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Negative Emotional Inhibition in Nonsuicidal Self-Injury 

Abstract 

The relationship between nonsuicidal self-injury (NSSI) and impulsivity is unclear. There 

is substantial evidence that people who engage in NSSI report impulsive personality traits, or the 

tendency to behave impulsively in their daily lives. Indeed, research suggests that self-reported 

impulsive personality is a risk factor that predicts future occurrences of NSSI. Consistent with 

the idea that NSSI is used to regulate aversive affect, meta-analysis indicates that it is most 

strongly related to the trait negative urgency: the predisposition to behave impulsively in the 

context of negative emotions. 

In contrast, most laboratory-based studies do not find an association between NSSI and 

heightened impulsivity in cognitive or behavioral tasks. The studies in this dissertation sought to 

reconcile this discrepancy in the literature by clarifying how negative emotion might promote 

impulsive action among individuals who engage in NSSI. To accomplish this aim, we 

systematically examined inhibitory control over negative emotion using tasks that assess 

impulsive action during the three stages of cognitive/behavioral inhibition: 1) interference 

control, 2) action restraint (early response inhibition), and 3) action cancellation (late response 

inhibition). 

Study 1 investigated interference control in 33 community adults with a history of NSSI 

and 31 healthy participants before and after a negative mood induction. As in prior research, the 

groups demonstrated equivalent interference control at baseline mood, and contrary to 
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expectations, negative mood did not worsen interference control in the NSSI group. These results 

indicate that NSSI is not associated with impaired negative emotional interference control. Study 

2 compared the same participants’ performance on a novel emotional action cancellation task. 

Although participant groups showed comparable overall task performance, NSSI was associated 

with poor late response inhibition to negative emotional stimuli (but not to positive or neutral 

stimuli). To elucidate the specificity of this deficit, Study 3 examined negative emotional 

response inhibition (NERI) in both early and late stages (action restraint and action cancellation, 

respectively) among 45 participants with a history of NSSI and 43 healthy controls. Results of 

this study replicated the association between NSSI and specifically impaired late NERI, which 

partially mediated the relationship between negative urgency and NSSI history. 

In sum, the studies in this dissertation indicate that impulsive action in NSSI may be 

restricted to poor control over negative emotional impulses in the final stage of inhibition, and 

that this deficit contributes to negative urgency in this population. Impaired late NERI represents 

an objectively measurable cognitive process that is theoretically linked to self-reported affect 

dysregulation and impulsive personality traits that increase risk for NSSI. These findings suggest 

that late NERI may be a mechanism underlying negative urgency in NSSI, encouraging future 

research to determine its role in risk and maintenance. This dissertation provides a nuanced 

examination of the relationship between the multifaceted construct of “impulsivity” and NSSI, 

thus helping to clarify mixed findings in this literature. 
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What is nonsuicidal self-injury? 

 Self-defeating behaviors are a universal part of the human experience. We occasionally 

delay unpleasant situations at the expense of increased anxiety, pursue exciting activities with 

potentially harmful consequences, and favor short-term pleasures over long-term positive 

outcomes. The most maladaptive forms of these behaviors may qualify as indirect self-injury: 

clinically significant, repetitive or persistent self-destructive acts that confer risk for serious 

physical and/or psychological damage, such as substance misuse, disordered eating, and 

involvement in abusive relationships (St. Germain & Hooley, 2012). These behaviors are 

indirectly self-injurious in that bodily harm is an unintended consequence rather than their goal. 

In contrast, nonsuicidal self-injury (NSSI) refers to direct, deliberate destruction of body tissue 

without lethal intent (most commonly self-cutting, Nock, 2010). Thus, NSSI is distinct from 

indirect self-injurious behaviors by nature of its purpose (i.e., the goal is self-harm) and its 

directness (i.e., the self-harm is immediate).1 

 NSSI is a symptom of borderline personality disorder (BPD), but converging evidence 

supports its existence as a distinct diagnostic entity (Bentley, Cassiello-Robbins, Vittorio, Sauer-

Zavala, & Barlow, 2015; Selby, Kranzler, Fehling, & Panza, 2015). Because of this, NSSI is 

classified as a “Condition for Further Study” in the current version of the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association, 2013). 

According to the DSM-5, NSSI represents “intentional self-inflicted damage to the surface of his 

or her body, of a sort likely to induce bleeding or bruising or pain (e.g., cutting, burning, 

stabbing, hitting, and excessive rubbing), for purposes not socially sanctioned (e.g., body 

piercing, tattooing, etc.), but performed with the expectation that the injury will lead to only 

																																																								
1 Individuals who engage in NSSI will be referred to as “self-injurers” throughout this 
dissertation.	
2 Manuscript is currently undergoing peer review for publication in a scientific journal. 
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minor or moderate physical harm. The behavior is not a common one, such as picking at a scab 

or nail biting.” This definition highlights two dimensions relevant to classifying NSSI: social 

context and severity. Socially sanctioned forms of self-injury may vary according to culture, but 

this exclusion generally pertains to body modification practices for aesthetic or religious reasons 

(Favazza, 2009). There is additional consensus among researchers and clinicians that relatively 

low-severity, stereotypic self-injury characteristic of developmental disorders (e.g., high-

frequency head-banging) and body-focused repetitive behaviors associated with obsessive-

compulsive spectrum disorders (e.g., excoriation, trichotillomania) do not qualify as NSSI 

(Nock, 2010; Selby et al., 2015). The DSM-5 definition also excludes acts that might result in 

major injury from NSSI, such as those occasionally observed in psychotic disorders (e.g., 

castration, maiming; Nock, 2010). However, the inclusion of behaviors that result in very minor 

physical harm may artificially inflate prevalence rates and obscure our understanding of this 

phenomenon (Hooley & Franklin, 2017). Indeed, various definitions of NSSI likely contribute to 

the heterogeneous findings in the literature cited throughout this work. 

 

Why is NSSI research important? 

Partially due to inconsistent definitions and assessment methods (Jacobson & Gould, 

2007), NSSI prevalence estimates have varied substantially across studies. By many accounts, 

these behaviors have become more frequent in recent cohorts (e.g., Wester, Trepal, & King; 

2017; see also Nock, 2010), although it remains unclear whether this increase reflects more 

comprehensive measurement over time (Swannell, Martin, Page, Hasking, & St. John, 2014). 

Regardless, adolescents consistently report the highest prevalence of NSSI. The most recent 

meta-analysis produced lifetime NSSI estimates of 17.2% among adolescents, 13.4% among 
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young adults, and 5.5% among adults in non-clinical populations (Swannell et al., 2014). Rates 

of NSSI are much higher in clinical samples of adolescents (30-60%; Darche, 1990; DiClemente, 

Ponton, Hartley, 1991; Penn, Esposito, Schaeffer, Fritz, & Spirito, 2003) and adults (19-25%; 

Briere & Gil, 1998). Meta-analytic evidence indicates that NSSI is more prevalent in women and 

that this effect is exaggerated in clinical populations (Bresin & Schoenleber, 2015), although the 

evidence for gender differences is mixed (Klonsky, 2011; Swannell et al., 2014). Studies suggest, 

however, that females may be more likely to engage in self-cutting and males may favor self-

battery (Barrocas, Hankin, Young, & Abela, 2012; Sornberger et al., 2012). Non-heterosexual 

individuals, particularly those who identify as bisexual, report more NSSI (e.g., Sornberger, 

Smith, Toste, & Heath, 2013; Whitlock et al., 2011; Wilcox et al., 2012). Similar prevalence has 

been reported across ethnicities (e.g., Klonsky, 2011) and internationally (Giletta, Scholte, 

Engels, Ciairano, & Prinstein, 2012; Muehlenkamp, Claes, Havertame, & Plener, 2012; Swannell 

et al., 2014), although there is evidence for higher rates among white and multiracial individuals 

(e.g., Chesin, Moster, & Jeglic, 2013; Kuentzel, Arble, Boutros, Chugani, & Barnett, 2012) and 

in some European countries (Plener et al., 2013).  

Given its prevalence and potential consequences, NSSI is of great clinical concern. Aside 

from lasting physical injuries directly incurred by NSSI (Olfson, Gameroff, Marcus, Greenberg, 

& Shaffer, 2005), people who self-injure also report increased feelings of anger, guilt, and shame 

as a result of these behaviors (Klonsky, 2009). Although these acts themselves are, by definition, 

“non-suicidal”, NSSI is associated with suicidality cross-sectionally (Muehlenkamp & Gutierrez, 

2007; Nock, Joiner, Gordon, Lloyd-Richardson, & Prinstein, 2006; Whitlock, Eckenrode, & 

Silverman, 2006) and prospectively (Ribeiro et al., 2016), even controlling for prior suicide 

attempts. Perhaps surprisingly, relative to attempt history, some studies have found that NSSI is 
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a stronger predictor of future suicide attempts (Asarnow et al., 2011; Cox et al., 2012; Wilkinson, 

Kelvin, Roberts, Dubicka, & Goodyer, 2011). In meta-analysis, NSSI is statistically equivalent to 

past suicide attempts in predicting future suicidal behavior (Ribeiro et al., 2016). 

 

NSSI correlates and risk factors 

 In addition to its diagnostic relationship with BPD, NSSI is associated with various forms 

of psychopathology, including emotional disorders (Bentley et al., 2015), eating disorders (e.g., 

Brausch & Boone, 2015; Claes, Vandereycken, & Vertommen, 2001; Favaro & Santonastaso, 

1996), and substance use disorders (e.g., Nock et al., 2006). Similarly, self-injurers report higher 

rates of subclinical internalizing symptoms (e.g., anxiety, depression; Fox et al., 2015), 

disordered eating (Brausch & Boone, 2015; Ross, Heath, & Toste, 2009; Whitlock et al., 2006), 

and substance use (Brausch & Boone, 2015; Giletta et al., 2012; Victor, Glenn, & Klonsky, 

2012; Zetterqvist, Lundh, Dahlström, & Svedin, 2013). 

Beyond its associations with other risky behaviors and psychopathology, NSSI has been 

theoretically and empirically linked to affect dysregulation. In fact, emotion regulation deficits 

have been conceptualized as a core feature of NSSI in proposed frameworks for these behaviors 

(e.g., Andover & Morris, 2014; Nock, 2009). In these models, individuals who engage in NSSI 

experience high levels of aversive affect, and NSSI is used as a method to improve their mood, 

which in turn maintains these behaviors through negative reinforcement (see Klonsky, 2007, for 

a review). According to a current meta-analysis, the most commonly endorsed function of NSSI 

is to escape or avoid negative affective states (Taylor et al., 2018). Hooley and Franklin’s (2017) 

integrative conceptual model of NSSI proposes that improved affect is a central benefit to these 

behaviors. The authors note, however, that despite its universally reinforcing effects on mood, 
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certain psychological barriers (e.g., a positive view of the self) prevent most people from 

pursuing this strategy to regulate affect. 

Cross-sectional self-report data tend to support the assertion that NSSI is characterized by 

affect dysregulation (e.g., Franklin et al., 2010; Franklin, Lee, Hanna, & Prinstein, 2013; Glenn, 

Blumenthal, Klonsky, & Hajcak, 2011; Nock & Mendes, 2008). Studies using ecological 

momentary assessment (EMA), which avoids biases inherent to retrospective self-report, 

generally corroborate decreased negative affect following NSSI (e.g., Armey, Crowther, & 

Miller, 2011; Nock, Prinstein, & Sterba, 2009; but see also Meuhlenkamp et al., 2009). However, 

self-injurers often do not exhibit exaggerated affect dysregulation in experimental (e.g., Bresin & 

Gordon, 2013, Franklin et al., 2010; Kaess et al., 2012; Weinberg & Klonsky, 2012) and 

psychophysiological paradigms (e.g., Franklin et al., 2010; Glenn et al., 2011; Kaess et al., 2012; 

but see also Nock & Mendes, 2008). Given these conflicting results, is affect dysregulation a risk 

factor for NSSI, as the prevailing theoretical models suggest? A meta-analytic review by Fox and 

colleagues (2015) identified a number of factors that increase the likelihood of engaging in 

NSSI. The authors found that past NSSI, Cluster B personality, and hopelessness were the 

strongest predictors of future NSSI. Although it contributed significantly to the likelihood of 

future NSSI, affect dysregulation was a comparatively weak predictor. However, affect 

regulation remains the most endorsed function of NSSI (Klonsky, 2007). 

 

Impulsivity in NSSI 

 Much research has explored potential risk factors for NSSI. Given its relationship with 

indirect forms of self-injury, “impulsivity” is one construct that has received considerable 

empirical attention. Impulsivity increases risk for alcohol and other substance misuse (Dawe & 
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Loxton, 2004; Dick et al., 2010; Lejeuz et al., 2010; Perry & Carroll, 2008), as well as eating 

concerns and disorders, particularly bulimia nervosa and binge eating (Dawe & Loxton, 2004; 

Stice, 2002). Impulse control deficits are also a central characteristic of BPD (American 

Psychiatric Association, 2013). In the aforementioned review of NSSI risk factors, impulsivity 

was found to be a stronger predictor of future NSSI than affect dysregulation (Fox et al., 2015). 

DeYoung (2010) defines impulsivity as “the tendency to act on immediate urges, either 

before consideration of possible negative consequences or despite consideration of likely 

negative consequences” (p. 487). However, impulsivity is best understood as a multidimensional 

construct (Sharma, Markon, & Clark, 2014), encompassing several subcomponents that may 

have distinct contributions to problematic behavior (Whiteside & Lynam, 2001). As discussed 

below, the aspects of impulsivity that are conceptually related to affect dysregulation may be 

most relevant to NSSI. MacKillop and colleagues (2016) recently proposed a framework for the 

latent structure of impulsivity based on empirical data. Their research suggests that the broader 

construct of “impulsivity” is comprised of three largely independent factors: impulsive 

personality traits, which represent poor self-reported behavioral regulation; impulsive choice, 

which represents the preference for immediate reward; and impulsive action, which represents 

deficits in inhibitory control, or cognitive/behavioral inhibition. The latter two categories are 

considered manifestations of behavioral impulsivity, which are often assessed using 

experimental task performance. In contrast, impulsive personality traits are measured using 

questionnaires and rating scales. 
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Impulsive personality traits in NSSI 

 According to a recent meta-analytic review (Hamza, Willoughby, & Heffer, 2015), NSSI 

is associated with greater self-reported impulsivity on a variety of instruments in cross-sectional 

studies, including the Barratt Impulsiveness Scale (Patton et al., 1995), the Impulse Control 

subscale of the Difficulties with Emotion Regulation Scale (Gratz & Roemer, 2004), and the 

Impulsivity subscale of the Schedule for Non-Adaptive and Adaptive Personality (Clark, 1993). 

The strongest evidence for a link between NSSI and impulsive personality comes from studies 

using the UPPS questionnaire (Whiteside & Lynam, 2001). This UPPS measures four factors of 

impulsivity: 1) negative urgency (rash action in the context of negative emotions); 2) lack of 

premeditation (rash action without considering consequences); 3) lack of perseverance (impaired 

concentration or intolerance for difficult or boring tasks); and 4) sensation seeking (the tendency 

to seek exciting and novel experiences). Overall, self-injurers report more impulsive traits on the 

UPPS, specifically increased negative urgency, lack of premeditation, and lack of perseverance 

(Hamza et al., 2015). The authors reported the largest effect size for negative urgency (d = 0.59, 

a medium effect), indicating that NSSI is most strongly related to impulsivity in the context of 

negative emotion. This finding is consistent with affect dysregulation models of NSSI: in 

vulnerable individuals, intense negative affect may promote behaviors that provide immediate 

distress relief or distraction (such as NSSI) without regard for long-term consequences.  

 

Impulsive choice in NSSI 

In contrast to self-reported impulsive personality traits, impulsive choice and impulsive 

action represent behavioral impulsivity, typically measured using laboratory-based tasks. The 

Iowa Gambling Task (IGT; Bechara, Damasio, Damasio, & Anderson, 1994) is a decision-
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making task in which participants attempt to maximize virtual profit by selecting from four card 

decks: two “risky” decks offering higher immediate gains but occasional large losses, and two 

“safe” decks offering more modest short-term gains and smaller losses. Impulsive choice in the 

IGT is reflected by preference for the risky decks, which ultimately yield a net loss in currency. 

Janis and Nock (2009) found no differences in IGT performance between matched controls and 

separate samples of adolescent and female young adult self-injurers. McCloskey, Look, Chen, 

Pajoumand, and Berman (2012) similarly observed no evidence of impulsive choice on the IGT 

in adult self-injurers drawn from the community. Unpublished data from our laboratory provide 

further evidence that non-clinical samples of adults with a history of NSSI perform comparably 

to healthy controls on this task (Allen, Fox, & Hooley, 2017). Even following a stress 

manipulation that increased feelings of social exclusion, researchers did not observe an 

association between NSSI history in adults and impulsivity on the IGT (Schatten, Andover, & 

Armey, 2015). Other studies also indicate equivalent IGT performance between psychiatric 

patients with and without NSSI, among individuals with BPD (Claes, Van den Eynde, 

Guillaume, Vogel, and Audenaert, 2012) and anorexia nervosa (Claes et al., 2015). Notably, 

Oldershaw et al. (2009) found that adolescents who reported recent deliberate self-harm made 

more impulsive choices on the IGT than those without a history of deliberate self-harm. 

However, self-harm in this study included both NSSI and suicidal behaviors. Given that suicide 

attempts are associated with impaired IGT performance (Jollant et al., 2005), the specific 

contribution of NSSI to impulsive choice in this study was unclear. Consistent with these 

findings, Janis and Nock (2009) also observed no differences between adult female self-injurers 

and matched controls on two measures of delayed discounting (Kirby, Petry, & Bickel, 1999; 

Richards, Zhang, Mitchell, & Wit, 1999), which examined the preference for smaller immediate 
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rewards over larger later rewards (similar to the IGT). Taken together, studies using impulsive 

choice paradigms suggest that NSSI is not associated with this aspect of behavioral impulsivity. 

  

Impulsive action in NSSI 

Impulsive action reflects failures in inhibition, or inhibitory control: a set of overlapping 

cognitive processes responsible for suppressing undesirable or inappropriate information and 

behavioral responses (Bari & Robbins, 2013). Inhibition is comprised of three stages (Sebastian 

et al., 2013a): 1) Interference control, 2) Action restraint (early response inhibition), and 3) 

Action cancellation (late response inhibition). Failure in any of these processes may lead to 

impulsive action, and previous studies have accordingly examined functioning in each stage of 

inhibitory control in various samples of self-injurers. 

Interference control refers to the ability to suppress distracting or competing stimulus 

characteristics to carry out a primary response (Nigg, 2000). The Multi-Source Interference Task 

(MSIT) combines several sources of cognitive interference used in similar paradigms (i.e., the 

Stroop task, the Eriksen-Flanker, and the Simon effect task; Bush, Shin, Holmes, Rosen, & Vogt, 

2003). Including the first study in this dissertation, only two studies have examined MSIT 

performance in NSSI, finding that adult self-injurers and healthy controls demonstrate 

comparable interference control (Allen & Hooley, 2017; Dahlgren et al., under review).  

Several studies have assessed impulsive action in NSSI using tasks that measure action 

restraint, or early response inhibition. Conners’ Continuous Performance Test (CPT; Conners, 

1994) is an attentional task that requires participants to respond to frequent visual stimuli (i.e., 

press a key every time a letter appears on the screen) and inhibit responses when an infrequent 

stimulus is presented (i.e., withhold the response when the letter “x” is presented). In separate 
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samples of adolescents and young adult women, Janis and Nock (2009) found no differences in 

CPT performance between self-injurers and matched comparison groups. McCloskey and 

colleagues (2012) measured action restraint using a modified CPT (the Immediate Memory Task; 

Dougherty & Marsh, 2003), and the Go/No-go task (Newman & Kosson, 1986). In the 

Immediate Memory Task, participants are presented with a series of randomly generated five 

digit number sequences, and instructed to respond only to number sequence stimuli identical to 

the sequence that immediately precedes it. Successful action restraint requires participants to 

withhold prepotent responses to occasional “catch” stimuli that differ from the preceding 

sequence by only a single digit. In the Go/No-go task, participants are presented with eight 

numbers, half of which are designated as “correct”, and the other half as “incorrect”. Participants 

are rewarded for responding to “correct” stimuli and penalized for responding to “incorrect” 

stimuli. Adult self-injurers showed comparable performance to healthy controls on both action 

restraint tasks (McCloskey et al., 2012). Using another version of the CPT, the Gradual onset 

Continuous Performance Task (Esterman, Noonan, Rosenberg, & Degutis, 2013), Auerbach et 

al. (2014) did not find an association between early response inhibition and NSSI in the past 

month among adolescents in a residential treatment program. This CPT consists of greyscale 

photographs of city scenes and mountain scenes, involving a gradual transition (800 ms) between 

stimulus trials using linear pixel-by-pixel interpolation. Participants must respond only to 

frequently occurring target stimuli (e.g., city scenes) and inhibit responses to infrequently 

presented stimuli (e.g., mountain scenes). Although the majority of evidence indicates that NSSI 

is unrelated to action restraint, data from one study suggests a prospective association between 

poor CPT performance in childhood and NSSI severity in early adulthood, assessed 

longitudinally in a female sample primarily meeting criteria for childhood attention-
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deficit/hyperactivity disorder (ADHD; Meza, Owens, & Hinshaw, 2016). Due to the nature of 

this sample, it is difficult to disentangle the specific relationship between behavioral impulsivity 

and NSSI, given that impaired inhibition is a core deficit of ADHD (Aron & Poldrack, 2005). 

Five studies (including Studies 2 and 3 in this dissertation) have investigated action 

cancellation, or late response inhibition, in NSSI. The Stop-Signal Task (SST; Logan, 1994) is 

the most widely used paradigm to assess action cancellation. This task measures the ability to 

inhibit a prepotent motor response after it is already initiated, in the presence of infrequent, 

unpredictable “stop signals”. The primary outcome measure is stop-signal reaction time (SSRT), 

or the time necessary for participants to process the stop signal to engage in successful response 

inhibition. None of these studies identified a difference in SSRT between self-injurers and 

controls (Allen & Hooley, 2015; Allen & Hooley, under review; Fikke, Melinder, & Landrø, 

2011; Glenn & Klonsky, 2010; Lengel, DeShong, & Mullins-Sweatt, 2016). Fikke and 

colleagues (2011) reported that adolescents who engaged in “low-severity” NSSI showed worse 

action cancellation (i.e., longer SSRT) than those who engaged in “high-severity” NSSI; 

however, both groups were equivalent to controls. Overall, this body of research demonstrates no 

evidence of overall impulsive action in NSSI in any of the three sequential stages of inhibition. 

 

Negative Emotional Inhibition in NSSI: Overview of Studies 

 To summarize the above, a) people who engage in NSSI report higher levels of 

impulsivity than people who do not, b) there is a particularly strong relationship between NSSI 

and negative urgency, and c) self-injurers do not show elevated behavioral impulsivity (i.e., 

impulsive choice or impulsive action) relative to healthy controls. What accounts for the 

discrepancy between self-report and behavioral measures of impulsivity in NSSI? A large 
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literature confirms that the relationship between self-report and performance-based measures of 

impulsivity is poor or non-existent, perhaps due to the fact that these tap distinct aspects of 

impulsivity (Aichert et al., 2012; MacKillop et al., 2016; Sharma et al., 2014; Stahl et al., 2014). 

Indeed, Hamza and colleagues (2015) suggest that if negative urgency is the most relevant form 

of impulsivity to NSSI, studies that assess behavioral impulsivity ought to incorporate affect 

manipulations. In other words, because self-injurers report engaging in impulsive action 

particularly in the context of negative emotions, we might expect that negative mood is requisite 

to observe behavioral impulsivity in laboratory studies of NSSI.  

Accordingly, the first study in this dissertation directly examined this possibility, 

consistent with the overarching goal of reconciling the discordant findings reviewed above. 

However, such a design tests only the initial stage of emotional inhibition regardless of the 

impulsivity task used; if increasing negative affect indeed promotes impulsive behavior in self-

injurers, this would suggest impaired cognitive control over negative emotional interference. It is 

possible that impulsivity in NSSI results from deficits in multiple inhibitory processes. Thus, this 

dissertation represents a systematic investigation of inhibitory control over negative emotion in 

NSSI, motivated by the idea that elevated negative urgency in this population reflects 

impairment in one or more stages of inhibition. Ultimately, identifying deficits in negative 

emotional inhibition associated with self-reported negative urgency would help explain mixed 

results in this literature and implicate a cognitive mechanism underlying this impulsive 

personality trait in NSSI. 

 Study 1 (Allen & Hooley, 2017) sought to determine whether negative mood disrupts 

interference control (the earliest stage of inhibition) in NSSI. To achieve this aim, we compared 

MSIT performance before and after a negative mood induction in a sample of adult self-injurers 
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and matched healthy controls. We hypothesized that group differences in interference control 

would only be evident after the mood induction, with increased negative mood corresponding to 

worse MSIT performance in the NSSI group, relative to the comparison group and to baseline 

mood. In Study 2 (Allen & Hooley, 2015), we developed a novel task to evaluate emotional 

action cancellation (the final stage of inhibition) by modifying the SST to include affective 

images instead of the traditional arrow stimuli. The Emotional Stop-Signal Task (ESST) requires 

participants to indicate the valence of each image (positive or negative), while terminating 

initiated responses in the presence of infrequent stop signals (as in the original SST). The same 

sample as the first study completed the ESST; we predicted that the NSSI group would show a 

deficit in late response inhibition specifically to negatively valenced stimuli (but not to positive 

or neutral stimuli). Finally, Study 3 (Allen & Hooley, under review2) assessed both early and 

late stages of emotional response inhibition (action restraint and action cancellation), as well as 

self-reported negative urgency, in a separate sample of adult self-injurers and healthy controls. 

Again, we used the ESST to measure late emotional response inhibition. Early emotional 

response inhibition, an intermediate stage of inhibitory control, was measured using the 

Emotional Go/No-go task (Hare et al., 2008; Tottenham, Hare, & Casey, 2011). This task 

requires participants to respond to frequently presented target emotional faces while withholding 

responses to infrequent non-target faces comprising several affective categories (including 

positive, negative, and neutral expressions). We hypothesized that NSSI would be associated 

with specific impairment in negative emotional response inhibition in both tasks, and that this 

impairment would mediate the relationship between negative urgency and NSSI. In sum, self-

injurers report impulsive behavior in response to negative affect in their daily lives; the studies in 

																																																								
2 Manuscript is currently undergoing peer review for publication in a scientific journal. 
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this dissertation therefore explored each stage of negative emotional inhibition using laboratory 

tasks to clarify how negative affect might contribute to impulsive action outside of the 

laboratory. 
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Abstract 

People who engage in nonsuicidal self-injury (NSSI) often report high levels of 

impulsivity. However, results from behavioral tasks measuring impulsivity have been mixed: 

those with a history of NSSI generally perform comparably to healthy controls. Recent research 

suggests, however, that people who self-injure have specific deficits in response inhibition to 

negative emotional stimuli. Here, we extend this work by testing whether negative mood impairs 

interference control in NSSI.  33 participants reporting a history of NSSI (approximately half in 

the past year) and 31 age- and gender-matched healthy controls completed the Multi-Source 

Interference Task before and after a written negative mood induction designed to increase 

feelings of worthlessness, guilt, and shame. After the induction, the NSSI group reported 

increased negative mood but did not show worse interference control. In other words, increased 

negative mood did not correspond to increased behavioral impulsivity in participants reporting 

NSSI. Consistent with past research, the NSSI and healthy control groups showed equivalent 

task performance. This study adds to evidence that NSSI is not characterized by behavioral 

impulsivity, even in the context of negative mood.  
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1. Introduction 

Nonsuicidal self-injury (NSSI) is the direct, deliberate destruction of bodily tissue 

without suicidal intent (American Psychiatric Association, 2013). These behaviors are 

alarmingly prevalent, and evidence suggests that their frequency may be increasing: As many as 

4% of adults and 23% of adolescents report a history of NSSI (Jacobson & Gould, 2007). NSSI 

is associated with various forms of psychopathology, including substance misuse, disordered 

eating, and depression (Hilt, Nock, Lloyd-Richardson, & Prinstein, 2008). It is also a robust 

longitudinal predictor of suicide attempts (Asarnow et al., 2011; Wilkinson et al., 2011). Recent 

work has focused on the characteristics of people who engage in NSSI in an effort to identify 

potential risk factors. 

Impulsivity is a trait frequently reported by people who engage in NSSI (Hamza et al., 

2015; Janis & Nock, 2009). However, laboratory tasks designed to assess impulsive behavior 

often do not corroborate these self-reports. Janis and Nock (2009) found no differences between 

adolescents and female adults who engaged in NSSI and matched controls (recruited from 

psychiatric clinics and the community) on various behavioral measures of impulsivity, including 

disinhibition, decision-making, and delay discounting. Similarly, Glenn and Klonsky (2010) 

failed to observe differences in motor response inhibition between college students who reported 

an NSSI history and those who did not. Using the same motor response inhibition task as Glenn 

and Klonsky (2010), Fikke, Melinder, and Landrø (2011) reported that community adolescents 

engaging in “low-severity” NSSI had worse performance than those engaging in “high-severity” 

NSSI. However, both NSSI groups were equivalent to controls in motor response inhibition. 

McCloskey et al. (2012) additionally demonstrated comparable behavioral impulsivity on several 
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laboratory tasks among self-injuring adults, psychiatric controls, and healthy volunteers recruited 

from the community.  

Yet evidence of impulsive behavior in NSSI is sometimes reported. For example, in 

contrast to Janis and Nock (2009), Oldershaw et al. (2009) found that adolescents who reported 

recent deliberate self-harm made more impulsive choices on a decision-making task than those 

without a history of deliberate self-harm. In this study, adolescents were recruited from 

community mental health centers and self-harm was conceptualized to include both NSSI and 

suicidal acts. However, these conflicting data raise an important question. What accounts for the 

discrepancy between self-reported and behavioral impulsivity in NSSI? 

Impulsivity is a multi-faceted construct. Negative urgency, or the tendency to act rashly 

when experiencing negative emotions (Cyders & Smith, 2008; Whiteside & Lynam, 2001), is an 

aspect of impulsivity with intuitive and empirical relevance to NSSI (Hamza et al., 2015). For 

example, people who self-injure often report unpleasant mood states prior to NSSI (Nock et al., 

2009), as well as improved mood and reduced negative emotional arousal after simulating or 

engaging in these acts (Armey et al., 2011; Franklin et al., 2010; Haines, Williams, Brain, & 

Wilson, 1995; Welch, Linehan, Sylvers, Chittams, & Rizvi, 2008). Recent research further 

supports the role of negative urgency in NSSI by demonstrating that individuals who self-injure 

exhibit impaired response inhibition specifically to negative emotional stimuli (Allen & Hooley, 

2015). In that study, participants with an NSSI history had more difficulty than control 

participants suppressing prepotent motor responses to images with negative emotional content, 

but not to those with neutral or positive content. To our knowledge, this is the first piece of 

evidence suggesting a response inhibition deficit in NSSI, and importantly, this deficit was 

observed only with negative emotional stimuli. This finding may help to explain the absence of 
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behavioral impulsivity in previous studies that did not include emotional stimuli or mood 

manipulations.  

If NSSI is a consequence of heightened negative urgency, negative mood might elicit 

other forms of behavioral impulsivity in people who self-injure. Impulsive acts reflect a failure in 

inhibitory control, which refers to a set of overlapping cognitive processes with putative 

sequential/hierarchical relationships (Bari & Robbins, 2013; Sebastian et al., 2013a). The 

components of inhibitory control include interference control and motor response inhibition, 

which are considered to represent early and late stage inhibition, respectively (Sebastian et al., 

2013b). Behavioral impulsivity tasks that rely on these processes increase in complexity and 

corresponding inhibitory demands from early to late stage inhibition (Sebastian et al., 2013b). 

The Stop-Signal Task (SST; Logan, 1994) assesses the cancellation of an already 

initiated response, or motor response inhibition. Using a modified version of this task, we 

previously found that people with a history of NSSI had relative difficulty suppressing prepotent 

responses to images with negative emotional content (Allen & Hooley, 2015). This work raises 

the question of whether negative emotional context also affects early stage inhibitory control in 

NSSI. Thus, in the present study we sought to determine if negative mood disrupts interference 

control, or early stage inhibition that requires selective attention to a target while suppressing 

distracting stimulus characteristics (Nigg, 2000). To test this possibility, we administered the 

Multi-Source Interference Task (MSIT; Bush et al., 2003) to individuals with and without a 

history of NSSI before and after a negative mood induction. The MSIT maximizes cognitive 

interference by combining aspects of other similar tasks (e.g., the Stroop task, the Eriksen-

Flanker, and the Simon effect task; Bush et al., 2003; Bush & Shin, 2006). Action cancellation 

tasks such as the SST are more complex than interference control tasks, and thus thought to 
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increase inhibitory load (Sebastian et al., 2013b). However, in addition to the demands inherent 

to the MSIT (e.g., target detection, response selection, and stimulus competition), we further 

enhanced cognitive interference in this study by introducing a negative mood induction. In sum, 

the goal of the modified SST used in our previous study was to cancel prepotent motor responses 

to emotional stimuli (i.e., motor response inhibition, or late stage inhibitory control); conversely, 

the modified MSIT procedure used in this study required participants to select a target stimulus 

while inhibiting interference from distractor stimuli and from negative mood (i.e., interference 

control, or early stage inhibitory control). Both studies examine the role of emotional inhibition 

to help clarify the discrepancy between self-reported and behavioral measures of impulsivity in 

people who self-injure. 

Based on prior research indicating no general response inhibition impairment in NSSI, 

we expected no differences in interference control between the NSSI and healthy control groups 

in the absence of negative mood. However, we predicted that, following a negative mood 

induction, the NSSI group would exhibit reduced interference control from baseline, reflecting 

an increase in behavioral impulsivity consistent with previous studies indicating high negative 

urgency in this population. In contrast, we expected no difference in behavioral impulsivity in 

the healthy control group from baseline to post-induction, reflecting resilience to the effects of 

negative mood on interference control. Similarly, we predicted the NSSI group would show 

worse interference control relative to the control group only after the negative mood induction. 

In line with literature reporting high trait negative emotionality in NSSI (Klonsky, 2007; St. 

Germain & Hooley, 2012; Victor & Klonsky, 2014), we hypothesized that participants with an 

NSSI history would show more negative mood and less positive mood before and after the 

negative mood induction, relative to the control group. Although we expected negative mood to 
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increase and positive mood to decrease in both groups as a consequence of the negative mood 

induction, we further predicted that NSSI participants would demonstrate a greater increase in 

negative mood and decrease in positive mood. 

 

2. Method 

2.1. Participants 

Participants were 67 adults (aged 18+): 33 in the NSSI group (25 females; 8 males) and 

34 healthy controls (22 females; 12 males) recruited from the community (mean age = 23.46 

years; SD = 6.84; See Table 1.1. for demographic information). Potential participants were 

screened using an online survey. To qualify for the study, participants in the control group were 

required to have: a) no history of Axis I mental disorders, b) no current psychoactive medication 

use, and c) no history of concussions. Three participants from the control group (1 female and 2 

males) reported a past suicide attempt and were thus excluded from the analyses. Those in the 

NSSI group reported intentional non-suicidal self-injury (e.g., cutting or burning themselves) at 

some point in their lifetime. Within this group, 17 (51.51%) participants reported NSSI in the 

past year, and eight (24.24%) also reported a past suicide attempt. A majority of participants in 

the NSSI group (n = 22 or 66.67%) reported a psychiatric diagnosis (see Table 1.2. for a 

complete list) and 15 participants (45.45%) were currently using psychoactive medication. All 

but three of these individuals were taking an antidepressant. No participants reported a history of 

concussions. 
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Table 1.1. Demographic & personality variables.                                                                               
                         HC (n = 31)             NSSI (n = 33)          χ2 or t, p, Cohen’s d  
Sex n (%)                  0.51, 0.48 

Female    21 (67.74)    25 (75.75) 

Male                  10 (32.26)      8 (24.24) 

Ethnicity n (%)                 1.20, 0.88 

White       21 (67.74)    23 (69.70) 

African-American                    3 (9.68)        3 (9.10) 

   Asian                     3 (9.68)      5 (15.15) 

   Latino/a                     2 (6.45)        1 (3.03) 

   Biracial/Other                    2 (6.45)        1 (3.03) 

Age, years 23.71 (7.19)            22.45 (4.36)        -0.85, 0.40 

WAIS Vocabulary 12.48 (3.00)                13.00 (2.89)          0.70, 0.49 

SNAP NTa 12.93 (7.87)            19.53 (7.28)               3.35, 0.001, 0.87 

SNAP Impulsivityb   5.55 (3.95)              6.88 (4.44)                          1.25, 0.22 

Note. HC = healthy control group; NSSI = self-injury group; SNAP NT = Schedule for 
Nonadaptive and Adaptive Personality Scale Negative Temperament scale; SNAP Impulsivity = 
Schedule for Nonadaptive and Adaptive Personality Scale Impulsivity trait scale. Values are 
given as mean (standard deviation) unless otherwise indicated. 

an = 29 healthy controls, n = 30 self-injuring participants.  
bn = 29 healthy controls, 33 self-injuring participants. 

Table 1.2. Self-reported psychiatric diagnoses. 

Diagnosis % (N) 
Major Depression 60.6 (20) 

Generalized Anxiety Disorder 27.27 (9) 

Eating disorders 18.18 (6) 

Bipolar Disorder 9.09 (3) 

Obsessive-Compulsive Disorder 6.06 (2) 

Panic Disorder 6.06 (2) 

Post-traumatic Stress Disorder 6.06 (2) 

Attention Deficit/Hyperactivity Disorder 3.03 (1) 

Autism 3.03 (1) 

Note. 45.45% (n = 15) of NSSI participants reported multiple diagnoses. 
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2.2. Materials and procedure 

Interested individuals were recruited over a three-month period through printed 

advertisements and online postings on the website Craigslist.com. Participants completed an 

online screening that collected demographic information and information about NSSI. 

Specifically, participants were asked: “Have you ever intentionally harmed yourself (e.g., cut or 

burn)?” Those who answered affirmatively received the follow-up question: “On how many days 

in the past year did you engage in intentional self-harm (e.g., cutting or burning)?” Eligible 

individuals were invited to our laboratory for a cognitive task battery, which included two 

administrations of the MSIT (as well as several other tasks not discussed in this report).  

Prior to the behavioral tasks, participants completed a personality inventory (the Schedule 

for Nonadaptive and Adaptive Personality-2, or SNAP; Calabrese, Rudick, Simms, & Clark, 

2012; Clark, Simms, Wu, & Casillas, 2008) and a measure of general cognitive ability. The 

SNAP includes an item that assesses the presence of past suicide attempts. As part of study 

procedures, participants received referral information for mental health and suicide prevention 

resources. Researchers were trained in an emergency protocol for participants endorsing current 

suicidality or imminent self-harm (not used in the current study). Immediately before each 

administration of the MSIT, participants also reported their mood using the Positive and 

Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988). In other words, 

participants completed measures in the following order: baseline PANAS, baseline MSIT, 

negative mood induction procedure, negative mood PANAS, negative mood MSIT. 
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2.2.1. Schedule for Nonadaptive and Adaptive Personality-2 (SNAP) 

The SNAP (Calabrese et al., 2012; Clark et al., 2008) is a 390-item true/false self-report 

questionnaire designed to measure traits associated with personality disorders. The SNAP 

assesses variation in 15 personality variables (‘trait and temperament scales’). Research indicates 

that the SNAP has good internal consistency and test-retest reliability (Calabrese et al., 2012). 

For the purposes of this study, we examined two scales: Negative Temperament (Cronbach’s α: 

0.94), which includes 28 items related to the experience of intense and frequent negative 

emotions; and trait Impulsivity (Cronbach’s α: 0.82), which is composed of 19 items that reflect 

the valuation of immediate reward over potential consequences, as well as reckless and risky 

behavior. We also examined an item from the Self-Harm scale to assess for past suicide attempts 

(“I have tried to commit suicide.”). 

 

2.2.2. Wechsler Adult Intelligence Scale-IV (WAIS) vocabulary subtest 

We used the vocabulary subtest of the WAIS (Wechsler, 2008) to measure general 

cognitive ability (Lezak, Howieson, & Loring, 2004). This subtest is the best indicator of general 

intelligence among the WAIS scales (Groth-Marnat, 2009). The WAIS has been widely 

demonstrated to be psychometrically sound (Lezak et al., 2004).  

 

2.2.3. Positive and Negative Affect Schedule (PANAS) 

The PANAS (Watson et al., 1988) is a widely used 20-item measure of affective state, 

with adequate psychometric properties. Participants rate the degree to which they feel each 

PANAS item “right now” on a scale from 1 to 5 (1 = very slightly or not at all, 2 = a little, 3 = 

moderately, 4 = quite a bit, 5 = extremely). The negative affect (NA) subscale asks participants 
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to rate their level of the following emotions: “distressed”, “upset”, “guilty”, “scared”, “hostile”, 

“irritable”, “ashamed”, “nervous”, “jittery”, and “afraid”. The 10 items on this subscale were 

internally consistent in this sample (Pre-induction: Cronbach’s α = 0.78, Post-induction 

Cronbach’s α = 0.76). The positive affect (PA) subscale includes the following 10 items: 

“interested”, “excited”, “strong”, “enthusiastic”, “proud”, “alert”, “inspired”, “determined”, 

“attentive”, and “active”. This subscale also demonstrated high internal consistency (Pre-

induction: Cronbach’s α = 0.89, Post-induction Cronbach’s α = 0.91). Participants rated their 

mood immediately prior to each MSIT administration.  

 

2.2.4. Multi-Source Interference Task (MSIT) 

 The MSIT (Bush et al., 2003) was developed as a functional neuroimaging paradigm to 

reliably activate the dorsal anterior cingulate cortex (dACC) in individual subjects. The dACC is 

a brain region (within the larger cingulo-frontal-pareital cognitive/attention network; Bush & 

Shin, 2006) involved in cognitive interference resolution. As mentioned previously, the MSIT 

combines multiple sources of cognitive interference to maximize activation in this network. 

 On each MSIT trial, participants are presented with a set of three numbers (“0”, “1”, “2”, 

or “3”), and asked to indicate via keypress (as quickly as possible) the “target” number that 

differs from the other two “distractor” numbers. On control trials, the two distractors are always 

“0”, and the target is always presented in a location that corresponds to its keypad position (e.g., 

“020”, “100”, “003”, etc.). On interference trials, the distractors are always nonzero, and the 

target’s location does not correspond to its keypad position (e.g., “232”, “331”, “211”, etc.). 

Each administration of the task included eight alternating blocks of control trials and interference 
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trials. The main dependent variable of interest (i.e., “interference control”) was calculated by 

subtracting reaction time (RT) on the control trials from interference trial RT.  

 

2.2.5. Negative mood induction 

 After the first MSIT administration, participants were asked to “write a short paragraph 

about a time in your life when you felt worthless, failed to meet the expectations of someone 

important to you, and/or a source of shame”. Participants were instructed to review and 

contemplate what they had written prior to initiating the second MSIT.  

 

2.3. Analytic plan 

We first conducted independent t-tests (and a χ2 test) on demographic variables, general 

cognitive ability (to confirm group equivalence), and personality (to explore group differences). 

We then used 2 X 2 repeated measures analyses of variance (ANOVA) to examine the effects of 

Group (NSSI vs. controls) and Time (Pre- vs. Post-Induction) on state mood and MSIT 

performance. Significant interactions were followed up with independent t-tests to compare the 

groups pre- and post-induction, as well as paired-samples t-tests to assess change in each group 

across time. Finally, we calculated correlation coefficients to understand relationships between 

self-report measures and interference control. We used SPSS/PASW 21.0 (SPSS, Chicago, IL) to 

conduct the analyses. There were five participants with missing SNAP data for negative 

temperament: one female and one male from the control group, plus one male and two females 

from the NSSI group. Within these individuals, one female and one male control were also 

missing impulsivity data. Additionally, there was one male in the NSSI group with missing post-

induction NA data. These participants were excluded from the appropriate analyses. 
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3. Results 

3.1. Group demographics, cognitive ability, and personality  

There were no group differences in age [control group M = 23.71, SD = 7.19; NSSI group 

M = 22.45, SD = 4.36; t(62) = -0.85, p = 0.40], gender [control group 67.74% female; NSSI 

group 75.76% female; χ2 (1, N = 64) = 0.51, p = 0.48], or cognitive ability [control group M = 

12.48, SD = 3.00; NSSI group M = 13.00, SD = 2.89; t(62) = 0.70, p = 0.49; see Table 1.1.]. On 

the SNAP, the NSSI group (M = 19.53, SD = 7.28) reported higher negative temperament than 

the control group [M = 12.93, SD = 7.87; t(57) = 3.35, p = 0.001, Cohen’s d = 0.87], but not 

more impulsivity [control group M = 5.69, SD = 4.03; NSSI group M = 6.85, SD  = 4.37; t(60) = 

1.08, p = 0.29]. 

 

3.2. Changes in state negative mood 

 At a trend level, on the PANAS the NSSI group reported higher levels of state negative 

mood overall, F(1, 61) = 3.48, p = 0.07, partial η2= 0.05. Although negative mood did not 

increase in the overall sample following the negative mood induction (i.e., there was no main 

effect of Time), a Group X Time interaction emerged [see Figure 1.1.; F(1, 61) = 5.48, p = 0.02, 

partial η2= 0.08]. Follow-up t-tests revealed that in the absence of baseline group differences 

[control group M = 13.06, SD = 3.34; NSSI group M = 14.41, SD  = 5.23; t(62) = 1.13, p = 

0.52], the NSSI group reported more negative mood after the mood induction [control group M = 

12.55, SD = 3.19; NSSI group M = 15.19, SD = 5.22; t(51.60) = 2.43, p = 0.02, Cohen’s d = 

0.61]. Additionally, the NSSI group showed a significant increase in negative mood from pre- to 

post-induction [t(31) = 1.83, one-tailed p = 0.04, Cohen’s d = 0.32]. Negative mood did not 

change significantly in the control group [t(30) = -1.48, p = 0.16].  
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Figure 1.1. Negative mood change. 

 

3.3. Changes in state positive mood 

 The NSSI group reported lower levels of state positive mood on the PANAS overall, F(1, 

61) = 5.98, p = 0.02, partial η2= 0.09. There was also a main effect of Time, such that both 

groups reported decreased positive mood after the negative mood induction, F(1, 61) = 45.33, p 

< 0.01, partial η2= 0.43. Finally, there was a Group X Time interaction, F(1, 61) = 4.41, p = 
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0.04, partial η2= 0.07. Follow-up t-tests showed that the NSSI group reported lower positive 

mood prior to the induction [control group M = 24.13, SD = 7.58; NSSI group M = 18.94, SD = 

6.27; t(62) = -2.99, p = 0.04, Cohen’s d = 0.75], but both groups reported equivalent positive 

mood post-induction [control group M = 19.84, SD = 8.11; NSSI group M = 16.72, SD = 5.69; 

t(53.64) = -1.76, p = 0.08]. 

 

3.4. MSIT performance 

The control and NSSI participants performed comparably on the MSIT. There were no 

group differences in MSIT accuracy on either control or interference trials, before or after the 

mood induction (see Table 1.3.). There was also no overall group difference in interference 

control, F(1, 62) = 2.52, p = 0.12. However, Time had a main effect on control trial reaction time 

[F(1, 62) = 27.25, p < 0.001, partial η2= 0.31] and on interference trial accuracy [F(1, 62) = 

5.79, p = 0.02, partial η2= 0.09]. There was also a main effect of Time on interference control, 

F(1, 62) = 4.62, p = 0.04, partial η2= 0.07 (see Figure 1.2). In other words, participants 

performed better and more rapidly on the MSIT at the second administration. This was true for 

all participants and there was no Group X Time interaction, F(1, 62) = 0.41, p = 0.52.3 

 
 
 
 
 
																																																								
3	Given this unexpected pattern of results, we conducted exploratory follow-up analyses 
comparing participants who reported NSSI in the past year (“recent self-injurers”), those with an 
NSSI history not in the past year (“former self-injurers”) and healthy controls. We also compared 
those participants who reported NSSI only, those who reported suicide attempts, and healthy 
controls. Finally, we compared participants who reported medication use, those who did not 
report medication use, and healthy controls. In all three sets of analyses, there were no main 
effects of Group and no Group X Time interactions on interference control.	
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Table 1.3. Multi-Source Interference Task performance.                                                                     
                             HC (n = 31)                                     NSSI (n = 33)                                    
  Pre-Induction  Post-Induction  Pre-Induction  Post-Induction                  
Con. RT*  518.69 (86.97)  476.67 (57.70)  506.32 (101.41) 486.88 (97.83) 

Con. Acc. 99.36 (1.13)  99.26 (1.50)  99.02 (1.73)      99.27 (1.06) 

Int. RT  886.93 (104.03) 831.80 (112.19) 848.88 (91.44)           805.18 (107.27)    

Int Acc.* 94.32 (5.21)  95.36 (5.69)         94.73 (6.75)                    97.13 (2.92)   
Note. Con. = control trial; Int. = interference trial; RT = reaction time (in milliseconds); Acc. = 
accuracy (%). Values are given as mean (standard deviation). *Main effect of Time, p < .05. 
 

Figure 1.2. Interference control change. 
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3.5. Correlates of interference control 

Table 1.4. shows correlations between MSIT performance and self-reported negative 

mood and personality variables. To account for differences in interference control and negative 

mood resulting from the negative mood induction, we included change scores, calculated by 

subtracting baseline from post-induction MSIT and negative mood assessments. Aside from 

expected relationships between pre- and post-induction scores, as well as between change scores 

and their component scores, there was a trend level association between negative mood change 

and post-induction interference control, r(63) = -0.23, p = 0.07. This analysis suggested that 

greater increases in negative mood were related to better MSIT performance following the mood 

induction. Trait negative temperament was associated with state negative mood before and after 

the mood induction [both r(59) = 0.41, p = 0.001]. Impulsivity was also related to baseline 

negative mood, r(62) = 0.25, p = 0.05. 

 

Table 1.4. Correlates of changes in mood & interference control.                                                                                
                     Δ Negative Mood             Δ Interference Control 
                                                           r                     p                                            r                       p  
Δ Negative Mood  

Δ Interference Control      -0.12                0.33     

Pre-Induction NA       -0.22      0.09          -0.24                  0.05  

Post-Induction NA               0.29                0.02      0.17                  0.20        

Pre-Induction Int. Con.      -0.12      0.36     -0.48      0.00 

Post-Induction Int. Con.      -0.23      0.07      0.31      0.01 

SNAP NT         0.02      0.86      0.07      0.63 

SNAP Impulsivity       -0.12      0.38          0.21            0.10 

Note. SNAP Impulsivity = Schedule for Nonadaptive and Adaptive Personality Scale Impulsivity 
Subscale; SNAP NT = Schedule for Nonadaptive and Adaptive Personality Scale Negative 
Temperament Scale. All p values are derived from two-tailed tests. 
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4. Discussion 

 We sought to extend earlier work suggesting a deficit in motor response inhibition to 

negative emotional stimuli in NSSI, by examining interference control before and after a 

negative mood induction. Although the mood induction significantly increased negative mood in 

the NSSI group (and significantly decreased positive mood across all participants), our 

hypothesis that increased negative mood would impair interference control was not supported. In 

fact, contrary to expectation, both the NSSI and control groups showed superior interference 

control after the induction. This improvement in performance may, at least in part, reflect a 

practice effect. The lack of behavioral impulsivity in NSSI is consistent with past research (Janis 

& Nock, 2009; Fikke et al., 2011; see Hamza et al., 2015, for a review). 

 There are several potential explanations for heterogeneity in this literature. As previously 

mentioned, interference control represents early stage inhibition, whereas motor response 

inhibition represents a later stage (Sebastian et al., 2013a). Although these processes are 

sequentially related, they rely on overlapping but distinct neural regions, all part of a larger 

inhibitory control network (Sebastian et al., 2013b). Interference control and action cancellation 

are both associated with activation in the right posterior inferior frontal cortex and the pre-

supplementary motor area; however, frontal-striatal regions are more strongly activated in action 

cancellation tasks (e.g., the SST). In contrast, interference control relies on pre-motor and 

parietal regions to a greater extent than motor response inhibition. It is possible that people who 

self-injure do not exhibit inhibitory control difficulties until its ultimate stage, i.e., cancelling a 

response that has already been initiated. Of the different stages of response inhibition, action 

cancellation is thought to require the highest level of inhibitory demand (Sebastian et al., 2013b). 

In contrast, cognitive interference resolution may be unaffected in NSSI. This possibility 
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encourages future research replicating action cancellation deficits, as well as examining action 

restraint, an intermediate stage of response inhibition (Schachar et al., 2007). 

 As interference control involves cognitive (vs. behavioral) inhibition, we used a negative 

mood induction in the present study, rather than emotionally valenced stimuli as in Allen and 

Hooley (2015). This difference may help to explain the discrepant findings between the two 

studies. This necessitates future work that directly examines the contribution of negative mood to 

motor response inhibition in NSSI. It is possible that the mood change induced by our mood 

induction, although significant in the NSSI group, may not have been of sufficient magnitude to 

elicit impulsive behavior in people who self-injure. Similarly, the negative mood induced in this 

experiment may differ qualitatively from the emotional experiences that occur naturalistically 

prior to self-injury. In addition, the induction did not increase negative mood in the healthy 

controls, which further suggests that a more robust mood manipulation is indicated. Future 

studies could examine aspects of inhibitory control in NSSI during emotional states that 

accompany the actual desire to self-injure. Although such a design may increase ecological 

validity, it would likely present significant methodological challenges (e.g., ethical 

considerations, feasibility, etc.).  

 The emotion regulation hypothesis, arguably the most widely accepted functional theory 

of NSSI, suggests that people who self-injure have difficulty inhibiting negative affect, which 

promotes impulsive behavior (such as NSSI) that ostensibly leads to rapid relief without 

consideration of long-term consequences (Klonsky, 2007; Nock, 2009). The findings from the 

present study seem at odds with this view: Increasing negative mood did not correspond to 

behavioral impulsivity in the NSSI participants, which suggests successful inhibition of negative 

emotional interference. Indeed, much of the evidence in support of the emotion regulation 
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hypothesis is derived from cross-sectional self-report data, and thus it may not reflect the full 

range of reasons for engaging in NSSI. For example, based on psychophysiological data, 

Franklin et al. (2010) propose an opponent-process model of NSSI, in which self-injurious 

behaviors are initially positively reinforced (through increased arousal), but eventually become 

negatively reinforcing (through decreased arousal). Additionally, data from ecological 

momentary assessments suggest that negative emotion may persist for some time after engaging 

in NSSI (Armey et al., 2011), and that reduced emotional stress from this behavior may be the 

result of increased positive rather than decreased negative mood (Muehlenkamp et al., 2009). 

Models that compete with the prevailing emotion regulation hypothesis must be fully considered 

and systematically evaluated in order to better understand this phenomenon, which may be 

heterogeneous among individuals and over time. 

 The discordance between self-reported and behavioral impulsivity we observed is the 

norm, rather than the exception in this literature (Hamza et al., 2015). In this study, baseline 

interference control was not related to self-reported impulsivity. At the very least, this suggests 

that the SNAP and MSIT tap separate components of the broad construct of “impulsivity”. An 

alternative, but not mutually exclusive possibility is that participants’ insight into their 

personality is limited, and this might be true to a greater degree given our sample (i.e., over-

selection of people who self-injure). Specifically, people likely judge how impulsive they are 

based on salient examples of previous behavior. NSSI is widely considered a quintessential 

example of “impulsiveness” (Nock, 2009), and thus, people who self-injure may overestimate 

this aspect of their personality. NSSI may, in fact, reflect other latent personality constructs (e.g., 

compulsive tendencies), that are less commonly studied and discussed. This possibility warrants 

exploration, given that impairments in action cancellation are among the most frequently 
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observed deficits in obsessive-compulsive and related disorders (van Velzen, Vriend, de Wit, & 

van den Heuvel, 2014). 

 Trait negative temperament was associated with better baseline interference control. 

Combined with the improvement in performance following the negative mood induction, as well 

as the relationship trend between increase in negative mood and interference control 

enhancement, this suggests that under certain conditions, negative emotional states may facilitate 

aspects of inhibitory control. Taken together, these data also indicate that improved performance 

was unlikely attributable solely to practice. Future work ought to test whether specific types of 

negative mood (e.g., anxious arousal vs. ruminative sadness) promote features of cognitive 

control under various circumstances.  

 The mixed characteristics of the samples studied in this literature may contribute to the 

heterogeneous findings. For example, adolescents generally exhibit more impulsive behavior 

than adults (Spear, 2010). The current study assessed adults from the community, similar to other 

studies (Glenn & Klonsky, 2010; Janis & Nock, 2009; McCloskey et al., 2012). Future research 

ought to include both adults and adolescents, preferably using longitudinal designs that examine 

facets of impulsivity prior to the onset of NSSI. Additionally, there may be important differences 

between community and psychiatric samples of individuals who self-injure. In this study, NSSI 

recency was unrelated to behavioral impulsivity, and past research suggests that NSSI severity is 

also not associated with more impulsivity (McCloskey et al., 2010). Thus, we do not expect that 

psychiatric patients who self-injure would be more likely to show impaired interference control 

as a result of more frequent or severe NSSI. However, samples drawn exclusively from 

psychiatric populations characterized by the highest levels of negative emotionality and 
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disinhibition (e.g., borderline personality disorder) may be more likely to exhibit behavioral 

impulsivity under the influence of negative mood. 

There were several limitations to this research. Perhaps most importantly, participants 

were not randomized to receive the negative mood induction; both the NSSI and control groups 

completed the MSIT at baseline mood and then again after the induction. This makes changes in 

interference control difficult to interpret, as the improvement we observed after the induction 

could be due to practice effects. Improved control trial reaction time and interference trial 

accuracy are consistent with this possibility. However, as mentioned above, the association 

between trait negative temperament and interference control provides some evidence to temper 

this possibility, as does the association between increased negative mood and improved 

interference control. The sample size was modest, but in line with previous work (Allen & 

Hooley, 2015) in which we observed group differences in inhibitory control. Thus, this study 

may have lacked statistical power to detect small differences in inhibitory control within the 

NSSI group or between the NSSI and healthy control groups. Additionally, approximately half of 

the participants in the NSSI group reported the use of psychoactive medication. Although this 

did not influence MSIT performance (see Footnote 5), this study was inadequately powered to 

conduct follow-up analyses examining the effects of individual medications on behavioral 

impulsivity. In contrast to previous research, participants with a history of self-injury did not 

report higher levels of impulsivity than healthy controls in this study. However, there is strongest 

support for elevated affective forms of impulsivity, such as negative urgency, compared to other 

forms of impulsivity in self-injury (Hamza et al., 2015; Rawlings, Shevlin, Corcoran, Morriss, & 

Taylor, 2015). Therefore, the SNAP might not have captured the aspects of impulsivity most 

relevant to NSSI. Finally, the NSSI group was identified using a single item, and was therefore 
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diverse in terms of recency, frequency, and severity of self-injury. Future research on inhibition 

should attempt to fully characterize NSSI Although somewhat expected given the relationship 

between NSSI and suicidality, eight participants in the NSSI group also reported a past suicide 

attempt. The lack of a structured interview to determine the nature and intent of participants’ 

self-injury is acknowledged as a limitation. 

 The results of this study are noteworthy and somewhat surprising. To better understand 

the discordance between self-report and laboratory measures, recent research has encouraged 

incorporating affective manipulations and stimuli into existing assessments of behavioral 

impulsivity (Hamza et al., 2015). Although the central hypothesis in this study was not 

supported, these findings contribute to our growing knowledge of the nature of NSSI. In 

particular, they add to accumulating evidence that NSSI does not reflect domain-general 

behavioral impulsivity. Rather, a specific deficit in cancelling initiated responses to negatively 

valenced emotional stimuli might be considered. Emotion regulation may indeed be involved in 

the motivation to self-injure. Nonetheless, these data indicate that there is not a straightforward 

relationship between increased negative mood and reduced interference control, a relatively 

“early” response inhibition process implicated in impulsive behavior. To accurately characterize 

the relationship between impaired emotion regulation and impulsivity in NSSI, we must replicate 

and extend findings in this literature using ecologically valid operationalizations of these 

constructs, large and diverse samples, and multiple methods of assessment. 
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Abstract 

Self-injury is often motivated by the desire to reduce the intensity of negative affect. This 

suggests that people who self-injure may have difficulty suppressing negative emotions. We 

sought to determine whether self-injuring individuals exhibit impaired inhibitory control over 

behavioral expressions of negative emotions, when responding to images containing aversive 

emotional content. Self-injuring participants and healthy controls completed a Stop Signal Task 

in which they were asked to judge the valence (positive or negative) of images. Three types of 

images depicted emotional content (neutral/positive/negative). A fourth type depicted self-

cutting. An unpredictable “stop signal” occurred on some trials, indicating that participants 

should inhibit their responses to images presented on those trials. Compared to controls, self-

injuring participants showed poorer inhibition to images depicting negative emotional content. 

Additionally, they showed enhanced inhibition to self-injury images. In fact, self-injuring 

participants showed comparable response inhibition to cutting images and positive images, 

whereas controls showed worse inhibition to cutting images compared to all other types of 

images. Consistent with the emotion regulation hypothesis of self-injury, people who self-injure 

showed impaired negative emotional response inhibition. Self-injuring individuals also 

demonstrated superior control over responses to stimuli related to self-injury, which may have 

important clinical implications. 
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1. Introduction 

Non-suicidal self-injury (NSSI) refers to deliberate self-harm without the intent to die. In 

a recent cross-national study, almost a quarter of adolescents reported having engaged in NSSI 

within the last year (Giletta et al., 2012). Although these acts themselves are “non-suicidal”, 

NSSI is strongly associated with suicidality. In one large randomized controlled trial, compared 

to baseline suicide attempts, NSSI was a better predictor of future suicide attempts (Asarnow et 

al., 2011). The prevalence and prognostic implications of NSSI have contributed to its inclusion 

in the latest edition of the Diagnostic and Statistical Manual of Mental Disorders (5th Ed., 

American Psychological Association, 2013) as a condition warranting further research. Together, 

self-injurious behaviors are among the leading causes of injury and death worldwide (Nock et al., 

2008). 

Although people report a variety of motivations for engaging in NSSI, one functional 

model of self-injurious behaviors that has received considerable empirical attention suggests that 

they serve to regulate affect by providing escape or distraction from certain types of negative 

emotions (Nock & Prinstein, 2004; Jacobson & Gould, 2007; Nock, 2009). Aversive affective 

states (e.g., anger, anxiety, and sadness) are frequently reported antecedents to NSSI (Nock et al., 

2009), and people who engage in self-injury often experience decreases in negative emotional 

and psychophysiological arousal post-NSSI (Haines et al., 1995; Welch et al., 2008; Franklin et 

al., 2010). The emotion regulation model thus suggests that an impaired ability to self-modulate 

or inhibit unpleasant emotions is a central feature of NSSI. That is, according to this model, 

people who self-injure may possess deficits in inhibitory control over negative affect.  In the 

current study we examined this possibility in a laboratory setting. 
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Relatively few studies to date have examined neuropsychological functioning in NSSI. 

Some researchers have found no differences between individuals who harm themselves and 

controls on various measures of executive functioning (Ohmann et al., 2008) or on measures of 

behavioral impulsivity (Janis & Nock, 2009). However, there is some evidence that currently 

self-injuring individuals make more impulsive decisions on the Iowa Gambling Task than 

formerly self-injuring individuals (Oldershaw et al., 2009). Despite its conceptual relevance to 

impulsivity, inhibition – one of the core executive functions (Miyake & Friedman, 2012) – has 

not been well studied in this population. 

Inhibitory control (or response inhibition) refers to the ability to halt the execution of an 

already initiated action (Nigg, 2000). People who report high levels of trait impulsivity exhibit 

poor inhibitory control, suggesting that problems controlling behavior might reflect difficulty in 

“stopping” processes rather than overactive approach tendencies (Logan, Schachar, & Tannock, 

1997). Deficient inhibitory control is characteristic of several psychiatric disorders that involve 

impulsive behavior, including attention deficit hyperactivity disorder (ADHD; Lijffijt, 

Kenemans, Verbaten, & van Engeland, 2005; but see also Alderson, Rapport, & Kofler, 2007) 

bulimia nervosa (Wu, Hartmann, Skunde, Herzog, & Friederich, 2013), and substance use 

disorders (Rubio et al., 2008; de Wit, 2009). Given the relatively high prevalence of self-injury 

in these clinical populations relative to community samples (Nock et al., 2006; Peebles, Wilson, 

& Lock, 2011; Hinshaw et al., 2012), it is possible that impaired inhibitory control is associated 

with a variety of direct and indirect self-injurious behaviors. 

Only two studies have examined inhibitory control specifically in people who self-injure 

(Glenn & Klonsky, 2010; Fikke et al., 2011), employing the Stop Signal Task (SST; Logan, 

Cowan, & Davis, 1984) to assess behavioral response inhibition. On each trial in this task, 
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participants are presented with either a right- or left-facing arrow, and must quickly press the 

button that corresponds to the direction of the stimulus. However, on some trials, an auditory 

tone (or “stop signal”) rapidly follows the arrow, indicating that the prepotent response must be 

withheld. Glenn and Klonsky (2010) found no differences in response inhibition between 

participants who self-injured and those who did not. Fikke and colleagues (2011) reported that 

adolescents engaging in “low-severity” NSSI were poorer at inhibiting initiated responses 

compared to those engaging in “high-severity” NSSI, but both groups performed comparably to 

healthy controls. Notably, no previous research has directly assessed inhibitory control over 

emotional responses among people who self-injure, an omission that may partially explain mixed 

findings in this literature. Self-injury is an action that often occurs in response to a negative 

emotion. Therefore, a domain of executive functioning that may be particularly relevant to NSSI 

is motor inhibition to stimuli that evoke unpleasant emotional reactions. Accordingly, we 

modified the SST to include various affective images in place of the standard arrow stimuli. 

We used a laboratory-based procedure to examine differences in inhibitory control 

between participants who self-injured and control participants who did not. We also sought to 

examine the role of several variables that we believed might contribute to an association between 

self-injury and inhibitory control. NSSI is often conceptualized as an impulsive behavior, and it 

has been suggested that certain people engage in NSSI because it requires little planning or 

additional materials (i.e., the Pragmatic Hypothesis, Nock, 2009). Consistent with this idea, 

people who engage in NSSI often self-report higher levels of impulsivity (Janis & Nock, 2009; 

Glenn & Klonsky, 2010; Di Pierro, Sarno, Perego, Gallucci, & Madeddu, 2012). Given the link 

between impulsivity and inhibitory control (Logan et al., 1997), it is plausible to suggest that 

higher levels of impulsivity may be related to poorer emotional inhibition in people who self-
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injure. Additionally, stimuli related to self-injury are commonly thought to trigger NSSI urges 

(Lewis, Heath, St Denis, & Noble, 2011). If NSSI is an impulsive behavior, and if NSSI stimuli 

trigger this behavioral impulse, we might expect that NSSI stimuli would also disrupt inhibitory 

control. Therefore in this study we also assessed the possibility that people who self-injure would 

show behavioral disinhibition when confronted with NSSI-related stimuli. 

Self-injurious behavior is a symptom of borderline personality disorder (BPD). However, 

NSSI is also common in individuals with anxiety and mood disorders (Nock et al., 2006). 

Evidence suggests that deficits in inhibitory control over negative emotional processing are 

characteristic of each of these disorders (e.g., Korfine & Hooley, 2000; Joorman & Gotlib, 2010; 

Hopkins, Lavigne, Gouze, LeBailly, & Bryant, 2013). Thus, we additionally sought to clarify the 

role of these factors in negative emotional response inhibition among self-injuring individuals. 

The main goal of this study was to empirically test predictions made by the emotion 

regulation model of self-injury, as well as to reconcile the divergent state of the literature 

regarding self-report and behavioral measures of impulsivity among people who self-injure. 

Specifically, we hypothesized that self-injuring participants would show poorer inhibitory 

control over their behavioral responses to negative affective stimuli. Additionally, we predicted 

that they would show poorer inhibitory control over their responses to NSSI stimuli. Finally, we 

examined associations between cognitive task performance and self-reported impulsivity, as well 

as symptoms of anxiety, depression, and BPD. 
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2. Method 

2.1. Overview of procedure 

 Participants were recruited from the greater Boston area over approximately three 

months. Printed advertisements distributed on local university campuses and online postings on 

the website Craigslist directed interested individuals to an online survey that collected 

demographic information and information about self-injury.  Eligible individuals were invited to 

a laboratory session. In the laboratory, participants completed several self-report measures and 

were administered an intelligence test. They then completed a battery of computerized cognitive 

tasks that included the SST. All participants were provided written informed consent to a 

protocol approved by the Harvard University Institutional Review Board.  

 

2.2. Participants 

Participants (N = 67) included 34 healthy controls (22 females; 12 males) and 33 people 

who reported self-injury (25 females; 8 males) aged 18 to 53 (mean age 23; See Table 1). 

Healthy controls reported no history of mental illness or head injury on the online survey, 

indicating specifically that they a) had never received a diagnosis of or treatment for any Axis I 

disorder or ADHD; b) did not use psychiatric medication; and c) had never experienced a 

concussion. One female and two males reported a past suicide attempt but no deliberate 

destruction of body tissue. These participants were excluded from all analyses. 

Self-injuring participants were identified via the following item: “Have you ever 

intentionally harmed yourself (e.g., cut or burn)?” Of the 33 participants who endorsed this item, 

17 (51.5%) reported engaging in self-injury within the past year. Eight participants (24.2%) also 

reported a past suicide attempt on the Schedule for Nonadaptive and Adaptive Personality (see 
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below) in addition to endorsing intentional self-injury on the item mentioned above. 22 self-

injuring participants (66.7%) indicated having at least one lifetime psychiatric diagnosis, and 

among these, 15 reported two or more disorders (45.5% of the self-injuring group). Depression 

was the most commonly self-reported diagnosis (19 participants; 57.6%), followed by 

generalized anxiety disorder (11 participants; 33.3%), eating disorders (six participants; 18.2%), 

and bipolar disorder (three participants; 9.1%). Two participants (6.1%) reported having 

obsessive-compulsive disorder and two participants reported panic disorder. Finally, one 

participant reported ADHD and another participant reported a disorder in the autism spectrum4 

(3.0% each). 15 participants (45.5%) reported use of psychiatric medication. 

 

 

 

 

 

 

 

 

 

 

 

 

																																																								
4 Given the theoretical significance of response inhibition to ADHD, as well as potential for 
social and emotional deficits associated with autism spectrum problems, we conducted all 
analyses with and without each of these participants’ data; no significant results were changed.	
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Table 2.1. Demographic & clinical characteristics.                                                                           
                         HC (n=31)             NSSI (n=33)            χ2 or t, p, Cohen’s d  
Sex n (%)                  0.51, 0.48 

   Female     21 (67.74)   25 (75.75) 

   Male               10 (32.26)     8 (24.24) 

Ethnicity n (%)                 1.20, 0.88 

   White    21 (67.74)   23 (69.70) 

   African-American                 3 (9.68)       3 (9.10) 

   Asian                  3 (9.68)     5 (15.15) 

   Latino/a                  2 (6.45)       1 (3.03) 

   Biracial/Other                 2 (6.45)       1 (3.03) 

Age, years           23.71 (7.19)           22.45 (4.36)        -0.85, 0.40 

WAIS Vocabulary          12.48 (3.00)               13.00 (2.89)          0.70, 0.49 

BAIa              7.67 (8.93)           12.64 (7.30)            2.43, 0.02, 0.61 

BDI-II              8.81 (7.42)          18.30 (10.51)      4.15, < 0.001, 1.04 

SNAP BPDb             8.55 (5.42)           13.94 (5.85)                3.78, 0.001, 0.91 

SNAP Impulsivityc            5.55 (3.95)             6.88 (4.44)                           1.25, 0.22 

Note. HC = healthy control group; NSSI = self-injury group; BAI = Beck Anxiety Index; BDI-II 
= Beck Depression Inventory-II; SNAP Impulsivity = Schedule for Nonadaptive and Adaptive 
Personality Scale Impulsivity Subscale; SNAP BPD = Schedule for Nonadaptive and Adaptive 
Personality Scale Borderline Personality Disorder Subscale. Values are given as mean (standard 
deviation) unless otherwise indicated.  

an = 30 healthy controls, n = 33 self-injuring participants; 
bn = 29 healthy controls, 31 self-injuring participants;  
cn = 29 healthy controls, 33 self-injuring participants. 

 

2.3. Measures 

2.3.1. Beck Anxiety Inventory (BAI) 

The BAI (Beck, Epstein, Brown, & Steer, 1988) is a widely used 21-item Likert-type (0-

3) self-report measure that assesses the presence and severity of anxiety symptoms in the past 

week. This questionnaire has high internal consistency (Cronbach’s alpha = .90 in the present 
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sample) and test-retest reliability, as well as good convergent and discriminant validity (Beck et 

al., 1988). 

 

2.3.2. Beck Depression Inventory-II (BDI-II) 

 The BDI-II (Beck, Steer, Brown, & Ranieri, 1996) is a 21-item Likert-type (0-3) self-

report measure of depressive symptoms experienced in the past week. Its psychometric 

properties are well established in psychiatric and community samples (Beck, Steer, & Brown, 

1996; Steer and Clark, 1997). In this study, Cronbach’s alpha for the BDI-II was .91. 

 

2.3.3. Schedule for Nonadaptive & Adaptive Personality-2 (SNAP) 

Impulsivity and borderline traits were assessed using the second edition of the SNAP 

(Calabrese et al., 2012; Clark, Simms, Wu, & Casillas, 2014), a 390-item true/false self-report 

questionnaire designed to measure traits associated with personality disorders. This inventory 

includes items corresponding to 15 personality traits (‘trait and temperament scales’) and 13 

personality disorders (‘diagnostic scales’) based on DSM-IV criteria. This instrument effectively 

differentiates Axis-II disorders from other forms of psychopathology and also discriminates 

among specific personality disorders based on the diagnostic scales and composites of the trait 

and temperament scales (Morey et al., 2003).  

The SNAP impulsivity scale is comprised of 19 items that indicate disinhibited, reckless, 

and impulsive behavior. The SNAP BPD scale consists of 28 items that assess various facets of 

BPD, such as aggression, impulsivity, emotional lability, and self-injury. The scales of the SNAP 

show incremental validity in predicting symptoms and personality dimensions associated with 

BPD (Clark, McEwen, Collard, & Hickok, 1993; Reynolds & Clark, 2001; (Stepp, Trull, Burr, 
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Wolfenstein, & Vieth, 2005). Overall, the SNAP has acceptable internal consistency and 

temporal stability (Calabrese et al., 2012).  Additionally, personality disorder composites based 

on SNAP trait and temperament scales demonstrate good convergent and discriminant validity 

(Melley, Oltmanns, & Turkheimer, 2002; Morey et al., 2003). In this sample, the internal 

reliabilities of the SNAP Impulsivity and BPD scales were .82 and .85, respectively. 

 

2.3.4. Wechsler Adult Intelligence Scale-IV (WAIS) Vocabulary subtest 

The Vocabulary subtest of the WAIS (Wechsler, 2008) was administered to assess 

cognitive ability. Of the WAIS subtests, it is the single best indicator of general intelligence 

(Groth-Marnat, 2009) and is commonly used for this purpose (Lezak et al., 2004). Substantial 

evidence supports the psychometric properties of the WAIS (Wechsler, 2008).  

 

2.3.5. Stop-Signal Task (SST) 

The SST is a paradigm used to probe individual differences in inhibitory control over 

behavioral responses (Verbruggen & Logan, 2008). In the standard version of this task, 

participants are instructed to discriminate between serially displayed left and right arrows “as 

quickly and accurately as possible” by pressing the key that corresponds to the direction of the 

arrow. However, unpredictable stop signals appear almost immediately following some stimuli, 

indicating to the participant that their response should be withheld. These stop signals occur with 

a variable delay after the presented arrow (i.e., the target), and when the delay is sufficiently 

short, participants will successfully terminate initiated responses. In contrast, inhibition is more 

likely to fail as the latency between the arrow presentation and the stop signal increases. 

Individuals differ in their inhibitory control over pre-potent responses, and thus, the stop signal 
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delay (SSD) is adjusted on each trial to reveal the amount of time necessary for successful motor 

inhibition in each participant, known as stop-signal reaction time (SSRT; Logan and Cowan, 

1984). Following conventionally accepted procedures, the SSD was adjusted following each stop 

trial to ensure that roughly half of stop signals resulted in commission errors (Osman, Kornblum, 

& Meyer, 1986, 1990). That is, successful response inhibition on one stop trial led to an increase 

in the SSD on the next stop trial, with each successive stop trial increasing in difficulty until 

inhibition failed (at which point the SSD was subsequently reduced). 

SSRT (the amount of time an individual needed to inhibit responses) was calculated by 

subtracting the median stop signal delay time from the mean go-signal reaction time (GSRT). 

Longer latencies indicate poorer inhibitory control. Although the total number of commission 

errors was fixed at approximately 50%, participants were presented with roughly equal numbers 

of stimuli from each of the categories described below, allowing us to use the proportion of 

commission errors relative to the total number of stop trials in each stimulus category as the 

primary dependent variables. These percentages represent participants’ success rates when 

prompted to inhibit responses to different kinds of stimuli. 

 Consistent with the aims of this study, we modified an auditory SST to assess inhibitory 

control over affective judgments. To this end, we used images from the International Affective 

Picture System (IAPS; Lang, Bradley, & Cuthbert, 2008), matched for content intensity, as 

stimuli in both target (“go”) and inhibition (“stop”) trials. The affective stimuli were comprised 

of three types of images: neutral, positive, and negative. There were 12 images of each type, 

resulting in 48 emotional images overall. We also developed a fourth (self-injury) stimulus 

category. This involved 12 images depicting various (before and after) stages of self-injury. Six 

photographs taken in our laboratory showed sharp objects (e.g., knife, razor, scissors, etc.) 
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pressed against a bare wrist.  We combined these with six additional photographs (taken from 

online websites) that depicted bloodied and lacerated arms indicative of recent self-cutting. 

Study participants were instructed to report the valence of each image (pleasant or unpleasant) as 

quickly and as accurately as possible using a keyboard marked with a smiling face and a 

frowning face. During stop trials, images were followed by an auditory tone indicating that the 

affective response should be inhibited. Crucially, we expected the rate of commission errors (i.e., 

the number of failed stop trials relative to the total number of stop trials for each image type) to 

vary across stimulus categories, indicating that responses to certain kinds of images are more 

difficult to inhibit than others. Other variables of interest included the GSRT, the SSRT (i.e., the 

difference between the GSRT and the SSD), and omission errors. 

 

2.4. Statistical procedures 

Independent t-tests were first conducted to compare groups on demographic variables and 

general task measures (GSRT, SSRT, and both types of errors). We then conducted a 2 X 3 

within-subjects analysis of variance (ANOVA) to examine the effects of group (self-injury vs. 

healthy controls) and image valence (neutral, positive, negative) on the proportion of 

commission errors committed, a measure of inhibitory control. A significant group by image 

valence interaction was followed up with independent samples t-tests to compare self-injuring 

participants to healthy controls in each stimulus category. An additional t-test compared self-

injuring participants to healthy controls in their inhibitory control over responses to images 

depicting self-injury. We also ran correlations between dependent variables on which group 

differences emerged and constructs derived from self-report: anxiety, depression, impulsivity, 

and BPD symptoms. All analyses were conducted using SPSS/PASW 21.0 (SPSS, Chicago, IL). 
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One male control participant had incomplete BAI data, and four participants had incomplete 

SNAP data: one female control on both the impulsivity and BPD scales, another female control 

on only the BPD scale, a male control on the impulsivity scale, and a female self-injuring 

participant on the BPD scale. These participants were excluded from all analyses involving 

scales on which they had incomplete data. 

 

3. Results 

 Demographic and self-reported clinical variables are presented in Table 2.1. There were 

no differences between groups in terms of age (t(62) = -0.85, p = 0.40), gender (χ2 (1, N = 64) = 

0.51, p = 0.48), or intelligence (t(62) = 0.70, p = 0.49), as measured by the WAIS Vocabulary 

subtest. Self-injuring participants reported more symptoms of anxiety (t(61) = 2.43, p = 0.02, 

Cohen’s d = 0.61), depression (t(62) = 4.15, p <.001, Cohen’s d =1.04), and BPD (t(59) = 3.62, 

p = 0.001, Cohen’s d = 0.92), but not higher levels of impulsivity (t(60) = 1.08, p = 0.29), 

compared to healthy controls. 

 

3.1. Overall task performance 

 The SST data are presented in Table 2.2. When all four stimulus categories were 

considered there were no group differences in overall task performance, as indicated by GSRT 

(t(62) = 0.08, p = 0.94), SSRT (t(58.46) = 0.89, p = 0.38), and errors of omission (t(62) = 0.00, p 

= 0.99) or commission (t(62) = 0.83, p = 0.41). That is, self-injuring participants and healthy 

controls were equivalent in their mean reaction time to target stimuli overall as well as in the 

amount of time required to inhibit their responses on stop trials. Additionally, participants in both 

groups made a comparable number of errors throughout the task as a whole. 
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Table 2.2. SST variables.                                                                                                                      
.                            HC (n=31)                                NSSI (n=33)                        t, p 
GSRT       785.73 (112.65)       787.63 (89.93)         0.08, 0.94 

SSRT        345.39 (55.96)       360.26 (76.84)         0.89, 0.38 

Omission Errors            2.48 (3.53)                2.48 (3.51)         0.00, 0.99 

Commission Errors          22.10 (2.24)          22.55 (2.08)                 0.83, 0.41 

Note. SST = Stop-Signal Task; GSRT = Go-signal reaction time; SSRT = Stop-signal reaction 
time. Values are given as mean (standard deviation). 
 

3.2. IAPS Images 

A 2 (group) X 3 (image valence) repeated-measures ANOVA (adjusted to correct for a 

violated sphericity assumption) revealed a main effect of group, such that self-injuring 

participants made more commission errors overall to the IAPS images (F(1, 62) = 5.17, p = 0.03, 

partial η2= 0.08). As expected, there was also a main effect of image valence, F(1.83, 113.73) = 

18.95, p < 0.001, partial η2= 0.23, indicating that inhibitory control varied according to whether 

the presented image depicted neutral, positive, or negative emotional content. In general, both 

groups showed poorer suppression of responses to positive and negative images compared to 

neutral images (see Figure 2.1.). Also as predicted, the ANOVA revealed an interaction between 

group and image valence, F(1.83, 113.73) = 4.12, p = 0.02, partial η2= 0.06, indicating that the 

pattern of successful inhibition across the three types of IAPS images differed between self-

injuring participants and healthy controls. Follow-up t-tests revealed that, compared to healthy 

controls (mean = 46.36%; SD = 16.43%), self-injuring participants committed a greater number 

of errors to images with negative affective content (mean = 57.25%, SD = 16.91%; t(62) = 2.61, 

p = 0.01, Cohen’s d = 0.73; see Figure 2.1.). There were no group differences between self-

injuring participants and controls in terms of their ability to inhibit responses to neutral (mean = 

30.69%, SD = 14.01% and mean = 36.64%, SD = 16.34%, respectively; t(62) = -1.57, p = 0.12) 
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or positive (mean = 50.27%, SD = 16.25% and mean = 43.66%, SD = 13.47%, respectively; 

t(62) = 1.77, p = 0.08) images. 

 

 
Figure 2.1. Percentage of commission errors on stop trials by IAPS image type. 
Note. **p < 0.01; IAPS = International Affective Picture System. Error bars represent +/- one 
standard error of the mean. 
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3.3. NSSI images 

An additional independent samples t-test was conducted to determine whether people 

who self-injure committed inhibition errors at a greater rate than healthy controls to images 

depicting NSSI. Contrary to prediction, self-injuring participants committed significantly fewer 

errors to NSSI images (mean = 48.43%, SD = 16.95%) compared to healthy controls (mean = 

59.65%, SD = 19.82%; t(62) = -2.44, p = 0.02, Cohen’s d = -0.59; see Figure 2.2.). 
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Figure 2.2. Percentage of commission errors on stop trials to NSSI images.		
Note. *p < 0.05. Error bars represent +/- one standard error of the mean. 
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symptoms, none of these variables were significantly associated with either commission errors to 

the negative emotional images or the NSSI images; however, there was a trend-level relationship 

between symptoms of BPD and impaired negative emotional response inhibition, r(61) = 0.23, p 

= 0.07 (see Table 2.3.). As mentioned earlier, self-injuring participants did not report higher 

levels of impulsivity. Nonetheless, given its theoretical relevance to inhibitory control, we 

evaluated the relationship between scores on the SNAP Impulsivity scale and task performance. 

Similar to the BPD scale, there was a non-significant trend association between self-reported 

impulsivity and poor negative emotional response inhibition, r(62) = 0.24, p = 0.06. 

In light of these findings, we conducted one additional analysis. To confirm that it was 

NSSI rather than BPD symptoms or impulsivity that was accounting for poorer negative 

emotional response inhibition, we entered all three variables simultaneously into a regression 

model. Of the three variables, using forward selection, NSSI was the only one to enter the model 

and account for significant variance, F(3, 59) = 3.59, p = 0.02, R2 = 0.16.    

 

Table 2.3. Clinical correlates of inhibitory control.                                                                          
Clinical Measure            Neg. Image Commission Errors             NSSI Image Commission Errors 

                                                           r                     p                                             r                     p              

BAI                0.18                0.17      0.13                   0.30  

BDI-II                0.17                0.17     -0.16                   0.20       

SNAP BPD                0.23      0.07          -0.17                  0.19  

SNAP Impulsivity               0.24                0.06      0.06                   0.66        

Self-injuring days in the past yeara               -0.29             0.11 

Note. BAI = Beck Anxiety Index; BDI-II = Beck Depression Inventory-II; SNAP Impulsivity = 
Schedule for Nonadaptive and Adaptive Personality Scale Impulsivity Subscale; SNAP BPD = 
Schedule for Nonadaptive and Adaptive Personality Scale Borderline Personality Disorder 
Subscale. All p values are derived from two-tailed tests.  

aAnalysis conducted in self-injuring (n = 33) participants only. 
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3.5. Self-injury and task performance 

 Given our unexpected finding that self-injurers exhibited superior control over responses 

to NSSI images, we explored the possibility that this might be related to their greater familiarity 

with stimuli relevant to self-injury. Consistent with this, within the self-injuring group there was 

a negative association between self-injury frequency in the past year and fewer commission 

errors to NSSI images (r(33) = -0.29, p = 0.11). Although the correlation was not significant, the 

effect size is suggestive of the possibility that self-injurers may find NSSI images less aversive, 

and therefore less disruptive of inhibitory control, due to habituation, or perhaps the history of 

positive reinforcement associated with self-injury. This may account for the observed group 

difference (controls obviously have no frequency of self-injury) in the commission error rate. 

 

4. Discussion 

 The emotion regulation model of NSSI implicates a deficit in the ability among people 

who self-injure to control their mood, and in particular, to inhibit unpleasant emotional reactions. 

Consistent with this idea, people who self-injure showed poorer inhibitory control than healthy 

individuals over rapid behavioral responses to emotional images, specifically to those depicting 

negative emotional content. It is possible that people who experience greater difficulty 

suppressing unwanted emotions rely on behaviors that provide immediate and powerful 

reinforcement (such as cutting or substance abuse) to avoid or reduce the intensity of these 

emotions. Unsurprisingly, all participants demonstrated more difficulty inhibiting affective 

judgments to images containing valenced (as opposed to neutral) emotional content, but this 

difference was more marked among the participants who self-injured. In line with other studies 
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of behavioral impulsivity in people who self-injure (e.g., Janis & Nock, 2008; Fikke et al., 2011), 

there was no broad deficit in inhibitory control as indicated by SSRT or total commission errors. 

 Contrary to our secondary hypothesis, self-injuring participants found behavioral 

responses to NSSI images easier to inhibit than did healthy individuals. In fact, the control group 

committed a greater proportion of commission errors to these types of images than to any of the 

other stimuli. Conversely, self-injuring participants showed better inhibitory control over 

responses to NSSI images than to negative emotional images, and their error rate to these stimuli 

was comparable to their error rates for positive emotional images. Put simply, self-injuring 

participants responded similarly when presented with positive emotional images or images of 

cutting. This raises the possibility that they may not view NSSI images as aversive. Perhaps 

through conditioning, people who engage in self-injury may learn to associate stimuli related to 

self-injury with relief, and possibly even with reward (cf. Franklin, Lee, Puzia, & Prinstein, 

2014). An alternative, but not mutually exclusive explanation is that by engaging in NSSI, 

individuals who self-injure habituate to the sight of blood and cutting. However, if this were 

indeed the case, we might expect the error rate when viewing NSSI images to be more similar to 

the error rate for neutral images. The negative association between frequency of recent self-

injury and the commission error rate to NSSI images supports either of these possibilities. 

 This study has a number of limitations. One of the fundamental assumptions of this 

research is that NSSI is primarily motivated by the desire to relieve aversive emotions. Whereas 

there is a substantial literature to support this view, other motivations such as self-criticism are 

also important (see Hooley, Ho, Slater, & Lockshin, 2010; Hooley & St. Germain, 2014). 

Moreover, nuanced methods such as ecological momentary assessment (EMA) suggest that 

although negative affective states often do precede NSSI, they may not do so immediately, and 
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depending on the type of negative affect (e.g., guilt or shame), they may persist for some time 

following an episode (Armey et al., 2011). Additionally, other EMA data indicate that decreased 

emotional distress following NSSI may result from increased positive affect, rather than 

decreased negative affect (Muehlenkamp et al., 2009). 

Although we conclude that self-injuring participants and controls perform similarly on 

the task overall, its design prevents us from examining stop-signal reaction time (SSRT, the most 

commonly used metric of inhibitory control) in the IAPS images separately from the NSSI 

images. If, as we would expect, the SSRT follows the same pattern as the commission errors, the 

NSSI group might show general impairment on the task if they were presented only with IAPS 

emotional images.  

It is also the case that many of our self-injuring participants reported other psychological 

difficulties and diagnoses. Our sample size was not sufficient to assess the individual 

contributions of each of these to overall performance on the SST. However, correlational 

analyses revealed that SST performance was not accounted for by symptoms of anxiety, 

depression, or BPD. There was also no evidence that high rates of ADHD in our sample could 

explain our findings.  Moreover, although there were trend-level associations between 

impulsivity/BPD symptoms and negative emotional response inhibition, regression analysis 

revealed that this was due to their overlap with NSSI rather than because they made independent 

contributions and explained unique variance. Of course, other (unmeasured) clinical variables 

could also be playing a role. Future studies should examine a broader range of clinical constructs 

to further explore this possibility.  

The self-injury group was identified on the basis of a single-item measure, and was 

therefore heterogeneous in terms of recency, frequency, and severity of self-injury. Relatedly, 
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eight of the individuals in this group reported a past suicide attempt, so some or all of their 

reported self-injury may not qualify strictly as non-suicidal self-injury. However, the two 

primary findings (deficient negative emotional inhibition and superior inhibition over responses 

to NSSI images among people who self-injure) remained significant, with roughly comparable 

effect sizes, even after excluding these individuals.  

Although self-injuring individuals show similar behavioral inhibition to positive and 

NSSI images, in no case did any participant classify an NSSI image as positive. Future studies 

should further explore how people who engage in NSSI evaluate stimuli related to self-injury, 

using both explicit and implicit measures. The relatively small sample size in this study 

encourages replication in larger and more diverse populations. Finally, all the NSSI images used 

in this study depicted self-cutting, so it is possible that these results are less valid for individuals 

who engage in other forms of NSSI. However, the online survey specifically mentioned cutting 

as an example of deliberate self-injury, and self-cutting is the most popular form of NSSI 

(Sornberger, Heath, Toste, & McLouth, 2012). 

 These limitations notwithstanding, our results have important clinical implications. 

Impaired control over negative emotional reactions may be a trans-diagnostic vulnerability factor 

for risky behaviors that offer immediate, high reward. This is consistent with previous research 

that suggests that a high level of negative emotionality may promote reward seeking. For 

example, among people inclined to pursue a certain kind of reward (i.e., those sensitive to drug 

reinforcement), negative emotionality is associated with high-risk, high-reward behavior (i.e., 

binge drinking; Allen & Gabbay, 2013). This study extends that work by showing that self-injury 

– another risky yet reinforcing activity – is associated with deficient inhibition over negative 
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emotional impulses. Future research should investigate whether a common neurocognitive factor 

underlies various risk behaviors that are used to regulate emotions. 

Given self-injuring individuals’ comparable inhibition error rates to images containing 

positive emotional content and those depicting NSSI, this study also adds to accumulating 

evidence that stimuli related to self-injury may not elicit negative emotional arousal in people 

who engage in NSSI (Franklin et al., 2014). If this effect can be replicated, this is of great 

clinical concern. Healthy individuals show a natural aversion to NSSI stimuli – an aversion that 

is apparently lost in people who deliberately harm themselves. If people who self-injure associate 

self-injury with reward, in addition to the emphasis on negative reinforcement in the emotion 

regulation model, researchers should elucidate how positive reinforcement processes contribute 

to the etiology and maintenance of NSSI. For clinicians, re-instating this natural aversion may 

represent a mechanism of change in the treatment of self-injury. 

 Consistent with the emotion regulation hypothesis, people who self-injure show deficits 

in inhibitory control over behavioral responses to unpleasant emotional stimuli. This study also 

finds evidence that contrasts with the notion that self-injuring individuals are generally 

impulsive, and in particular, that NSSI-related stimuli elicit behavioral disinhibition. This 

research contributes to a growing body of literature suggesting that self-injury may be associated 

with rather circumscribed cognitive deficits. These findings encourage future work that explores 

whether impaired inhibitory control over negative emotional reactions predicts the onset or 

course of self-injury, as well as whether long-term remission is associated with a normalized 

ability to inhibit automatic responses to NSSI-related stimuli. 
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Study 3. Negative Emotional Response Inhibition in Nonsuicidal Self-Injury (Allen & 

Hooley, under review)5 

 

 

 

 

 

 

 

 

 

 

																																																								
5 Manuscript is currently undergoing peer review for publication in the Journal of Abnormal 
Psychology.	
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Abstract 

Negative urgency, the self-reported tendency to act impulsively when experiencing aversive 

emotions, increases risk for nonsuicidal self-injury (NSSI). Previously we reported that NSSI is 

associated with impaired negative emotional response inhibition (NERI), the ability to cancel 

negative emotional impulses once they have been initiated. That is, relative to healthy controls, 

participants with a history of NSSI demonstrated difficulty inhibiting behavioral responses to 

negative images in an Emotional Stop-Signal Task (ESST), but not to those depicting positive or 

neutral content. This task measures impulsivity in the form of late emotional response inhibition 

(i.e., action cancellation), the final stage of inhibitory control. In this study, we a) sought to 

replicate this finding, b) explored whether this deficit extends to an earlier stage of response 

inhibition, action restraint, and c) determined whether impairment in these cognitive processes 

mediates the relationship between negative urgency and NSSI. 105 participants (45 self-injurers, 

43 healthy controls, and 17 with “mixed psychopathology”) completed clinical questionnaires, 

an impulsivity inventory, and two emotional response inhibition tasks. The NSSI group showed 

worse NERI than the control group in the action cancellation stage (i.e., late NERI on the ESST), 

but not in the earlier stage of action restraint. Additionally, we found that late NERI partially 

mediated the association between negative urgency and NSSI. These results suggest that 

behavioral impulsivity in NSSI may specifically involve impaired control over negative 

emotional impulses during late response inhibition, and that this cognitive deficit might reflect 

one pathway to elevated negative urgency among self-injurers. 
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1. Introduction 

Nonsuicidal self-injury (NSSI), the direct and deliberate destruction of body tissue 

without suicidal intent, is a common behavior with potentially serious consequences. In 

community samples, lifetime prevalence rates include 17.2% of adolescents, 13.4% of young 

adults, and 5.5% of adults (Swannell et al., 2014). Although these acts themselves are, by 

definition, “non-suicidal”, NSSI is strongly associated with suicidality cross-sectionally (Nock et 

al., 2006; Whitlock et al., 2006) and prospectively; in fact, NSSI is equivalent to suicide attempt 

history in predicting future suicidal behavior (Ribeiro et al., 2016). 

Trait impulsivity is one risk factor for NSSI (Fox et al., 2015). Although this longitudinal 

association is modest, substantial cross-sectional evidence indicates greater self-reported 

impulsive personality traits among self-injurers (Hamza et al., 2015), particularly negative 

urgency: rash action in the context of negative emotions (Whiteside & Lynam, 2001). Despite 

the established link between NSSI and self-reported impulsivity, few studies have observed 

impulsive behavior in this population. 

DeYoung (2010) defines impulsivity as “the tendency to act on immediate urges, either 

before consideration of possible negative consequences or despite consideration of likely 

negative consequences” (p. 487). However, impulsivity is multidimensional, encompassing 

several subcomponents that may have distinct contributions to problematic behavior (Whiteside 

& Lynam, 2001). MacKillop and colleagues (2016) recently proposed an empirically derived 

framework for the latent structure of “impulsivity”, suggesting it comprises three categories: 

impulsive personality traits (poor self-reported behavioral regulation), impulsive action (poor 

inhibitory control), and impulsive choice (delay discounting). This study focuses on the former 
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two categories, seeking to reconcile the discrepancy between elevated negative urgency (i.e., 

impulsive personality) and mixed findings for impulsive action in NSSI. 

Impulsive action results from impairments in inhibitory control: a set of overlapping 

cognitive processes responsible for suppressing undesirable or inappropriate information and 

behavioral responses (Bari & Robbins, 2013). Inhibitory control includes three stages (Sebastian 

et al., 2013a): 1) Interference inhibition, 2) Action restraint (early response inhibition), and 3) 

Action cancellation (late response inhibition). Interference inhibition refers to the ability to 

suppress distracting or competing stimulus characteristics to carry out a primary response (Nigg, 

2000). Response inhibition involves withholding a prepotent response to infrequently presented 

stimuli (action restraint) or terminating an already-initiated response (action cancellation), which 

demands the most cognitive resources (Sebastian et al., 2013b). Failure in any of these processes 

may lead to impulsive behavior, and previous studies have examined functioning at each stage of 

inhibitory control in self-injurers. 

Self-injurers demonstrated comparable interference inhibition to healthy controls in two 

studies (Allen & Hooley, 2017; Dahlgren et al., under review). Investigations of action restraint 

in NSSI also found no differences between self-injurers and matched healthy controls (Janis & 

Nock, 2009) or between self-injurers and clinical controls (McCloskey et al., 2012). Similarly, 

Auerbach et al. (2014) did not observe an association between action restraint and past-month 

NSSI among adolescents in a residential treatment program. Finally, four studies suggest 

equivalent overall action cancellation abilities in self-injurers and healthy controls (Allen & 

Hooley, 2015; Fikke et al., 2011; Glenn & Klonsky, 2010; Lengel et al., 2016).  

What accounts for the inconsistency between self-reported and behavioral impulsivity in 

NSSI? A large literature confirms that the relationship between self-report and performance-
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based measures of impulsivity is weak, perhaps because they tap distinct aspects of impulsivity 

(Aichert et al., 2012; MacKillop et al., 2016; Sharma et al., 2014; Stahl et al., 2014). Indeed, 

Hamza et al. (2015) suggest that if negative urgency is the most relevant form of impulsivity to 

NSSI, studies that assess behavioral impulsivity ought to incorporate affect manipulations. In 

other words, because self-injurers report trait impulsivity in the context of negative emotions, 

negative mood may be requisite to observe impulsive behavior in NSSI. 

Three recent studies have attempted to address this possibility. Allen and Hooley (2017) 

observed no difference between self-injurers and healthy controls in interference inhibition at 

baseline mood. Following a negative mood induction, the NSSI group reported increased 

negative mood but did not show worse interference inhibition than the control group. There was 

no relationship between increased negative mood and worse interference inhibition, indicating 

that NSSI is not characterized by impairments in the first stage of inhibitory control, even with 

combined interference from cognitive and emotional sources. 

Lengel et al. (2016) similarly assessed impulsive action in NSSI before and after a negative 

mood induction, measuring action cancellation rather than interference inhibition. In line with 

other work, this study found no baseline differences in action cancellation between self-injurers 

and controls. Additionally, consistent with Allen and Hooley (2017), increasing negative mood 

did not impair this stage of inhibitory control among self-injurers. Together, these findings 

suggest that negative mood does not increase impulsive action in self-injurers, indicating that 

NSSI is not characterized by impaired negative emotional interference inhibition. 

If negative mood does not impair inhibitory control in NSSI, elevated negative urgency 

may instead reflect failure to inhibit impulses directly motivated by negative emotion. The above 

studies indicates that self-injurers do not have difficulty redirecting attention from distracting 
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negative emotional interference, e.g., suppressing negative affect to focus on a task. NSSI may 

rather involve problems suppressing urges that naturally ensue from negative emotions, e.g., 

yelling when angry. In Allen and Hooley (2015), we assessed this possibility using an emotional 

action cancellation task. Although self-injurers and healthy controls showed equivalent overall 

action cancellation, the NSSI group showed worse late response inhibition specifically to 

negative affective stimuli. To our knowledge, this study provided the first evidence of behavioral 

impulsivity in NSSI. 

The primary aim of the present study was to determine whether inhibitory control over 

negative emotional impulses, or negative emotional response inhibition (NERI), is a cognitive 

process underlying negative urgency in NSSI. To achieve this aim, we sought to: a) replicate our 

previous finding that NSSI involves impaired late response inhibition (action cancellation) to 

negative emotional stimuli; b) explore whether this deficit is also present in early response 

inhibition (action restraint) to negative emotional stimuli; and c) examine whether NERI at either 

stage statistically mediates the association between negative urgency and NSSI. Failed early 

NERI might manifest as the inability to suppress self-injury urges once they arise. Poor late 

NERI might reflect difficulty stopping NSSI urges after the process has begun; for example, 

once an individual has started to search for tools used to self-injure or perhaps as soon as they 

decide to engage in the act. 

As in Allen and Hooley (2015), late emotional response inhibition was evaluated using 

the Emotional Stop-Signal Task (ESST). In this task, participants are instructed to judge the 

valence (positive or negative) of images depicting neutral, positive, and negative content from 

the International Affective Picture System (IAPS; Lang et al., 2008). During infrequent “stop” 

trials, images are followed by an auditory “stop signal” indicating that the initiated emotional 
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response be cancelled. Based on previous findings, we hypothesized that participants with a 

history of NSSI would commit more errors during stop trials requiring action cancellation to 

negative affective images, but not to positive or neutral images. We also predicted that the NSSI 

group would fail to inhibit a greater proportion of negative emotional responses, regardless of 

image valence, compared to the control group. That is, accounting for the tendency to respond 

negatively to images in the absence of stop signals, we expected NSSI to be associated with 

impaired late NERI: difficulty cancelling initiated negative responses during stop trials. 

To assess early emotional response inhibition, we used the Emotional Go/No-go Task 

(EGNG; Hare et al., 2008; Tottenham et al., 2011), which requires participants to inhibit 

responses to faces comprising five categories of emotional expression (neutral, happy, sad, 

angry, and fearful). Unlike the ESST, the EGNG does not involve stop signals; thus, participants 

must restrain or withhold prepotent responses to infrequently presented “no-go” stimuli prior to 

their initiation. Previous research has found associations between commission errors to negative 

emotional stimuli on this task and early life adversity and poor self-reported inhibitory control, 

interpreted as inhibition deficits in negative emotional contexts (Tottenham et al., 2010; 2011). 

Based on this work, we hypothesized that self-injurers would make more commission errors to 

negative emotional no-go faces on the EGNG (early NERI), relative to the healthy control group. 

Finally, we predicted associations between negative urgency and NSSI, as well as 

between negative urgency and impaired NERI on both tasks. We hypothesized that early and late 

NERI would each explain unique variance accounting for the relationship between negative 

urgency and NSSI. Mediation would indicate that poor NERI represents a set of cognitive 

deficits that contribute to negative urgency in self-injurers. Given our conceptualization of NERI 

as a cognitive process underlying negative urgency, we also predicted associations between poor 
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response inhibition of negative emotional impulses and symptoms of psychopathology that 

involve heightened negative urgency (e.g., borderline personality disorder, alcohol misuse, 

eating problems, and cyclothymia). 

	

2. Method 

2.1. Participants 

Participants were recruited online from the Harvard University study pool and through 

campus advertisements. Interested individuals completed an online screening that collected 

demographic and psychiatric history information. Eligibility criteria included English 

proficiency, no concussion history, and no impairments in motor ability, hearing, or vision. 105 

eligible participants provided informed consent before completing a 90-minute session that 

included self-report measures, a clinical interview, and two cognitive tasks, in a counterbalanced 

order. 

We invited two groups of participants to complete this session: those reporting a history 

of NSSI (n = 49; 36 females and 13 males) and those reporting no history of NSSI, suicidality, 

psychological problems, or psychiatric treatment (n = 56; 46 females and 10 males). Of those 

reporting NSSI on the screening, one female and three males did not endorse an NSSI history 

during the interview; these four participants engaged in indirect forms of self-injury, e.g., 

substance misuse or disordered eating. Of those reporting no psychiatric history, 12 females and 

one male scored above clinical thresholds on symptom measures (see below and Table 3.1.). 

Together, these participants were combined into a “mixed psychopathology” (MP) group (n = 

17; 13 females and 4 males), allowing us to compare individuals with a confirmed history of 

NSSI (n = 45; 35 females and 10 males) with a healthy control group reporting no 
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psychopathology (n = 43; 34 females and 9 males). 18 NSSI group participants (40%) and 1 MP 

group participant (5.88%) reported receiving psychological or psychiatric treatment in the past 

month. Additionally, 13 NSSI group participants (28.89%) reported current psychiatric 

medication use. 

 

Table 3.1. Clinical characteristics. 
 NSSI (n = 45) MP (n = 17) 
Alcohol or Substance Use Disorder 2 (4.44)  

  Alcohol Use Disorder (MAST) 7 (15.56) 4 (23.53) 

Anxiety Disorders (BAI) 5 (11.11) 3 (17.64) 

 Generalized Anxiety Disorder 8 (17.78)  

 Panic Disorder  1 (2.22)  

 Social Phobia  6 (13.33)  

Bipolar Disorder 3 (6.67)  

 Cyclothymia (TEMPS-A) 16 (35.56) 5 (29.41) 

Depression (BDI-II/Self-reported)  25 (55.56) 1 (5.88) 

Developmental Disorders 5 (11.11)  

Eating disorders (EDE-Q) 18 (40.00) 9 (52.94) 

Obsessive-Compulsive Disorder 2 (4.44)  

Personality Disorders   2 (4.44)  

 Borderline Personality Disorder (MSI-BPD)  9 (20.00) 4 (23.53) 

Post-traumatic Stress Disorder 4 (8.89)  

Psychotic Disorder 1  (2.22)  

Note. MP = mixed psychopathology. Values are given as n (%). Diagnoses are self-reported 
unless otherwise indicated. The MP group did not self-report diagnoses; individuals in that 
group exceeded clinical cutoffs on the instruments discussed below. 
 

2.2. Measures 

Self-Injurious Thoughts and Behaviors Interview (SITBI). The SITBI (Nock, Holmberg, Photos, 

& Michel, 2007) is a clinician-administered structured interview that assesses current and past 
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NSSI, as well as history of suicidal ideation, plans, and behaviors. It has strong inter-rater 

reliability (average κ = 0.99, r = 1.0), 6-month test-retest reliability (average κ = 0.70, ICC = 

0.44), and construct validity via correspondence with other measures of NSSI (Nock et al., 

2007).  

 

Clinical measures. We assessed recent symptoms of anxiety and depression using the Beck 

Anxiety Inventory (BAI; Beck & Steer, 1993) and the Beck Depression Inventory-II (BDI-II; 

Beck et al., 1996), respectively. These self-report instruments each contain 21 Likert-type items 

rated on a severity scale of 0-3. Both have established psychometric properties, including one-

week test-retest reliability (BAI: r = 0.75, Beck et al., 1988; BDI-II: r = 0.93, Beck et al., 1996), 

internal consistency (BAI: α = 0.92 and BDI-II: α = 0.94 in this study), as well as concurrent, 

discriminant, and criterion validity (BAI: Beck & Steer, 1993; BDI: Arnau, Meagher, Norris, & 

Bramson, 2001; Beck et al., 1996). For MP group inclusion, we used cutoff scores of 26 for the 

BAI and 29 for the BDI-II, which indicate “severe” levels of anxiety (Beck & Steer, 1993) and 

depressive symptoms (Beck et al., 1996). 

The Eating Disorder Examination-Questionnaire (EDE-Q; Fairburn & Beglin, 1994) is a 

22-item self-report measure rated on 7-point symptom frequency and severity scales. It has high 

internal consistency (α = 0.96 in this sample), as well as concurrent and criterion validity in 

community samples of adults (Mond, Hay, Rodgers, Owen, & Beumont, 2004). We used a cutoff 

score of 2.3 on the global EDE-Q scale for MP group inclusion, which yields the best 

compromise between sensitivity and specificity in identifying individuals meeting DSM-IV 

(American Psychiatric Association, 1994) criteria for eating disorders (Mond et al., 2004) 
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The McLean Screening Instrument for Borderline Personality Disorder (MSI-BPD; 

Zanarini et al., 2003) is a 10-item yes/no self-report checklist designed to screen for the presence 

of BPD. We used the recommended cutoff score (7 affirmative items), which is both highly 

sensitive and specific (compared to a validated structured interview, both were above 0.90 in 

young adults). This measure’s criterion validity is established in community samples (Patel, 

Sharpy, & Fonagy, 2011). Zanarini et al. (2003) also report adequate one-week test-retest 

reliability (r = 0.72) and internal consistency (α = 0.82 in this sample).  

We used the Michigan Alcoholism Screening Test (MAST; Selzer, 1971), a 24-item 

yes/no self-report checklist, to assess current and past problems with alcohol use. According to 

Selzer (1971), a score of 5 or above on the MAST corresponds to “alcoholism”, which we used 

as the clinical cutoff score. The MAST has established test-retest reliability (4.8-month interval r 

= 0.84) and validity (Storgaard, Nielsen, & Gluud, 1994). Internal consistency was α = 0.80 in 

this sample. 

Participants also completed the 17-item cyclothymic scale of the yes/no self-report 

TEMPS-A questionnaire (Akiskal, Akiskal, Haykal, Manning, & Connor, 2005a). This scale has 

been validated in healthy and clinical samples (Akiskal et al., 2005b), with adequate test-retest 

reliability (6-12 month interval: r = 0.68; Akiskal et al., 2005a). It also had good internal 

consistency in this sample (α = 0.87). We used a cutoff score of 11 for the MP group, as 

suggested by Akiskal and Akiskal (2005). 

 

UPPS-P Impulsivity Scale. The UPPS-P (Lynam, Smith, Whiteside, & Cyders, 2006) is a 59-

item self-report inventory that measures five facets of impulsivity: 1) negative urgency, the 

tendency to act rashly while in negative emotional states; 2) lack of premeditation, the tendency 
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to act without forethought; 3) lack of perseverance, the tendency to leave tasks unfinished; 4) 

sensation seeking, the tendency to seek sensory pleasure and excitement; and 5) positive 

urgency, the tendency to act rashly while in positive emotional states. Each item is rated on a 4-

point Likert scale. The subscales have good convergent and discriminant validity (Cyders et al., 

2007; Smith et al., 2007), in addition to internal consistency in this sample (negative urgency α = 

0.92; lack of premeditation α = 0.81; lack of perseverance α = 0.87; sensation seeking α = 0.88; 

positive urgency α = 0.95). One MP participant had missing UPPS-P data. 

 

Emotional Go/No-go Task (EGNG). The EGNG (Hare et al., 2008; Tottenham et al., 2011) 

measures early response inhibition (action restraint) in emotional contexts. The EGNG uses 

images of 10 adult faces (five males and five females) in five different emotional expressions 

(neutral, happy, fearful, angry, and sad). The task requires participants to press a button as 

quickly and accurately as possible when a given facial target (e.g., neutral) is displayed. These 

“go” trials occur frequently (70% of the time) in order to generate a prepotent response tendency. 

Participants are instructed to withhold responses to non-target facial stimuli (e.g., fearful faces) 

during infrequently occurring “no-go” trials (30% of the time). Each block includes an emotional 

expression (happy, fearful, angry, or sad) is paired with a neutral expression, and depending on 

the block, either the emotional expression serves as the go stimulus (with neutral as no-go) or the 

no-go stimulus (when neutral is the go stimulus). 

In total, participants completed eight randomized blocks of go/no-go pairs (happy-

neutral, neutral-happy, fearful–neutral, neutral–fearful, angry–neutral, neutral–angry, sad-

neutral, and neutral-sad) with 30 randomized trials for each condition. We used E-Prime 

software to present EGNG stimuli and collect data. Participants’ data were included in analyses 
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only if their correct hit rate exceeded 75% (see Johnson & Tottenham, 2015). Additionally, two 

NSSI participants and one MP participant had missing data on this task, resulting in a sample of 

n = 97 (NSSI n = 41; HC n = 42; MP n = 14) for EGNG analyses. 

 

Emotional Stop-Signal Task (ESST; see Figure 3.1.). The ESST (Allen & Hooley, 2015) is a 

modification of the original Stop-Signal Task (SST; Logan, 1994), which measures late response 

inhibition (action cancellation; Verbruggen & Logan, 2008). In the standard version, participants 

discriminate between serially displayed left and right arrows “as quickly and accurately as 

possible” by pressing the key corresponding to the direction of the arrow (“go” trials that occur 

75% of the time). However, unpredictable auditory stop signals appear almost immediately after 

some arrows, indicating that participants should cancel their prepotent response (“stop” trials that 

occur 25% of the time). These stop signals occur with a variable delay after the target; successful 

inhibition is more likely when the delay is short, but commission errors occur as the latency 

between the target and stop signal increases. The stop signal delay (SSD) is adjusted on each trial 

to reveal the amount of time necessary for successful inhibition for each participant, known as 

stop-signal reaction time (SSRT). The SSD is adjusted following each stop trial to ensure that 

roughly half of stop signals result in commission errors. SSRT is calculated by subtracting the 

median SSD from the mean go-signal reaction time (GSRT). Longer SSRT latencies indicate 

poorer action cancellation.  

The ESST assesses inhibitory control over affective reactions. In lieu of arrow stimuli, 

the ESST uses 36 images from the IAPS (Lang et al., 2008) comprised of three categories (12 of 

each type): neutral images (2102, 2215, 2280, 2305, 2385, 2396, 2411, 2440, 2480, 2516, 2840, 

8312), positive images (1340, 2045, 2075, 2091, 2209, 2550, 4614, 5470, 5831, 8190, 8200, 
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8470, and negative images (2053, 2205, 2456, 2800, 2900, 3350, 6370, 6821, 9040, 9417, 9800, 

9810). Images were selected based on equivalent standardized ratings of valence intensity in the 

positive and negative categories, with neutral images being rated as neither positively nor 

negatively valenced. All three categories were matched in terms of arousal, with normative 

ratings within the “not arousing and not unarousing” range. Participants are instructed to quickly 

and accurately distinguish the valence of each image (positive vs. negative) by keypress. As in 

the SST, 25% of trials include a stop signal indicating that the emotional response should be 

inhibited.  

Participants completed four blocks of randomized images from all three categories, for 

192 total trials (144 go and 48 stop). We used Inquisit software to present stimuli and collect task 

data. Consistent with the EGNG, participants’ ESST data were included only if their correct hit 

rate (i.e., correctly identified positive and negative images) exceeded 75% and their omission 

error rate was <25% (participants make omission errors when waiting for stop signals to occur, 

rather than quickly responding to images as instructed). This yielded a sample of n = 95 for 

ESST analyses (NSSI n = 41; HC n = 38; MP n = 16). 
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Figure 3.1. Emotional Stop-Signal Task. SSD = stop-signal delay. 
 

Statistical procedures. We first conducted χ2 tests and analyses of variance (ANOVAs) 

comparing groups on demographic, clinical, and self-reported impulsivity variables. We also 

derived descriptive statistics from SITBI responses in the NSSI group. Our primary dependent 

variables for the cognitive tasks were early and late NERI: the percentage of EGNG no-go trials 

during which participants failed to restrain responses to negative emotional faces (early NERI), 

and the percentage of ESST stop trials during which participants failed to cancel negative 

emotional responses, regardless of image valence (late NERI). Prior to analyzing late NERI, we 

confirmed group equivalence in the percentage of go trials during which participants made 

negative emotional responses (again, regardless of image valence). Consistent with the focus of 
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our hypotheses, and to maximize power, we restricted initial analyses of task performance to the 

HC and NSSI groups, using independent t-tests and ANOVA. When we observed group 

differences, we conducted additional ANOVAs including the MP group. Given the uniquely 

small sample size of MP group, we confirmed that statistical assumptions underlying ANOVA 

were not violated prior to running these analyses. We also calculated correlations to evaluate the 

relationships between performance on the two tasks, as well between task performance and self-

report measures, for all participants (using Pearson’s r and when necessary, Spearman’s rho to 

account for non-normal distributions). We used Spearman’s rho to assess the association 

between laboratory measures and past-year NSSI episodes (after replacing two outlier values). 

Finally, we used the PROCESS macro (Hayes, 2012) to perform two mediation analyses: 1) to 

test our hypothesis that task performance (i.e., NERI) accounts for significant variance in the 

association between negative urgency and NSSI, and 2) to confirm the specificity of this 

relationship by examining an alternative model assessing depression symptoms in place of 

negative urgency. Participants with missing data were excluded from the appropriate analyses. 

All analyses were conducted using SPSS version 24. We applied Bonferroni correction to post-

hoc multiple comparison tests, and all p values were two-tailed. 

 

3. Results 

3.1. Demographic and clinical measures 

There were no group differences in gender, age, ethnicity, or education. The NSSI group 

included more participants who identified as non-heterosexual [χ2(2, N = 105) = 13.93, p < .001; 

see Table 3.2.]. 
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Table 3.2. Demographics. 
 NSSI (n = 45)   HC (n = 43) MP (n = 17) 
Sex: n (%)    

Female 35 (77.78) 34 (79.07) 13 (76.47) 

Male 10 (28.57) 9 (20.93) 4 (23.53) 

Orientation: n (%)    

Heterosexual 29 (64.44) 40 (93.02) 16 (94.18) 

LGBT/Q 16 (35.56) 3 (6.98) 1 (5.88) 

Ethnicity: n (%)    

White/Caucasian 28 (62.22) 18 (41.86) 8 (47.06) 

Black/African-American 6 (13.33) 4 (9.30) 1 (5.88) 

Asian 8 (17.78) 13 (30.23) 6 (35.29) 

Hispanic/Latinx 1 (2.22) 3 (6.98) 0 (0.00) 

Mixed/Other 2 (4.44) 5 (11.63) 2 (11.77) 

Age: M (SD) years 24.22 (6.53) 23.58 (7.18) 27.00 (12.61) 

Education: M (SD) years 14.58 (1.84) 14.18  (1.92) 14.59 (2.70) 

Note. HC = healthy control; MP = mixed psychopathology. 
 

We observed group effects for each of the clinical measures [MAST: F(2, 102) = 3.85, p 

< .05, partial η2 = .07; BAI: F(2, 102) = 14.46, p < .001, partial η2 = .22; TEMPS-A: F(2, 102) = 

22.54, p < .001, partial η2 = .31;  BDI-II: F(2, 102) = 14.46, p < .001, partial η2 = .28; EDE-Q 

Global: F(2, 102) = 11.05, p < .001, partial η2 = .18; MSI-BPD: F(2, 101) = 37.38, p < .001, 

partial η2 = .43]. In sum, the NSSI group reported more symptoms on each of the measures 

relative to the HC group, and was equivalent to the MP group save for reporting more BPD 

symptoms. The MP group also reported more symptoms than the HC group, except for BDI-II 

scores. Means, standard deviations, and post-hoc test results are shown in Table 3.3. 
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Table 3.3. Results: Clinical measures. 
 NSSI (n = 45) HC (n = 43) MP (n = 17) 
MAST 3.89 (6.76) 1.05 (1.19)* 3.12 (4.74) 

BAI 12.91 (9.03)a*** 4.09 (4.36)a, b* 10.12 (10.49)b 

TEMPS-A Cyclothymic Scale 7.93 (3.99) 2.74 (2.67)*** 6.76 (5.01) 

BDI-II 15.91 (10.78)a*** 3.67 (4.28)a 9.88 (12.42) 

EDE-Q Global 1.96 (1.59) 0.82 (0.70)*** 2.21 (1.62) 

MSI-BPD1 4.84 (2.13)a***, b* 0.88  (1.43)a, c*** 3.00 (3.34)b, c 

Note. HC = healthy control; MP = mixed psychopathology; MAST = Michigan Alcoholism 
Screening Test; BAI = Beck Anxiety Inventory; BDI-II = Beck Depression Inventory II; EDE-
Q = Eating Disorder Examination-Questionnaire; MSI-BPD = McLean Screening Instrument 
for Borderline Personality Disorder. Values are given as M (SD). *p ≤ .05; *** p ≤ .001.  
1One MP participant had missing MSI-BPD data. 
 

3.2. UPPS-P impulsivity 

We observed group effects on negative urgency [F(2, 101) = 16.44, p < .001, partial η2 = 

.25], lack of perseverance [F(2, 101) = 8.28, p < .001, partial η2 = .14], and positive urgency 

[F(2, 101) = 5.97, p < .01, partial η2 = .11]. Post-hoc tests showed that both the NSSI group (M = 

29.20, SD = 8.64) and the MP group (M = 28.00, SD = 7.15), which were equivalent, had higher 

levels of negative urgency than the HC group (M = 20.63, SD = 5.54). The NSSI group (M = 

22.07, SD = 6.37) scored higher on lack of perseverance than the HC group (M = 17.63, SD = 

3.88). The MP reported an intermediate lack of perseverance (M = 18.50, SD = 5.07) that was 

equivalent to both other groups. For positive urgency, the HC group (M = 18.67, SD = 5.00) 

reported lower levels than both the NSSI group (M = 23.80, SD = 9.28) and the MP group (M = 

25.25, SD = 11.10), which were also equivalent. There were no group effects for lack of 

premeditation or sensation seeking. 
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3.3. NSSI characteristics 

The average age of NSSI onset was 14.45 years (SD = 3.00) and offset was 21.56 years 

(SD = 6.01). The most commonly endorsed method of NSSI was cutting/carving skin (57.78%), 

followed by scraping skin (35.56%), self-battery (26.67%), burning (24.44%), and picking skin 

(22.22%). 40% endorsed some other method of NSSI (e.g., self-flagellation, “trying to rip off 

fingernails”). The majority of participants (71.11%) endorsed multiple methods. Four 

participants (8.89%) reported past-week NSSI (M = 0.62 episodes, SD = 3.06), 12 participants 

(26.67%) reported past-month NSSI (M = 2.79 episodes, SD = 12.26), and 27 participants (60%) 

reported past-year NSSI (M = 48.81 episodes, SD = 178.62).  

 

3.4. Task performance 

Reaction time and omission errors on the two tasks were correlated [r(87) = .32, p < .005; 

r(87) = .29, p < .01, respectively]. We did not observe associations between overall commission 

errors, nor between commission error rates to specific types of emotional stimuli. 

 

EGNG. There were no group differences in overall EGNG performance, based on reaction time, 

omission errors, or commission errors. We conducted a 2 (valence: positive vs. negative) x 2 

(stimulus type: go vs. no-go) x 2 (group: HC vs. NSSI) repeated-measures ANOVA for EGNG 

commission errors to assess emotional action restraint. There were main effects of valence [F(1, 

81) = 57.30, p < .001, partial η2 = .41] and stimulus type [F(1, 81) = 18.80, p < .001, partial η2 = 

.19]. Commission error rate was higher during blocks containing negative emotional stimuli (M 

= 17.45%, SD = 12.10% vs. M = 9.15%, SD = 11.14% for positive stimuli). Regardless of 

valence or group membership, participants had a higher commission error rate during blocks 
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with emotional no-go trials (and neutral go trials; M = 15.75%, SD = 12.39%) than during blocks 

with neutral no-go trials (and emotional go trials; M = 10.85%; SD = 10.85%). In sum, there 

were no effects of group membership on early NERI. 

 

ESST. We did not observe group effects in overall ESST performance, as indexed by GSRT, 

omission errors, or commission errors.  To replicate Allen & Hooley (2015), we calculated 

commission error rates separately for each image category. A 3 (valence: neutral vs. positive vs. 

negative) X 2 (group: HC vs. NSSI) repeated-measures ANOVA revealed a main effect of 

valence [F(2, 154) = 20.61, p < .001, partial η2 = .21] as well as an interaction between valence 

and group [F(2, 154) = 3.34, p < .05, partial η2 = .04]. Follow-up t-tests indicated worse 

inhibition to positive and negative stimuli (positive: M = 51.97%, SD = 14.89%; negative: M = 

49.63%, SD = 17.04%) than to neutral stimuli [M = 37.80%, SD = 14.15%; t(78) = 6.44, p < 

.001, Cohen’s d = .98 and t(78) = 4.79, p < .001, Cohen’s d = .76 for positive and negative 

images, respectively]. There was no difference in commission errors to positive and negative 

stimuli in both groups combined. 

Follow up t-tests confirmed that the NSSI group made more commission errors to 

negative stimuli than the HC group [t(77) = 2.05, p < .05, Cohen’s d = .46], in the absence of 

group differences in commission errors to positive or neutral stimuli. In order to assess whether 

the MP group demonstrated a similar pattern, we ran an additional 3 (valence) X 3 (group) 

ANOVA that replicated the main effect of valence [F(2, 184) =  16.14, p < .001, partial η2 = .15], 

without a valence by group interaction. 

Before assessing NERI, we evaluated the tendency to judge images as negative in the 

absence of inhibitory demands, i.e., the percentage of go trials in which participants made 
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negative emotional responses, regardless of image valence. There was no group effect on 

negative response bias. Late NERI was calculated as the percentage of stop trials in which 

participants failed to inhibit negative emotional responses across all image types. As predicted, 

the NSSI group showed worse late NERI than the HC group [M = 46.22%, SD = 14.05% vs. M 

= 35.28%, SD = 11.85%; t(77) = 3.73,  p < .001, Cohen’s d = .84]. We subsequently ran two 

ANOVAs comparing negative response bias and late NERI in all three groups. Again, we 

observed a group effect for NERI [F(2, 92) = 2.01, p = .001, partial η2 = .14] in the absence of a 

group effect on negative response bias. Post-hoc comparisons confirmed impaired late NERI in 

the NSSI group relative to the HC group. The MP group had an intermediate level of late NERI 

(M = 41.90%, SD = 11.95%) that did not differ from either other group. 

 

3.5. Associations between task performance and self-report 

Early NERI (failed restraint of negative emotional responses during EGNG no-go trials) 

was not correlated with any self-report measure (including the UPPS-P). Past-year NSSI 

frequency was not associated with NERI on either task. We also conducted t-tests comparing 

individuals who engaged in NSSI in the past year vs. those who did not; and observed no group 

differences. NSSI frequency was additionally not associated with any clinical measure except the 

BDI-II [rho(45) = .34, p < .05], nor was it correlated with any UPPS-P scale. 

Late NERI (failed cancellation of negative emotional responses during ESST stop trials) 

was correlated with scores on the BAI [r(95) = .34, p < .001], the TEMPS-A [r(95) = .30, p < 

.005], the BDI-II [r(95) = .32, p < .001], the EDE-Q Global scale [r(95) = .30, p < .001], and the 

MSI-BPD [r(94) = .27, p < .01]. In order to confirm that the association between NSSI and late 

NERI was not accounted for by psychopathology symptoms, we entered clinical measures into a 



	

	 	 	

 

84 

regression model with group (HC and NSSI). Using forward selection, group was the only 

variable to enter the model and account for significant variance [F(1, 76) = 14.19, p < .001, R2 = 

.16]. Additionally, late NERI on the ESST was correlated with negative urgency, as 

hypothesized [r(94) = .25, p < .05]. 

 

3.6. Mediation 

 Given the lack of correlations between NSSI frequency and negative urgency or NERI, 

we examined a mediation model employing logistic regression to predict the presence or absence 

of NSSI (i.e., HC vs. NSSI group membership) from negative urgency, with late NERI as a 

mediator. Overall, this model significantly predicted NSSI [χ2(2, N = 79) = 30.99, p < .001, 

Nagelkerke's R2 = .43]. It also revealed significant effects of negative urgency on NERI (“a-

path”; b = 0.004, SE = 0.002, p < .05), NERI on NSSI (“b-path”; b = 5.58, SE = 2.23, p < .05), 

and a direct effect of negative urgency on NSSI (“c’-path”; b = 0.15, SE = 0.04, p < .001). As 

hypothesized, there was a significant indirect effect of negative urgency on NSSI through NERI 

(ab = 0.02, bootstrapped SE = 0.02, bias corrected 95% CI 0.004, 0.06, with 5000 samples). 

 We conducted an additional mediation analysis using BDI-II scores to predict NSSI 

group, again using NERI as a mediator. This model was also significant overall [χ2(2, N = 79) = 

47.69, p < .001, Nagelkerke's R2 = .61], including a significant effect of BDI-II on NERI (“a-

path”; b = 0.004, SE = 0.001, p < .01) and a direct effect of BDI-II on NSSI (“c’-path”; b = 0.25, 

SE = 0.06, p < .001). However, the effect of BDI-II on NERI was not significant (“b-path”), and 

NERI did not mediate the relationship between BDI-II and NSSI. 
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4. Discussion 

Our primary aim was to evaluate whether impaired NERI represents a cognitive process 

underlying the association between self-reported negative urgency and NSSI. Our hypotheses 

were partially supported: late NERI accounted for a small but significant portion of the variance 

in predicting NSSI from negative urgency. Importantly, this relationship demonstrated some 

specificity: although depression symptoms were associated with NSSI and late NERI, we did not 

observe mediation in a model predicting NSSI from BDI-II scores. Additionally, community 

participants with elevated psychopathology symptoms (the MP group) reported comparable 

levels of negative urgency to those with a history of NSSI; however, they did not exhibit worse 

NERI than healthy controls. These findings suggest that impaired late NERI may be a cognitive 

pathway to heightened negative urgency specifically in NSSI. 

We also sought to replicate our previous finding that NSSI is associated with poor late 

response inhibition to negative affective images (Allen & Hooley, 2015). These results supported 

our hypothesis that participants with a history of NSSI have worse response inhibition to 

negative affective stimuli on the ESST, but not to neutral or positive stimuli, relative to healthy 

controls. Again, we observed no group difference in overall emotional action cancellation (i.e., 

SSRT). 

On each ESST trial, participants rapidly judge the valence of the presented image as 

positive or negative. Although participants in the NSSI and healthy control groups were equally 

likely to judge images as negative in the absence of a stop signal, self-injurers had more 

difficulty inhibiting negative emotional responses when a stop signal occurred. In other words, 

participants from the NSSI and control groups demonstrated a similar amount of negative 

emotional responses, but self-injurers were less able to terminate those negative emotional 
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responses after they were initiated. This suggests that negative interpretive bias does not fully 

account for impaired late NERI in NSSI. 

Results from analyses including the MP group suggest that this phenomenon is not 

necessarily specific to NSSI. The MP group had an intermediate level of late NERI that did not 

differ from the NSSI or control group. Indeed, worse late NERI was associated with most 

measures of psychopathology (except alcohol use disorder symptoms). This is unsurprising, as 

negative affectivity is a transdiagnostic risk factor for psychopathology (Kotov et al., 2017), and 

conceptually, it is a core component of NERI. In this study, NSSI group membership was the 

strongest predictor of impaired NERI on the ESST, suggesting that this relationship is not better 

accounted for by psychopathology symptoms. 

Another goal of the study was to assess emotional action restraint in NSSI (i.e., early 

NERI), an intermediate stage of response inhibition (Sebastian et al., 2013a). As in previous 

research, participants made more commission errors when withholding responses to emotional 

faces than to neutral faces, and also when stimuli were negatively valenced (Johnson & 

Tottenham, 2015; Tottenham et al., 2011). Contrary to expectations, we found no evidence of 

impaired early NERI among self-injurers. This follows work suggesting that NSSI does not 

involve a deficit in negative emotional interference inhibition (Allen & Hooley, 2017; Lengel et 

al., 2016), the earliest stage of inhibitory processing (Sebastian et al., 2013a). These results also 

did not support our hypothesis of an association between negative urgency and early NERI. 

Although we observed associations between overall reaction time and omission errors on the two 

tasks, there was no relationship between emotional response inhibition on the EGNG and ESST. 

However, other researchers also report no association between response inhibition in non-

emotional versions of the Go/No-go task and SST (e.g., Aichert et al., 2012; Yamaguchi, Zheng, 
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Oka, & Bokura, 2008). This pattern of results is consistent with the notion that action restraint 

and action cancellation represent neurocognitively dissociable processes (Sebastian et al., 

2013b). 

Prior studies have established that NSSI is not associated with impulsive action in non-

emotional contexts. This line of research examined inhibitory control over negative emotion at 

each stage of inhibition, as deficits in any of these processes might promote heightened negative 

urgency in NSSI. Two studies demonstrated intact interference inhibition in NSSI in the context 

of negative mood (Allen & Hooley, 2017; Lengel et al., 2016). The present study also indicates 

no deficit in negative emotional action restraint among self-injurers. This stage involves 

withholding an impulse before it is initiated, as opposed to action cancellation, which involves 

terminating an ongoing response after initiation. The present findings, in combination with Allen 

and Hooley (2015), provide evidence that impulsive action in NSSI might be restricted to 

cancelling ongoing negative emotional impulses. Although late NERI accounted for only a small 

portion of the variance in statistical mediation, this cognitive deficit may partially contribute to 

high levels of negative urgency in NSSI. These results suggest that self-injurers’ tendency to 

engage in rash actions during negative mood might be specifically related to difficulty 

suppressing already-initiated impulses motivated by negative emotion. 

The groups in these analyses were demographically similar, except that more participants 

in the NSSI group identified as LGBT/Q, consistent with evidence for higher NSSI rates among 

non-heterosexuals (Sornberger et al., 2013). As expected, healthy controls scored lower on 

nearly all measures of psychopathology. The NSSI and MP groups were equivalent in symptoms 

of alcohol use disorders, anxiety, cyclothymia, depression, and eating disorders. The NSSI group 

reported more BPD symptoms than the MP group. Regarding impulsivity, healthy controls 
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demonstrated lower negative and positive urgency than both the NSSI and MP groups, which 

had similar levels. Additionally, the NSSI group reported higher lack of perseverance than the 

control group, with the MP group reporting intermediate levels that did not differ from either 

other group. 

There were several limitations to this study. We did not directly assess valence intensity 

or arousal associated with the ESST images in this sample; thus, we cannot determine whether 

images were similarly perceived across study groups. For example, the negative affective images 

may have elicited stronger aversive reactions in the NSSI group, possibly contributing to their 

relative difficulty inhibiting responses to those images. However, participants across all three 

groups were equally likely to judge images as positive or negative. Again, this indicates that 

negativity bias does not fully explain the observed deficit in late NERI among self-injurers. 

The ESST also uses an event-related design in order to prevent participants from anticipating the 

valence of upcoming stimuli, i.e., images are randomized so that a negative stimulus is equally 

likely to be preceded/followed by a positive, neutral, or another negative image, etc. Although 

we cannot preclude the possibility of emotion spillover effects between trials, randomization 

prevents their systematic influence on results.  

The MP group provided additional variance in psychopathology symptoms (in the 

absence of NSSI) that allowed us to detect associations with late NERI. However, we did not 

intentionally recruit a clinical control group, nor did we conduct diagnostic interviews, 

warranting caution interpreting these findings. Linear regression in self-injurers and healthy 

controls revealed that compared to psychopathology symptoms, NSSI more robustly predicted 

poor late NERI. However, our study design prevents us from directly comparing the association 

between NSSI and NERI to other types of psychopathology. We expect that clinical samples 
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recruited specifically for high levels of negative affectivity and impulsivity (e.g., BPD) would 

show worse NERI than a community sample of self-injurers. Future studies examining emotional 

inhibition in targeted clinical groups with similar levels of negative urgency would be 

illuminating, as it is possible that different conditions may be associated with distinct patterns of 

emotional inhibitory control deficits. 

These results encourage additional directions for future research. Measurement of 

negative urgency requires self-report, and is therefore limited by participant recall, introspective 

abilities, and subjective interpretation. Elucidating the cognitive underpinnings of elevated 

negative urgency in NSSI might reveal specific, objective markers that could provide novel 

intervention targets. Prospective work is also needed to determine whether impaired late NERI 

longitudinally predicts NSSI. As self-reported impulsivity precedes NSSI (Fox et al., 2015), late 

NERI deficits might increase NSSI risk. However, these data are cross-sectional and the 

observed partial mediation effect was small, suggesting multiple mechanisms underlying 

negative urgency in NSSI, which we plan to explore in future work. 

This study found no association between NSSI frequency and NERI. Notably, the BDI-II 

was the only variable correlated with NSSI frequency, perhaps due to limited variance and 

relative low severity of NSSI in this community sample. Additionally, we observed no 

differences in late NERI between self-injurers who engaged in past-year NSSI and those who 

had not. Given its association with various symptoms of psychopathology, poor late NERI might 

be a general correlate of psychological distress, rather than a specific marker of NSSI. 

In sum, these results provide further evidence that behavioral impulsivity in NSSI is 

limited to poor control over negative emotional impulses in the final stage of inhibition. This 

deficit partially mediates the association between negative urgency and NSSI, suggesting that 
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impaired late NERI might be a cognitive mechanism underlying the self-reported tendency to act 

impulsively in the context of negative emotions. These data help reconcile discrepant findings 

between self-injurers' heightened negative urgency and normal performance on non-emotional 

impulsivity tasks. In line with affect regulation models, the present study indicates that self-

injurers have difficulty inhibiting ongoing impulses motivated by negative emotion. NSSI may 

be the manifestation of such impulses, providing quick relief from unpleasant affective states, 

before or despite the consideration of potentially enduring negative consequences. 
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Summary of findings 

The overarching aim of this dissertation was to address the inconsistency between self-

reported and behavioral impulsivity in NSSI. Specifically, these studies provide a nuanced 

examination of this multifaceted construct by investigating potential impairment in each of the 

three stages of inhibitory control that give rise to impulsive action (Bari & Robbins, 2013; 

MacKillop et al., 2016; Sebastian et al., 2013a). Based on research emphasizing the role of affect 

regulation in NSSI (Andover & Morris, 2014; Hooley & Franklin, 2017; Klonsky, 2007, Nock, 

2009; Taylor et al., 2018), as well as evidence that negative urgency is the impulsive personality 

trait with the strongest relationship to these behaviors (Hamza et al., 2015), these three studies 

evaluated negative emotional inhibition: a set of cognitive processes implicated in regulating 

behavior during elevated negative affect. Deficits in one or more of these processes might 

promote impulsive behavior in response to negative emotions, corresponding to elevated 

negative urgency in self-injurers. 

Study 1 (Allen & Hooley, 2017) focused on interference control, the initial stage of 

inhibition (Sebastian et al., 2013a). As expected, adult self-injurers and a matched healthy 

control group showed comparable performance on the MSIT (Bush et al., 2003), a cognitive 

interference task, at baseline mood. After a negative mood induction, the NSSI group reported 

increased negative mood but did not show worse interference control, compared to their baseline 

performance and relative to the comparison group. In other words, contrary to expectations, 

increased negative mood did not correspond to worse interference control in self-injurers, 

indicating that NSSI is not characterized by deficits in this stage of inhibition, even with 

combined interference from negative emotional and cognitive sources. 
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Another study (Lengel et al., 2016) similarly assessed impulsive action in NSSI before 

and after a negative mood induction. However, this study used the SST (Logan, 1994) to 

measure late response inhibition, or action cancellation, rather than interference control. Similar 

to previous work that found no differences in overall SST performance between self-injurers and 

controls (Allen & Hooley, 2015; Glenn & Klonsky, 2010; Fikke et al., 2011), Lengel et al. 

(2016) observed no differences in action cancellation at baseline mood between undergraduates 

with and without a history of NSSI. Consistent with the results of Study 1, increased negative 

mood also did not impair action cancellation in the NSSI group. An additional study by Schatten 

and colleagues (2015) introduced a social stress manipulation prior to assessing impulsive choice 

on the IGT (Bechara et al., 1994). In line with other work using the IGT (Janis & Nock, 2009; 

McCloskey et al., 2012), the authors reported no association between NSSI and impulsive choice 

at baseline. Consistent again with Study 1, increased feelings of subjective distress and social 

exclusion did not correspond to behavioral impulsivity in adults reporting an NSSI history 

(Schatten et al., 2015). Together, these studies suggest that NSSI does not involve a deficit in 

negative emotional interference control, regardless of the subsequently evaluated measure of 

impulsive behavior. 

Study 2 (Allen & Hooley, 2015) used a modified version of the SST to investigate the 

final stage of inhibition, action cancellation, which requires more inhibitory resources than 

earlier stages (Sebastian et al., 2013b). As mentioned above, research indicates that self-injurers 

do not exhibit poor action cancellation in the traditional SST. We therefore developed the 

Emotional SST (ESST) to examine late response inhibition over emotional reactions, using the 

same adult sample as Study 1. This version of the ESST included photographs from the IAPS 

(Lang et al., 2008) comprising three affective categories (neutral, positive, and negative) as well 
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as a fourth category of images depicting self-cutting. As in prior studies, there were no group 

differences in overall action cancellation. However, as predicted, the NSSI group made more 

commission errors to images depicting negative emotional content, but not to neutral or positive 

emotional images. Put simply, self-injurers had more difficulty than healthy controls suppressing 

negative emotional reactions. This finding provides initial evidence for a specific form of 

impulsive action in NSSI that could be conceptualized as a behavioral manifestation of negative 

urgency. Impaired late negative emotional response inhibition, or NERI, reflects poor control 

over impulses directly motivated by negative emotion. Elevated negative urgency in NSSI might 

involve a deficit in this cognitive process, a hypothesis that informed the final study in this 

dissertation. 

Study 2 also found that self-injurers demonstrated enhanced inhibition to NSSI-related 

stimuli. In fact, they showed comparable inhibition to these types of images and those depicting 

positive emotional content. This was contrary to our hypothesis that NSSI images would trigger 

behavioral impulses that self-injurers would find difficult to inhibit, based on prior work 

suggesting that self-injury stimuli might increase NSSI urges (Baker & Lewis, 2013; Lewis & 

Baker, 2011). We interpreted this finding as evidence supporting the idea that NSSI is associated 

with diminished aversion to self-injury stimuli, despite self-injurers’ categorization of these 

images as “unpleasant”. This is consistent with other studies using implicit (Franklin et al., 2014) 

and biological measures (Brain, Haines, & Williams, 1998; Haines et al., 1995; Plener, Bubalo, 

Fladung, Ludolph, & Lulé, 2012; Welch et al., 2008). In fact, Hooley and Franklin (2017) 

propose that aversion to NSSI stimuli is a fundamental barrier to utilizing self-injury for affect 

regulation, which may be overcome through mere exposure and/or conditioning due to 
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reinforcement. We observed an association between NSSI frequency in the past year and better 

inhibition to self-cutting images, possibly corroborating these suggested mechanisms. 

Study 3 (Allen & Hooley, under review) sought to replicate the finding of impaired late 

NERI from Study 2, determine whether this deficit extends to an earlier stage of inhibitory 

processing (action restraint or early response inhibition), and directly examine the relationship 

between negative urgency and these behavioral indices. In this study, we assessed a larger 

sample of community adults in three groups: individuals reporting a history of NSSI, individuals 

with elevated symptoms of psychopathology but no NSSI history (mixed psychopathology or 

MP group), and healthy controls without psychopathology or NSSI. We further modified the 

ESST for Study 3 by removing the NSSI images, to derive a more robust measure of late NERI 

across all three IAPS image categories and increase interpretability. Participants also completed 

the Emotional Go/No-go Task (EGNG; Hare et al., 2008; Tottenham et al., 2011) to measure 

early NERI. While there were no group differences in EGNG performance, results of this study 

confirmed the association between NSSI and impaired late NERI: relative to healthy controls, 

participants with a history of NSSI demonstrated worse action cancellation to negative IAPS 

stimuli and more difficulty inhibiting negative emotional impulses overall on the ESST. Poor late 

NERI was also associated with various symptoms of psychopathology, but the MP group showed 

an intermediate level of impairment that did not significantly differ from the NSSI or the control 

groups. As hypothesized, late NERI partially mediated the relationship between negative 

urgency and NSSI, indicating that self-reported impulsivity in this population may reflect a 

specific deficit in the final stage of inhibitory control over negative emotional impulses.  

 

 



	

	 	 	

 

96 

Strengths and implications 

 This dissertation represents a theoretically informed, systematic investigation of 

impulsive action in NSSI at each stage of negative emotional inhibition, motivated by the theory 

that deficits in one of these stages is a cognitive mechanism underlying negative urgency in self-

injurers. To address this possibility, these studies assessed two samples of community adults that 

were relatively diverse in terms of NSSI frequency and severity, associated diagnoses, symptoms 

of psychopathology, treatment history, and demographic characteristics (which were generally 

representative of greater Boston). One of the major strengths of this work was the replication of 

late NERI impairment among self-injurers in these separate samples, using slightly different 

versions of the ESST, a novel task we developed to measure emotion action cancellation. This 

replication, combined with the observed relationship between ESST performance and negative 

urgency, provide preliminary evidence for this task’s reliability and criterion validity. 

Notably, we observed inhibition deficits in NSSI groups that included participants who 

had not self-injured in years. Moreover, we did not find an association between NSSI frequency 

and late NERI, nor did we find differences between participants reporting NSSI who self-injured 

in the past year and those who had not. This suggests that impairment in this process is perhaps 

either a risk factor for NSSI or a “scar” of engaging in these behaviors (i.e., a consequence that 

persists after NSSI cessation). Although these data are cross-sectional and thus cannot 

disambiguate the direction of the association between NSSI and negative emotional action 

cancellation, we determined that this relationship was not better accounted for by other NSSI 

correlates (i.e., clinical or personality variables) in both Studies 2 and 3. 

These findings also indicate that poor late NERI alone is not sufficient to maintain NSSI, 

as individuals seem to “mature out” or “recover” from these behaviors while this underlying 
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deficit remains. NSSI initiation may involve other factors (e.g., self-criticism; see Fox, Toole, 

Franklin, & Hooley, 2017; Glassman, Weierich, Hooley, Deliberto, & Nock, 2007; Hooley et al., 

2010) that interact with this cognitive vulnerability, a possibility supported by the association 

between late NERI and other symptoms of psychopathology. Late NERI impairment might 

therefore be a transdiagnostic marker of affect dysregulation associated with various forms of 

psychopathology characterized by negative urgency. Specific factors, such as individual 

differences in reinforcement, may interact with affect regulation deficits to increase risk for and 

help maintain certain disorders or behaviors (e.g., sensitivity to the rewarding effects of drugs in 

substance use; Allen & Gabbay, 2013; see p. 104 for suggested future research on this topic).  

Similar to the above, Hooley & Franklin (2017) propose that improved affect is a 

universal benefit to self-injury that might only be accessible after the removal of certain barriers 

(e.g., lack of awareness and/or a positive view of the self). These authors suggest that re-

establishing these barriers will likely yield better outcomes than targeting processes such as 

affect dysregulation, which may be less amenable to intervention. Preliminary evidence supports 

the idea that increasing self-worth reduces the willingness to endure physical pain in the 

laboratory (Hooley & St. Germain, 2014). Improved positive associations with the self, or 

reduced self-criticism, might explain why some individuals in these studies no longer engaged in 

NSSI but still showed late NERI deficits. It is possible that these deficits manifest as different 

impulsive behaviors to regulate aversive affect once individuals stop NSSI (e.g., impulsive 

shopping), perhaps as a result of increased self-worth associated with reaching certain 

developmental milestones. 
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Clinical implications 

 No empirically supported therapy has been established specifically for NSSI [although 

see Andover, Schatten, Morris, Holman, & Miller, 2017 for a pilot randomized controlled trial 

(RCT) showcasing a promising novel treatment in young adults]. In fact, researchers have yet to 

develop an intervention that consistently reduces NSSI relative to an active control group (see 

Brausch & Girresch, 2012; Glenn, Franklin, & Nock, 2015; Gonzales & Bergstrom, 2013; Nock, 

2010; Washburn et al., 2012; but also note Andover et al., 2017). The standard treatment for 

BPD is dialectical behavior therapy (DBT; Linehan, 1993), which includes components targeting 

emotion regulation and strategies to cope with NSSI urges. Generally, the effectiveness of DBT 

in reducing NSSI has not been evaluated in the absence of BPD, although a small RCT in college 

students endorsing BPD traits found that it reduced NSSI episodes relative to treatment as usual 

(but not at an 18-month follow-up; Pistorello, Fruzzetti, MacLane, Gallop, & Iverson, 2012). 

Emotion Regulation Group Therapy has also demonstrated efficacy in reducing NSSI in BPD 

(Gratz & Gunderson, 2006; Gratz, Tull, & Levy, 2014), but its effectiveness has yet to be 

established in large RCTs. As noted in the preceding section, affect regulation deficits may be 

relatively resistant to intervention, compared to factors that naturally deter NSSI (i.e., barriers), 

which could be more fruitful treatment targets (Hooley & Franklin, 2017). Again, this idea 

comports with the results of this dissertation indicating stability of late NERI deficits among 

former self-injurers. 

 The specificity of the observed impairment in these studies also suggests that 

interventions targeting broad emotion regulation processes might not be efficient. Difficulty 

controlling negative emotional impulses only after they have been initiated suggests that NSSI is 

most likely to occur once the process has begun (e.g., after individuals have started to seek out 
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tools to self-injure or even as early as they have decided to act on this impulse). Thus, concrete 

strategies to delay or interrupt this process may prove clinically useful. For example, treatment 

may include limiting access to preferred self-injury tools and/or environments to increase the 

latency between urges and action, which may decrease urge intensity. Clients committed to 

reducing NSSI might also attach written reminders of their goal or self-encouraging statements 

to self-injury tools, or place visual cues associated with joy or humor in the spaces they typically 

self-injure. 

A combination of certain skills drawn from empirically supported treatments might 

complement these concrete suggestions. Values clarification, a component of Acceptance and 

Commitment Therapy (Hayes, Strosahl, & Wilson, 1999), might help clients recognize a 

discrepancy between NSSI and their core values. Individualized reminders of clients’ 

commitment to valued action could be strategically placed so that they are encountered during 

preparation for NSSI. Clients may also benefit from learning to recognize and challenge 

dysfunctional thought patterns (as in cognitive behavior therapy; Beck, 2011) that help maintain 

NSSI acts after they have begun (e.g., dichotomous thinking such as “I’ve already started so I 

might as well keep going”). These clinical suggestions are predicated on the notion that NSSI 

involves preparation or routine; however, NSSI may be attractive to impulsive individuals 

precisely because it requires little planning or additional materials (“the Pragmatic Hypothesis”, 

Nock, 2009). Indeed, methods such as scratching or picking one’s skin to draw blood, occurring 

with little delay following urges, were commonly endorsed in both study samples in this 

dissertation.  

Ecological Momentary Intervention (EMI; c.f., “just-in-time adaptive intervention”, 

Nahum-Shani et al., 2016) is one promising approach to facilitate the use of these skills in the 



	

	 	 	

 

100 

moments they are needed most, and thus might be particularly useful to prevent impulsive acts 

(for a review, see Heron & Smyth, 2010). EMI is an adaptation of EMA methods that involves 

the use of personal devices (e.g., smartphones) to collect ambulatory data in the “real world” and 

respond to these data in real time. As an adjunct to traditional treatment, EMI can provide 

individualized feedback (through text message or audio recordings) based on material discussed 

during psychotherapy sessions. EMI may be an ideal treatment approach to NSSI for several 

reasons (Armey, 2012). Clients may be unaware of increases in negative mood that precede self-

injury urges/episodes that could occur over the course of several hours. Heightened negative 

affect may eventually reach a “breaking point” to initiate an NSSI urge; in the context of 

impaired inhibitory control over such impulses, self-injurers who reach this point are likely to act 

on this urge. This may also be the time when individuals become explicitly aware of their 

negative mood and subsequent behavior, possibly contributing to perceived negative urgency. 

EMI can notify clients of these affective changes before they become unmanageable, and suggest 

alternative methods to reduce negative mood. As EMI technology becomes increasingly 

sophisticated, these devices could incorporate psychophysiological monitoring of biological 

changes associated with distress (e.g., heart rate and galvanic skin response). Long-term 

collection of these data within self-injurers could identify individualized patterns of 

psychophysiological arousal (i.e., objective markers) that precede or occur during NSSI 

episodes. Such markers could then prompt the delivery of skills and strategies outlined above. In 

addition, global positioning system technology could determine whether clients are in “high-

risk” environments and provide support accordingly. Finally, because the results of these studies 

indicate that self-injurers do not have difficulty inhibiting negative emotional impulses before 

initiating action, delivery of therapeutic content can be client-driven, e.g., upon first awareness of 
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NSSI-related thoughts or urges, elevated negative affect, or after experiencing psychosocial 

stressors (Armey, 2012). 

Not all NSSI episodes are “impulsive”. In the present studies, some individuals reported 

several hours or even days between experiencing NSSI urges and engaging in these acts, 

consistent with prior research using EMA (Nock et al., 2009). Even within individuals, we 

observed a range of latencies between urges and behavior. The finding in Study 3 that emotional 

action restraint is unaffected in NSSI suggests that self-injurers may be generally able to resist 

negative emotional impulses before they reach the point of initiation. However, even episodes 

that involve planning and longer latencies could be a consequence of difficulty terminating 

negative emotional urges once they have surpassed this threshold (i.e., impaired late NERI). 

Since this deficit may not be universal to all self-injurers or NSSI episodes, individually tailored, 

adaptive interventions may prove most effective, further supporting the potential of EMI in NSSI 

treatment. In sum, the clinical implications of this dissertation offer interesting directions for 

future research in addition to those discussed below (see p. 103). 

 

Implications for NSSI classification 

The present findings might also inform our understanding of NSSI’s diagnostic 

classification. Although most research supports the idea that NSSI is fundamentally a disorder of 

affect regulation, it has alternately been conceptualized as an impulse control disorder (Favazza 

& Rosenthal, 1993; Herpertz, 1995; Herpertz, Sass, & Favazza, 1997), an addictive behavior 

(Buser & Buser, 2013; Nixon, Cloutier, & Aggarwal, 2002; Victor et al., 2012), and an 

obsessive-compulsive related condition (McKay & Andover, 2012). Empirical investigations 

have found overlap with each of these categories, but ultimately suggest that NSSI best fits a 
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distinct diagnostic category (e.g., McKay & Andover, 2012; Selby et al., 2015; Victor et al., 

2012), in accordance with its current classification in the DSM-5 (American Psychiatric 

Association, 2013). However, response inhibition (and specifically action cancellation) deficits, 

considered a behavioral marker of poor impulse control (Bari & Robins, 2013), are additionally 

well established in substance use disorders (SUDS; e.g., de Wit, 2009; Dick et al., 2010; 

Lawrence, Luty, Bogdan, Sahakian, & Clark, 2009; Lejeuz et al., 2010; Perry & Carroll, 2008) 

and obsessive-compulsive disorder (OCD; Lipszyc & Schachar, 2010; van Velzen et al., 2014). 

In fact, impaired late response inhibition and associated neurobiological abnormalities have been 

observed in first-degree relatives of patients with SUDS (Ersche et al., 2012) and OCD (Menzies 

et al., 2007). Based on this literature, Robbins and colleagues (2012) propose that impulsivity 

and compulsivity reflect overlapping but distinct transdiagnostic neurocognitive 

endophenotypes, both reflected by late response inhibition deficits in SUDS and OC spectrum 

disorders (Robbins, Gillan, Smith, de Wit, & Ersche, 2012). 

Results from this dissertation and other studies indicating no broad response inhibition 

deficits in NSSI further support its conceptualization as an independent diagnostic category. 

Specific impairment in late NERI, in the absence of other inhibition deficits, implies that 

disordered affect regulation may indeed be the core feature of NSSI. Failure to terminate 

ongoing negative emotional responses could be considered either an impulsive or a compulsive 

process; poor late NERI might therefore represent an interaction between one of these 

neurocognitive endophenotypes and heightened negative emotional reactivity. Regardless, the 

present findings suggest that NSSI is distinct from other impulsive-compulsive behaviors (e.g., 

SUDS, OCD, and eating disorders), based on the specificity of this inhibitory deficit (Robbins et 

al., 2012). Simply, each of these putative categories (including NSSI) is associated with unique, 



	

	 	 	

 

103 

overlapping patterns of impaired inhibition. For example, Study 3 suggests that late NERI 

difficulties may be present in a range of psychopathology, including eating disorders; however, 

NSSI seems to be the only impulsive-compulsive condition characterized by sole impairment in 

this inhibition process. 

 

Limitations and future directions 

This dissertation includes several limitations that provide exciting directions for future 

research. Overall, these studies were not adequately powered to detect small effect sizes, and 

more importantly, to conduct secondary analyses in subgroups of self-injurers, which were 

diverse in terms of NSSI recency, frequency, and severity (e.g., number of methods used). For 

example, it would be illuminating to examine the effect of treatment history on negative 

emotional inhibition. Additional studies involving clinical samples (e.g., individuals hospitalized 

for NSSI) and non-adult samples (e.g., adolescents, who are most likely to engage in NSSI; 

Swannell et al., 2014) are needed. Finally, given the association between behavior impulsivity 

and suicidality (Jollant et al., 2005), future research should compare individuals with both NSSI 

and suicide histories and those reporting only one form of self-injury. 

Additionally, these studies relied on self-report to determine psychopathology. Future 

work ought to use structured interviews to clarify the contribution of individual psychological 

disorders to emotional inhibition. Other studies might include individuals reporting NSSI who do 

not meet criteria for any mental illness; although such a sample may not be representative, it is 

important to determine whether NSSI is independently associated with late NERI impairment in 

the absence of other psychopathology. Additionally, researchers could compare specific clinical 

groups (e.g., BPD) with and without NSSI histories on these measures to assess the potential 
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contribution of NSSI to negative emotional inhibition while “controlling for” associated 

psychiatric conditions. 

The present studies were cross-sectional, as is most common in this literature. Although 

self-reported impulsivity and affect dysregulation prospectively predict NSSI (Fox et al., 2015), 

we cannot determine whether impaired negative emotional inhibition is a risk factor for NSSI 

from findings in this dissertation. The lack of association between this deficit and NSSI 

recency/frequency suggests that it is not a “causal risk factor” (Kraemer et al., 1997), but does 

not preclude the possibility that it increases the likelihood of NSSI onset. Based on our 

conceptualization of NERI as a transdiagnostic cognitive process underlying negative urgency 

and related constructs, as well as its association with various psychiatric symptoms in Study 3, 

we expect that it might increase general vulnerability to maladaptive behaviors and disorders of 

affect regulation. A large longitudinal study would be of immense benefit to clarify how 

emotional inhibition might interact with aforementioned behavior- and disorder-specific factors 

(e.g., aversion to NSSI stimuli, self-criticism, sensitivity to drug reward) to produce certain 

clinical trajectories and outcomes. Ideally, this study would assess these factors and emotional 

inhibition in a representative group of children or adolescents prior to the onset of any 

psychopathology, with regular follow-up assessments through adulthood. Such a study could 

inform an empirically derived nosology of affect dysregulation-related behaviors and disorders 

to guide prevention and treatment. Longitudinal research ought to also incorporate EMA 

methods to supplement self-report and interview measures of self-injury, negative urgency, and 

affect regulation. Research evaluating the relationship between late NERI, negative urgency, and 

NSSI assessed ecologically will help clarify how this proposed mechanistic processes (measured 
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in the laboratory) might promote impulsive NSSI in response to negative affect in the “real 

world”. 

Each of the individual studies in this dissertation also included previously acknowledged 

limitations. Specifically, the lack of randomization to condition was a major limitation in Study 

1; all participants completed study procedures in the same order (a baseline MSIT, followed by a 

negative mood induction, and then a second MSIT). This prevented us from determining whether 

improvement in interference control after the mood induction reflected a practice effect, which is 

likely, as both NSSI and control participants demonstrated superior MSIT performance at the 

second administration. Both Study 1 and Study 2 relied on a single item to identify the NSSI 

group and did not directly assess negative urgency. Although Study 3 addressed these 

limitations, these findings would be further strengthened by an investigation of all three stages of 

negative emotional inhibition in the same sample of self-injurers, using interviews to fully 

characterize self-injury and psychiatric diagnoses, as well as multiple self-report measures of 

impulsivity and affect regulation.  

As mentioned in the discussion of Study 3 (see p. 88), the heterogeneity of psychiatric 

symptoms in our sample limits the interpretability of analyses involving the MP group. We 

concluded that compared to other forms of psychopathology, NSSI was more strongly related to 

impaired late NERI, based on regression indicating a larger effect of NSSI history relative to 

other clinical symptoms and the intermediate level of late NERI exhibited by the MP group 

overall. However, the MP group was composed of individuals who exceeded clinical cutoffs on a 

variety of self-report measures of psychopathology. A more robust design would include a 

clinical control group selected for high levels of negative urgency (e.g., BPD without NSSI) with 

diagnoses confirmed by structured interview. 
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Finally, future research should examine the neural underpinnings of negative emotional 

inhibition in NSSI. Relatively little is currently known about the neurobiology of NSSI 

(Groschwitz & Plener, 2012). Speculatively, we might predict performance on emotional 

response inhibition tasks to rely heavily on the corticolimbic circuit, which includes parts of the 

amygdala, medial prefrontal cortex, and lateral prefrontal cortex, involved in emotional arousal 

and regulation (Buckholtz & Meyer-Lindenberg, 2012). Recent research examining neural 

activation during (non-emotional) interference control on the MSIT revealed patterns consistent 

with these predictions: specifically, increased activity in the anterior cingulate cortex, coupled 

with decreased activity in the dorsolateral prefrontal cortex, in female adolescents engaging in 

NSSI (Dahlgren et al., under review). Patterns of brain activation during emotional response 

inhibition might yield insight into NSSI course, treatment targets, or even the transition to 

suicidal self-injury. 

 

Conclusion 

This dissertation, in combination with the extant literature, provides compelling evidence 

that NSSI does not generally involve impulsive action, even in the context of negative affect. 

Rather, these findings indicate specific impairment in late NERI, the ability to inhibit negative 

emotional reactions after they have been initiated. This negative emotional inhibition deficit 

partially mediates the association between negative urgency and NSSI, suggesting that it may 

reflect a cognitive mechanism underlying this impulsive personality trait in self-injurers. 

However, this process could be alternatively conceptualized as compulsive; although self-

injurers perceive themselves to be impulsive, the absence of behavioral impulsivity in other 

domains suggests substantial overlap with OC spectrum disorders. Ultimately, these findings 
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support the categorization of NSSI as a unique behavioral or diagnostic entity fundamentally 

characterized by poor negative affect regulation. 
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Schedule for Nonadaptive and Adaptive Personality-2™ (SNAP-2)™. Unpublished Test Booklet by Lee Anna Clark.
Copyright © 2003 the Regents of the University of Minnesota. All rights reserved. Used by permission of the
University of Minnesota Press.

Last Modified: September 11, 2003

SNAP-2
Schedule for Nonadaptive and Adaptive Personality—2

Lee Anna Clark

In this booklet you will find a series of statements that a person might use to describe his/her
attitudes, opinions, interests, feelings, and other characteristics.

Read each statement and decide how well it describes you.  If the statement is TRUE or MOSTLY
TRUE for you, fill in the circle marked T on your answer sheet.  If the statement is FALSE or
MOSTLY FALSE for you, fill in the circle marked F.

In marking your answers on the answer sheet, be sure that the number of the statement in the
booklet is the same as the number on the answer sheet.

Please respond to every statement, even if you are not completely sure of your answer.

Read each statement carefully, but don’t spend too much time deciding on any one answer.

NOTE: Do not be concerned if you find that some of the statements are similar to each other.
Answer each item on its own without concern for your other answers.

PLEASE DO NOT WRITE IN THIS BOOKLET

Please do not keep or discard this booklet.  Return it to the person in charge.  Thank you.
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testpanda
Typewritten Text
For research purposes only. Used by permission of the University of Minnesota Press.



1. I enjoy work more than play.

2. I’ve gotten into more fights than most
people.

3. I like to keep my dignity at all costs.

4. I am not an “impulse buyer.”

5. As a kid, I was always getting into trouble
for breaking the rules at home or at school.

6. I hate it when the topic of conversation
turns to me.

7. Based on my experiences, I believe I have
ESP or some kind of special ability.

8. Most people make friends because they
expect friends to be useful.

9. Even when I’m around other people I keep
to myself.

10. I consider it very important to have a good
reputation in the community.

11. It often seems that I simply have no
feelings.

12. I sometimes “forget” things that I would
rather not do.

13. I haven’t made much of my life.

14. I am sure I am being talked about.

15. Fear of criticism or rejection keeps me from
getting involved in activities with others.

16. I usually handle my own problems, rather
than rely upon others for help.

17. I rarely get so angry that I lose control.

18. People say I neglect other important parts
of my life because I work so hard.

19. I’m no good at flirting.

20. I find that different odors have different
colors.

21. I often quarrel with others.

22. I don’t particularly like spending time with
people.

23. When I was a kid, I was pretty much of a
juvenile delinquent.

24. I am not the sort of person who holds a
grudge.

25. I would not use others’ weaknesses to my
own advantage.

26. I’m a pretty independent person.

27. My closest friends have disappointed me
the most.

28. I like people to notice how I look when I go
out in public.

29. When I start a task, I am determined to
finish it.

30. When I get very tense, hurting myself
physically somehow calms me down.

31. When I get angry, I am often ready to hit
someone.

32. I am disgusted by foul language.

33. When I resent having to do something, I
sometimes make mistakes on purpose.

34. I believe in playing strictly by the rules.

35. I often prefer not to have people around me.

36. I can make up my own mind without too
much trouble.

37. I rarely, if ever, do anything reckless.

38. I wonder if the people I know can really be
trusted.

39. I frequently drink too much for my own
good.

40. I let other people make important decisions
for me.

41. I am more likely to be fast and careless than
to be slow and plodding.
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42. I sometimes have the feeling that people or
things around me are not real.

43. I admit that I sometimes enjoy hurting
someone physically.

44. I am happy to change the way I do things if
it makes my family or friends like me
better.

45. I don’t like to be noticed when I walk into a
room.

46. Others shouldn’t mind if I borrow small
things without asking.

47. I put my work ahead of being with family
or friends.

48. There are few, if any, people to whom I feel
close.

49. I am a very special person.

50. I always like to know if what I’m doing is
the proper thing to do.

51. I have an inner world of my own that has its
own special meaning.

52. I am a self-reliant person.

53. Most people stay friends only as long as it
is to their advantage.

54. I often keep working on a problem even if I
am very tired.

55. I’ll do almost anything to keep someone
from leaving me.

56. Sometimes I hit people who have done
something to deserve it.

57. I like to show-off.

58. I am very level-headed and always like to
“keep my feet on the ground.”

59. People are always asking me to do more
than my fair share.

60. Sometimes I lose the boundaries of my self.

61. When I am unhappy about something, I
would rather be with a friend than be alone.

62. I am quite self-sufficient.

63. People who try to get out of doing something
by pretending to need help are probably lazy,
not clever.

64. It is important to be polite at all times.

65. Sometimes I get so upset I feel like hurting
myself.

66. I often act without thinking.

67. Sooner or later, people always let you
down.

68. Even when I have done something very well,
I usually demand that I do better the next
time.

69. I like being the topic of conversation.

70. Some people consider me hostile.

71. I am usually right.

72. I sometimes feel unreal, or as if I am
looking at myself from outside.

73. I’ve never been in trouble with the law.

74. For me, one of the best experiences is the warm
feeling of being in a group of good friends.

75. When I have to make a decision, I am
mostly concerned with pleasing others.

76. I sometimes manipulate people.

77. I like being me.

78. High moral standards are the most
important things parents can teach their
children.

79. My work is more important to me than
anything else.

80. I would never start a fistfight.

81. I feel a strong need to have others approve
of me.
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82. I don’t enjoy being in the spotlight.

83. I am not unusually talented.

84. I like to make my own decisions.

85. It is terribly rude to be even a little late for
appointments.

86. Sometimes I know that something will
happen before it actually does.

87. My “friends” have often betrayed me.

88. I’ll take almost any excuse to goof off
instead of work.

89. I tend to value and follow a rational,
“sensible” approach to things.

90. People who are supposed to be experts
often don’t know any more than I do.

91. Lying comes easily to me.

92. I am pretty reserved around others.

93. I really enjoy speaking in public.

94. Poor table manners don’t particularly
offend me.

95. I hate having to decide things.

96. When someone hurts me, I try to get even.

97. I took advantage of people sexually before I
was 15 years old.

98. I’ve really made a mess of my life.

99. I like to take chances on something that
isn’t sure, such as gambling.

100. I base many of my decisions on what other
people think.

101. I usually like to spend my free time with
family or friends rather than alone.

102. I am quite willing to bend the truth if it will
benefit me.

103. There have been times when I’ve had such
vivid experiences that I couldn’t be sure
afterwards if they had been a dream or real.

104. I sometimes just don’t go to work.

105. It’s fun to take advantage of others’ weak
points.

106. My friendships often seem to swing
between being really close and really far
apart.

107. People don’t give me enough credit for my
work.

108. I perform in public whenever I can.

109. It’s very hard to make me angry.

110. I would never kill myself.

111. People say that I drive myself hard.

112. I don’t like to depend on other people.

113. I deserve the best.

114. I generally do not like to have detailed
plans.

115. People today aren’t concerned enough
about good manners.

116. I often keep working on a problem long
after others have given up.

117. I’ve done a lot of things for which I could
have been or was arrested.

118. As a kid, I often used whatever I could find
as a weapon to fight with.

119. I am good at getting others to do my work.

120. I have many qualities that others wish they
had.

121. People sometimes try to make me look
foolish.

122. I am ready for a fight when someone tries
to take advantage of me.
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123. I frequently check with others to see if I’m
doing OK.

124. When I decide things, I always refer to the
basic rules of right and wrong.

125. Things go best when people do things the
way I do them or want them done.

126. Whenever I go out to have fun I like to have
a pretty good idea of what I’m going to do.

127. I never get so caught up in my work that I
neglect my family or friends.

128. Sometimes my surroundings seem to change
and I feel like I’m in a strange place.

129. I see no objection to stepping on other
people’s toes a little if it helps me out.

130. I am a cautious person.

131. I am a warm person rather than cool and
detached.

132. I deserve all that I have and more.

133. People rarely try to take advantage of me.

134. I’ve used drugs quite a bit.

135. I wear clothes that are proper, even if they
are uncomfortable.

136. I usually make my own decisions without
talking to others.

137. When I talk, my voice is less expressive
than most people’s.

138. I wouldn’t buy anything before I was sure I
could afford it.

139. I have not lived the right kind of life.

140. I am more of a loner than most people.

141. I have a violent temper.

142. I have tried to commit suicide.

143. I deserve special recognition.

144. Some of my best friends have become my
worst enemies.

145. I never attempt to be the life of the party.

146. I like to stop and think things over before I
do them.

147. I am almost always treated fairly.

148. When someone insults me, I can forgive
and forget.

149. I’ve learned how to work just slowly
enough that others will do things for me.

150. I have an unusual way of looking at the
world.

151. It is always important for me to be dressed
correctly for the occasion.

152. I used to skip school quite a bit when I was
a kid.

153. I have no trouble controlling my anger.

154. I always try to be fully prepared before I
begin working on anything.

155. I deserve to be admired.

156. I rarely look to others to help me make
decisions.

157. Sometimes I think suicide is the only way
out of my troubles.

158. I enjoy working with people more than
working alone.

159. When I tell a story, I often change the facts
a little to make it more interesting.

160. I greatly dislike it when someone breaks
accepted rules of good behavior.

161. I’m handling my life pretty well.

162. Sometimes a part of my body seems to be
separate from the rest of me.

163. It’s safer to keep things to yourself.
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164. I don’t ever like to stay in one place for
long.

165. My temper sometimes gets me into trouble.

166. I am sometimes careless with other
people’s things.

167. I deserve special privileges.

168. I’ve been told that I work too hard.

169. I dress to attract sexual attention.

170. I don’t mind sharing my things with others.

171. I think I am quite an extraordinary person.

172. Sometimes I think that trying to commit
suicide is the only way to get people to take
me seriously.

173. I usually use careful reasoning when
making up my mind.

174. I have hurt myself on purpose several times.

175. I’ve gotten a lot of speeding tickets.

176. It’s dangerous to show your real feelings.

177. I rarely feel strong emotions such as anger
or joy.

178. There have been times when I’ve felt that I
have actually left my body and am
somehow “outside” my physical self.

179. All I have to do is smile and people give me
my way.

180. I don’t consider a task finished until it’s
perfect.

181. I seldom feel like hitting anyone.

182. I go out of my way to meet people.

183. I like to turn heads when I walk into a
room.

184. It makes me very uncomfortable to be
underdressed at an event.

185. I live a safe, quiet life.

186. I often get out of doing things by making
up good excuses.

187. Some people say that I put my work ahead
of too many other things.

188. I have often been lied to.

189. I often like to do the first thing that comes
to my mind.

190. I sometimes wonder if I would be better off
dead.

191. When I was in school, I was often sent to
the principal for fighting.

192. I push myself to my limits.

193. I’ve wasted a lot of my life.

194. I become angry more easily than most
people.

195. I love to have my picture taken.

196. I am rather aloof and maintain distance
between myself and others.

197. I’d rather have someone tell me what to do
than have to make my own choices.

198. I don’t keep particularly close track of
where my money goes.

199. I have never had the feeling that I was
someone else.

200. I would never hurt other people just to get
what I want.

201. Higher standards of conduct are what this
country needs most.

202. When I’m working on something, I’m not
happy until all the details are taken care of.

203. I deserve more than I am getting.

204. The way I behave often gets me into trouble
on the job, at home, or at school.

205. It’s best not to let other people get to know
you too well.
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206. I have never given any thought to killing
myself.

207. I have trouble opening up to people.

208. I really enjoy beating the system.

209. I have often driven when I was fairly drunk.

210. Nothing would hurt me more than to have a
bad reputation.

211. People sometimes tell me to slow down and
“take it easy.”

212. I enjoy a good brawl.

213. At times I somehow feel the presence of
someone who is not really there.

214. I enjoy working hard.

215. I’m nobody special.

216. People often disappoint me.

217. I love to flirt.

218. I am a “people person.”

219. I have on occasion deliberately not done my
best.

220. I get the most fun out of things that others
think are immoral or illegal.

221. Sometimes I have this strange experience in
which things seem “more real” than usual.

222. I believe that I am more strict about
right and wrong than most people are.

223. I wear clothes that draw attention.

224. People often just use me instead of treating
me as a person.

225. I would go out of my way to avoid a fight.

226. I don’t deserve special privileges.

227. No matter how busy I am, I always find
some time to have fun.

228. I prefer taking each day as it comes, rather than
having some major goals set for my life.

229. When I was a kid, I ran away from home
overnight more than once.

230. I prefer others to do things for me so
they’ll be done correctly.

231. I insist on knowing what my family
members are doing at all times.

232. I have stolen things from time to time.

233. Even when people smile at me I rarely smile
back.

234. I sometimes have a hard time finishing
things because I want them to be perfect.

235. I often have trouble understanding other
people’s feelings.

236. I like to take care of things in order, one at a
time.

237. My future looks very bright to me.

238. I worry a great deal about being criticized or
rejected in social situations.

239. I am able to approach tasks in such a way
that they become interesting or fun.

240. I sometimes rush from one activity to
another without stopping to rest.

241. I often have strong feelings such as anxiety or
anger without really knowing why.

242. I lead an active life.

243. As a kid, I was sometimes physically cruel
to animals or even other people.

244. I sometimes get too upset by minor
setbacks.

245. My mood sometimes changes for example,
from happy to sad, or vice versa without
good reason.

246. Bad things have happened to me one after
another for as long as I can remember.
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247. I often stop in the middle of one activity to
start another one.

248. I often feel nervous and “stressed.”

249. I lead a very interesting life.

250. I frequently find myself worrying about
things.

251. If I had to choose, I would prefer having to
sit through a long concert of music I dislike
to being in a bank during an armed robbery.

252. My anger frequently gets the better of me.

253. I get excited when I think about the future.

254. Before making a decision, I carefully
consider all sides of the issue.

255. I never say bad things about people, even
when they aren’t around to hear.

256. People would describe me as a pretty
enthusiastic person.

257. I can easily find ways to liven up a dull day.

258. When I was a kid, I stole things a number
of times.

259. Little things upset me too much.

260. Sometimes I will suddenly feel scared for
no good reason.

261. I work just hard enough to get by.

262. In my life, interesting and exciting things
happen every day.

263. I sometimes swear when I’m angry.

264. I sometimes get all worked up as I think
about things that happened during the day.

265. I would never try to make friends with
someone unless I was sure they liked me.

266. Other people sometimes have trouble
keeping up with the pace I set.

267. My life has been one misfortune after
another.

268. I get a kick out of really scaring people.

269. I am often nervous for no reason.

270. I live a very full life.

271. If I were overpaid even a small amount at
work, I would report it.

272. If I had to choose, I would prefer being in a
flood to unloading a ton of newspapers
from a truck.

273. I can get very upset when little things don’t
go my way.

274. I often take my anger out on those around
me.

275. I suspect that those I care about have been
unfaithful to me.

276. I am usually alert and attentive.

277. I would describe myself as a tense person.

278. It wouldn’t particularly bother me if I never
had an intimate or sexual relationship.

279. I put a lot of energy into everything I do.

280. I sometimes drive over the speed limit.

281. I often worry about things I have done or
said.

282. I would much rather party than work.

283. I can make a game out of some things that
others consider work.

284. It takes a lot to get me excited.

285. I feel very uncomfortable around people
unless I know them quite well.

286. I have never cheated on a test, even when I
was sure I wouldn’t be caught.

287. I have a happy-go-lucky attitude toward life.
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288. Sometimes life seems pretty confusing to
me.

289. I frequently get behind on my bills or other
debts.

290. I am sometimes troubled by thoughts or
ideas that I can’t get out of my mind.

291. My pace is usually quick and lively.

292. I feel so inadequate when meeting new
people that I usually just keep to myself.

293. I find that I quickly become close friends
with people I meet.

294. I often have difficulty sleeping because of
my worries.

295. What others think of me is unimportant.

296. Sometimes I don’t answer letters right
away.

297. Most days I have a lot of “pep” or vigor.

298. I don’t get very upset when things go
wrong.

299. I tend not to trust other people’s motives.

300. People would describe me as a pretty
energetic person.

301. Sometimes I feel “on edge” all day.

302. I have trouble throwing things out even if
they are of no value to me.

303. I often feel personally or socially
inadequate.

304. My feelings are hurt rather easily.

305. I have never voted for a person that I didn’t
know much about.

306. In my life, I would rather try to do too much
than too little.

307. I am a serious-minded person.

308. I get pretty excited when I’m starting a new
project.

309. Small annoyances often irritate me.

310. I’m a pretty stubborn person.

311. I am often troubled by guilt feelings.

312. I seem to be able to remain calm in almost
any situation.

313. I feel very helpless when I’m alone.

314. If I found a five-dollar bill, I would not try
to find the person who lost it.

315. I rarely stay in a sexual relationship with
just one person for very long.

316. I worry about terrible things that might
happen.

317. I like to stir up some excitement when
things are getting dull.

318. When I’m having a good time, I don’t
worry about the consequences.

319. I am often playful around other people.

320. I worry too much about things that don’t
really matter.

321. I resent that some people seem to have all
the luck.

322. I have never made a promise that I didn’t
keep.

323. I have days that I’m very irritable.

324. I am sometimes “on the go” so much that I
wear myself out.

325. Often life feels like a big struggle.

326. I spend a good deal of my time just having
fun.

327. I’ll do almost anything in order to get other
people to like me.

328. I have more energy than most of the people
I know.

329. Taking care of details is not my strong
point.

142



330. When I was a kid, I sometimes did things I
was told not to do.

331. Things seem to bother me less than most
other people.

332. I have a lot of powerful friends.

333. I sometimes feel angry for no good reason.

334. I spend a good deal of time thinking about
things or abilities that others have.

335. I have reason to believe that my spouse or
partner has been cheating on me.

336. I often feel lively and cheerful for no
particular reason.

337. I can work hard, and for a long time,
without feeling tired.

338. Fear of criticism or embarrassment makes
me hold back in many social situations.

339. I have been on eating binges a number of
times.

340. When I’m alone, I often worry about
whether I’ll be able to handle things.

341. I am usually enthusiastic about the things
that I do.

342. I get very nervous in social situations even
if I know the people pretty well.

343. For me life is a great adventure.

344. I know that people have purposely spread
false rumors about me.

345. I’m always afraid the people I love are
going to leave me.

346. I’m not very interested in intimate or sexual
relationships.

347. If a clerk gives me too much change, I
usually keep the extra.

348. My mood often goes up and down.

349. It takes someone really special to
understand and appreciate me.

350. I am too sensitive for my own good.

351. I frequently go back and forth between
getting very angry and feeling bad about it.

352. I hate it when people try to “improve” my
way of doing things.

353. As a kid, I told a lot of lies.

354. I am so concerned about embarrassing
myself that I rarely try new things.

355. I often lose confidence and give up when
beginning a new project.

356. I never throw out anything if there’s even a
small chance that I might need it sometime.

357. I’m always afraid that the people I love are
going to leave me and I’ll have to take care
of myself.

358. I’ve had a lot of stupid bosses.

359. I have never parked in a “No Parking”
zone, even for a minute.

360. I get angry very quickly if someone
criticizes me even a little bit.

361. I set fires a number of times when I was a
kid.

362. I feel empty or bored a great deal of the time.

363. I express my feelings much more openly
than most people do.

364. I worry a great deal about embarrassing
myself in front of others.

365. It irritates me greatly when I am asked to do
something I don’t want to do.

366. I sometimes don’t cooperate with people
who are trying to help me.

367. I’m rather set in my ways.

368. I don’t pay much attention when people
praise or criticize me.

369. I will not openly disagree with people if I
think they will dislike me for it.

143 



370. I can’t stand being alone for any length of
time.

371. I can’t help but feel terribly envious of
people who have more than I do.

372. Others frequently make unreasonable
demands of me.

373. I often feel that I’m not as good as other
people.

374. I am easily swayed by other people’s
arguments.

375. People often don’t appreciate the sacrifices
I’ve made for them.

376. Even in close relationships, I generally keep
to myself for fear of being made fun of.

377. Most of the time I feel sad or gloomy.

378. When I stand up for myself, I often come to
feel later that I overreacted.

379. I often have intense “up and down”
relationships with friends and lovers.

380. I want approval so much that I have trouble
even disagreeing with others.

381. I rarely feel happiness or joy.

382. I’ve had far more than my share of bad luck
in life.

383. I have a lot of “love-hate” relationships.

384. In most situations, I take on the mood of the
person or people I’m with.

385. I usually feel very inadequate when I meet
new people.

386. I feel so helpless when a close relationship
has ended that I seek out a new relationship
right away.

387. I made someone have sex with me before I
was 15 years old.

388. Even in close relationships, I am careful not
to do anything that will embarrass me.

389. I’m afraid I will lose people’s support if I
disagree with them.

390. When I’m working on a project of my own,
I often lose confidence and just quit.

Thank you very much for your cooperation.
Please return all materials.
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SITBI-Long Form 

These questions ask about your thoughts and feelings of suicide and self-injurious behaviors.  Please listen carefully 
and respond as accurately as you can.  Do you have questions before we begin? 

Suicidal Ideation 

1) Have you ever had thoughts of killing yourself? 1)_____________ 
0) no 1) yes

2) How old were you the first time you had thoughts of killing yourself? (age) 2)_____________ 

3) How old were you the last time? (age) 3)_____________ 

4) During how many separate times in your life have you had thoughts of killing 4)_____________ 
        yourself?  (Please give your best estimate.)  

5) How many separate times in the past year? 5)_____________ 

6) How many separate times in the past month? 6)_____________ 

7) How many separate times in the past week? 7)_____________ 

8) When was the last time? 8)_____________ 

Here is a scale we will use for a number of the upcoming questions. 

9) On this scale of 0 to 4, at the worst point how intense were your thoughts 9)_____________ 
    of killing yourself? 

10) On average, how intense were these thoughts? 10)_____________ 

11) When you’ve had a thought, what method did you think of using? 11)_____________ 
1) own prescription drugs 7) hanging 13) drowning
2) illicit drugs (not rx) 8) sharp object 14) suffocation
3) over-counter drugs 9) auto exhaust 15) other's rx drugs
4) poison 10) other gases 16) other ____
5) firearms 11) train/ car 17) multiple methods _____
6) immolation 12) jump from height 88) not applicable  99) unknown

12) Why do you think you have thoughts of killing yourself?         12)_____________

___________________________________________________________________________________

13) On a scale of 0 to 4, how much did you think of killing yourself as a way to 13)_____________ 
get rid of bad feelings? 

14) How much did you think of killing yourself as a way to feel something, because  14)_____________
you were feeling numb or empty? 
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15) How much did you think of killing yourself in order to communicate with 15)_____________ 
 someone else or to get attention? 

16) How much did you think of killing yourself in order to get out of doing 16)_____________ 
 something or to get away from others? 

17) On a scale of 0 to 4, to what extent did problems with your family lead to 17)_____________ 
your having thoughts of killing yourself? 

18) How much did problems with your friends lead to these thoughts? 18)_____________ 

19) How much did problems with your relationships lead to these thoughts? 19)_____________ 

20) How much did problems with your peers lead to these thoughts? 20)_____________ 

21) How much did problems with work or school lead to these thoughts? 21)_____________ 

22) How much did your mental state at the time lead to these thoughts? 22)_____________ 

23) During what percent of the time were you using drugs or alcohol when you 23)_____________ 
had thoughts of killing yourself? 

24) When you have thoughts of killing yourself, how long do they usually last? 24)_____________ 
0) 0 seconds 5) 1-2 days
1) 1-60 seconds 6) more than 2 days
2) 2-15 minutes 7) wide range (spans > 2 responses)
3) 16-60 minutes 88) not applicable
4) less than one day  99) unknown

25) Before you ever thought about killing yourself, how many of your friends, 25)_____________ 
to your knowledge, thought about killing themselves? 

26) Since the first time you thought about killing yourself, how many of your 26)_____________ 
friends have thought about killing themselves? 

27) Before you ever thought about killing yourself, how much did your friends 27)_____________ 
thinking about killing themselves influence your thinking about killing 
yourself, on a scale of 0 to 4? 

28) Since you ever thought about killing yourself, how much have your friends 28)_____________ 
thinking about killing themselves influenced your thinking about killing 
yourself on a scale of 0 to 4? 

29) On a scale of 0 to 4, what is the likelihood that you will have thoughts of 29)_____________ 
killing yourself in the future? 
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Suicide Plan 

30) Have you ever actually made a plan to kill yourself? 30)_____________ 
0) no 1) yes

We will refer to this as a suicide plan. 

31) How old were you the first time you made such a plan? (age) 31)_____________ 

32) How old were you the last time? (age) 32)_____________ 

33) During how many separate times in your life have you made a plan? 33)_____________ 

34) How many separate times in the past year? 34)_____________ 

35) How many separate times in the past month? 35)_____________ 

36) How many separate times in the past week? 36)_____________ 

37) On a scale of 0 to 4, at the worst point, how seriously did you consider 37)_____________ 
acting on the plan? 

38) On average, how seriously have you considered acting on them? 38)_____________ 

39) When you’ve had a plan, what method did you think of using? 39)_____________ 
1) own prescription drugs 7) hanging 13) drowning
2) illicit drugs (not rx) 8) sharp object 14) suffocation
3) over-counter drugs 9) auto exhaust 15) other's rx drugs
4) poison 10) other gases 16) other ____
5) firearms 11) train/ car 17) multiple methods _____
6) immolation 12) jump from height 88) not applicable

99) unknown

40) Why do you think you make suicide plans?               40)_____________

___________________________________________________________________________________

41) On a scale of 0 to 4, when you have made a suicide plan, how much did you 41)_____________ 
make this plan as a way to get rid of bad feelings? 

42) How much did you make this plan in order to feel something, because you were  42)_____________
feeling numb or empty? 

43) How much did you make this plan to communicate with someone else or to 43)_____________ 
get attention? 

44) How much did you make this plan to get out of doing something or to get away  44)_____________
from others? 
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45) On a scale of 0 to 4, to what extent did problems with your family lead to your 45)_____________ 
making suicide plans? 

46) How much did problems with your friends lead to your making suicide plans? 46)_____________ 

47) How much did problems with your relationships lead to your making suicide 47)_____________ 
plans? 

48) How much did problems with your peers lead to your making suicide plans? 48)_____________ 

49) How much did problems with work or school lead to your making suicide plans? 49)_____________

50) How much did your mental state at the time lead to your making suicide plans?  50)_____________

51) During what percent of the time were you using drugs or alcohol when you 51)_____________ 
made suicide plans? 

52) When you’ve had a plan, how long have you thought about it before either 52)_____________ 
moving onto something else or acting on the plan? 

0) 0 seconds 5) 1-2 days
1) 1-60 seconds 6) more than 2 days
2) 2-15 minutes 7) wide range (spans > 2 responses)
3) 16-60 minutes 88) not applicable
4) less than one day  99) unknown

53) Before you ever made a suicide plan, how many of your friends, to your 53)_____________ 
knowledge, made suicide plans? 

54) Since the first time you made a suicide plan, how many of your friends have 54)_____________ 
 made suicide plans? 

55) Before you ever made a suicide plan, how much did your friends making 55)_____________ 
suicide plans influence your making suicide plans, on a scale of 0 to 4? 

56) Since the first time you made a suicide plan, how much have your friends making 56)_____________
 suicide plans influenced your making suicide plans, on a scale of 0 to 4? 

57) On a scale of 0 to 4, what do you think the likelihood is that you will make 57)_____________ 
a suicide plan in the future?
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Suicide Gesture 

Say slowly - make sure they understand exactly what you are saying 

58) Have you ever done something to lead someone to believe that you wanted 58)_____________ 
to kill yourself when you really had no intention of doing so? 

0) no 1) yes

Only score if there was NO suicidal intent, and they wanted someone else to BELIEVE they wanted 
to make a suicide attempt 

We will refer to this as a suicide gesture. 

59) How old were you the first time you made a suicide gesture? (age) 59)_____________ 

60) How old were you the last time? (age) 60)_____________ 

61) During how many separate times in your life have you made a suicide gesture?  61)_____________

62)   How many have you made in the past year?              62)_____________ 

63)   How many have you made in the past month?             63)_____________ 

64)   How many have you made in the past week?             64)_____________ 

65)   What have you done?                     65)_____________ 

______________________________________________________________________________________ 

66)   Why do you think you make suicide gestures?             66)_____________ 

______________________________________________________________________________________ 

67) On a scale of 0 to 4, when you have made a suicide gesture, how much did you  67)_____________
make this gesture as a way to get rid of bad feelings? 

68) How much did you make the gesture to feel something, because you were feeling 68)_____________
numb or empty? 

69) How much did you make the gesture to communicate with someone else or to 69)_____________ 
get attention? 

70) How much did you make the gesture to get out of doing something or to get away 70)_____________
from others? 

71) On a scale of 0 to 4, to what extent did problems with your family lead to your 71)_____________ 
making suicide gestures? 

72) How much did problems with your friends lead to your making suicide gestures? 72)_____________
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73) How much did problems with your relationships lead to your making suicide 73)_____________ 
gestures? 

74) How much did problems with your peers lead to your making suicide gestures?  74)_____________

75) How much did problems with work or school lead to your making suicide 75)_____________ 
gestures? 

76) How much did your mental state at the time lead to your making suicide 76)_____________ 
gestures? 

77) During what percent of the time were you using drugs or alcohol when you 77)_____________ 
 made suicide gestures? 

78) When you’ve made a suicide gesture, for how long have you thought about it 78)_____________ 
before doing it? 

0) 0 seconds 5) 1-2 days
1) 1-60 seconds 6) more than 2 days
2) 2-15 minutes 7) wide range (spans > 2 responses)
3) 16-60 minutes 88) not applicable
4) less than one day  99) unknown

79) Before you ever made a suicide gesture, how many of your friends, to your 79)_____________ 
knowledge, made suicide gestures? 

80) Since the first time you made a suicide gesture, how many of your friends have  80)_____________
 made suicide gestures? 

81) Before you ever made a suicide gesture, how much did your friends making 81)_____________ 
suicide gestures influence your making suicide gestures, on a scale of 0 to 4? 

82) Since the first time you made a suicide gesture, how much have your 82)_____________ 
 friends making suicide gestures influenced your making suicide gestures, 

on a scale of 0 to 4? 

83) On a scale of 0 to 4, what do you think the likelihood is that you will make 83)_____________ 
a suicide gesture in the future? 
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Suicide Attempt 

84) Have you ever made an actual attempt to kill yourself in which you had at 84)_____________ 
least some intent to die? 

0) no 1) yes

We will refer to this as a suicide attempt. 

85) How old were you the first time you made a suicide attempt?  (age) 85)_____________ 

86) When was the most recent attempt? 86)___/____/_____ 

87) How many days was that from today? 87)_____________ 
88) not applicable
99) time unknown

88) How many suicide attempts have you made in your lifetime? 88)_____________ 

89) How many have you made in the past year? 89)_____________ 

90) How many have you made in the past month? 90)_____________ 

91) How many have you made in the past week? 91)_____________ 

92) What method did you use for your most recent attempt? 92)_____________ 
1) own prescription drugs 7) hanging 13) drowning
2) illicit drugs (not rx) 8) sharp object 14) suffocation
3) over-counter drugs 9) auto exhaust 15) other's rx drugs
4) poison 10) other gases 16) other ____
5) firearms 11) train/ car 17) multiple methods _____
6) immolation 12) jump from height 88) not applicable

99) unknown

93) What were the circumstances that contributed most to your most recent attempt?
Put in order of importance. 
1) job loss/ job stress/ academic failure 8) psychiatric symptoms 93a)____________ 
2) dispute with family or friends 9) humiliating event
3) dispute with spouse/lover 10) other: ____________ 93b)____________ 
4) financial problems 11) refuses to answer
5) eviction 88) not applicable 93c)____________ 
6) health problems 99) unknown
7) death of another person

94) What kind of injuries did you have as a result of this attempt? 94)_____________ 

Regarding the most lethal attempt: 

95) When did it occur? 95)___/____/_____ 
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96) What kind of injuries did you have as a result of this attempt? 96)_____________ 

97) How long have you usually thought about suicide before making an attempt? 97)_____________ 
0) 0 seconds 5) 1-2 days
1) 1-60 seconds 6) more than 2 days
2) 2-15 minutes 7) wide range (spans > 2 responses)
3) 16-60 minutes 88) not applicable
4) less than one day  99) unknown

98) Why do you think you make suicide attempts?             98)_____________

___________________________________________________________________________________

99) On a scale of 0 to 4, when you have made a suicide attempt, how much did you  99)_____________
make this attempt as a way to get rid of bad feelings? 

100) How much did you make the attempt to feel something, because you were feeling 100)_____________
numb or empty?

101) How much did you make the attempt to communicate with someone else or to  101)_____________
get attention?

102) How much did you make the attempt to get out of doing something or to get 102)_____________ 
away from others?

103) On a scale of 0 to 4, to what extent did problems with your family lead to your  103)_____________
making a suicide attempt?

104) How much did problems with your friends lead to your making a suicide attempt? 104)_____________

105) How much did problems with your relationships lead to your making a suicide   105)_____________
attempt?

106) How much did problems with your peers lead to your making a suicide attempt? 106)_____________

107) How much did problems with work or school lead to your making a suicide 107)_____________ 
attempt?

108) How much did your mental state at the time lead to your making a suicide 108)_____________ 
attempt?
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109) On a scale of 0 to 4, how much physical pain were you in when you made 109)_____________ 
 the suicide attempt(s)? 

110) During what percent of the time were you using drugs or alcohol when you 110)_____________ 
 made the suicide attempt(s)? 

111) Before you ever made a suicide attempt, how many of your friends, to your 111)_____________ 
knowledge, had made suicide attempts?

112) Since the first time you made a suicide attempt, how many of your friends have  112)_____________
 made suicide attempts? 

113) Before you ever made a suicide attempt, how much did your friends making 113)_____________ 
suicide attempts influence your making suicide attempts, on a scale of 0 to 4?

114) Since the first time you made a suicide attempt, how much have your friends 114)_____________ 
making suicide attempts influenced your making suicide attempts,

on a scale of 0 to 4? 

115) On a scale of 0 to 4, what do you think the likelihood is that you will 115)_____________ 
make a suicide attempt in the future?
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Thoughts of Non-Suicidal Self-Injury 

116) Have you ever had thoughts of purposely hurting yourself without 116)_____________  
wanting to die? (for example, cutting or burning)

0) no 1) yes

We will refer to this as non-suicidal self-injury. 

117) How old were you the first time you thought about engaging in NSSI? (age) 117)_____________  

118) How old were you the last time? (age) 118)_____________ 

119) During how many separate times in your life have you thought about 119)_____________ 
engaging in NSSI?

120) How many separate times in the past year? 120)____________ 

121) How many separate times in the past month? 121)____________ 

122) How many separate times in the past week? 122)____________ 

123) On the scale of 0 to 4, at the worst point, how intense were your thoughts 123)_____________ 
about engaging in NSSI?

124)  On average, how intense were these thoughts?             124)_____________  

125)  Why do you think you have thoughts of engaging in NSSI?        125)_____________ 

  ___________________________________________________________________________________ 

126) On a scale of 0 to 4, how much did you think of engaging in NSSI as a way to 126)_____________ 
get rid of bad feelings?

127) How much did you think of engaging in NSSI as a way to feel something, 127)_____________ 
because you were feeling numb or empty?

128) How much did you think of engaging in NSSI in order to communicate with 128)_____________ 
 someone else or to get attention? 

129) How much did you think of engaging in NSSI in order to get out of doing 129)_____________ 
something or to get away from others?

130) On a scale of 0 to 4, to what extent did problems with your family lead to 130)_____________ 
your having thoughts of engaging in NSSI?

131) How much did problems with your friends lead to these thoughts? 131)_____________ 

132) How much did problems with your relationships lead to these thoughts? 132)_____________  
133) How much did problems with your peers lead to these thoughts? 133)_____________  
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134) How much did problems with work or school lead to these thoughts? 134)_____________  

135) How much did your mental state at the time lead to these thoughts? 135)_____________  

136) During what percent of the time were you using drugs or alcohol when you 136)_____________ 
 had thoughts of engaging in NSSI? 

137) When you have had these thoughts, how long have they usually lasted? 137)_____________ 
0) 0 seconds 5) 1-2 days
1) 1-60 seconds 6) more than 2 days
2) 2-15 minutes 7) wide range (spans > 2 responses)
3) 16-60 minutes 88) not applicable
4) less than one day  99) unknown

138) Before you ever thought about engaging in NSSI, how many of your friends, 138)_____________ 
to your knowledge, thought about engaging in NSSI?

139) Since the first time you thought about engaging in NSSI, how many of your 139)_____________ 
friends have thought about engaging in NSSI?

140) Before you ever thought about engaging in NSSI, how much did your friends 140)_____________ 
thinking about engaging in NSSI influence your thinking about engaging in
NSSI, on a scale of 0 to 4? 

141) Since you ever thought about engaging in NSSI, how much have your friends 141)_____________ 
thinking about engaging in NSSI influenced your thinking about engaging in
NSSI on a scale of 0 to 4? 

142) On a scale of 0 to 4, what do you think the likelihood is that you will have 142)_____________ 
thoughts about engaging in NSSI in the future?
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Non-Suicidal Self-Injury 

143) Have you ever actually engaged in NSSI? 143)_____________ 
0) no 1) yes

144) How old were you the first time? (age) 144)_____________ 

145) How old were you the last time? (age) 145)_____________ 

146) How many times in your life have you engaged in NSSI? 146)_____________ 

147) How many times in the past year? 147)_____________ 

148) How many times in the past month? 148)_____________ 

149) How many times in the past week? 149)_____________ 

150) Now I’m going to go through a list of things that people have done to harm
themselves.  Please let me know which of these you’ve done: 150a)_____________ 

1) cut or carved skin
2) hit yourself on purpose 150b)_____________ 
3) pulled your hair out
4) gave yourself a tattoo 150c)_____________ 
5) picked at a wound
6) burned your skin (i.e., with a cigarette, match or other hot object) 150d)_____________ 
7) inserted objects under your nails or skin
8) bit yourself (e.g., your mouth or lip) 150e)_____________ 
9) picked areas of your body to the point of drawing blood
10) scraped your skin
11) “erased” your skin to the point of drawing blood
12) other (specify):___________________________
88) not applicable
99) unknown

151) Have you ever received medical treatment for harm caused by NSSI? 151)_____________ 
0) no 88) not applicable
1) yes 99) unknown

152) Why do you think you engage in NSSI? 152)_____________ 

 ___________________________________________________________________________________ 

153) On a scale of 0 to 4, when you have engaged in NSSI, how much did you 153)_____________ 
do it as a way to get rid of bad feelings?

154) How much did you engage in NSSI in order to feel something, because you 154)_____________ 
were feeling numb or empty?

155) How much did you engage in NSSI to communicate with someone else or to 155)_____________ 
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get attention? 

156) How much did you engage in NSSI to get out of doing something or to get away 156)_____________
from others?

157) On a scale of 0 to 4, to what extent did problems with your family lead to your  157)_____________
engaging in NSSI?

158) How much did problems with your friends lead to your engaging in NSSI? 158)_____________ 

159) How much did problems with your relationships lead to your engaging in NSSI? 159)_____________

160) How much did problems with your peers lead to your engaging in NSSI? 160)_____________ 

161) How much did problems with work or school lead to your engaging in NSSI? 161)_____________ 

162) How much did your mental state at the time lead to your engaging in NSSI? 162)_____________ 

163) During what percent of the time were you using drugs or alcohol when you 163)_____________ 
 engaged in NSSI? 

164) On average, how long have you thought about NSSI before engaging in it? 164)_____________ 
0) 0 seconds 5) 1-2 days
1) 1-60 seconds 6) more than 2 days
2) 2-15 minutes 7) wide range (spans > 2 responses)
3) 16-60 minutes 88) not applicable
4) less than one day  99) unknown

165) Before you ever engaged in NSSI, how many of your friends, to your knowledge, 165)_____________
engaged in NSSI?

166) Since the first time you engaged in NSSI, how many of your friends have 166)_____________ 
 engaged in NSSI? 

167) Before you ever engaged in NSSI, how much did your friends engaging in 167)_____________ 
NSSI influence your engaging in NSSI, on a scale of 0 to 4?

168) Since the first time you engaged in NSSI, how much have your friends engaging 168)_____________
 of NSSI influenced your engaging in NSSI, on a scale of 0 to 4? 

169) On a scale of 0 to 4, what do you think the likelihood is that you will 169)_____________ 
engage in NSSI in the future?
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0 1 2 3   4 
 

Low/little           Very much/ Severe 

Suggested citation for this measure: 

Nock, M. K., Holmberg, E. B., Photos, V. I., & Michel, B. D. (2007). The Self-Injurious Thoughts and Behaviors Interview: 
Development, reliability, and validity in an adolescent sample. Psychological Assessment, 19, 309-317. 
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Appendix C: Eating Disorder Examination-Questionnaire 



1 

ID:   Date: 

EATING QUESTIONNAIRE 

Instructions: The following questions are concerned with the past four weeks (28 days) 
only. Please read each question carefully. Please answer all of the questions.  Please only 
choose one answer for each question. Thank you. 

Questions 1 to 12: Please circle the appropriate number on the right. Remember that the questions 
only refer to the past four weeks (28 days) only. 

On how many of the past 28 days …… No 
days 

1-5
days

6-12
days

13-15
days

16-22
days

23-27
days

Every 
day 

1 Have you been deliberately trying to limit the 
amount of food you eat to influence your shape or 
weight (whether or not you have succeeded)? 

0 1 2 3 4 5 6 

2 Have you gone for long periods of time (8 waking 
hours or more) without eating anything at all in 
order to influence your shape or weight? 

0 1 2 3 4 5 6 

3 Have you tried to exclude from your diet any foods 
that you like in order to influence your shape or 
weight (whether or not you have succeeded)? 

0 1 2 3 4 5 6 

4 Have you tried to follow definite rules regarding 
your eating (for example, a calorie limit) in order to 
influence your shape or weight (whether or not you 
have succeeded)? 

0 1 2 3 4 5 6 

5 Have you had a definite desire to have an empty 
stomach with the aim of influencing your shape or 
weight? 

0 1 2 3 4 5 6 

6 Have you had a definite desire to have a totally flat 
stomach? 

0 1 2 3 4 5 6 

7 Has thinking about food, eating or calories made it 
very difficult to concentrate on things you are 
interested in (for example, working, following a 
conversation, or reading)? 

0 1 2 3 4 5 6 

8 Has thinking about shape or weight made it very 
difficult to concentrate on things you are interested 
in (for example, working, following a conversation, 
or reading)? 

0 1 2 3 4 5 6 

9 Have you had a definite fear of losing control over 
eating? 

0 1 2 3 4 5 6 

10 Have you had a definite fear that you might gain 
weight? 

0 1 2 3 4 5 6 

11 Have you felt fat? 
0 1 2 3 4 5 6 

12 Have you had a strong desire to lose weight? 
0 1 2 3 4 5 6 
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Questions 13-18: Please fill in the appropriate number in the boxes on the right. Remember that 
the questions only refer to the past four weeks (28 days). 

Over the past four weeks (28 days)……. 

13 Over the past 28 days, how many times have you eaten what other people 
would regard as an unusually large amount of food (given the circumstances)? 

…………….. 

14 ….On how many of these times did you have a sense of having lost control 
over your eating (at the time that you were eating)? 

…………….. 

15 Over the past 28 days, on how many DAYS have such episodes of overeating 
occurred (i.e. you have eaten an unusually large amount of food and have had 
a sense of loss of control at the time)? 

…………….. 

16 Over the past 28 days, how many times have you made yourself sick (vomit) 
as a means of controlling your shape or weight? 

…………….. 

17 Over the past 28 days, how many times have you taken laxatives as a means 
of controlling your shape or weight? 

…………….. 

18 Over the past 28 days, how many times have you exercised in a “driven” or 
“compulsive” way as a means of controlling your weight, shape or amount of 
fat or to burn off calories?  …………….. 

Questions 19-21: Please circle the appropriate number. Please note that for these questions the 
term “binge eating” means eating what others would regard as an unusually large amount of food 
for the circumstances, accompanied by a sense of having lost control over eating. 

19 Over the past 28 days, on how many days have 
you eaten in secret (ie, furtively)?......Do not 
count episodes of binge eating 

No 
days 

1-5
days

6-12
days

13-15
days

16-22
days

23-27
days

Every 
day 

0 1 2 3 4 5 6 

20 On what proportion of the times that you have 
eaten have you felt guilty (felt that you’ve done 
wrong) because of its effect on your shape or 
weight? 
......Do not count episodes of binge eating 

None 
of the 
times 

A few 
of the 
times 

Less 
than 
half 

Half of 
the 

times 

More 
than 
half 

Most 
of the 
time 

Every 
time 

0 1 2 3 4 5 6 

21 Over the past 28 days, how concerned have you 
been about other people seeing you eat? 
......Do not count episodes of binge eating 

Not at 
all 

Slightly Moderately Markedly 

0 1 2 3 4 5 6 
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Questions 22-28: Please circle the appropriate number on the right. Remember that the questions 
only refer to the past four weeks (28 days) 

What is your weight at present? (Please give your best estimate). ……………………………. 

What is your height? (Please give your best estimate). ……………………………. 

If female: Over the past three-to-four months have you missed any menstrual periods? …………… 

If so, how many? ……………………………. 

Have you been taking the “pill”? ………………….. 

THANK YOU 

EDE-Q reproduced with permission.  Fairburn and Beglin (2008).  In Fairburn, C. G. (2008). Cognitive Behavior Therapy and Eating 
Disorders.  Guilford Press, New York. 

On how many of the past 28 days …… Not 
at all 

Slightly Moderately Markedly 

22 Has your weight influenced how you think about 
(judge) yourself as a person? 

0 1 2 3 4 5 6 

23 Has your shape influenced how you think about 
(judge) yourself as a person? 

0 1 2 3 4 5 6 

24 How much would it have upset you if you had been 
asked to weigh yourself once a week (no more, or 
less, often) for the next four weeks? 

0 1 2 3 4 5 6 

25 How dissatisfied have you been with your weight? 
0 1 2 3 4 5 6 

26 How dissatisfied have you been with your shape? 
0 1 2 3 4 5 6 

27 How uncomfortable have you felt seeing your body 
(for example, seeing your shape in the mirror, in a 
shop window reflection, while undressing or taking 
a bath or shower)? 

0 1 2 3 4 5 6 

28 How uncomfortable have you felt about others 
seeing your shape or figure (for example, in 
communal changing rooms, when swimming, or 
wearing tight clothes)? 

0 1 2 3 4 5 6 
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Appendix D: Michigan Alcoholism Screening Test



 

1. Do you feel you are a normal drinker?  (By normal we mean you drink less
than or as much as most other people.) Yes No 

2. Have you ever awakened the morning after some drinking the night before
and found that you could not remember a part of the evening? Yes No 

3. Does your wife, husband, a parent , or other near relative ever worry or
complain about your drinking? Yes No 

4. Can you stop drinking without a struggle after one or two drinks? Yes No 

5. Do you ever feel guilty about your drinking? Yes No 

6. Do friends or relatives think you are a normal drinker? Yes No 

7. Are you able to stop drinking when you want to? Yes No 

8. Have you ever attended a meeting of Alcoholics Anonymous (AA)? Yes No 

9. Have you gotten into physical fights when drinking? Yes No 

10. Has your drinking ever created problems between you and your wife,
husband, a parent, or other relative?

Yes No 

11. Has your wife, husband (or other family members) ever gone to anyone for
help about your drinking?

Yes No 

12. Have you ever lost friends because of drinking? Yes No 

13. Have you ever gotten into trouble at work or school because of drinking? Yes No 

14. Have you ever lost a job because of drinking? Yes No 

15. Have you ever neglected your obligations, your family or your work for two
or more days in a row because you were drinking? Yes No 

16. Do you drink before noon fairly often? Yes No 

17. Have you ever been told you have liver trouble?  Cirrhosis? Yes No 

18. After heavy drinking have you ever had Delirium Tremens (D.T.s) or
severe shaking, or heard voices or seen things that really were not there?

Yes No 

19. Have you ever gone to anyone for help about your drinking? Yes No 

20. Have you ever been in a hospital because of drinking? Yes No 

21. Have you ever been a patient in a psychiatric hospital or on a psychiatric
ward of a general hospital where drinking was part of the problem that
resulted in hospitalization?

Yes No 

22. Have you ever been seen at a psychiatric or mental health clinic, or gone
to any doctor, social worker, or clergyman for help with an emotional
problem, where drinking was part of the problem? Yes No 

23. Have you ever been arrested for drunk driving, driving while intoxicated, or
driving under the influence of alcoholic beverages?
(If YES, how many times? ______)

Yes No 

24. Have you ever been arrested, or taken into custody even for a few hours,
because of other drunk behavior?
If YES, how many times?_____)

Yes No 

Patient Name:______________________________________  Date:______________________ 

 The Michigan Alcoholism Screening Test (MAST) 
Please circle either Yes or No for each item as it applies to you.  
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Appendix E: UPPS-P Impulsivity scale 



UPPS-P 
Below are a number of statements that describe ways in which people act and think. For each statement, please 
indicate how much you agree or disagree with the statement.  If you Agree Strongly circle 1, if you Agree 
Somewhat circle 2, if you Disagree somewhat circle 3, and if you Disagree Strongly circle 4.  Be sure to 
indicate your agreement or disagreement for every statement below. Also, there are questions on the following 
pages.  

Agree Agree Disagree Disagree 
Strongly Some Some Strongly 

1. I have a reserved and cautious attitude toward life.
2. I have trouble controlling my impulses.
3. I generally seek new and exciting experiences and sensations.
4. I generally like to see things through to the end.
5. When I am very happy, I can’t seem to stop myself from doing things

that can have bad consequences.
6. My thinking is usually careful and purposeful.
7. I have trouble resisting my cravings (for food, cigarettes, etc.).
8. I'll try anything once.
9. I tend to give up easily.
10. When I am in great mood, I tend to get into situations that could cause

me problems.
11. I am not one of those people who blurt out things without thinking.
12. I often get involved in things I later wish I could get out of.
13. I like sports and games in which you have to choose your next move

very quickly.
14. Unfinished tasks really bother me.
15. When I am very happy, I tend to do things that may cause problems in

my life.
16. I like to stop and think things over before I do them.
17. When I feel bad, I will often do things I later regret in order to make

myself feel better now.
18. I would enjoy water skiing.
19. Once I get going on something I hate to stop.
20. I tend to lose control when I am in a great mood.
21. I don't like to start a project until I know exactly how to proceed.

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

1 2 3 4 
1 2 3 4 
1 2 3 4 

1 2 3 4 
1 2 3 4 

1 2 3 4 
1 2 3 4 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

Please go to the next page 
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Agree Agree Disagree Disagree 
Strongly Some Some Strongly 

22. Sometimes when I feel bad, I can’t seem to stop what I am doing even
though it is making me feel worse.

23. I quite enjoy taking risks.
24. I concentrate easily.
25. When I am really ecstatic, I tend to get out of control.
26. I would enjoy parachute jumping.
27. I finish what I start.
28. I tend to value and follow a rational, "sensible" approach to things.
29. When I am upset I often act without thinking.
30. Others would say I make bad choices when I am extremely happy about

something.
31. I welcome new and exciting experiences and sensations, even if they are

a little frightening and unconventional.
32. I am able to pace myself so as to get things done on time.
33. I usually make up my mind through careful reasoning.
34. When I feel rejected, I will often say things that I later regret.
35. Others are shocked or worried about the things I do when I am feeling

very excited.
36. I would like to learn to fly an airplane.
37. I am a person who always gets the job done.
38. I am a cautious person.
39. It is hard for me to resist acting on my feelings.
40. When I get really happy about something, I tend to do things that can

have bad consequences.
41. I sometimes like doing things that are a bit frightening.
42. I almost always finish projects that I start.
43. Before I get into a new situation I like to find out what to expect from it.
44. I often make matters worse because I act without thinking when I am

upset.
45. When overjoyed, I feel like I can’t stop myself from going overboard.

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

1 2 3 4 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

1 2 3 4 
1 2 3 4 

Please go to the next page 
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Agree Agree Disagree Disagree 
Strongly Some Some Strongly 

46. I would enjoy the sensation of skiing very fast down a high mountain
slope.

47. Sometimes there are so many little things to be done that I just ignore
them all.

48. I usually think carefully before doing anything.
49. When I am really excited, I tend not to think of the consequences of my

actions.
50. In the heat of an argument, I will often say things that I later regret.
51. I would like to go scuba diving.
52. I tend to act without thinking when I am really excited.
53. I always keep my feelings under control.
54. When I am really happy, I often find myself in situations that I normally
wouldn’t be comfortable with.
55. Before making up my mind, I consider all the advantages and

disadvantages.
56. I would enjoy fast driving.
57. When I am very happy, I feel like it is ok to give in to cravings or
overindulge.
58. Sometimes I do impulsive things that I later regret.
59. I am surprised at the things I do while in a great mood.
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