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ABSTRACT
This study investigated the associations between non-suicidal self-injury (NSSI), impulsivity, automatic associations with pain, and their combined impact on self-reported capability. The research hypotheses were tested using a sample of 226 participants (182 women, 40 men, and 4 individuals identifying outside the gender binary) recruited from the Department of Psychology participant pool at the University of Tennessee. 
An Implicit Association Test (IAT) was employed to measure automatic associations between pain/relief and good/bad. Three self-report questionnaires were also administered, namely the Inventory of Statements about Self-Injury (ISAS) to assess NSSI history, the Acquired Capability for Self-Harm (ACSS) to measure self-reported capability for self-harm and pain endurance, and the SUPPS-P Impulsive Behavior Scale to evaluate impulsivity. Correlation analyses and multiple regression were performed to examine the relationships between variables and test the research hypotheses.
The results indicated that participants with a history of NSSI did not exhibit weakened pain-bad automatic associations (r = .06, p = .40), contrary to Hypothesis 1. Furthermore, Hypothesis 2, which predicted that weakened pain-bad automatic associations would predict higher levels of self-reported capability, was not supported. Instead, IAT scores showed a weak positive correlation with ACS scores (r = .13, p = .053). In testing Hypothesis 3, it was found that both SUPPS-P scores (a measure of impulsivity) and IAT scores independently predicted ACS scores. However, no significant interaction effect was observed.
These findings contribute to the understanding of the complex relationships between NSSI, impulsivity, automatic associations with pain, and self-reported capability. Future research should continue exploring additional factors and mechanisms that may further elucidate these associations and enhance our understanding of self-harm and related behaviors.
Keywords: non-suicidal self-injury, impulsivity, automatic associations, pain, self-reported capability.
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Chapter 1
INTRODUCTION
In 2001, the first National Strategy for Suicide Prevention was issued by former Surgeon General David Satcher, aiming to address the growing concern about suicide in the United States. However, despite these efforts, reported rates of suicide have continued to increase. Between 2000 and 2018, the suicide rate in the United States rose by 35%, reaching a peak of 14.5 deaths per 100,000 people, which marked the highest rate in the past 50 years, as reported by the Centers for Disease Control and Prevention (CDC, 2018). Although there was a brief decline of 3% in the suicide rate from 2019 to 2020, as stated by the CDC (2020), the overall suicide rate remains significantly higher compared to the year 2000, with a 30% increase (CDC, 2021).
The impact of suicide is particularly alarming among young individuals. According to a CDC report in 2020, suicide accounted for 45,979 deaths in the U.S., making it the second-highest cause of death among people aged 15 to 24 (CDC, 2020). This data is further supported by a 2020 survey conducted by the Substance Abuse and Mental Health Services Administration (SAMHSA), which revealed that approximately 11% of young adults aged 18 to 25 and nearly 20% of high school students reported having serious thoughts about suicide (SAMHSA, 2021). These statistics underscore the urgent need for a comprehensive assessment model that can effectively identify the antecedents to suicidal ideation and action.
To address this critical issue and expand the assessment methods available to clinical professionals, the present study aims to evaluate the use of automatic attitude measures in detecting the precursor signs of elevated suicide risk. By incorporating automatic attitude measures into the assessment process, it is hoped that a more comprehensive understanding of the underlying factors contributing to suicidal ideation and behavior can be achieved. This research is crucial in supporting the national goal of reducing the annual suicide rate by 20% by 2025. Through endeavoring to enhance the assessment tools available to mental health professionals, this study strives to contribute to the development of more effective suicide prevention strategies and interventions.
Current Assessment Limitations
Mental health professionals commonly rely on self-report questionnaires and interviews as explicit measures to assess suicidality. These measures are widely used in emergency departments, mental health hospitals, and clinics across the country. However, despite the growing number of individuals seeking help for suicidal thoughts and behaviors in medical settings, a nationwide survey conducted in 2022 revealed that over 50% of these facilities lack psychiatric services, highlighting a significant gap in care (Ellison et al., 2022). Furthermore, a review of many self-report questionnaires commonly employed in these settings showed limited predictive validity for identifying future suicidal behavior risk, with only a few scales, such as the Scale for Suicide Ideation (SSI) and the Beck Hopelessness Scale (BHS), demonstrating significant validity (Brown et al., 2000).
One of the major challenges in suicide assessments is the fact that many individuals at risk are unwilling to openly report or discuss their suicidal thoughts or intentions. Studies on psychiatric inpatient suicide risk have found that the risk of suicide peaks immediately after patients are discharged from care (Qin & Nordentoft, 2005). Shockingly, a study revealed that nearly 80% of suicide decedents denied their suicidal ideation during clinician interviews and on self-report questionnaires shortly before their deaths, even though they had recently received inpatient care (Busch, Fawcett, & Jacobs, 2003). The authors concluded that the standard risk assessments and precautions used in these cases were of limited value in preventing suicide. This highlights the existence of a population experiencing suicidal thoughts that intentionally conceal their true intentions, evading detection through standard assessment methods.
Despite research indicating the limitations of current assessment strategies and the presence of a subgroup that remains undetected on explicit measures, the standard methods for suicide assessment continue to exclusively rely on these measures. This poses a significant challenge as it fails to capture the full spectrum of individuals at risk. Some individuals may be motivated and willing to seek help through explicit measures, while others possess the motivation to curate their responses and avoid interventions. It is evident that a blind spot exists within the population experiencing suicidal ideation, emphasizing the need for alternative assessment approaches that go beyond relying solely on explicit measures.
Dual Process Approach Benefits
Traditional approaches to assessing suicidal ideation have overlooked a crucial aspect of human cognition: the interplay between automatic and controlled modes of thought. Research by Sherman et al. (2014), Fiske et al. (1999), McNulty and Olson (2015), and Devine (1989) emphasize the importance of considering both automatic attitudes and controlled motivations in understanding complex behaviors. Social psychologists have extensively studied the impact of these cognitive processes on various social phenomena, leading to the development of dual-process models. By incorporating these models, we may be able to enhance the prediction and explanation of suicidal behavior.
Existing models of suicidal behavior have limitations in accounting for the full range of factors contributing to suicidal ideation and actions. Chu et al. (2017) found that current models fail to capture a significant portion of the observed variance in suicidal ideation and action. To address this gap, researchers have turned to dual-process approaches in other areas of psychological research, such as anxiety, sexual assault, and addiction. These approaches have yielded improvements in predictive and explanatory capabilities. In the context of suicide research, studies have revealed the predictive power of automatic associations between the self and death and negative evaluations of close others. Implicit measures, like Nock et al.'s self/death implicit association study, have shown promise in identifying individuals who have attempted suicide more accurately than traditional interviews conducted by clinical professionals (2010).
Fazio's Motivation and Opportunity as Determinants (MODE) model, depicted in Figure 1-1, provides a valuable framework for understanding the dynamic relationship between automatic attitudes, controlled motivations, and their impact on behavior and expressed judgments. The MODE model, developed by Fazio (1990) and further refined by Fazio and Olson (2014), highlights the significance of considering both motivational factors and contextual opportunities in predicting behavior. By adopting the MODE model and integrating it into the study of suicidal behavior, we may gain a more comprehensive understanding of the intricate mechanisms underlying suicidal ideation and actions.
The MODE Model
Fazio posits that motivations generally necessitate conscious effort and allocating cognitive resources to direct thoughts and behavior (Fazio, 1990). Motivations defined here are consciously held desires (e.g., accuracy, affiliation, etc.), which can lead to thoughtful considerations, judgments, and behavior. When motivations and automatic attitudes align, the automatic attitude effortlessly guides behavior. However, if motivations conflict with the automatic attitude, the MODE model predicts that individuals may explore alternative choices consistent with their controlled motivation (see path b in Figure 1-1).
The capacity to engage in more deliberative processing, known as opportunity, is influenced by various factors that allow individuals to consider and select behavioral alternatives apart from those guided by automatic attitudes (Hofmann & Friese, 2008). These factors can be classified as either state conditions, which encompass situational events and time pressures, or trait conditions, which relate to individual characteristics. State conditions that reduce opportunity include sleep deprivation, distraction, and intoxication. These conditions limit an individual's available capacity for deliberate reasoning, hindering their ability to engage in thoughtful decision-making processes (Baumeister & Vohs, 2007; Hofmann & Friese, 2008; Hofmann et al., 2012).
In situations where the opportunity for careful consideration is lacking, the MODE model predicts that behavior will be guided by automatic attitudes. If the automatic attitude is favorable (e.g., if seeing one's spouse elicits positive emotions even in low-opportunity conditions), behaviors guided by this attitude are expected to be beneficial (McNulty et al., 2019). Since automatic attitudes are less influenced by controlled motivations, they are typically assessed using implicit measurements that aim to limit participants' opportunity to access their controlled motivations (Gawronski & Strack, 2004; Olson et al., 2007). Consequently, participants' responses on speeded categorization tasks are hypothesized to provide a more accurate indication of automatic attitudes.
Automatic attitudes are characterized by their low cognitive-resource cost, unintentional formation, and their influence, which is challenging to escape due to their relatively effortless nature, as seen in path a in Figure 1-1. They are described as simple associations between concepts and/or objects (Bargh, 1994; Fazio & Olson, 2014). Despite their simplicity, their impact on expressed judgments and behavior is significant. For instance, if an individual encounters their favorite food, the MODE model predicts that their positive automatic attitude towards the food would guide them to consume it. However, the model also predicts that even with a positive automatic attitude, the individual may possess a conflicting motivation, such as wanting to lose weight and choosing to avoid eating the food. Importantly, the model predicts that the same individual would consume the food if they were under conditions that limited their opportunity to carefully consider their motivation to lose weight (Hofmann et al., 2008). In the context of suicidality, the dual-process approach of the MODE model provides insights into the attitudes, motivations, settings, and traits specific to relevant suicide risk factors that have previously been inadequately studied using explicit measures alone.
The ACASIA Model
A novel comprehensive model that integrates dual-process theories into existing suicide research has recently emerged, shedding light on the intricate interplay between automatic attitudes and controlled motivations in predicting suicidal judgments and behaviors. Known as the Automatic and Controlled Antecedents of Suicidal Ideation and Action (ACASIA) model, this framework expands our understanding of the complex dynamics underlying suicide by incorporating the risk factors described in Joiner's Interpersonal Theory of Suicide (IPT; Joiner, 2005) within a dual-process perspective (Olson et al., 2021).
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Figure 1 MODE model


Joiner and colleagues developed the IPT as a means to consolidate the various factors that contribute to an individual's risk of suicidal behavior. The IPT emphasizes the significance of perceived burdensomeness, thwarted belongingness, and hopelessness as critical internal beliefs that serve as precursors to the shift from passive suicidal ideation to active suicidal intent. While individuals may possess this intent, they often encounter a protective barrier rooted in their fear of death and inherent aversion to the pain and threats associated with self-harm. However, should they overcome this instinctual aversion, the model suggests the emergence of the Acquired Capability for Suicide (ACS), which involves a reduction in the fear of death, an increase in pain tolerance, and access to lethal means such as firearms.
In the ACASIA model, the combination of relevant automatic attitudes, controlled motivations, and opportunity variables is presented as the determining factors of ACS, with the potential for the influence of controlled motivations to be moderated by the opportunity variable. By delving into these automatic, controlled, and opportunity factors, the ACASIA model provides a comprehensive framework for understanding the development of capability for suicidal behavior.
Acquired Capability for Suicidal Behavior
The process of lessening the fear of death and increasing pain tolerance can be facilitated through painful and provocative experiences (PPEs), ranging from seemingly innocuous activities like contact sports or getting a tattoo to more intense encounters such as childhood trauma or severe physical injuries (Dhossche, Snell, & Larder, 2000). PPEs challenge self-preservation instincts and operate akin to exposure therapy, gradually weakening fear responses and desensitizing individuals to the concept of death (Parsons & Rizzo, 2008). By engaging in PPEs, individuals may develop a pathological pathway that reduces their fear of pain and death, contributing to the acquisition of the capability for suicide.
Among PPEs, non-suicidal self-injury (NSSI), while not typically lethal on its own, is a significant predictor of subsequent suicide attempts and heightened pain tolerance (Asarnow et al., 2011; Wilkinson, Kelvin, Roberts, Dubicka, & Goodyer, 2011). Research indicates that among individuals with a history of NSSI, at least one suicide attempt has been made by 70%, while 55% have made multiple attempts (Nock et al., 2006; Hargus et al., 2009). Furthermore, the risk of death by suicide is the highest in the first 6 months after an NSSI episode (Cooper et al., 2005). We argue that while the effects of this maladaptive coping strategy are interpreted as controlled habits lessening fears of death and heightening pain tolerance, NSSI may additionally have attenuating effects on implicit negative attitudes towards pain.
Automatic Components
 	Dr. Olson and colleagues employ the Dual-Implicit Process (DIP) model to conceptualize the instinctive avoidant reaction to pain and death, as depicted in path a of Figure 1-2. The DIP model suggests that avoidant threat processing occurs prior to positive-negative evaluations (Nesse, 2005; Blanchette, 2006). In other words, automatic reactions to threats of bodily harm precede cognitive evaluation and subsequent behavioral responses to stimuli from any other category. Consequently, processing threats related to bodily harm takes precedence over positive-negative attitudes towards stimuli, thereby initially leading to automatic negative attitudes. Automatic threat processing and its corresponding behavioral responses are proposed to persist, albeit potentially attenuated, in individuals with suicidal tendencies (March et al., 2018). This implies that even in the presence of automatic or motivated proclivities towards self-injury, the inherent urge to avoid the perceived threat persists.
Olson and colleagues (2021) propose that individuals with suicidal tendencies exhibit persistent, albeit potentially weakened, automatic threat processing and corresponding behavioral responses. However, in the case of individuals engaging in habitual NSSI, repeated exposure to self-inflicted harm may lead to habituation and diminished sensitivity to physical injury-related threats. The ongoing engagement in NSSI behaviors may result in a blunted automatic threat response, as the perceived threat associated with self-injury becomes more familiar and less aversive.
As a result, individuals who habitually engage in NSSI may exhibit a weakened automatic threat-processing response compared to those without a history of self-injury. The diminished sensitivity to physical injury-related threats may contribute to a reduced aversion to self-injury and increased tolerance for engaging in self-harming behaviors. This suggests that the habitual nature of NSSI may undermine the instinctive urge to avoid perceived threats, allowing individuals to persist in engaging in self-injurious acts despite the potential risks and negative consequences.
Controlled Motivations	
When considering the significance of relevant controlled motivations within the ACASIA model (see path c figure 1-2), it becomes apparent that individuals at risk of suicide frequently grapple with conflicting emotions pertaining to their desire to live versus their desire to die (Kovacs & Beck, 1977). As highlighted earlier, the interplay of thwarted belongingness, perceived burdensomeness, and hopelessness is posited to play a substantial role in shaping the active longing for death (Joiner, 2005). Moreover, the individual's personal history of painful and provocative experiences (PPEs) can contribute to a reduction in their fear of death and an increase in their perceived capacity to endure pain (Dhossche et al., 2000). By being exposed, or 
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Figure 2 ACASIA Model of Capability








exposing oneself to such experiences, individuals may gradually develop a diminished apprehension towards death and a heightened ability to tolerate pain, which may further reinforce their desire to die.
Opportunity Factors
Among the multiple opportunity factors that moderate the ability to engage in controlled motivations, impulsivity, and stress are associated with reducing an individual’s capacity to stem the influence of automatic attitudes on responses (Hofmann et al., 2012; Hicks et al., 2021; Dalley et al., 2011; Logan et al., 1997). Impulsive individuals commonly show weaker efforts to consider and plan alternative choices of behavior (Daruna & Barnes, 1993). Increased stress, however, has been shown to lead to a more deliberative focus related to the stressor itself, leading people to focus on the details of the situation in which the stressor occurs (Brandstätter & Schüler, 2013). While this may lead to increased attention to stressors, suicidal ideation results from multiple stressful sources, thus we theorize dividing attention and reducing available cognitive resources will cause individuals to utilize automatic attitudes to guide their judgments and behavior. For people in the throes of suicidality, the ACASIA model illustrates how crucial an assessment of automatic attitudes relevant to suicide can be to reach individuals unmotivated or incapable of sharing their suicidal ideation/intent. Based on previous research demonstrating success in distinguishing individuals engaging in nonsuicidal self-injury (NSSI) from non-self-harming control participants and improving the prediction of future NSSI beyond other established predictors (Cha et al., 2016; Glenn, Kleiman, Cha, Nock, & Prinstein, 2016; Nock & Banaji, 2007a, 2007b; Nock et al., 2010; Randall, Rowe, Dong, Nock, & Colman, 2013), the following hypotheses are proposed:
Hypothesis 1: Participants with a history of nonsuicidal self-injury (NSSI) are expected to exhibit weakened pain-bad automatic associations.
Hypothesis 2: Weakened pain-bad automatic associations are expected to predict higher levels of self-reported capability.
Hypothesis 3: Among participants with weakened pain-bad associations, those with higher self-report scores of impulsivity will be significantly more likely to report increased capability.

Power Analyses
Due to the relative novelty of the measure used in our study, conducting a priori power analysis to determine the required number of participants was challenging. However, Nock et al. (2010) successfully conducted a study involving 157 adults in a psychiatric emergency department, which provided adequate statistical power to detect medium-to-large effect sizes in their study on the death/suicide Implicit Association Test.
Although we anticipated different effect sizes in our undergraduate population, we based our sample size determination on recent research on college students' mental health. This research indicates increasing prevalence rates of major depression and anxiety disorders among college students. For example, a survey of 45,000 college students at nine public research universities found that over one-third of students experienced major depression or anxiety disorder in 2020 (Chirikov et al., 2020). Follow-up studies also reported an increased risk of clinically depressive symptoms among college students, ranging from 42% to 56% compared to 35% before the pandemic (Barbieri et al., 2021). Moreover, a CDC report from 2020 revealed that 25.5% of college-aged respondents (18-24) had seriously considered suicide in the past 30 days (Czeisler et al., 2020). Disturbingly, the CDC has recently reported an 8% increase in suicide rates for this age group since 2020 (Curtin et al., 2022).
Considering this context, we determined that our sample size of 226 undergraduate participants would yield sufficient power to detect the expected medium effect size in our model. Although we were unable to conduct an a priori power analysis due to the novelty of the measure, the prevalence rates of mental health issues and suicidal ideation among college students provide support for our sample size determination.



Chapter 2
METHOD
PARTICIPANTS
Participants were at least age 18, fluent in English, and voluntarily chose to participate in the study. Other studies were also available for students to choose from as well as the option to not participate at all and write a short one-page essay. The study included 226 (182 women, 40 men, and 4 who identified outside of the gender binary) participants recruited through the Department of Psychology participant pool, SONA, at the University of Tennessee, for partial course credit. Our initial sample prior to data cleaning consisted of 229 participants. Three participants were excluded from the analysis due to errors on the IAT being over 30%. Degrees of freedom varied slightly due to some participants not providing data for all measures. 
PROCEDURE
The University of Tennessee, Knoxville IRB granted ethics permission (UTK IRB-22-06827-XM) for conducting this study involving human subjects. Upon arrival at the laboratory, participants were provided with consent forms for the study, which they read through and signed, acknowledging their voluntary participation and the option to withdraw from the study at any time. Following the collection of consent forms, participants were escorted to a computer lab where individual computer stations were separated by dividers. An Implicit Association Test (IAT) was administered to participants, involving two categories: Pain/Relief and Good/Bad. The response latencies of participants were recorded to calculate a measure of their automatic associations with the pain/relief and good/bad categories. Subsequently, participants were prompted to complete three self-report questionnaires presented in a randomized order on the computer. These questionnaires included the Inventory of Statements about Self-Injury (ISAS), which assessed their history of non-suicidal self-injury (NSSI), the Acquired Capability for Self-Harm (ACSS), a 20-item questionnaire measuring their capacity for self-harm and pain endurance, and the SUPPS-P Impulsive Behavior Scale, a 20-item questionnaire evaluating their impulsivity. 
Afterward, participants received a debriefing on the nature of the study and information about the university’s counseling center from the researcher or assistants. Both the co-investigator and faculty advisor, who have had crisis intervention training, were available to answer questions or provide information regarding access to counseling services or crisis intervention services as well.
MEASURES
Implicit Association Test (IAT)
The Implicit Association Test (IAT) is a computer-administered reaction-time task designed to measure implicit associations and automatic biases towards specific concepts (Greenwald et al., 1998). The IAT assesses the strength of associations between different concepts by measuring response latencies when participants categorize stimuli. In this IAT, participants are presented with stimuli from two different categories, "Pain/Relief" and "Good/Bad." The task requires participants to classify words that are semantically related to these categories. By measuring the speed of participants' responses, this IAT aims to capture implicit associations between the target concepts.
Response latencies in the IAT are used to compute a measure of automatic associations between the target categories. The standard scoring algorithm developed by Greenwald et al. (2003) is commonly used to analyze the data and calculate scores representing the strength of association between the target categories. Meta-analyses of data from numerous studies using the IAT have demonstrated its test-retest reliability, with an average correlation coefficient of r = .50, and satisfactory internal consistency, with an average coefficient alpha of α = .80 across multiple studies (Greenwald & Lai, 2020).
Acquired Capability for Suicide Scale (ACSS)
The Acquired Capability for Suicide Scale (ACSS) is a self-report questionnaire designed to assess an individual's acquired capability for engaging in suicidal behavior (Van Orden et al., 2008). The scale measures various factors related to an individual's tolerance for physical pain, fearlessness about death, and access to lethal means, which are considered critical components of acquired capability for suicide (Joiner, 2005).
The ACSS consists of 20 items that capture the individual's past experiences, attitudes, and beliefs that contribute to their acquired capability for self-harm or suicide. Participants rate each item on a Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Typically, it is scored on a range of 0 to 80, where higher scores indicate higher levels of acquired capability (Van Orden et al., 2008). The Cronbach's alpha coefficient for the Acquired Capability for Suicide Scale (ACSS) was reported to be α = 0.87 (Van Orden et al., 2008). This indicates a high level of internal consistency and reliability of the scale in measuring the acquired capability construct. This scale was purposefully developed to comprehensively assess both facets of the acquired capability construct, as outlined in the theoretical framework proposed by Van Orden and colleagues (2008).


The Inventory of Statements about Self-Injury (ISAS)
The Inventory of Statements about Self-Injury (ISAS) is a self-report questionnaire used to assess various aspects of self-injurious thoughts and behaviors. The ISAS consists of a series of statements that participants rate based on their personal experiences and feelings. The statements cover domains such as reasons for self-injury, emotions associated with self-injury, and perceived functions and consequences of self-injurious behaviors. Participants typically rate each statement on a Likert-type scale, providing their level of agreement or the frequency of their experiences. 
The ISAS provides valuable insights into the complexity of self-injurious thoughts and behaviors, helping researchers and clinicians gain a deeper understanding of the underlying factors and motivations. The Cronbach's alpha coefficient for the Inventory of Statements about Self-Injury (ISAS) measure varies depending on the specific sample and study. However, studies have reported Cronbach's alpha values ranging from α = 0.80 to α = 0.95 for the ISAS (Kirtley et al., 2016; Nixon et al., 2015). These values indicate a high level of internal consistency and reliability for the ISAS in assessing self-injurious thoughts and behaviors.
Short UPPS-P Impulsive Behavior Scale (SUPPS-P)
The Short UPPS-P Impulsive Behavior Scale (Whiteside & Lynam, 2001) is a 20-item self-report measure derived from the longer UPPS-P Impulsive Behavior Scale. The UPPS-P Impulsive Behavior Scale assesses impulsivity across four dimensions: Urgency, Premeditation, Perseverance, and Sensation Seeking. Participants rated their agreement with each item using a 5-point Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). Higher scores on each dimension indicate higher levels of impulsivity in the corresponding domain. The Short UPPS-P Impulsive Behavior Scale has been widely used in previous research and has demonstrated good psychometric properties, including high internal consistency and test-retest reliability (Whiteside & Lynam, 2001). Internal consistency estimates for the scale have shown Cronbach's alpha coefficients ranging from .71 to .92 across different samples.


Chapter 3
RESULTS
Data Preparation for the Implicit Association Test (IAT)
Trials for which response latencies were less than 300 ms or greater than 2500 ms were excluded (.07%), as were error trials (11.8%). For each participant, the mean response latencies to pain-good/relief-bad trials were subtracted from the mean of pain-bad/relief-good trials and then divided by the standard deviation across trials, resulting in a d-score where higher numbers indicate stronger pain-bad associations. On average, participants showed a clear pain-bad association (t(224) = 37.00, p < .001, d = .48), although 4.9% of the sample demonstrated more positive associations to pain than to relief.
Data Preparation for Explicit Measures
After accounting for reverse-scoring, mean scores were calculated for each participant for the Acquired Capability for Suicide Scale (ACSS) and Short UPPS-P Impulsive Behavior Scale (SUPPS-P). The Inventory of Statements about Self-Injury (ISAS) included items inquiring about specific kinds of self-harm (e.g., cutting, burning, etc.). Participant estimates for these items ranged wildly. Hence, we dichotomized these responses such that participants received a 1 for any amount of a given type of self-harm and a 0 if they did not engage in that type of self-harm. These values were then summed to compute an overall index of NSSI that could range from 0 to 13 (M = 3.69, SD = 3.39).  




Tests of Hypotheses
My first hypothesis was that participants with a history of non-suicidal self-injury (NSSI) would exhibit weakened pain-bad automatic associations. As seen on Table 1, the data did not support the hypothesis, as the correlation between NSSI and the IAT was .06 (p = .40).
Secondly, I predicted that weakened pain-bad automatic associations are expected to predict higher levels of self-reported capability. Contrary to expectations, IAT scores were weakly but positively related to ACS scores (r = .13, p = .053), indicating that as pain-bad associations increased, ACS scores also increased. 
My third hypothesis was that among participants with weakened pain-bad associations, those with higher self-report scores of impulsivity will be significantly more likely to report increased capability. To test this hypothesis, ACS was regressed on SUPPS-P, IAT scores, and their interaction in a stepwise multiple regression, with main effects entered in step one, and the interaction in step two. As seen in Table 2, both SUPPS-P and the IAT were significant positive predictors of ACS.  However, there was no interaction effect.
Exploratory Analyses
	Given the well-documented role NSSI plays in capability, we conducted an additional regression analysis with SUPPS-P, IAT scores, and NSSI as predictors of ACS, with main effects entered on step 1, 2-way interactions entered on step 2, and the 3-way interaction on step 3 (see Table 3). The marginal main effect of IAT was replicated, but the main effect of SUPPS-P was weakened. An interaction between SUPPS-P and NSSI was observed. As shown in Figure 3, there was no relationship between NSSI and ACS at low (- 1 SD) levels of SUPPS-P. However, at high (+ 1 SD) levels of SUPPS-P, as NSSI increased, ACS increased. A marginal 3-way interaction was also observed. At low (- 1 SD) levels of IAT scores (i.e., relatively weaker pain-bad associations), a cross-over pattern was observed predicting ACS from NSSI and SUPPS-P. At low (-1 SD) levels of SUPPS-P, there was a negative relationship between NSSI and ACS. At high (+1 SD) levels of SUPPS-P, there was a positive relationship between NSSI and ACS. At high (+1 SD) levels of IAT scores (i.e., relatively strong pain-bad associations), there was no cross-over pattern apparent between NSSI and SUPPS-P.  Instead, at both low and high levels of SUPPS-P, NSSI was positively associated with ACS.  



TABLE 1 CORRELATION TABLE OF VARIABLES: IAT SCORES, CAPABILITY, IMPULSIVITY, AND NSSI
	VARIABLES
	MEAN
	SD
	1
	2
	3
	4

	1. IAT
	1.19
	.48
	--
	--
	--
	--

	2. CAPABILITY
	2.83
	.70
	.130
	--
	--
	--

	3. IMPULSIVITY
	2.27
	.43
	-.086
	.119
	--
	--

	4. NSSI
	3.69
	3.39
	.057
	.246**
	.228**
	--


NOTE.  (N = 225), IAT = IMPLICIT ASSOCIATION TEST; CAPABILITY = ACQUIRED CAPABILITY FOR SUICIDE SCALE; IMPULSIVITY = SUPPS-P IMPULSIVITY SCALE; NSSI = INVENTORY OF STATEMENTS ABOUT SUICIDE
*P < .05. **P < .01.


TABLE 2 STEPWISE MULTIPLE REGRESSION ANALYSIS PREDICTING CAPABILITY WITH IMPULSIVITY, IAT SCORES, AND THEIR INTERACTION
	Variable
	B
	Std. Error
	β
	t
	p
	95% CI for B

	
	
	
	
	
	
	LL
	UL

	Step 1
	Constant
	2.09
	.28
	--
	7.43
	<.001
	1.5
	2.64

	
	IAT
	.20
	.1
	.14
	2.13
	.034
	.02
	.39

	
	Impulsivity
	.22
	.11
	.14
	2.06
	.041
	.01
	.43

	Step 2
	Constant
	2.44
	.76
	--
	3.22
	.001
	.95
	3.94

	
	IAT
	-.09
	.59
	-.06
	-.15
	.883
	-1.25
	1.07

	
	Impulsivity
	.07
	.32
	.04
	.23
	.822
	-.55
	.69

	
	IAT x Impulsivity
	.12
	.247
	.22
	.502
	.616
	-.36
	.61


Note Dependent Variable: Capability





TABLE 3 Regression Analysis Predicting Acquired Capability for Suicide: Effects of SUPPS-P, IAT Scores, and NSSI with Main Effects and Interactions
	Model
	B
	Std. Error
	β
	t
	p
	95% CI for B

	
	
	
	
	
	
	LL
	UL

	1. Constant
	2.14
	.28
	--
	7.76
	<.001
	1.595
	2.681

	Impulsivity
	.14
	.12
	.09
	1.27
	.207
	-.076
	.349

	NSSI
	.05
	.01
	.22
	3.30
	.001
	.018
	.073

	IAT
	.18
	.09
	.13
	1.94
	.054
	-.003
	.367

	2. Constant
	3.48
	.80
	--
	4.33
	<.001
	1.899
	5.068

	Impulsivity
	-.41
	.35
	-.26
	-1.20
	.231
	-1.094
	.266

	NSSI
	-.20
	.09
	-.96
	-2.29
	.023
	-.370
	-.028

	IAT
	-.31
	.57
	-.22
	-.55
	.583
	-1.440
	.812

	IAT x Impulsivity
	.18
	.24
	.32
	.74
	.460
	-.301
	.662

	IAT x NSSI
	.03
	.03
	.18
	1.01
	.316
	-.026
	.081

	Impulsivity x NSSI
	.09
	.03
	1.11
	2.76
	.006
	.026
	.156

	3. Constant
	5.142
	1.182
	--
	4.350
	<.001
	2.812
	7.472

	Impulsivity
	-1.129
	.508
	-.699
	-2.220
	.027
	-2.130
	-.127

	NSSI
	-.654
	.254
	-3.142
	-2.573
	.011
	-1.155
	-.153

	IAT
	-1.652
	.903
	-1.144
	-1.829
	.069
	-3.432
	.128

	IAT x Impulsivity
	.756
	.388
	1.326
	1.951
	.052
	-.008
	1.520

	IAT x NSSI
	.402
	.198
	2.590
	2.025
	.044
	.011
	.793

	Impulsivity x NSSI
	.279
	.104
	3.406
	2.679
	.008
	.074
	.484

	IAT x Impulsivity x NSSI
	-.155
	.082
	-2.486
	-1.904
	.058
	-.316
	.005



FIGURE 3 Three-Way Interaction Plot: Acquired Capability for Suicide as a Function of NSSI, Impulsivity, and IAT Scores 

Chapter 4
DISCUSSION
	The present study aimed to examine the relationships between non-suicidal self-injury, impulsivity, and automatic associations with pain in the prediction of self-reported capability. Contrary to our first hypothesis, which predicted that participants with a history of NSSI would exhibit weakened pain-bad automatic associations, our data did not support this assertion. The correlation between NSSI and the Implicit Association Test (IAT) scores was non-significant, indicating that participants who engaged in NSSI were not distinguishable from other participants via their automatic associations between pain and negative valence. 
Regarding our second hypothesis, which posited that weakened pain-bad automatic associations would predict higher levels of self-reported capability, the results yielded a weak but positive correlation between IAT scores and Acquired Capability for Suicide Scale (ACS) scores. This unexpected positive relationship suggests that as pain-bad associations increased, self-reported capability for suicide also increased. These findings challenge our initial assumption that weakened pain-bad associations would be indicative of increasing levels of acquired capability. It is possible that other factors, such as emotion dysregulation or other individual differences, may contribute to the observed positive association.
Furthermore, our third hypothesis proposed that individuals with weakened pain-bad associations and higher levels of self-reported impulsivity would report increased capability for suicide. However, the stepwise multiple regression analysis did not reveal a significant interaction effect between Short UPPS-P Impulsive Behavior Scale (SUPPS-P) scores and IAT scores on ACS. This suggests that the relationship between pain-bad associations, impulsivity, and acquired capability may be more complex than initially hypothesized. 
In our exploratory analyses, we examined the combined effects of SUPPS-P, IAT scores, and NSSI on ACS. The results revealed a significant interaction between SUPPS-P and NSSI, indicating that the relationship between self-reported impulsivity and acquired capability varied depending on the presence of NSSI. Specifically, at high levels of self-reported impulsivity, individuals who had engaged in NSSI reported higher levels of acquired capability. Moreover, the three-way interaction suggested a complex relationship between pain-bad associations, self-reported impulsivity, and NSSI in predicting ACS. The presence of a cross-over pattern at low levels of IAT scores further emphasizes the importance of considering multiple interacting factors in understanding acquired capability.
It is crucial to acknowledge the limitations of the current study. The cross-sectional design limited our ability to establish causality and infer temporal relationships between variables. Additionally, our sample consisted of undergraduate students, which may limit the generalizability of the findings to other populations. Future research should consider longitudinal designs and include diverse samples to enhance the generalizability of the findings.
In conclusion, this study provides valuable insights into the complex relationships between NSSI, automatic associations, and impulsivity in the context of acquired capability for suicide. The findings challenge some existing assumptions and highlight the need for a more comprehensive understanding of the factors contributing to acquired capability. These results have implications for the development of targeted interventions aimed at preventing suicide and reducing acquired capability, particularly among individuals with a history of NSSI.
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