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 Abstract 

 The high rate of suicide following contact with healthcare service providers suggests that in 

order to advance suicide risk assessment and prediction there needs to be a meaningful 

improvement in the understanding of suicide; not only to guide how suicide is conceptualized but 

also how standard risk assessment is conducted. The current thesis examines a contemporary, 

implicit approach to risk assessment, which assumes the patient is an unreliable source of 

information and subsequently aims to bypass conscious responses from the patient. Instead, the 

death/suicide Implicit Association Test (d/s-IAT: Nock et al., 2010) assesses individuals’ 

subconscious, automatic self-associations towards death relative to life and presumably provides 

risk information not otherwise available through patient self-report. The aim of this thesis was to 

investigate both the utility of the d/s-IAT and the conceptual model underpinning it, in non-clinical 

and clinical samples. A multi-dimensional approach was taken by examining the d/s-IAT in relation 

to explicit risk and resilience factors, as well as standard clinician and patient estimates of risk, in 

predicting both death-orientated and life-orientated outcomes. The current work also considered 

how the d/s-IAT might or might not be integrated into risk assessment and to what extent implicit 

suicidal cognition is suitable for risk assessment on an individual level, rather than simply on a 

group level as published in previous work.  

 Study 1 (N = 408) examined the conceptual model underpinning the d/s-IAT, by 

determining whether the implicit measure better reflects an individual’s desire to die or diminished 

desire to live, and if the predictive utility of implicit cognition is mediated by life-oriented beliefs. 

Within this non-clinical sample, d/s-IAT scores varied primarily in self-associations with life, 

relative to death, and the effect of implicit life/death cognition on suicide risk was mediated and 

significantly explained by self-reported, life-oriented survival and coping beliefs. Consistent with a 

core assumption of the interpersonal theory of suicide, that humans are biologically prepared to fear 

suicide and first need to acquire the capacity for lethal self-harm by overcoming the instinct to 

survive and live (Van Orden et al., 2010), our findings suggest that implicit suicide-related 
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cognition may reflect a gradual diminishing of the desire to live, rather than provide an indirect 

glimpse of a desire to die as originally hypothesized (Nock et al., 2010).   

 Study 2 (N= 100) further examined the conceptual idea that implicit risk, as measured by 

the d/s-IAT, may reflect the dynamic relationship between individuals’ acquired capability for 

suicide and their life-orientated beliefs by testing a multiple mediator model of these potentially 

competing mediating influences on the association between d/s-IAT scores and various indicators of 

suicide risk. In addition, based on the evidence from Study 1 that implicit cognition appears to 

reflect primarily variability in life-orientated biases, Study 2 conducted a systematic review of all 

extant d/s-IAT studies to evaluate if this was consistent across diverse samples. The review showed 

that even high-risk individuals hold a stronger implicit self-association with life relative to 

death/suicide, and the d/s-IAT consistently measures variability in the strength of a person’s 

implicit attachment to life and should therefore be interpreted as a life measure. Further to this, the 

association between implicit identification of self with life, relative to death, and suicide risk was 

mediated through two competing pathways: acquired capability for suicide and zest for life. These 

findings provide further support for the theoretical notion that the instinct to live must first be 

beaten down by acquiring the capability to engage in lethal self-harm (Joiner, 2007; Van Orden et 

al., 2010). While the results of Studies 1 and 2 advance our conceptual understanding of what 

variability in d/s-IAT scores reflect, the findings were limited in that they did not examine the 

utility of the d/s-IAT relative to explicit indicators of risk and resilience using longitudinal data and 

a clinical sample.  

 Study 3 (N = 128) examined the utility of the d/s-IAT in acute and prospective (3- and 6-

month follow-up) risk prediction within a clinical setting. Amongst this high-risk sample, recruited 

through the emergency department of a large metropolitan hospital, there was no evidence of the 

d/s-IAT’s prospective utility. Instead, the study showed the importance of adopting a collaborative 

approach (Jobes, 2016) to the risk assessment process as patient and clinician risk estimates 

provided unique and complementary information through prospectively predicting resilience (life-
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orientated factors) and risk (death-orientated factors), respectively. While Study 3 included 

independent explicit measures related to both life and death, a limitation of the study was that the 

implicit measure was a relative life/death measure, and hence could not examine the unique 

contribution of, and potentially variable balance between, implicit inclinations towards life and 

death. 

 Study 4 (N = 673) developed and utilized a unipolar variant of the d/s-IAT, which provides 

independent implicit scores for life and death associations with self. Separating the assessment of 

life and death dimensions at both an explicit and implicit level allows for a clearer conceptual 

examination of what suicide cognition reflects, as well as a systematic analysis of the level of 

concordance, or lack thereof, between these measures. Results within this non-clinical sample 

showed some concordance between explicitly and implicitly determined risk at a group level, in that 

both identified four risk groups whereby low risk was represented by a clear distinction between an 

individual’s strong association with life and weak association with death. Risk increased as the gap 

favoring life over death associations, on both an explicit and implicit level, reduced. The highest 

explicit risk group, defined a priori based on explicit measures, presented with diminished implicit 

inclinations towards life that were of comparable strength to implicit inclinations toward death. All 

other explicitly defined risk groups presented with stronger implicit inclinations toward life relative 

to implicit inclinations toward death. In contrast, the highest implicit risk group, defined a priori 

based on the two unipolar implicit measures, presented with stronger implicit self-associations with 

death/suicide than with life. These findings suggest that risk is a fluid process that increases or 

decreases with shifts in the relative strength of the balance between life and death self-associations. 

When examining concordance between implicit and explicit risk profiles at an individual level, 

there was greater concordance when comparing individuals identified as the lowest risk group by 

either implicit or explicit means (i.e., those with the strongest life orientation). However, there was 

poor concordance when comparing individuals identified as the highest risk group by either implicit 

or explicit means (i.e., those with the strongest death/suicide orientation). The strong concordance 
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between implicit and explicit measures found only when identifying individuals who have strong 

self-associations with life provides further support for the conclusion that implicit life/death 

cognition primarily reflects the strength of individuals’ attachment to life.  

 Results across the series of studies in the current thesis suggest that the d/s-IAT is 

informative in that it consistently reflects variability in an individual’s attachment to life, and this 

variability appears to reflect the competing influence of life-oriented self-preservation and the 

acquired capability for suicide. However, the findings regarding the d/s-IAT in risk determination 

have been inconsistent and hence the implicit tool is not currently recommended as an alternative 

risk measure in the suicide risk assessment process. Instead, the unipolar version of the d/s-IAT, 

which provides insight into an individual’s attachment to life (independent from his or her 

inclinations toward death/suicide), may potentially be used as a conceptual tool intended to reassure 

patients they are hardwired to embrace and cling to life despite the adversity they experience.  

With respect to prospective risk prediction, the contribution of the d/s-IAT was negligible. 

Instead, predictions based on explicit measures showed that patients were more focused on aspects 

of life and resilience, whereas clinicians were more focused on aspects of death and risk. These 

complimentary perspectives can be used collaboratively and assist in the development and 

maintenance of an effective therapeutic alliance between the patient and the clinician. In contrast, 

use of implicit assessments designed to circumvent the patient’s self-report may be counter-

productive if it undermines the trust and cooperation of the patient. 
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Chapter 1   General Introduction 

 Suicide risk assessment is typically conducted through an interactive relationship between 

the clinician and the patient, the outcome of which is an estimated level of risk of the patient 

making a future suicide attempt. The high rate of suicide worldwide (World Health Organisation, 

2016), along with predictions they are to increase, suggests current methods of risk assessment are 

not effective. Despite decades of research into understanding and preventing suicide, efforts to 

reduce suicide rates have returned little success, with substantial evidence demonstrating that, at 

best, predictability using risk factors is not much better than chance (Franklin et al., 2017; Ribeiro 

et al., 2016). Indeed, patients often make a suicide attempt after explicitly denying any suicidal 

thoughts or intent (Busch, Fawcett, & Jacobs, 2003; Fawcett et al., 1990). Moreover, in patients 

with suicidal thoughts or behaviors the rate of dying by suicide is nearly 200 times the global rate in 

the first 3 months after discharge from hospital (Chung et al., 2017). This high suicide rate 

following contact with healthcare service providers suggests that the information used by the 

clinician to make judgments about patient safety in the days and weeks following discharge does 

not align well with the circumstances determining risk as perceived by the patient. Risk assessment 

that occurs prior to discharge from inpatient care, or during outpatient treatment, relies extensively 

on patient self-report of suicide related thoughts and behaviors. That is, individuals are prompted to 

explicitly and accurately reveal their suicidal intent to the clinician. Problems arise when suicidal 

intent is not accurately revealed, or when there are differences in the clinician and patient estimates 

of this intent. 

 Two approaches have emerged to deal with this conundrum and they differ fundamentally in 

the way the clinician-patient relationship is viewed. The first approach argues that the failure to 

effectively estimate risk and support patient safety may be addressed through the clinician moving 

away from the adversarial position often taken to risk assessment and instead adopt a collaborative 

position (Jobes, 2016). That is, the clinician should place less focus on a presumed standard of care 

that favors a proactive stance to intervene for fear of malpractice liability, even when risk does not 
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appear imminent but perhaps is uncertain (e.g., in the event of explicit non-disclosure by the 

patient). Instead, safety is thought to be greater if the focus is shifted toward a collaborative stance. 

Here patients are respected for their autonomy and hence feel safe to explicitly reveal suicidal 

thoughts with reassurance that revealing such thoughts will not automatically prompt the type of 

care that might involve unwanted and coercive intervention (cf. Ellis & Bryan, in press; Davidow & 

Mazel-Carlton, in press). This collaborative approach (Jobes, 2016) suggests that a clinician-patient 

alliance, which encourages active participation by the patient in determining risk, may be critical for 

ensuring life-saving outcomes.  

 A systematic review of twelve studies investigating the association between the clinician 

and patient relationship and treatment outcomes relating to suicidal thoughts and behaviors (e.g., 

self-harm) concluded that a strong therapeutic alliance was significantly associated with improved 

treatment outcomes (Dunster-Page, Haddock, Wainwright, & Berry, 2017). Similarly, clinicians’ 

positive ratings of the quality of the therapeutic alliance are prospectively associated with reduced 

suicide attempts among patients over a 12-month follow-up period (Bedics, Atkins, Harned, & 

Linehan, 2015). In addition, a study assessing the effect of a short intervention program for patients 

with a recent suicide attempt found better therapeutic alliance, as rated by the patient, was 

associated with a lower rate of repeat suicide attempts within a 24-month follow-up period (Gysin-

Maillart, Schwab, Soravia, Megert, & Michel, 2016), and lower suicidal ideation over 12-months 

follow-up (Gysin-Maillart, Soravia, Gemperli, & Michel, 2017).  Patients’ perception of the 

therapeutic relationship as collaborative is also concurrently associated with lower suicidal ideation 

(Ilgen et al., 2009). Despite emerging evidence for the benefits of a collaborative approach in risk 

assessment, the reliability of patients’ active and explicit involvement in their own risk assessment 

remains an important question due to the high incidence of suicide attempts after or during patient 

care. 

 The second approach to overcoming the current ineffectiveness of risk assessment is 

grounded in the assumption that patients are not a reliable source for explicit risk determination, and 
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therefore involves circumventing reliance on self-report by accessing the individual’s implicit 

suicidality. Implicit cognition encompasses unconscious influences from one’s lifetime and 

provides an opportunity to measure an individual’s risk of suicide without relying on his or her self-

reported intentions (Greenwald & Banaji, 1995; Nosek, 2007). For example, the death/suicide 

Implicit Association Test (d/s-IAT: Nock et al., 2010) bypasses conscious responses from the 

patient by tapping into his or her unconscious self-association with death relative to life. This 

approach may be interpreted as being at odds with the previously discussed collaborative approach. 

That is, rather than actively involving the patient in risk determination, implicit measures aim to 

obtain information that a patient may otherwise not be explicitly able or prepared to reveal. When 

considering the utility of measuring the implicit suicidal mind, it is important to consider the 

potential cost of such an approach on the relationship between the clinician and patient. Introducing 

a measure that aims to limit the patient’s explicit involvement in his or her own risk assessment 

may undermine the possibility or strength of a collaborative partnership between the clinician and 

patient. The information gained through implicit means must therefore be sufficiently superior to 

the alternatives to justify the concomitant threat to the therapeutic alliance. Thus, the emerging 

research on implicit suicidal cognition aims to examine to what extent implicit measures bring 

something superior and unique to the risk assessment process.   

1.1 The Implicit Side of Suicide 

 Research on implicit cognition is primarily motivated by the idea that only a small portion 

of what occurs in the brain is actually available to an individual’s consciousness (Nosek, Hawkins, 

& Frazier, 2011). Therefore, it could provide an avenue to gain unique information regarding one’s 

suicidality. While explicit measurement elicits direct responses from individuals that are 

characteristically subjective, given with intention, and made with awareness (Nosek, 2007), implicit 

measures elicit indirect responses from individuals that are given with little controllability, lack 

intention, and are made with little awareness (Bargh, 1994; Nosek et al., 2011). These measures aim 

to assess mental content without individual awareness of the association between the response being 
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provided and the content being measured. This implicit content is thought to reflect unconscious 

influences from an individual’s experience, such as perception or memory (Nosek, Greenwald, & 

Banaji, 2007), is strengthened through repetition (Devine, 1989), and affects an individual’s 

behaviour. Implicit measures therefore aim to clarify the mental mechanisms underlying human 

behaviour, by providing access to “introspectively unidentified (or inaccurately identified) traces of 

past experience that mediate responses” (Greenwald & Banaji, 1995, p. 5).  

 An example of how past life experience can implicitly influence behaviour can be seen in an 

individual’s alcohol use. Memory associations are formed between behaviour and the associated 

outcome (e.g., drinking beer and feeling relaxed) or between behaviour and cues (e.g., seeing a 

friend drinking beer and drinking beer). A memory association between drinking beer and a positive 

outcome, such as feeling relaxed, suggests when an individual desires the outcome, the previously 

associated behaviour (i.e., drinking beer) becomes activated. Similarly, over time, specific cues 

such as seeing someone drinking may automatically trigger the previously associated behaviour, 

which is also having a drink. These memory associations are strengthened and stabilised through 

repetition and become motivationally significant in an individual’s automatically activated 

inclination towards alcohol (Wiers et al., 2002). The more strongly activated these subconscious 

associations are the more they influence thought processes, interpretations of situations, and 

subsequent behaviour. This is substantiated in studies that have found individual implicit memory 

associations with alcohol to be powerful cross-sectional correlates (Stacy, 1995; Woud, Fitzgerald, 

Wiers, Rinck, & Becker, 2012) and predictors (Stacy, 1997; Jajodia & Earleywine, 2003) of alcohol 

use and retraining these automatic processes have the potential to improve treatment outcomes 

(Wiers, Rinck, Kordts, Houben, & Strack, 2010). 	

 Within the context of suicide, the death/suicide Implicit Association Test (d/s-IAT) aims to 

find an implicit marker that determines suicide risk, through accessing the implicit inclinations an 

individual has towards death relative to life (e.g., Nock et al., 2010). From an evolutionary 

perspective, individuals have an inherent instinct to live, and so we would expect people to be 
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implicitly drawn to life and show stronger implicit inclinations towards life than death. However, 

through exposure to suicidal experience (e.g., an individual coping with extreme distress by 

considering suicide as a means of escape or by self-harming) this inclination towards life may not 

remain intact. After repeated engagement with death/suicide-related incidents, an individual’s 

inherent inclination towards life may be beaten down through the strengthened and now 

motivationally significant implicit inclination towards death/suicide. Through enough repetition 

there may even be a switch, whereby individuals are implicitly more strongly drawn to death than to 

life. 	

 Through assessing implicit inclinations an individual has toward death/suicide relative to 

life, the d/s-IAT has shown some promise in both 1) acute risk assessment at time of admission and 

2) prospective risk assessment following discharge. In terms of acute risk assessment, evidence in 

the initial study by Nock and colleagues (2010) suggests that the d/s-IAT is able to distinguish 

patients presenting to an emergency department with a recent suicide attempt (within the past week) 

from those who have not made a recent attempt. Specifically, recent attempters had significantly 

stronger implicit associations with death/suicide and self than individuals presenting with other 

psychiatric emergencies and no recent attempt. In addition, within a hierarchical regression model 

the implicit measure added incrementally to determining suicide-attempt status (recent attempt 

versus no recent attempt) at presentation to the emergency department above and beyond the effect 

of other explicit self-report measures. That is, although the explicit risk variables (i.e., the presence 

of a depressive disorder and history of prior suicide attempts) were significantly associated with 

suicide attempts, the d/s-IAT still significantly added to the model and provided unique information 

regarding patients’ current risk status.  

 These results provide initial evidence of the d/s-IAT’s utility in determining acute suicide 

risk by identifying those who have made a recent suicide attempt and those who have not. However, 

two later studies could not replicate these findings. Barnes and colleagues (2017) found 

psychiatrically hospitalized veterans had similar implicit self-associations with death/suicide 
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regardless of whether they had attempted suicide in the past week. Moreover, the d/s-IAT did not 

provide additional information above and beyond other explicit, self-report measures (i.e., the 

presence of a substance-use disorder and history of prior suicide attempts) with regards to patients’ 

current risk status. Similarly, when comparing implicit cognition between psychiatrically 

hospitalized adolescents who attempted suicide in the past year with those who attempted suicide in 

the past month, Glenn and colleagues (2017) found no significant differences in their implicit 

identifications with death. In addition to the mixed findings, these studies did not compare the 

implicit measures ability to differentiate between individuals at different points along the suicidal 

pathway.  

 From the perspective of the ‘ideation-to-action’ framework (Joiner, 2007; Klonsky & May, 

2015; O’Connor, 2011), measures of suicide risk should distinguish between individuals who only 

think about suicide, from those who go on to make an attempt, and from those who make multiple 

(two or more) suicide attempts. For example, Glenn and colleagues (2017) used the d/s-IAT to 

compare adolescents who had only ever thought about suicide but made no suicide attempts with 

those who had a history of attempts; however they found the d/s-IAT did not differentiate between 

these groups (Glenn et al., 2017). Therefore, whether or not the d/s-IAT is able to account for 

progression down the suicidal pathway, in terms of acute risk determination, remains unclear. There 

also remains a need to assess the utility of the d/s-IAT in acute risk assessment among participants 

with and without elevated suicide risk, rather than only on samples consisting of individuals who 

are mostly well progressed along the suicidal pathway.  

 There is some evidence that the implicit measure’s potential utility may extend to 

prospective risk assessment in clinical samples. Across two inpatient samples (Ellis, Rufino, & 

Green, 2016; Glenn et al., 2017) stronger implicit identifications with death at admission 

significantly predicted greater suicidal ideation at hospital discharge. In the first study by Ellis and 

colleagues (2016), individuals were discharged after various lengths of treatment time and the d/s-

IAT accounted for unique variability (8.9%) in patient ideation at discharge, above and beyond 
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other predictors currently used to measure risk (e.g., hopelessness, depression, suicide severity, and 

prior suicide attempts). Conversely, the ability for the d/s-IAT to predict suicidal ideation at 

discharge in the second study by Glenn and colleagues (2017) depended on the length of treatment 

time prior to discharge. While stronger implicit identifications with death at hospital admission 

significantly predicted greater suicidal ideation at discharge after long treatment stays (> 13 days), 

the measure did not predict ideation after short treatment stays (< 13 days). The authors noted that 

the group with relatively short treatment stays also reported the lowest levels of suicidal ideation at 

both admission and discharge, indicating there may be a limited range of risk amongst these 

individuals and they represent a lower risk group than the longer treatment group. In line with the 

d/s-IAT only predicting risk in the higher risk group, the aforementioned sample of inpatients from 

Ellis and colleagues’ (2016) study also represented a high risk sample as all participants had 

experienced recent suicidal intent and/or frequent ideation (2-5 times a week minimum, lasting at 

least 1-4 hours, or ideation was perceived as difficult to control) within the 2 months prior to 

admission.  

 In addition to predicting risk associated with suicidal cognitions, the implicit measure has 

also shown some promise in predicting suicidal behavior in clinical samples. Specifically, the d/s-

IAT has predicted self-harm behavior (suicidal and non-suicidal combined) at 3-months follow-up 

(Randall, Rowe, Dong, Nock, & Colman, 2013), and suicide attempts at 6-months follow-up in two 

separate studies (Barnes et al., 2017; Nock et al., 2010). Barnes and colleagues (2017) described 

patients with stronger associations between self and death, compared with associations between self 

and life, as being at almost twice the risk of making a suicide attempt during the 6 month period 

post discharge. Nock and colleagues (2010) had found that the presence of an implicit association 

with death/suicide compared to life was associated with an approximately 6-fold increase in the 

odds of making a suicide attempt in the next 6 months.  

 In both of the aforementioned studies the d/s-IAT’s predictive utility was in addition to 

other self-reported clinical predictors, including clinician and patient prediction of risk, however the 
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unique variability in suicide attempts explained by implicit cognition varied across the two samples. 

In Barnes and colleagues’ study, scores on the d/s-IAT accounted for a “modest” (p.74) 4.6% of the 

variance in suicide attempts during follow-up, prompting the authors to conclude, “it is unlikely that 

the d/s-IAT will eliminate the need for traditional self-report assessment techniques” (p.74). In the 

earlier study by Nock and colleagues (2010), the d/s-IAT had accounted for a larger amount (9%) of 

the variance in attempts. While both studies utilized high risk samples, including individuals that 

were either hospitalized due to being at “imminent suicide risk” (Barnes et al, 2017, p. 69) and/or 

had a lifetime history of suicide attempt/s, Nock and colleagues’ (2010) prospective findings only 

related to an extreme subgroup of individuals with a lifetime history of suicide attempt/s. It may be 

that the predictive marker is most useful in cases where enough repetition of suicidal experience 

(i.e., prior suicide attempt/s) has occurred and subsequently had an effect on implicit cognition. An 

implicit and automatically activated inclination towards death/suicide and life, like other implicit 

cognition, “relies on associations in memory that have been formed with repeated experience” 

(Beevers, 2005, p. 977). It is when a set of associations are well learned through repeated activation 

in memory that these processes become automatic and subsequently spontaneously and 

unintentionally activated (Devine, 1989). At this stage, it remains unclear if the d/s-IAT reliably 

predicts risk across lower risk samples that have less suicidal experience, and are more 

representative of the general population (i.e., samples that are not entirely or primarily made up of 

individuals with a lifetime history of suicide attempt/s). 

 Notwithstanding the need for further examination of the utility of the d/s-IAT in risk 

assessment relative to self-report measures, the conceptual underpinnings of what scores on the d/s-

IAT reflect have received scant attention to date. The underlying assumption has been that the 

measure should reveal an honest, and hence more dependable, reflection of risk not otherwise 

available through self-report (Greenwald, McGhee, & Schwartz, 1998; Nosek et al., 2011). 

Contrary to the idea that implicit measures will reveal individuals’ “true level of suicidal intent” 

(Randall et al., 2013, p. 719), Nosek and colleagues (2011) suggested that “neither implicit nor 
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explicit measures have an advantage in being the ‘truer’ measure of one’s thoughts and feelings” (p. 

155) and instead both are valid assessments that measure unique aspects of cognition. If both 

measures are indeed valid and provide unique information to the risk assessment process, it is 

necessary to consider the level of concordance or lack thereof between implicit and explicit 

measures. Firstly, do explicit and implicit measures identify and distinguish between similar 

patterns of risk categories at a group level? Specifically, what do the implicit profiles of individuals 

who have been categorized into explicit risk categories look like? And does the relative balance 

between these implicit inclinations toward death and life differentiate individuals at varying levels 

of explicitly measured risk. Secondly, do both explicit and implicit measures identify the same 

individuals as belonging to highest and lowest risk categories?  

1.2 The d/s-IAT as a Marker of the Final Steps in the Pathway to Suicide?  

 The early d/s-IAT studies have had a central focus on finding an implicit marker that can 

predict suicide risk, and evaluate how it fares against standard explicit risk measures (e.g., suicidal 

ideation, history of suicide attempts). Some consideration has also been given to the conceptual 

model underlying the implicit measure. Nock and colleagues’ (2010) placed emphasis on individual 

orientations towards death, suggesting the utility of the d/s-IAT is in the measure’s ability to 

“reveal” an implicit inclination towards death amongst individuals who have made a decision to kill 

themselves and that “an implicit association with death/suicide may represent one of the final steps 

in the pathway to suicide…(p. 515)”. While the authors noted the study provides no direct evidence 

that implicit cognitions are causally related to suicide attempts (or even precede them), they suggest 

an alternative account would be that implicit associations with death/suicide and self may be a 

consequence of prior suicidal behavior. This would be in line with the conceptual development of 

implicit cognition, suggesting an individual’s inherent inclination towards life may be beaten down 

through repeated engagement with death/suicide-related incidents (i.e., suicide attempts) and 

subsequently strengthen and motivate an implicit inclination towards death/suicide. This is further 

supported by Nock and colleagues’ findings that recent attempters had significantly stronger 
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implicit inclinations towards death/suicide than those with no recent attempt. It may be that the 

recency of the attempt is sufficiently activating memory associations, which are still detectable, and 

are reflecting one of the final steps in attempt readiness. These implicit findings have yet to be 

considered, or further tested, within the framework of contemporary theories of suicide risk that aim 

to understand movement down the suicidal pathway, and how scores on the d/s-IAT may relate to 

the theorized final steps toward suicide.   

 Within the Interpersonal Theory of Suicide, the desire for suicide is a consequence of the 

ongoing presence of two psychological states: thwarted belongingness and perceived 

burdensomeness (Joiner, 2007; Van Orden et al., 2010). The theory further posits that an individual 

will not die by suicide if only a desire for death is present, but rather the individual also needs to 

possess the ability to enact lethal self-harm. Self-preservation is a powerful enough instinct that few 

can overcome it by force of will and therefore suicide entails a struggle with one’s inherent desire to 

live. This struggle requires an individual to acquire the capability to enact lethal self-injury through 

having “beaten down the instinct to live”, facilitated by the repeated exposure to painful or 

fearsome experiences (Joiner, 2007, p.24). If an implicit inclination towards death is one of the final 

steps of the suicidal pathway, as proposed by Nock and colleagues (2010), then according to the 

interpersonal theory of suicide it may represent the internal struggle between the inherent desire for 

self-preservation and the acquired capability to end one’s own life. We would therefore expect the 

association between implicit scores on the d/s-IAT and measures of suicidal risk to be mediated by 

both the desire to live and acquired capability for suicide. 

 The Integrated Motivational-Volitional Model of Suicide (O'Connor & Kirtley, 2018) 

suggests that in order to move down the suicidal pathway and transition from suicidal ideation and 

intent to suicide behavior, certain influencing forces called volitional moderators are required. 

Examples of such influencing factors include exposure to suicide or suicidal behavior and the 

capability for suicide. Capability for suicide as a volitional moderator is in line with the 

interpersonal theory, whereby the final steps of the suicidal pathway are marked by an individual 
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having to first acquire the ability to enact lethal self-harm, before suicide can occur. The integrated 

motivational-volitional model also highlights that increased risk is specifically associated with 

repeated suicidal behavior, which as the interpersonal theory suggests is one of the means of 

working up to the extreme act of death by suicide by overcoming “the most basic instinct of all; 

namely, self-preservation” (Joiner, 2007, p. 46). Thus, a strong need for self-preservation, or 

clinging to life in the face of suicidal desire, suggests that to the extent that scores on the d/s-IAT 

reflect one of the final steps of an implicit decision process to make a suicide attempt, they should 

also reflect variability in implicit self-associations with life. 

 Indeed, Randall and colleagues (2013) raised the possibility that implicit associations with 

life may be particularly critical. That is, after comparing different versions of the d/s-IAT only a 

version measuring associations with both death and life, but not a version measuring associations 

only with death, was predictive of future self-harm at 3-month follow-up. This is not consistent with 

Nock and colleagues (2010) conceptualization of the d/s-IAT as a marker for revealing an implicit 

intention towards death and instead suggests an individual’s implicit association with life plays an 

active role in suicide risk. This raises the possibility that any implicit inclination toward death may 

need to be considered relative to the strength of any implicit inclination toward life. Scores of the 

d/s-IAT would then be better conceptualized as a marker of the relative balance between these life 

and death inclinations rather than simply a marker of an individual’s inclination towards death. 

 The bipolar nature of the d/s-IAT, which assesses individuals’ self-associations with 

death/suicide relative to life, means the unique contributions the death and life dimensions make in 

an individual’s progression down the suicidal pathway cannot be identified. It is therefore unclear 

whether implicit risk is a consequence of an individual’s increased desire to die, diminished desire 

to live, or perhaps a combination of both. If the d/s-IAT reveals an implicit inclination towards 

death, we would expect the measure to have some level of concordance, and positive associations, 

with explicit measures of risk. If on the other hand, the d/s-IAT is more reflective of an attachment 

to life rather than death, then one would expect weak concordance, and negative associations, with 
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explicit measures of risk. Moreover, if the patient is focused on finding a way to reconnect with a 

life worth living (despite suicidal thoughts), and this cognitive preoccupation with clinging to life is 

reflected in the scores on this bipolar d/s-IAT, then there might be stronger concordance with 

explicit measures of life-oriented resilience factors rather than death-oriented factors such as 

suicidal ideation. 

 The conceptual understanding of the d/s-IAT is limited, not only due to the measure’s 

bipolar assessment of an individual’s implicit self-association with death relative to life but also in 

that it has only ever been assessed alongside explicit risk measures that are death-orientated in 

nature. Common risk factors measured alongside the d/s-IAT have included depressive symptoms 

(Nock et al., 2010; Randall et al., 2013; Violanti, Mnatsakanova, & Andrew, 2013), suicidal 

ideation (Nock et al., 2013; Violanti et al., 2013), and history of self-harm or suicide attempts 

(Randall et al., 2013 & Nock et al., 2010, respectively). There has been no consideration, or 

assessment, of the relationship the d/s-IAT has with life-orientated, explicit measures such as 

reasons for living (Linehan, Goodstein, Nielsen, & Chiles, 1983) and connectedness to life 

(Klonsky & May, 2015). While the identification of risk factors is important for identifying 

vulnerabilities for suicide, an exclusive focus on an individual’s orientation towards death does not 

account for the potentially buffering effects of protective life-sustaining factors (cf., Johnson, 

Wood, Gooding, Taylor, & Tarrier, 2011), nor does it allow insight into the relationship between 

implicit suicide cognition and explicit resilience factors. As most individuals who consider suicide 

do not go on to make an attempt (ten Have et al., 2009), it is essential to better understand the life-

sustaining influence that helps suicidal individuals not to progress down the suicidal pathway and, 

despite the presence of risk factors, cling to life.  

1.3 Considering the Force of Life Alongside the Prospect of Death by Suicide 

 Life-sustaining factors are thought to buffer individuals from suicidal thoughts and behavior 

(Johnson et al., 2011). For example, cross-sectional evidence suggests that reasons for living 

(Malone et al., 2000; Oquendo et al., 2005) and a positive outlook about the future (Hirsh et al., 
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2006) are protective against suicide attempts among individuals with depression and those exposed 

to stress. Connectedness, another life-sustaining factor, improves treatment outcomes, with 

improved family connectedness being related to less severe depression and suicidal ideation over a 

12-month follow-up period (Czyz, Liu, & King, 2012). In addition, peer connectedness was 

associated with individuals being half as likely to report a suicide attempt within those 12 months. 

Life-focused, protective factors such as connectedness appear to provide resilience against suicide 

and have a positive effect on individual outcomes, even in the presence of stressful life events.  

 Despite growing evidence that life-sustaining, protective factors are associated with lower 

suicide risk, they have not been extensively studied (Centers for Disease Control and Prevention, 

2017; Franklin et al., 2017), and are often questionably conceptualized as simply the inverse of risk 

factors (Mclean, Maxwell, Platt, Harris, & Jepson, 2008). Similarly, considering the bipolar nature 

of the standard version of the d/s-IAT, an individual’s implicit orientation towards life has typically 

only been assessed relative to his or her orientation towards death/suicide. This measurement design 

also leads to the conceptualization of implicit life inclinations as the inverse of implicit death 

inclinations. This assumes that strong implicit self-associations with death/suicide are always paired 

with weak implicit self-associations with life and denote high risk. Inversely, weak implicit self-

associations with death/suicide would be paired with strong implicit self-associations with life and 

would denote low risk. If, however, life and death inclinations exist as separate dimensions and 

fluctuate independently of one another, then the interplay between the two would be more complex, 

as would inferring the level of risk associated with these variations. For example, an individual may 

experience strong implicit self-associations with death/suicide alongside strong implicit self-

associations with life. Alternatively, an individual may experience weak implicit self-associations 

with death/suicide along side weak implicit self-associations with life. 

 According to the buffering hypothesis (Johnson et al., 2011), resilience and risk exist on 

separate dimensions and make unique contributions to suicide. Resilience may be conceptualised as 

the strength of an individual’s association with life and is represented by protective, life-sustaining 



		 27	

factors. Risk may be conceptualised as the strength of an individual’s association with death and is 

represented by death-promoting factors. Thus, the suicidal state is no longer characterised as a one-

dimensional orientation towards death, but rather a dynamic interplay between one’s inclination 

towards life and inclination towards death. This conceptualization of suicide is in line with 

contemporary ideation-to-action theories of suicide. For example, the Interpersonal Theory of 

Suicide (Joiner, 2007; Van Orden et al., 2010) conceptualizes progression on the suicidal pathway 

toward lethal action as an internal struggle between an individual’s inherent, “life-sustaining desire” 

(Joiner, 2007, p. 95) and his or her acquired capability for suicidal behavior, which is needed to 

overcome this ingrained sense of self-preservation. That is, before suicide is possible individuals 

must first have “beaten down the instinct to live” (p. 24) by gaining suicidal experience, such as 

exposure to physical pain (e.g., self-harm behavior) or provocative incidents, that may lead to 

fearlessness of death and reduced pain sensitivity.  

 The more recent Three-Step Theory of suicide (Klonsky & May, 2015) also places emphasis 

on both resilience and risk, suggesting the dynamic balance between an individual’s connectedness 

to life and his or her pain (usually psychological or emotional) determines risk. That is, movement 

down the suicidal pathway is thought to be dependent on a shift in this balance whereby the strength 

of the pain outweighs the protective influence of connectedness. The theory further suggests that in 

order for an individual to progress from suicidal ideation to a suicide attempt, one needs to have the 

capability to do so. This can be dispositional capability (e.g., low pain sensitivity), practical 

capability (e.g., access to firearms), or acquired capability (gaining the ability to enact lethal self-

harm) as defined above by the Interpersonal Theory of Suicide (Joiner, 2007; Van Orden et al., 

2010). Both theories allude to the notion that in order to obtain a complete assessment of an 

individual’s suicidal state, and his or her movement down the suicidal pathway, measures of both 

resilience and risk are necessary.  
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1.4 Empirical Evidence for the Interplay between Resilience and Risk   

 The few studies that have explicitly measured aspects of both suicidal resilience and risk, 

through self-report measures, have provided strong evidence for the importance of simultaneously 

assessing an individual’s inclination towards life and death in determining suicide risk. Specifically, 

these inclinations have been found to fluctuate independently of one another (Bryan, Rudd, 

Peterson, Young-McCaughan, & Wertenberger, 2016), and suicide risk severity appears to be a 

consequence of the dynamic interplay between the two (Brown, Steer, Henriques, & Beck, 2005). 

Individuals with a high wish to live, even when the wish to die is also high, have lower suicide 

intent (Kovacs & Beck, 1977) and a lower risk of dying by suicide than those with a low wish to 

live and a high wish to die (Brown et al., 2005). O’Connor and colleagues (2012b) found that 

classifying individuals into groups based on their inclinations towards life and death (wish to live, 

ambivalent, wish to die) differentiated patients on suicide related risk factors such as self-perceived 

risk and hopelessness, whereby both factors where lowest in the wish to live group, higher in the 

ambivalent group, and highest in the wish to die group. Patients in the wish to die group were also 

the least likely to report never having made a suicide attempt. In addition, these group 

classifications have been found to discriminate individuals with greater ratings of suicidal ideation 

across a 1-year period of time, whereas splitting patients based on suicide attempt history yielded 

non-significant results (O’Connor et al., 2012a). Similarly, suicidal adults with a history of multiple 

attempts described their relationship with suicide in terms of fluctuations between desiring death, 

phases of moving toward life, and ambivalence (Bergmans, Langley, Links, & Lavery, 2009). 

Evidence suggests that the majority of suicidal individuals experience this internal life/death debate 

to some extent (Harris, Mclean, Sheffield, & Jobes, 2010). 

 There is sufficient evidence to suggest that in order to understand the suicidal mind it is 

critical to not only consider death-orientated factors in progression down the suicidal pathway, but 

also the role life-orientated factors play in perhaps impeding this progression. Indeed, there is 

preliminary evidence that even on an implicit level it is the strength of individual inclinations 
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towards death/suicide relative to life, not inclinations towards death/suicide only, that is predictive 

of suicide risk (Randall et al., 2013).  

 In sum, there is preliminary evidence that measuring implicit suicidal cognition, through the 

d/s-IAT, has predictive utility in assessing suicide risk in clinical samples and both the death/suicide 

and life components of the measure play a significant role. In order to determine the potential 

effectiveness this implicit death/life measure may have in suicide risk assessment, several key 

considerations still require addressing. It is yet to be determined if the implicit measure is able to 

determine acute risk among individuals at different points along the suicidal pathway or predict risk 

prospectively in samples with greater risk variability than in the high risk samples previously 

utilized. Despite some promising findings for the utility of the d/s-IAT in risk assessment across 

these high-risk samples, there is little understanding around what the implicit measure actually 

reflects (i.e., a diminished desire to live and/or desire to die) and what underlying mechanisms are 

influencing this cognition. While the limited understanding is in part due to previous studies 

focusing on finding a predictive marker of risk, it is also partly due to the measure only ever having 

been assessed in relation to explicit death-orientated, risk factors with no consideration given to the 

relationship the implicit death/life measure may have with life-orientated explicit measures. In 

addition, the independent role implicit inclinations towards death/suicide and life play in suicide 

risk have not previously been assessed, as the d/s-IAT is a relative measure of these inclinations. 

Further insight into the role of death and life on both an explicit and implicit level, and their 

relationship with one another, is essential when considering how to integrate these two alternative 

measures in the risk assessment process and also how to utilize these tools at an individual, rather 

than simply at a group, level. 

1.5 Thesis Aims and Chapter Outline 

 The current thesis aims to add to the effectiveness of suicide risk assessment, by further 

investigating the utility of the innovative d/s-IAT in risk assessment, in both high risk (clinical) and 

low risk (non-clinical) samples. In addition, the thesis evaluates and further develops the conceptual 
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model underpinning the implicit measure to determine if the d/s-IAT is better conceptualized as a 

measure of an individual’s desire to die or diminished desire to live? In order to better address this 

question, the thesis not only includes the traditional d/s-IAT that measures implicit inclinations 

towards life relative to death, but also a novel version of the measure which provides independent 

measures of these death and life self-associations. Alongside investigating the role the implicit 

desire to live and to die play in suicide risk, the current thesis consistently incorporates explicit, 

self-reported measures associated with both these desires (life and death). By using a multi-method 

approach to assess the dimensions of life and death on both an implicit and explicit level, the studies 

that follow aim to provide a structured exploration and improved understanding of the unique 

influence of, and dynamic balance between, resilience and risk in the suicidal pathway. Assessing 

individuals’ explicit orientations toward life and death alongside their implicit orientation toward 

life and death provides insight into the association implicit suicide cognition has with both 

protective and risk factors. In addition, what influencing role these opposing factors may have on 

implicit suicide cognition at different points along the suicidal pathway. This also allows for an 

investigation into the level of concordance or lack thereof between implicit and explicit measures, 

which is essential when starting to consider how to integrate the two alternative approaches into the 

clinical risk assessment process. Further to this, the current thesis considers how to utilize these 

tools effectively on an individual level by exploring how the two approaches may vary in 

determining risk for an individual, rather than simply for a group.  

 The above aims are achieved in the current research program through a series of scientific 

papers, which are presented as follows:  

 

 Chapter 2 (Study 1) examines the generalizability of previous clinical findings utilizing the 

d/s-IAT, by assessing implicit suicide cognition in a large low-risk, non-clinical sample and through 

an acute risk focus. The first study in this thesis examines the full distribution of d/s-IAT scores 

across the sample, to establish if the implicit measure is best characterized as reflecting variability 
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primarily in the strength of life associations with self or as revealing an association shift whereby 

individuals are distinguished by whether or not associations of death with self are triggered more 

rapidly than associations of life with self. The utility of the d/s-IAT is further explored by assessing 

whether the implicit measure can differentiate between varying levels of acute risk (non-attempters 

vs. attempters; single attempters vs. multiple attempters) and if behavioral responses on the d/s-IAT 

are significantly associated with suicide risk indicators, above and beyond the best known explicit 

measure of risk: prior suicide attempts. In addition, if any significant associations between implicit 

cognition and risk are mediated by an explicit measure of resilience, assessing individuals’ survival 

and coping beliefs. The study presented in Chapter 2 has been published: 

  

 Harrison, D. P., Stritzke, W. G., 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 Assessment, 26(3), 831-840. doi: 10.1037 

 /pas0000001  

  

 Chapter 3 (Study 2) further examines the conceptual model of the d/s-IAT in a low risk 

sample by examining the distribution of implicit scores across the sample and assessed the utility of 

the d/s-IAT in acute risk assessment, by further testing if the measure can differentiate between 

varying levels of acute risk (suicidal ideation in the past year vs. no suicidal ideation in the past 

year) not previously assessed in Study 1. Importantly, Study 2 in this thesis then examines the 

underlying mechanisms behind implicit suicide cognition. Specifically, two theoretically derived 

competing mediators of the association between d/s-IAT scores and measures of suicide risk are 

tested using a multiple mediator model. If an implicit inclination towards death is one of the final 

steps of the suicidal pathway, as proposed by Nock and colleagues (2010), then according to the 

Interpersonal Theory of Suicide (Joiner, 2007; Van Orden et al., 2010), it may represent the internal 

struggle between the inherent desire for self-preservation and the acquired capability to end one’s 
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own life. The study assessed if the relationship between behavioral responses on the d/s-IAT and 

suicide risk is mediated by variability in a factor associated with life and resilience (zest for life), or 

a factor associated with death/suicide and risk (acquired capability for suicide), or both. The study 

presented in Chapter 3 has been published as a book chapter:	

 

 Harrison, D. P., Stritzke, W. G., Leong, J.Y.S., Ellison, T. M., Fay, N., &  Hudaib, A. R.  (in 

press). The implicit suicidal mind clings to life. Alternatives to Suicide: Beyond Risk and 

Toward a Life Worth Living.  In W. G. K. Stritzke & A. C. Page (Eds.), Alternatives to 

suicide: Beyond risk and toward a life worth living. Elsevier. 

 

 Chapter 4 (Study 3) extends on the previous studies in this thesis by examining the utility 

of the d/s-IAT in a high risk, clinical sample in emergency care focusing on both acute and 

prospective risk assessment over a six-month period. Study 3 assesses if the d/s-IAT can 

differentiate between varying levels of acute risk (non attempters vs. one time attempters vs. 

multiple attempters). Study 3 also compares acute risk specifically amongst recent attempters who 

are either first time attempters or had one or more prior attempts. In addition, this study assesses if 

behavioral responses on the d/s-IAT are significantly associated with measures of both resilience 

and risk at time of admission, above and beyond standard explicit measures including prior suicide 

attempts and clinician and patient estimates of risk. Longitudinally, Study 3 evaluates the utility of 

the d/s-IAT in prospectively predicting factors associated with resilience and risk, above and 

beyond clinician and patient estimates of risk. The results of this longitudinal study are considered 

in the context of the broader question of whether our failure to effectively determine suicide risk is 

better addressed by a clinician controlled, or a collaborative clinician-patient, assessment procedure. 

Specifically, is the d/s-IAT providing useful information not otherwise available through clinician 

and patient reports? The study presented in Chapter 4 has been published: 
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 Harrison, D. P., Stritzke, W.G., Hudaib, A. R., & Fay, N. (2018). Suicide risk 

 assessment: Trust an implicit probe or listen to the patient? Psychological Assessment, 

 30(1), 1317-1329. doi:10.1037/pas0000577  

 

 Chapter 5 (Study 4) extends on all previous studies utilizing the d/s-IAT, by addressing the 

conceptually limited bipolar nature of the implicit measure. This is achieved by developing and 

assessing a unipolar version of the d/s-IAT, which rather than providing a relative death-life 

measure instead provides an independent measure of both an individual’s implicit association with 

death and with life. Thus, Study 4 provides further insight into what the d/s-IAT is tapping into as 

well as the dynamic balance between these associations across varying levels of risk. This final step 

in the current thesis is intended to shed light on whether, as suggested by Nock and colleagues 

(2010), the bipolar d/s-IAT is a marker of an individual’s inclination towards death or, as eluded to 

by Randall and colleagues (2013), an individual’s inclination towards life plays a pivotal role in the 

accurate assessment of the implicit suicidal mind. If the d/s-IAT is a measure of life, then perhaps, 

rather than being a marker of death, it is a marker of resilience and preventative strength and the 

potential erosion thereof. Alternatively, perhaps the d/s-IAT is a marker of the shifting balance 

between an individual’s association with life and death. Finally, by having independent implicit and 

explicit life and death-orientated measures and subsequently being able to establish the level of 

concordance, or lack thereof, between the two methods of risk assessment, we are able to examine 

how they may vary in determining risk on an individual, rather than simply on a group level as done 

previously. 	

 

 The general discussion (Chapter 6) reviews and integrates the findings across the four 

studies presented in chapters 2 through to 5 to arrive at a set of key conclusions regarding the d/s-

IAT. Specifically, in combination the findings across the four studies sequentially show a) suicide 

risk, as measured by the d/s-IAT, reflects an individual’s inherent attachment to life, rather than the 
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desire for death/suicide as originally hypothesized, and b) there is little evidence to support the 

utility of the d/s-IAT for clinical risk monitoring and management relative to explicit collaborative 

approaches. Chapter 6 also suggests the next steps for future research as a result of the current 

findings.	
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Chapter 2   Probing the Implicit Suicidal Mind: Does the Death/Suicide  

   Implicit Association Test Reveal a Desire to Die or a   

   Diminished Desire to Live? 

 

2.1  Abstract 

	 Assessment of implicit self-associations with death relative to life, measured by a 

death/suicide implicit association test (d/s-IAT), has shown promise in the prediction of suicide 

risk. The current study examined whether the d/s-IAT reflects an individual’s desire to die or a 

diminished desire to live, and whether the predictive utility of implicit cognition is mediated by life-

oriented beliefs. Four hundred eight undergraduate students (285 female; Mage = 20.36 years, SD = 

4.72) participated. Participants completed the d/s-IAT and self-report measures assessing six 

indicators of suicide risk (suicidal ideation frequency and intensity, depression, non-suicidal self-

harm thoughts frequency and intensity, and non-suicidal self-harm attempts), as well as history of 

prior suicide attempts, and survival and coping beliefs. The d/s-IAT significantly predicted five out 

of the six indicators of suicide risk above and beyond the strongest traditional indicator of risk: 

history of prior suicide attempts. However, the effect of the d/s-IAT on each of the risk indicators 

was mediated by individuals’ survival and coping beliefs. Moreover, the distribution of d/s-IAT 

scores primarily reflected variability in self-associations with life. Implicit suicide-related cognition 

appears to reflect a gradual diminishing of the desire to live, rather than a desire to die. 

Contemporary theories of suicide and risk assessment protocols need to account for the dynamic 

relationship between both risk and life-oriented resilience factors, and intervention strategies aimed 

at enhancing engagement with life should be a routine part of suicide risk management.  
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2.2  Introduction 

Worldwide suicide rates have increased by 60% in the last 45 years (World Health 

Organization, 2008). There is approximately one death by suicide every 40 seconds and for each of 

these deaths there are up to twenty times the number of suicide attempts (World Health 

Organization, 2008). Suicide is often described as the end point on a continuum; which may begin 

with different degrees and types of suicidal thinking, move to building the capacity to engage in 

lethal self-harm and suicide attempts, and end in suicide itself (Jamison, 1999; Van Orden et al., 

2010). Suicidal ideation is typically conceptualized as an individual’s desire to die. The focus of the 

current paper is whether or not suicidal ideation measured at an implicit level may be better 

conceptualised as reflecting an individual’s desire to die or diminished desire to live.  

Suicide is difficult to predict as its risk assessment predominantly relies on explicit self-

report, which elicits direct responses from individuals that are subjective, given with intention, and 

made with awareness (Nosek, 2007). Sole reliance on self-report is fraught with uncertainty as 

individuals may be unwilling to reveal their suicidal intentions in fear of unwanted clinical 

intervention. Implicit measures may therefore be useful as they elicit indirect responses from 

individuals that are not easily controlled, lack intention, and are made with little awareness (Bargh, 

1994; Nosek, Hawkins, & Frazier, 2011). For example, the widely used Implicit Association Test 

(IAT; Greenwald, McGhee, & Schwartz, 1998; Nosek et al., 2011) is a computer-based reaction 

time task that measures the strength of automatic associations held in an individual’s memory 

(Greenwald, Nosek, & Banaji, 2003). The rationale underlying the IAT is that reaction time and 

accurate responses should be facilitated when the combined concepts being assessed are strongly 

associated in memory, and reaction time and accuracy is inhibited when the concepts being assessed 

are weakly associated in memory. As reaction times are largely beyond conscious control, the IAT 

circumvents any deliberate intentions by individuals to conceal information they may not want 

exposed. 
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Nock and colleagues (2010) used a death/suicide Implicit Association Test (d/s-IAT) to 

assess individuals’ automatic, cognitive self-associations with death relative to life. The d/s-IAT 

significantly predicted suicide risk (i.e., suicide attempts at six month follow-up) in a clinical 

sample, and did so above and beyond well-established risk factors for future suicide such as prior 

suicide attempts. Moreover, d/s-IAT scores were a stronger indicator of future suicide risk than 

either patients’ or clinicians’ predictions. These findings suggest that the d/s-IAT is a valuable 

clinical tool in suicide risk assessment (see also Randall, Rowe, Dong, Nock, & Colman, 2013). 

From a prevention perspective, however, it would be equally important to examine if assessment of 

implicit thoughts is useful in predicting heightened risk for suicide in non-clinical populations. The 

first aim of the current study was to test in non-patients if behavioural responses on a d/s-IAT 

would be associated with several well-established indicators of suicide risk. We also examined if, 

like in the clinical sample studied by Nock and colleagues (2010), the predictive validity of the d/s-

IAT would exceed that of the strongest traditional indictor of risk: a history of prior suicide attempts 

(Van Orden et al., 2010).  

Although there is promising evidence that a d/s-IAT has good predictive utility in assessing 

suicide risk, it remains unclear what the d/s-IAT actually measures. In a recent study (Randall et al., 

2013), only a version of the IAT measuring associations with both death and life, but not a version 

measuring associations only with death, was predictive of future self-harm. The authors concluded 

that assessment of implicit (and perhaps explicit) associations about life may be important in suicide 

risk assessments. As the bipolar measure assesses individuals’ self-associations with death relative 

to self-associations with life, where in the version developed by Nock and colleagues (2010) scores 

above zero indicate a self-association with death and scores below zero indicate a self-association 

with life, it is unclear whether the measure better reflects an individual’s desire to die or diminished 

desire to live.  

Engagement with and zest for life, purpose and meaning in life, and a positive outlook for 

the future have long been known to be diminished in suicidal compared to non-suicidal individuals 
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(Linehan, Goodstein, Nielsen, & Chiles, 1983). These life-orientated beliefs and expectations are 

thought to be adaptive, life-maintaining characteristics that mitigate the risk of death by suicide. 

More recently, according to the Interpersonal Theory of suicide (Joiner, 2007), serious self-harm is 

not likely to occur unless an individual first has successfully “beaten down the instinct to live” 

(p.24). That is, the desire for death arises if those interpersonal needs that motivate life-sustaining 

desire have been thwarted. Joiner (2005) argued that this thwarted desire to live could be 

understood in terms of feeling a burden on and disconnected from others. The process by which the 

strong instinct for life-sustaining self-preservation is overcome requires that individuals acquire the 

capacity to engage in lethal self-harm. As individuals habituate to the fear of self-harm and death, 

the desire to remain engaged with life diminishes (Van Orden et al., 2010). To the extent that this 

habituation is present, we would expect that initially strong, instinctual, automatic associations of 

self with life may weaken, but not necessarily to a degree where now automatic associations of self 

with death are triggered more rapidly than those associated with life. Alternatively, it may be that 

suicide-related implicit cognitions reflect primarily a cognitive sensitization where, with repeated 

activation, death-related thoughts and self-harm behaviour become favoured over life-related 

cognitions.  

The second aim of the current study was twofold. First, we examined whether the 

distribution of d/s-IAT scores would be best characterised as variability in primarily the strength of 

life associations with self, or as a shift where individuals are distinguished by whether or not 

associations of death with self are triggered more rapidly than associations of life with self. To the 

extent that d/s-IAT scores primarily reflect stronger associations of self with life, such life-

orientated cognitive biases could act as resilience or buffering factors in suicide risk (Johnson, 

Wood, Gooding, Taylor, & Tarrier, 2011). Second, based on the theoretical premise that humans are 

evolutionarily wired to hold stable, automatic, implicit memory associations favouring self-

preservation and life (cf., Joiner, 2007; Linehan et al., 1983), we tested if associations between the 



		 46	

behavioural responses on the d/s-IAT and indicators of suicide risk would be mediated by 

individual differences in survival and coping beliefs.   

To achieve these aims, we administered the d/s-IAT in a large non-clinical sample to 

determine if the majority of participants have a self-association with life and if the d/s-IAT 

significantly predicts suicide risk above and beyond a history of past suicide attempts which is one 

of the strongest known risk factors (e.g., Joiner et al., 2005). Suicide risk was measured using six 

indicators of suicide risk: suicidal ideation frequency and intensity (Joiner, 2007), depression 

(Harris & Barraclough, 1997), and non-suicidal self-harm thoughts (frequency and intensity) and 

behaviour (Hamza, Stewart, & Willoughby, 2012; Joiner, Ribeiro, & Silva, 2012; Nock, Joiner, 

Gordon, Lloyd-Richardson, & Prinstein, 2006). We also tested whether the relationship between 

individuals’ implicit self-associations with death/life and suicide risk is mediated by their desire to 

live, as measured by the Survival and Coping Beliefs Subscale (SCB-S) from the Reasons for 

Living Inventory (Linehan et al., 1983). This subscale measures the value individuals place on life, 

their positive expectations of the future, and their ability to cope with whatever life has to offer. 

Consistent with the interpersonal theory of suicide where the first step to death by suicide is 

to grapple with the strong, instinctual need for self-preservation (Joiner, 2007), we hypothesised 

that the majority of the non-clinical sample would have an implicit self-association with life rather 

than death. Based on the findings of Nock and colleagues (2010), we further hypothesised that the 

d/s-IAT would significantly predict suicide risk above and beyond past suicide attempts. If indirect 

behavioural responses on the d/s-IAT tap into life-oriented cognitive biases, we also would predict a 

strong positive association between performance on the d/s-IAT and self-reported survival and 

coping beliefs, which in turn may mediate any association between the indirect responses as 

measured by the d/s-IAT and indicators of suicide risk.  
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2.3  Method 

Participants 

 Four hundred eight undergraduate students (285 female; Mage = 20.36 years, SD = 4.72) 

from the University of Western Australia participated in this study as part of a course requirement. 

Of these participants, 73.5% were Caucasian, 12.5% East Asian, 6.1% Southeast Asian, 1.0% 

Aboriginal/Torres Strait Islander, 0.2% Black/African American and the remaining 6.6% were 

classified as other. Within this sample, 205 participants had a history of suicidal ideation in the past 

year, and 51 participants had a history of one or more suicide attempts in their lifetime. The 

university’s institutional review board approved all procedures and written informed consent, 

allowing data to be used for research purposes, was obtained from all participants. The sample size 

provided adequate statistical power to detect the small-to-medium effect sizes expected (Types I 

and II error limits defined by α = .05, 1- β = .82 and 1.0, for small and medium effects, 

respectively).  

Procedure and Measures 

 All measures were administered in groups of approximately 18 participants in a laboratory 

setting. Participants completed the study online using individual computers. Participants were first 

presented with relevant study information and then provided demographic details of their age, sex, 

and race. Participants then completed the d/s-IAT and filled out questionnaires assessing their 

history of suicidal ideation frequency and intensity, depression, non-suicidal self-harm thoughts 

frequency and intensity, non-suicidal self-harm attempts, suicide attempts, and survival and coping 

beliefs. The order of the ds/-IAT and questionnaires was counterbalanced and completion of both 

took approximately 20 minutes. After each data collection session, participants were debriefed and 

provided with contact information for mental health and emergency services in the event they 

experienced any psychological distress or suicide-related thoughts following completion of the 

tasks.  
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Death/suicide implicit association test (d/s-IAT; Nock et al., 2010). The d/s-IAT is a 

computer-based categorisation task that assesses individuals’ automatic mental associations they 

hold about death/suicide and life. The task measures how long it takes an individual to categorize 

words associated with each of the following four categories: ‘Death/suicide’ (i.e., die, dead, 

deceased, lifeless, and suicide); ‘Life’ (i.e., alive, survive, live, thrive, and breathing); ‘Me’ (I, 

myself, my, mine, and self), and ‘Not me’ (i.e., they, them, their, theirs, and other). The 

categorization task is completed under two conditions. In the first condition, words representing 

‘death/ suicide’ and ‘me’ are categorised using the same response key, and words representing ‘life’ 

and ‘not me’ are categorised using an alternative response key. In the second condition, words 

representing ‘death/ suicide’ and ‘not me’ are categorised using the same response key, and ‘life’ 

and ‘me’ are categorised using an alternative response key. Responses are speeded when the 

combined categories are strongly associated in memory (Nock et al., 2010). 

Reaction times to classify words in the ‘death or me’ and ‘life or me’ categories were 

recorded in milliseconds and analysed using the standard IAT algorithm (Greenwald, Nosek, & 

Banaji, 2003) to calculate a net difference ‘d/s-IAT’ score. The algorithm involves calculating the 

difference in average response latency between the two sorting conditions (when ‘Life’ and ‘Me’ 

are paired together subtracted from when ‘Death/suicide’ and ‘Me’ are paired together) and 

dividing by the standard deviation of all latencies for both sorting tasks. Negative scores indicate 

individuals responded faster when ‘Death/suicide’ and ‘Me’ are paired together and have a stronger 

association of self with ‘Death/suicide’ relative to ‘Life’. Positive scores indicate individuals 

responded faster when ‘Life’ and ‘Me’ are paired together and have a stronger association of self 

with ‘Life’ relative to ‘Death/suicide’. IATs have been found to have good reliability (Cunningham, 

Preacher, & Banaji, 2001) and construct validity (Lane, Banaji, Nosek, & Greenwald, 2007). 

Suicide risk measures. Suicide risk was assessed with six indicators of suicide risk. 

 Suicidal ideation frequency and intensity. Two questions adapted from the Self-Injurious 

Thoughts and Behaviour Interview (SITBI; Nock, Holmberg, Photos, & Michel, 2007) were used to 
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assess suicidal ideation frequency in the past year (“How many times have you thought about 

suicide?”) and suicidal ideation intensity in the past year (“On average, how intense were your 

thoughts about suicide?”).1 Suicidal ideation frequency response options included (0) = Never, (1) 

= Once or twice a year, (2) = Once or twice a month, (3) = Once or twice a week, (4) = Three or 

four times a week, (5) = Almost every day, and suicidal ideation intensity response options included 

(0) = Just a fleeting thought, (1) = More than a fleeting thought, but pretty mild, (2) = Somewhat 

intense, (3) = Very intense, (4) = Extremely intense. The SITBI is suitable for both clinical and non-

clinical samples and has excellent interrater reliability (average κ = .99), adequate test-retest 

reliability (average κ = .70), and construct validity through correspondence with other measures of 

suicidal ideation, suicide attempts, and self-injury (Nock et al., 2007).   

 Depression. Depression was assessed using the 7-item depression subscale of the 

Depression Anxiety Stress Scales-21 (DASS-21; Lovibond & Lovibond, 1995). The DASS-21 is a 

21-item self-report measure that requires participants to rate the frequency and severity of 

experiencing negative emotions over the previous week. Participants rate on a 4-point scale how 

much each statement applies to them (response options ranged from (0) = did not apply to me to (3) 

= applied to me very much, or most of the time). The depression subscale of the DASS-21 has good 

construct validity through correspondence with other measures of depression (Anthony et al., 1998) 

and good internal consistency in clinical (Anthony, Bieling, Cox, Enns, & Swinson, 1998: 

Cronbach’s alpha was α = .94) and non-clinical samples (Henry & Crawford, 2005: α = .88; 

Norton, 2007: α = .83). The internal consistency for the present sample’s scores was high (α = .91). 

 Non-suicidal self-harm thoughts and behaviour. Three questions adapted from the SITBI 

(see Footnote 1) were used to assess history of self-harm thoughts and behaviour without the intent 

to die: self-harm thoughts frequency in the past year (“How many times have you thought about 

purposely hurting yourself without wanting to die?”); self-harm thoughts intensity in the past year 

(“On average, how intense were your thoughts of hurting yourself without wanting to die?”) and 

self-harm attempts (“How many times in your lifetime have you purposely attempted to hurt 



		 50	

yourself without wanting to die?”). Self-harm thoughts frequency responses included (0) = Never, 

(1) = Once or twice a year, (2) = Once or twice a month, (3) = Once or twice a week, (4) = Three 

or four times a week, (5) = Almost every day; self-harm thoughts intensity responses included (0) = 

Just a fleeting thought, (1) = More than a fleeting thought, but pretty mild, (2) = Somewhat intense, 

(3) = Very intense, (4) = Extremely intense, and self-harm attempts responses included (0) = Never; 

(1) = Once; (2) = Twice; (3) = Three or four times; (4) = Five or more times. 

Suicide attempts. One question adapted from the SITBI (see Footnote 1) was used to assess 

history of suicide attempts: “How many times in your lifetime have you made an actual attempt to 

kill yourself in which you had at least some intent to die?” Suicide attempts was measured on a 5-

point scale, with the following response options (0) = Never; (1) = Once; (2) = Twice; (3) = Three 

or four times; (4) = Five or more times. The suicide attempts question was treated as a continuous 

variable.  

Survival and coping beliefs. The Survival and Coping Beliefs Subscale (SCB-S) of the 

Reasons For Living Inventory (Linehan et al., 1983) is a 23-item self-report measure that requires 

participants to rate the importance they place on survival and coping beliefs in the context of 

suicide. The SCB-S includes statements such as “I have a desire to live” and “I care about myself 

enough to live”. This subscale differs from the remaining items on the larger Reasons for Living 

Inventory, which assess individual views on responsibility to family, child related concerns, fear of 

suicide, fear of social disapproval, and moral objections; all in the context of suicide. For each 

statement, participants rate on a 6-point scale how important it is for them (response options ranged 

from (1) = not at all important to (6) = extremely important). The SCB-S has adequate construct 

validity (Cole, 1989) and high internal consistency (Gutierrez, Osman, Kopper, Barrios, & Bagge, 

2000: α = .91). The internal consistency for the present sample’s scores was also high (α = .95). 

Overview of Analyses 

The distribution of d/s-IAT scores for the entire sample were examined and then d/s-IAT 

scores were compared, using a t test for independent samples and chi-square tests, between 
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participants who did not have a history of suicide attempts and those who did have a history of 

suicide attempts. We then assessed whether the d/s-IAT added incrementally to the prediction of 

suicide risk indicators. Using hierarchical multiple regression, we entered a strong correlate of 

suicide risk (prior suicide attempts) in the first step (Cohen, 1986; Nock et al., 2010), and the d/s-

IAT was entered into the second step. The SCB-S was entered in the third step to assess the relative 

predictive utility of this life-focused measure in risk assessment, and the effect of its inclusion in the 

model on the predictive utility of the d/s-IAT. Mediation analyses were conducted following first 

the traditional causal steps approach (Baron & Kenny, 1986). This approach requires that a 

significant relationship between the independent variable (d/s-IAT) and the dependent variable 

(suicide risk) be reduced in strength when the mediator (survival and coping beliefs) is included in 

the model. We then used the Sobel test (Sobel, 1982) and bootstrapping procedures (Preacher & 

Hayes, 2008) to test if the indirect effect is statistically significant in the direction predicted by the 

mediation hypothesis. 

2.4  Results 

Distribution of d/s-IAT Difference Scores 

 In the current study, a positive d/s-IAT score indicates a self-association with life and a 

negative score indicates a self-association with death.2 Mean d/s-IAT score was 0.47 (SD = 0.32). 

Examination of the entire d/s-IAT scores distribution revealed 91.2 % of participants had a stronger 

self-association with life relative to death. We then compared the d/s-IAT scores of individuals who 

had never made a suicide attempt (n = 357) with those who had made at least one suicide attempt (n 

= 51) in their lifetime. The majority of both non-attempters and attempters had a stronger self-

association with life relative to death, 91.3% and 88.2%, respectively (see Figure 1). The difference 

between these two percentages was not significant, χ2(1, N = 408) = .63, p ˃ .05, but mean d/s-IAT 

scores were significantly lower for attempters (M = 0.38; SD = 0.30) than for non-attempters (M = 

0.48; SD = 0.32), t(406) = 2.16, p < .05 ; d = 0.32. Within the attempters group, one-time attempters 

and multiple attempters showed no significant difference between their d/s-IAT scores, and both 



		 52	

groups had the same percentage (88.2%) of participants with a self-association with life relative to 

death. 

Prior Suicide Attempts, d/s-IAT Scores, and Survival and Coping Beliefs as Predictors of 

Suicide Risk 

 Prior to the main analyses, inspection of the normal probability plot of standardized 

residuals and the scatterplot of standardized residuals against standardized predicted values 

indicated that the assumptions of normality, linearity, and homoscedasticity of residuals were met. 

Although, Mahalanobis distance exceeded the critical χ2 for df = 3 (at α = .001) of 16.27 for ten 

cases these were not removed as each case had a Cook’s distance value less than 1 (Cook & 

Weisberg, 1982). Relatively high tolerances (> 0.2) for all three predictors in the final regression 

model indicated multicollinearity would not interfere with interpretation of the results (Menard, 

1995). 

Hierarchical multiple regression analyses (MRA) were conducted to assess if d/s-IAT scores 

would predict six indicators of suicide risk (i.e., suicidal ideation frequency, suicidal ideation 

intensity, depression, self-harm thoughts frequency, self-harm thoughts intensity, and self-harm 

attempts) above and beyond a well-established risk factor (i.e., prior suicide attempts).3 The 

analyses also tested if the effect of the d/s-IAT on suicide risk was mediated by individual 

differences in the strength of survival and coping beliefs. In each of the models tested, prior suicide 

attempts were entered at Step 1, followed by d/s-IAT scores at Step 2, and survival and coping 

beliefs at Step 3.  

 Unstandardised (B) and standardised (β) regression coefficients for each predictor at each 

step of the six hierarchical MRAs are reported in Table 1 and Table 2. 

Suicidal ideation frequency. At Step 1 of the hierarchical MRA, prior suicide attempts 

accounted for a significant 10.6% of the variance in suicidal ideation frequency, F(1, 406) = 48.30, 

p < .001. The addition of d/s-IAT to the model at Step 2 accounted for an additional 1.3% of the 

variance in suicidal ideation frequency, ΔF(1, 405) = 6.06, p < .05. The association between prior 
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attempts and frequency of suicidal ideation was strong and positive, whereas the association was 

moderate and negative for the d/s-IAT. That is, the greater the implicit association of self with life, 

the lower the frequency of suicidal ideation. At Step 3, SCB-S was added to the model accounting 

for an additional 24.9% of the variance in suicidal ideation frequency, ΔF(1, 404) = 159.38, p < 

.001. Following the addition of SCB-S, the direct effect of the d/s-IAT on suicidal ideation 

frequency was no longer significant. Examination of standardized betas shows that the negative 

association between SCB-S and suicidal ideation frequency was more than four times stronger than 

the positive association between prior attempts and suicidal ideation frequency. In combination, the 

three predictors explained 36.9% of the variance in suicidal ideation frequency, F(3, 404) = 78.62, p 

< .001. 

 Suicidal ideation intensity. At Step 1, prior suicide attempts accounted for a significant 

14.3% of the variance in suicidal ideation intensity, F(1, 203) = 33.89, p < .001. Adding d/s-IAT at 

Step 2 accounted for an additional 1.9% of the variance in suicidal ideation intensity, ΔF(1, 202) = 

4.63, p < .05. As with ideation frequency, the association between d/s-IAT and ideation intensity 

was negative and less strong than the positive association between prior attempts and ideation 

intensity. At Step 3, SCB-S accounted for an additional 14.1% of the variance in suicidal ideation 

intensity, ΔF(1, 201) = 40.52, p < .001. Following the addition of SCB-S, the direct effect of the 

d/s-IAT on suicidal ideation intensity was no longer significant. Again, compared to prior suicide 

attempts, SCB-S was a stronger predictor of suicide risk. In combination, the three predictors 

explained 30.3% of the variance in suicidal ideation intensity, F(3, 201) = 29.10, p < .001. 

Depression. At Step 1, prior suicide attempts accounted for a significant 8.1% of the 

variance in depression, F(1, 406) = 35.78, p < .001. Adding d/s-IAT at Step 2 accounted for an 

additional 3.3% of the variance in depression, ΔF(1, 405) = 15.24, p < .001. As with the suicidal 

ideation indicators, the negative association between d/s-IAT and depression scores was weaker 

than the positive association between prior attempts and depression. At Step 3, SCB-S accounted 

for an additional 26.0% of the variance in depression, ΔF(1, 404) = 167.50, p < .001. Following the 
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addition of SCB-S, the direct effect of d/s-IAT on depression was no longer significant, and the 

strength of the negative association between SCB-S and depression was six times greater than the 

positive association between prior attempts and depression. In combination, the three predictors 

explained 37.4% of the variance in depression, F(3, 404) = 80.42, p < .001. 

Self-harm thoughts frequency. At Step 1, prior suicide attempts accounted for a significant 

19.3% of the variance in self-harm thoughts frequency, F(1, 406) = 97.38, p < .001. Adding d/s-IAT 

at Step 2 accounted for a non-significant 0.5% of the variance in self-harm thoughts frequency, 

ΔF(1, 405) = 2.59, p = .11. At Step 3, SCB-S accounted for an additional 7.7% of the variance in 

self-harm thoughts frequency, ΔF(1, 404) = 42.80, p < .001. Following the addition of SCB-S, the 

direct effect of d/s-IAT on self-harm thoughts frequency remained non-significant. The association 

between SCB-S and frequency of self-harm thoughts was negative, and of similar strength as the 

positive association between prior attempts and self-harm thoughts frequency. In combination, the 

three predictors explained 27.5% of the variance in self-harm thoughts frequency, F(3, 404) = 

51.17, p < .001. 

 Self-harm thoughts intensity. At Step 1, prior suicide attempts accounted for a significant 

16.1% of the variance in self-harm thoughts intensity, F(1, 150) = 28.68, p < .001. Adding d/s-IAT 

at Step 2 accounted for an additional 3.1% of the variance in self-harm thoughts intensity, ΔF(1, 

149) = 5.72, p < .05. Once again, the negative association between d/s-IAT and the risk indicator 

was weaker than the positive association between prior attempts and frequency of self-harm 

thoughts. At Step 3, SCB-S accounted for an additional 7.8% of the variance in self-harm thoughts 

intensity, ΔF(1, 148) = 15.70, p < .001. Following the addition of SCB-S, the direct effect of the 

d/s-IAT on self-harm thoughts intensity was no longer significant. The association between SCB-S 

and intensity of self-harm thoughts was of similar strength than that of prior attempts and the risk 

indicator, but in the opposite direction. In combination, the three predictors explained 26.9% of the 

variance in self-harm thoughts intensity, F(3, 148) = 18.16, p < .001. 
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Self-harm attempts. At Step 1, prior suicide attempts accounted for a significant 13.6% of 

the variance in self-harm attempts, F(1, 406) = 64.15, p < .001. Adding d/s-IAT at Step 2 accounted 

for an additional 1.5% of the variance in self-harm attempts, ΔF(1, 405) = 7.29, p < .01. However, 

prior attempts were a stronger predictor than d/s-IAT by a magnitude of three. At Step 3, SCB-S 

accounted for an additional 6.8% of the variance in self-harm attempts, ΔF(1, 404) = 35.49, p < 

.001. Following the addition of SCB-S, the direct effect of the d/s-IAT on self-harm attempts was 

no longer significant. The association between SCB-S and self-harm attempts was of similar 

strength as that between prior suicide attempts and self-harm attempts, but in the opposite direction. 

In combination, the three predictors explained 22.0% of the variance in self-harm attempts, F(3, 

404) = 38.03, p < .001. 

Is the Association Between d/s-IAT and Suicide Risk Mediated by Survival and Coping 

Beliefs? 

 According to the traditional causal steps approach (Baron & Kenny, 1986), evidence for 

mediating variable effects requires that a significant relationship between the independent variable 

(d/s-IAT) and the dependent variable (suicide risk) is reduced in strength when the mediator is 

included in the model. As shown in Figures 2 and 3, SCB-S mediated the relationship between d/s-

IAT and five of the six risk indicators. The exception was self-harm thoughts frequency where the 

criterion of an initial significant direct effect of d/s-IAT on the dependent variable was not met.  

However, modern approaches to testing mediation effects focus on the quantification of the 

indirect effect of d/s-IAT on the six suicide risk variables through SCB-S, regardless of whether the 

direct effect of d/s-IAT is significant (Hayes, 2009). Results of the Sobel test (Sobel, 1982) 

indicated SCB-S was a strong mediator of the effect of d/s-IAT on each of the six suicide risk 

variables: suicidal ideation frequency, Z = -4.45, p < .01; suicidal ideation intensity, Z = -3.95, p < 

.01; depression, Z = -4.45, p < .01; self-harm thoughts frequency, Z = -4.41, p < .01, self-harm 

thoughts intensity, Z = -3.16, p < .01 and self-harm attempts, Z = -4.03, p < .01. Bias corrected (BC) 

95% CI bootstrapping procedures (Preacher & Hayes, 2008) based on 5000 samples supported the 
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Sobel test findings for all six mediation models: suicidal ideation frequency, 95% CI [-.72, -.24]; 

suicidal ideation intensity, 95% CI [-.71, -.24]; depression, 95% CI [-6.90, -2.12]; self-harm 

thoughts frequency, 95% CI [-.47, -.14]; self-harm thoughts intensity, 95% CI [-.96, -.20] and self-

harm attempts, 95% CI [-.59, -.17]. 

2.5  Discussion 

People who consider taking their own life often do not disclose their intentions to others 

even if prompted. This presents a quandary for the assessment of suicide risk. Previous findings 

suggested that measures of implicit cognition such as the death/suicide-IAT can improve the 

prediction of the odds of making a suicide attempt within three to six months following psychiatric 

emergency care, sometimes exceeding the predictive strength of other known risk factors such as 

suicide-attempt history (Nock et al., 2010; Randall et al., 2013). Consistent with the evidence from 

emergency care patients, we found in a non-clinical sample of young adults that behavioural 

responses on the d/s-IAT were associated with five of six indicators of suicide risk above and 

beyond the predictive ability of history of prior suicide attempts alone. The negative association 

between the d/s-IAT and the suicide risk indicators suggests that individuals’ with stronger implicit 

self-associations with life relative to death tend to have lower levels of suicidal ideation frequency, 

suicidal ideation intensity, depression, self-harm thoughts intensity, and self-harm attempts. Despite 

the significant association of the d/s-IAT with suicide risk, the predictive ability of this implicit 

measure was weaker than that of past suicide attempts, which is consistent with results reported by 

Randall and colleagues (2013), but is unlike the pattern reported by Nock and colleagues (2010). In 

the latter study, the predictive ability of the d/s-IAT was stronger than that of past suicide attempts. 

One possible explanation for this discrepancy lies in the distribution of d/s-IAT scores. As 

hypothesized, only a small minority (8.8%) of our non-clinical sample had implicit self-associations 

with death relative to life. This percentage was much the same when separating individuals with no 

history of suicide attempts (8.7%) and participants with a history of suicide attempts (11.8%). In 

contrast, among the psychiatric emergency patients studied by Nock and colleagues (2010), who 
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specifically had been selected for the analyses to represent high-risk patients who all had a history 

of prior suicide attempt/s, nearly one in four had an implicit self-association with death relative to 

life. The authors speculated that an implicit association with death/suicide may represent one of the 

final steps in the pathway to suicide that is activated when a person is in the process of responding 

to extreme distress. This might explain why a larger proportion in their sample of acute emergency 

department patients, compared to the current non-clinical sample of individuals not experiencing 

extreme distress, showed a stronger association of future suicide risk with the responses on the d/s-

IAT than with self-reported history of prior suicide attempts. 

However, it must be noted that Nock and colleagues (2010) reported that even in their 

highest-risk patients with a lifetime history of suicide attempts a large majority (75.8%) had 

stronger implicit associations of self with life than with death. This is more consistent with the 

evolutionary argument underpinning the interpersonal theory of suicide (Joiner, 2007; Van Orden et 

al., 2010), whereby a strong, automatic inclination toward self-preservation and survival must first 

be weakened by experiences that build the capacity to engage in lethal self-harm. From this 

perspective, and consistent with the distribution of d/s-IAT scores in both clinical and non-clinical 

samples, the implicit suicidal mind may be better characterized as reflecting an individual’s 

diminished desire to live rather than an increased desire to die. Consistent with the 

conceptualization of the implicit suicidal mind as reflecting primarily variability in life-oriented 

cognitive biases, our hypothesis that indirect behavioural responses on the d/s-IAT would be 

positively associated with survival and coping beliefs was supported. Moreover, the significant 

effects of the d/s-IAT on each of the multiple risk indicators assessed in the present study were 

mediated by these life-oriented beliefs. This provides further evidence that variability in 

individuals’ implicit self-associations with life is strongly associated with self-reported engagement 

with and zest for life, purpose and meaning in life, and a positive outlook for the future. In light of 

the d/s-IAT adding incrementally to the prediction of suicide risk above and beyond prior history of 

suicide attempts, it is possible the d/s-IAT and the suicide attempt variable, which requires at least 
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some intent to die, are assessing different processes associated with suicide risk. The d/s-IAT, rather 

than simply revealing a ‘hidden’ intent to die, which may or may not be evident from self-report of 

attempts with intent to die, appears to measure processes associated with the intent to live. If life-

orientated implicit cognitions and explicit beliefs remain intact, they provide a buffer against 

suicide risk. 

The mediating role of life-oriented beliefs in mitigating suicide risk is also supported by 

evidence from studies investigating the role of purpose or meaning in life. For example, lack of 

purpose in life mediated the relationship between psychological distress (depression and self-

derogation) and suicidal ideation in young men (Harlow, Newcomb, & Bentler, 1986). More 

recently, a decrease in meaning in life was found to mediate the relationship between one of the 

core risk factors in the interpersonal theory of suicide (perceived burdensomeness) and the 

prospective prediction of suicidal ideation (Van Orden, Bamonti, King, & Duberstein, 2012). 

Conversely, an increase in meaning in life partially mediated the effect of protective personality 

factors on resiliency to suicide (Kleiman, Adams, Kashdan, & Riskind, 2013). Specifically, the two 

psychological strengths of gratitude and grit, which involve acknowledgement of the benefits and 

gifts received from others, and the pursuit of long-term interests and passions together with 

perseverance in the face of obstacles and setbacks, predicted prospectively resilience to suicidal 

ideation indirectly through increased meaning in life. Thus, life-oriented beliefs and personality 

factors that enhance those beliefs appear to strengthen resilience to suicide thoughts, plans, and 

behaviours.  

The present findings showed that protective life-oriented beliefs were more strongly 

associated with suicidal ideation and depression than was the risk factor of prior suicide attempts. 

Life-oriented beliefs were also negatively associated with non-suicidal self-harm thoughts and 

attempts, and this association was of similar strength as the positive association between prior 

suicide attempts and self-harm thoughts and behaviour. Together with the growing evidence of the 

mediating role of engagement with and purpose in life in predicting suicide risk, the theoretical 
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implications of the current results are that contemporary theories of suicide need to consider not 

only risk factors of suicide, but also specify the relationships between those risk factors and the life-

oriented factors that might confer resilience to suicide. For example, the interpersonal theory of 

suicide (Joiner, 2007; Van Orden et al., 2010) posits that in order to overcome one’s fundamental 

desire for self-preservation, individuals must beat down their instinct to live through acquiring the 

capacity to engage in lethal self-harm. That is, strong life-oriented beliefs are hard to overcome and 

hence can act as a barrier to active attempts to habituate to the fear of self-harm. Even when 

capacity to lethal self-harm has been acquired, which then is viewed as stable and not modifiable 

(Joiner, 2007), what stands between its application and death by suicide is an unfaltering 

engagement with life. Thus, the clinical implications of the present findings are that suicide risk 

management strategies aimed at safety planning and risk reduction should routinely be 

complemented by assessment of life-oriented beliefs and attitudes, and treatment strategies that 

enhance reasons for living and engagement with life (Fowler, 2012; Malone et al., 2000). 

Interventions targeting those variables that can increase perceptions that life is meaningful and 

worth living may bolster resilience against death by suicide (Heisel, 2006; Kleiman et al., 2013), 

and that would be especially important for those who already have acquired the capacity to do so. 

The results of the current study should be interpreted in the context of several limitations. 

One limitation of the present research is that several of our suicide risk measures were single item 

scales for which certain psychometric properties cannot be estimated. Second,	while it is important 

to study the relationship between death-orientated measures (e.g., suicidal ideation) and risk in non-

clinical settings, the significant relationship between risk and life-orientated beliefs found here may 

not generalize to patients seeking treatment for psychiatric distress or who are in emergency care 

for acute suicidality. It should be noted however that university students may be a particularly 

useful group from which to study suicide as they consistently experience higher rates of suicide 

ideation and behaviours (Eskin et al., 2016; Rickwood et al., 2016). Third, our cross-sectional 

design, and temporal differences between the key constructs, does not permit causal inferences 



		 60	

regarding the role of life-oriented beliefs on suicide risk. Forth, while we assessed history of prior 

suicide attempts, which arguably is the most direct method of acquiring the capacity to engage in 

lethal self-harm (Joiner, 2007), we did not measure the broader construct of acquired capacity 

directly. Hence, our discussion of the dynamic relationship between acquired capacity and the 

protective factor of life-oriented beliefs is speculative. Future studies could examine the validity of 

a multiple mediator model where the separate, specific indirect effects of risk factors on suicidal 

ideation and behaviour through both acquired capacity and zest for life can be estimated, and their 

relative influence can be tested (Hayes, 2009; Preacher & Hayes, 2008). 

In conclusion, we have found strong evidence across multiple indicators of suicide risk that 

the effect of implicit cognition related to self-associations with death/suicide relative to life on 

suicide risk was mediated by life-oriented survival and coping beliefs. Consistent with a core 

assumption of the interpersonal theory of suicide that humans are biologically prepared to fear 

suicide and first need to acquire the capacity for lethal self-harm by overcoming the instinct to 

survive and live (Van Orden et al., 2010), our findings suggest that implicit suicide-related 

cognition may reflect a gradual diminishing of the desire to live, rather than provide an indirect 

glimpse of a desire to die. As in the current study the SCB-S was a much more robust predictor of 

suicide risk than the d/s-IAT, it is unclear what the utility of the d/s-IAT is in routine suicide risk 

assessment in clinical settings or preventive programs compared to technically less complex life-

focused self-report measures. What is clear, however, is the need for contemporary theories of 

suicide to better account for the dynamic balance between both risk and resilience factors, and for 

interventions to incorporate strategies that bolster zest for and engagement with life. Suicide is as 

much about life as it is about death; perhaps even more so.     

  The remaining studies in this thesis will further develop and test the conceptual model 

underlying the implicit suicidal mind as measured by the d/s-IAT, and then examine the clinical and 

prospective utility of the d/s-IAT vis-a-vis self-report measures of resilience and risk. The results in 

Study 1 are consistent with the conceptual idea that implicit risk, as measured by the d/s-IAT, may 
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reflect the dynamic relationship between individuals’ acquired capability for suicide and their life-

orientated beliefs. However, a limitation in this study was that acquired capability was not directly 

assessed. Therefore, the next step in Study 2 was to test a multiple mediator model of the potentially 

competing mediating influences of acquired capability and zest for life on the association between 

d/s-IAT scores and various indicators of suicide risk. In addition, based on the evidence from Study 

1 that implicit cognition appears to reflect primarily variability in life-orientated biases. Study 2 

conducted a systematic review of all extant d/s-IAT studies to evaluate if the implicit measure 

consistently reflects primarily variability in life associations across diverse samples and should 

consequently be interpreted as such.  
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2.7  Footnotes 

 1In the present study we administered the adapted SITBI items in a questionnaire format 

rather than the original interview format. This is similar to a recent paper by Latimer, Meade, and 

Tennant (2013) where the mode of administration of SITBI items was changed to a pencil and 

paper, self-report format. The authors conducted a psychometric evaluation of six scales measuring 

self-harm behaviours including an 11-item scale selected from the SITBI. These authors found the 

self-report version of the SITBI items to have good psychometric properties. This suggests that 

SITBI items are suitable for administration in self-report format. 

2IAT scores may be interpreted differently between studies as a consequence of how they 

were calculated. In Nock et al.’s (2010) study a positive score indicated a self-association with 

death and a negative score indicated a self-association with life. Because it is more intuitive to 

associate life with ‘positive’ and death with ‘negative’, in the current study a positive score 

indicates a self-association with life and a negative score indicates a self-association with death. 

 3As the response format for the 'suicide attempts' variable was truncated at the higher ranges 

of event frequency, we also performed non-parametric bootstrapping analyses (Efron & Tibshirani, 

1993) to ensure the results were reliable. Bias corrected (BC) 95% CI bootstrapping hierarchical 

regressions based on 5000 samples replicated and supported our findings for each of the six suicide 

risk indicators. 
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2.8  Tables 

Table 1 

Unstandardised (B) and Standardised (β) Regression Coefficients for Suicidal Ideation Frequency, 

Suicidal Ideation Intensity and Depression for Each Step of the Hierarchical MRAs 

     Suicidal  Suicidal  Depression 
     Ideation  Ideation    
     Frequency  Intensity    
Step 1    ΔR2     .11***      .14***        .08*** 

 
Suicide  Attempts B  0.60***     0.44***      4.91***              
   β    .33***       .38***        .29** 
 
Step 2   ΔR2     .01*     .02*           .03***  
Suicide  Attempts      B  0.58***   0.44***      4.75*** 

  β    .32***     .38***        .28*** 
 
d/s-IAT  B            -0.39*             -0.40*     -5.92***            
   β  -.12*    -.14*       -.18*** 
 
Step 3   ΔR2   .25***      .14***         .26***  
Suicide  Attempts B             0.26**              0.28***       1.59* 
   β   .14**     .24***         .09* 
 
d/s-IAT  B           -0.00             -0.03      -2.15  
   β             -.00    -.01        -.07  
 
SCB-S   B           -0.67***            -0.41***      -6.44*** 
   β  -.54***   -.42***        -.56*** 

 
Total R2      .37***     .30***         .37*** 

 

Note. Suicide attempts were measured with an item from the SITBI with 5 Likert-type response 

options and were treated as a continuous variable; SCB-S = Survival and Coping Beliefs Subscale. 

 

 

 

 

 

 

*p	<	.05,	**p	<	.01,	***p	<	.001	
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Table 2 

Unstandardised (B) and Standardised (β) Regression Coefficients for Self-harm Thoughts 

Frequency, Self-harm Thoughts Intensity and Self-harm Attempts for Each Step of the Hierarchical 

MRAs. 

     Self-harm  Self-harm  Self-harm 
     Thoughts  Thoughts  Attempts 
     Frequency  Intensity 
Step 1   ΔR2     .19***       .16***       .14*** 
 
Suicide  Attempts B  0.69***     0.56***                0.79*** 
   β    .44***       .40***         .37*** 
 
Step 2   ΔR2     .01       .03*        .02** 
 
Suicide  Attempts B  0.68***     0.56***        0.78*** 
   β    .44***       .41***          .36*** 
 
d/s-IAT  B            -0.21    -0.70*     -0.50** 
   β   -.07      -.18*       -.12** 
 
Step 3   ΔR2    .08***       .08***        .07*** 
 
Suicide Attempts B             0.53***     0.40***         0.58*** 
   β   .34***       .29***           .27*** 
 
d/s-IAT  B           -0.02    -0.31     -0.26 
   β  -.01      -.08       -.06  
 
SCB-S   B           -0.32***    -0.39***      -0.41*** 
   β  -.30***      -.32***         -.29*** 
 
Total  R2     .28***       .27***       .22*** 

 

Note. Suicide attempts were measured with an item from the SITBI with 5 Likert-type response 

options and were treated as a continuous variable; SCB-S = Survival and Coping Beliefs Subscale. 

 

 

 

 

 

*p	<	.05,	**p	<	.01,	***p	<	.001	
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2.9  Figures 

 

 

Figure 1. Distribution of d/s-IAT scores for those with no history of suicide attempts (n = 357; left) 

and those with a history of suicide attempts (n = 51; right). The vertical line represents the zero 

point on the scale for the d/s-IAT difference scores. Positive scores indicate a self-association with 

life relative to death. Negative scores indicate a self-association with death relative to life. 
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Figure 2. Results of regression analysis for (i) Suicidal Ideation Frequency (ii) Suicidal Ideation 

Intensity and (iii) Depression. The βs between parentheses indicate the effect of the predictor when 

the mediator is in the model. Coefficients outside of the parentheses refer to the bivariate 

relationship among variables: * p < .05 ** p < .01, *** p < .001. 
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(i) 

 

 

 

 

 

 

(ii) 

 

 

 

 

 

 

(iii) 

 

 

 

 

 

 

 

Figure 3. Results of regression analysis for (i) Self-harm Thoughts Frequency (ii) Self-harm 

Thoughts Intensity and (iii) Self-harm Attempts. The βs between parentheses indicate the effect of 

the predictor when the mediator is in the model. Coefficients outside of the parentheses refer to the 

bivariate relationship among variables: * p < .05 ** p < .01, *** p < .001. 
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Chapter 3   The Implicit Suicide Mind Clings to Life  

 

3.1  Abstract 

 Suicide risk assessment and management greatly depend on the suicidal person 

communicating their doubts about life and intent to die to another person. Assessment of implicit 

cognition does not rely on self-report and may provide an alternative means to reveal a person’s 

diminishing hold on life. Evidence to date consistently shows that even high-risk individuals hold a 

stronger implicit self-association with life relative to death/suicide, and the death/suicide implicit 

association test measures variability in the strength of a person’s implicit attachment to life. The 

association between implicit identification of self with life relative to death and suicide risk is 

mediated through two competing pathways: acquired capability for suicide and zest for life. 

Whereas acquired capability is most influential for suicide-specific risk indicators further along the 

ideation-to-action pathway, zest for life is most influential at the earlier stages of the pathway and 

for general indicators of risk. 
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3.2  Introduction 

 Fear of losing a patient to suicide weighs on the minds of health professionals dedicated to 

helping those who are not only in distress, but often despair of life itself. Beyond the traumatic 

impact losing a patient has on the clinician, the anxiety around suicide is kept on a slow burn by 

several inescapable factors surrounding patient safety. There is of course the worry about 

malpractice claims (Bongar & Sullivan, 2013; Jobes, Rudd, Overholser, & Joiner, 2008), not helped 

by the disconcerting conclusions from recent reviews that the ability to predict suicide attempts 

remains elusive and is little better than chance (Franklin et al., 2017). An overreliance on 

identification of risk factors and commonly used risk assessment scales that have poor predictive 

validity would provide false reassurance rather than effectively alley clinicians’ worry about patient 

safety (Chan et al., 2016; Large et al., 2016). Arguably, the greatest fear of losing a patient to 

suicide stems from the clinician’s need to rely on the patient honestly revealing their suicidal intent 

(Bryan & Rudd, 2006), while knowing that patients often make a suicide attempt after explicitly 

denying any suicidal thoughts or intent (Busch, Fawcett, & Jacobs, 2003; Fawcett et al., 1990).  

 When patients are unwilling to reveal their suicidal intentions for fear of unwanted clinical 

intervention, it would be advantageous for clinicians to have additional risk assessment tools that do 

not rely on patient self-report. Accessing the implicit suicidal mind with behavioural measures that 

elicit responses from individuals that are not easily controlled, lack intention, and are made with 

little awareness and greater automaticity, may provide insight into the strength of suicidal intent that 

is not apparent from patient self-report (Bargh, 1994; Nosek, Hawkins, & Frazier, 2011). One such 

measure to assess individuals’ automatic, cognitive self-associations with death relative to life is the 

death/suicide Implicit Association Test (d/s-IAT; Nock et al., 2010). The rationale underlying this 

computer-based reaction time task is that reaction time and accurate responses are facilitated when 

the combined concepts being measured are strongly associated in memory (e.g., self and 

death/suicide), and reaction time and accuracy are inhibited when the concepts are weakly 

associated in memory (e.g., self and life). Using a standard scoring algorithm (Greenwald, Nosek, & 
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Banaji, 2003), a net difference d/s-IAT score between response latencies of self-associations with 

life and self-associations with death/suicide can be computed such that, for example, negative 

scores indicate individuals responded faster when self and death/suicide concepts are paired 

together and hence have a stronger self-association with death/suicide relative to life. Conversely, 

positive scores indicate individuals responded faster when self and life concepts are paired together 

and hence have a stronger self-association with life. Scores on the d/s-IAT have shown some 

promise in differentiating between high and low risk individuals, as well as prospectively predicting 

future suicide risk (e.g., Nock et al, 2010; Randall, Rowe, Dong, Nock, & Colman, 2013). 

However, these findings have not been consistently replicated (e.g., Barnes et al., 2017; Chiurliza et 

al., 2016; Harrison, Stritzke, Fay, & Hudaib, 2018).  

 In a study of emergency care patients, d/s-IAT scores distinguished suicide attempters from 

other psychiatrically distressed patients, and were associated with suicide-attempt status at 

presentation to the emergency department beyond explicit self-report predictors (Nock et al., 2010). 

However, in subsequent studies of emergency care patients, the d/s-IAT did not distinguish between 

patients who attempted suicide in the week prior to admission and patients who had not attempted 

suicide in the week prior to admission (Barnes et al., 2017), or between patients with suicidal 

ideation at intake who had no history of suicide attempts, and attempters who had made at least one 

suicide attempt in their lifetime prior to emergency care admission (Harrison et al., 2018). Likewise, 

in a sample of adolescents aged 13–19 years with a history of suicidal thoughts or behaviours 

admitted to short-term residential psychiatric treatment, there was no significant difference in death-

IAT scores between ideators and attempters (Glenn et al., 2017). Finally, scores on a death-IAT and 

scores on a suicide-IAT were not associated with suicidal ideation in a large sample of U.S. military 

service members (Chiurliza et al., 2016).  

 These findings cast doubt on the d/s-IAT’s ability to reliably differentiate between 

individuals along different points on the ideation-to-action pathway to suicide (Klonsky & May, 

2015). The assumption that a history of suicide attempts would be more likely to strengthen implicit 
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associations of self with death/suicide than merely thinking about it is not consistently supported by 

the available evidence. Although, when the d/s-IAT is administered immediately after an acute 

suicide attempt during emergency care, the d/s-IAT differentiated between individuals who were 

presenting with their first suicide attempt and those who had made multiple prior suicide attempts 

(Harrison et al., 2018). Compared to first time attempters, multiple attempters had significantly 

weaker self-associations with life relative to death/suicide. Harrison and colleagues speculated that 

multiple attempters may have relatively stronger existing memory traces formed after the repeated 

trauma associated with multiple past attempts. Hence, the acute and salient experience of a just 

survived brush with death may have activated those diminished implicit self-associations with life 

in multiple attempters to a greater extent than in first time attempters.  

 Similar to the equivocal results regarding the d/s-IAT’s ability to reliably distinguish 

between relevant risk groups, evidence from longitudinal studies that the d/s-IAT may be useful in 

prospectively predicting suicidal thoughts and behavior above and beyond other risk indicators and 

self-reported intent is inconsistent. In two prospective studies with patient samples, the d/s-IAT 

predicted suicide attempts at six-month follow-up (Barnes et al., 2017; Nock et al., 2010). However, 

the prospective predictive utility of the d/s-IAT could not be replicated in a more recent study using 

a similar sample of emergency care patients that were followed up for the same six month period 

(Harrison et al., 2018). Instead, explicit clinician and patient prediction outperformed the implicit 

measure and complemented each other in prospectively predicting different aspects of future suicide 

risk and resilience. Specifically, clinician estimates predicted death-promoting factors (i.e., suicidal 

ideation) and patient estimates predicted life-sustaining factors (i.e., desire to live and zest for life).  

 In sum, there is some initial evidence that the d/s-IAT is useful in prospectively predicting 

suicidal behavior, but results have been more equivocal regarding the d/s-IAT’s ability to reliably 

distinguish between relevant risk groups. One limitation of most previous studies using the d/s-IAT 

was that the focus was primarily on investigating the practical clinical utility of this implicit tool, 

without much consideration given to what d/s IAT scores reflect. Ultimately, for the d/s-IAT to 
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have clinical utility, it is necessary to consider a conceptual model that could guide the 

interpretation of the presumed association between the implicit suicidal mind and suicidal thoughts, 

intentions, and behavior.  

What Underlies Variations in d/s-IAT scores?  

 Harrison and colleagues outlined a conceptual model of the implicit suicidal mind grounded 

in contemporary theories of suicide (Harrison et al., 2018). A fundamental premise of the 

interpersonal theory of suicide is that humans are evolutionary wired to cling to life (Joiner, 2007). 

While it is rather common to think about suicide, few go on to make an attempt, and even fewer die 

by suicide. Joiner (2005) reasoned that because the instinctual inclination towards life and a strong 

drive for self-preservation is strongly ingrained, it is difficult for an individual to act on suicidal 

desire. Consequently, people do not naturally possess the capability to engage in serious self-harm, 

and therefore this is unlikely to occur unless they have first successfully “beaten down the instinct 

to live” (Joiner, 2007; p.24). Acquiring the capability to overcome the deep-rooted desire to live is 

aided by frequent instances of suicidal experience. Through repeated exposure to experiences that 

reduce an individual’s fear of death and pain sensitivity, or the cognitive rehearsal of such 

experiences, can the hold on life be undermined and the capability for lethal self-harm strengthened 

(George, Page, Hooke, & Stritzke, 2016; Van Orden et al., 2010).  

 What then are the potential mechanisms that underlie variations in d/s-IAT scores? Given 

that humans have a strong ingrained desire to live, and the d/s-IAT is assumed to tap into automatic 

memory associations between self and attributes such as life and death, then one would expect that 

people would generally show stronger implicit self-associations with life than with death 

(Hypothesis 1). However, repeated self-associations with the prospect of one’s own deliberate 

death, facilitated by acquiring greater pain tolerance and reduced fear of death, may diminish the 

automatic tendency to fear death and associated pain (Harrison et al., 2018). To the extent that new 

memory associations repeatedly associate the self with death in suicidal individuals, the implicit 
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self-life association will be weakened and may lead to a stronger self-association with death than 

with life.  

 Thus, implicit suicide cognition, as measured by the d/s-IAT, may conceptually reflect a 

gradual movement away from the desire to live as an individual’s self-association with life 

progressively weakens, but not necessarily to the extent that self-associations with life become 

weaker than self-associations with death/suicide. Although for some high-risk suicidal individuals 

who continue to gain suicidal experience, such as in a sample of multiple attempters (e.g., Nock et 

al., 2010), their self-association with life may diminish to such an extent that it is no longer stronger 

than their self-association with death/suicide. This process of presumed malleability in implicit 

suicide cognition is consistent with the notion of cognitive sensitization (Beck, 1996), whereby 

frequent suicide-related experience leads to suicide related thoughts and behaviours becoming more 

accessible and active.  

 The more accessible and active the thoughts and behaviours become, the more easily and 

automatically they are triggered. That is, along the bipolar continuum of d/s-IAT difference scores, 

implicit death/suicide related cognitions may become favoured over implicit life related cognitions. 

If the passive or deliberate exposure to experiences that facilitate the acquisition of the capability to 

engage in lethal self-harm is required to beat down the implicitly ingrained desire to cling to life, 

then the association between d/s-IAT scores and measures of suicide-related behaviour will be 

partly mediated by the strength of an individual’s acquired capability for suicide (Hypothesis 2).  

 If d/s-IAT scores reflect variability in the relative strength of self-associations with life and 

death, what then is the evidence for this presumed malleability of d/s-IAT scores? Perhaps the 

strongest evidence to date comes from an experimental priming study, which tested the effects of 

success and failure priming conditions on subsequent performance on a d/s-IAT task (Tang, Wu, & 

Miao, 2013). In each condition, participants showed stronger self-associations with life than with 

death, but relative to a no priming control condition, success-related priming resulted in stronger 

self-life associations, and failure-related priming resulted in weaker self-life associations. This 
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effect was more pronounced in participants high in internal locus of control compared to 

participants high in external locus of control. There is also longitudinal evidence that d/s-IAT scores 

can change over time. In a study of psychiatric inpatients with complex, treatment resistant 

disorders, a weak implicit self-association with life at admission became stronger over the course of 

treatment, and the stronger the association between self and life at admission, the lower was 

participants’ suicidal ideation six weeks later at discharge (Ellis, Rufino, & Green, 2016). The same 

pattern of change in d/s-IAT scores from weaker self-associations with life at admission to stronger 

self-associations with life at discharge, and the same prospective association of stronger self-life 

associations at admission with lower suicidal ideation at discharge, was observed in adolescents 

with a history of suicidal thoughts and behaviours during short-term residential psychiatric 

treatment (Glenn et al., 2017).  

 Thus, there is clear evidence from experimental and longitudinal studies that implicit 

suicide-related cognitions as measured by the d/s-IAT are malleable over relatively short time 

periods. These changes were observed in adolescent and adult psychiatric inpatient samples (Ellis et 

al., 2016; Glenn et al., 2017). Importantly, these changes do not reflect a shift from an implicit self-

association with death at intake to a self-association with life at discharge; they reflect a shift from 

weaker self-associations with life at the start of treatment to stronger self-associations with life at 

the end of treatment. In fact, at no time did high-risk suicidal patients show a stronger implicit self-

association with death relative to life. This suggests that risk estimates based on the d/s-IAT reveal 

the extent of a diminished self-association with life rather than an implicit identification with death 

(Harrison et al., 2014).  

 Because the studies assessing patients at admission and discharge did not include a control 

condition of no treatment, it is not possible to attribute the changes in implicit suicidal cognitions to 

the treatment received. But given that it has been shown that implicit suicide-related cognitions are 

malleable, psychosocial treatments that improve individuals’ coping skills and increase the salience 

of reasons for living may act to strengthen an individual’s implicit identification with life. Glenn 
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and colleagues (Glenn et al., 2017) concluded that shifts in the strength of implicit identification 

with death relative to life become apparent early in the development of suicidal thoughts and 

behaviours, rather than only after a long history of chronic suicidal thoughts and behaviours. It is 

plausible that, just as frequent or intense suicide-related experiences can undermine the ingrained 

implicit identification with life, a rekindling of a more positive outlook on and zestful engagement 

with life during treatment can enhance the belief there is a life worth living, and hence counter the 

shift toward a diminished implicit identification with life (Bryan et al., 2016; Harrison et al., 2014; 

2018; Jobes, 2016; Linehan, Goodstein, Nielsen, & Chiles, 1983). If the exposure to treatment or 

other supportive life affirming experiences facilitate the rekindling and enhancement of an 

individual’s zest for life, then the association between d/s-IAT scores and measures of suicide-

related ideation and behaviour will be mediated by the strength of an individual’s zest for life 

(Hypothesis 3).  

 In Hypothesis 2 we predicted that because the acquisition of capability to engage in lethal 

self-harm is required to beat down the implicitly ingrained desire to cling to life, the association 

between d/s-IAT scores and measures of suicide behaviour should be partly mediated by the 

strength of an individual’s acquired capability for suicide. In Hypothesis 3, we considered that this 

mediating effect of acquired capability in undermining the ingrained implicit identification with 

life, could be countered by an opposing mediating effect of zest for life which buffers the strength 

of implicit identification with life against the eroding effect of acquired capability, or enhances it 

with renewed vigour after implicit identification with life has been eroded. Whether the association 

between implicit self-associations with death/life and suicide risk is mediated by enhanced acquired 

capability for suicide or diminished zest for life, or both, can be tested using a multiple mediator 

model (Preacher & Hayes, 2008). Support for Hypothesis 2 requires that a stronger implicit self-

association with life on the d/s-IAT will be associated with lower acquired capability for suicide, 

whereas higher acquired capability will be positively associated with suicide risk. Support for 

Hypothesis 3 requires that a stronger implicit self-association with life on the d/s-IAT will be 
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associated with higher zest for life, whereas higher zest for life will be negatively associated with 

suicide risk. If both mediating pathways in the multiple mediator model are significant, this could 

can be conceptualized as a ‘tug of war’ between competing forces mediating the association 

between implicit self-identification along a death-life continuum and suicide risk. Whereas higher 

acquired capability for suicide increases suicide risk, higher zest for life lowers suicide risk.  

Does the Death/Suicide IAT Reveal a Desire to Die, or a Diminished Desire to Live?   

 Because the d/s-IAT is a relative measure of the strength of implicit identification with life 

and death, scores are computed as a net difference score (D-score) between response latencies of 

self-associations with life and self-associations with death/suicide (Greenwald et al., 2003). 

Therefore, it is arbitrary whether D-scores are computed in such a way that positive d/s-IAT scores 

reflect stronger self-associations with life, and negative d/s-IAT scores reflect stronger self-

associations with death/suicide, or vice versa. Before reviewing d/s-IAT results across studies 

published to date with respect to Hypothesis 1 (that people generally would be expected to show 

stronger implicit self-associations with life than with death), it must be noted that in only three of 

the studies in Table 1 (Harrison et al., 2014; 2018; Violanti et al., 2013) the IAT D-score was 

computed such that a positive IAT D-score represents a stronger self-association with life, and a 

negative IAT D-score represents a stronger self-association with death. However, the majority of 

d/s-IAT studies computed the IAT D-score such that (somewhat counter intuitively) a negative IAT 

D-score represents a stronger self-association with life, and a positive IAT D-score represents a 

stronger self-association with death. Given this, the originally reported positive IAT D-scores in the 

three studies marked with the superscript ‘a’ were reverse scored for ease of interpretation across 

IAT D-scores in this table, so that a negative IAT D-score consistently denotes a stronger self-

association with life across all studies in the table. In two studies, marked with the superscript ‘b’, 

no mean IAT D-score was reported. In these studies the authors only reported the number of 

participants with a negative IAT D-score (stronger life association), or positive IAT D-score 
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(stronger death association), or an IAT D-score at or near zero (interpreted as a ‘neutral’ 

association).  

 Table 1 shows that, without exception, all studies report mean d/s-IAT scores reflecting a 

stronger implicit identification with life. This is consistent across clinical and non-clinical samples, 

including those at the highest end of the risk spectrum such as emergency care patients following an 

acute suicide attempt, or treatment resistant psychiatric patients with a history of suicidal ideation 

and attempts. For example, the frequency distribution of d/s-IAT scores in a non-clinical sample 

show that 91.2% had scores reflecting stronger implicit identification with life, and this proportion 

was very similar in those with a history of prior suicide attempts (88.2%; Harrison et al., 2014). 

Similarly, frequency graphs of IAT scores on both a death-IAT and a suicide-IAT in a large sample 

of military recruits closely parallel the distribution reported by Harrison and colleagues (Chiurliza 

et al., 2016). Even among emergency care samples that include many patients with multiple prior 

suicide attempts, the vast majority have d/s-IAT scores reflecting stronger implicit identification 

with life than with death (e.g., 75.8% in Nock et al., 2010; and 83.6% in Harrison et al., 2018). 

Moreover, as noted earlier, when d/s-IAT scores were tracked in high-risk inpatients longitudinally 

from admission to discharge, they always reflected stronger implicit self-associations with life than 

with death, and this implicit identification with life gained strength over the course of inpatient care 

(Ellis et al., 2016; Glenn et al., 2017).  

 In sum, there is now compelling and consistent evidence in support of Hypothesis 1, that 

people generally show stronger implicit self-associations with life than with death. That is, the 

implicit suicidal mind, as measured by the d/s-IAT, clings to life. Thus, the “death/suicide’ label of 

this IAT is somewhat of a misnomer (Harrison et al., 2018). Variability of d/s-IAT scores primarily 

reflects erosion or strengthening of a protective factor – attachment to life. This conclusion is 

consistent with results from a comparison of six versions of death related implicit association tests 

(Randall et al., 2013). IAT versions that only measured implicit identification with death, without 

considering the relative strength of implicit identification with life, did not predict future self-harm. 
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Only a version of the IAT that measured self-associations with death and life predicted future self-

harm, which led the authors to conclude that, when probing the implicit suicidal mind and 

conducting suicide risk assessments, it may be important to measure individuals’ implicit - and 

perhaps explicit - associations with life. If behavioural responses on the d/s-IAT indeed tap into the 

strength of an individual’s implicit attachment to life, we next address the question whether the 

association between implicit self-associations with death/life and suicide risk are mediated by the 

strength of self-reported zest for life, against the strength of self-reported acquired capability for 

suicide.  

Is the Association Between the d/s-IAT and Suicide Risk Mediated by Zest for Life or 

Acquired Capability for Suicide, or Both?  

 Using a multiple mediator model provides a means by which the strength of more than one 

mediating pathway between a predictor and outcome can be tested (Preacher & Hayes, 2008). Here 

we simultaneously test our Hypotheses 2 and 3 and hence the relative mediating influence of 

acquired capability and zest for life, respectively, on the association between d/s-IAT scores and 

various indicators of suicide risk.  

 Two further predictions from the perspective of the ideation-to-action framework (Klonsky, 

May, & Saffer, 2016) concern the relative influence of acquired capability and zest for life on 

suicide-specific indicators of risk and more general risk indicators. Suicide-specific, action oriented 

indicators, such as suicide intention and readiness, are more proximal to suicide attempts than 

suicidal ideation or general risk factors such as depression. Furthermore, the interpersonal theory of 

suicide posits that acquired capability is a proximal causal antecedent of suicidal behavior 

facilitating the transition from suicidal desire to acting on that desire (Joiner, 2007; Van Orden et 

al., 2010). Hence, acquired capability for suicide is expected to be the stronger of the two opposing 

mediators for those indicators of risk signaling more advanced progression along the ideation-to-

action pathway (i.e., intention, readiness, and attempts). By contrast, general risk indicators, such as 

psychological distress and depression, are more distal indicators of suicide risk. A person’s zest for 
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life may confer resilience to a greater extent to these more distal indicators of risk and the factors 

contributing to suicidal desire than to those contributing to suicidal action (Collins, Best, Stritzke, & 

Page; 2016; Collins, Stritzke, Page, Brown, & Wylde, 2018; Harrison et al., 2014; O’Connor & 

Nock, 2014). If this is the case, zest for life will be a stronger mediator of suicidal ideation and 

more general and distal indicators of risk compared to acquired capability. 

3.3  Method 

Participants  

 One hundred undergraduate students (68 female; Mage = 19.96 years, SD = 6.62) from the 

University of Western Australia participated for partial course credit. They were selected from a 

larger pool (N = 999) based on their answers to measures of acquired capability for suicide and zest 

for life. The screening sample was divided into ten acquired capability for suicide and ten zest for 

life decile groups, based on the mean scores for each measure. Five participants were recruited from 

each decile group to maximise variation across the range of acquired capability for suicide and zest 

for life scores. Of these, 71% were Caucasian, 20% Asian, 2% Aboriginal/Torres Strait Islander, 

and the remaining 7% were classified as other. Forty-one participants had experienced suicidal 

ideation in the past year and 11 had a history of one or more suicide attempts in their lifetime. The 

University’s ethics review board approved all procedures and informed consent was obtained from 

all participants.  

Procedure and Measures  

 Using individual desktop computers, participants completed the death/life IAT and 

questionnaires online in a counterbalanced order.  

Death/life implicit association test (death/life IAT; Nock et al., 2010).  

 The death/life IAT is a computer-based categorisation task that uses reaction time to 

measure an individual’s automatic mental associations they hold about death/suicide and life. The 

task measures how long it takes an individual to categorize words associated with each of the 

following four categories: ‘death/suicide’ (deceased, die, dead, lifeless, and suicide); ‘life’ (alive, 
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breathing, thrive, live, and survive); ‘me’ (myself, my, self, mine, and I); and ‘not me’, (them, other, 

theirs, their, and they). The categorization task is completed under two conditions. In the first 

condition, words representing ‘death/ suicide’ and ‘me’ are categorised using the same response key 

and words representing ‘life’ and ‘not me’ are categorised using an alternative response key. In the 

second condition, words representing ‘death/ suicide’ and ‘not me’ are categorised using the same 

response key, and words representing ‘life’ and ‘me’ are categorised using an alternative response 

key. Responses are speeded when the combined categories are strongly associated in memory.  

Reaction times to classify words in the ‘death/suicide or me’ and ‘life or me’ categories were 

recorded and analysed using the standard IAT algorithm (Greenwald et al., 2003) to calculate a net 

difference ‘death/life IAT’ score. Positive death/life IAT scores indicate individuals responded 

faster when ‘life’ was paired with ‘me’ than when ‘death/suicide’ was paired with ‘me’, and hence 

have a stronger self-association with ‘life’ relative to ‘death/suicide’.  

 Acquired capability for suicide. The 7-item Acquired Capability with Rehearsal for 

Suicide Scale (ACWRSS; George et al., 2016) assesses reductions in death-related fear, increases in 

pain tolerance, and mental rehearsal for suicide. Participants indicate their agreement to statements 

such as ‘I have gone through in my mind what it would be like to die’ and ‘I can tolerate pain much 

more than I used to’ using a 9-point scale ranging from (0) = not at all to (8) = very strongly. A 

high score represents a high capability for suicide. The ACWRSS has good internal consistency in 

non-clinical (α = .91) and clinical (α = .88) samples, and good 8-week test-retest reliability (r = .85) 

(George et al., 2016). Internal consistency in the current sample was good (α = .81). 15  

 Zest for life. This 12-item self-report measure (George, Stritzke, Page, Brown, & Wylde, in 

press) assesses a person’s engagement with life and positive future outlook. Participants indicate 

their agreement to statements such as ‘I feel less alive than I used to’ and ‘I have so much to look 

forward to’ using a 9-point scale ranging from (0) = not at all to (8) = very strongly. Six items are 

reverse-scored, such that a high score represents high zest for life. The measure has excellent 



		 86	

internal consistency across different samples (α = .95 - .95; Collins et al., 2016; 2018), and in the 

current sample (α = .95).  

 Suicide risk measures. Suicide risk was assessed using four suicide-specific indicators of 

suicide risk (suicidal ideation, suicide intention, suicide readiness, and suicide attempts) and two 

general indicators of suicide risk (depression and psychological distress). Measures of non-suicidal 

self-harm thoughts and attempts were included to ensure participants clearly distinguished self-

harm thoughts and behaviours without the intent to die, from suicidal thoughts and behaviours with 

the intent to die (Nock, 2010).  

 Suicide-specific indicators of suicide risk. Four questions from the Self-Injurious Thoughts 

and Behaviours Interview (SITBI; Nock, Holmberg, Photos, & Michel, 2007) assessed suicidal 

ideation (‘How many times in the past year have you thought about suicide?’) and suicide attempts 

(‘How many times in your lifetime have you made an actual attempt to kill yourself, in which you 

had at least some intent to die?’), as distinct from self-harm thoughts (‘How many times in the past 

year have you thought about purposely hurting yourself without wanting to die?’) and self-harm 

attempts (‘How many times in your lifetime have you purposely attempted to hurt yourself without 

wanting to die?’). Suicidal ideation and self-harm thoughts were measured on a 6-point scale, with 

the following response options (0) = Never, (1) = Once or twice a year, (2) = Once or twice a 

month, (3) = Once or twice a week, (4) = Three or four times a week, (5) = Almost every day. 

Suicide attempts and self-harm attempts were measured on a 5-point scale, with the following 

response options (0) = Never, (1) = Once, (2) = Twice, (3) = Three or four times, (4) = Five or 

more times. The SITBI is suitable for use with non-clinical samples (Nock et al., 2007) and in self-

report format (Latimer, Meade, & Tennant, 2013).  

 Two additional items assessed suicide readiness and suicide intention. Participants were 

asked to indicate their agreement with the statements, ‘If I wanted to kill myself, I feel ready to do 

so’ and ‘I have no intention of killing myself in the future’, with responses ranging from (0) = not at 

all to (8) = very strongly. For the suicide readiness question, a high score represented high 
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readiness for suicide. Responses for the suicide intention question were reverse-scored, so that a 

high score represented strong intention for suicide.  

 General indicators of suicide risk. Depression was assessed using the 7-item depression 

subscale of the Depression, Anxiety and Stress Scales-21 (DASS-21; Lovibond & Lovibond, 1995). 

Participants rate the frequency and severity of experiencing negative emotions over the previous 

week on a 4-point scale from (0) = did not apply to me to (3) = applied to me very much, or most of 

the time. The depression subscale of the DASS-21 demonstrates good construct validity with other 

measures of depression (Antony, Bieling, Cox, Enns, & Swinson, 1998) and has good internal 

consistency in non-clinical samples (α = .88; Henry & Crawford, 2005; α = .83: Norton, 2007) and 

in the current sample (α = .92).  

 Psychological distress was assessed using the 10-item Kessler Psychological Distress Scale 

(K10; Kessler et al., 2002). Participants indicate the frequency of ten symptoms of psychological 

distress in the past four weeks on a 5-point scale ranging from (0) = none of the time to (4) = all of 

the time. The K10 can discriminate individuals with mood disorders from those without and has 

excellent internal consistency in non-clinical samples (α = .93; Kessler et al., 2002) and in the 

current sample (α = .93).  

Overview of Analyses  

 First, the distribution of death/life IAT scores was examined. Second, multiple mediation 

analyses were conducted using bootstrapping procedures (Preacher & Hayes, 2008) to test if the 

relationship between implicit self-associations with death/life and indicators of suicide risk is 

mediated by acquired capability for suicide and/or a diminished zest for life.  

 Bootstrapping resampling procedures produce two estimated analyses: the total indirect 

effect and the specific indirect effects. This involves repeatedly sampling from the dataset with 

replacement in order to estimate these effects. For each effect, bootstrapping produces a bias-

corrected lower and upper confidence interval, based on stipulated confidence levels. To establish if 

an effect is significant, one examines the values corresponding to the lower and upper confidence 
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intervals. If zero lies between the two values, this indicates no significant effect. If zero does not lie 

between the two values, a significant effect is indicated. The total indirect effect assesses if both 

mediators combined mediate the relationship between the death/life IAT and the indicators of 

suicide risk. A significant total indirect effect is not a prerequisite for investigating specific indirect 

effects (Preacher & Hayes, 2008). The specific indirect effects assess each mediator’s unique ability 

to account for the effect of the death/life IAT on indicators of suicide risk, above and beyond the 

other mediator in the model. The specific indirect effects of each mediator are contrasted to 

determine if there is a significant difference in the mediators’ ability to mediate the relationship 

between the death/life IAT and the indicators of suicide risk (Preacher & Hayes, 2008).  

3.4  Results 

Most Participants Exhibit an Implicit Self-association with Life  

 Consistent with our review of the extant literature (see Table 1), the distribution of death/life 

IAT scores (M = 0.42, SD = 0.30) revealed that 93% of participants had a stronger self-association 

with life relative to death/suicide, supporting Hypothesis 1. The death/life IAT discriminated 

between participants with suicidal ideation in the past year (M = 0.32; SD = 0.35; N = 41) and those 

without (M = 0.50; SD = 0.24; N = 59), t(98), 3.00 = p < .05; d = 0.60. Importantly, both groups 

exhibited a stronger self-association with life than with death, but this self-association with life is 

diminished in the group with recent suicidal ideation.  

Is the Association Between the Death/Life IAT and Suicide Risk Mediated by Acquired 

Capability for Suicide and/or Zest for Life?  

 Multiple mediation analysis allows for the evaluation of competing hypotheses within a 

single model (Preacher & Hayes, 2008). Here we used bias corrected (BC) 95% CI bootstrapping 

based on 5000 samples to simultaneously evaluate two competing accounts of what mediates the 

relationship between implicit self-associations with death/life and indicators of suicide risk: 

acquired capability for suicide and zest for life. Mediation models for each of the six indicators of 

suicide risk, using standardised (b) regression coefficients, are shown in Figures 1 and 2. In each of 
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the models the death/life IAT is significantly negatively associated with acquired capability for 

suicide and significantly positively associated with zest for life. As predicted, a stronger implicit 

self-association with life was associated with lower acquired capability for suicide, which in turn 

predicted higher suicide risk. In addition, a stronger implicit self-association with life was also 

associated with higher zest for life, which in turn predicted lower suicide risk. Thus, the association 

between the death/life IAT and suicide risk is mediated by both acquired capability for suicide and 

zest for life, supporting Hypotheses 2 and 3.  

Which is the Stronger Mediator of Suicide Risk: Acquired Capability or Zest for Life?  

 To determine the relative influence of acquired capability and zest for life on suicide-

specific indicators of risk and more general risk indicators, two predictions are tested. First, 

acquired capability for suicide will be a stronger mediator of suicide-specific indicators of risk 

compared to zest for life. Second, zest for life will be a stronger mediator of general risk indicators 

compared to acquired capability.  

 Suicide-specific indicators of suicide risk. Examination of the direct effects in Figure 1 

shows the death/life IAT is significantly negatively associated with suicidal ideation and suicide 

readiness, is marginally negatively associated with suicide attempts (p = .051), and not significantly 

associated with suicide intention. Standardised regression coefficients of the associations between 

the mediators and the suicide-specific risk indicators reveal that acquired capability is three to eight 

times more strongly associated with each of these risk indicators than zest for life.  

 Examination of the total and specific indirect effects shows that for suicidal ideation 

acquired capability and zest for life (together and individually) are significant mediators of the 

relationship between the death/life IAT and suicidal ideation (see Table 2). Contrasts of the indirect 

effects indicate no significant difference in influence between the two mediators on suicidal 

ideation. For the more action-oriented suicide risk indicators (intentions, readiness, and attempts) 

only acquired capability is a significant mediator of the relationship between the death/life IAT and 

each risk indicator.  
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 General indicators of suicide risk. Examination of the direct effects in Figure 2 indicates 

the death/life IAT is significantly negatively associated with depression and psychological distress. 

Standardised regression coefficients of the associations between the mediators and the general risk 

indicators revealed zest was approximately two times more strongly associated with these risk 

indicators than acquired capability. As shown in Table 2, acquired capability and zest (together and 

individually) are significant mediators of the relationship between the death/life IAT and 

depression, and the death/life IAT and psychological distress. Contrasts of the indirect effects 

indicate that zest is a stronger mediator than acquired capability for both general risk indicators. 20  

3.5  Discussion  

 To die by suicide people must first defeat the strong desire for self-preservation. We 

hypothesised that this inbuilt desire to live will be reflected by implicit memory associations that 

favour life over death. Results from the current study support this prediction as the vast majority 

(93%) of our non-clinical sample had a stronger implicit self-association with life relative to 

death/suicide. Even participants who reported suicidal ideation in the past year retained a positive 

self-association with life. However, their implicit self-association with life was diminished 

compared to those who had not experienced suicidal ideation in the past year. This adds to the now 

compelling and consistent evidence that the bipolar d/s-IAT is best conceptualised as a measure 

tapping into the strength of a person’s implicit attachment to life.  

 Participants with a lower implicit self-association with life had higher levels of suicidal 

ideation in the past year, stronger feelings of readiness to die by suicide, and higher levels of current 

depression and psychological distress. They also had a higher number of prior suicide attempts in 

their lifetime (p = .051). Moreover, diminished implicit self-associations with life were associated 

with a higher capability to engage in suicidal behaviour and a lower explicit desire to live.  

 If the implicit suicidal mind clings to life, as the evidence overwhelmingly indicates, we 

tested what competing influences might act to undermine or shore up this implicit hold on life. 

Specifically, grounded in the ideation-to-action framework, we predicted that acquired capability 
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would be a stronger mediator of suicide-specific, action-oriented indicators of risk (intention, 

readiness, and attempts) than zest for life. Conversely, we expected that zest for life would be a 

stronger mediator of the ideation phase along the ideation-to-action pathway, and of the general 

indicators of risk such as depression and psychological distress, which are known to be robust 

predictors of ideation but less reliable predictors of attempts (May & Klonsky, 2016). Our results 

showed that for suicidal ideation, acquired capability and zest for life combined and individually 

mediated the relationship between the death/life IAT and ideation. In contrast, for suicide intention, 

suicide readiness, and suicide attempts, only acquired capability was a significant individual 

mediator. The more proximal the indicators were to the behavioural enactment of suicide behaviour 

(i.e., intention, readiness, attempts) the less of a mediating influence zest for life had.  

 However, the desire to live acts as a buffer against general indicators of suicide risk such as 

depression (Bagge, Lamis, Nadorff, & Osman, 2014) and psychological distress (Osman et al., 

1993). We found that acquired capability and zest for life combined and individually mediated the 

relationship between the death/life IAT and depression and psychological distress, but as predicted, 

zest for life was the stronger mediator for both risk indicators. That is, the more distal a risk 

indicator is from suicide itself the more influential the role of zest for life. This is consistent with 

recent findings showing that reasons for living mediate the association of depressive symptoms and 

hopelessness with suicidal ideation (Bagge et al., 2014). Zest for life also buffers the negative 

effects of experimentally-induced perceived burdensomeness and thwarted belongingness, that is, 

the interpersonal adversity that according to the interpersonal theory of suicide underlies suicidal 

desire (Collins et al., 2016). Moreover, there is longitudinal evidence that zest for life mediates the 

protective effects of mindfulness on suicidal ideation and intent eight weeks later, and these indirect 

effects were stronger at higher compared to lower levels of general (psychological distress) and 

suicide specific (perceived burdensomeness and thwarted belongingness) risk (Collins et al., 2018).  

 Results from our test of the multiple mediator model must be interpreted in the context of at 

least two limitations.	First, the relationship between implicit suicide cognition, as measured through 
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the death/life-IAT, and explicit measures of risk and resilience must be replicated in clinical 

samples. Although capability to engage in suicidal behaviour is presumed to be relatively stable 

once acquired (Joiner, 2007), implicit self-associations with life are malleable and can strengthen 

over the course of inpatient treatment (Ellis et al., 2016; Glenn et al., 2017). Therefore, bolstering 

zest for life offers a critical intervention target during clinical management of suicidal patients, and 

may be instrumental in reversing a weakening of the hard-wired implicit self-associations with life. 

Second, the cross-sectional design adopted here does not permit causal or temporal inferences 

regarding the d/s-IAT and the role of explicit measures of risk and resilience in suicide risk 

assessment. Hence, the implicit death/life measure should be assessed in conjunction with explicit 

measures of risk and resilience in clinical settings using longitudinal assessment outcomes. 

 Nevertheless, our findings have important theoretical and clinical implications. In a recent 

review, O’Connor and Nock (2014) noted a dearth of research into factors that offer protection 

against the risk of suicide. The extant literature on implicit assessment of the suicidal mind provides 

consistent evidence that an implicit probe such as the d/s-IAT offers insight into the protective 

influence of a person’s implicit self-identification with life along the ideation-to-action pathway to 

suicide. As such, it may hold promise in monitoring the dynamic and fluctuating tension between 

the factors that encourage a suicidal act, and those that tip the balance in favour of life, without 

having to rely only on individuals’ self-report.  

 Zest for life (assessed either at implicit or explicit levels of processing), along with positive 

community engagement, and optimism that experiences of burdensomeness, disconnectedness, 

defeat, and entrapment can be overcome, are life-oriented forces that remain largely unaccounted 

for in contemporary models of suicide. Our review and current results suggest that life-oriented 

implicit cognitions may apply a brake along the progression toward suicidal behaviour, especially at 

the early pre-motivational stage and during ideation and intention formation. To the degree that the 

implicit suicidal mind clings to life, it may provide a critical safety barrier against death by suicide 

even when capability has been acquired and the volitional-motivational ‘tug-of-war’ is at an acute 
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juncture (cf., O’Connor, 2011). Suicide risk assessments should routinely include measures of zest 

for life and protective factors, and interventions should go beyond risk-centric crisis management 

and aim to strengthen and sustain the desire to live (e.g., Kleiman & Beaver, 2013).  

 In conclusion, the implicit suicidal mind clings to life. Moreover, the association between 

implicit identification of self with life relative to death and suicide risk is mediated through two 

competing pathways: acquired capability for suicide and zest for life. The relative influence of each 

pathway varies depending on how specific and proximal, or general and distal, the risk indicators 

are to suicide itself. Whereas acquired capability is most influential for suicide-specific risk 

indicators further along the ideation-to-action pathway, zest for life is most influential at the earlier 

stages of the pathway and for general indicators of risk. We recommend that clinicians 

systematically assess the dynamic balance between acquired capability and the counterbalancing 

strength of life-oriented resilience factors. Suicide is as much about life as it is about death. It 

follows that theories of suicide must better account for the role of factors that contribute to the 

weakening or strengthening of the desire to persevere and (re)engage with life. In this chapter we 

have argued that the value of implicit tools of probing the suicidal mind lies perhaps less in having 

an alternative to clinical risk prediction, which otherwise is reliant on the accuracy of a person’s 

self-report. Instead, implicit measures of the suicidal mind remind researchers and patients alike 

that humans are hard-wired to persevere, and despite adversity, can change the trajectory of the 

ideation-to-action pathway, where ‘action’ leads to the re-kindling and sustaining of a life worth 

living. 

 Thus far, the current thesis has shown from both Studies 1 and 2 that the implicit suicidal 

mind reflects primarily variability in life-oriented cognitive biases and that risk reflects a 

diminishing desire to live. Moreover, a review of extant studies using the d/s-IAT shows that, 

consistent with the present findings, all studies without exception report the same pattern across 

diverse samples. That is, implicit scores represent memory associations that favor life over death. A 

life-oriented interpretation of implicit suicide cognition is further supported by the mediation results 
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in Studies 1 and 2, which found that the association between scores on the d/s-IAT and measures of 

risk were mediated by the strength of life-oriented beliefs.  

 Further to this, the theoretical notion that the instinct to live must first be beaten down by 

acquiring the capability to contemplate and engage in lethal self-harm, was supported in Study 2 

through the mediation effects of zest for life and acquired capability on the relationship between the 

d/s-IAT and suicide risk. Specifically, the association between implicit suicide related cognition and 

suicide risk was found to be reflective of the interaction between an individual’s strong, automatic, 

and self-preserving associations with life and his or her desire to die, which is enacted through the 

acquired capability for suicide. The influential role both resilience (zest for life) and risk (acquired 

capability) factors have on an individual’s implicit inclinations and subsequently on suicide risk, 

suggests it is essential to incorporate explicit measures of both in the risk assessment process in 

order to more comprehensively understand suicide cognition.  

 While the results of Studies 1 and 2 advance our conceptual understanding of what 

variability in d/s-IAT scores reflect, the findings were limited in that they did not examine the 

utility of the d/s-IAT using longitudinal data and a clinical sample. Therefore, Study 3 in this thesis 

examined the utility of the d/s-IAT in acute and prospective risk prediction within a clinical setting. 

The utility of the implicit measure is assessed against core, explicit measures of risk used in 

standard risk assessment, clinician and patient prediction of risk, and importantly includes both life-

sustaining and death-promoting outcomes. This design permits conclusions regarding what each 

predictive method (implicit life/death associations, clinician prediction, and patient prediction) is 

uniquely adding to risk determination and how each of these measures are related to resilience and 

risk outcomes.  
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		 3.7  

T
ables 

Table 1 
Im

plicit Scores, Sam
ple Sizes, and Sam

ple Type (Including H
istory of Suicide Attem

pts) Across IAT Studies 
Study 

IA
T 

D
 score 

N
 

Sam
ple 

B
arnes et 

al., 2017 
D

eath/Suicide IA
T 

   w
ith recent attem

pt 
   w

ithout recent attem
pt 

   w
ith follow

-up attem
pt 

   w
ithout follow

-up attem
pt 

 -.44 
-.48 
-.29 
-.50 

 44 
129 
27 
136 

V
eterans w

ith a very high, self-reported, history of attem
pts 

(67.6%
) and m

ultiple attem
pts (42.8%

) 

C
hiurliza et 

al., 2016 
D

eath IA
T 

Suicide IA
T 

-.62 
-.63 

1548 
1548 

A
rm

y recruits w
ith an extrem

ely low
 history of attem

pts 
(0.3%

) and m
ultiple attem

pts (0.1%
), according to m

ilitary 
records 

Ellis et al., 
2016 

D
eath IA

T 
   adm

ission 
   discharge  

-.49 
-.48 
-.59 

118 
In patients at a psychiatric hospital w

ith a very high, self-
reported, history of attem

pts (52.5%
) and m

ultiple attem
pts 

(31.5%
) 

G
lenn et 

al., 2017 
D

eath IA
T 

   w
ith ideation and no attem

pt 
   w

ith attem
pt (lifetim

e) 
   w

ith attem
pt (past year) 

   w
ith attem

pt (past m
onth) 

   adm
ission 

   discharge 

 -.28 
-.29 
-.24 
-.31 
-.28 
-.35 

275 
    275 
250 

A
dolescents adm

itted to a short-term
 psychiatric treatm

ent 
program

 w
ith a high, self-reported, history of attem

pts 
(39.9%

) 

H
arrison et 

al., 2014 
D

eath/Suicide IA
T

a 
   w

ith no attem
pt (lifetim

e) 
   w

ith attem
pt (lifetim

e) 

-.47 
-.48 
-.38 

408 
357 
51 

U
ndergraduate students w

ith a m
oderate, self-reported, 

history of attem
pts (14.3%

) and m
ultiple attem

pts (4.3%
) 

H
arrison et 

al., 2018 
D

eath/Suicide IA
T

a 
   w

ith no attem
pt 

   w
ith single attem

pt 
   w

ith m
ultiple attem

pts 
   w

ith recent single attem
pt 

   w
ith recent m

ultiple attem
pt 

-.51 
-.43 
-.60 
-.49 
-.80 
-.46 

128 
21 
29 
78 
15 
38  

Patients presenting to the em
ergency departm

ent of a large 
hospital w

ith a very high, self-reported, history of attem
pts 

(71.9%
) and m

ultiple attem
pts (60.9%

) 

H
ussey et 

al., 2015 
D

eath-identity IA
T 

-.34 
42 

U
ndergraduate students w

ith no inform
ation provided on 

history of attem
pts 
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		 N

ock et al., 
2010 

D
eath/Suicide IA

T 
   D

 score < 0 (life association) 
   D

 score > 0 (death association) 

   -- b 
91 
69 
22 

Patients presenting to the psychiatric em
ergency 

departm
ent of a large hospital, all of w

hom
 had a history of 

attem
pts  

Price et al., 
2009 

D
eath IA

T 
   K

etam
ine  

   baseline 
   24hrs post-infusion  

  -.48 
-.28 

26 
  

Treatm
ent-resistant depression patients w

ith a m
oderate, 

self-reported, history of attem
pts (19%

) 

Price et al., 
2014 

D
eath IA

T 
   K

etam
ine  

   baseline 
   24hrs post-infusion 
   M

idazolam
  

   baseline 
   24hrs post-infusion 

  -.39 
-.36 
 -.54 
-.39 

 36 
  21 
 

 Treatm
ent-resistant unipolar m

ajor depression patients w
ith 

a m
oderate, self-reported, history of attem

pts (28%
) 

 Treatm
ent-resistant unipolar m

ajor depression patients w
ith 

a m
oderate-high, self-reported, history of attem

pts (38%
) 

Tang et al., 
2013 

D
eath/Suicide IA

T 
   no prim

ing 
   prim

ing (failure-related) 
   prim

ing (success-related)  

   -.41 
-.24 
-.57 

138 
24 
20 
26 

U
ndergraduate students w

ith no inform
ation provided on 

history of attem
pts 

V
iolanti et 

al., 2013 
Suicide IA

T
a 

   D
 score < -.15 (life association) 

   D
 score > -.15 < .15 (neutral) 

   D
 score >  .15 (death association) 

   -- b 
65 
52 
9 4 

Police officers from
 several departm

ents w
ith no 

inform
ation provided on history of attem

pts 

 N
ote. D

espite having different nam
es (e.g., D

eath/Suicide IA
T, D

eath IA
T) all the above-m

entioned IA
Ts refer to the death/suicide IA

T assessed 
w

ithin this thesis. The only exception is the ‘Suicide IA
T’ included in the C

hiurliza and colleagues (2016) study, w
hich specifically looked at 

individual’s self-association w
ith suicide specific content w

ith the intention of com
paring it to the death/suicide IA

T also utilized in their study.    
aIn three of the studies the IA

T d-score w
as com

puted such that a positive IA
T d-score represents a stronger self-association w

ith life,  
and a negative IA

T d-score represents a stronger self-association w
ith death. B

ecause the m
ajority of D

eath/Suicide IA
T studies com

puted  
the IA

T d-score such that (som
ew

hat counter intuitively) a negative IA
T d-score represents a stronger self-association w

ith life, and a  
positive IA

T d-score represents a stronger self-association w
ith death, the originally reported positive IA

T d-scores in studies m
arked w

ith  
the superscript ‘a’ w

ere reversed for ease of interpretation across IA
T d-scores in this table, so that a negative IA

T d-score consistently  
denotes a stronger self-association w

ith life across all studies included in the table. bIn tw
o of the studies no m

ean IA
T d-score w

as  
reported. A

uthors only reported num
ber of participants w

ith a negative IA
T d-score (stronger life association), or positive IA

T d-score  
(stronger death association), or an IA

T d-score at or near zero (interpreted as a ‘neutral’ association).     
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		 Table 2 
Bootstrapping M

ultiple M
ediation Results of the Suicide-Specific Indicators of Suicide Risk as O

utcom
e M

easures: Suicidal Ideation, Suicide 

Intention, Suicide Readiness, and Suicide Attem
pts 

 
 

 
        Suicidal Ideation  

           Suicide Intention                     Suicide R
eadiness 

               Suicide A
ttem

pts 
     

 
 

          L-C
I      U

-C
I      PE      SE 

  L-C
I      U

-C
I      PE      SE       L-C

I      U
-C

I     PE      SE         L-C
I      U

-C
I      PE     SE 

A
C

-7 
 

           -.80      -.01      -.36
*     .20 

  .02        1.37        .44
*        .32      -1.68       -.03     -.67

*    .41        -.66       -.01      -.24
*     .16          

Zest 
 

           -.47      -.05      -.19
*     .10 

 -.53          .77        .10      .32         -.53        .27     -.10     .20        -.07         .20       .04      .06       
Total indirect           -1.08      -.13      -.56

*     .24 
 -.08        1.38        .54      .36       -1.56       -.07     -.77

*     .38        -.55         .01      -.19
         .14         

Effect 
C

ontrast 
           -.67       .19      -.17      .21  

 -.42        1.79        .35      .53        -1.92       .22     -.58     .53         -.81         .01      -.28      .20         

 

N
ote. L-C

I = Low
er C

I; U
-C

I = U
pper C

I; PE = Point Estim
ate; SE = Standard Error; A

C
-7 = A

cquired C
apability for suicide; Zest = Zest for life 

       *p < .05 	
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Table 3 
Bootstrapping Multiple Mediation Results of the General Indicators of Suicide Risk as Outcome 

Measures: Depression and Psychological Distress 

         Depression           Distress  
       L-CI      U-CI      PE      SE           L-CI      U-CI      PE       SE 
AC-7      -2.27      -.04      -.93*       .55        -4.21      -.30    -1.58*        .92 
Zest      -6.01    -1.56     -3.70*      1.12       -8.35     -2.11    -4.90*     1.58 
Total indirect effect    -7.53    -1.86    -4.64*     1.43     -10.95     -2.75    -6.48*     2.05 
Contrast      -.82      4.85      2.77*    1.03          .28       6.27     3.32*     1.57 

 
Note. L-CI = Lower CI; U-CI = Upper CI; PE = Point Estimate; SE = Standard Error; AC-7 = 
Acquired Capability for suicide; Zest = Zest for life 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*p < .05	
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3.8 Figures 
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Figure 1. Results of regression analyses for (i) Suicidal Ideation (ii) Suicide Intention (iii) Suicide 

Readiness and (iv) Suicide Attempts, showing the direct and indirect pathways within the multiple 

mediation models. The numbers are standardized regression coefficients: ∧p = .051, *p < .05, **p < 

.01, ***p < .001. 
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Figure 2. Results of regression analyses for (i) Depression and (ii) Psychological Distress, showing 

the direct and indirect pathways within the multiple mediation models. The numbers are 

standardized regression coefficients:  *p < .05, **p < .01, ***p < .001. 
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Chapter 4   Suicide Risk Assessment: Trust an Implicit Probe or Listen to 

   the Patient? 

 

4.1  Abstract 

 Previous research suggests implicit cognition can predict suicidal behaviour. This study 

examined the utility of the death/suicide implicit association test (d/s-IAT) in acute and prospective 

assessment of suicide risk and protective factors, relative to clinician and patient estimates of future 

suicide risk. Patients (N = 128; 79 female; 111 Caucasian) presenting to an emergency department 

were recruited if they reported current suicidal ideation or had been admitted because of an acute 

suicide attempt. Patients completed the d/s-IAT and self-report measures assessing three death-

promoting (e.g., suicidal ideation) and two life-sustaining (e.g., zest for life) factors, with self-report 

measures completed again at three- and six-month follow-ups. The clinician and patient provided 

risk estimates of that patient making a suicide attempt within the next six months. Results showed 

that among current attempters, the d/s-IAT differentiated between first time and multiple 

attempters; with multiple attempters having significantly weaker self-associations with life relative 

to death. The d/s-IAT was associated with concurrent suicidal ideation and zest for life, but only 

predicted the desire to die prospectively at three months. By contrast, clinician and patient estimates 

predicted suicide risk at three- and six-month follow-up, with clinician estimates predicting death-

promoting factors, and only patient estimates predicting life-sustaining factors. The utility of the 

d/s-IAT was more pronounced in the assessment of concurrent risk. Prospectively, clinician and 

patient predictions complemented each other in predicting suicide risk and resilience, respectively. 

Our findings indicate collaborative rather than implicit approaches add greater value to the 

management of risk and recovery in suicidal patients.  
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4.2  Introduction 

 Suicide accounts for over 800,000 deaths per year worldwide (World Health Organization 

[WHO], 2014). In Australia, suicide is the leading cause of death for males and females aged 15 to 

44 years (Suicide Prevention Australia, 2015). The WHO (2014) has declared suicide prevention a 

global imperative. Therefore, accurate risk assessment, identification of protective factors, and 

effective prevention strategies are important public health targets.  

Suicide risk assessment is typically conducted through a collaborative partnership between 

the clinician and the patient, the outcome of which is an estimated level of risk of the patient 

making a future suicide attempt. Risk assessment relies on patients honestly revealing their suicidal 

intent and clinicians accurately estimating that intent through information provided primarily by the 

patient (Bryan & Rudd, 2006). Problems arise when there is a disagreement between patient and 

clinician estimates (Bryan & Rudd, 2006; Joiner, Rudd, & Rajab, 1999), which can occur as often 

as 50% of the time (Brown, Jones, Betts, & Wu, 2003; Joiner et al., 1999). Disagreements may arise 

from a variety of reasons. One relates to the common practice in clinical settings to use time-

efficient assessment protocols, which may not always have optimal psychometric properties or have 

poor predictive validity (Chan et al., 2016; Franklin et al., 2016; Large et al., 2016). Another reason 

disagreement can arise is because the clinician prioritises estimating future risks and hence is 

motivated to err on the side of caution, but the patient’s future outlook is less focused on risk but on 

the hope for life to change for the better and how to bring about that change. That is, due to the fear 

of losing a patient to suicide and the worry surrounding malpractice claims, clinicians are likely to 

focus on traditional, desire-to-die orientated risk factors (Bongar & Sullivan, 2013; Jobes, Rudd, 

Overholser, & Joiner, 2008). By contrast, the patient may primarily focus on finding reasons for 

living and the strength to re-engage with life (Bryan, Rudd, Peterson, Young-McCaughan, & 

Wertenberger, 2016; Harrison, Stritzke, Fay, Ellison, & Hudaib, 2014; Linehan, Goodstein, Nielsen, 

& Chiles, 1983). Yet another reason for disagreement is attributed by some to the patient denying 

their suicidal intent (Busch, Fawcett, & Jacobs, 2003; Fawcett et al., 1990). It is striking that a high 
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number of patients make a suicide attempt after explicitly denying experiencing any thoughts of 

suicide (Busch et al., 2003).  This has led to the development of alternative risk prediction methods 

that do not rely on patient self-report.  

Implicit measures of suicide risk avoid the problems associated with patient self-report and 

have shown promise in differentiating between high and low risk individuals, as well as 

prospectively predicting future suicide risk (Nock et al., 2010; Randall, Rowe, Dong, Nock, & 

Colman, 2013). For example, Nock and colleagues (2010) measured implicit cognition using the 

death/suicide Implicit Association Test (d/s-IAT). The d/s-IAT is a computer-based reaction time 

task that measures individuals’ automatic, cognitive self-associations with life relative to death. 

This method distinguished suicide attempters from other psychiatrically distressed patients and was 

associated with suicide-attempt status at presentation to the emergency department beyond explicit 

self-report predictors. However, in a more recent study of emergency care patients, the d/s-IAT did 

not distinguish between patients who attempted suicide in the week prior to admission and patients 

who had not attempted suicide in the week prior to admission (Barnes et al., 2017). Similarly, in a 

recent study of a large military sample, neither scores on a death-IAT nor a suicide-IAT were 

associated with suicidal ideation (Chiurliza et al., 2016). Nonetheless, in the two prospective studies 

with patient samples to date, the d/s-IAT predicted suicide attempts at six-month follow-up (Barnes 

et al., 2017; Nock et al., 2010). In sum, there is promising initial evidence that the d/s-IAT is useful 

in prospectively predicting suicidal behavior, but results have been equivocal regarding the d/s-

IAT’s ability to reliably distinguish between relevant risk groups. Therefore replication of d/s-IAT 

findings is important to further examine the generalizability of the utility of this implicit tool in the 

assessment of suicide risk (cf., Open Science Collaboration, 2015). 

In addition to some ambiguity across prior studies about when and for whom d/s-IAT scores 

are associated with suicidal thoughts or behaviours, the conceptual model underlying these 

presumed associations has to our knowledge not been articulated previously. According to the 

interpersonal theory of suicide, humans are evolutionary wired to cling to life (Joiner, 2007). That is 



111		
	

why suicide is not easy and one first has to acquire the capability to overcome this ingrained desire 

to live. This involves repeated self-associations over time with the prospect of one’s own deliberate 

death, facilitated by acquiring greater pain tolerance and reduced fear of death, which in turn would 

reduce automatic inclinations to fear and avoid death and associated pain. The d/s-IAT is thought to 

tap into such automatic, well-established memory associations between self and attributes (such as 

life or death). If humans have a strong ingrained desire to live, then one would expect that people 

generally would show faster implicit self-associations with life than with death. However, to the 

extent that new memory associations repeatedly associate self with death in suicidal individuals, the 

implicit self-life association weakens. For some suicidal individuals this process may eventually 

result in faster self-associations with death than with life, but results across all published d/s-IAT 

studies to date show a consistent pattern where d/s-IAT scores reflect stronger association of self 

with life rather than death even in the most severe samples of recent attempters in emergency care 

(e.g., Barnes et al., 2017; Chiurliza et al., 2016; Ellis, Rufino, & Green, 2016; Glenn et al., 2017; 

Harrison et al., 2014; Hussey, Daly, & Barnes-Holmes, 2015; Price et al., 2014). Given that the 

distribution of d/s-IAT scores in clinical (Barnes et al., 2017; Nock et al., 2010) and non-clinical 

(Chiurliza et al., 2016; Harrison et al., 2014) samples shows predominantly variability in the 

strength of self-associations with life from strong to weak (rather than weak or strong self-

associations with death), the utility of the d/s-IAT in risk assessment is due to its ability to tap into 

an individual’s diminished desire to live. For example, in a sample of psychiatric inpatients, 

participants did not show implicit self-associations with death, but showed implicit self-associations 

with life, which became stronger over the course of several weeks of treatment (Ellis et al., 2016). 

Moreover, the stronger participants’ associations between life and self were at admission, the lower 

their suicidal ideation was six weeks later at discharge. This suggests that the strength of implicit 

self-life associations as measured by the d/s-IAT, rather than being trait-like, fluctuate with the 

severity of suicidal ideation and can strengthen over the course of short-term treatment.  
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Longitudinal evidence on the interplay between the desire to live and the desire to die in 

predicting suicide attempts over a two-year period also suggests that suicidal behavior is primarily 

driven by the absence of the desire to live rather than the presence of the desire to die (Bryan et al., 

2016). Contemporary theories of suicide, and risk assessment protocols, need to better account for 

the dynamic balance between an individual’s desire to live and desire to die (Bryan et al., 2016; 

O’Connor et al., 2012). According to the buffering hypothesis (Johnson, Wood, Gooding, Taylor, & 

Tarrier, 2011), risk and resilience exist on separate dimensions and make unique contributions to 

the onset of suicidality. Life-sustaining resilience factors are psychological attributes, processes, or 

abilities that attenuate the negative impact of risk factors, thereby diminishing the probability of 

suicidal outcomes in situations of adversity (Collins, Best, Stritzke, & Page, 2016). In the current 

study, we measured life-sustaining resilience factors with a behavioural task assessing the strength 

of implicit life-self associations, as well as with self-report measures of zest for life and the desire to 

live.  

In the management of individuals with suicidal behaviours it is vitally important to note the 

patient’s self-report of current risk factors, such as history of intent and lethality of prior attempts, 

level of co-morbid conditions, and recent changes in distressing circumstances as well as protective 

factors. Incorporating implicit tests into the suicide risk assessment process provides the clinician 

with another tool for predicting risk that taps into the strength of life-sustaining life-self 

associations, does not rely on patient self-report, and ensures a multi-method approach is utilized. In 

light of the mixed findings around the accuracy of clinician prediction of suicide risk (Ægisdóttir et 

al., 2006), there may be great value in incorporating an additional risk assessment tool. However, 

just as there can be disagreement between the patient’s and the clinician’s estimates of risk, there 

can be disagreement between the patient’s explicit self-report and the patient’s score on an implicit 

measure of risk. A patient may report their risk of future suicide as low, while their implicit self-

associations with life and death may suggest the patient is at high risk. The question then becomes 

how might clinicians resolve this conflict? They may adopt a suspicious or adversarial stance, 
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potentially sabotaging the trusting and respectful collaboration between the clinician and the patient 

(Fowler, 2012). Alternatively, clinicians could engage with the patient and aim to enhance the 

therapeutic alliance by adopting a stance of curiosity, concern, and calm exploration of the patient’s 

risk assessment if it conflicts with the risk assessment returned by the implicit tool. This conflict 

may be resolved in favour of trusting the implicit measure if the predictive strength of this measure 

is superior to the predictive strength of the patient’s explicit prediction. However, doing so may 

jeopardize the therapeutic alliance and rapport with the patient that is vital to effective risk 

management (Dunster-Page, Haddock, Wainwright, & Berry, 2017).  

Current Study 

The current study adopts a multi-method approach to examine the utility of an implicit 

measure (i.e., the d/s-IAT), relative to explicit self-report measures, in acute and prospective suicide 

risk assessment. Patients presenting to the emergency department of a large hospital were invited to 

participate if they reported current suicidal ideation or had been admitted to emergency care 

because of an acute suicide attempt. Participants completed an implicit measure and a range of 

explicit self-report measures at the time of admission, and completed the explicit measures again at 

three-month and six-month follow-ups.  

The first aim was to test if the d/s-IAT reliably differentiates between patients at different 

points on the suicidal continuum at the time of initial risk assessment (intake in emergency care). 

From the perspective of the ‘ideation-to-action’ framework (Joiner, 2007; Klonsky & May, 2015; 

O’Connor, 2011), measures of suicide risk should distinguish between individuals who only think 

about suicide, from those who go on to make an attempt, and from those who make multiple (two or 

more) suicide attempts. Findings with respect to recent attempt status in emergency care patients 

have been equivocal. In an early study (Nock et al., 2010), recent attempters had significantly 

weaker self-associations with life relative to death than individuals without a recent attempt, but in a 

subsequent study (Barnes et al., 2017), patients had similar self-associations with life regardless of 

whether they had made a recent suicide attempt or not. We therefore tested whether the d/s-IAT 
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could differentiate between ideators (with no history of suicide attempts), single attempters 

(individuals who had made only one suicide attempt in their lifetime), and multiple attempters. We 

expected attempters to have significantly weaker self-associations with life relative to death 

compared to ideators. In addition, amongst a group of recent attempters, we tested if the d/s-IAT 

could differentiate between individuals who had made a single suicide attempt and those who had 

made multiple suicide attempts. Based on the finding that multiple attempters are at a greater risk of 

suicide (Nock et al., 2008; Rudd, Joiner, & Rajab, 1996), we predicted that multiple attempters 

would show significantly weaker self-associations with life relative to death compared to those who 

had made a single suicide attempt.  

The current study extends prior research on implicit assessment of suicide risk by 

investigating not only death-promoting risk factors such as suicidal ideation and the desire to die, 

but also the role of life-sustaining, protective factors including zest for life and the desire to live at 

the time of acute emergency care, as well as prospectively at three-month and six-month follow-up. 

Therefore, the second aim was to determine if the implicit risk measure was associated with acute 

suicide risk and protective factors at time of admission to the emergency department beyond the 

effects of the most robust risk factor, prior suicide attempts, and explicit clinician and patient 

predictions. We expected the d/s-IAT to be associated with current risk status above and beyond 

suicide attempts, clinician prediction, and patient prediction (cf., Nock et al., 2010).  

The third aim of the current study was to examine the utility of the d/s-IAT in prospectively 

predicting not only death-promoting but also life-sustaining variables, above and beyond the 

explicit self-report predictors. Specifically, we compared the relative strength of the implicit 

measure, self-reported clinician prediction, and self-reported patient prediction to determine if the 

potential benefits of introducing implicit measures into the risk assessment process justify the 

potential costs. We expected the d/s-IAT to predict suicide attempts at follow-up, as previously 

found in clinical samples (Barnes et al., 2017; Nock et al., 2010). We also tested if the d/s-IAT 

predicted suicidal ideation and the explicit desire to die at time of follow-up. In addition, we tested 
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if the d/s-IAT predicted life-sustaining factors including zest for life and the desire to live at time of 

follow-up. Finally, the inclusions of protective, life sustaining outcomes in our design allowed for 

the testing of novel differential hypotheses for clinician and patient predictions. Specifically, due to 

the prevention of death being of foremost concern among clinicians (Bongar & Sullivan, 2013; 

Jobes et al., 2008), we expected clinician predictions of risk to be more strongly associated with 

death-promoting factors than with life-sustaining factors. From a patient’s point of view, risk is 

reduced if he or she believes there is a life worth living (Bryan et al., 2016; Harrison et al., 2014; 

Jobes, 2016; Linehan et al., 1983), so we expected patient predictions of risk to be more strongly 

associated with life-sustaining factors than with death-promoting factors. 

4.3 Method 

Participants 

One-hundred and twenty-eight adults (79 female) aged from 18-25 years old (35.9%), 25-34 

(26.6%), 35-44 (16.4%), 45-54 (12.5%), 55-64 (7%), to 65-74 years old (1.6%) presenting to the 

emergency department of a large metropolitan hospital participated in this study. Age was recorded 

using the categories as listed on the standard hospital assessment protocol for patient intake. Of 

these, 86.7% were Caucasian, 2.3% East Asian, 2.3% Southeast Asian, 0.8% Aboriginal/Torres 

Strait Islander, 0.2% Black/African American, and the remaining 7.7% were self-identified as 

‘other’. All 128 participants that were recruited reported suicidal ideation at admission. Of those, 75 

participants reported only current suicidal ideation with no current suicide attempt, and 53 

participants reported current suicidal ideation and also had just made a suicide attempt. Of the 75 

presenting with ideation only, 21 (28%) had never made an attempt, 14 (18.7%) had made one 

attempt, and 40 (53.3%) had made multiple prior attempts. Of the 53 presenting with ideation and a 

recent suicide attempt, 15 (28.3%) had made no prior attempts (i.e., this recent attempt was their 

first attempt in their lifetime), 38 (71.7%) had made one or more prior attempts (i.e., at time of 

admission they had made multiple attempts in their lifetime. Four participants died by suicide over 

the course of the study. Participants who died by suicide did not significantly differ from the other 
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participants on relevant baseline variables (including suicidal ideation, desire to die, suicide 

attempts, self-harm attempts, zest for life, and desire to live). There were no gender differences 

within the two groups in terms of suicidal ideation or number of suicide attempts. Because only one 

previous study (Nock et al., 2010) had used the d/s-IAT in a similar sample and longitudinal design, 

we did not perform a priori power analysis, but instead recruited a slightly larger sample than the 

one that had shown sufficient power to detect outcomes at three and six month follow-up. Post hoc 

power analyses revealed adequate to strong power for the three-month follow-up (ideation = .59, 

desire to die = .99, desire to live = .91, zest for life = .92), and adequate power for the six-month 

follow-up (ideation = .74, desire to die = .48, desire to live = .57, zest for life = .60). The hospital’s 

and the university’s ethics committees approved all procedures and written informed consent was 

obtained from all participants.  

Procedure and Measures 

 Individuals presenting to the emergency department with suicidal ideation or a suicide 

attempt first underwent a medical examination by the emergency physician. This included all 

relevant physical, laboratory, and imaging tests. Once the patient was stable and medically cleared 

(through review of the relevant tests), the psychiatrist (which is the study site investigator) would 

engage the patient in a full psychiatric examination, following which a management plan would be 

implemented. After the management plan is decided and initiated the site investigator would 

approach patients that met the study’s inclusion criteria (i.e., at least 18 years of age, able to speak 

English, showed no severe cognitive impairment and no signs of intoxication). This usually 

occurred within a four-hour timeframe. Individuals were then provided an information sheet and the 

study was described to them. Consenting patients completed the d/s-IAT and questionnaires in a 

private room within the emergency department, which took approximately 20 minutes. Once the 

d/s-IAT and self-report measures were collected, participants returned to their bed.  

Demographic and psychiatric factors. Patients’ age, sex, marital status, race-ethnicity, 

principal diagnosis, and medication use were recorded.  
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Death/suicide implicit association test (d/s-IAT; Nock et al., 2010). The d/s-IAT is a 

computer-based categorisation task that uses reaction time to measure automatic cognitive 

associations individuals hold about life and death/suicide. The task measures how long it takes an 

individual to categorize words associated with each of the following four categories: ‘life’ (alive, 

breathing, thrive, live, and survive); ‘death/suicide’ (deceased, die, dead, lifeless, and suicide); ‘me’ 

(myself, my, self, mine, and I); and ‘not me’, (them, other, theirs, their, and they). The 

categorization task is completed under two conditions. In the first condition, words representing 

‘life’ and ‘me’ are categorised using the same response key, and words representing ‘death/ suicide’ 

and ‘not me’ are categorised using a different response key. In the second condition, words 

representing ‘life’ and ‘not me’ are categorised using the same response key and words representing 

‘death/ suicide’ and ‘me’ are categorised using a different response key. Responses are speeded 

when the combined categories are strongly associated in memory. 

Reaction times, from the onset of each stimulus to the correct classification of that stimulus, 

in the ‘life or me’ and ‘death/suicide or me’ categories were recorded and analysed using the 

standard IAT algorithm to calculate a net difference d/s-IAT score (Greenwald, Nosek, & Banaji, 

2003). Positive d/s-IAT scores indicate individuals responded faster when ‘life’ was paired with 

‘me’ than when ‘death/suicide’ was paired with ‘me’ and therefore have a stronger self-association 

with ‘life’ relative to ‘death/suicide’. Negative d/s-IAT scores indicate individuals responded faster 

when ‘death/suicide’ was paired with ‘me’ than when ‘life’ was paired with ‘me’ and therefore have 

a stronger self-association with ‘death/suicide’ relative to ‘life’. The IAT has shown greater levels 

of reliability than other latency-based implicit measures (Cunningham, Preacher, & Banaji, 2001; 

Nosek, Greenwald, & Banaji, 2007). The IAT has also shown good internal consistency (split-half 

correlations or alpha), with scores ranging from .7 to .9 (Greenwald & Nosek, 2001; Schmukle & 

Egloff, 2004), satisfactory test-retest reliability across many variants of the measure (Schmukle & 

Egloff, 2004), and construct validity (Lane, Banaji, Nosek, & Greenwald, 2007). In the current 
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sample split-half reliability analysis, using Spearman-Brown correction, indicates the d/s-IAT has 

good internal consistency (r = .85). 

Clinician and patient predictions (cf., Barnes et al., 2017; Nock et al., 2010). Clinician 

prediction (rated by one clinician) was assessed with the following question, “Based on your 

clinical judgement and all that you know of this patient, if untreated, what is the likelihood that this 

patient will make a suicide attempt in the next six months?” The clinician rated the likelihood on a 

5-point scale, with response options ranging from (0) = extremely low to (4) = extremely high. 

Patient prediction was assessed with the following question, “What is the likelihood that you will 

make a suicide attempt in the next six months?” using the same response scale. 

Suicidal ideation frequency, suicidal ideation intensity, and attempts. Two questions 

adapted from the Self-Injurious Thoughts and Behaviors Interview (SITBI; Nock, Holmberg, 

Photos, & Michel, 2007) assessed suicidal ideation frequency in the past year (“How many times 

have you thought about suicide?”), with the following response options (0) = Never, (1) = Once or 

twice a year, (2) = Once or twice a month, (3) = Once or twice a week, (4) = Three or four times a 

week, (5) = Almost every day, and suicidal ideation intensity in the past year (“On average, how 

intense were your thoughts about suicide?”), with the following response options (0) = Just a 

fleeting thought, (1) = More than a fleeting thought, but pretty mild, (2) = Somewhat intense, (3) = 

Very intense, (4) = Extremely intense. An additional SITBI question was included to ensure suicidal 

ideation was clearly distinguished from thoughts of self-harm (i.e., “sometimes a person has 

thoughts of purposely hurting himself or herself without wanting to die (for example, cutting or 

burning). Another SITBI question assessed lifetime history of suicide attempts (“How many times 

in your lifetime have you made an actual attempt to kill yourself in which you had at least some 

intent to die?”). Response options were (0) = Never, (1) = Once, (2) = Twice, (3) = Three or four 

times, (4) = Five or more times. The SITBI also includes questions prior to the suicide attempts 

question to ensure that respondents clearly distinguish suicide attempts from suicide gestures (i.e., 

“doing something to lead someone to believe you wanted to kill yourself when you really had no 
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intention of doing so”) and non-suicidal self-harm behaviours (i.e., “purposely hurting yourself 

without wanting to die”). The presence of two or more suicide attempts constitutes multiple 

attempts in the current study. The SITBI has excellent interrater reliability (average κ = .99), 

adequate test-retest reliability (average κ = .70), and construct validity through correspondence with 

other measures of suicidal ideation, suicide attempts, and self-injury (Nock et al., 2007), and is 

suitable in self-report format (Latimer, Meade, & Tenant, 2013). Concurrent validity of the SITBI 

items (suicidal ideation, suicide attempts) can be seen through their significant association with one 

another (r = .35) as well as with measures of risk and protective factors at baseline and at three-

month and six-month follow-up. Patient responses on these items were verified using the Psychiatry 

Online Information System (PSOLS), which contains hospital medical records of each patient. 

  Desire to die and live (cf., Bryan et al., 2016; Kovacs & Beck, 1977). Two questions were 

used to assess the two potential voices in a suicidal individual’s head, one that says ‘I want to die’ 

and another that says ‘I want to live’. Patients answered the following questions based on their 

personal experience over the past week, “How strong was the voice saying “I want to die”?” and 

“How strong was the voice saying “I want to live”?”. Patients responded on 9-point scale, with 

responses ranging from (0) = very weak to (8) = very strong. 

Zest for Life. The Zest for Life scale contains five questions adapted from the Survival and 

Coping Beliefs Subscale (SCB-S) of the Reasons For Living Inventory (RFL; Linehan et al., 1983). 

The rationale for using these five questions was to broaden the suicide specific focus of the Reasons 

For Living items and instead tap into an individual’s zest for life more generally by assessing their 

engagement with, enthusiasm towards, and positive outlook on life over the past week. In addition, 

a brief measure was required so that it could also be administered in the follow-up assessments 

within the brief patient contact time available. Patients rated on a 9-point scale how much they 

agreed with the statements “I have a love for life”, “I believe I can find a purpose in life, a reason 

to live”, “I believe I can find solutions to my problems”, “I have a desire to live”, and “I have hope 

that things will improve and the future will appear happier”. Response options range from (0) = 
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not at all to (8) = very strongly. The 5-item Zest for Life measure has high internal consistency 

within the current clinical sample (α = .92; average inter-item correlation = .69), comparable to the 

23-item full scale (α = .97; average inter-item correlation = .57). Concurrent validity of this brief 

measure is supported in the current clinical sample through significant inverse correlations with 

suicidal ideation frequency (-.45, p < .001) and intensity (-.28, p < .01), suicide attempts (-.20, p < 

.01), non-suicidal self-harm thoughts (-.21, p < .05), and non-suicidal self-harm attempts (-.19, p < 

.05), and the single-item measure of the desire to die (-.41, p < .001), and a significant positive 

association with the single-item measure of the desire to live (.57, p < .001). 

Follow-up Procedure and Measures 

At three-months and six-months after initial testing, patients were contacted by telephone 

and asked a series of follow-up questions. Telephone interviews were conducted either by the 

hospital’s Self-harm and Crisis Counselling services or by the psychiatrist (AH).  

Suicidal ideation frequency and attempts. The same questions from the SITBI that were 

used at intake to assess suicidal ideation frequency and attempts were also used at three- and six-

month follow-up, except that the response options were modified for frequency of suicidal ideation 

to cover the week preceding the follow-up contact: “How many times have you thought about 

suicide?” with responses ranging from (0) = Never, (1) = Once, (2) = Two or three times, (3) = 

Four or five times, (4) = Almost every day. Suicide attempts were assessed with respect to the time 

period since patients commenced the study: “How many times have you made an actual attempt to 

kill yourself in which you had at least some intent to die?” using the same response options as used 

at the time of admission. Because responses to this item were highly skewed (only six of the 23 who 

had made an attempt by the six-month follow-up had more than one attempt), responses were later 

treated as a dichotomous variable (0 = no attempt; 1 = one or more attempt/s). 

Patient responses on these items were verified using an electronic state wide data base 

(Psychiatry Services OnLine Information System; PSOLIS).  
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Desire to die and live and zest for life. The desire to die, the desire to live, and zest for life 

over the past week were measured using the same questions and response options used at the time 

of admission. 

The percentage of missing data at follow-up waves was negligible (0.8 – 1.6%). Given that 

only one or two data points were missing on some of the variables, we used listwise deletion of 

missing data.  

4.4  Results 

d/s-IAT Scores at Time of Admission 

We tested if the d/s-IAT could reliably differentiate between individuals at different points 

on the suicidal continuum. In the current study, a positive d/s-IAT score indicates a self-association 

with life and a negative score indicates a self-association with death. The mean d/s-IAT score was 

0.51 (SD = 0.46), indicating that, on average, participants exhibited a self-association with life. The 

d/s-IAT did not differentiate between non-attempters (n = 21; M = 0.43; SD = 0.39), individuals 

who had made one attempt (14 from the current ideation only group who had made one prior 

attempt plus 15 from the current attempter group for whom the current attempt was the first attempt; 

n = 29; M = 0.60; SD = 0.52), and multiple attempters (40 from the current ideation only group who 

had made multiple prior attempts plus 38 from the current attempter group for whom the current 

attempt was not the first attempt; n = 78; M = 0.49; SD= 0.45), F(2, 125) = 0.867, p = .42. Focusing 

solely on the individuals who had made a recent (past week) suicide attempt (n = 53), the d/s-IAT 

differentiated between those who had made a single attempt (n = 15) from those who had made 

multiple attempts (n = 38) in their lifetime. As predicted, those who had made multiple suicide 

attempts (M = 0.46; SD = 0.50) had significantly weaker self-associations with life relative to death 

compared to those who had made a single attempt (M = 0.80, SD = 0.57), t(51) = 2.12, p = .039; 

Hedge’s g = 0.64. Descriptive statistics for measures at time of admission for each of the patient 

sub-groups used in the d/s-IAT group comparisons are reported in Table 1.  
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Associations Between Risk Assessment Methods (d/s-IAT, Clinician and Patient Prediction) 

and Death-Promoting/Life-Sustaining Variables at Time of Admission  

We assessed if the implicit measure was associated with suicide risk and resilience at time 

of admission. Bivariate correlations coefficients between the risk assessment methods (d/s-IAT, 

clinician prediction, and patient prediction) and the death-promoting variables (suicidal ideation 

frequency in the past year, suicidal ideation intensity in the past year, history of suicide attempts, 

desire to die in the past week) and life-sustaining variables (zest for life in the past week, desire to 

live in the past week) at time of admission are presented in Table 2. The correlation between 

clinician and patient prediction is significant but small (r = .20, p = .024; Cohen, 1988). As the d/s-

IAT was significantly associated with suicidal ideation frequency and zest only, these two measures 

were used in regression analyses to examine the relative strength of associations of the d/s-IAT and 

clinician and patient prediction with suicidal ideation and zest for life at intake. 

Hierarchical multiple regression analyses were conducted to assess how strongly associated 

the d/s-IAT scores were with suicidal ideation and zest, above and beyond the most robust risk 

factor (i.e., prior suicide attempts) and explicit clinician and patient predictions. Prior suicide 

attempts were entered at Step 1 of the model, followed by clinician and patient prediction at Step 2, 

and d/s-IAT scores at Step 3 (see Table 3). 

Suicidal ideation. At Step 1, prior suicide attempts accounted for a significant 12.7% of the 

variance in suicidal ideation, F(1, 125) = 18.19, p < .001. As expected, there was a positive 

association between prior attempts and suicidal ideation. The addition of clinician and patient 

prediction to the model at Step 2 accounted for an additional 16.1% of the variance, ΔF(2, 123) = 

13.94, p < .001. Examination of standardized betas shows that this was primarily due to the 

moderate positive association between patient prediction and suicidal ideation, whereas the 

association between clinician prediction and suicidal ideation was not significant. At Step 3, d/s-

IAT scores were added to the model accounting for an additional 2.5% of the variance in suicidal 

ideation, ΔF(1, 122) = 4.41, p = .038. The greater the implicit association of self with life, the lower 
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the frequency of suicidal ideation. The association between patient prediction and suicidal ideation 

was more than twice as strong as the association between the d/s-IAT and suicidal ideation. 

Together, the four risk assessment variables explained 31.3% of the variance in suicidal ideation, 

F(4, 122) = 13.91, p < .001.  

Zest for life. At Step 1 of the model, prior suicide attempts accounted for a significant 4.2% 

of the variance in zest for life, F(1, 124) = 5.49, p = .021. Higher levels of zest for life were 

associated with a lower number of attempts. Adding clinician and patient prediction to the model at 

Step 2 accounted for an additional 20.6% of the variance in zest for life, ΔF(2, 122) = 16.75, p < 

.001. Examination of standardized betas shows that again this was primarily due to the moderate to 

strong negative association between patient prediction and zest for life, whereas the association 

between clinician prediction and zest for life was not significant. At Step 3, d/s-IAT scores were 

added to the model accounting for an additional 3% of the variance in zest for life, ΔF(1, 121) = 

5.08, p = .026. The greater the implicit association of self with life, the higher an individual’s self-

reported zest for life. Together, the four risk assessment variables explained 27.9% of the variance 

in zest for life, F(4, 121) = 11.71, p < .001. 

Thus, of the explicit measures at time of admission, only patient prediction was significantly 

associated with suicidal ideation and zest for life. The implicit measure was also significantly 

associated with suicidal ideation and zest at time of admission, above and beyond prior attempts and 

clinician and patient prediction.  

Predicting Death-Promoting and Life-Sustaining Variables at Follow-up 

 Bivariate correlations between the risk assessment methods (d/s-IAT, clinician prediction, 

and patient prediction) and the death-promoting variables (suicidal ideation in the past week, 

suicide attempts since time of admission, desire to die in the past week) and life-sustaining variables 

(desire to live in the past week, zest for life in the past week) at three-month and six-month follow-

up are presented in Table 4.  
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Hierarchical multiple regression analyses were conducted to assess the predictive ability of 

clinician and patient prediction and d/s-IAT scores of death-promoting (suicidal ideation and desire 

to die) and life-sustaining (desire to live and zest) variables at three-month and six-month follow-

ups. Hierarchical binary logistic regression was used for suicide attempts. Clinician and patient 

prediction were entered at Step 1 of the model, followed by d/s-IAT scores at Step 2. Results for the 

hierarchical multiple regression analyses for three-month and six-month follow-up are reported in 

Table 5 and 6, respectively. Bias corrected, accelerated (BCa) 95% CI bootstrapping hierarchical 

regressions based on 5000 samples and the use of Heteroscedasticity-Consistent Standard Error 

(HCSE: Hayes and Cai, 2007) estimators using HC3 were conducted to confirm these findings. 

Results for suicide attempts are not included in Table 5 and 6 as all results were non-significant. 

During the six-month follow-up period, 23 of 128 participants (18%) had made a suicide attempt, 

which is comparable to the number reported in a previous study of emergency care patients using 

the d/s-IAT (14 of 91; 15%; Nock et al., 2010). 

Three-month follow-up 

Suicidal ideation. At Step 1, clinician and patient prediction accounted for a significant 

4.9% of the variance in suicidal ideation, F(2, 121) = 3.10, p = .049. Clinician prediction was the 

only significant predictor of suicidal ideation. The addition of the d/s-IAT to the model at Step 2 

accounted for a non-significant additional 0.6% of the variance, ΔF(1, 120) = 0.77, p = .38.   

Suicide attempts. At Step 1, clinician and patient prediction did not significantly predict 

suicide attempts at three-month follow-up (Nagelkerke R2 = .05), χ2(2) = 3.66, p = .16. The addition 

of d/s-IAT scores at step 2, also resulted in a non-significant model (Nagelkerke R2 = .07), χ2(3) = 

4.88, p = .18.  

Desire to die. At Step 1, clinician and patient prediction accounted for a significant 14.1% of 

the variance in desire to die at three-month follow-up, F(2, 120) = 9.86, p < 001. Clinician 

prediction was the only significant predictor of the desire to die. The addition of the d/s-IAT to the 

model at Step 2 accounted for an additional and significant 5.0% of the variance, ΔF(1, 119) = 7.30, 
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p = .008.  Examination of standardized betas shows clinician prediction was the strongest 

significant predictor. Patient prediction and the d/s-IAT also significantly and comparably 

contributed to the model, however less so than clinician prediction. Together, the three risk 

assessment variables explained 19.1% of the variance in the desire to die, F(3, 119) = 19.36, p < 

.001.  

Desire to live. At Step 1, clinician and patient prediction accounted for a significant 10.2% 

of the variance in the desire to live at three-month follow-up, F(2, 120) = 6.79, p = .002. In contrast 

to the death-promoting outcome variables, patient prediction was the only significant predictor of 

the desire to live. The addition of the d/s-IAT to the model at Step 2 accounted for a non-significant 

additional 0.4% of the variance, ΔF(1, 119) = 0.55, p = .46.    

Zest. At Step 1, clinician and patient prediction accounted for a significant 11% of the 

variance in zest at three-month follow-up, F(2, 121) = 7.50, p = .001. Consistent with the other life-

sustaining outcome variable (desire to live), patient prediction was the only significant predictor of 

zest. The addition of the d/s-IAT to the model at Step 2 accounted for a non-significant additional 

0.4% of the variance, ΔF(1, 120) = 0.52, p = .47.   

In sum, clinician prediction predicted the death-promoting outcomes (suicidal ideation and 

desire to die) at three-month follow-up, whereas patient prediction predicted only the desire to die, 

but also predicted both life-sustaining outcomes (desire to live and zest for life) at three-month 

follow-up. The implicit measure only predicted the desire to die at three-month follow-up. BCa 

95% CI bootstrapping and HCSE estimators confirmed these findings. 

Six-month follow-up. 

Suicidal ideation. At Step 1, clinician and patient prediction accounted for a significant 

7.2% of the variance in suicidal ideation at six-month follow-up, F(2, 121) = 4.69, p = .011. 

Clinician prediction was still the only significant predictor of suicidal ideation. The addition of the 

d/s-IAT to the model at Step 2 accounted for a non-significant additional 0.2% of the variance, 

ΔF(1, 120) = 0.30, p = .58.   
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Suicide attempts. At Step 1, clinician prediction and patient prediction did not significantly 

predict suicide attempts at six-month follow-up (Nagelkerke R2 = .03), χ2(2) = 2.41, p = .30. The 

addition of d/s-IAT scores at Step 2, also resulted in a non-significant model (Nagelkerke R2 = .04), 

χ2(3) = 3.08, p = .38.  

Desire to die. At Step 1, clinician and patient prediction accounted for a non-significant 

3.7% of the variance in desire to die at six-month follow-up, F(2, 119) = 2.32, p = .10. The addition 

of the d/s-IAT to the model at Step 2 accounted for a non-significant additional 0.6% of the 

variance, ΔF(1, 118) = 0.75, p = .39.     

Desire to live. At Step 1, clinician and patient prediction accounted for a significant 5.1% of 

the variance in the desire to live at six-month follow-up, F(2, 119) = 3.22, p = .044. Similar to the 

three-month follow-up, patient prediction was the only significant predictor of the desire to live. 

The addition of the d/s-IAT to the model at Step 2 accounted for a non-significant additional 0.2% 

of the variance, ΔF(1, 118) = 0.26, p = .61.   

Zest. At Step 1, clinician and patient prediction accounted for a significant 5.3% of the 

variability in zest for life at six-month follow-up, F(2, 120) = 3.37, p = .038. Again, only patient 

prediction was a significant predictor of zest. The addition of the d/s-IAT to the model at Step 2 

accounted for a non-significant additional 0.3% of the variance, ΔF(1, 119) = 0.35, p = .55.     

In sum, the six-month follow-up results showed a similar pattern to the three-month follow-

up results. Clinician prediction predicted suicidal ideation at the six-month follow-up, and patient 

prediction predicted both life-sustaining outcomes (desire to live and zest for life) at the six-month 

follow-up. The implicit measure did not predict any of the outcome variables at six-month follow-

up. These results were also confirmed by BCa 95% CI bootstrapping and HCSE estimators.1 

4.5 Discussion 

The current study adopted a multi-method approach to examine the utility of an implicit 

measure (i.e., the d/s-IAT), relative to explicit measures, in acute and prospective suicide risk 

assessment. Specifically, we tested the d/s-IAT’s ability to predict suicide risk status at time of 
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admission to emergency care, and to prospectively predict death-promoting and life-sustaining 

outcomes at three and six months following discharge. We also compared the strength of the 

implicit measure relative to the explicit patient and clinician predictions in predicting these 

outcomes.  

Consistent with previous findings in clinical (e.g., Barnes et al., 2017) and non-clinical 

samples (e.g., Chiurliza et al., 2016), average d/s-IAT scores showed predominantly variability in 

the strength of self-associations with life rather that with death. Even among the highest risk 

patients in our sample (those who were in the ED because of a current suicide attempt), those with a 

history of prior multiple attempts showed weaker self-associations with life compared to the first-

time attempters, rather than stronger implicit self-associations with death. Similarly, in a previous 

study when the d/s-IAT was administered to psychiatric inpatients at both admission and discharge, 

mean d/s-IAT scores at time of admission did not reflect implicit self-associations with death but 

instead with life, and had significantly shifted to even stronger self-associations with life at 

discharge (Ellis et al., 2016). To the extent that the d/s-IAT taps into implicit cognition of the 

suicidal mind, the “death/suicide’ label is somewhat of a misnomer. There is now growing evidence 

that the implicit suicidal mind, as measured by the d/s-IAT, clings to life. As such, the d/s-IAT is 

better conceptualized as measuring potential erosion of a protective factor – attachment to life. 

The first aim of the current study was to examine if individuals who were further along the 

suicidal continuum would have weaker implicit self-associations with life relative to death. The 

implicit measure did not differentiate between ideators who had no history of suicide attempts and 

attempters who had made at least one suicide attempt in their lifetime. This is consistent with a 

recent study by Glenn and colleagues where the hypothesised difference on death-IAT scores 

between ideators and attempters was not confirmed (Glenn et al., 2017). Adolescents who had 

attempted suicide did not exhibit significantly stronger implicit identification with death compared 

to adolescents who had thoughts about suicide but never attempted. Similarly, in a sample of 

veterans hospitalised due to suicide risk, patients had similar d/s-IAT scores regardless of whether 
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or not they had attempted suicide in the week prior to admission (Barnes et al., 2017). Together, 

these findings suggest that a history of attempts is no more likely to strengthen implicit associations 

of self with death than merely thinking about it.  

However, if as in the present study the d/s-IAT is administered immediately after an acute 

suicide attempt during emergency care, the d/s-IAT differentiated between individuals who were 

presenting with their first suicide attempt and those who had made multiple prior suicide attempts. 

As predicted, multiple attempters had significantly weaker self-associations with life relative to 

death compared to first time attempters. Perhaps the acute and salient experience of a just survived 

brush with death is necessary to activate greater diminished implicit self-associations with life in 

those patients with existing memory traces formed after similar repeated previous trauma. This 

raises the possibility that the d/s-IAT may be a stronger predictor of risk for some patients but not 

others. For example, a recent meta-analysis found a significant association between insight and the 

risk of suicidal behavior (Vilaplana, Richard-Devantoy, Turecki, Jaafari, & Jollant, 2015). The d/s-

IAT may be a stronger predictor in patients with limited insight, but patient self-report may be a 

stronger predictor in patients with good insight.  

 The second aim of the study was to assess if the implicit measure was associated with death-

promoting and life-sustaining factors at the time of admission. The d/s-IAT was significantly 

correlated with one death-promoting factor (suicidal ideation) and one life-sustaining factor (zest 

for life). Hierarchical multiple regression analyses showed that the d/s-IAT was significantly 

associated with suicidal ideation and zest for life above and beyond that of the strongest traditional 

predictor of suicide, history of suicide attempts, and explicit clinician and patient predictions. This 

suggests the d/s-IAT provides unique information above and beyond commonly used explicit 

measures. Of the two explicit measures, only patient prediction was significantly associated with 

suicidal ideation and zest for life at time of admission, and was more strongly associated with 

suicidal ideation and zest for life than the patient’s history of attempts or their implicit attitude 

measure. These findings support those of Nock and colleagues (2010), whereby patients accurately 
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predicted suicide risk, and suggest that patients’ explicit self-report is a critical source of 

information for assessing current suicide risk status. This is in line with the recommendation by 

Joiner and colleagues (1999) that unless there is strong evidence to the contrary, patient self-report 

regarding suicide potential should be a data source that deserves considerable weight.   

  The third aim of the study was to assess the prospective predictive utility of the d/s-IAT in 

suicide risk assessment, relative to clinician and patient prediction. With the exception of the desire 

to die at three-month follow-up, the d/s-IAT was not significantly predictive of the other death-

promoting outcomes (suicidal ideation, suicide attempts) or any of the life-sustaining outcomes 

(desire to live, zest for life) at three- or six-month follow-up. This is at odds with previous findings 

where the d/s-IAT predicted suicide attempts at six-month follow-up (Barnes et al., 2017; Nock et 

al., 2010). This difference in predictive strength of the d/s-IAT is unlikely to be explained by 

sample differences in the severity of suicide risk. The proportion of participants with a recent 

attempt compared to participants without a recent attempt was higher for the current sample (n = 53 

and n = 75, respectively) compared to the sample collected by Barnes and colleagues (n = 44 and n 

= 129, respectively), but the self-reported history of prior attempts was similar across the different 

samples. In the current study, 71.9% reported at least one prior attempt, and 47.7% reported a 

history of multiple attempts. Similarly, in the study by Barnes and colleagues, 67.6% reported at 

least one prior attempt, and 42.8% reported a history of multiple attempts. Future research should 

further examine if the utility of the d/s-IAT to prospectively predict risk and resilience can be 

reliably replicated. Moreover, Barnes and colleagues (2017) noted that in their study the d/s-IAT 

scores accounted for only a modest increase in suicide risk, and that there remains a need for 

traditional self-report assessment techniques. That is, measures of clinician and patient prediction 

accounted for three times the variance in predicting suicide attempts during the follow-up period 

compared to d/s-IAT scores. Similarly, in the present study, clinician and patient prediction were 

better prospective predictors than d/s-IAT scores.  
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Crucially, clinician risk estimates only predicted death-promoting factors (i.e., suicidal 

ideation) at both three- and six-month follow-up, and patient risk estimates primarily predicted life-

sustaining factors (i.e., desire to live and zest for life) at both three and six month follow-up, 

although patient risk estimates also predicted the desire to die but only at the three-month follow-

up. The higher the clinician rated the likelihood that a patient would make a suicide attempt in the 

future, the greater the level of suicidal ideation and the stronger the desire to die reported by the 

patient at follow-up. Given that clinical practice guidelines for risk assessment and management 

emphasize the diligent consideration of all empirically supported death-promoting risk factors, with 

less focus applied to identifying and promoting life-sustaining protective factors (e.g., Bongar & 

Sullivan, 2013; Chu et al., 2015), it is to be expected that the clinician’s risk estimate would align 

more with future risk than with future resilience. 

 As for patient prediction, the lower patients rated the likelihood they would make a suicide 

attempt in the future, the higher they rated their desire to live and their zest for life at three- and six-

month follow-up. By contrast, patient prediction was not associated with their suicidal ideation at 

three-month follow-up or their suicidal ideation and desire to die at six-month follow-up. This 

suggests that patients’ personal risk assessment, especially following a recent suicide attempt, is 

focused on the importance of going forward and reconnecting with a life worth living. For the 

patient this may involve a renewed sense of self-acceptance, insight, and hope for the future, and a 

motivation to more fully engage with life (O’Connor et al., 2015). From the patients’ point of view, 

suicide is less likely if they direct their focus on fostering and sustaining their desire to live. 

Therefore, even if there is disagreement between clinician and patient estimates of future risk, they 

may not necessarily be contradictory. Instead, they may be complementary, with one focusing on 

averting death-promoting factors and the other on embracing and nurturing life-sustaining factors. 

Considering both simultaneously can enhance the risk assessment process and foster rapport 

building between clinician and patient. 
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Collaboration between clinician and patient is at the core of evidence-based approaches to 

suicide prevention, such as the Collaborative Assessment and Management of Suicidality (CAMS) 

framework (Jobes, 2016). Here the assessment process is collaborative, with the clinician soliciting 

patient input. This approach contrasts sharply with one where the clinician favours implicit 

measures such as the d/s-IAT over patient self-report. Using CAMS, “the clinician and patient sit 

side-by-side and deconstruct the patient’s suicidality” (Comtois et al., 2011, p. 965), where the 

clinician is not seen as an adversary from whom information must be concealed, but as an ally who 

puts trust in the informed consent of the patient (Jobes, 2016). By contrast, using implicit measures 

may lead to an adversarial dynamic where the patient’s self-report is undermined in favour of an 

indirect probe designed to bypass the patient’s conscious control over their self-reported risk 

estimate. As the present study shows, patients are valuable judges of their future suicide risk status.  

This is not without precedent; patients reliably predict their future admission to inpatient care 

(Brown et al., 2003), forecast future self-injurious thoughts and behaviours at six-month follow-up 

(Janis & Nock, 2008), predict suicide attempts at 6-month follow-up (Barnes et al., 2017; Nock et 

al., 2010), and predict future self-harm and changes in self-harm risk over time (Peterson, Skeem, & 

Manchak, 2011).  

 The results of the current study suggest that when there is disagreement between clinician 

and patient risk assessment, as evidenced by a low correlation between the two, this may be due to 

the unique focus each takes on preventing death and embracing life, respectively. This is in line 

with previous research showing that clinician and patient assessments are not highly correlated, and 

therefore are not interchangeable, as they look at different aspects of suicide (Kaplan, Benbenishty, 

Waysman, Solomon, & Bleich, 1992). Hence, suicide risk assessments could be complemented by 

routinely asking patients questions about life, rather than exclusively about death. The inclusion of 

questions about an individual’s desire to live and their engagement with life can encourage open 

and honest communication, and enhance the relationship between the clinician and the patient 

within this vital risk assessment collaboration. An important future direction for research on suicide 
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risk assessments is to investigate death-promoting and life-sustaining factors in risk trajectories, and 

to examine how death-focused clinician estimates and life-focused patient estimates can 

complement one another to foster clinician-patient collaboration in suicide risk assessment and 

enhance patient safety and support growth and recovery (cf., Hawgood & De Leo, 2016). Similarly, 

the simultaneous prediction of the desire to die along with the desire to live is clinically important, 

because changes in the relative balance of their respective trajectories can provide crucial 

information about the degree to which recovery is stable or fluid, and hence goes beyond tracking 

suicidal ideation and attempts as the clinically critical outcomes. 

 The current results should be interpreted in the context of some limitations.  In the current 

study, clinician prediction was not associated with future suicide attempts, but did predict future 

suicidal ideation and the desire to die. However, clinician prediction was given by a single clinician 

(AH) who was not blind to the research questions.  In a similar study, using predictions from 

multiple clinicians, clinician prediction again did not predict future suicide attempts at six-month 

follow-up, but patient prediction did (Nock et al., 2010).  By contrast, in a more recent study, using 

predictions from multiple clinicians, clinician prediction and patient prediction both predicted 

suicide attempts at six-month follow-up (Barnes et al., 2017). Given our reliance on a single 

clinician, and the conflicting results on clinician prediction, more research is needed to determine 

the clinician’s ability to prospectively predict suicide risk in general, and suicide attempts in 

particular. 

 A second limitation relates to the assessment of suicidal ideation at three-month and six-

month follow-up. Participants were asked how often they experienced suicidal thoughts over the 

past week and this focus on recent suicidal ideation, rather than suicidal ideation over the entire 

three or six months since time of admission, meant any ideation occurring outside of the week 

preceding the follow-up would not be accounted for. For example, if someone had suicidal thoughts 

in the 11 weeks after discharge, these may differ from those assessed in week 12 after discharge and 

hence may have influenced the ability to prospectively predict suicidal thoughts. 
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A third limitation concerns the use of the bipolar version of d/s-IAT in the current study, 

which provides a relative estimate of implicit life/death associations with self. Consistent with prior 

research (Barnes et al., 2017; Chiurliza et al., 2016; Harrison et al., 2014; Nock et al., 2010), the 

bipolar IAT scores varied in the strength of the implicit associations of self with life (i.e., reaction 

times were faster to life-self word pairings than to death-self word pairings for a large majority of 

the sample), and weaker life-self associations were associated with greater risk. Thus, even in an 

acute emergency care sample that included recent suicide attempters, there was little evidence of 

implicit self-associations with death. Unipolar variants of the IAT (e.g., Ashby & Stritzke, 2013), 

which return a separate implicit score for death and life associations with self, may better predict 

suicide risk and resilience prospectively. This would be consistent with the view that resilience, as 

conferred by life-sustaining factors, is conceptualized as a separate dimension to risk as conferred 

by death-promoting factors (Johnson et al., 2011). The separate measurement of implicit self-

associations with life in particular may offer a useful alternative index to the relative life/death 

measure used in the current study. For example, among six versions of the implicit association test, 

only the IAT measuring associations with death and life predicted future self-harm, whereas IAT 

versions that only measured death did not predict future self-harm (Randall et al., 2013). The 

authors concluded that it may be important to measure implicit (and perhaps explicit) associations 

about life when conducting suicide risk assessments. 

Conclusion  

 In conclusion, the d/s-IAT differentiated between some, but not all, subgroups of suicidal 

individuals. Implicit self-associations with life/death may assist in assessing immediate risk; 

however, the prospective predictive utility of the d/s-IAT was not confirmed in the present study. 

Instead, clinician and patient prediction complemented each other in prospectively predicting 

different aspects of future suicide risk and resilience: clinician estimates predicted death-promoting 

factors and patient estimates predicted life-sustaining factors.  Suicide risk assessment can be 

enriched by broadening the focus from variables that have been demonstrated empirically to predict 
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future suicidal behaviours such as worst-point plans (Joiner et al., 2003) to greater attention to 

improving assessment of life-sustaining factors, factors that strengthen the patient’s belief in a life 

worth living and their resolve to act on it. 

 Overall, Study 3 supports the importance of adopting a collaborative approach to the risk 

assessment process. That is, clinician and patient prediction outweigh the predictive utility of the 

d/s-IAT, which has now been found in two longitudinal, clinical studies. Previously, Barnes and 

colleagues (2017) found that clinician and patient risk estimates accounted for three times the 

variance in suicide attempt/s at 6-month follow-up, than the d/s-IAT. Similarly, in the current study, 

the predictive utility of the d/s-IAT was even less compelling, as it was non-significant for four out 

of five suicide related measures at 3-month follow-up, and was non-significant for all outcome 

measures at 6-month follow-up. Clinician and patient prediction significantly accounted for up to 

four times the variance in risk and resilience related outcomes, at 3- and 6-month follow-up, than 

the d/s-IAT. Importantly, the study further highlighted that the clinician’s death focus and the 

patient’s life focus provide unique and complementary information, suggesting that considering 

both death and life orientations is critical for a collaborative risk assessment process. 

 While Study 3 included independent explicit measures related to both death and life, a 

limitation of the study was that the implicit measure was a relative death/life measure, and hence 

could not examine the unique contribution of, and potentially variable balance between, implicit 

inclinations towards death and life. Study 4 therefore developed and utilized a unipolar variant of 

the d/s-IAT, which provides independent implicit scores for death and life associations with self. 

Separating the assessment of life and death dimensions at both an explicit and implicit level allows 

for a clearer conceptual examination of what suicide cognition reflects, as well as a systematic 

analysis of the level of concordance, or lack thereof, between these measures.   
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4.7 Footnotes 

 1 The current study did not have sufficient statistical power to control for additional baseline 

variables in the prospective regression analyses. The inclusion of even one more predictor would 

require a minimum sample size of n = 137, which is larger than the current sample size (n = 122-

124), and hence there would be insufficient power to detect small effects. Nonetheless, we ran these 

underpowered analyses at least with the addition of baseline scores of the outcome variable entered 

at Step 1 of each analysis. In five of the seven analyses previously showing significant effects of 

clinician/patient prediction and/or d/s-IAT, the baseline scores on the criterion variables were only 

significant at Step 1. That is, the baseline variable did not significantly predict the outcome variable 

once the predictors of interest were added to the model in Step 2, with the latter still showing the 

same pattern of significant effects as when the baseline variable was not controlled for. Only for 

two of the models, which predicted desire to live and zest for life at the longer 6-month follow-up, 

did the previously found small effects of patient prediction drop away. But in neither of these 

models, did the baseline variable significantly predict the outcome after the primary predictors were 

added to the model. This suggests that the drop to non-significance of the two smaller 6-month 

effects were due to Type II error, rather than patient prediction not predicting the follow-up 

variables after controlling for baseline. Finally, the logistic regressions predicting suicide attempts 

had not been significant for clinician/patient prediction and d/s-IAT prior to controlling for suicide 

attempts at baseline, and were again not significant after controlling for attempts at baseline. 

History of attempts at baseline predicted attempts at both 3- and 6-month follow-up. 
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  1.02(0.97) 
  2.09(1.28) 
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Table 2 

Bivariate Correlations Between the Risk Assessment Variables (d/s-IAT, Clinician 

Prediction, and Patient Prediction) and Death-Promoting/Life-Sustaining Factors (Suicidal 

Ideation Frequency, Suicidal Ideation Intensity, Suicide Attempts, Desire to Die, Desire to 

Live, and Zest) at Time of Admission 

    Suicidal       Suicidal       Suicide       Desire       Desire       Zest        M(SD)
    Ideation       Ideation      Attempts     to Die        to Live 
    Frequency   Intensity 
d/s-IAT              -.23**          -.08        .00   -.07         .07 .26**          .51(.46) 
 
C. Prediction      .15            .18*        .25**    .24**        -.17          -.20*        1.83(.86)  
 
P. Prediction        .51***         .23**        .35***    .31**        -.35***         -.49***      1.75(1.28) 
 
M     2.95           2.07      1.88             6.05          3.18         3.10 
 
SD               1.51          1.10      1.21  1.94      2.18          2.11 
 
 

 

 

 

 

 

 

 

 

 

 

 

Note. Only suicidal ideation frequency, but not intensity, was significantly associated with 
the d/s-IAT. A hierarchical multiple regression analysis of the relative predictive strength of 
suicidal ideation frequency (past year) and suicidal ideation intensity (past year) in 
predicting d/s-IAT scores at time of admission, where suicidal ideation frequency was 
entered at Step 1 of the model, frequency accounted for a significant 5.9% of the variance 
in the d/s-IAT scores, F(1,124) = 7.76, p = .006, but the addition of suicidal ideation 
intensity to the model at Step 2 accounted for no additional variance (0%), ΔF(1,123) = 
0.02, p = .89. 
*p < .05, **p < .01, ***p < .001 
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Table 3 

Unstandardised (B) and Standardised (β) Regression Coefficients for Suicidal Ideation and 

Zest at Time of Admission for Each Step of the Hierarchical MRAs 

       Suicidal Zest   
     Ideation    
Step 1   ΔR2    .13***  .04* 

 
Suicide Attempts B    .45***            -.36* 

 β    .36***            -.21*          
 
Step 2   ΔR2    .16**   .21** 
 
Suicide Attempts B    .25**            -.03 
   β    .20**             -.02  
 
C.Prediction  B    .02            -.26 
   β    .01                -.11  
 
P.Prediction  B    .51***            -.76*** 
   β    .43***            -.46***    
    
Step 3   ΔR2    .03*  .03* 

 
Suicide Attempts B    .28**            -.07 
   β    .22**             -.04  
 
C.Prediction  B    .02            -.27 
   β    .01                -.11  
 
P.Prediction  B    .45***            -.67*** 
   β    .38***            -.41***    
 
d/s-IAT  B   -.56*  .86* 
   β   -.16*            .18*  
 
Total R2      .31***   .28***   
  

 
 

 

 

 

*p < .05, **p < .01, ***p < .001	
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Table 4 

Correlations Between the Risk Assessment Variables (d/s-IAT, Clinician Prediction, and 

Patient Prediction) and Death-Promoting/Life-Sustaining Factors (Suicidal Ideation, Suicide 

Attempts, Desire to Die, Desire to Live, and Zest) at 3-month and 6-month Follow-up 

   Suicidal Suicide  Desire  Desire  Zest 
   Ideation Attempts to Die  to Live 
3-month Follow-up   (n=20) 
 
d/s-IAT     .04             .05  .16       .03    .03 
 
C. Prediction     .21*             .16  .35***      -.14   -.21* 
 
P. Prediction     .12                .07  .21*    -.31**   -.29** 

 

M    1.07              .16           1.85   5.83  5.35 
 
SD    1.31   .36           1.59   1.38  1.36 
 
 
6-month Follow-up   (n=24) 
 
d/s-IAT    -.10              .03             -.12       .11    .12 
 
C. Prediction     .24**              .17   .13      -.09   -.11 
 
P. Prediction     .17                 .02   .17    -.22*   -.22* 
 
M      .82    .18            1.70    5.89  5.51 
 
SD   1.26    .39             1.67   1.37  1.31 
 

Note. Kendall’s tau correlation coefficients are reported for suicide attempts.  
*p < .05, **p < .01, ***p < .001 
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Table 5 

Standardised (β) Regression Coefficients for Suicidal Ideation, Desire to Die, Desire to Live, and 

Zest at 3-month Follow-up 

     Suicidal Desire  Desire  Zest  
     Ideation to Die  to Live    
3 month Follow-up  
 
Step 1    ΔR2 .05*  .14***    .10**    .11**  

         
C.Prediction   B .29*  .60***  -.14  -.26  
    β .19*            .32***    -.09  -.16  
BCa 95% CI         (.03 - .56)       (.23 - .98)       (-.50 - .17)       (-.55 - .03) 
 
P.Prediction   B .09  .19  -.32**  -.28**  

    β .08               .15  -.29**  -.26**  

BCa 95% CI         (-.10 - .26)       (-.02 - .41)       (-.57 - -.08)      (-.50 - -.06) 
 
Step2    ΔR2 .01  .05**    .00    .00 

 
C.Prediction   B .29*  .60***  -.14  -.26  
    β .19*            .32***    -.09  -.16  
BCa 95% CI         (.04 - .55)       (.27 - .92)       (-.49 - .18)       (-.55 - .02) 
 
P.Prediction   B .11  .27*  -.34**  -.30**  

    β .11               .22*  -.31**  -.28**  

BCa 95% CI         (-.07 - .29)       (.06 - .53)       (-.59 - -.09)      (-.53 - -.08) 
 
d/s-IAT    B .24  .84**  -.21  -.20  
    β .08            .23**    -.07  -.06  
BCa 95% CI         (-.34 - .81)       (.26 - 1.41)       (-.71 - .33)       (-.73 - .34) 
 

Total R2     .06   .19***    .11**    .11** 

 
 

 
 

 

 

 

 

 

Note. BCa 95% CI stands for Bias Corrected Accelerated 95% Confidence Intervals 
*p < .05, **p < .01, ***p < .001 
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Table 6 

Standardised (β) Regression Coefficients for Suicidal Ideation, Desire to Die, Desire to Live, and 

Zest at 6-month Follow-up 

     Suicidal Desire  Desire  Zest  
     Ideation to Die  to Live    
6 month Follow-up  
 
Step 1    ΔR2 .07*  .04    .05*    .05* 

         
C.Prediction   B .31*  .21  -.08  -.10  
    β .21*            .10    -.05  -.07  
BCa 95% CI         (.07 - .58)       (-.15 - .58)       (-.39 - .21)       (-.36 - .15) 
 
P.Prediction   B .13  .19  -.23*  -.21*  

    β .13               .14  -.21*  -.21*  

BCa 95% CI         (-.06 - .31)       (-.07 - .47)       (-.45 - -.00)      (-.44 - .00) 
 
Step2    ΔR2 .00  .01    .00  .00 

   
C.Prediction   B .32*  .21  -.09  -.10  
    β .21*            .10    -.05  -.07  
BCa 95% CI         (.07 - .57)       (-.16 - .58)       (-.40 - .22)       (-.37 - .17) 
 
P.Prediction   B .11  .16  -.21*  -.20*  

    β .12               .12  -.20*  -.19*  

BCa 95% CI         (-.08 - .30)       (-.11 - .44)       (-.44 - .03)      (-.42 - .02) 
 
d/s-IAT    B -.14  -.31   .15   .16  
    β -.05            -.08     .05   .06  
BCa 95% CI         (-.69 - .36)       (-.99 - .28)       (-.46 - .87)       (-.37 - .74) 
 
Total R2      .07*   .04    .05    .06  
 

	
	
 

 

 

 

 

 

Note. BCa 95% CI stands for Bias Corrected Accelerated 95% Confidence Intervals 
*p < .05, **p < .01, ***p < .001 
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Chapter 5   Is there Concordance Between Explicit and Implicit Measures 

   of the Suicidal Mind? A Multidimensional Approach	

 

5.1 Abstract 

 Numerous studies have assessed the utility of an implicit approach to suicide risk 

assessment using the death/suicide implicit association test (d/s-IAT; Nock et al., 2010), with less 

consideration given to the conceptual underpinnings of the d/s-IAT and how closely the implicit 

measure corresponds to explicit measures. The current study utilized a novel unipolar death/suicide 

IAT (d/s-UIAT), providing separate scores for implicit inclinations towards death/suicide and 

towards life. In addition, explicit measures of death-orientated and life-orientated factors were 

included. The aim was to examine 1) what the implicit profile of individuals looks like across four 

explicitly determined risk groups, 2) how closely implicitly determined risk groups would 

correspond with the explicitly determined groups, and 3) if these alternative methods identify the 

same individuals as being at highest and lowest risk. Six hundred and seventy-three students (478 

female; Mage = 21.70 years, SD = 5.94) participated. Participants completed the d/s-UIAT and 

death-orientated (suicidal ideation, history of suicide attempts, depression, anxiety, and stress) and 

life-orientated (survival and coping beliefs and zest for life) explicit measures. There was some 

concordance between explicitly and implicitly determined risk at a group level, in that each 

identified four risk groups whereby low risk was represented by a clear distinction between an 

individual’s strong association with life and weak association with death. Risk increased as the gap 

between life and death associations, on both an explicit and implicit level, reduced. While explicitly 

defined high risk presented with diminished implicit inclinations towards life that were of 

comparable strength to implicit inclinations toward death, implicitly defined high risk presented 

with stronger implicit self-associations with death/suicide than with life. Findings suggest risk is a 

consequence of the balance between life and death. At an individual level there was greater 

concordance when comparing individuals identified as the lowest risk group by either implicit or 
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explicit means (i.e., those with the strongest life orientation). However, there was poor concordance 

when comparing individuals identified as the highest risk group by either implicit or explicit means 

(i.e., those with the strongest death/suicide orientation). Implicit life-death cognition primarily 

assesses individuals’ attachment to life, supported through strong concordance between implicit and 

explicit measures when identifying individuals who have strong self-associations with life. There is 

currently insufficient evidence to justify the inclusion of an implicit life-death measure into the risk 

assessment process. However, all future research should consider the IAT a measure of life and 

potentially a supportive tool administered in conjunction with patient self-reported resilience, rather 

than to appose, or replace, patient responses. 	
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5.2 Introduction 

 Two alternative approaches have emerged to tackle the ineffectiveness of suicide risk 

assessment and they differ fundamentally in how the clinician-patient relationship is viewed. The 

first is a patient centered, collaborative approach (Jobes, 2016), whereby “the clinician and patient 

sit side-by-side and deconstruct the patient’s suicidality” (Comtois et al., 2011, p. 965). The 

approach aims to foster a therapeutic alliance, based on trust and open communication. Here, risk 

assessment relies on clinician and patient self-reported estimates of the patient’s risk and there is 

emerging evidence for the benefits and effectiveness of this approach (Andreasson et al., 2016; 

Comtois et al., 2011; Jobes et al., 2017; Ryberg et al., 2016). The second is an implicit, clinician 

driven approach, whereby the clinician bypasses patients’ conscious awareness to presumably 

reveal a “true level of suicidal intent” (Randall, Rowe, Dong, Nock, & Colman, 2013, p. 719) not 

otherwise available through self-report. Research examining the bipolar death/suicide Implicit 

Association Test (d/s-IAT; Nock et al., 2010), a dominant implicit measure, has however produced 

inconsistent findings regarding the measure’s utility in providing additional information in the 

assessment process and in predicting risk.  

 The d/s-IAT produces a single difference score representing an individual’s implicit, 

automatic self-association with death relative to life. While the initial d/s-IAT study by Nock and 

colleagues (2010) suggested that implicit death/life scores may be a superior predictor of risk at 6-

month follow-up compared with currently used explicit methods such as clinician and patient 

estimates, later clinical studies using the same follow-up period found that the d/s-IAT scores were 

a substantially weaker predictor of risk than clinician and patient prediction (Barnes, et al., 2017; 

Harrison, Stritzke, Fay, & Hudaib 2018). Indeed, Harrison and colleagues (2018; see Study 3 in this 

thesis) found that the d/s-IAT did not predict any of the death-related or life-related outcomes at 6-

month follow-up. Given that the primary stated aim of previous d/s-IAT research has been to 

establish the predictive utility of the implicit measure, the conceptual underpinnings of the d/s-IAT 
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and how closely the implicit measure corresponds to standard, explicit measures used in risk 

assessment has received less attention.  

 Thus far, the current thesis has systematically collected evidence across the preceding 

studies that (1) the utility of the implicit measure in prospective risk prediction is low compared to 

self-report measures, and (2) variability in implicit scores on the bipolar d/s-IAT mostly reflects 

stronger or weaker associations with life, relative to death. The final study in this thesis further 

examines this implicit life-death balance as well as if the d/s-IAT provides “unique” information not 

otherwise available through self-report (Nosek, Hawkins, & Frazier 2011, p. 155), and reveals 

individuals’ “true level of suicidal intent” (Randall et al., 2013, p. 719). Hence, a systematic 

analysis of the level of concordance, or lack thereof, between implicit and explicit measures would 

be informative. Exactly to what extent implicit and explicit measures correspond in risk assessment 

is unclear, as the association between them has varied greatly in previous research.  

 Several studies have shown no association between the d/s-IAT and explicit suicide related 

measures such as suicidal ideation, depression, and hopelessness (Barnes et al., 2017; Chiurliza et 

al., 2016; Hussey, Daly, & Barnes-Holmes, 2015; Price et al., 2014; Violanti, Mnatsakanova, 

Andrew, 2013). The non-significant associations suggest discordance between implicit and explicit 

risk assessment and that each approach is measuring something unique. Violanti and Colleagues 

(2013) proposed the usefulness of the implicit measure maybe in detecting suicidal ideation across 

individuals who are particularly unlikely to reveal their suicidal intent explicitly (such as police 

officers). However, as the primary focus of the majority of the d/s-IAT research has not been on the 

conceptual mechanisms underlying the d/s-IAT, “there remains a lack of clarity as to what exactly 

these implicit tests measure” (Chiurliza et al., 2016, p. 7).  

 In contrast to these non-significant findings, other studies have shown the d/s-IAT to be 

significantly associated with the same explicit measures described above (Ellis, Rufino, & Green, 

2016; Glenn et al., 2017; Harrison, Stritzke, Fay, Ellison, & Hudaib, 2014). These results show that 

individuals with diminished implicit inclinations towards life relative to death tend to present with 
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higher levels of explicit risk, such as suicidal ideation, depression, and hopelessness, with the 

associations in those studies ranging in effect sizes from r = .31 to r = .50. From these findings, 

Ellis and colleagues (2016) concluded “because the IAT does not rely on self-reported disclosure 

regarding the wish to die, it is possible that the IAT can add to the predictive utility of measures 

currently in use” and suggested the implicit tool may be a measure of residual risk that is missed by 

conventional, self-report measures. Glenn and colleagues’ (2017) described the cross-sectional 

association between the d/s-IAT and suicidal ideation (r = .14) as “modest” and explained this to be 

a result of the difference in constructs being assessed, as one measures implicit self-identifications 

with death and the other explicit suicidal ideation. The authors further suggested the IAT assesses 

suicidal thinking (and potentially risk) that is not consciously accessible to the individual or 

measureable via explicit, self-report measures. All of the aforementioned interpretations of what the 

d/s-IAT measures consistently suggest the unique information gained from this tool is an 

individual’s suicidal ideation and/or intent that is not accessible through self-report. Across all of 

these studies, the d/s-IAT and explicit death-focused factors are conceptualized as measuring 

different, or unique, aspects of the same construct. Along this line of thinking, the d/s-IAT and 

explicit death-orientated measures are both assessing different aspects of the same underlying desire 

to die.  	

 In Nosek and colleagues’ (2011) review of implicit cognition research, they noted that 

implicit measures assess constructs that are distinct, but related, to self-report assessments. 

According to this account, “neither implicit nor explicit measures have an advantage in being the 

‘truer’ measure of one’s thoughts and feelings” (p. 155) and instead both are valid assessments that 

simply measure unique aspects of cognition. If the d/s-IAT is to be interpreted as measuring a 

unique aspect of the same underlying construct as that assessed with the explicit, death-focused 

measures utilized in conventional risk assessment, then such death-focused interpretations of the 

d/s-IAT are not consistent with the evidence to date.  
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 Rather, there is now substantial evidence (see review in Chapter 3 in the current thesis) 

suggesting the unique information provided by the d/s-IAT may primarily be the level of attachment 

an individual has to life. A study by Randall and Colleagues (2013) confirmed the vital role of the 

life component of the relative death/life measure when comparing variations of the IAT, as only 

when life words were included in the measure, alongside death words, was implicit cognition 

predictive of risk. The importance of considering implicit self-associations with life and death 

simultaneously in the assessment of suicide risk is in line with studies using explicit measures that 

consistently point to the critical role of the dynamic interplay of both life and death dimensions in 

determining suicide risk (Bergmans, Langley, Links, & Lavery, 2009; Brown, Steer, Henriques, & 

Beck, 2005; Bryan, Rudd, Peterson, Young-McCaughan, & Wertenberger, 2016; Harris, McLean, 

Sheffield, & Jobes, 2010; Kovacs & Beck, 1977; O’Connor et al., 2012).  

 Due to the bipolar d/s-IAT providing only a relative death/life score, the independent role of 

implicit death and life self-associations, and how they correspond to, and align with, explicit death 

(risk) and life (resilience) measures has not previously been assessed. Therefore, little is known 

about whether these potentially conflicting implicit and explicit approaches yield similar patterns of 

risk at a group level, and more importantly, if they identify the same individuals as being at highest 

risk or lowest risk. For example, if there is no concordance between the measures and one measure 

identifies an individual as high risk while the other does not, do we assume some level of risk is 

present because at least one measure indicates elevated risk? Or, do we disregard the self-reported 

low risk if the implicit measure indicates high risk? That is, should we assume a high risk because 

the implicit assessment should be more valid, and the no-risk result of the explicit measure is 

dismissed because the patient cannot be trusted to reveal his or her true intent? Alternatively, if 

individuals are identified as high risk by both explicit and implicit measures would they be at a 

greater risk than individuals identified as high risk by only one of these measures?   
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Current Study 

 The current study is the first to measure separate implicit self-associations with life and 

death/suicide using a unipolar version of the d/s-IAT. The unipolar d/s-IAT (d/s-UIAT), measures 

individuals’ automatic, cognitive self-associations with life relative to a neutral stimulus category, 

and self-associations with death/suicide relative to a neutral stimulus category. Hence, the d/s-UIAT 

assesses implicit life and death orientations separately by producing two scores: one representing an 

individual’s implicit self-association with life, and the other an individual’s implicit self-association 

with death/suicide. Assessing life and death dimensions independently, removes the inherent 

assumption that implicit self-associations with life and death are inversely related, and provides an 

opportunity to gain a more complete insight into how the balance between these life and death 

dimensions relates to explicit risk. Specifically, the study aimed to examine (1) what the implicit 

profile of individuals looks like across four explicitly determined risk groups, and conversely, (2) 

how closely implicitly determined risk groups would mirror the number and pattern of risk profiles 

of the explicitly determined groups, and importantly, (3) to what extent these alternative methods 

identify the same individuals as being at highest and lowest risk. To address these aims, three 

distinct methodological approaches were used.  

 In the first approach, the starting point was the identification of four risk groups based on 

individuals’ explicit, self-reported levels of zest for life and suicidal ideation. These four risk groups 

represented individuals that were explicitly high or low on life inclinations (zest) and death 

inclinations (ideation). Individuals presenting with high zest for life and low suicidal ideation were 

classified as “Zest+” as these individuals have a dominant explicit inclination towards life. 

Individuals presenting with high zest for life and high suicidal ideation were classified as 

“Ambivalent” as they show strong explicit inclinations towards both life and death. Individuals 

presenting with low zest for life and low suicidal ideation were classified as “Disengaged” as they 

show weak explicit associations with both life and death. Finally, individuals presenting with low 

zest for life and high suicidal ideation were classified as “Ideation+” due to their dominant explicit 



156		
	

inclination towards death. Additional self-reported suicide related measures, including prior suicide 

attempts, were administered to examine the validity of these risk group classifications. 	

 The first aim of the study was then to determine if individuals’ implicit self-associations 

with life and death mirror the relative strength of zest for life (resilience) and suicidal ideation (risk) 

represented across the four explicit risk groups described above. That is, what does the implicit 

profile of individuals look like in each of these explicit risk groups? Based on previous evidence 

from d/s-IAT studies using a bipolar version of the task, which showed that individuals 

predominantly vary in the strength of their inclination towards life (rather than death), we expected 

the majority of the current sample to have stronger implicit self-associations with life than with 

death (Harrison et al., in press). In addition, this life-death difference may diminish as risk 

increases, although we expected life associations would still be stronger. For the highest risk group, 

however, a switch in balance might occur where death associations are now stronger than life 

associations (as seen more prominently in high risk samples, such as Nock et al., 2010).  

 In the second approach, the starting point was the identification of risk groups based on the 

separate implicit scores of life and death self-associations. First, the distribution of implicit life and 

death self-associations scores, across the bi-dimensional space formed by the separate unipolar d/s-

UIAT scores for life and death, were plotted and examined. If scores are distributed widely across 

this space, then the assumption inherent in the bipolar d/s-IAT that life and death self-associations 

are inversely related would not be supported. Instead, risk profiles may depend on the degree of 

both inverse and concomitant activation of life and death self-associations relative to neutral 

stimulus categories (cf., Cacioppo, Gardner, & Berntson, 1997). In the next data-analytic step, latent 

profile analysis was used to derive risk groups based on the multidimensional profile of these 

implicit, d/s-UIAT scores for life and death. Again, additional suicide related measures, such as 

prior suicide attempts, were utilized to assist in characterizing the obtained implicit risk groups.  

 The second aim of the study was therefore to investigate what risk groups would emerge 

from the implicit life and death/suicide scores, independent of explicit measures. The association 



157		
	

between explicit and implicit measures of life and death has varied greatly in previous research 

(Barnes et al., 2017; Chiurliza et al., 2016; Ellis et al., 2016; Glenn et al., 2017; Harrison et al., 

2014; Harrison et al., 2018; Hussey et al., 2015; Nock et al., 2010; Randall et al., 2013; Violanti et 

al., 2013). If there is weak concordance between the explicit and implicit measures then we would 

expect little similarity between the predetermined explicit risk groups and the implicitly determined 

risk groups. Alternatively, if there is strong or at least moderate concordance between the measures 

then we would expect four distinctive implicit risk groups to emerge that closely resemble the 

explicit groups.  

 The third and final approach was to compare which individuals were implicitly classified as 

highest and lowest risk with those who were explicitly classified into those extreme risk categories. 

Specifically, the third aim of the study was to establish if the alternative approaches (explicit and 

implicit) identify the same individuals as being at highest and lowest risk. If there is little 

concordance between the measures we would not expect the same individuals to be identified as 

high and low risk. Alternatively, if there is strong concordance between the measures, and therefore 

in risk categorization, we would expect the majority of individuals to be identified as being at high 

risk or low risk of suicide by both the explicit and implicit measures.  

5.3 Method 

Participants 

 Six hundred and seventy-three students (478 female; Mage = 21.70 years, SD = 5.94) from 

the University of Western Australia participated in this study. Of these, 69.5% were Caucasian, 

15.6% East Asian, 5.2% Southeast Asian, 1.2% Aboriginal/Torres Strait Islander, 1.6% 

Black/African American, and 6.8% identified themselves as other. Just over half of the participants 

(51.6%) had a history of suicidal ideation in the past year, with 17.29% of these reporting having 

suicidal thoughts at least weekly, and 14.3% had a history of one or more suicide attempts in their 

lifetime. Recruitment took place on three separate occasions to reach sufficient participant numbers 

in the lowest frequency group of individuals presenting with high zest for life as well as high 
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suicidal ideation. In the first recruitment block, participants (N = 111) were selected from a larger 

pool (N = 866) based on their answers to screening measures assessing zest for life in the past week 

and suicidal ideation in the past year. Individuals were invited to participate if they presented with a 

pattern of either 1) high zest and low ideation (Zest+), 2) high zest and high ideation (Ambivalent), 

3) low zest and low ideation (Disengaged), or 4) low zest and high ideation (Ideation+). High and 

low zest was determined using a median split, whilst a score of 2 or above for suicidal ideation was 

deemed high as this indicated the presence of suicidal thoughts at least once or twice a month in the 

past year, and a score below 2 was deemed low as the frequency of suicidal thoughts was no more 

than once or twice in the past year. In the second recruitment block, participants (N = 60) were 

again screened from a larger pool (N = 1071) and invited to take part in the study. Finally, in the 

third recruitment block, individuals (N = 502) undertaking a social psychology unit elected to 

participate in the study for partial course credit. The University’s ethics review board approved all 

procedures and informed consent was obtained from all participants.  

Measures 

Unipolar death/suicide implicit association test (d/s-UIAT). The d/s-UIAT is a computer-

based categorization task that uses reaction time to measure automatic cognitive associations 

individuals hold about life and death/suicide, compared to a neutral category. The assumption that 

the neutral category does not contribute any significant variability to the IAT measurement results 

in a score that can be taken as an absolute assessment of both life and death/suicide independently. 

Thus, the d/s-UIAT provides a separate measurement of an individual’s life and death inclinations 

relative to neutral. The task measures how long it takes an individual to categorize words associated 

with each of the following five categories: ‘life’ (alive, breathing, thrive, live, and survive); 

‘death/suicide’ (deceased, die, dead, lifeless, and suicide); ‘me’ (myself, my, self, mine, and I); ‘not 

me’, (them, other, theirs, their, and they); and ‘neutral’ (cement, arm, door, ink, bowl, jug, lecture, 

material, news, chin, voice, market, build, budget, tap, hay). The neutral words were selected from 
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the Affective Norms for English Words (ANEW; Bradley & Lang, 1999), whereas all other words 

were adapted and extended from Nock and colleagues (2010) original bipolar d/s-IAT.  

The categorization task is completed under two conditions in order to determine an 

individual’s independent associations with both life and death/suicide. For example when 

determining an individual’s self-association with life, in the first condition, words representing 

‘life’ and ‘me’ are categorised using the same response key and words representing ‘neutral’ and 

‘not me’ are categorised using a different response key. In the second condition, words representing 

‘life’ and ‘not me’ are categorised using the same response key and words representing ‘neutral’ 

and ‘me’ are categorised using a different response key. The same conditions apply for determining 

an individual’s self-association with death/suicide, however all ‘life’ references are replaced by 

‘death/suicide’ references. Responses are speeded when the combined categories are strongly 

associated in memory. 

Reaction times, from the onset of each stimulus to the correct classification of that stimulus, 

in the ‘life or me’ and ‘death/suicide or me’ categories were recorded separately and analysed using 

the standard IAT algorithm to calculate a net difference score with the respective neutral categories 

(Greenwald, Nosek, & Banaji, 2003) for life and for death/suicide. Positive life scores indicate a 

strong self-association with life, due to faster reaction times when categorizing words relating to 

‘life’ and ‘me’ compared to words relating to ‘neutral’ and ‘me’. Negative life scores indicate a 

weak self-association with life, due to faster reaction times when categorizing words relating to 

‘neutral’ and ‘me’ compared to words relating to ‘life’ and ‘me’. Positive death/suicide scores 

indicate a strong self-association with death/suicide, due to faster reaction times when categorizing 

words relating to ‘death/suicide’ and ‘me’ compared to words relating to ‘neutral’ and ‘me’. 

Negative death/suicide scores indicate a weak self-association with death/suicide, due to faster 

reaction times when categorizing words relating to ‘neutral’ and ‘me’ compared to words relating to 

‘death/suicide’ and ‘me’. 
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Survival and coping beliefs. The original Survival and Coping Beliefs Subscale (SCB-S) of 

the Reasons For Living Inventory (Linehan, Goodstein, Nielsen, & Chiles, 1983) is a 23-item self-

report measure that requires participants to rate the importance they place on individual survival and 

coping beliefs, as reasons not to kill oneself, in the context of suicide. While the scale and response 

options were kept in the original format, only 18 of the 23 individual items were used as the 

remaining items made up our zest for life measure, which is described below. For each item 

participants rate on a 6-point scale how important the statement is for them. Response options range 

from (1) = not at all important to (6) = extremely important. The original 23-item SCB-S has high 

internal consistency (Gutierrez, Osman, Kopper, Barrios, & Bagge, 2000: α = .91), which is 

comparable to the high internal consistency of the 18-item version in the current sample (α =.95).   

Zest for life. The Zest for Life scale contains five questions directly taken from the SCB-S 

(Linehan et al., 1983) that relate specifically to an individual’s zest for life. The rationale for 

adapting these five questions was to broaden the suicide specific focus of the SCB-S items, which 

are presented as reasons not to kill oneself in the context of suicide, and instead tap into an 

individual’s explicit inclination towards life more generally (George, Stritzke, Page, Brown, & 

Wylde, in press) by assessing their engagement with, enthusiasm towards, and positive outlook on 

life over the past week. This provides a zest for life measure that is independently assessed from the 

presence of suicidal thoughts. While the items were kept in their original format, the associated 

information, scale, and response options were adapted to allow for this more general assessment of 

zest. Individuals rated on a 9-point scale how much they agreed with the statements “I have a love 

for life”, “I believe I can find a purpose in life, a reason to live”, “I believe I can find solutions to 

my problems”, “I have a desire to live”, and “I have hope that things will improve and the future 

will appear happier”. Response options range from (0) = not at all to (8) = very strongly. The 5-

item Zest for Life measure has been found to have high internal consistency in a clinical sample 

(Harrison et al., 2018: α = .92) as well as in the current sample (α = .85). Concurrent validity of this 



161		
	

brief measure is supported in the current sample through significant inverse correlations with 

suicidal ideation (-.53**) and suicide attempts (-.30**). 

Suicidal ideation and attempts. A question adapted from the Self-Injurious Thoughts and 

Behaviors Interview (SITBI; Nock, Holmberg, Photos, & Michel, 2007) assessed suicidal ideation 

frequency in the past year (“How many times have you thought about suicide?”), with the 

following response options (0) = Never, (1) = Once or twice a year, (2) = Once or twice a month, 

(3) = Once or twice a week, (4) = Three or four times a week, (5) = Almost every day. An 

additional SITBI question was included to ensure suicidal ideation was clearly distinguished from 

thoughts of self-harm (i.e., “sometimes a person has thoughts of purposely hurting himself or 

herself without wanting to die (for example, cutting or burning). Another SITBI question assessed 

lifetime history of suicide attempts (“How many times in your lifetime have you made an actual 

attempt to kill yourself in which you had at least some intent to die?”). Response options were (0) = 

Never, (1) = Once, (2) = Twice, (3) = Three or four times, (4) = Five or more times. Additional 

SITBI questions were included prior to the suicide attempts question to ensure that respondents 

clearly distinguished suicide attempts from suicide gestures (i.e., “doing something to lead someone 

to believe you wanted to kill yourself when you really had no intention of doing so”) and non-

suicidal self-harm behaviors (i.e., “purposely hurting yourself without wanting to die”). The SITBI 

has excellent interrater reliability (average κ = .99), adequate test-retest reliability (average κ = .70), 

and concurrent validity through correspondence with other measures of suicidal ideation, suicide 

attempts, and self-injury (Nock et al., 2007), and is suitable in self-report format (Latimer, Meade, 

& Tennant, 2013).  

 Depression, anxiety, and stress. Depression, anxiety, and stress were assessed using the 

Depression Anxiety Stress Scales-21 (DASS-21; Lovibond & Lovibond, 1995). This 21-item self-

report measure requires participants to rate the frequency and severity of experiencing negative 

emotions over the past week on a 4-point scale (response options range from 0 = did not apply to 

me to 3 = applied to me very much, or most of the time). Internal consistency has been found to be 
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high for depression (α = .88), anxiety (α = .82), and stress (α = .90) in a large non-clinical sample 

(Henry & Crawford, 2005), as well as in the current sample: depression (α = .92), anxiety (α = .86), 

and stress (α = .88).  

Procedure 

The d/s-UIAT and questionnaires were counterbalanced and completed individually on a 

computer via an online webpage. This occurred either through individual recruitment or within a 

tutorial session as part of a laboratory exercise. A hard copy debrief sheet was provided upon 

completion, which included a section with contact information for free and easily available suicide 

prevention support and services. The experiment took approximately 25 minutes to complete.  

5.4 Results 

Risk Group Allocation Based on Explicit Measures of Zest for Life and Suicidal Ideation 

 Participants were assigned to one of four risk groups based on whether their zest for life 

score in the past week was either above or below the median (6.40; range 0 – 8), and if their suicidal 

ideation score was either ≥ 2 (i.e., at least once or twice a month in the past year) or ≤ 1 (i.e., never 

or no more than once or twice a year). This resulted in four distinct response profiles: (1) ‘Zest +’ 

having high zest (M = 7.24; SD = 0.52) and low ideation (M = 0.27; SD = 0.44); (2) ‘Ambivalent’ 

having high zest (M = 6.91; SD = 0.49) and high ideation (M = 2.43; SD = 0.80); (3) ‘Disengaged’ 

having low zest (M = 5.48; SD = 0.71) and low ideation (M = 0.55; SD = 0.50); ‘Ideation +’ having 

low zest (M = 4.57; SD = 1.23) and high ideation (M = 2.70; SD = 0.95). Given that zest for life was 

measured on a 9-point scale from 0 to 8, and suicidal ideation on a 6-point scale from 0 to 5, 

standardized scores were computed for these measures to achieve comparability. Means and 

standard errors of the standardized scores are presented in Figure 1.  

 A 4 x 2 mixed-design analysis of variance (ANOVA) with explicit group (Zest +, 

Ambivalent, Disengaged, Ideation +) as the between-group factor, and the relative balance of the 

zest for life versus suicidal ideation scores as the within-participant factor, was run using the 

standardized scores. As intended, there was a significant group by zest-ideation balance interaction, 
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F(3, 669) = 717.04, p = .000, η2 = .70 (see Figure 1). Follow-up paired samples t-tests showed large 

and comparable effect sizes for the differences in zest for life and suicidal ideation across the Zest+ 

and Ideation+ groups, although in opposite directions. For the Zest+ group zest scores were 

significantly higher than ideation scores, t(325) = 38.77, p = .000, d = 3.29, and each were 

significantly different from zero, [t(325) = 34.18, p = .000 and t(325) = -25.06, p = .000)], above 

and below zero respectively. For the Ideation+ group zest scores were significantly lower than 

ideation scores, t(115) = -21.99, p = .000, d = 3.25, and each were significantly different from zero, 

[t(115) = -14.75, p = .000 and t(115) = 20.47, p = .000)], below and above zero respectively. For the 

Ambivalent and Disengaged groups, the effect sizes of the difference between zest for life and 

suicidal ideation scores were substantially reduced. For the Ambivalent group, zest scores were 

significantly lower than ideation scores, t(36) = -6.38, p = .000, d = 1.54, but importantly both zest 

[t(36) = 8.23, p = .000] and ideation [t(36) = 11.74, p = .000] scores were significantly above zero. 

For the Disengaged group, zest scores were also significantly lower than ideation scores, t(193) = -

5.28, p = .000, d = 0.59, but unlike for the Ambivalent group, both zest [t(193) = -15.22, p = .000] 

and ideation [t(193) = -9.51, p = .000] scores were significantly below zero.  

 To test the validity of the explicit risk group allocation, groups were compared on measures 

of suicide resilience and risk. Table 1 presents the means and standard deviations for the suicide 

related resilience (survival and coping beliefs) and risk indicators (depression, anxiety, stress) and 

history of suicide attempts by group. There was a consistent pattern across all measures. The Zest+ 

group scored the highest on resilience and the lowest on risk indicators, whereas the Ideation+ 

group scored the lowest on resilience and the highest on risk indicators. In contrast, the Ambivalent 

and Disengaged groups had intermediate scores on all of the variables. One-way between groups 

ANOVAs showed that there were significant group effects for survival and coping beliefs, F(3, 

669) = 225.57, p = .000, η2 = .50, attempts. F(3, 669) = 30.57, p = .000, η2 = .12, depression, F(3, 

669) = 135.45, p = .000, η2 = .38, anxiety F(3, 669) = 50.98, p = .000, η2 = .19, and stress F(3, 669) 

= 55.89, p = .000, η2 = .20. For post hoc analyses using Games-Howell, see Table 1. 



164		
	

 In sum, individuals in the Zest+ group reported the strongest survival and coping beliefs, the 

lowest number of suicide attempts, and the lowest depression, anxiety, and stress scores, whereas 

the Ideation+ group reported the weakest survival and coping beliefs, the highest number of 

attempts, and the highest depression, anxiety, and stress scores. There were no significant 

differences on any of the measures between individuals classified as ambivalent and those classified 

as disengaged.  

Do Implicit Self-Associations with Life and Death Mirror the Relative Strength of Zest for 

Life and Suicidal Ideation Represented Across the Explicit Risk Groups?  

 Means and standard errors for the implicit life and death/suicide scores for each of the four 

explicit risk groups are presented in Figure 2. A 4 x 2 mixed-design ANOVA with explicit group 

(Zest+, Ambivalent, Disengaged, Ideation+) as the between-participants factor and implicit self-

associations (life, death) as the within-participants factor showed that there were significant main 

effects of explicit group, F(3, 669) = 2.72, p = .044, η2 = .01 and implicit self-association, F(1, 669) 

= 43.39, p = .000, η2 = .06, which were qualified by a significant explicit group by implicit self-

association interaction, F(3, 669) = 18.71, p = .000, η2 = .07 (see Figure 2).  

 To follow up this two-way interaction, paired-samples t-tests within each of the four explicit 

risk groups were run. The difference between an individual’s higher implicit inclination towards life 

and lower implicit inclination towards death was largest in the Zest+ group, t(325) = 13.00, p = 

.000, d = .72, then gradually reduced in effect size across the groups, from the Ambivalent group, 

t(36) = 3.14, p = .003, d = .52, to the Disengaged group t(193) = 3.15, p = .002, d = .23, and finally 

the Ideation+ group, for whom the difference between the implicit life and death scores was no 

longer significant, t(115) = 0.08, p = .935, d = .01.  

 Thus, implicit self-associations with life and death do somewhat mirror the relative strength 

of zest for life and suicidal ideation based on the explicit measures. However, it is unclear if similar 

concordance would be found if risk groups were determined first based on the implicit measures. 
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Distribution of Implicit Scores: A Multidimensional Approach 

 To assess the size and direction of the relationship between individuals’ independent 

implicit orientations towards life and death, a bivariate Pearson’s correlation coefficient was 

calculated. The significant bivariate correlation between these two variables was positive and small, 

r(671) = .159, p = .000. The low correlation, in combination with inspection of a scatterplot (see 

Figure 3) of these variables, shows that they are predominately independent dimensions and do not 

have an inverse relationship with one another, as assumed by the bipolar death/suicide IAT (Nock et 

al., 2010). It is noteworthy that hardly anyone falls into the low on implicit life and low on implicit 

death category, suggesting individuals rarely find themselves in a state of “disengagement” to both 

life and death. Instead, individuals either care about life and living and/or about death and dying.  

An Alternative Risk Group Determination Based on Implicit Self-Associations with Life and 

Death Using Latent Profile Analysis  

 Latent profile models containing 1, 2, 3, 4, and 5 classes were fit to the data. The model fit 

indices for each latent profile analysis are shown in Table 2. The Lo-Mendell-Rubin Test (LMRT) 

and Bootstrapped Lo-Mendell-Rubin Test (BLRT) indicated that the 2-class solution was a better fit 

than the 1-class solution (p <.001), and the 3-class solution was a better fit than the 2-class solution, 

as the BLRT was significant (p = .050) and the solution yielded lower Akaike Information Criterion 

(AIC) and sample size-adjusted Bayesian Information Criterion (sBIC) values. The 4-class solution 

was deemed superior to the 3-class solution due to significant LMRT and BLRT values (p = .040), 

as well as lower AIC and sBIC values. A 5-class solution did not provide a better fit than the 4-class 

solution as neither the LMRT or BLRT were significant and the 5-class solution yielded higher AIC 

and sBIC values.  

 Thus, the latent profile analysis determined four risk groups based on individuals’ implicit 

life and death scores (see Figure 4). These groups appear to present a similar pattern of risk 

categorization as the four groups determined by the explicit measures of zest for life and suicidal 

ideation, including a clear death/suicidal ideation group. Paired-samples t-tests were performed to 



166		
	

assess the relative balance between implicit life and death scores within each of the groups. In 

Group 1 (Life++), implicit life scores were significantly higher than death scores, t(12) = 20.24, p = 

.000, d = 5.61. That is, relative to self-associations with neutral words, self-associations with life 

words were very strong and dominated over weak self-associations with death words. The effect 

size of the difference between the high life and low death self-associations in this small Life++ 

group (n = 13) was between 5 to 14 times larger than in the other groups presenting with dominant 

life self-associations. In Group 2 (Life+), implicit life scores were also significantly higher than 

death scores, t(180) = 13.91, p = .000, d = 1.03, but relative to self-associations with neutral words, 

self-associations with both life and death were stronger, although life self-associations in this large 

group (n = 181) clearly outweighed death self-associations. In Group 3 (Life/Ambivalent), implicit 

life scores were again significantly higher than death scores, t(425) = 8.02, p = .000, d = 0.39, but 

the difference between life and death self-associations in this largest group (n=426) was two and a 

half times smaller than in the Life+ group. In contrast to the other three groups, in Group 4 (Death+, 

n = 53), implicit self-associations with life were significantly weaker relative to self-associations 

with neutral words (i.e., significantly different from zero), and this was the only group where 

implicit self-associations with death were significantly higher than implicit self-associations with 

life, t(52) = -9.30, p = .000, d = 1.28. 

 Next, we conducted several ANOVAs to test whether implicit risk groups determined by 

latent profile analysis meaningfully differ on measures of resilience and risk for suicide. Means and 

standard deviations for all variables by group are presented in Table 3. There were significant 

effects of group for suicidal ideation, F(3, 669) = 4.32, p = .005, η2 = .02, suicide attempts, F(3, 

669) = 2.85, p = .037, η2 = .01, and zest for life, F(3, 669) = 4.17, p = .006, η2 = .02. Post hoc 

analyses with Games-Howell showed that suicidal ideation in the past year was significantly lower 

in Group 1 (Life++) compared to all other groups. Similarly, there were significantly more suicide 

attempts in Groups 2, 3, and 4 than in Group 1 (Life++) where no attempts were made, and Group 4 

(Death+) had almost twice the number of attempts (and multiple attempts) than Groups 2 and 3. 
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Conversely, zest for life was lowest in Group 4 (Death+) and significantly lower than in Groups 1 

and 3 and marginally so than in Group 2 (p = .054).	Although the pattern of differences between the 

four implicit risk groups was similar for the other variables in Table 3 (depression, anxiety, stress, 

and survival and coping beliefs), these were not significant. 

While these results based on mean group differences in the relative strength of implicit self-

life and self-death/suicide associations suggest some concordance between explicit and implicit 

categorization of risk on a group level, it is unclear to what extent those individuals identified as 

highest risk and lowest risk based on implicit scores overlap with those identified based on explicit 

scores.  

Are the Same Individuals Explicitly Identified as Highest (Ideation+) and Lowest (Zest+) Risk 

also Implicitly Identified as Highest (Death+) and Lowest (Life++) Risk?  

 There was little overlap in ‘high-risk’ determination between explicit and implicit measures. 

That is, the 53 implicitly classified high risk individuals were distributed across all four explicit 

groups, with 16 in the Zest+ group, 2 in the Ambivalent group, 18 in the Disengaged group, and 

only 17 (32.1%) in the Ideation+ group. In contrast, there was a much greater degree of overlap in 

‘low-risk’ determination between explicit and implicit measures. Of the 13 implicitly classified low 

risk individuals, the majority (n = 9; 69.2%) were also explicitly classified as low risk, 3 were 

placed in the disengaged group and 1 in the Ideation+ group.  	

5.5 Discussion 

 The current study aimed to better understand what implicit suicide cognition reflects and 

how closely explicit and implicit measures of risk (death) and resilience (life) correspond with one 

another. Specifically, how the balance between implicit life and death inclinations varies across 

explicit risk groups, how closely aligned explicitly and implicitly determined risk is on a group 

level, and whether these two approaches align on an individual level and identify the same 

individuals as being high or low risk. First, four explicit groups were identified based on the relative 

strength of zest for life and suicide ideation and the validity of these multidimensional risk profiles 
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was confirmed by additional suicide related variables. Individuals in the Zest+ group were 

classified as low risk as they presented with high zest and low ideation. These individuals also 

demonstrated the highest survival and coping beliefs, the lowest percentage of suicide attempts, and 

the lowest levels of depression, anxiety, and stress. Individuals in the Ambivalent (high zest and 

high ideation) and Disengaged (low zest and low ideation) groups were similar on the additional 

suicide related variables, but in comparison to the Zest+ group, the Ambivalent and Disengaged 

groups had diminished survival and coping beliefs, a higher percentage of suicide attempts, and 

higher levels of depression, anxiety, and stress. Individuals in the Ideation+ group were classified as 

high risk as they presented with low zest and high ideation and showed the lowest survival and 

coping beliefs, the greatest percentage of suicide attempts, and the highest levels of depression, 

anxiety, and stress. 

 In order to examine what the implicit profile of individuals looked like across the four 

explicitly determined groups, the study assessed how closely individual’s implicit life and death 

inclinations mirrored the relative strength of their explicit life and death inclinations across these 

explicit groups. As predicted, individuals’ implicit life scores were significantly higher than death 

scores in all groups, except for the highest risk (Ideation+) group. That is, only those in the 

Ideation+ group had implicit life scores that were not stronger than implicit death scores, although 

they were still not significantly weaker than implicit death scores. It is noteworthy that those with 

the highest explicit risk profile exhibited an implicit risk profile where the strength of implicit self-

associations with life was weakened to such an extent that the strength of implicit self-associations 

with death was now comparable. This is consistent with the earlier conclusion from the first three 

studies in this thesis, that the implicit suicidal mind reflects a process by which instinctually strong 

self-associations with life become eroded relative to the strengthening of self-associations with 

death. That is, the implicit profile of this high risk group based on explicit measures is less 

indicative of an implicit association with death/suicide representing one of the final steps in the 
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pathway to suicide, as initially suggested by Nock and colleagues (2010), and more reflective of a 

diminished self-association with life. 	

 Consistent with an interpretation of implicit risk profiles as reflecting the gradual erosion of 

strong implicit self-life associations, individuals in the low risk, Zest+ group demonstrated the 

largest significant life/death difference between strong implicit inclinations towards life and 

significantly weaker inclinations towards death. This significant life/death difference was smaller in 

the Ambivalent group and smaller still in the Disengaged group, and as discussed above, there was 

no significant difference between implicit self-associations with life and death for individuals in the 

highest risk, Ideation+ group. Thus, across the predetermined explicit risk groups it appears that 

increased self-reported risk and decreased self-reported resilience, measured here as higher levels of 

suicidal ideation and lower levels of zest for life, is associated with a closing in the gap between an 

individual’s independent implicit self-associations with life and death, whereby in the highest risk 

group individuals no longer have the protective counterweight of a stronger implicit self-association 

with life than death. 

 Next, an alternative, implicit-driven approach to risk classification was utilized to establish 

how closely implicitly determined risk groups correspond with explicitly determined risk groups. 

First, we examined the relationship between individuals’ independent implicit inclinations towards 

life and death to determine if they are indeed independent dimensions, or instead, share an inverse 

relationship as assumed by the bipolar d/s-IAT previously utilized. The weak correlation and 

inspection of the scatterplot of the d/s-UIAT scores show that implicit life and implicit death self-

associations represent two separate dimensions that may fluctuate independently of one another. 

Given this novel finding that implicit life and death scores are indeed separate dimensions, then 

conceptualizing them as being inversely related, as is assumed in the bipolar version of the d/s-IAT, 

is limiting our understanding of the implicit suicidal mind. 
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 We then approached risk determination by examining the relative strength of implicit life 

and death self-associations, but this time risk group identification was based on implicit scores 

using latent profile analyses.  

 In line with the explicit risk classifications, four groups emerged. Three of these groups had 

significantly stronger implicit self-associations with life than with death. The first group (Life++) 

was similar to the explicit low risk group (Zest+), demonstrating the largest significant difference 

between a strong implicit inclination towards life and weak implicit inclination towards death. 

These individuals had no record of suicide attempts and reported significantly lower suicidal 

ideation than all other groups. The next two groups (Life+ and Life/Ambivalent) were similar to the 

explicit Ambivalent and Disengaged groups. The Life+ group had high implicit associations with 

both life and death and demonstrated a reduced difference between life and death scores than the 

lowest risk, Life++ group. In contrast, the Life/Ambivalent group had low implicit associations with 

both life and death and demonstrated an even further reduced difference between these life and 

death scores. Both the Life+ and Life/Ambivalent groups reported a higher number of suicide 

attempts and increased suicidal ideation in comparison to the Life++ group. Finally, the Death+ 

group (which made up 7.9% of the sample) differed from the explicitly defined high risk Ideation+ 

group in that they did not just present with diminished implicit inclinations towards life that are of 

comparable strength as implicit inclinations toward death. Instead, these individuals had stronger 

implicit self-associations with death/suicide than with life. They had the highest number of suicide 

attempts (and multiple attempts), significantly lower zest for life, and significantly higher suicidal 

ideation than the implicit low risk Life++ group.  

 The d/s-UIAT identifies high and low risk individuals based on the dynamic balance 

between their separate implicit self-associations with life and death. Variation in this balance is 

closely associated with their history of suicide attempts, with the highest risk group (Death+) 

presenting with the greatest percentage of attempts (and multiple attempts) and the lowest risk 

group (Life++) presenting with no history of attempts. This is consistent with the interpersonal 
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theory of suicide (Joiner, 2007; Van Orden et al., 2010) whereby a strong, automatic inclination 

toward self-preservation and survival must first be weakened by suicidal experience (e.g., suicide 

attempt/s), which contributes to building the individual’s capacity to engage in lethal self-harm. 

That is, implicitly identified high risk (Death+) individuals, with the most diminished implicit 

attachment to life, had the most prior suicide attempts. What clearly differentiates this high risk 

group from the other groups is a switch in dominant self-associations with life to dominant self-

associations with death/suicide. This switch does not appear to be a consequence of stronger 

implicit self-associations with death, as these are comparable between the Life/Ambivalent group 

and the Death+ group. Instead, the switch is due to significantly diminished self-associations with 

life (see Figure 4). The key role of self-associations with life here provides further support for the 

conclusion emerging from the studies in this thesis that the d/s-IAT reflects primarily variability in 

individuals’ attachment to life. This is consistent with evidence based on separate explicit measures 

of the wish to live and the wish to die, which suggests that suicidal behavior appears to be driven 

more by the absence of the wish to live, than the presence of a wish to die (Bryan et al., 2016). This 

highlights the importance of measuring life-orientated factors to determine an individual’s 

attachment to life, and also to nurture resilience factors that may attenuate the negative impact of 

risk factors, such as suicidal desire (Collins, Best, Stritzke, & Page, 2016).  

 In both explicitly and implicitly determined risk groups, low risk is represented by a clear 

distinction between an individual’s strong association with life and weak association with death. 

Risk increases as the gap between life and death associations, on both an explicit and implicit level, 

reduces and is associated with an increase in self-reported risk (e.g., suicidal ideation) and a 

decrease in self-reported resilience (e.g., zest for life). Risk is highest when an individual’s implicit 

association with life is diminished to such an extent that it is no longer stronger than his or her 

association with death. These results suggest it may be the difference, or fluctuating balance, 

between these associations (life and death) that is important in determining risk, rather than just the 

actual strength of the associations. Again, this is in line with explicit findings, which suggest it is 
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the dynamic interplay of both life and death dimensions (Bergmans et al., 2009; Brown et al., 2005; 

Bryan et al., 2016; Harris, McLean, Sheffield, & Jobes, 2010; Kovacs & Beck, 1977; O’Connor et 

al., 2012) that determines suicide risk.  

 In the current study, both explicit and implicit measures identified four distinct risk groups. 

At a group level, these approaches only obviously differed in how the highest risk groups were 

presented. While both approaches present high risk as diminished implicit self-associations with life 

that are no longer stronger than implicit self-associations with death, in the explicitly defined high 

risk group these implicit life and death self-associations are of similar strength, while in the 

implicitly defined high risk group self-associations with life are weaker than self-associations with 

death/suicide. Therefore, based on implicit categorization of risk, highest risk is defined by a switch 

from having an inherent implicit inclination towards life, to having a presumably acquired 

inclination towards death and suicide. In addition to differences in the relative balance between 

implicit life and death inclinations between explicitly and implicitly determined high risk groups, 

high risk determination between the two approaches, on an individual level, shows clear 

discordance.  

 Of the 53 individuals implicitly identified as being at highest risk in the Death+ group, only 

32% fall in the explicitly identified high risk group (Ideation+), while the others were spread across 

the other three groups. In stark contrast, 69% of individuals implicitly identified as being at lowest 

risk (Life++) were also explicitly identified as lowest risk. Thus, more than twice as many 

individuals were classified the same by both the implicit and explicit approaches in the low risk 

group than in the high risk group. This again suggests that implicit suicide cognition, as previously 

measured by the bipolar d/s-IAT, has poor correspondence with an individual’s’ explicit desire for 

death. Instead the measure primarily reflects variability in life associations with self, as evidenced 

by strong concordance between implicit and explicit measures among individuals who have a 

strong, intact attachment to life.  
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 One limitation of the current study is the use of a cross-sectional design. Future research 

should utilize a longitudinal design to assess the utility of these implicit life and death associations 

in prospectively predicting both life-sustaining and death-promoting outcomes. The balance 

between these associations can then be tracked over time to determine how they change (Rudd, 

2006), either naturally or in response to treatment.  

 In conclusion, utilizing a unipolar rather than bipolar IAT may be beneficial in suicide risk 

assessment as it provides independent information on an individual’s self-association with life and 

death and the dynamic balance between the two associations at different risk levels. Low risk is 

associated with a clear distinction between an individual’s strong inclination towards life and weak 

inclination towards death. Risk is elevated as this gap closes and is highest once an individual’s 

implicit desire to live is no longer stronger than their implicit desire to die. This process appears to 

relate to individuals’ suicidal experience and to what extent they have beaten down their inherent 

attachment to life, perhaps by acquiring increased capability for lethal self-harm through a history 

of suicide attempts. While there is currently insufficient evidence to justify incorporating the bipolar 

d/s-IAT into the risk assessment process, further research into the unipolar version of the measure 

may be warranted. Future research may consider how timing relative to acute crises and current 

affect might explain variation in implicit cognition, as measured by the unipolar d/s-IAT. In light of 

implicit suicide cognition reflecting primarily variability in an individual’s attachment to life, the 

bipolar and unipolar IAT should both be conceptualized as a measure of life. If implicit measures 

were used as a means of determining an individual’s hold on life and in conjunction with the 

patient’s self-reported levels of resilience, then such a tool would align well with the collaborative, 

patient-centered approach to risk assessment. 	
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5.7 Tables 

Table 1 

Means and Standard Deviations (M(SD)) for the Suicide Related Resilience and Risk Variables 

Across the Four Explicit Zest for Life and Suicidal ideation Groups 

 Zest+ Ambivalent Disengaged Ideation+ 

SCB-S 5.38(0.58)2,3,4 4.24(0.87)1,4 4.61(0.71)1,4 3.43(0.96)1,2,3 

Attempts 0.11(0.43)4 0.38(0.79) 0.16(0.55)4 0.76(1.11)1,3 

Attempts (%) 7% 24% 10% 38% 

Multiple Attempts (%) 3% 8% 4% 24% 

Depression 5.24(6.15)2,3,4 13.57(9.30)1,4 12.64(10.48)1,4 23.74(10.81)1,2,3 

Anxiety 7.19(8.22)2,3,4 12.27(8.83)1,4 11.26(9.50)1,4 19.21(10.55)1,2,3 

Stress 10.13(9.05)2,3,4 15.03(8.29)1,4 16.18(10.28)1,4 

 
23.24(10.60)1,2,3 

 

Note. SCB-S = Survival and Coping Beliefs Subscale. Numbers in superscript represent the group/s 
that are significantly different (e.g., a group mean followed by “1,4” means this group significantly 
differs from groups 1 and 4 on that measure).  
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Table 2 

Model Fit Indices for Implicit Life and Death/Suicide Scores Across Each Latent Profile Analysis  

 LMRT(p) BLRT(p) AIC sBIC  

1-class   533.29 538.64  

2-class 16.95(.001) -262.65(.000) 521.48 530.84  

3-class 11.45(.333) -253.74(.050) 515.44 528.81  

4-class 11.33(.040) -247.72(.040) 509.53 526.91  

5-class   4.37(.301) -241.77(.667) 510.94 532.33  

Note. LMRT = Lo-Mendell-Rubin Test, BLRT = Bootstrapped Lo-Mendell-Rubin Test, AIC = 
Akaike Information Criterion; sBIC = sample size-adjusted Bayesian Information Criterion. 
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Table 3 

Means and Standard Deviations (M(SD)) for the Suicide Related Resilience and Risk Variables 

Across the Four Implicit Latent Profile Analysis Groups 

 Group 1 

Life++ 

Group 2 

Life+ 

Group 3 

Life/Ambivalence 

Group 4 

Death+ 

SCB-S 

Zest for Life 

4.93(0.81) 

6.71(1.08)4 

4.75(1.07) 

6.29(1.29) 

4.80(0.98) 

6.30(1.27)4 

4.48(1.07) 

5.68(1.54)1,3 

Suicidal ideation 0.23(0.60)2,3,4 0.90(1.12)1 0.85(1.10)1 1.32(1.37)1 

Attempts 0.00(0.00)2,3,4 0.24(0.69)1 0.23(0.66)1 0.49(0.99)1 

Attempts (%) 0% 14% 13% 25% 

Multiple Attempts (%) 0% 6% 7% 13% 
 

Depression 8.46(5.90) 10.71(10.92) 10.93(10.86) 13.40(12.46) 

Anxiety 8.92(8.27) 10.96(10.35) 10.46(9.98) 12.38(9.62) 

Stress 12.62(8.69) 13.75(9.99) 14.60(11.10) 15.47(11.26) 
 

Note. SCB-S = Survival and Coping Beliefs Subscale. Numbers in superscript represent the group/s 

that are significantly different (e.g., a group mean followed by “1,3” means this group significantly 

differs from groups 1 and 3 on that measure). 
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5.8 Figures 

 
 

Figure 1. Standardised mean scores for the explicit measures, zest for life in the past week and 

suicidal ideation in the past year, across the four explicit risk groups. Error bars represent the 

standard error of the mean.  
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Figure 2. Mean implicit life and death scores, for each of the four explicit risk groups, with error 

bars representing standard error of the mean.  
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Figure 3. Scatterplot of implicit life and death scores across the whole sample 
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Figure 4. Mean scores for implicit measures of life and death, for each of the four latent profile 

analysis classes, with error bars representing standard error of the mean.  
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Chapter 6   General Discussion 

 

“The biggest risk in suicide research is that we simply continue the approach taken over the last 

few decades”– Christensen et al., 2016 (p. 436) 

 

 What the last few decades have made clear is that progress in reducing suicide rates is 

likely to be elusive without change. The high rate of suicide following contact with healthcare 

service providers suggests that in order to advance suicide risk assessment and prediction there 

needs to be a meaningful improvement in the field’s understanding of suicide; not only to guide 

how suicide is conceptualized but also how standard risk assessment is conducted. Chapter 1 of 

the current thesis presented two approaches to suicide risk assessment, which differ fundamentally 

in the way the clinician-patient relationship is viewed. The first is a collaborative, patient-centered 

approach, whereby the patient is actively involved in the risk assessment and treatment plan 

process. Here, the clinician and patient work side-by-side, forming a trusting alliance, which 

encourages open communication and mutual respect (Jobes, 2016). The second is a clinician 

driven approach, grounded in the assumption that patients are not a reliable source for their own 

explicit risk determination. Here, the clinician must bypass the active involvement of the patient 

and instead access the patient’s implicit suicidal desire. By default, this approach is at odds with 

the aim of therapeutic collaboration, as it discourages open communication with the patient. 

Instead, the clinician seeks to obtain information that is presumably not explicitly known to, or 

would not be explicitly revealed by, the patient. The current thesis aimed to further investigate the 

value in taking an implicit approach to risk assessment. Specifically, to examine the utility of, and 

the conceptual model underpinning, the death/suicide implicit association test (d/s-IAT: Nock et 

al., 2010). Using both low and high risk samples, a multidimensional approach was taken to this 

investigation, by examining the d/s-IAT in relation to explicit risk and resilience factors, as well as 

its utility relative to explicit clinician and patient estimates of risk in predicting both death-
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orientated and life-orientated outcome variables. In addition, the current work considered how 

explicit and implicit measures might be integrated into risk assessment by assessing how closely 

these approaches correspond in determining risk classification at both a group comparison level as 

well as at the level of the individual.   

6.1 The Implicit Side of Suicide Revisited   

 The primary motivation of assessing implicit suicide cognition is to gain unique information 

regarding one’s suicidality that may not be available to an individual’s consciousness or may not be 

willingly revealed by the individual explicitly (Nosek, Hawkins, & Frazier, 2011). As the d/s-IAT 

has previously shown some promise in suicide risk assessment, above and beyond standard explicit 

measures of risk, a key focus of the current thesis was to establish what unique information the 

implicit measure is actually providing. By evaluating and further developing the conceptual model 

underpinning the d/s-IAT, the thesis aimed to determine if this measure is better conceptualized as 

reflecting an individual’s desire to die, as is the predominant interpretation across the d/s-IAT 

literature, or alternatively, an individual’s diminished desire to live. 

 Based on the inspection of d/s-IAT score distributions across the studies in the current thesis 

and a review of published studies using the d/s-IAT, there is clear and consistent evidence that 

implicit d/s-IAT scores represent primarily variability in self-associations with life. The influential 

pull of an individual’s inherent and life-sustaining desire to live is highlighted through the majority 

of even high-risk individuals (i.e., presenting with a lifetime history of attempt/s) still 

demonstrating stronger self-associations with life relative to death/suicide (e.g., Nock et al., 2010). 

The consistent negative association between implicit cognition as measured by the bipolar version 

of the d/s-IAT and death-focused, suicide risk indicators (e.g., suicide ideation and suicide 

attempts), found in the current thesis, indicates that a weakening of implicit self-associations with 

life relative to death/suicide represents an increase in risk. In a minority of cases, as risk increases, 

individuals’ implicit self-associations with life may diminish to such an extent that their pull 

towards death is now stronger than their attachment to life. This is evident in clinical studies where 
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the few individuals whose implicit association with death/suicide was stronger than their association 

with life, were at significantly greater risk of making a future suicide attempt than individuals who 

still had a dominant self-association with life (Nock et al., 2010; Randall, Rowe, Dong, Nock, & 

Colman 2013). However, it is important to note that even in the high risk sample of patients with a 

lifetime history of suicide attempt/s studied by Nock and colleagues (2010), only one in four 

presented with a dominant self-association with death. 

 This prevailing implicit inclination towards life, even amongst those categorized as high risk 

of suicide, is in line with a key premise of the Interpersonal Theory of Suicide (Joiner, 2007; Van 

Orden et al., 2010). The interpersonal theory of suicide emphasizes that dying by suicide is not 

easy, because the inherent human instinct for self-preservation is so strong and pervasive that it first 

needs to be beaten down before one can enact lethal self-harm. Thus, even in the presence of 

suicidal ideation and experiences such as attempts, one would expect the implicit desire to cling to 

life to persevere for some time. Indeed, the findings from the current thesis suggest that implicit 

suicide-related cognition reflects a gradual diminishing of the desire to live, rather than an indirect 

glimpse of a desire to die as originally hypothesized by Nock and colleagues (2010), who suggested 

that “an implicit association with death/suicide may represent one of the final steps in the pathway 

to suicide” (p. 515). Considering that the d/s-IAT consistently reflects predominantly variations in 

individuals’ self-associations with life across diverse samples, it stands to reason that the measure is 

better conceptualized as a measure of an individual’s hold on life, rather than a “death/suicide” 

measure tapping into an individual’s desire to die. 

 In support of conceptualizing the d/s-IAT as a measure of attachment to life, Study 1 found 

that the concurrent association between an individual’s implicit attachment to life and death-

orientated, suicide risk measures (e.g., suicidal ideation frequency and intensity) was mediated by 

self-reported, life-orientated beliefs, and these explicit beliefs were more strongly associated with 

risk than the individual’s implicit inclinations. This suggests that individuals’ self-reported 

engagement with and zest for life, purpose and meaning in life, and positive outlook for the future, 
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significantly explain the relationship between their implicit self-associations with life/death and 

suicide risk. The mediating role of individuals’ explicit life-orientated beliefs on the implicit 

cognition and suicide risk relationship found in Study 1, together with implicit scores 

predominantly reflecting variability in self-associations with life, consolidates the conceptualization 

of the d/s-IAT as a measure of an individual’s attachment to life. If the d/s-IAT primarily reflects 

variability in the strength of an individual’s hold on life, the question then becomes how does this 

predominant implicit attachment to life become diminished or eroded? Contemporary theories of 

suicide allude to possible explanations as to how the evolutionarily ingrained desire to live might 

become eroded over time, through causal frameworks designed to test potential mechanisms 

responsible for progression down the suicidal pathway.  

 According to contemporary theories of suicide, the desire for suicide alone is not sufficient 

for individuals to move down the suicidal pathway and overcome their ingrained desire to cling to 

life. The Interpersonal Theory (Joiner, 2007; Van Orden et al., 2010) suggests that moving down 

the suicidal pathway requires an individual to acquire the capability to enact lethal self-injury 

through having “beaten down the instinct to live” (Joiner, 2007, p.24). The process of beating down 

the instinctual drive for self-preservation is facilitated by repeated suicidal experience, such as 

exposure to painful or fearsome experiences. In response to this repeated exposure to physically 

painful and/or fear-inducing experiences, via the mechanisms of habituation and opponent 

processes, the capability for suicidal behavior emerges (Van Orden et al., 2010). Similarly, the 

Integrated Motivational-Volitional Model of Suicide (O’Connor & Kirtley, 2018) suggests that 

before suicide can occur, the final steps of the suicidal pathway are marked by an individual having 

to first acquire the ability to enact lethal self-harm.  

 Thus, these theories allude to the idea that movement down the suicidal pathway involves 

overcoming an inherent attachment to life. According to the interpersonal theory of suicide, this is 

difficult to do and hence requires acquiring the capability to do so. The theorized dynamic 

relationship between individuals’ acquired capability for suicide and life-orientated beliefs was 
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therefore the focus of Study 2 in this thesis. Specifically, Study 2 tested a theoretically grounded 

multiple mediator model to determine simultaneously the potentially opponent influences of 

individuals’ explicit zest for life and acquired capability for suicide on the relationship between 

their implicit hold on life and suicide risk.  

Study 2 provided strong evidence across multiple suicide-specific and general risk indicators 

of suicide that the association between an individual’s implicit attachment to life and measures of 

suicide risk is mediated by these two competing forces: an individual’s zest for life and acquired 

capability for suicide. These findings suggest that variability in implicit suicide related cognition, as 

measured by the d/s-IAT, reflects the dynamic balance of these opponent processes; whereby an 

individual’s strong, automatic, and self-preserving associations with life are undermined by the 

acquired capability for suicide. Consistent with the ideation-to-action framework (Klonsky, May, & 

Saffer, 2016), whereby progression down the suicidal pathway represents distinct processes with 

distinct explanations, an individual’s acquired capability for suicide was found to be most 

influential further along the suicidal pathway for suicide-specific risk indicators, and an individual’s 

zest for life was most influential earlier on in the pathway for more general indicators of risk. 

 These findings indicate that the self-preserving influence of life, as measured by the d/s-

IAT, bestows resilience to a greater extent in the earlier stages of the suicidal pathway. Specifically, 

zest for life is most influential for more general or distal indicators of risk such as factors 

contributing to suicidal desire (e.g., psychological distress) rather than suicidal action. Conversely, 

acquired capability is a proximal causal antecedent of suicidal behavior, which facilitates the 

transition from suicidal desire to acting on that desire (Joiner, 2007; Van Orden et al., 2010). 

Therefore, acquired capability is the stronger of the two influencing forces in the more advanced 

progression along the ideation-to-action pathway (Klonsky & May, 2014; Klonsky et al., 2016) and 

more strongly associated with suicide-specific, action oriented indicators of risk (e.g., suicide 

attempts). The independent influence of these explicit life-focused and death-focused measures on 

the implicit cognition and suicide risk relationship suggests that the d/s-IAT does not simply reflect 
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an individual’s attachment to life but also the extent to which this self-preserving desire to live has 

been beaten down and eroded by the individual’s acquired capability for suicide. As these findings 

show the association between implicit suicide related cognition and suicide risk appears to reflect a 

battle between life (zest) and death (acquired capability) measured on an explicit level, the next step 

in the thesis was to extend our understanding of the unique contribution of life and death on an 

implicit level. 

 Previously, the unique role of an individual’s implicit self-association with life and with 

death/suicide had not been assessed, as previous studies utilizing the bipolar d/s-IAT only have 

access to individuals’ self-association with life relative to death. Therefore, by default, the bipolar 

d/s-IAT assumes an inverse relationship between individuals’ life and death associations with self. 

Study 4 developed and utilized a novel unipolar version of the d/s-IAT to gain independent (rather 

than relative) information regarding individuals’ self-association with life and self-association with 

death/suicide. A weak correlation between individuals’ life and death associations with self, as well 

as a widely distributed scatterplot of these scores, suggests that implicit life and implicit death self-

associations represent two separate dimensions that may fluctuate independently of one another. By 

teasing apart these life and death inclinations for the first time, Study 4 was able to show that 

implicitly determined risk is based on the dynamic balance between individuals’ independent 

implicit self-associations with life and death and this balance is closely associated with history of 

suicide attempt/s. The highest implicit risk group presented with the greatest percentage of attempts 

(and multiple attempts) and the lowest implicit risk group presented with no history of attempts. 

What clearly differentiates the high risk group, with the highest history of prior attempts, from the 

other groups is a switch in dominant self-associations with life to death/suicide. Importantly, this 

switch is due to the significantly diminished self-associations with life found amongst the high risk 

individuals. This eroded attachment to life appears to be related to individuals’ acquired capability 

for suicide, seen through their history of prior suicide attempt/s, which provides further support of 

the multiple mediator model in Study 2 and the theorized role of acquired capability in the 
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progression down the suicidal pathway (Joiner, 2007; Klonsky & May, 2014; Klonsky et al., 2016; 

Van Orden et al., 2010). 	

 In sum, the series of studies presented in the current thesis provide systematic evidence that, 

conceptually, the bipolar death/suicide IAT is most reflective of an individual’s inherent attachment 

to life rather than a desire for death or suicide. Further to this, the implicit measure taps in to what 

extent this evolutionary ingrained desire to live has been beaten down or eroded by the individual’s 

acquired capability for suicide. The risk information provided by the bipolar d/s-IAT is however 

limited in that the measure produces only relative life/death scores and therefore the full range of 

the dynamic balance between the independent life and death dimensions cannot be captured. The 

unipolar version of the d/s-IAT however, which produces independent life and death scores, is able 

to more clearly reflect the process by which individuals’ diminished attachment to life is associated 

with increased suicidal experience (e.g., suicide attempt/s) and acquired capability for lethal self-

harm, and subsequently further progression down the suicidal pathway.  

6.2 The Utility of the “Death/Suicide” Implicit Association Test in Risk Assessment  

 The presumed value of the introduction of an implicit measure into the risk assessment 

process is to provide a tool for predicting risk that does not rely on patient self-report and accurately 

reveals an individual’s risk of suicide. Thus far, findings of the d/s-IAT’s effectiveness in 

determining suicide risk has been mixed. Within the current thesis, the utility of the implicit 

measure was further assessed in both non-clinical and clinical samples. This was achieved by 

examining whether or not the d/s-IAT is able to distinguish between different levels of suicide risk, 

is associated with acute risk, and is predictive of prospective risk and resilience. In addition, the 

studies in this thesis evaluated how the implicit measure fares in comparison to standard explicit 

measures of risk (death) and resilience (life) as well as clinician and patient risk estimates, in 

predicting death-orientated and life-orientated risk outcomes. While the results discussed below are 

mixed, it is noteworthy that the implicit measure was consistently negatively associated with 

measures of risk, and positively associated with measures of resilience.  
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Distinguishing between levels of suicide risk 

 According to the ideation-to-action framework (Klonsky & May, 2014; Klonsky et al., 

2016), it is critical for suicide measures to be able to differentiate between individuals at varying 

points along the suicidal pathway. Specifically, a risk measure should distinguish between 

individuals who only think about suicide, from those who go on to make a suicide attempt, and 

those who make multiple (two or more) attempts. Within the current thesis, the implicit measure 

differentiated between individuals who had never made a suicide attempt in their lifetime from 

those who had made at least one attempt in their lifetime (Study 1). However, amongst those with a 

history of attempt/s, the d/s-IAT was not able to differentiate between individuals who had only 

made one attempt and individuals with a history of multiple attempts. In the clinical sample (Study 

3), implicit scores did not differentiate between non-attempters, individuals who had made one 

attempt, and those who had made multiple attempts in their lifetime. These results are consistent 

with Glenn and colleagues’ (2017) clinical findings, which showed that implicit scores for 

inpatients who had only ever thought about suicide but made no suicide attempts, and implicit 

scores for inpatients who had a history of suicide attempts, were comparable.   

 While the above findings suggest that overall the d/s-IAT is not a reliable measure in 

distinguishing between individuals situated at different points along the suicidal pathway, within the 

current thesis there is some evidence to suggest that recency of suicidal experience, rather than 

simply the occurrence of that experience, may influence the implicit measure’s utility in risk 

differentiation. For example, the implicit measure was able to differentiate between individuals who 

had not experienced suicidal ideation in the past year and those who had experienced suicidal 

ideation in the past year (Study 2). In addition, within the clinical sample, when focusing solely on 

the patients who had made a recent (past week) suicide attempt, the d/s-IAT differentiated between 

those who had made a single attempt from those who had made multiple attempts in their lifetime. 

However, findings regarding suicidal ideation and attempt recency are inconsistent with those 

reported in other studies with clinical samples. While Nock and colleagues (2010) found implicit 
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scores were able to distinguish between patients presenting to a hospital with no recent attempt 

(past week) and those presenting with a recent attempt, this pattern of results could not be replicated 

in a later clinical study (Barnes et al., 2017). Similarly, when comparing implicit cognition between 

psychiatrically hospitalized adolescents who attempted suicide in the past year with those who 

attempted suicide in the past month, Glenn and colleagues (2017) found no significant differences 

in their implicit identifications with death/life.  

 In sum, there is little evidence to suggest the d/s-IAT reliably distinguishes between 

individuals at different points along the suicidal pathway, nor is there consistent evidence across 

diverse samples that recency of suicidal experience, whether it be suicidal ideation or attempt/s, 

influences the d/s-IAT’s differential utility.  

Acute Suicide Risk Assessment 

 The relationship between implicit death/life scores and acute suicide related measures was 

assessed within the current thesis and earlier studies that examined this concurrent implicit and 

explicit measure association. Within the current thesis, there was limited evidence for the d/s-IAT’s 

utility in acute risk assessment in non-clinical samples, above and beyond explicit death-orientated 

and life-orientated measures of risk and resilience, respectively. Study 1 found that even when 

implicit scores were significantly associated with indicators of suicide risk (e.g., suicidal ideation), 

this association was substantially weaker than that between self-reported, prior suicide attempt/s 

and other indicators of suicide risk. In addition, individuals’ self-reported survival and coping 

beliefs were able to explain the variance in the risk indicators previously explained by the d/s-IAT. 

Study 2 further showed that any significant associations between implicit death/life scores and risk 

indicators could be explained through self-reported measures of risk (acquired capability) and 

resilience (zest for life), either individually or together. While acquired capability predominantly 

explained the suicide specific, action orientated risk indicators (e.g., suicide attempts), zest for life 

predominantly explained more general indicators of risk (e.g., psychological distress). In previous 

research, there is also no evidence for the utility of the implicit measure in non-clinical samples, as 
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several studies have reported no significant associations between the d/s-IAT and concurrent suicide 

related measures (Chiurilza et al., 2016; Hussey, Daly, & Barnes-Holmes, 2015; Violanti, 

Mnatsakanova, & Andrew, 2013).  

 In clinical samples, previous findings regarding the d/s-IAT’s utility in acute risk assessment 

had been mixed. Significant associations have been reported in clinical studies between responses 

on the d/s-IAT and suicide related measures such as suicide ideation (Ellis, Rufino, & Green, 2016, 

Glenn et al., 2017, Harrison, Stritzke, Fay, & Hudaib 2018). That is, diminished implicit self-

associations with life are associated with higher levels of self-reported suicidal ideation. In addition, 

Nock and colleagues (2010) found the implicit measure added incrementally to determining acute 

risk, above and beyond the effect of other explicit self-report measures (i.e., the presence of a 

depressive disorder and history of prior suicide attempts). However, a later clinical study could not 

replicate these findings (Barnes et al., 2017). In the clinical sample within this thesis (Harrison et 

al., 2018, Study 3), the d/s-IAT added incrementally to determining acute risk (suicidal ideation) 

and resilience (zest for life), above and beyond the effect of standard explicit measures, including 

prior suicide attempts and clinician and patient estimates of suicide risk. However, prior suicide 

attempts and patient prediction were more strongly associated with risk than the implicit measure, 

with patient estimates accounting for more than twice the variance in suicidal ideation than the d/s-

IAT. In addition, patient prediction was more strongly associated with resilience than the implicit 

measure, again accounting for more than twice the variance in zest for life than the d/s-IAT.  

 In sum, there is no consistent evidence for the utility of the d/s-IAT in acute risk assessment 

across non-clinical and clinical samples. Instead, it appears from the current findings that the 

patient’s self-reported risk and explicit, life-orientated measures are a more reliable source of acute 

risk assessment than implicit inclinations towards death/life. This suggests that patients’ explicit 

self-report is a critical source of information for assessing acute suicide risk and resilience, which 

aligns with the recommendation by Joiner and colleagues (1999) that unless there is strong evidence 
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to the contrary, patient self-report regarding suicide potential should be a data source that deserves 

considerable weight.  

Prospective Prediction of Suicide Risk 

 Within the current thesis, the predictive utility of the d/s-IAT in clinical settings was 

assessed relative to currently used explicit measures: patient and clinician prediction of risk. In 

addition, based on the important conceptual findings highlighting the role an individual’s 

attachment to life has in suicide risk, the utility of these measures was examined in predicting not 

only death-orientated outcomes (i.e., desire to die, suicide ideation, suicide attempts), but also life-

orientated outcomes (i.e., desire to live, zest for life).  

 With the exception of one death-orientated outcome (desire to die) at three-month follow-

up, the d/s-IAT was not significantly predictive of the death focused, risk outcomes or any of the 

life focused, resilience outcomes at three- or six-month follow-up. This is inconsistent with 

previous findings where the d/s-IAT predicted suicide attempts at six-month follow-up (Barnes et 

al., 2017; Nock et al., 2010) and does not appear to be due to sample differences, such as the 

severity of suicide risk within each sample. The clinical study (Study 3) within this thesis, instead, 

supported the use of both patient and clinician predictions of suicide risk as these explicit measures 

predicted suicide related indicators of resilience and risk, respectively. While Barnes and colleagues 

(2017) found the d/s-IAT to be a significant predictor of risk, the d/s-IAT scores accounted for only 

a modest increase in variance explained in suicide risk and the authors therefore concluded, “it is 

unlikely that the d/s-IAT will eliminate the need for traditional self-report assessment techniques” 

(p.74).  

 In both the current Study 3 and the study conducted by Barnes and colleagues (2017), 

clinician and patient prediction were better prospective predictors than d/s-IAT scores, suggesting 

there remains a need for traditional self-report assessment techniques. Importantly, in the current 

clinical study, clinician risk estimates only predicted death-promoting factors (i.e., suicidal ideation) 

at both three- and six-month follow-up, and patient risk estimates primarily predicted life-sustaining 
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factors (i.e., desire to live and zest for life) at both three- and six-month follow-up. The exception to 

this was patient risk estimates also predicting the desire to die at three-month follow-up. Clinician 

and patient risk estimates therefore appear to be complementary, whereby clinicians are focused on 

averting death-promoting factors, and patients are focused on embracing and nurturing life-

sustaining factors. The unique focus the clinician and patient bring to the risk assessment process 

suggest that both provide valid and unique information and subsequently, it would be beneficial to 

consider both simultaneously. This integration of patient and clinician perspectives would also 

facilitate the formation of a collaborative, therapeutic alliance.	

Overall Utility of the D/s-IAT 

 The first three studies in the current thesis examined the utility of the d/s-IAT in suicide risk 

assessment, compared to standard explicit measures of both risk and resilience as well as clinician 

and patient risk estimates, in predicting both death-orientated and life-orientated risk outcomes. 

With the focus of the extant d/s-IAT literature primarily being on the replication of findings, less 

attention has gone into trying to explain the discrepancies across studies. While the mixed findings 

have occasionally been explained through differences in the study samples, with some samples 

showing less severe suicidal profiles than others, this explanation does not account for similar 

findings across different samples (e.g., Barnes et al., 2017 and Nock et al., 2016), or different 

findings across similar samples (Barnes et al., 2017 and Harrison et al., 2018). It may be that the 

d/s-IAT is better able to establish the level of risk for some individuals but not others, but not 

necessarily based on differences in suicidal severity. For example, a meta-analysis found a 

significant association between insight and the risk of suicidal behavior (Vilaplana, Richard-

Devantoy, Turecki, Jaafari, & Jollant, 2015). The d/s-IAT might establish risk better in individuals 

with limited insight, but patient self-report may be better at establishing risk in individuals with 

good insight. This could be tested in future research by comparing the predictive utility of the d/s-

IAT in individuals differing on measures of insight, while controlling for levels of clinical severity.  
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 The existing d/s-IAT literature, however, does not account for risk variability on an 

individual level, and instead typically consists of studies that evaluate the d/s-IAT’s value in risk 

determination at a group risk level only. That is, the studies have focused on the implicit measure’s 

ability to differentiate between various risk groups and what additional variance in suicidal 

outcomes, both acutely and prospectively, the d/s-IAT is able to account for within or across these 

risk groups. However, when considering the implicit measure as a tool for risk determination on a 

group level, what does this tell us about the risk classification of a specific individual? In addition, 

even on the occasions where the d/s-IAT is able to explain significant additional variance in suicidal 

outcomes, this is not necessarily informative on an individual level. If the d/s-IAT were to be 

utilized within the risk assessment process, as suggested in previous studies (e.g., Glenn et al., 

2017; Nock et al., 2010), we would need to consider how such a measure would actually be 

integrated into the process alongside existing explicit measures. 	

Integrating the D/s-IAT in Risk Assessment? 

 The final study (Study 4) in the current thesis considered some of the practical implications 

of integrating the d/s-IAT into the risk assessment process, based on the level of concordance 

between the implicit measure and explicit suicide related measures. If there is strong concordance 

between the implicit and explicit measures then risk categorization would be straightforward, as 

both would indicate high risk or low risk for example. However, if there is weak concordance 

between implicit and explicit measures then risk categorization may be complicated by conflicting 

risk estimates provided by each measure. The study therefore aimed to determine how closely 

implicitly and explicitly defined risk correspond on a group level, and whether these two 

approaches align on an individual level and identify the same individuals as being high or low risk. 

As the previously utilized bipolar d/s-IAT provides only a relative death/life score, the 

independent role of implicit death and life self-associations, and how they correspond to, and align 

with, explicit death (risk) and life (resilience) measures had not previously been examined. Study 4, 

therefore, used a novel unipolar version of this implicit tool in order to obtain independent scores 



200		
	

representing an individual’s self-association with death/suicide and self-association with life. These 

independent implicit self-associations with death and life were then assessed alongside explicit 

death (risk) and life (resilience) measures. 

 Results from Study 4 suggest that on a group level, explicit and implicit measures show 

some degree of concordance in risk categorization. Both identify four distinct risk groups and 

define risk by the dynamic balance between death-orientated and life-orientated inclinations. These 

approaches did however differ in how this dynamic balance manifested in the respective highest 

risk groups identified by either the implicit or the explicit measures. While both approaches present 

high risk as diminished implicit self-associations with life that are no longer stronger than implicit 

self-associations with death, the explicitly defined high risk group had implicit life and death self-

associations that are of similar strength, while the implicitly defined high risk group had weaker 

self-associations with life than self-associations with death. In addition, on an individual level, there 

was clear discordance between individuals who are classified as high risk implicitly and those who 

are classified as high risk explicitly. The likelihood of implicit and explicit measures identifying the 

same individuals as high risk was very low (only 32% overlap), as the implicit measure appears to 

have poor correspondence with individuals’ explicit desire for death. In stark contrast, implicit and 

explicit measures align better in low risk determination, in that nearly 70% of individuals identified 

as low risk implicitly were also identified as low risk explicitly. These findings suggest that the 

implicit and explicit death-orientated measures provide conflicting risk information, particularly for 

the high risk individuals. At the individual level, there appeared to be stronger alignment in the 

implicit and explicit life-orientated measures than in the implicit and explicit death-orientated 

measures.  

6.3 Implications 

 Given the d/s-IAT’s inconsistent ability to distinguish between individuals at various levels 

of risk along the suicidal pathway, as well as the weak acute and predictive validity of the implicit 

measure as a risk indicator, it would be untenable as an independent clinical tool. Indeed, even if the 
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implicit measure was used in combination with other standard explicit risk measures, as suggested 

across several d/s-IAT studies (e.g., Glenn et al., 2017, Nock et al., 2010), there still exists the 

dilemma of how to interpret discordance between the implicit measure and self-reported, death-

orientated measures (as found in Study 4). Using a measure that has been shown not to reflect risk, 

would not reduce the clinician’s liability as perhaps hoped. Instead, the use of such a measure as a 

risk assessment tool to circumvent and override the self-report of the patient could increase the 

clinician’s liability because it cannot be considered best practice or ensure the patient’s safety. Such 

a tool, designed to bypass the patient’s active involvement, has the potential to jeopardize the 

therapeutic alliance being formed between the clinician and patient, as this alliance relies on mutual 

respect and a patient-centered approach to risk assessment (Jobes, 2016). Rather, best practice 

would be an approach that is in line with the growing body of evidence supporting the effectiveness 

of collaborative approaches to the management of suicidal people (Andreasson et al., 2016; 

Comtois et al., 2011; Jobes et al., 2017; Ryberg et al., 2016). The introduction of an implicit risk 

measure, which may sacrifice the fundamental premise of a collaborative therapeutic relationship, 

might only be justified if the utility of such a tool far outweighs this potential cost. Alternatively, 

the inclusion of such a measure may be viable if it is considerately used in collaboration with the 

patient through a multimodal approach to risk assessment.  

 The current thesis systematically illustrates that conceptualizing the implicit death/life 

scores as an individual’s association with, or desire for, death/suicide is flawed. The evidence 

across all d/s-IAT studies, both within this thesis and previously published, consistently show the 

implicit tool is more representative of a measure of life than a measure of death/suicide as originally 

hypothesized. Specifically, it appears to reflect the extent individuals’ attachment to life has been 

beaten down by their acquired capability for suicide. This was made especially evident when 

utilizing the unipolar version of the d/s-IAT (Study 4), which allowed for the independent 

assessment of the role of life and death/suicide. An examination of individuals’ independent 

inclinations towards life and death across varying levels of risk confirmed a diminished attachment 
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to life, and related increased suicidal experience (acquired capability), is a critical component in 

suicide risk. In addition, the strong alignment between implicit and self-reported inclinations 

towards life on an individual level further suggests that the implicit suicidal mind clings to life.  

 With the current conceptual findings in mind, and the limitation of the bipolar d/s-IAT 

providing relative life/death scores, the only potential use of an implicit life/death IAT at this stage 

would be potentially utilizing the unipolar version as an implicit measure of life that could be 

included in the risk assessment process alongside the patient’s self-report. The measure could be 

considered a means to communicate to patients their inherent attachment to life rather than as a tool 

to invalidate their self-report. That is, it could be reassuring and motivating for patients to learn that 

they are hardwired to cling to life, that a life influence is still providing a counter point even against 

a similar strength death influence, and that this may aid them in their struggle to pursue a life worth 

living even though suicidal thoughts may be a daily companion (cf. Ellis & Bryan, in press; 

Davidow & Mazel-Carlton, in press).   

 An individual’s inherent focus on life was further illustrated in the clinical study (Study 3) 

within this thesis, as patients effectively predicted levels of resilience at both 3- and 6-month 

follow-up rather than levels of risk. Alternatively, the clinician effectively predicted patient risk at 

both 3- and 6-month follow-up rather than levels of resilience. The unique focus of the clinician and 

the patient emphasizes the value in recognizing the complimentary roles of the clinician and patient 

(Ellis & Bryan, in press). This may be put into practice through prioritizing effective, open, and 

honest collaboration in the risk assessment process. An emphasis on cultivating a deeper empathetic 

insight into an individual’s suicidal experience is at the core of evidence-based approaches to 

suicide prevention, such as the Collaborative Assessment and Management of Suicidality (CAMS) 

framework (Jobes, 2016), whereby patients play an active role in risk assessment and treatment 

planning and their input is not only encouraged but also prioritized. There is a growing body of 

evidence suggesting patients are indeed good judges of their future suicide risk status (Barnes et al., 

2017; Brown, Jones, Betts, & Wu, 2003; Janis & Nock, 2008; Nock et al., 2010; Peterson, Skeem, 
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& Manchak, 2011) and therefore considerable weight should be placed on patient self-report. In 

addition, as suicidal patients’ personal risk assessment appears to be focused on the importance of 

going forward and reengaging with life, risk assessment should have a simultaneous emphasis on 

the importance of listening to the patient as well as including life-orientated measures.  

6.4 Future Directions 

 The implications of the current findings are that suicide risk, as measured by the d/s-IAT, 

should be conceptualized as the erosion of an individuals’ inherent attachment to life. Further to 

this, the gradual erosion is a consequence of the dynamic balance between factors associated with, 

and implicit associations towards, the independent dimensions of life and death/suicide. The 

recommendations below regarding future directions are therefore motivated by further examining 

both implicit and explicit measures of these independent life and death dimensions and accounting 

for the dynamic balance between them over time. Ideally, in collaboration with the patient, the data 

across different sources should be integrated to guide determination of risk and treatment planning.  

 As only the unipolar version of the d/s-IAT captures individuals’ independent self-

associations with life and death/suicide, future research should further examine the usefulness of 

this implicit life measure in clinical studies. Previously, within clinical settings implicit self-

associations with life have only ever been assessed relative to self-associations with death/suicide, 

using the bipolar version of the d/s-IAT, but we now know that this approach excludes critical 

information regarding the balance between life and death. The importance of capturing this balance 

is seen through explicit measures of life and death (used to establish suicidal ambivalence) 

determining treatment outcomes amongst suicidal inpatients (Lento, Ellis, Hinnant, & Jobes, 2013). 

An independent assessment of an individual’s attachment to life may provide patients with 

conceptual insight that their implicit desire for death/suicide is, for the majority of people, intensely 

balanced by a stronger or at least comparable desire for life. Given the clinical advantage of patients 

discovering that they are hardwired in a way where their implicit cognition is helping them to cling 
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to life, it would be important to test if the unipolar risk profiles found within the current thesis 

(Study 4) could be replicated in clinical samples.   

 While there is certainly value in better understanding individuals’ implicit attachment to life 

in clinical samples, based on the current findings suggesting the d/s-IAT reflects the erosion of 

individuals’ hold on life by their acquired capability for suicide, it may also be worth considering if 

it is more practical and perhaps clinically valuable to incorporate more easily administered explicit 

measures of these opponent and dynamic processes. That is, administering explicit measures may 

be more easily accessible, cost effective, and time efficient, and perhaps beneficial to the open 

communication aspect of the therapeutic alliance, than a computer based implicit task. The 

mediating role of zest for life and acquired capability should therefore also be replicated in clinical 

studies, using longitudinal assessment outcomes. Indeed, there is growing evidence to support the 

mediating role life-sustaining, protective factors play in suicide risk (Bagge, Lamis, Nadorff, & 

Osman, 2014; Harlow, Newcomb, & Bentler, 1986; Kleiman & Beaver, 2013; Van Orden, 

Bamonti, King, & Duberstein, 2012) and consequently this is an area that warrants further 

exploration in both low and high risk samples. Further to this, it would be interesting to investigate 

the notion of attachment to life getting “beaten down” by other variables such as life adversity, 

chronic depression, and terminal illness for example.  

 In the exploration of implicit and explicit factors of resilience (life) and risk (death) that are 

reliably associated with suicide risk, future research needs to account for the dynamic and fluid 

nature of suicide risk longitudinally. Studies assessing individuals’ implicit, as well as explicit, 

inclinations towards life and death have shown these inclinations change over time. On an implicit 

level, studies that have monitored changes in patient d/s-IAT scores over the weeks they were 

hospitalized, showed their attachments to life (relative to death) are sensitive to change, and in this 

case they strengthened over time (i.e., Ellis et al., 2016; Glenn et al., 2017). Due to the bipolar 

nature of the d/s-IAT used in these studies, however, the independent changes in the balance 

between individuals’ implicit self-association with life and with death could not be captured. On an 
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explicit level, studies examining changes in inpatients’ explicit wish to live and wish to die showed 

that a shift in this balance can be seen over days and months (Goods, Page, Stritzke, Kyron, & 

Hooke, in press). For example, patients presenting to an emergency department with a strong 

explicit orientation towards death, showed a weakening wish to die and growing wish to live at 3-

month follow-up, and a strong orientation towards life at 6-month follow-up.  

 If the suicidal state is forever changing (Bergmans, Langley, Links, & Lavery, 2009; Rudd, 

2006), and may change in response to treatment, research should focus on proximal (e.g. 

hours/days) as well as distal (e.g. weeks/months/years) responses on life (resilience) and death 

(risk) factors and the changing balance between them. Indeed, there is growing research that 

indicates the d/s-IAT may better track suicidal states, related to the recency of suicidal thoughts and 

behaviours, than suicidal traits such as prior suicide behaviour (Glenn et al., 2019; Glenn, Werntz, 

Slama, Steinman, Teachman, 2017). By accounting for, and tracking, the implicit and explicit 

balance between life and death longitudinally, we may better understand how the interplay between 

resilience and risk changes leading up to a suicide attempt. This may provide a clearer 

understanding of what characterizes risk, exactly how the balance between life and death is in itself 

a unique predictor of an individual’s suicide risk status (Brown, Steer, Henriques, & Beck, 2005; 

Harris, McLean, Sheffield, & Jobes, 2010), and how the erosion of an individual’s implicit 

attachment to life may be arrested or even reversed after treatment.  

 One possible way of viewing and assessing the utility of this life/death balance as a unique 

predictor is through the use of a cubic model of risk, whereby an individual’s inclination towards 

life and death is examined categorically along side another theoretically relevant measure, such as 

acquired capability for suicide (i.e., high or low levels of acquired capability). While the current 

thesis provides evidence for the role acquired capability plays in implicit suicide risk, future 

research should also assess how other constructs within the interpersonal theory of suicide are 

related to the d/s-IAT.  It may also be beneficial to compute classification statistics (e.g., sensitivity 

and specificity) for suicide prediction, based on the intersection of explicit and implicit measures 
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(see Nock et al., 2010). As future research extends on our current knowledge of the implicit suicidal 

mind, there should also be consideration given to whether or not ‘0’ is indeed the natural cutoff for 

the d/s-IAT (see Glenn et al., 2017) considering most individuals exhibit a greater association with 

life. In addition, what potential role the use of single category IATs (e.g., Millner et al., 2019) and 

other stimuli-specific IATs, such as the suicide specific version of the d/s-IAT (e.g., Glenn, J. et al., 

2017; Millner et al., 2019), have in determining suicide risk.  

 In working towards reliably identifying individuals that are at high risk of suicide, it is also 

important to consider the impact this end goal may have on the management and treatment plan for 

these individuals in comparison to those who do not fall into this category. Specifically, what would 

the protocol be for deciding what interventions those identified as high risk would receive that other 

suicidal individuals would not? In light of the dynamic and unpredictable nature of suicide risk and 

with the notion prevention is better than cure in mind, perhaps the best practice would be to attempt 

bolstering individuals attachment to life, regardless of their risk category or precise location on the 

suicidal pathway (e.g., desiring life, ambivalent, or desiring death). 

6.5 Conclusion 

 The absence of statistically strong and reliable methods that consistently and clearly 

distinguish patients with a high risk of suicide may be, in part, due to an incomplete 

conceptualization of suicide and approach to risk assessment. The conventional assessment process 

involving measuring individual’s self-reported responses on death-promoting, risk factors is not a 

sufficient or an effective approach in establishing risk (Franklin et al., 2017). The current findings 

instead suggest risk is not a matter of being high on a risk factor or implicitly desiring death/suicide, 

but instead is primarily a consequence of a compromised attachment to life. In addition, the 

dynamic balance between factors associated with, and implicit associations towards, life and death 

determines risk. The dynamic balance between resilience (life) and risk (death) therefore needs to 

be accounted for in the risk assessment process. Specifically, there needs to be a systematic 
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inclusion of measures assessing life-orientated beliefs and the acquired capability for suicide, to 

more effectively determine and track an individual’s movement down the suicidal pathway.  

 While the d/s-IAT is informative in that it consistently reflects an individual’s attachment to 

life and appears to reflect the competing influence of self-preservation and the acquired capability 

for suicide, the findings regarding the d/s-IAT in risk determination have been inconsistent. 

Therefore, the implicit tool is not currently tenable as a risk measure in the suicide risk assessment 

process. Instead, the unipolar version of the implicit measure, which assesses an individual’s 

attachment to life independently, may potentially be used as a conceptual tool intended to 

demonstrate to patients they are hardwired to survive. Using the unipolar IAT as a measure of life 

would allow the tool to be used in combination with patient self-report and subsequently within the 

evidence based collaborative framework to risk assessment. While patients are more in tune with 

aspects of life and resilience, clinicians are efficiently focused on aspects of death and risk. These 

complimentary perspectives can be used collaboratively and assist in the development and 

maintenance of a healthy therapeutic alliance between the patient and the clinician. The therapeutic 

alliance should be fundamental to the risk assessment process, as the strength of this rapport has 

consistently emerged as one of, if not, the strongest predictors of psychotherapy outcomes 

(Norcross & Lambert, 2011).	

 In conclusion, suicide appears to be driven by the absence of the wish to live, as appose to 

the presence of a wish to die and while the notion of overcoming an inherent desire to live is 

alluded to in selected contemporary theories of suicide there now needs to be a transition of this 

knowledge from theory to clinical practice. The integration of accepting an individual’s attachment 

to life as being at the core of the suicidal individual, and subsequently suicide risk, should be done 

within a collaborative framework, whereby the patient and clinician work together to help the 

patient “move forward and grow stronger” (Davidow & Mazel-Carlton, in press).  
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