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a b s t r a c t

Background and objectives: Suicidal behaviour has proved to be difficult to predict, due in part to the
particular limitations of introspection within suicidality. In an effort to overcome this, recent research has
demonstrated the utility of indirect measures of “implicit” attitudes within the study of suicidality.
However, research to date has focused predominantly on implicit self-evaluations and self-death asso-
ciations. No work has examined implicit evaluations of death, despite the theoretical importance of such
evaluations; “fearlessness of death” is central to both the Interpersonal Theory of Suicide and the Inte-
grated Motivational-Volitional model of suicide..
Methods: Twenty-three psychiatric patients with current suicidal ideation and twenty-five normative
university students completed two versions of the Implicit Relational Assessment Procedure (IRAP) that
targeted evaluations of death. One task specified personal death (i.e., was self-focused) and the other
targeted death in the abstract.
Results: Self-focused evaluations of death reliably distinguished between the two groups, correctly
classifying 74% of cases, but evaluations of death in the abstract did not. The suicidal group produced
specific biases indicating a rejection of the negativity of death. Results are consistent with the definition
of suicidality as involving a self-focused wish to die..
Limitations: For ethical reason, suicidal behaviours were not assessed in the normative group. Groups
were therefore not mutually exclusive. This may have decreased the specificity of the IRAP.
Conclusions: Suicidal ideation is associated with an implicit “fearlessness of death”. The utility of implicit
death-evaluations should therefore be considered alongside self-evaluations and self-death associations
in the future..

© 2015 Elsevier Ltd. All rights reserved.
1. Introduction

Suicide is recognized to be a leading cause of death worldwide,
with roughly one million individuals taking their own life each year
(WHO, 2014). Furthermore, for each individual who dies by suicide,
roughly twenty more make an attempt, hundreds are admitted to
hospital for self-inflicted wounds, and thousands engage in self-
harm without making contact with health services (McMahon
et al., 2014). Despite the scale of the issue, our ability to predict
suicidal behaviours is relatively poor (Glenn & Nock, 2014b;
Klonsky & May, 2014; Rudd et al., 2006; Silverman & Berman,
2014). Recent reviews have suggested that this limited ability is
ent of Experimental-Clinical
00, Belgium.
due in part to the field's heavy reliance on self-reports (O'Connor &
Nock, 2014; Randall, Colman, & Rowe, 2011). Due to the limits of
introspection (Nisbett & Wilson, 1977), self reports of various
format have been shown to be of particularly limited utility within
suicidality. For example, individuals have been shown to be
particularly poor forecasters of their future behaviour in the
context of suicidality (Janis & Nock, 2008). Assessments by an
observer have not fared much better; clinical judgment has
repeatedly been shown to have low reliability and predictive val-
idity (see Berman & Silverman, 2014). Finally, assessment using
psychometrically sound self-report measures has also been shown
to have limited predictive validity, especially within relatively short
clinically meaningful time scales (Glenn & Nock, 2014b; Rudd et al.,
2006; Silverman & Berman, 2014).

In light of this, several commentators have called for the
investigation of “objective” behavioural measures (Glenn & Nock,
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2014a; Nock, 2012) and greater use of algorithmic decision making
in the assessment and prediction of self-harmful behaviours
(Claassen, Harvilchuck-Laurenson, & Fawcett, 2014). To this end,
several variations of the Implicit Association Test (IAT: Greenwald,
McGhee, & Schwartz, 1998) have been used to explore suicidal
and self-harmful behaviours. The IAT is one of several computer-
based measures of reaction time biases that are referred to as
measures of implicit attitudes (see De Houwer, Teige-Mocigemba,
Spruyt, & Moors, 2009; Nosek, Hawkins, & Frazier, 2011).

Research to date using the IAT to understand suicidal behaviours
can be classified into two categories. First, research has examined
the relationship between implicit evaluations of self (hereafter
referred to as self-evaluation biases) and suicidal behaviours. Such
research has demonstrated the concurrent predictive validity of the
implicit self-evaluation biases (Creemers, Scholte, Engels, Prinstein,
& Wiers, 2013; Franck, De Raedt, Dereu, & Van den Abbeele, 2007;
although see Glashouwer et al., 2010), and their sensitivity to
therapeutic change (Price et al., 2014; Price, Nock, Charney, &
Mathew, 2009). Second, research elsewhere has examined the
relationship between implicit associations between self and death
(hereafter referred to as death-identity biases) and suicidal be-
haviours. Similarly, the concurrent predictive validity (Dickstein
et al., 2015; Harrison, Stritzke, Fay, Ellison, & Hudaib, 2014) and
sensitivity to therapeutic change has been explored (Ellis, Rufino,&
Green, 2015). Critically, death-identity biases on the IAT have been
shown to be prospectively predictive of future self-harm and sui-
cide attempts (Nock et al., 2010; Randall, Rowe, Dong, Nock, &
Colman, 2013). Furthermore, such biases were shown to outper-
form self-forecasts, clinical judgment, traditional self-reports (e.g.,
suicidal ideation, hopelessness and impulsivity), and known risk
factors (e.g., history of previous attempts, diagnosis of depressive
disorder). Specifically, both Nock et al. (2010) and Randall et al.
(2013) showed that the IAT demonstrate good prospective predic-
tive validity, with adequate sensitivity (.43e.50) and high speci-
ficity (.79e.81). Nock et al. (2010) further demonstrated that the IAT
predicted additional variance (R2 ¼ .38) over and above traditional
self-reported and clinical-assessed risk factors (R2 ¼ .29). Finally,
Randall et al. (2013) demonstrated that a multivariate model
combining the results of such traditional risk factors and the IAT
could predict the presence or absence of future self-harm with
either high (>95%) sensitivity or specificity in 59% of cases. Removal
of the IAT from the model resulted in a significant decrease in its
specificity. Such results are therefore encouraging, given that
research in this area has typically struggled to obtain high speci-
ficity values, and suggests that implicit measures represent a
potentially fruitful avenue of research for the prediction of self-
harmful behaviours (Claassen et al., 2014; Glenn & Nock, 2014a;
Nock, 2012).

It is worth noting at this point that while research to date has
explored “self-evaluation” and “death-identity” biases, no research
has examined the third possible combination of these categories:
“death-evaluation” biases. This is somewhat surprising, given the
central role that evaluations of death (and life) play in both of the
leading contemporary theories of suicidal behaviour: the Inter-
personal Theory of Suicide (IPT: Joiner, 2005; Van Orden et al.,
2010) and the Integrated Motivational-Volitional model of suicide
(IMV: O'Connor, 2011). Specifically, both theories posit that un-
bearable psychological pain associated with living provides a
motivation for the development of suicidal ideation, although they
postulate different mediators. Specifically, the IPT argues that the
co-occurrence of feelings of “perceived burdensomeness” (i.e., that
one is a burden on others) and “thwarted belongingness” (i.e.,
feeling that one is alienated from others), in addition to high levels
of hopelessness regarding the potential for change of both these
variables, results in suicidal ideation. In contrast, the IMV argues
that the co-occurrence of experience feelings of “defeat and hu-
miliation” (i.e., perceptions of low social rank) and “entrapment”
(i.e., feeling unable to escape said defeat or humiliation), along with
the threat these circumstances pose to the sense of self (assessed
via variables such as social problem solving and coping skills), leads
to suicidal ideation. The two theories converge in the assertion that
the transition from ideation to actual attempts is moderated by the
learned ability to make such attempts. Specifically, both theories
argue that individuals demonstrate an innate avoidance of bodily
harm, and that such avoidance behaviours must be undermined for
an individual to make a potentially lethal suicide attempt. This
repertoire of learned behaviours is typically referred to as the
“acquired capacity for suicide”, which includes a “fearlessness of
death” (e.g., Van Orden et al., 2010). It should therefore be noted
that, in the context of these theories of suicide, “fearlessness of
death” refers to the broad set of cognitive and affective correlates of
such avoidance behaviours, including evaluations of death.

Consistent with this assertion, research using self-report mea-
sures has consistently found differential evaluations of life and
death across normative and suicidal individuals. For example, using
theMulti-Attitude Suicide Tendency scale (e.g., Ferrara, Terrinoni,&
Williams, 2012; Muehlenkamp & Gutierrez, 2004; Orbach et al.,
1991; Osman et al., 2000); by examining the comfort some in-
dividuals derive from suicidal ideation (Crane et al., 2014); and by
comparing the desirability of life versus death (Brown, Steer,
Henriques, & Beck, 2005; Kovacs & Beck, 1977). The current study
therefore seeks to fill this gap in the literature by examining the
validity of implicit evaluations of death. This was done by
comparing normative university students and psychiatric patients
attending a treatment groups for self-harm who reported current
suicidal ideation.

In contrast to previous researchwhich predominantly employed
the IAT, we elected to use the Implicit Relational Assessment Pro-
cedure in the current study (IRAP: Barnes-Holmes, Barnes-Holmes,
Stewart, & Boles, 2010; see Nosek et al., 2011), on the basis that the
IRAP can separate out four individual bias scores (e.g., life-positive,
life-negative, death-positive, death-negative) whereas the IAT
produces only one overall bias score (e.g., life-positive/death-
negative). Specifically, we speculated that the IRAP's ability to
separate out such biases might increase our ability to link theories
of suicide to the data produced by the implicit measures, for
example, by differentiating between an aversion to life and an
attraction to death. Two recent meta analyses have examined the
IRAP's psychometric properties (Golijani-Moghaddam, Hart, &
Dawson, 2013) and demonstrated that it possesses good predic-
tive validity in predicting a range of clinically relevant criterion
effects (Vahey, Nicholson, & Barnes-Holmes, 2015).

It is worth noting that the IRAP was derived from Relational
Frame Theory, a functional account of language and cognition (RFT:
Hayes, Barnes-Holmes, & Roche, 2001; Hughes & Barnes-Holmes,
in press; see also De Houwer, 2011). The core premise of RFT is
that the fundamental components of cognition are relational rather
than associative (Hughes, Barnes-Holmes, & De Houwer, 2011). In
order to assess such relational responding, the IRAP was con-
structed in a way that assesses the relative strength of individual
stimulus relations (or propositions) rather than patterns of stim-
ulus pairings (or associations). Specifically, each trial on the IRAP
presents a specific category pairing in isolation (e.g., a “death-
negative” trial contains no stimuli related to either “life” or “posi-
tive”). In doing so, the IRAP produces four separate and “non-
relative” bias scores (Hussey, Thompson, McEnteggart, Barnes-
Holmes, & Barnes-Holmes, 2015; although see Hussey, Ní
Mhaoileoin, et al., 2015). In the context of the current study, this
allows for the separation of evaluations of life as positive, life as
negative, death as positive and death as negative. We therefore
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hoped to link the results of the current study more closely with
existing theory on evaluations of death within suicidality, which
have implicated both a “fearlessness of death” (Joiner, 2005; Van
Orden et al., 2010) and a negative bias towards life and the world
(Beck, Rush, Shaw, & Emery, 1979).

In the service of also linking the construction of such measures
more closely with existing theory, it is important to recognize that
suicide is characterized as involving a self-focused wish to die (i.e.,
to distinguish it from homicidal intent; Silverman, 2006; Silverman,
Berman, Sanddal, O'Carroll, & Joiner, 2007). That is, the self plays an
essential role in how death and the future are constructed for in-
dividuals contemplating suicide. In order to assess this theoretical
supposition, we created two separate death-evaluation IRAPs and
manipulated the role of self across them. The “personal IRAP”
included a reference to self (e.g., “my death”), whereas the “abstract
IRAP” did not (e.g., “death”). The tasks were otherwise identical, and
as such any differential effects between them may be attributed to
the presence or absence of a reference to the self.

We made two hypotheses, one specific and one exploratory.
First, given that suicidality is characterized in part by a self-focused
wish to die, we hypothesized that the self-focused measure of
implicit evaluations of death (i.e., personal IRAP) would be a su-
perior predictor of groupmembership than the measure of abstract
implicit evaluations of death (i.e., abstract IRAP). Second, we hy-
pothesized that the normative and suicidal groups would be
separated by performance on one or more specific biases (e.g.,
performance on the IRAPs' life-positive, life-negative, death-
positive, or death-negative trial-types). However, given the mixed
results obtain by previous research using self-report measures, no
specific predictionsweremade regarding which trial-type(s) would
separate the groups (e.g., negative evaluations of life, or negative
evaluations of death).
2. Method

2.1. Participants

2.1.1. Participants were recruited from two populations
The normative sample consisted of undergraduate students at

Maynooth University, Ireland; and the suicidal ideation sample
consisted of psychiatric patients attending St. Patrick's University
Hospital, a large private psychiatric hospital in Dublin. Participants
at the St. Patrick's site were recruited in an ad hoc manner from an
evidence-based treatment group for self-harm based on the skill's
training portion of Dialectic Behavior Therapy (see Booth, Keogh,
Doyle, & Owens, 2014). Twenty-five university students and
twenty-four service users at St. Patrick's were recruited (see Table 1
Table 1
Demographic and self-report data for the normative and suicidal ideation groups.

Variable Normative group Suicida

Gender 14 female,
11 male

13 fem
10 mal

SITBI lifetime prevalence:
Non-suicidal self-injury e 52%
Suicidal ideation e 100%
Suicidal planning e 65%
Suicide attempt e 57%

Mean:
Age 18.7 (2.7) 38.6 (1
BHS 3.4 (2.0) 13.6 (4
DASS depression 4.1 (3.6) 13.6 (4
BSSI e 16.0 (9

Note: For means, standard deviations are given in parentheses. SITBI ¼ Self-Injuri
depression ¼ Depression Anxiety Stress Scales depression subscale; BSSI ¼ Beck Scale fo
for demographic information). Participants reported that they had
completed a maximum of one IRAP previous to the current study
(M¼ .15, SD¼ .36). Written informed consent was obtained prior to
participation and no remuneration was offered.

Inclusion criteria were fluent English, normal or corrected-to-
normal vision, and full use of both hands. Participants in the sui-
cidal ideation group were required to report current suicidal
ideation (i.e., Beck Scale for Suicidal Ideation [BSSI] � 2: see (Beck,
Steer, & Ranieri, 1988; Brown, Beck, Steer, & Grisham, 2000). For
ethical reasons, participants at the Maynooth University site were
not screened for suicidal ideation. Instead, participants at this site
were recruited if they scored in the normative range of a proxy
measure of suicidality that has also been shown to be predictive of
suicide risk: the Beck Hopelessness Scale (BHS: Beck, Weissman,
Lester, & Trexler, 1974; Brown et al., 2000).

2.2. Measures

2.2.1. The Beck Hopelessness Scale
The BHS (Beck et al., 1974) is a 20-itemGuttmann scale assessing

the degree to which an individual is pessimistic about the future
(e.g., “I might as well give up because there's nothing I can do to
make things better for me.”). The BHS has been shown to be pro-
spective of suicide attempt and death by suicide (see McMillan,
Gilbody, Beresford, & Neilly, 2007 for meta-analysis). Internal
consistency was excellent in the current sample (a ¼ .93).

2.2.2. Depression Anxiety Stress Scale-21
The DASS depression subscale is a 7-item Likert scale assessing

an individual's depressive symptoms over the past week. Each item
is scored on a four-point Likert scale from 0 (did not apply to me at
all) to 3 (applied tome verymuch, or most of the time), with higher
scores indicative of greater levels of depression. It has demon-
strated strong correlations with other well-established depression
scales such as the Beck Depression Inventory II (r ¼ .74: Lovibond &
Lovibond, 1995). Internal consistency was excellent in the current
sample (a ¼ .92).

2.2.3. Beck Scale for Suicidal Ideation
The BSSI is a 21-item Thurstone scale that assesses an in-

dividual's motivation and preparedness for a suicide attempt (Beck
et al., 1988). Due to ethical constraints, this scale was used to assess
the severity of past week suicidal ideation in the suicidal ideation
group only. The BSSI has been shown to have high internal con-
sistency and test-retest reliability in psychiatric samples, and to be
predictive of subsequent suicide attempts (Beck, Brown, Steer,
Dahlsgaard, & Grisham, 1999). The “current” (i.e., past week)
l ideation group Statistical test Effect size

ale,
e

c2(1) ¼ .75 F ¼ .13

e e

e e

e e

e e

2.4) t (46) ¼ �7.81*** gs ¼ 2.22
.5) t (46) ¼ �10.10*** gs ¼ 2.87
.5) t (46) ¼ �8.20*** gs ¼ 2.33
.4) e e

ous Thoughts and Behaviors Interview, BHS ¼ Beck Hopelessness Scale; DASS
r Suicidal Ideation; gs ¼ Hedges' gs ***p < .001.
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version of the scale was employed in the present study. Internal
consistency was found to be good in the current sample (a ¼ .88).

2.2.4. Self-injurious thoughts and Behaviors interview
Although originally designed as a structured clinical interview

(SITBI: Nock, Holmberg, Photos, & Michel, 2007) this measure has
since been converted to a self-report format (Latimer, Meade, &
Tennant, 2013), which was used here. Both formats have demon-
strated good reliability and validity. The SITBI defines a variety of
behaviours for the participant and asks the individual to report
their presence, severity, recency, and frequency, including suicide
attempt (i.e., “an actual attempt to kill yourself in which you had at
least some intent to die”), non-suicidal self-injury (i.e., “purposely
hurting yourself withoutwanting to die”) and suicidal ideation (i.e.,
“thoughts about killing yourself”). The SITBI was used to establish
the lifetime prevalence of thoughts about non-suicidal self-injury,
non-suicidal self-injury, suicidal ideation, suicidal planning, and
suicide attempts.

2.2.5. Death-evaluation IRAPs
The IRAP is a computer-based measure of reaction time biases

that requires participants to respond to stimulus pairings under
speed and accuracy pressure (for a detailed description of the
generic task see Barnes-Holmes et al., 2010). Each participant
completed two IRAPs that targeted evaluations of death. The “per-
sonal IRAP” presented one of the two label stimuli “my life” or “my
death” on each trial alongwith either a positive (enjoyable, exciting,
great,1 lovely, pleasant, satisfying) or negative (negative stimuli:
awful, distressing, hurtful, horrible, painful, upsetting) target
stimulus. The “abstract IRAP”was identical but simply removed the
word “my” from the label stimuli. The combination of a label and a
target stimulus on each trial therefore formed one of four “trial-
types” (i.e., life-positive, life-negative, death-positive, and death-
negative). These stimuli were selected in order to target the posi-
tive reinforcement (e.g., enjoyable) and positive punishment (e.g.,
upsetting) associated with life and death. Finally, the two response
options “True” and “False” were employed in both IRAPs.

2.3. Procedure

Participants completed the self-report measures first, followed
by the two death-evaluation IRAPs. The order of presentation of the
two IRAPs, and the rule order presentation of the blocks within
them (i.e., “A” block first vs. “B” block first: see below), was fully
counterbalanced between participants. All experiments were con-
ducted one-to-one in an experimental cubicle with a trained
researcher. Participants were instructed verbally throughout the
task using a prewritten script that emphasized the importance of
speed and accuracy in the task (Hussey, 2015).

Before each block on the IRAP, a pre block rule screen reminded
the participant of the responding contingencies within the forth-
coming block (i.e., “Please answer as if life is positive and death is
negative” vs. “Please answer as if life is negative and death is pos-
itive”). Each block consisted of 24 trials. On each trial, participants
were presented with either a life or death related stimulus, and
either a positive or a negative stimulus. Participants are required to
respond to stimuli in opposite directions across pairs of blocks. For
example, in order to progress to the next trial, “A” blocks required
pro life and anti death responses (e.g., responding to “death” and
“negative” with “True”), whereas “B” blocks required anti life and
1 Vernacular usage of the word “great” in Ireland is most frequently as a synonym
of positively valenced words (e.g., “excellent”) rather than denoting quantity or
rank (cf. “substantial” and “prominent”).
pro death responses (i.e., responding to “death” and “negative”
with “False”). Participants completed up to four pairs of practice
blocks, until they met accuracy (�80%) and latency (median
latency � 2000 ms) mastery criteria on both blocks within a pair.
They then complete three pairs of test blocks, from which scores
were calculated. After each block, participants were presented with
their percentage accuracy as well as their median latency perfor-
mance as well as the mastery criteria.

2.4. IRAP scoring

Following standard practice, the magnitude of response latency
biases on the IRAPs' trial-type were first quantified using an
adaption of the Greenwald, Nosek, and Banaji (2003) D1 algorithm,
which is itself a variant of Cohen's d. Second, participants who
failed to maintain the accuracy and latency mastery criteria across
both the practice and test blocks had their data excluded. One
participant failed to meet the mastery criteria on one IRAP's prac-
tice blocks and was therefore were not presented with the critical
test blocks. In eight cases, participants failed one test block-pair and
therefore had that block-pair only excluded from their final D score.
In four cases, participants failed more than one test block-pair and
thus had their D scores for that IRAP excluded from the analyses.
The final sample therefore contained 25 individuals in the
normative group and 23 individuals in the suicidal ideation group
who had data for at least one IRAP. Finally, D scores for the “death”
trial-types were inverted (multiplied by �1) in both IRAPs so as to
create a common vertical axis across all four trial-types. Positive D
scores therefore represented “positive” or “not-negative” biases,
whereas negative D scores represented “negative” or “not-positive”
biases (see Hussey, Thompson, et al., 2015 for an article length
discussion of how IRAP data is typically treated and interpreted).

3. Results

3.1. Self-reports measures

A series of analyses explored differences between the normative
and suicidal ideation groups on the demographic and self-report
measures. A Pearson's Chi-squared test revealed no significant
differences in gender distribution between the normative and
suicidal ideation groups (p¼ .94). Independent t-tests revealed that
the suicidal ideation group reported significantly higher hope-
lessness and depression than the normative group, as expected
based on the use of these measures as screening tools (all
ps < .001). The suicidal ideation group also reported a higher
average age (p < .001). All effects were very large (Hedges'
gs � 2.22).2 As per the inclusion criteria, all participants in the
suicidal ideation group reported experiencing suicidal ideation in
the last week, as measured by the BSSI. Furthermore, 52% of the
sample reported a lifetime history of non-suicidal self-injury on the
SITBI, 65% reported a history of suicidal planning, and 57% reported
one or more suicide attempts (see Table 1).

3.2. Group differences on the IRAPs

Mean D scores on both IRAPs are depicted in Fig. 1. These reflect
the magnitude of the reaction time biases towards responding to
the stimulus categories in a trial-type (e.g., “death” and “negative”)
2 Hedges' g is a variant of Cohen's d that corrects for smaller samples sizes. Its
interpretation is identical to Cohen's d (see Lakens, 2013). Its interpretation is
identical to Cohen's d. For the purposes of consistency, it is reported throughout the
current article.



Fig. 1. Performance on the IRAPs between the normative and suicidal ideation groups. Upper panel: abstract death-evaluation IRAP. Lower panel: personal death-evaluation IRAP.
Notes: Positive D scores represent “positive” or “not-negative” biases and negative D scores represent “negative” or “not-positive” biases. Error bars represent standard errors.
**p < .01.
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with “True” and “False” across blocks. Both groups produced
comparable “life-positive” and “death-positive” biases on the two
IRAPs. The pattern of effect appeared to diverge on the negative
trial-types, however. The normative group produced moderate
“life-not-negative” biases on both IRAPs, whereas the suicidal
ideation group produced strong “life-not-negative” biases on the
abstract IRAP and no bias on the personal IRAP. Finally, the suicidal
ideation group produced moderate “death-not-negative” biases on
both IRAPs, whereas the normative group showed no such biases.

A 2 � 4 � 2 mixed within-between ANOVA was employed to
assess the relationship between performances on the two IRAPs
across the two groups, with IRAP (abstract vs. personal) and trial-
type as within group variables, and group (normative vs. suicidal
ideation) as a between groups variable. No main effects were found
for either group (p ¼ .08) or IRAP type (p ¼ .36). In other words,
performance did not differ significantly based on groupmembership
or whether the content of the IRAP referred evaluations of personal
death or abstract death. Critically, however, a three-way interaction
effect was found between group, IRAP type, and trial-type, F(3,
37) ¼ 3.88, p ¼ .01. Post hoc estimations indicated that this finding
was adequately powered (i.e., >.8). A series of Bonferroni-corrected
post hoc comparisons demonstrated that this three-way interaction
was driven by differential performance on a single trial-type: only D
scores on thepersonal IRAP's “mydeath-negative” trial-type differed
between the two groups. Specifically, the suicidal ideation group
produced a moderate “my death-not-negative” bias (M ¼ .29,
SD ¼ .41), whereas the normative group produced a weak “my
death-negative” bias (M ¼ �.12, SD ¼ .38, p < .01). This differential
performance was of a very large effect size (Hedges' gav ¼ 1.02).

The suicidal ideation group was therefore characterized by a
specific rejection of negative emotions related to their own death,
but not death in the abstract. In contrast, the normative group had
no strong biases regarding the negativity of death, whether per-
sonal or in the abstract. It is worth noting that the presence or
absence of a reference to the self (i.e., the word “my”) therefore
produced a significantly different pattern of effect across the two
IRAPs and between the two groups.

3.3. Concurrent predictive validity of the IRAP

A series of analyses were then conducted to assess the degree to
which individuals could be classified into their known groups
(normative vs. suicidal ideation) based on the results of the ab-
stract or personal IRAPs alone. A series of ROC curves demon-
strated that only one IRAP trial-type was found to have a
significant Area Under the Curve (AUC) value: the personal IRAP's
“My death-negative” trial-type, AUC ¼ .76, p < .01 (all other
ps � .13; see Table 2). In effect, this trial-type correctly ranked 76%
of cases by their known groups. It is worth noting, therefore, that
the “death-negative” trial-type on the abstract IRAP did not
significantly rank individuals (AUC ¼ .64, p ¼ .13). The IRAP's
ability to correctly rank individuals by their known groups was
therefore dependent on the presence of a reference to self (i.e., the
word “My”) in the stimulus set.



Table 2
The abstract and personal death-evaluation IRAPs as predictors of group member-
ship (normative vs. suicidal ideation).

IRAP trial-type AUC 95% CI

Abstract death IRAP
Life positive .46 (.28e.65)
Life negative .62 (.44e.80)
Death positive .40 (.22e.58)
Death negative .64 (.47e.82)

Personal death IRAP
My life positive .49 (.30e.68)
My life negative .36 (.19e.54)
My death positive .60 (.42e.78)
My death negative .76** (.60e.91)

Note: AUC ¼ Area under the curve, 95% CI ¼ 95% Confidence interval.
**p < .01.
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Whereas ROC curves allow us to assess the proportion of
correctly ranked individuals, contingency tables and classification
statistics based on a cut-off value allow us to make predictions
about specific individual cases. For example, to estimate the
probability that an individual who produced a given D score is a
member of the suicidal ideation group rather than the normative
group. A cut-off D score was therefore derived from the ROC curve
for the “my death-negative” trial-type (on the grounds that only it
yielded a significant AUC). The choice of an “optimum” cut-off
value is necessarily subjective (Rutter & Miglioretti, 2003),
therefore we elected to follow the approach employed by relevant
previous research (Beck et al., 1999; Harriss & Hawton, 2005;
Nim�eus, Als�en, & Tr€askman-Bendz, 2002). Specifically, the
optimal cut-off value was considered to be the one that maxi-
mized the correct classification of both groups (i.e., maximized
the sum of sensitivity and specificity, at the point of furthest
displacement of the ROC curve). This was found to be at D
score ¼ .03. Interestingly, this value closely corresponds to the
procedurally meaningful value at which participants responded
to “my death-negative” with both response options (True and
False) at equal speed (i.e., D score ¼ 0). Previous research using
the IAT to explore implicit death-identity effects has also elected
to use cut-off score of D score ¼ 0 (Nock et al., 2010). We
therefore selected zero as a cut-off point.

Scores on the “my death-negative” trial-type were dichoto-
mized using this cut-off. A Fisher's exact test demonstrated that the
IRAP was a significant predictor of group membership (OR ¼ 10.50
[95% CI 2.34 to 47.03], p< .01), correctly classifying 74% of individual
cases as being a member of the suicidal ideation or normative
group.3 A D score > 0 on the “my death-negative” trial-type
therefore increased the probability of being in the suicidal idea-
tion group by approximately 10 times. This cut-off also yielded
good sensitivity and adequate specificity (see Table 3). Specifically,
the proportion of true positives to false negatives was high (.86),
and the ratio of true negatives to false positives was moderate (.64).
The positive likelihood ratio implies that 2.36 individuals were
correctly identified as suicidal ideators for every normative indi-
vidual whowas misidentified as an ideator. The negative likelihood
ratio implies that .22 ideators were misidentified as normative for
every normative individual who was correctly identified as
normative.
3 It should be noted that when the exact cut-off value derived from the ROC curve
(i.e., D score > .03) was employed in an identical analysis, concurrent predictive
validity was slightly improved (OR ¼ 12.86). However, this was at the expense of
face validity and consistency with comparable previous research.
4. Discussion

The current study sought to determine whether implicit eval-
uations of death differed between normative university students
and psychiatric patients reporting suicidal behaviours (e.g., current
ideation, history of planning, and/or attempts). Furthermore, we
manipulated whether such evaluations are self-focused or abstract
in nature by comparing two implicit measures, one of which
referred to life and death without a reference to self, and the other
to “my life” and “my death”. Results demonstrated that self-focused
negative evaluations of death on the IRAP reliably distinguished
between individuals with suicidal ideation and normative in-
dividuals, whereas evaluations of abstract death did not. Results are
therefore consistent with definitions of suicidal behaviour as
involving a self-focused wish to die (Silverman, 2006; Silverman
et al., 2007). The simple inclusion of the word “my” thus pro-
duced key differences in the concurrent predictive validity of the
IRAP, underscoring the need for theoretically well-informed stim-
ulus selection strategies in the service of maximizing predictive
validity (Nosek & Greenwald, 2009).

Additionally, suicidal ideation was associated with performance
on a specific implicit bias: the personal death IRAP's “my death-
negative” trial-type. Participantswho rejected the negativity of their
own death (i.e., produced positive D scores) were roughly 10 times
more likely to be a member of the suicidal ideation group. This cut-
off score was also shown to have good sensitivity and adequate
specificity. In contrast, positive evaluations of death, and both pos-
itive and negative evaluations of life, showed no concurrent pre-
dictive validity. These classification rates are comparable to those
found in previous research using IATs to assess other implicit asso-
ciations, such as between self anddeath (Nock et al., 2010) or self and
self-harmmethods (e.g., cutting: (e.g., cutting: Nock& Banaji, 2007).
Results therefore indicate that evaluations of death may also be
useful in predicting suicidal behaviours among low and high-risk
individuals. This adds to previous research on suicidal behaviours
which has focused predominantly on evaluations of self (e.g., Franck
et al., 2007; Glashouwer et al., 2010; Price et al., 2014) and associa-
tions between death and self (e.g., Dickstein et al., 2015; Ellis et al.,
2015; Harrison et al., 2014; Nock et al., 2010; Randall et al., 2011).

Furthermore, the current results are consistent with the “ac-
quired capacity for suicide” postulated by both leading theories of
suicidal behaviour (i.e., IPT: Joiner, 2005; IMV: O'Connor, 2011).
Such theories argue that individuals' innate fear of death is
undermined or eroded by either direct or indirect experience of
physically dangerous and life threatening behaviours (e.g., ideation,
self-harm, suicide attempts). The suicidal ideation group's rejection
of the negativity of death on the IRAP is therefore supportive of the
concept of “fearlessness of death” within suicidality, as posited by
both the IPT and IMV. It should be noted that, to the best of the
authors' knowledge, this is the first time that “fearlessness of
death” in suicidality has been observed using an “objective”
behavioural measure (Glenn & Nock, 2014a) rather than self-
reports (e.g., Ribeiro et al., 2014).

It is worth considering, if only briefly, the “death-positive” bia-
ses that were found in both the normative and clinical groups
across both IRAPs given their somewhat counterintuitive nature.
However, research elsewhere has noted a positivity bias on the
IRAP, and suggested that this may be due in part to interaction
between the valence of the target stimuli (i.e., positive vs. negative)
and the valence of the response options (i.e., true vs. false, which
are slightly positively and negatively valenced, respectively: see
Hussey, Daly, & Barnes-Holmes, 2015). Similar valence asymme-
tries have also been found on other implicit measures, such as the
Brief IAT (Nosek, Bar-Anan, Sriram, Axt, & Greenwald, 2014). While
such asymmetries may affect the mean bias scores, they do not



Table 3
Classification table for the personal death-evaluation IRAP's “my deathenegative” trial-type in predicting group membership (cut-off D score � 0; N ¼ 43).

D score Group Sensitivity Specificity þLR -LR Diagnostic odds ratio [95% CI]

Suicidal ideation Normative

>0 18 8 .86 .64 2.36 .22 10.50
[2.34 to 47.03]**�0 3 14

Notes: Scores on the IRAP were dichotomized to indicate either “My death negative” (D score � 0) or “My death not-negative” (D score > 0) effects. þLR ¼ positive likelihood
ratio, -LR ¼ negative likelihood ratio, OR ¼ odds ratio, CI ¼ confidence interval.
** Fischer's exact test: p < .001.
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appear to undermine the predictive validity of implicit measures, as
can be seen in the current results. Nonetheless, such “death-posi-
tive” effects warrant further investigation.

A limitation of the current study's sampling method should be
acknowledged at this point. For ethical reasons, suicidal ideation
was not assessed in the student population, thus the groups were
not necessarily mutually exclusive. As such, it is possible that some
individuals in this sample may havemet criteria for current suicidal
ideation. Should this have been the case, it may have artificially
inflated the false positive rate (and therefore suppressed the
specificity and negative likelihood ratio) of responses on the IRAP.
Future research might employ mutually exclusive groups in order
to explore whether this influenced the results.

Given the low incidence rate of actual suicide attempts and the
difficulty in differentiating ideators from those who go on to make
an attempt, the most persuasive evidence for a given measure's
utility must come from prospective studies (see Cohen,1986; Glenn
& Nock, 2014b; Klonsky & May, 2014). As such, future work might
examine, either together or separately, the prospective predictive
validity of (a) the IRAP, given its ability to determine which specific
biases drive an effect (cf. “relative” measures such as the IAT:
Greenwald et al., 1998), and; (b) the assessment of death-
evaluations using implicit measures more generally. Such work
might employ increasingly fine-grain comparison (e.g., suicidal
ideators with vs. without attempts) and prospective designs (see
Randall et al., 2013). Furthermore, the relative utility or interactions
between measures of death-evaluations, death-identity, and self-
evaluations could be assessed.

In closing, it is worth considering how future research might tie
the design and results of such implicit measures more closely with
theory in the service of improving predictive validity. Similar im-
provements have been achievedwithin domains such as depression
(Remue, De Houwer, Barnes-Holmes, Vanderhasselt, & De Raedt,
2013), obsessive compulsive behaviours by (Nicholson & Barnes-
Holmes, 2012), and body image (Heider, Spruyt, & De Houwer,
2015) through the use of measures of implicit propositional
responding such as the IRAP. By employing semantically complex
stimuli and appealing to responses on a single trial-type, the results
of the current study rely on the “non-relative” nature of the IRAP's
four trial-types. While the task's four trial-types are indeed proce-
durally separated (e.g., “life-positive” trials did not contain stimuli
related to either “death” or “negative”), it is worth noting that
research that we have conducted elsewhere has demonstrated that
responding on one IRAP trial-type is influenced by the contents of
the others (Hussey, Ní Mhaoileoin, et al., 2015). For example, that
responses on the “my death-negative” trial-type may have differed
if this had been contrast with a category other than “my life”. Such
research suggests the context set by the task as a whole must be
borne in mind when interpreting results. Perhaps more impor-
tantly, however, such contextual influenceswithin the task could be
employed to increase the precision of such measures, as follows.
Given that the current results demonstrated that the self-focused
IRAP showed greater utility than the abstract IRAP, future research
could attempt to build on this by manipulating the degree of
emphasis placed on the self by comparing two highly similar IRAP
stimulus sets. For example, both tasks could refer to both self and
death, but differentially emphasise either the life/death distinction
(e.g., “my death” vs. “my life”) or the self/others distinction (e.g., “my
death” vs. “others' deaths”). Both taskswould require participants to
respond to “my death” as being positive or negative, but in self-
emphasized versus death-emphasized contexts. Any differences
between such IRAPs would provide a fine-grained understanding of
such implicit biases and their contextual influences within suicidal
behaviours. Of course, the preceding suggestion is somewhat
speculative and requires empirical investigation. Nonetheless, we
feel that it highlights the potential to make increasingly fine-
grained and precise distinctions in future research.

On a related point, given that both the IPT and the IMV concep-
tualize the acquired capacity for suicide as a learned repertoire of
behaviour, it is therefore worth considering whether effects on the
measures are governed by participants' proximal or distal learning
histories. Put simply, were the effects observed on the IRAP in the
suicidal ideation group (or in previous research using the IAT) driven
by participants' current psychological context (i.e., attending a
treatment group for self-harmful behaviour) or their more distant
past (e.g., suicide attempts that may have occurred years before-
hand)?While the current design cannot speak to this issue, it isworth
noting that this question has not yet received attention in the liter-
ature more generally. For example, it is equally unclear whether the
IATs employed by Nock et al. (2010) or Randall et al. (2013) would
retain their predictive validity if participants had been assessed
outside the context of the immediate aftermath of a self-harm inci-
dent requiring hospitalization (see Hussey & Barnes-Holmes, 2015).
Indeed, previous research has demonstrated that conceptually rele-
vant effects on both the IAT and IRAP (e.g., within depression) are
sensitive to current psychological context, such as mood state
(Gemar, Segal, Sagrati, & Kennedy, 2001; Hussey & Barnes-Holmes,
2012). Future research might therefore seek to determine the role
of participants' current psychological context (e.g., proximity to
previous self-harm incidences, level of distress) in determining the
predictive utility of implicit measures within suicidal behaviours.
Indeed, this toomay represent a useful avenue inwhich the results of
such measures can be better linked with theories of suicide.

Conflicts of interest

The authors declare they have no conflict of interest.

Sources of funding

The first author was supported by a Government of Ireland
postgraduate scholarship from the Irish Research Council.

Acknowledgements

The authors would like to sincerely thank the service users and
staff at St Patrick's University Hospital for facilitating this research.
In particular, the authors would like to thank those who



I. Hussey et al. / J. Behav. Ther. & Exp. Psychiat. 51 (2016) 1e98
participated in the study, as well as Dr. Katie Baird, Ms. Jennifer
Cuppage, Dr. Rosemary Keane, Ms. Georgina Mullen andMs. Aisling
Ryan. We would also like to thank our two anonymous reviewers
for their particularly helpful comments on an earlier version of this
article.
References

Barnes-Holmes, D., Barnes-Holmes, Y., Stewart, I., & Boles, S. (2010). A sketch of the
Implicit Relational Assessment Procedure (IRAP) and the Relational Elaboration
and Coherence (REC) model. The Psychological Record, 60, 527e542.

Beck, A. T., Brown, G. K., Steer, R. A., Dahlsgaard, K. K., & Grisham, J. R. (1999). Suicide
ideation at its worst point: a predictor of eventual suicide in psychiatric out-
patients. Suicide & Life-Threatening Behavior, 29(1), 1e9.

Beck, A. T., Rush, A. J., Shaw, B. F., & Emery, G. (1979). Cognitive therapy of depression.
New York, NY: Guilford Press.

Beck, A. T., Steer, R. A., & Ranieri, W. F. (1988). Scale for suicide ideation: psycho-
metric properties of a self-report version. Journal of Clinical Psychology, 44(4),
499e505.

Beck, A. T., Weissman, A., Lester, D., & Trexler, L. (1974). The measurement of
pessimism: the hopelessness scale. Journal of Consulting and Clinical Psychology,
42(6), 861e865.

Berman, A. L., & Silverman, M. M. (2014). Suicide risk assessment and risk formu-
lation part II: suicide risk formulation and the determination of levels of risk.
Suicide and Life-Threatening Behavior, 44(4), 432e443. http://doi.org/10.1111/
sltb.12067.

Booth, R., Keogh, K., Doyle, J., & Owens, T. (2014). Living through distress: a skills
training group for reducing deliberate self-harm. Behavioural and Cognitive
Psychotherapy, 42(02), 156e165. http://doi.org/10.1017/S1352465812001002.

Brown, G. K., Beck, A. T., Steer, R. A., & Grisham, J. R. (2000). Risk factors for suicide
in psychiatric outpatients: a 20-year prospective study. Journal of Consulting and
Clinical Psychology, 68(3), 371.

Brown, G. K., Steer, R. A., Henriques, G. R., & Beck, A. T. (2005). The internal struggle
between the wish to die and the wish to live: a risk factor for suicide. American
Journal of Psychiatry,162(10),1977e1979. http://doi.org/10.1176/appi.ajp.162.10.1977.

Claassen, C. A., Harvilchuck-Laurenson, J. D., & Fawcett, J. (2014). Prognosticmodels to
detect and monitor the near-term risk of suicide. American Journal of Preventive
Medicine, 47(3), S181eS185. http://doi.org/10.1016/j.amepre.2014.06.003.

Cohen, J. (1986). Statistical approaches to suicidal risk factor analysis. Annals of the
New York Academy of Sciences, 487(1), 34e41.

Crane, C., Barnhofer, T., Duggan, D. S., Eames, C., Hepburn, S., Shah, D., et al. (2014).
Comfort from suicidal cognition in recurrently depressed patients. Journal of
Affective Disorders, 155, 241e246. http://doi.org/10.1016/j.jad.2013.11.006.

Creemers, D. H. M., Scholte, R. H. J., Engels, R. C. M. E., Prinstein, M. J., & Wiers, R. W.
(2013). Damaged self-esteem is associated with internalizing problems. Fron-
tiers in Psychology, 4. http://doi.org/10.3389/fpsyg.2013.00152.

De Houwer, J. (2011). Why the cognitive approach in psychology would profit from
a functional approach and vice versa. Perspectives on Psychological Science, 6(2),
202e209. http://doi.org/10.1177/1745691611400238.

De Houwer, J., Teige-Mocigemba, S., Spruyt, A., & Moors, A. (2009). Implicit mea-
sures: a normative analysis and review. Psychological Bulletin, 135(3), 347e368.
http://doi.org/10.1037/a0014211.

Dickstein, D. P., Puzia, M. E., Cushman, G. K., Weissman, A. B., Wegbreit, E.,
Kim, K. L.… Spirito, A. (2015). Self-injurious implicit attitudes among adoles-
cent suicide attempters versus those engaged in nonsuicidal self-injury. Journal
of Child Psychology and Psychiatry. Advance online publication http://doi.org/10.
1111/jcpp.12385.

Ellis, T. E., Rufino, K. A., & Green, K. L. (2015). Implicit measure of life/death
orientation predicts response of suicidal ideation to treatment in psychiatric
inpatients. Archives of Suicide Research. Advance online publication http://doi.
org/10.1080/13811118.2015.1004483.

Ferrara, M., Terrinoni, A., & Williams, R. (2012). Non-suicidal self-injury (NSSI) in
adolescent inpatients: assessing personality features and attitude toward death.
Child and Adolescent Psychiatry and Mental Health, 6(1), 1e8.

Franck, E., De Raedt, R., Dereu, M., & Van den Abbeele, D. (2007). Implicit and
explicit self-esteem in currently depressed individuals with and without sui-
cidal ideation. Journal of Behavior Therapy and Experimental Psychiatry, 38(1),
75e85. http://doi.org/10.1016/j.jbtep.2006.05.003.

Gemar, M. C., Segal, Z. V., Sagrati, S., & Kennedy, S. J. (2001). Mood-induced changes
on the implicit association test in recovered depressed patients. Journal of
Abnormal Psychology, 110(2), 282e289. http://doi.org/10.1037//0021-843X.110.2.
282.

Glashouwer, K. A., de Jong, P. J., Penninx, B. W. J. H., Kerkhof, A. J. F. M., van Dyck, R.,
et al. (2010). Do automatic self-associations relate to suicidal ideation? Journal
of Psychopathology and Behavioral Assessment, 32(3), 428e437. http://doi.org/10.
1007/s10862-009-9156-y.

Glenn, C. R., & Nock, M. K. (2014a). Improving the prediction of suicidal behavior in
youth. International Journal Of Behavioral Consultation And Therapy, 9(3).
Retrieved from http://baojournal.com/IJBCT/IJBCT-9_3/A03.pdf.

Glenn, C. R., & Nock, M. K. (2014b). Improving the short-term prediction of suicidal
behavior. American Journal of Preventive Medicine, 47(3), S176eS180. http://doi.
org/10.1016/j.amepre.2014.06.004.
Golijani-Moghaddam, N., Hart, A., & Dawson, D. L. (2013). The implicit relational
assessment procedure: emerging reliability and validity data. Journal of
Contextual Behavioral Science, 2(3e4), 105e119. http://doi.org/10.1016/j.jcbs.
2013.05.002.

Greenwald, A. G., McGhee, D. E., & Schwartz, J. L. (1998). Measuring individual
differences in implicit cognition: the implicit association test. Journal of Per-
sonality and Social Psychology, 74(6), 1464e1480.

Greenwald, A. G., Nosek, B. A., & Banaji, M. R. (2003). Understanding and using the
implicit association test: I. An improved scoring algorithm. Journal of Personality
and Social Psychology, 85(2), 197e216. http://doi.org/10.1037/0022-3514.85.2.
197.

Harrison, D. P., Stritzke, W. G. K., Fay, N., Ellison, T. M., & Hudaib, A.-R. (2014).
Probing the implicit suicidal mind: does the death/suicide implicit association
test reveal a desire to die, or a diminished desire to live? Psychological Assess-
ment, 26(3), 831e840. http://doi.org/10.1037/pas0000001.

Harriss, L., & Hawton, K. (2005). Suicidal intent in deliberate self-harm and the risk
of suicide: the predictive power of the suicide intent Scale. Journal of Affective
Disorders, 86(2e3), 225e233. http://doi.org/10.1016/j.jad.2005.02.009.

Hayes, S. C., Barnes-Holmes, D., & Roche, B. (2001). Relational frame theory: A post-
Skinnerian account of human language and cognition. New York: Kluwer Aca-
demic/Plenum Press.

Heider, N., Spruyt, A., & De Houwer, J. (2015). Implicit beliefs about ideal body image
predict body image dissatisfaction. Eating Behavior, 6, 1402. http://doi.org/10.
3389/fpsyg.2015.01402.

Hughes, S., & Barnes-Holmes, D. (2016). Relational frame theory: the basic account.
In S. C. Hayes, D. Barnes-Holmes, R. D. Zettle, & A. Biglan (Eds.), Handbook of
contextual behavioral science. New York, NY: Wiley-Blackwell (in press).

Hughes, S., Barnes-Holmes, D., & De Houwer, J. (2011). The dominance of associative
theorizing in implicit attitude research: propositional and behavioral alterna-
tives. The Psychological Record, 61(3), 465e498.

Hussey, I. (2015, January 9). IRAP experimenter script. Retrieved from http://
irapresearch.org/wp/downloads-and-training/.

Hussey, I., & Barnes-Holmes, D. (2012). The implicit relational assessment proce-
dure as a measure of implicit depression and the role of psychological flexi-
bility. Cognitive and Behavioral Practice, 19(4), 573e582. http://doi.org/10.1016/j.
cbpra.2012.03.002.

Hussey, I., & Barnes-Holmes, D. (2015, June 22). Implicit measures and suicidal
behavior: a systematic review (in press).

Hussey, I., Daly, T., & Barnes-Holmes, D. (2015). Life is good, but death ain't bad either:
counter-intuitive implicit biases to death in a normative population. The Psycho-
logical Record. Advance online publication http://doi.org/10.1007/s40732-015-
0142-3.

Hussey, I., Ní Mhaoileoin, D., Barnes-Holmes, D., Ohtsuki, T., Kishita, N., Hughes, S.,
et al. (2015). The IRAP is non-relative but not a-contextual: changes to the contrast
category influence men's dehumanization of women (in press).

Hussey, I., Thompson, M., McEnteggart, C., Barnes-Holmes, D., & Barnes-Holmes, Y.
(2015). Interpreting and inverting with less cursing: a guide to interpreting
IRAP data. Journal of Contextual Behavioral Science. http://doi.org/10.1016/j.jcbs.
2015.05.001.

Janis, I. B., & Nock, M. K. (2008). Behavioral forecasts do not improve the prediction
of future behavior: a prospective study of self-injury. Journal of Clinical Psy-
chology, 64(10), 1164e1174. http://doi.org/10.1002/jclp.20509.

Joiner, T. E. J. (2005). Why people die by suicide. Harvard University Press.
Klonsky, E. D., & May, A. M. (2014). Differentiating suicide attempters from suicide

ideators: a critical frontier for suicidology research. Suicide and Life-Threatening
Behavior, 44(1), 1e5. http://doi.org/10.1111/sltb.12068.

Kovacs, M., & Beck, A. T. (1977). The wish to die and the wish to live in attempted
suicides. Journal of Clinical Psychology, 33(2), 361e365. http://doi.org/10.1002/
1097-4679(197704)33:2<361::AID-JCLP2270330207>3.0.CO;2-H.

Lakens, D. (2013). Calculating and reporting effect sizes to facilitate cumulative
science: a practical primer for t-tests and ANOVAs. Frontiers in Psychology, 4.
http://doi.org/10.3389/fpsyg.2013.00863.

Latimer, S., Meade, T., & Tennant, A. (2013). Measuring engagement in deliberate
self-harm behaviours: psychometric evaluation of six scales. BMC Psychiatry,
13(1), 4.

Lovibond, P. F., & Lovibond, S. H. (1995). The structure of negative emotional states:
comparison of the Depression Anxiety Stress Scales (DASS) with the beck
depression and anxiety inventories. Behaviour Research and Therapy, 33(3),
335e343. http://doi.org/10.1016/0005-7967(94. http://doi.org/10.1016/0005-
7967(94)00075-U.

McMahon, E. M., Keeley, H., Cannon, M., Arensman, E., Perry, I. J.,
Clarke, M.…Corcoran, P. (2014). The iceberg of suicide and self-harm in Irish
adolescents: a population-based study. Social Psychiatry and Psychiatric Epide-
miology, 49(12), 1929e1935. http://doi.org/10.1007/s00127-014-0907-z.

McMillan, D., Gilbody, S., Beresford, E., & Neilly, L. (2007). Canwe predict suicide and
non-fatal self-harm with the beck hopelessness scale? a meta-analysis. Psycho-
logical Medicine, 37(06), 769. http://doi.org/10.1017/S0033291706009664.

Muehlenkamp, J. J., & Gutierrez, P. M. (2004). An investigation of differences be-
tween self-injurious behavior and suicide attempts in a sample of adolescents.
Suicide and Life-Threatening Behavior, 34(1), 12e23. http://doi.org/10.1521/suli.
34.1.12.27769.

Nicholson, E., & Barnes-Holmes, D. (2012). Developing an implicit measure of
disgust propensity and disgust sensitivity: examining the role of implicit
disgust propensity and sensitivity in obsessive-compulsive tendencies. Journal
of Behavior Therapy and Experimental Psychiatry, 43(3), 922e930. http://doi.org/

http://refhub.elsevier.com/S0005-7916(15)30043-4/sref1
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref1
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref1
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref1
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref2
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref2
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref2
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref2
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref2
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref3
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref3
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref4
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref4
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref4
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref4
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref5
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref5
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref5
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref5
http://doi.org/10.1111/sltb.12067
http://doi.org/10.1111/sltb.12067
http://doi.org/10.1017/S1352465812001002
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref8
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref8
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref8
http://doi.org/10.1176/appi.ajp.162.10.1977
http://doi.org/10.1016/j.amepre.2014.06.003
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref11
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref11
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref11
http://doi.org/10.1016/j.jad.2013.11.006
http://doi.org/10.3389/fpsyg.2013.00152
http://doi.org/10.1177/1745691611400238
http://doi.org/10.1037/a0014211
http://doi.org/10.1111/jcpp.12385
http://doi.org/10.1111/jcpp.12385
http://doi.org/10.1080/13811118.2015.1004483
http://doi.org/10.1080/13811118.2015.1004483
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref18
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref18
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref18
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref18
http://doi.org/10.1016/j.jbtep.2006.05.003
http://doi.org/10.1037//0021-843X.110.2.282
http://doi.org/10.1037//0021-843X.110.2.282
http://doi.org/10.1007/s10862-009-9156-y
http://doi.org/10.1007/s10862-009-9156-y
http://baojournal.com/IJBCT/IJBCT-9_3/A03.pdf
http://doi.org/10.1016/j.amepre.2014.06.004
http://doi.org/10.1016/j.amepre.2014.06.004
http://doi.org/10.1016/j.jcbs.2013.05.002
http://doi.org/10.1016/j.jcbs.2013.05.002
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref25
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref25
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref25
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref25
http://doi.org/10.1037/0022-3514.85.2.197
http://doi.org/10.1037/0022-3514.85.2.197
http://doi.org/10.1037/pas0000001
http://doi.org/10.1016/j.jad.2005.02.009
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref29
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref29
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref29
http://doi.org/10.3389/fpsyg.2015.01402
http://doi.org/10.3389/fpsyg.2015.01402
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref31
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref31
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref31
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref32
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref32
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref32
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref32
http://irapresearch.org/wp/downloads-and-training/
http://irapresearch.org/wp/downloads-and-training/
http://doi.org/10.1016/j.cbpra.2012.03.002
http://doi.org/10.1016/j.cbpra.2012.03.002
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref35
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref35
http://doi.org/10.1007/s40732-015-0142-3
http://doi.org/10.1007/s40732-015-0142-3
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref37
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref37
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref37
http://doi.org/10.1016/j.jcbs.2015.05.001
http://doi.org/10.1016/j.jcbs.2015.05.001
http://doi.org/10.1002/jclp.20509
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref40
http://doi.org/10.1111/sltb.12068
http://doi.org/10.1002/1097-4679(197704)33:2361::AID-JCLP22703302073.0.CO;2-H
http://doi.org/10.1002/1097-4679(197704)33:2361::AID-JCLP22703302073.0.CO;2-H
http://doi.org/10.3389/fpsyg.2013.00863
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref44
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref44
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref44
http://doi.org/10.1016/0005-7967(94
http://doi.org/10.1016/0005-7967(94)00075-U
http://doi.org/10.1016/0005-7967(94)00075-U
http://doi.org/10.1007/s00127-014-0907-z
http://doi.org/10.1017/S0033291706009664
http://doi.org/10.1521/suli.34.1.12.27769
http://doi.org/10.1521/suli.34.1.12.27769
http://doi.org/10.1016/j.jbtep.2012.02.001


I. Hussey et al. / J. Behav. Ther. & Exp. Psychiat. 51 (2016) 1e9 9
10.1016/j.jbtep.2012.02.001.
Nim�eus, A., Als�en, M., & Tr€askman-Bendz, L. (2002). High suicidal intent scores

indicate future suicide. Archives of Suicide Research, 6(3), 211e219. http://doi.
org/10.1080/13811110214142.

Nisbett, R. E., & Wilson, T. D. (1977). Telling more than we can know: Verbal reports
on mental processes. Psychological Review, 84(3), 231e259. http://doi.org/10.
1037/0033-295X.84.3.231.

Nock, M. K. (2012). Future directions for the study of suicide and self-injury. Journal
of Clinical Child & Adolescent Psychology, 41(2), 255e259. http://doi.org/10.1080/
15374416.2012.652001.

Nock, M. K., & Banaji, M. (2007). Assessment of self-injurious thoughts using a
behavioral test. American Journal of Psychiatry, 164(5), 820e823.

Nock, M. K., Holmberg, E. B., Photos, V. I., & Michel, B. D. (2007). Self-Injurious
thoughts and behaviors Interview: development, reliability, and validity in an
adolescent sample. Psychological Assessment, 19(3), 309e317. http://doi.org/10.
1037/1040-3590.19.3.309.

Nock, M. K., Park, J. M., Finn, C. T., Deliberto, T. L., Dour, H. J., & Banaji, M. R. (2010).
Measuring the suicidal mind: implicit cognition predicts suicidal behavior.
Psychological Science, 21(4), 511e517. http://doi.org/10.1177/0956797610364762.

Nosek, B. A., Bar-Anan, Y., Sriram, N., Axt, J., & Greenwald, A. G. (2014). Understanding
and using the brief implicit association test: recommended scoring procedures.
PLoS One, 9(12), e110938. http://doi.org/10.1371/journal.pone.0110938.

Nosek, B. A., & Greenwald, A. G. (2009). (Part of) the case for a pragmatic approach
to validity: comment on De Houwer, Teige-Mocigemba, Spruyt, and Moors
(2009). Psychological Bulletin, 135(3), 373e376. http://doi.org/10.1037/a0015047.

Nosek, B. A., Hawkins, C. B., & Frazier, R. S. (2011). Implicit social cognition: from
measures to mechanisms. Trends in Cognitive Sciences, 15(4), 152e159. http://
doi.org/10.1016/j.tics.2011.01.005.

Orbach, I., Milstein, I., Har-Even, D., Apter, A., Tiano, S., & Elizur, A. (1991). A multi-
attitude suicide tendency scale for adolescents. Psychological Assessment: A
Journal of Consulting and Clinical Psychology, 3(3), 398e404. http://doi.org/10.
1037/1040-3590.3.3.398.

Van Orden, K. A., Witte, T. K., Cukrowicz, K. C., Braithwaite, S. R., Selby, E. A., et al.
(2010). The interpersonal theory of suicide. Psychological Review, 117(2),
575e600. http://doi.org/10.1037/a0018697.

Osman, A., Gilpin, A. R., Panak, W. F., Kopper, B. A., Barrios, F. X., Gutierrez, P. M.,
et al. (2000). The multi-attitude suicide tendency scale: further validation with
adolescent psychiatric inpatients. Suicide and Life-Threatening Behavior, 30(4),
377e385. http://doi.org/10.1111/j.1943-278X.2000.tb01104.x.

O'Connor, R. C. (2011). The integrated motivational-volitional model of suicidal
behavior. Crisis: The Journal of Crisis Intervention and Suicide Prevention, 32(6),
295e298. http://doi.org/10.1027/0227-5910/a000120.

O'Connor, R. C., & Nock, M. K. (2014). The psychology of suicidal behaviour. The
Lancet Psychiatry, 1(1), 73e85. http://doi.org/10.1016/S2215-0366(14)70222-6.
Price, R. B., Iosifescu, D. V., Murrough, J. W., Chang, L. C., Al Jurdi, R. K.,
Iqbal, S. Z.…Mathew, S. J. (2014). Effects of ketamine on explicit and implicit
suicidal cognition: a randomized controlled trial in treatment-resistant depres-
sion. Depression and Anxiety, 31(4), 335e343. http://doi.org/10.1002/da.22253.

Price, R. B., Nock, M. K., Charney, D. S., & Mathew, S. J. (2009). Effects of intravenous
ketamine on explicit and implicit measures of suicidality in treatment-resistant
depression. Biological Psychiatry, 66(5), 522e526. http://doi.org/10.1016/j.
biopsych.2009.04.029.

Randall, J. R., Colman, I., & Rowe, B. H. (2011). A systematic review of psychometric
assessment of self-harm risk in the emergency department. Journal of Affective
Disorders, 134(1e3), 348e355. http://doi.org/10.1016/j.jad.2011.05.032.

Randall, J. R., Rowe, B. H., Dong, K. A., Nock, M. K., & Colman, I. (2013). Assessment of
self-harm risk using implicit thoughts. Psychological Assessment, 25(3), 714e721.
http://doi.org/10.1037/a0032391.

Remue, J., De Houwer, J., Barnes-Holmes, D., Vanderhasselt, M. A., & De Raedt, R.
(2013). Self-esteem revisited: performance on the implicit relational assess-
ment procedure as a measure of self-versus ideal self-related cognitions in
dysphoria. Cognition & Emotion, 27(8), 1441e1449.

Ribeiro, J. D., Witte, T. K., Van Orden, K. A., Selby, E. A., Gordon, K. H., et al. (2014).
Fearlessness about death: the psychometric properties and construct validity of
the revision to the acquired capability for suicide scale. Psychological Assess-
ment, 26(1), 115e126. http://doi.org/10.1037/a0034858.

Rudd, M. D., Berman, A. L., Joiner, T. E., Nock, M. K., Silverman, M. M.,
Mandrusiak, M.…Witte, T. (2006). Warning signs for suicide: theory, research,
and clinical applications. Suicide & Life-Threatening Behavior, 36(3), 255e262.
http://doi.org/10.1521/suli.2006.36.3.255.

Rutter, C. M., & Miglioretti, D. L. (2003). Estimating the accuracy of psychological
scales using longitudinal data. Biostatistics, 4(1), 97e107. http://doi.org/10.1093/
biostatistics/4.1.97.

Silverman, M. M. (2006). The language of suicidology. Suicide and Life-Threatening
Behavior, 36(5), 519e532.

Silverman, M. M., & Berman, A. L. (2014). Suicide risk assessment and risk formu-
lation part I: a focus on suicide ideation in assessing suicide risk. Suicide and
Life-Threatening Behavior, 44(4), 420e431. http://doi.org/10.1111/sltb.12065.

Silverman, M. M., Berman, A. L., Sanddal, N. D., O'Carroll, P. W., & Joiner, T. E. (2007).
Rebuilding the tower of Babel: a revised nomenclature for the study of suicide
and suicidal behaviors part 2: suicide-related ideations, communications, and
behaviors. Suicide and Life-Threatening Behavior, 37(3), 264e277.

Vahey, N. A., Nicholson, E., & Barnes-Holmes, D. (2015). A meta-analysis of criterion
effects for the Implicit Relational Assessment Procedure (IRAP) in the clinical
domain. Journal of Behavior Therapy and Experimental Psychiatry, 48, 59e65.
http://doi.org/10.1016/j.jbtep.2015.01.004.

WHO.. (2014). Preventing suicide: a global imperative. World Health Organisation.

http://doi.org/10.1016/j.jbtep.2012.02.001
http://doi.org/10.1080/13811110214142
http://doi.org/10.1080/13811110214142
http://doi.org/10.1037/0033-295X.84.3.231
http://doi.org/10.1037/0033-295X.84.3.231
http://doi.org/10.1080/15374416.2012.652001
http://doi.org/10.1080/15374416.2012.652001
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref53
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref53
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref53
http://doi.org/10.1037/1040-3590.19.3.309
http://doi.org/10.1037/1040-3590.19.3.309
http://doi.org/10.1177/0956797610364762
http://doi.org/10.1371/journal.pone.0110938
http://doi.org/10.1037/a0015047
http://doi.org/10.1016/j.tics.2011.01.005
http://doi.org/10.1016/j.tics.2011.01.005
http://doi.org/10.1037/1040-3590.3.3.398
http://doi.org/10.1037/1040-3590.3.3.398
http://doi.org/10.1037/a0018697
http://doi.org/10.1111/j.1943-278X.2000.tb01104.x
http://doi.org/10.1027/0227-5910/a000120
http://doi.org/10.1016/S2215-0366(14)70222-6
http://doi.org/10.1002/da.22253
http://doi.org/10.1016/j.biopsych.2009.04.029
http://doi.org/10.1016/j.biopsych.2009.04.029
http://doi.org/10.1016/j.jad.2011.05.032
http://doi.org/10.1037/a0032391
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref68
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref68
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref68
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref68
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref68
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref68
http://doi.org/10.1037/a0034858
http://doi.org/10.1521/suli.2006.36.3.255
http://doi.org/10.1093/biostatistics/4.1.97
http://doi.org/10.1093/biostatistics/4.1.97
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref72
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref72
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref72
http://doi.org/10.1111/sltb.12065
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref74
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref74
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref74
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref74
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref74
http://doi.org/10.1016/j.jbtep.2015.01.004
http://refhub.elsevier.com/S0005-7916(15)30043-4/sref76

	Individuals with current suicidal ideation demonstrate implicit “fearlessness of death”
	1. Introduction
	2. Method
	2.1. Participants
	2.1.1. Participants were recruited from two populations

	2.2. Measures
	2.2.1. The Beck Hopelessness Scale
	2.2.2. Depression Anxiety Stress Scale-21
	2.2.3. Beck Scale for Suicidal Ideation
	2.2.4. Self-injurious thoughts and Behaviors interview
	2.2.5. Death-evaluation IRAPs

	2.3. Procedure
	2.4. IRAP scoring

	3. Results
	3.1. Self-reports measures
	3.2. Group differences on the IRAPs
	3.3. Concurrent predictive validity of the IRAP

	4. Discussion
	Conflicts of interest
	Sources of funding
	Acknowledgements
	References


