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Suicide is one of the leading causes of death in the United 
States (Centers for Disease Control and Prevention, 2021). 
In 2019, a total of 12 million adults reported serious sui-
cidal ideation in the past year, 3.5 million planned a suicide 

attempt, and 1.4 million attempted suicide (Substance 
Abuse and Mental Health Services Administration, 2020). 
Although concerning, these data also clearly show that 
whereas many individuals think about suicide, only a 
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Abstract
Introduction: Suicide models propose that the capability for suicide, such as 
fearlessness about death (FAD), is necessary for the transition from suicidal de-
sire to a suicide attempt. Most studies have relied on self- report methods to assess 
FAD. However, this research has produced equivocal results. As individuals may 
have limited awareness of learned or pre- existing associations between fearless-
ness and death, implicit measures of FAD hold promise. This study used a novel 
implicit association test (IAT), the IAT- FAD, to examine associations between 
suicidal desire, implicit FAD, and lifetime suicide attempt frequency.
Methods: Patients in residential substance use treatment (N = 75), a population 
with increased suicide risk and exposure to painful and provocative events, com-
pleted the IAT- FAD and assessments of suicidal desire and past suicide attempts.
Results: Implicit FAD moderated the association between suicidal desire and 
lifetime frequency of suicide attempts associated with an intent to die and requir-
ing medical attention (although not ambivalent suicide attempts). Suicidal desire 
related to medically attended suicide attempts only at high implicit FAD levels, 
and to suicide attempts with a clear intent to die only at high or mean implicit 
FAD levels.
Conclusion: Results provide initial support for the relevance of implicit meas-
ures of FAD for understanding suicide risk.
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subset of these individuals will eventually go on to plan 
and ultimately attempt suicide. Consequently, contem-
porary theoretical models of suicide distinguish between 
suicidal thoughts and behaviors, emphasizing factors that 
contribute to the transition from suicidal desire to enact-
ing lethal behavior (i.e., ideation to action; Klonsky et al., 
2018). In particular, the Three- Step Model of Suicide (3ST; 
Klonsky & May,  2015), the Interpersonal Psychological 
Theory of Suicide (ITS; Joiner, 2005), and the Integrated 
Motivational- Volitional Model of Suicidal Behavior 
(O'Connor & Kirtley, 2018) propose that the capability for 
suicide is a necessary factor for an individual to move from 
suicidal ideation to a suicide attempt. According to the 
3ST, capability for suicide is comprised of practical, dis-
positional, and acquired components. Practical capability 
encompasses the logistical components that increase the 
ease with which an individual may employ lethal means 
(e.g., knowledge of, experience with, access to, or com-
fort with a firearm). Dispositional capability is influenced 
by biological and genetic predispositions to fearlessness 
about death (FAD) and pain tolerance, and acquired ca-
pability develops over time as an individual develops FAD 
through repeated exposure to painful and provocative ex-
periences (Klonsky & May, 2015).

Although there has been considerable support for these 
models (Branley- Bell et al.,  2019; Klonsky et al.,  2018; 
Ma et al., 2016), limitations associated with their assess-
ment of key constructs, particularly FAD, have com-
plicated research in this area. For example, the primary 
method of assessing FAD is via the traditional self- report- 
based Acquired Capability for Suicide Scale (ACSS; Chu 
et al.,  2017; Kramer et al.,  2020). Notably, multiple ver-
sions of the ACSS exist and research on ACSS- assessed 
FAD in relation to suicide attempts has produced equiv-
ocal results, with some studies failing to find support for 
the role of FAD in the association between suicidal desire 
and suicide attempts (Brackman et al., 2016) and others 
finding that FAD does not distinguish between individuals 
with suicidal ideation only versus those with a past suicide 
attempt (Paashaus et al., 2019). Moreover, the ACSS has 
not been found to have measurement invariance across 
different groups of participants (Rogers et al., 2021). One 
potential explanation for these theory- divergent find-
ings involves the nature of FAD and its development. 
Specifically, given that FAD is theorized to develop over 
time through repeated exposure to painful and provoca-
tive events (thus requiring multiple learning trials; ac-
quired suicide capability) or stem from an underlying 
genetic vulnerability present from birth (dispositional sui-
cide capability), individuals may have limited awareness 
of their learned or pre- existing associations between fear-
lessness and death, leading to potential bias in responding 
to traditional self- report measures of this construct.

Such bias may be addressed through alternative assess-
ment approaches. In particular, implicit measures such as 
the Implicit Association Test (IAT; Greenwald et al., 1998) 
may more accurately capture the associations between 
fearlessness and death that operate outside of conscious 
awareness. Indeed, given limitations associated with the 
use of self- report measures to evaluate suicide risk in gen-
eral (e.g., poor insight, stigma; Busch et al.,  2003; Hom 
et al., 2015), a number of implicit measures have been de-
veloped to assess characteristics associated with elevated 
suicide risk, including associations between the self and 
death versus life (Death/Suicide IAT; Nock et al., 2010), 
misattribution of affect related to suicide images (Suicide 
Affect Misattribution Procedure; Tucker et al.,  2018), 
and self- focused negative evaluations of one's own 
death (Death Evaluation Implicit Relational Assessment 
Procedure [IRAP]; Hussey et al., 2016). A recent system-
atic review of these implicit measures concluded that 
these tests typically have good concurrent, retrospective, 
and prospective validity with regard to suicidal ideation 
and behavior (Moreno et al., 2022). However, an implicit 
measure that specifically evaluates associations between 
fearlessness and death is not available.

Therefore, the goal of this study was to use a novel IAT, 
the IAT- FAD, to examine associations between suicidal 
desire, implicit FAD, and lifetime frequency of suicide at-
tempts. Specifically, the IAT- FAD was developed to assess 
implicit associations between fearlessness (represented 
by words such as “unafraid” and “brave”) and death (rep-
resented by images of death/dying). We predicted that 
the implicit association of fearlessness and death would 
moderate the association between suicidal desire (opera-
tionalized as the combination of perceived burdensome-
ness and thwarted belongingness consistent with the ITS; 
Joiner,  2005) and the lifetime frequency of both suicide 
attempts with a clear intent to die and medically- attended 
suicide attempts (but not ambivalent intent suicide at-
tempts, which would not be expected to necessitate FAD). 
Specifically, we predicted that suicidal desire would be 
significantly associated with both non- ambivalent and 
medically attended suicide attempts only among individ-
uals with high (vs. mean or low) IAT- FAD scores (reflect-
ing a strong implicit association between fearlessness and 
death). We also predicted that support for the moderating 
role of IAT- FAD scores in the association of suicidal desire 
and both non- ambivalent and medically attended suicide 
attempts would be found when controlling for the influ-
ence of other variables associated with suicide risk, such 
as age, sex, and depression symptom severity (Franklin 
et al.,  2017), as well as self- reported suicide capability. 
Hypotheses were evaluated within a high- risk sample of 
patients with substance use disorders in residential treat-
ment. This population seemed optimal for examining the 
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utility of the IAT- FAD, as patients with substance use dis-
orders exhibit elevated rates of lifetime suicide attempts 
(Anestis et al.,  2012; Chen et al.,  2011), have increased 
exposure to painful and provocative events that would be 
expected to increase acquired suicide capability (e.g., trau-
matic event exposure; Brown et al., 1999; Chen et al., 2011), 
and may exhibit underlying genetic vulnerabilities (e.g., 
disinhibition; Okado et al., 2021; Tarter et al., 2003) that 
could increase dispositional suicide capability.

METHOD

Participants

Participants were 75 adults (53.3% male, 46.7% female) 
in a residential substance use disorder treatment center. 
Participants ranged in age from 18 to 62 (mean age = 37.20, 
SD  =  11.19). With regard to racial/ethnic background, 
82% identified as White, 12% as Black/African- American, 
2.7% as Hispanic/Latinx, and 2.7% as Native American. 
Most participants (74.3%) reported an annual household 
income of under $30,000/year. As for educational back-
ground, 9.2% reported some high school education or less, 
34.7% had graduated from high school or obtained a gen-
eral equivalency degree, 30.7% had completed some col-
lege, and 25.4% had graduated from college or technical 
school. The primary substances of dependence for which 
participants were receiving treatment were alcohol (36%), 
opioids (17.3%), multiple substances (14.7%), cocaine 
(13.3%), crystal methamphetamine (9.3%), and marijuana 
(6.7%). The majority of participants (61.3%) reported being 
court ordered to treatment.

Measures

Fearlessness about death IAT

A novel version of the IAT (Greenwald et al., 1998), the 
IAT- FAD, was used to assess the strength of the implicit 
association between death and fearlessness (relative to 
fear). The IAT is a computerized categorization task in 
which reaction time is used as a measure of the strength 
of the association between stimuli (Greenwald et al., 1998; 
Nosek et al., 2007). The IAT requires respondents to sort 
stimulus items into target and attribute dimensions that 
share response options. For the IAT- FAD, participants sort 
picture stimuli into the target categories of death (images 
of dead or mutilated bodies, skulls, a coffin, or a cemetery) 
and furniture (a common neutral stimulus used in similar 
reaction time tasks) and word stimuli into the attribute 
categories of fearless (unafraid, bold, brave, courageous, 

strong) and fear (terrified, horrified, scared, frightened, 
nervous). Faster responses on the IAT are expected when 
two highly associated target- attribute pairings (in this 
case, death and fearless) share the same response key.

The IAT- FAD (presented using EPrime 3.0 software; 
Psychology Software Tools, Pittsburgh, PA) consisted of 
seven trial blocks: (a) a 24- trial attribute discrimination 
block where words are sorted into either the fearless (pre-
sented on the left) or fear (presented on the right) category; 
(b) a 24- trial target discrimination block (left  =  death, 
right = furniture); (c) a 24- trial “practice” congruent com-
bination block (left  =  death and fearless, right  =  furni-
ture and fear); (d) a 40- trial congruent combination test 
block consistent with block C; (e) a 24- trial reverse attri-
bute discrimination block (left  =  fear, right  =  fearless); 
(f) a 24- trial “practice” incongruent combination block 
(left = death and fear, right = furniture and fearless); and 
(g) a 40- trial incongruent combination test block consis-
tent with block F. Stimuli in each block were presented 
randomly, with blocks C– D and F– G counterbalanced 
across participants. All blocks began with an instruction 
screen. Participants were instructed to sort each presented 
stimulus into the correct category as fast and as accu-
rately as possible by pressing “d” for category labels pre-
sented at the upper left of the screen and “k” for category 
labels presented at the top right of the screen. Following 
an incorrect response, participants were presented with 
a red “X” and required to provide a correct response be-
fore continuing. The inter- stimulus interval between a 
correct response and the next stimulus presentation was 
500 ms. Data were cleaned and scored consistent with 
recommended procedures (Greenwald et al., 2003). Data 
cleaning resulted in less than 1% of trials being excluded 
and no excluded participants. After response latencies 
were averaged across blocks C, D, F, and G, a D score was 
calculated using the following formula: {[(Mean Block 6 –  
MeanBlock 3)/(SDBlock 3 and 6)] + [(MeanBlock 7 –  MeanBlock 4)/
(SDBlock 4 and 7)]}/2. Thus, higher D scores indicate a stron-
ger association between death and fearlessness (relative to 
fear). Consistent with previous research using IATs (see 
Nosek et al., 2007), internal consistency of the IAT- FAD in 
the current sample was acceptable across each of the four 
experimental blocks (α = 0.91).

Suicidal desire

Thwarted belongingness and perceived burdensomeness 
were measured using the respective subscales of the 10- 
item Interpersonal Needs Questionnaire (INQ; Bryan 
et al., 2010). Although multiple versions of the INQ exist, 
the 10- item INQ has been found to exhibit the best pre-
dictive validity with regard to suicidal ideation, as well 
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as consistent factorial validity (Hill et al., 2015). Items as-
sessing thwarted belongingness (e.g., “These days, I feel 
disconnected from other people.”) and perceived burden-
someness (e.g., “These days I think my death would be 
a relief to the people in my life.”) are rated on a 7- point 
Likert- type scale ranging from 1 (not at all true for me) 
to 7 (very true for me). Higher scores on each subscale 
are indicative of greater thwarted belongingness and per-
ceived burdensomeness, respectively. Internal consist-
ency in this sample was good for both subscales: perceived 
burdensomeness (α = 0.88) and thwarted belongingness 
(α = 0.88).

Given that perceived burdensomeness and thwarted 
belongingness are theorized to jointly contribute to sui-
cidal desire, a total INQ score was used in the present 
study (α = 0.90) to assess suicidal desire. In further sup-
port of this decision, studies have shown that perceived 
burdensomeness and thwarted belongingness as assessed 
by the INQ tend to be moderately to strongly correlated 
with one another (Bryan, 2011; Hill et al., 2015). Further, 
Bryan  (2011) found that a single factor solution for the 
INQ was statistically significant, suggesting that both per-
ceived burdensomeness and thwarted belongingness load 
onto a higher order construct of suicidal desire (although 
the two- factor solution accounted for more total variance). 
Finally, combining the subscales also addresses power is-
sues associated with interpreting a three- way interaction 
within a smaller sample.

Self- reported fearlessness about death

A five- item version of the Acquired Capability for Suicide 
Scale (ACSS; Van Orden et al., 2008) was used to assess 
suicide capability. The ACSS was designed to assess sui-
cide capability through items focused on fearlessness 
about death (e.g., “I am not at all afraid to die”) and pain 
tolerance (“I can tolerate a lot more pain than most peo-
ple”). Items were rated on a 7- point Likert- type scale rang-
ing from 1 (not at all true for me me) to 7 (very true for 
me), with higher scores indicating greater capability. The 
ACSS has been found to demonstrate good discriminant 
and convergent validity within both community adult 
and adult inpatient samples (Chu et al.,  2017; Ribeiro 
et al., 2014). In the present sample, internal consistency 
was questionable (α = 0.63).

Lifetime suicide attempts

Participants were administered the Lifetime Suicide 
Attempt Self Injury Interview (Linehan et al.,  2006), 

a structured interview that assesses the presence, 
frequency, and recency of lifetime suicidal and non-
suicidal self- injurious behaviors, as well as key char-
acteristics of each behavior that has occurred. These 
characteristics include type of method used, intent to 
die (none, clear, or ambivalent), and type of medical 
attention received (if applicable). For the purposes of 
this study, three continuous variables reflecting the 
lifetime frequency of suicide attempts with a clear in-
tent to die, suicide attempts requiring medical atten-
tion, and suicide attempts with ambivalent intent to 
die were created.

Covariates

To ensure that findings could not be attributed to other 
demographic risk factors for suicide (e.g., age and sex), 
participants completed a demographic questionnaire. 
Depression symptom severity was also assessed using 
the depression subscale of the Depression Anxiety Stress 
Scales- 21 (DASS- 21; Lovibond & Lovibond, 1995), a 21- 
item questionnaire that differentiates among core symp-
toms of depression, anxiety, and stress. The DASS- 21 has 
been found to have adequate test– retest reliability and 
construct and discriminant validity (see Roemer, 2001). 
Higher scores represent more severe symptoms 
(Crawford et al.,  2009). Internal consistency of the de-
pression symptom severity scale in this sample was ac-
ceptable (α = 0.89).

Procedure

All procedures received prior Institutional Review Board 
approval. Data were collected as part of a larger study ex-
amining risk factors for suicidal behavior among patients 
with substance use disorders. Inclusion criteria for the 
larger study included a Mini- Mental Status Exam (Folstein 
et al., 1975) score of ≥24 (indicative of no significant cog-
nitive impairment) and the absence of psychotic symp-
toms. Eligible participants were recruited for this study no 
sooner than 72 h after entry into the residential treatment 
facility to limit the possible interference of acute with-
drawal symptoms on study performance. Potential par-
ticipants were provided with a detailed description of the 
nature of the study, and those who expressed an interest 
in participating then provided written informed consent. 
Participants were then given instructions on completing 
the IAT- FAD, after which they completed the task, fol-
lowed by a questionnaire packet and an interview assess-
ing past suicide attempts.
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Analysis plan

Descriptive statistics were computed for the primary 
study variables; variables that were not normally distrib-
uted were transformed. Pearson product– moment and 
Spearman rank correlations were used to evaluate zero- 
order associations among variables. Next, a series of hi-
erarchical linear regression analyses were conducted to 
examine the main and interactive associations of suicidal 
desire and FAD (as assessed by the IAT- FAD) with life-
time frequency of suicide attempts with a clear intent to 
die, suicide attempts requiring medical attention, and sui-
cide attempts with ambivalent intent to die. Established 
suicide risk factors, including age, sex, and depression 
symptom severity, were included as covariates. In addi-
tion, to ensure that any findings pertaining to the IAT- 
FAD could not be explained by explicit (i.e., self- reported) 
FAD, scores on the ACSS were included as a covariate. 
Covariates were entered in the first step of each model. 
Suicidal desire (represented by the sum of the perceived 
burdensomeness and thwarted belongingness subscales 
on the INQ) and IAT- FAD D scores (both mean centered) 
were entered in the second step of each model, followed 
by the product of these variables in the third step. The 
PROCESS macro version 3.5 for SPSS (Hayes, 2018) was 
used to probe significant interactions by examining the as-
sociations between suicidal desire and the three- lifetime 
suicide attempt frequency outcomes at low (−1 SD), 
mean, and high (+1 SD) levels of implicit FAD. Finally, 
to further explore the utility of the IAT- FAD in predict-
ing suicide risk beyond explicit measures of FAD, analy-
ses were rerun with the ACSS substituted for IAT- FAD D 
scores.

RESULTS

Preliminary analyses

All three suicide attempt frequency variables exhibited 
significant skew (>3.50) and kurtosis (>13.45). Rank 
transformations using Blom's formula were performed, 
which improved skew and kurtosis for the lifetime fre-
quency of suicide attempts with a clear intent to die 
(skew = 1.56, kurtosis = 0.88), suicide attempts requir-
ing medical attention (skew  =  1.39, kurtosis  =  0.68), 
and ambivalent suicide attempts (skew  =  2.96, kurto-
sis  =  8.05). All analyses used the transformed suicide 
attempt frequency variables. Descriptive data for and 
correlations among the variables utilized in the primary 
analyses are provided in Table 1. A history of suicide at-
tempts with a clear intent to die was reported by 22.7% 
(n  =  17) of participants; 28% (n  =  21) of participants T
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reported a history of medically attended suicide at-
tempts, and 10.7% (n = 8) reported a history of ambiva-
lent intent suicide attempts. The most common suicide 
method reported was intentional drug overdose (40%). 
At the zero- order level, IAT- FAD D scores were not sig-
nificantly correlated with any outcome, including the 
ACSS.

Primary analyses

Results of the hierarchical linear regression analyses ex-
amining the main and interactive associations of suicidal 
desire and IAT- FAD D scores with the three suicide at-
tempt frequency outcomes are presented in Table  2. 
Although results revealed a significant main effect of 
suicidal desire on the lifetime frequency of suicide at-
tempts with a clear intent to die, b = 0.018, SE = 0.006, 
p = 0.003, this was qualified by a significant suicidal desire 
by IAT- FAD interaction, b = 0.047, SE = 0.016, p = 0.005. 
Evaluation of simple slopes revealed a significant positive 
association between suicidal desire and lifetime frequency 
of suicide attempts with a clear intent to die among partic-
ipants with mean (b = 0.017, SE = 0.005, p = 0.003, 95% CI 
[0.006, 0.028]) and high (b = 0.030, SE = 0.007, p < 0.001, 
95% CI [0.016, 0.043]) IAT- FAD D scores, but not low 
IAT- FAD scores (b = 0.003, SE = 0.007, p = 0.671, 95% CI 
[−0.012, 0.018]; see Figure 1).

The results of analyses examining the lifetime fre-
quency of medically attended suicide attempts revealed 
a significant suicidal desire by IAT- FAD interaction, 
b = 0.064, SE = 0.017, p = 0.0003. Evaluation of simple 
slopes revealed a significant positive association between 
suicidal desire and the lifetime frequency of medically 
attended suicide attempts among participants with high 
IAT- FAD D scores (b = 0.005, SE = 0.007, p = 0.001, 95% 
CI [0.010, 0.039]), but not mean (b = 0.007, SE = 0.006, 
p  =  0.254, 95% CI [−0.005, 0.018]) or low (b  =  −0.013, 
SE = 0.008, p = 0.114, 95% CI [−0.028, 0.003]) IAT- FAD D 
scores (see Figure 2).

Finally, and consistent with hypotheses, although there 
was a significant main effect of suicidal desire on lifetime 
frequency of ambivalent suicide attempts (b  =  0.011, 
SE = 0.005, p = 0.042), the interaction of suicidal desire 
and IAT- FAD was not significant (b = 0.002, SE = 0.016, 
p = 0.883).

Of note, significant interactions for lifetime frequency 
of suicide attempts with clear intent to die and suicide 
attempts that required medical attention remained when 
thwarted belongingness and perceived burdensomeness 
were examined separately (bs = 0.066– 0.122, ps < 0.016). 
When analyses were repeated with the ACSS substituted 
for IAT- FAD D scores, no significant main effects or 

interactions involving the ACSS were found for any out-
come (bs < 0.012, ps > 0.060).

DISCUSSION

Given limitations associated with the assessment of FAD 
using self- report measures (see Rogers et al., 2021), the pre-
sent study used a novel IAT for assessing implicit associa-
tions between fearlessness and death. Mostly supporting 
our hypotheses and consistent with contemporary suicide 
models (Joiner, 2005; Klonsky & May, 2015; O'Connor & 
Kirtley, 2018), IAT- FAD D scores moderated the associa-
tion between suicidal desire and the lifetime frequency of 
suicide attempts associated with a clear intent to die and 
suicide attempts that required medical attention (although 
not ambivalent intent suicide attempts). Specifically, re-
sults revealed that suicidal desire related to medically at-
tended suicide attempts (indicative of more severe suicide 
attempts) only among participants with high levels of im-
plicit FAD, and to suicide attempts with a clear intent to 
die only among participants with high or mean levels of 
implicit FAD. These findings are consistent with an idea-
tion to action framework (Klonsky & May, 2015), which 
posits that FAD is necessary to enact more severe or lethal 
self- harm (vs. ambivalent suicide attempts that are gener-
ally lower in lethality; Lopez- Castroman et al., 2016; Kim 
et al., 2018).

In addition to providing preliminary support for the 
construct validity of the IAT- FAD, findings provide initial 
support for the incremental validity of the IAT- FAD with 
respect to self- reported FAD. Specifically, the interaction 
of implicit FAD and suicidal desire was associated with 
non- ambivalent and medically attended suicide attempts 
when controlling for both established suicide risk factors 
(age, sex, depression symptom severity) and particularly 
self- reported suicide capability, suggesting that the im-
plicit association of fearlessness and death assessed with 
the IAT- FAD may confer unique clinical information 
about suicide risk. Indeed, self- reported suicide capability 
did not moderate the association between suicidal desire 
and suicide attempt outcomes as would be predicted by 
theory. Together, these findings support the premise that 
FAD may operate outside of conscious awareness and be 
better captured by implicit measures of the learned asso-
ciations of fearlessness and death versus self- report mea-
sures that require explicit awareness of these associations. 
Future psychometric evaluations of the novel IAT- FAD 
will be needed to establish the reliability of the measure, 
as well as other important forms of validity (e.g., discrim-
inant, predictive).

Given that the sample for this study consisted of pa-
tients in residential substance use disorder treatment, the 
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results of this study also add to the literature on suicide risk 
within an understudied yet high risk population: individ-
uals with substance use disorders (Poorolajal et al., 2016; 
Vijayakumar et al., 2011). Indeed, although considerable 
research has been conducted on suicide risk in the context 
of alcohol use, less research has focused on illicit drug use, 
despite previous findings that patients with illicit drug use 
in particular exhibit both high rates of suicidal behavior 
(Poorolajal et al., 2016) and heightened risk for death by 
suicide (Stenbacka et al., 2010). Notably, and of particular 

relevance to the present study, evidence suggests that ac-
quired capability in general and FAD in particular may 
be especially relevant risk factors for suicidal behavior 
within this population. Specifically, as a consequence of 
obtaining and using illicit drugs, individuals may be more 
likely to encounter painful and provocative events that 
could increase their FAD, such as traumatic events (e.g., 
sexual assault, physical assault; Brown et al., 1999; Chen 
et al., 2011), increased exposure to actual or potential death 
(e.g., overdose; Martins et al., 2015; Schneider et al., 2021), 

T A B L E  2  Main and interactive associations of suicidal desire and implicit fearlessness about death with lifetime suicide attempt 
frequency outcomes

Lifetime frequency of 
suicide attempts with clear 
intent to die

Lifetime frequency of 
medically- attended suicide 
attempts

Lifetime frequency 
of ambivalent suicide 
attempts

b SE p b SE p b SE p

Step 1 R2 = 0.099, ΔR2 = 0.099, 
f2 = 0.22, p = 0.117

R2 = 0.117, ΔR2 = 0.117, 
f2 = 0.27, p = 0.066

R2 = 0.024, ΔR2 = 0.024, 
f2 = 0.00, p = 0.786

Age 0.000 0.007 0.999 0.002 0.007 0.759 −0.003 0.006 0.630

Sex −0.235 0.152 0.127 −0.246 0.159 0.127 −0.019 0.138 0.891

Depression symptom severity 0.013 0.007 0.053 0.017 0.007 0.016 0.007 0.006 0.235

Explicit suicide capability 0.013 0.010 0.209 −0.001 0.011 0.941 −0.002 0.009 0.817

Step 2 R2 = 0.211, ΔR2 = 0.112, 
f2 = 0.40, p = 0.011

R2 = 0.138, ΔR2 = 0.021, 
f2 = 0.26, p = 0.434

R2 = 0.083, ΔR2 = 0.059, 
f2 = 0.05, p = 0.119

Suicidal desire 0.018 0.006 0.003 0.008 0.006 0.234 0.011 0.005 0.042

Implicit FAD −0.260 0.252 0.305 0.042 0.278 0.881 −0.060 0.237 0.801

Step 3 R2 = 0.300, ΔR2 = 0.089 
f2 = 0.54, p = 0.005

R2 = 0.291, ΔR2 = 0.153, 
f2 = 0.52, p = 0.000

R2 = 0.084, ΔR2 = 0.000, 
f2 = 0.00, p = 0.883

Suicidal desire X implicit FAD 0.047 0.016 0.005 0.064 0.017 0.000 0.002 0.016 0.883

Note: Sex (0 = female; 1 = male). Explicit suicide capability = total score of the Acquired Capability for Suicide Scale; Suicidal desire = total score of the 
Interpersonal Needs Questionnaire. FAD = Fearlessness about death.

F I G U R E  1  Moderating role of 
implicit fearlessness about death in the 
relation between suicidal desire and 
lifetime frequency of suicide attempts 
with clear intent to die (transformed)
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and more severe drug use behavior that results in bodily 
injury (e.g., injection drug use; Brady et al., 2008). Future 
research examining both implicit FAD and the substance 
use- specific factors that increase FAD within this popula-
tion is needed to clarify disorder- specific risk factors for 
acquired capability that may increase suicide risk among 
patients with substance use disorders.

Findings must be considered in the context of certain 
limitations. First, this study used a sample drawn from a 
unique clinical population— patients with substance use 
disorders in residential treatment. Although this could 
be considered a strength (given that this is a population 
with heightened risk for suicide attempts, as well as ele-
vated levels of exposure to painful and provocative events; 
Brown et al.,  1999; Chen et al.,  2011; Silva et al.,  2015), 
it is unclear if the results of this study would generalize 
to other populations. In addition, given that the most 
frequent suicide attempt method in this sample was in-
tentional drug overdose, findings cannot speak to the as-
sociation between implicit FAD and more lethal suicide 
attempt methods (e.g., use of a firearm). Thus, replication 
of these findings is needed in other samples of patients 
with substance use disorders (e.g., outpatient samples), 
clinical samples (e.g., outpatients with psychiatric dis-
orders such as depression or borderline personality dis-
order), nonclinical samples (e.g., individuals from the 
general community), and individuals who have used more 
lethal suicide attempt methods. It is also important to note 
that most individuals who die by suicide do so following 
their first suicide attempt (Jordan & McNiel, 2020). Thus, 
any sample of suicide attempt survivors (such as that used 
here) is not representative of suicide decedents. Although 
it is a common practice to examine suicide risk using 
samples of suicide attempt survivors (due to the obvious 

difficulties of obtaining valid data from suicide dece-
dents), such research practices pose a challenge for test-
ing suicide models that aim to understand risk factors for 
death by suicide.

Furthermore, the sample size of this study was small, 
limiting our statistical power and increasing the potential 
for Type II error. For example, in analyses where the ACSS 
was substituted for IAT- FAD D scores, the interactive as-
sociation of ACSS and suicidal desire with the frequency 
of suicide attempts with a clear intent to die was associ-
ated with a p value of 0.061 (b = 0.001, SE = 0.001, 95% CI 
[−0.0001, 0.002]). With a larger sample, this finding may 
have emerged as statistically significant. Thus, until repli-
cation studies utilizing larger samples are conducted, re-
sults supporting the utility and incremental validity of the 
IAT- FAD (relative to self- reported FAD on the ACSS) must 
be considered preliminary and interpreted with caution. 
Examination of the IAT- FAD in larger clinical samples 
would also likely increase the number of participants re-
porting a past suicide attempt. Indeed, analyses associated 
with ambivalent suicide attempts should be interpreted 
with caution as only a small number of participants re-
ported a past ambivalent suicide attempt.

Our cross- sectional design also precludes any con-
clusion regarding whether implicit FAD in combination 
with suicidal desire predicts future suicide attempts or the 
transition from suicidal ideation to a suicide attempt. For 
example, although the ITS (Joiner,  2005) proposes that 
suicidal desire interacts with suicide capability to prospec-
tively predict future suicidal behavior, the cross- sectional 
nature of our data and focus on past (vs. future) suicidal 
behaviors interfere with our ability to test this model di-
rectly. Thus, although evidence that past suicidal behav-
ior is one of the strongest predictors of future suicidal 

F I G U R E  2  Moderating role of 
implicit fearlessness about death in the 
relation between suicidal desire and 
lifetime frequency of suicide attempts 
requiring medical attention (transformed)
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behavior (especially when multiple suicide attempts are 
present; Chu et al., 2015; Forman et al., 2004) suggests that 
lifetime suicide attempt frequency could serve as a proxy 
for the likelihood of future suicidal behavior (and most of 
the research testing the ITS and other ideation- to- action 
models has used cross- sectional data; Chu et al.,  2017), 
the nature of our data precludes any conclusions about 
the temporal relations among the factors examined here 
or the extent to which implicit FAD predicts future suicide 
attempts among individuals with suicidal desire. Indeed, 
although the model tested in this study is grounded in 
contemporary theoretical models of suicide, the exam-
ined relations are likely complex and bidirectional. Future 
research examining the prospective relations among sui-
cidal desire, implicit FAD, and suicide attempts over time 
is needed.

In addition, because we did not have data on life-
time suicidal ideation, we were not able to examine the 
extent to which IAT- FAD scores distinguish between 
individuals with suicidal ideation only versus suicide at-
tempts (consistent with theory; Joiner, 2005; Klonsky & 
May, 2015; O'Connor & Kirtley, 2018). Future research 
testing this question would provide a stronger test of the 
validity of the IAT- FAD. Moreover, given that the IAT- 
FAD assesses the relative strength of the association of 
death with fearlessness versus fear, one must consider 
that findings may be driven by strong associations be-
tween non- target stimuli (in this case, fear and furni-
ture). Although this seems unlikely and the neutral 
stimulus of furniture was chosen specifically to be non- 
emotionally evocative, the use of a unipolar IAT in fu-
ture studies could address this limitation. Nonetheless, 
it is important to note that bipolar IATs have been found 
to have advantages over unipolar IATs in the examina-
tion of emotional associations of maladaptive behaviors, 
showing stronger associations with explicit measures 
and overt behavior (Houben et al., 2010). Another lim-
itation of the IAT- FAD is that standardized images of 
death were used, which may have weakened associa-
tions between fearlessness and death for some partic-
ipants, especially if some images were not personally 
relevant or consistent with participants' cognitive repre-
sentations of the concept of death. Thus, findings may 
have been strengthened by using personalized images 
of death (similar to what has been done with previous 
IATs; see Gratz et al.,  2016). In addition, although we 
found that the ACSS did not interact with suicidal de-
sire to predict suicide attempts, this finding may have 
been due to limitations with the ACSS used in this study. 
First, there are multiple versions of the ACSS, includ-
ing versions with better psychometric properties than 
the 5- item ACSS (Ribeiro et al., 2014). In addition, the 
ACSS typically uses a 4- point versus a 7- point Likert 

scale. Finally, the internal consistency of the ACSS in 
this study was less than optimal (although not much dif-
ferent from that found in other studies; α = 0.66– 0.68; 
Bryan & Anestis, 2011; Bryan & Cukrowicz, 2011; Van 
Orden et al., 2008).

Despite limitations, results add to the literature on the 
central role of FAD in suicide attempts, providing further 
support for theories emphasizing the necessity of suicide 
capability for engagement in severe suicidal behaviors 
in the context of suicidal desire (Joiner,  2005; Klonsky 
& May,  2015; O'Connor & Kirtley,  2018; Van Orden 
et al., 2010). In particular, the results of this study extend 
extant research in this area by providing initial support 
for the relevance of implicit measures of FAD for un-
derstanding suicide risk, consistent with a growing body 
of research highlighting the utility of implicit measures 
of other characteristics associated with elevated suicide 
risk (see Moreno et al., 2022). Indeed, given that implicit 
measures are relatively brief and easy to administer, in-
corporating the IAT- FAD into routine suicide risk assess-
ments in a variety of clinical and research settings may 
offer additional clinically relevant information pertinent 
to determining an individual's suicide risk and likelihood 
of transitioning from suicidal desire to suicide attempts.
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