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Abstract

Non-suicidal self-injury (NSSI) is a strong predictor of suicidal ideation and attempts. Consistent 

with the interpersonal theory of suicide, preliminary evidence suggests that NSSI is associated 

with higher levels of perceived burdensomeness (PB) and thwarted belongingness (TB). However, 

no study to date has examined the cross-sectional and prospective relationships between NSSI, 

TB, PB, and suicidal ideation (SI). To fill this gap, this study examined the mediating role of TB 

and PB in the relationship between NSSI and SI at baseline and follow-up. Young adults (N=49) 

with and without histories of NSSI completed self-report measures of TB, PB, and SI at three time 

points over two months. NSSI history was associated with higher levels of PB, TB, and SI at all 

time points. TB and PB significantly accounted for the relationship between NSSI history and SI 

at baseline. However, the relationship between NSSI history and SI at follow-up was mediated by 

PB, not TB. Findings provide evidence for the roles of TB and PB in the relationship between 

NSSI and SI, and partial support for the interpersonal theory of suicide. Future research and 

clinical implications are discussed.
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1. Introduction

Non-suicidal self-injury (NSSI), or the intentional destruction of one's own body tissue 

without the desire to die (Silverman et al., 2007), is increasingly common among young 

adults in the United States. Researchers estimate that approximately 5.9% of individuals 

report lifetime NSSI (Klonsky, 2011), with even higher rates of NSSI among older 

adolescent and young adult populations (12–38%; Gratz et al., 2002; Heath et al., 2008; 

Jacobson and Gould, 2007; Polk and Liss, 2007; Whitlock et al., 2006). Although there is 

consistent evidence that NSSI is a robust predictor of suicide-related behaviors and that 

these behaviors co-occur (Andover and Gibb, 2010; Asarnow et al., 2011; Klonsky et al., 
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2013; Klonsky and Muehlenkamp, 2007; Muehlenkamp and Gutierrez, 2007; Nock et al., 

2006; Wilkinson et al., 2011), not all self-injurers exhibit suicide-related symptoms. In some 

studies, researchers report that only 34–45% of older adolescents and young adults engaging 

in NSSI also report suicidal ideation (Hawton, Rodham, Evans, and Weatherall, 2002; 

Muehlenkamp and Kerr, 2010; Whitlock et al., 2009), and in other studies, the majority of 

individual engaging in NSSI did not exhibit any suicide-related behaviors (Muehlenkamp 

and Guiterrez, 2004; Whitlock and Knox, 2007). This suggests that while there is significant 

overlap, there are also important differences between those who self-harm with and without 

suicidal intent.

Previous studies seeking to examine the distinction between NSSI and suicide-related 

behaviors have taken two main approaches. Some have compared individuals who only 

engage in NSSI to those who only exhibit suicide-related behaviors. These studies have 

found that compared to individuals with a history of suicide attempts, individuals engaging 

in NSSI are more interpersonally sensitive and report more stress during interpersonal 

conflicts (Kim et al., 2015), identify more strongly with death and suicide (Dickstein et al., 

2015), and are at greater risk for attempting suicide in the future (Asarnow et al., 2011). 

Other studies have examined this overlap by comparing individuals who engage in NSSI 

only to those who have a history of both NSSI and suicide attempts. These studies have 

found that in adolescent and adult samples, individuals with both NSSI and suicide attempt 

histories report more severe symptoms of psychopathology than individuals with either of 

those self-harming behaviors alone (Dougherty et al., 2009; Guertin et al., 2001; 

Muehlenkamp and Gutierrez, 2007; Stanley et al., 2001). Overall, these findings indicate 

correlational links between suicidality and NSSI; however, there is a lack of emphasis on the 

mechanisms underlying this relationship, which limits our ability to understand factors that 

can predict future suicide-related symptoms among those engaging in NSSI.

In an effort to better understand these behaviors, theories of suicidal behavior may provide 

insight. One theoretical approach that may shed light on the overlap between these behaviors 

is the interpersonal theory of suicide (Joiner, 2005; Van Orden et al., 2010). Briefly, the 

interpersonal theory posits that the combination of perceived burdensomeness (i.e., feeling 

that others would be better o. without the self) and thwarted belongingness (i.e., social 

disconnection and loneliness) represents severe suicidal desire. When combined with the 

acquired capability for suicide (i.e., fearlessness about death and elevated physical pain 

tolerance), an individual is said to be at risk for engaging in a lethal or near-lethal suicide 

attempt.

From the lens of the interpersonal theory, the connection between NSSI and suicidal 

behavior is driven largely by the influence of NSSI on the acquired capability for suicide 

(Joiner et al., 2012). The interpersonal theory postulates that repeated NSSI engagement 

decreases fear of death and injury and increases tolerance for pain, thereby elevating 

capability for suicide and facilitating suicidal behavior. Converging evidence supports these 

conjectures. For example, previous research has reported that individuals with a history of 

NSSI show increased pain endurance (Hooley et al., 2010), lower pain ratings, and greater 

pain thresholds (Schmahl et al., 2004). These findings suggest that NSSI engagement, which 

repeatedly exposes individuals to a painful and provocative event, may be associated with 
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elevated levels of acquired capability for suicide. Indeed, individuals with a history of NSSI 

demonstrate higher levels of acquired capability than those without such experiences cross-

sectionally (Bender et al., 2011; Franklin et al., 2011; Hooley et al., 2010; Van Orden et al., 

2008) and longitudinally, one year later (Willoughby et al., 2015). Overall, these findings 

appear to support the relationship between acquired capability and NSSI.

Given that the interpersonal theory does not directly delineate a link between NSSI, thwarted 

belongingness and perceived burdensomeness, less is known about the relationship between 

these variables. However, existing evidence suggests that NSSI may negatively impact these 

interpersonal needs. For one, previous research has suggested that one function of NSSI 

engagement is to obtain social reinforcement (e.g., to avoid social punishment or show 

others that they are experiencing negative emotions; Nock and Prinstein, 2004). According 

to the four-function model of NSSI, those engaging in NSSI for the purposes of social 

reinforcement may lack interpersonal effectiveness (Nock and Prinstein, 2004). 

Furthermore, previous research has indicated that individuals with a history of NSSI report 

poorer social support than individuals without such history (Heath et al., 2009). Thus, NSSI 

engagement may be related to poorer social functioning, which may increase isolation and 

feelings of loneliness. Relatedly, researchers have reported that over half of individuals with 

a history of NSSI report “always” engaging in NSSI alone and one-third of individuals 

report “sometimes” engaging in NSSI alone (Glenn and Klonsky, 2009). Overtime, poor 

social support and withdrawal from social interactions may directly contribute to feelings of 

thwarted belongingness (Van Orden et al., 2010).

A compatible explanation is that the tendency to engage in NSSI alone and reluctance to 

disclose NSSI may be explained by fears of burdening others. Anecdotally, studies have 

reported that some individuals engaging in NSSI express concerns that they are placing an 

emotional burden on friends and family (e.g., burdening parents with feelings of failure, 

worry, and guilt regarding their parenting skills; Rosenrot, 2015). These feelings may be 

justified given that research has found that parents of youth who engage in NSSI explicitly 

report increased burden and stress (Arbuthnott and Lewis, 2015), which may inadvertently 

reinforce the feelings of burden experienced by those engaging in NSSI. Previous research 

has suggested that individuals engaging in NSSI may experience shame regarding their 

behavior (Brown et al., 2009; Gilbert et al., 2010). Shame is associated with concealment of 

emotional distress and mental illness from others (MacDonald and Morley, 2001). Further, 

they may also experience fears of social rejection and negative evaluation associated with 

disclosing self-harm behaviors. In the context of suicide risk, previous evidence has 

supported the connection between shame, fears of negative social evaluation, and feelings of 

thwarted belongingness and perceived burdensomeness (Chu et al., 2015a; Hill and Pettit, 

2012; Wong et al., 2014; Van Orden et al., 2010). Thus, one possibility is that some 

individuals engaging in NSSI fear that they are burdening others.

Research directly testing a potential relationship between NSSI and thwarted belongingness 

and perceived burdensomeness is limited. In the only empirical test of this hypothesis to 

date, frequency of NSSI was positively associated with both perceived burdensomeness and 

thwarted belongingness cross-sectionally (Assavedo and Anestis, 2015). However, after 

controlling for symptoms of depression and borderline personality disorder, only the 
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association between NSSI frequency and thwarted belongingness remained significant and 

this relationship was fully mediated by these covariates. This suggests that NSSI may be 

associated with suicidal desire directly through increased feelings of thwarted belongingness 

and indirectly through perceived burdensomeness. Interestingly, mounting evidence 

providing partial support for the interpersonal theory of suicide suggests that perceived 

burdensomeness, individually, may be a more robustly associated with suicidal ideation than 

thwarted belongingness only or their interaction (Bryan et al., 2012, 2010; Chu et al., 2016; 

Van Orden et al., 2008). Given these findings, research examining the individual 

relationships between NSSI and each construct of the interpersonal theory are needed. 

Additionally, as Assavedo and Anestis's (2015) study employed a cross-sectional approach 

and did not examine suicide-related behaviors, it is limited in its ability to make conclusions 

regarding the role of the interpersonal theory of suicide in understanding the ability of NSSI 

to predict future suicide-related behaviors. Therefore, more studies are needed to replicate 

and expand these findings to further understand these links.

To our knowledge, no prospective studies have directly examined suicide risk in individuals 

with a history of NSSI through the lens of the interpersonal theory of suicide. However, 

findings from previous longitudinal studies examining the association between NSSI and 

suicide-related behaviors are consistent with the interpersonal theory's hypotheses. For 

example, Prinstein and colleagues (2008) found that among recently hospitalized 

adolescents, NSSI history predicted weaker suicidal ideation remission following discharge. 

Their findings are useful for understanding the interpersonal theory as they are consistent 

with the idea that repeated engagement in NSSI may habituate adolescents to pain, thereby 

increasing the likelihood of future suicidal behaviors (Prinstein et al., 2008). However, this 

study did not assess the interpersonal theory of suicide constructs, and further research is 

needed to understand the prospective relationship between these variables.

In order to address these gaps in the previous literature on NSSI, this study cross-sectionally 

and prospectively evaluated the mediating role of the interpersonal theory of suicide 

variables in the relationship between NSSI on suicidal thoughts and behaviors. Given 

prevalence of NSSI and suicide-related behaviors among young adults (Barrios et al., 2000; 

Heath et al., 2008; Whitlock et al., 2009), we examined our research questions in an 

undergraduate sample. We hypothesized that a) individuals with a history of NSSI would 

report significantly higher levels of thwarted belongingness, perceived burdensomeness, and 

suicidal ideation in comparison to controls; b) thwarted belongingness and perceived 

burdensomeness would significantly mediate the relationship between NSSI and suicidal 

ideation at baseline; and c) thwarted belongingness and perceived burdensomeness would 

significantly mediate the relationship between NSSI and suicidal ideation at three- and six-

week follow-ups. Fig. 1 summarizes the hypothesized explanatory model for the relationship 

between NSSI and suicidal behavior from the perspective of the interpersonal theory.

2. Method

2.1. Participants

Participants were 49 young adult undergraduate students (77.6% female), aged 18–23 (M = 

18.84, SD = 1.18) at a large Southeastern state university. Approximately one half were 

Chu et al. Page 4

Psychiatry Res. Author manuscript; available in PMC 2017 December 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



recruited due to their history of NSSI. A majority of participants self-identified as White/

Caucasian (84%), 16% as Hispanic, 10% as Asian, 4% as Black/African American, and 

2.0% as American Indian/Alaskan Native (to ensure cultural sensitivity, participants were 

allowed to select multiple ethnicities and were not asked to indicate a primary ethnicity). In 

order to be included in this study, participants had to be proficient in reading and speaking in 

English and at least 18 years of age. Eleven participants (22%) reported a previous 

psychiatric diagnosis.

Thirty-three (67.3%) participants reported a lifetime history of NSSI with a lifetime average 

of 11.02 instances of NSSI (SD = 21.70, range = 1, 100); all individuals with a history of 

NSSI reported engaging in NSSI in the last year (M = 3.44, SD = 11.51, range = 1, 75). The 

mean age of onset of NSSI was 13.39 years (SD = 3.13, range = 1, 18) and the average 

number of years of NSSI was 5.65 years (SD = 3.02, range = 1, 10). The average number of 

NSSI methods endorsed was 3.18 (SD = 1.88, range = 1, 8) with the majority reporting a 

history of cutting (78.8%) and wound picking (72.7%). Other methods endorsed included 

hitting (51.5%), biting (36.4%), scraping skin (30.3%), pulling hair (21.2%), burning 

(21.2%), and inserting objects under the skin (18.2%). Further, 20 (40%) participants 

reported lifetime suicidal ideation, 11 (22%) reported having a specific plan, and 7 (14%) 

reported at least one past suicide attempt. No participants reported a suicide attempt during 

the study period. See Table 1 for details.

2.2. Procedure

Procedures of this study were approved by the university's Institutional Review Board. All 

potential participants completed a phone screening to ensure eligibility. Eligible participants 

completed a series of questionnaires online at three time points: Time 1 (i.e., baseline), Time 

2, and Time 3. Due to limited resources, we were unable to collect data from participants 

after one semester (approximately three months). In order to maximize the amount of data 

obtained across the semester, assessments were conducted three weeks apart. At each 

subsequent time point, participants received an email with a link to the follow-up 

questionnaires, which required them to provide a passcode. At all time points, participants 

received a full explanation of study procedures and provided informed consent before 

participating. The following measures were all completed at each time point.

2.3. Measures

2.3.1. Self-injurious thoughts and behaviors inventory – short form (SITBI-SF; 
Nock et al., 2007)—The SITBI-SF is a structured interview that assesses a wide range of 

self-injurious thoughts and behaviors. This study used the self-report version of the SITBI-

SF, which was phrased and structured in the same manner as the clinical interview and has 

been used widely in research (e.g., Zetterqvist et al., 2013). Three domains were assessed in 

this study: NSSI, suicidal ideation, and suicide attempts. Each domain begins with a general 

screening question (e.g., “Have you ever had thoughts of non-suicidal self-injury; that is, 

thoughts of purposely hurting yourself without wanting to die, for example thoughts of 

cutting or burning?”), with follow-up questions probing for the presence, age of onset, 

frequency and intensity during lifetime, past year, past month, and past week. As noted by 

Nock et al. (2007), the SITBI was developed to provide information on a broad range of 
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constructs, and therefore, factor analyses and internal consistency reliability analyses would 

not be theoretically meaningful. As such, internal consistency was not calculated for the 

self-report version. Nonetheless, the SITBI has demonstrated strong interrater and test-retest 

reliability (κ = 0.70–1.0), and the authors provide evidence for construct validity (Nock et 

al., 2007). In this study, each item was considered individually: questions assessing the 

frequency and presence of NSSI were used to determine NSSI history and those assessing 

suicidal ideation and attempts were used to determine ideation and attempt history.

2.3.2. Depressive symptom index – suicidality subscale (DSI-SS; Metalsky and 
Joiner, 1997)—The DSI-SS is a 4-item self-report measure that assesses the presence and 

severity of suicidal thoughts, plans, and urges. Each item consists of a group of statements 

(e.g., “I am not having impulses to kill myself/In some situations I have impulses to kill 

myself/In most situations I have impulses to kill myself/In all situations I have impulses to 

kill myself”) ranging from 0 to 3, with higher scores reflecting more severe suicidality. 

Previous research has supported the psychometric properties of this measure (e.g., Joiner et 

al., 2002; Metalsky and Joiner, 1997). In the current sample, this measure demonstrated 

adequate to excellent internal consistency across time points 1, 2, and 3 (αs = 0.89, 0.63, 

0.95, respectively).

2.3.3. Interpersonal needs questionnaire-15 (INQ; Van Orden et al., 2012)—The 

INQ is a 15-item self-report measure of perceived burden-someness (6 items, INQ-PB) and 

thwarted belongingness (9 items, INQ-TB). Responses are rated on a 7-point scale ranging 

from 1 (Not at all true for me) to 7 (Very true for me); positive items are reverse-coded. 

Higher scores reffect higher levels of perceived burdensomeness and thwarted 

belongingness. Internal consistency ranged from good to excellent across time points 1, 2, 

and 3 for both the perceived burdensomeness (αs = 0.95, 0.93, 0.98, respectively) and 

thwarted belongingness (αs = 0.91, 0.84, 0.92, respectively) subscales.

2.3.4. Acquired capability for suicide scale (ACSS; Bender et al., 2011)—The 

ACSS is a 20-item measure that assesses fearlessness about death and perceived 

physiological pain tolerance (e.g., “It does not make me nervous when people talk about 

death”). Items are rated on a 5-point scale ranging from 0 (Not at all like me) to 4 (Very 

much like me). Higher total scores are indicative of higher levels of acquired capability for 

suicide. Previous research has provided evidence of the reliability and validity of the ACSS 

(Bender et al., 2011). Internal consistency in the present study was good at each time-point 

(αs = 0.85, 0.88, 0.86, respectively).

2.4. Data analytic strategy

SPSS Statistics 23 was used for all analyses. First, we conducted preliminary descriptive and 

bivariate correlations analyses between all study variables. Independent samples t-tests were 

used to compare individuals with a history of NSSI to those without such a history on 

demographic and main study variables. Next, we evaluated the cross-sectional relationship 

between NSSI history, the interpersonal theory of suicide constructs and suicidal ideation 

and behavior. The bootstrap technique was used to test for the mediating effects of thwarted 

belongingness and perceived burdensomeness (INQ, Time 1) on the relationship between 
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lifetime NSSI history and suicidal ideation (DSI-SS, Time 1). Then, we evaluated the 

prospective relationship between these variables. Specifically, we examined the mediating 

effects of thwarted belongingness and perceive burdensomeness (INQ, Time 2) on the 

relationship between lifetime NSSI history (Time 1) and suicidal ideation (DSI-SS, Time 3). 

No participants reported a suicide attempt during the study, and therefore, we were unable to 

examine the relationship between NSSI history and suicidal behavior. Given that previous 

research has indicated that perceived burdensomeness may be a more robust predictor of 

suicidal ideation than thwarted belongingness (e.g., Bryan et al., 2010, 2012), in all 

mediation analyses, we tested perceived burdensomeness and thwarted belongingness as 

both parallel and individual mediators of the relationship between NSSI history and suicidal 

ideation.

All mediational analyses were conducted using the PROCESS macro for SPSS 23, following 

procedures described by Hayes (2013): 10,000 bootstrapped samples were drawn from the 

data and bias-corrected 95% confidence intervals (BCCI) were computed in order to 

estimate the indirect effect for each of the resampled datasets. Previous research has shown 

age and gender differences in suicidal ideation and behavior (Beautrais, 2001; Van Orden et 

al., 2010), and therefore, age and gender were included as covariates in all analyses.1 The 

pattern of findings remained unchanged after accounting of age and gender at all time 

points.

Missing data were minimal (< 1.0%) at each time point. Analyses were conducted to 

compare participants with or without complete data on time point 1, 2 and 3. In all cases, no 

significant effects were revealed on any study variables, which indicates no evidence for 

biases due to attrition. Missing data analyses indicated that data were missing at random, 

Little's MCAR χ2(5035) = 1,339.92, ns. Given that list-wise deletion would unnecessarily 

omit valuable data, all analyses were conducted with all available data. With regard to 

power, previous research has indicated that a sample size of 53 is required to be adequately 

powered (0.80) to detect moderate effect sizes for the á path and large effect sizes for the β 
path using a bias-corrected bootstrap mediation approach (Fritz, 2007). Thus, with our 

sample size of 49, we were slightly underpowered for analyses.

3. Results

3.1. Preliminary analyses

Means and standard deviations for all study variables are presented in Table 1, and bivariate 

correlations are reported in Table 2. As expected, compared to controls, individuals with a 

history of NSSI were more likely to have a history of at least one suicide attempt and 

showed significantly higher levels of suicidal ideation and perceived burdensomeness at all 

three time points. Further, individuals with an NSSI history had significantly higher levels of 

1Of note, NSSI history and depressive symptoms (Beck Depression Inventory-II) were significantly and positively correlated at Times 
1, 2, and 3 (r = 0.65, 0.43, 0.45, respectively). However, recent research finds that when variance from depressive symptoms is 
removed from suicidal ideation, what results is only one component of suicidal ideation (i.e., will; see Rogers et al., 2016), when what 
we were interested in was the entirety of suicidal ideation (depressive cognitions and will). Thus, the depressive symptoms variable 
was not entered as a covariate.
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thwarted belongingness at Time 1 and 2, but not Time 3, in comparison to controls (Table 1). 

NSSI history was not significantly correlated with acquired capability at any time point.

We also examined the correlations between thwarted belongingness, perceived 

burdensomeness, acquired capability, and characteristics of NSSI. Findings indicated a 

significant positive relationship between lifetime NSSI frequency and thwarted 

belongingness (Time 1: r = 0.33, p = 0.021) and perceived burdensomeness (Time 1: r = 

0.41, p = 0.004; Time 3: r = 0.32, p = 0.037); no significant relationship emerged at other 

time points (p > 0.80). NSSI frequency in the last year was only significantly related to 

perceived burdensomeness (Time 1: r = 0.40, p = 0.004; Time 2: r = 0.39, p = 0.012; Time 3: 

r = 0.44, p = 0.004) and not related thwarted belongingness at any time point. There was no 

significant relationship between years of NSSI, number of NSSI methods, thwarted 

belongingness, and perceived burdensomeness at any time point. There was no significant 

relationship between acquired capability (at any time point), and NSSI frequency (lifetime, 

and in last year), and the number of NSSI methods. There was a significant negative 

correlation between acquired capability at Time 1 and years of NSSI (r = −0.36, p = 0.046); 

acquired capability at Time 2 and 3 were not significantly related to years of NSSI.

Independent samples t-tests examining group differences revealed no significant differences 

in age and gender between individuals with a history of NSSI and controls. Participant age 

was significantly related to suicidal ideation at Time 1 (r = 0.38, p = 0.008) and at Time 2 (r 
= 0.34, p = 0.027). Participant gender (coded 1 = female, 2 = male) was significantly 

associated with acquired capability at Time 1 (r = 0.33, p = 0.018) and Time 2 (r = 0.38, p = 

0.012), and suicidal ideation at Time 2 (r = 0.32, p = 0.037).

3.2. Thwarted belongingness and perceived burdensomeness as mediators of the 
relationship between NSSI history and suicidal ideation at Time 1

First, we tested thwarted belongingness and perceived burdensomeness as parallel mediators 

of the relationship between NSSI history and suicidal ideation, controlling for age and 

gender. The overall regression model explained a significant portion of the variance in 

suicidal ideation (R2 = 0.63, F[5,43] = 15.54, p < 0.001). NSSI history significantly 

predicted thwarted belongingness (b = 8.69, SE = 3.38, p = 0.014); however, thwarted 

belongingness did not significantly predict suicidal ideation (b = 0.03, SE = 0.02, p = 0.09). 

NSSI history also significantly predicted perceived burdensomeness (b = 5.25, SE = 2.12, p 
= 0.017), and perceived burdensomeness significantly predicted suicidal ideation (b = 0.12, 

SE = 0.02, p < 0.001). The direct effect of NSSI history on suicidal ideation was not 

significant after accounting for the effects of thwarted belongingness and perceived 

burdensomeness (b = −0.03, SE = 0.33, p = 0.94), indicating mediation. The indirect effect 

of thwarted belongingness and perceived burdensomeness on the relationship between NSSI 

history and suicidal ideation was estimated to be between 0.3349 and 1.6374 (95% CI; effect 

= 0.86, SE = 0.33), indicating significance, as the 95% confidence interval did not cross zero 

(see Fig. 2).

Next, we examined thwarted belongingness and perceived burdensomeness as individual 

mediators of the relationship between NSSI history and suicidal ideation, controlling for age 

and gender. For analyses examining thwarted belongingness as an individual mediator, the 
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overall regression model explained a significant portion of variance in suicidal ideation (R2 

= 0.43, F[4,44] = 8.32, p < 0.001). NSSI history significantly predicted thwarted 

belongingness (b = 8.69, SE = 3.38, p = 0.014), and thwarted belongingness significantly 

predicted suicidal ideation (b = 0.07, SE = 0.02, p < 0.001). The direct effect of NSSI history 

on suicidal ideation was not significant after accounting for the effects of thwarted 

belongingness (b = 0.27, SE = 0.40, p = 0.51), indicating mediation. The indirect effect of 

thwarted belongingness on the relationship between NSSI history and suicidal ideation was 

estimated to be between 0.1261 and 1.3838 (95% CI; effect = 0.57, SE = 0.31), indicating 

significance.

For analyses examining perceived burdensomeness as an individual mediator, the overall 

regression model explained a significant portion of variance in suicidal ideation (R2 = 0.60, 

F[4,44] = 16.67, p < 0.001). NSSI history also significantly predicted perceived 

burdensomeness (b = 5.25, SE = 2.12, p = 0.017), and perceived burdensomeness 

significantly predicted suicidal ideation (b = 0.14, SE = 0.02, p < 0.001). The direct effect of 

NSSI history on suicidal ideation was not significant after accounting for the effects of 

perceived burdensomeness (b = 0.09, SE = 0.33, p = 0.78), indicating mediation. The 

indirect effect of perceived burdensomeness on the relationship between NSSI history and 

suicidal ideation was estimated to be between 0.2658 and 1.5120 (95% CI; effect = 0.74, SE 

= 0.31), indicating significance.

3.3. Thwarted belongingness and perceived burdensomeness as mediators of the 
relationship between NSSI history and suicidal ideation at follow-up

Finally, we tested thwarted belongingness and perceived burdensomeness, both at Time 2, as 

parallel mediators of the relationship between NSSI history and suicidal ideation at Time 3, 

controlling for age, gender, and suicidal ideation at Time 1. The overall regression model 

explained a significant portion of the variance in suicidal ideation at follow-up (R2 = 0.37, 

F[6,43] = 3.36, p = 0.01. NSSI history significantly predicted thwarted belongingness (b = 

11.56, SE = 3.27, p = 0.001), and thwarted belongingness did not significantly predict 

suicidal ideation at follow-up (b < 0.001, SE = 0.02, p = 0.98). NSSI history significantly 

predicted perceived burdensomeness (b = 3.66, SE = 1.89, p = 0.016), and perceived 

burdensomeness significantly predicted suicidal ideation at follow-up (b = 0.11, SE = 0.03, p 
= 0.003). The direct effect of NSSI history on suicidal ideation at follow-up was not 

significant after accounting for the effects of the thwarted belongingness and perceived 

burdensomeness (b = −0.05, SE = 0.40, p = 0.91). The indirect effect of NSSI history on 

suicidal ideation at follow-up via thwarted belongingness and perceived burdensomeness 

was estimated to be between −0.0006 and 1.4439 (95% CI; effect = 0.39, SE = 0.31) and is 

not significant as the 95% confidence interval crosses zero.

Again, we examined thwarted belongingness and perceived burdensomeness as individual 

mediators of the relationship between NSSI history and suicidal ideation at follow-up, 

controlling for age, gender, and suicidal ideation at Time 1. For analyses examining thwarted 

belongingness as an individual mediator, the overall regression model did not explain a 

significant portion of variance in suicidal ideation at follow-up (R2 = 0.18, F[5,44] = 1.52, p 
= 0.21). NSSI history significantly predicted thwarted belongingness (b = 11.56, SE = 3.27, 
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p = 0.001), and thwarted belongingness did not significantly predict suicidal ideation at 

follow-up (b = 0.03, SE = 0.02, p = 0.20). The direct effect of NSSI history on suicidal 

ideation was not significant after accounting for the effects of thwarted belongingness (b = 

0.04, SE = 0.45, p = 0.93). The indirect effect of thwarted belongingness on the relationship 

between NSSI history and suicidal ideation at follow-up was estimated to be between 

−0.0338 and 1.4496 (95% CI; effect = 0.31, SE = 0.26) and is not significant.

Lastly, for analyses examining perceived burdensomeness as an individual mediator, the 

overall regression model explained a significant portion of variance in suicidal ideation (R2 

= 0.37, F[5,44] = 4.16, p = 0.005). NSSI history also significantly predicted perceived 

burdensomeness (b = 3.66, SE = 1.89, p = 0.0016), and perceived burdensomeness 

significantly predicted suicidal ideation (b = 0.11, SE = 0.03, p < 0.001). The direct effect of 

NSSI history on suicidal ideation was not significant after accounting for the effects of 

perceived burdensomeness (b = −0.05, SE = 0.36, p = 0.89), indicating mediation. The 

indirect effect of perceived burdensomeness on the relationship between NSSI history and 

suicidal ideation at follow-up was estimated to be between 0.008 and 1.2607 (95% CI; effect 

= 0.40, SE = 0.27), indicating significance (see Fig. 3).

4. Discussion

Despite the overlap between NSSI and suicidal ideation, few studies have examined the 

mechanisms underlying this relationship from the theoretical framework of the interpersonal 

theory of suicide. Using both cross-sectional and longitudinal approaches, this study 

examined the relationship between NSSI history, the two interpersonal theory constructs of 

suicidal desire, and suicidal ideation across three time points. Results indicated NSSI history 

was associated with higher levels of thwarted belongingness, perceived burdensomeness, 

and suicidal ideation at all time points. Further, the cross-sectional relationship between 

NSSI history and suicidal ideation was mediated by perceived burdensomeness and thwarted 

belongingness; however, prospectively, this relationship was only mediated by perceived 

burdensomeness and not thwarted belongingness.

Consistent with hypotheses and recent findings (Assavedo and Anestis, 2015), we found that 

individuals with a history of NSSI may consistently lack meaningful social connections with 

others and feel that they are a burden on others. Notably, our results extend previous findings 

and suggest that at Time 1, the relationship between NSSI history and suicidal ideation was 

accounted for by feelings of perceived burdensomeness and thwarted belongingness. This 

finding is consistent with the predictions of the interpersonal theory of suicide (Van Orden et 

al., 2010). However, only perceived burdensomeness and not thwarted belongingness 

accounted for the relationship between NSSI history and suicidal ideation at follow-up. This 

suggests that while high levels of thwarted belongingness are correlated with NSSI and 

suicide-related behaviors, symptoms of perceived burdensomeness among individuals 

engaging in NSSI may be a more significant predictor of long-term suicide risk. This finding 

is also in line with mounting evidence that perceived burdensomeness may be a more robust 

predictor of ideation than thwarted belongingness (Bryan et al., 2012, 2010; Chu et al., 

2016; Ma et al., 2016; Van Orden et al., 2008) and provides partial support for the 

interpersonal theory of suicide.
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To our knowledge, only one study has examined the relationship between perceived 

burdensomeness and NSSI and they found that this relationship was in part accounted for by 

psychopathology (Assavedo and Anestis, 2015). As discussed previously, an alternative 

possibility is that the connection between NSSI and perceived burdensomeness is accounted 

for by feelings of shame regarding NSSI behavior. Although NSSI does not typically inhibit 

performance in daily activities, which often precipitates feelings of burden, NSSI may also 

contribute to feelings that one is an emotional burden on close others or a source of worry 

and guilt (Rosenrot, 2015). However, outside of Assavedo and Anestis’ (2015) findings, 

little is known about the mechanisms underlying this relationship. The results from this 

study point to a need for more empirical research on the relationship between NSSI and 

perceived burdensomeness, and, in particular, studies examining other possible mediating 

factors may be informative regarding the nature of this relationship.

Interestingly, acquired capability was not significantly related to NSSI history. Given that the 

interpersonal theory indicates that capability may be developed through repeated exposure to 

painful and provocative stimuli, one explanation for these nonsignificant findings may be the 

low severity of NSSI in this sample (lifetime NSSI frequency = 11, average number of NSSI 

methods = 3). Previous research in clinical and diverse community samples have indicated 

that the severity of NSSI, including the number of years and methods of NSSI, moderates 

the relationship between NSSI and suicidal behavior (Nock et al., 2006; Turner et al., 2013). 

Further, we found a significant negative relationship between acquired capability at Time 1 

and years of NSSI in the present sample. One possibility is that in this sample, other factors 

not assessed in this study (e.g., other painful and provocative events) were contributing to 

increased acquired capability. Findings may have also been impacted by the unexpectedly 

higher mean levels of acquired capability in the control sample at all time points. Although 

these levels of acquired capability were consistent with some research in undergraduate 

student samples (Holaday and Brausch, 2015), the inclusion of a measure assessing history 

of experience with painful and provocative events will be informative in future studies.

This study was the first to examine the relationship between NSSI history, the interpersonal 

theory variables, and suicide-related behaviors. A strength of this study was its cross-

sectional and repeated-measures, prospective study design. However, several limitations 

should be noted. First, this study was limited in its sample size and power. Therefore, 

caution is warranted when interpreting study results. Relatedly, severity of NSSI and suicidal 

ideation was low in our sample and few participants endorsed new incidents of suicidal and 

non-suicidal self-injurious behaviors during the study period. Although a significant number 

of young adults engage in self-harming behaviors (Whitlock et al., 2009), research 

replicating these findings using larger samples across diverse settings with more severe 

NSSI and suicide-related symptoms, such as psychiatric outpatients or inpatients, would be 

beneficial. Our study was also limited by the use of self-report assessments at all time 

points. Future studies may be strengthened by employing multiple methods of measurement, 

including objective measures and self-report. Further, no participants in this study endorsed 

a suicide attempt after baseline assessment, which limits our ability to draw conclusions 

about factors predicting suicidal behaviors. Studies with a longer duration between follow-

up sessions and an extended study period will yield more data on self-injurious behaviors, 
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which will help to clarify the relationship between the interpersonal theory variables and 

NSSI.

Lastly, the measure of suicidal ideation evidenced lower internal consistency at Time 2 

(DSI-SS α=0.63). Item-level analyses of this measure at Time 2 revealed relatively rare 

endorsement of all items except item 1, which assesses ideation. One explanation is that item 

1 may be interpreted as assessing any lifetime experience with thoughts of suicide (e.g., 0=I 

do not have thoughts about suicide; 1=Sometimes I have thoughts about suicide; 2=Most of 

the time…), which may lead to increased endorsement of this item. In contrast, the wording 

of items 2–4 on the DSI-SS is in the present tense (i.e., “I am having thoughts of suicide…”) 

and may be more capable of distinguishing participants with current suicidal ideation. 

Nonetheless, given that no other inconsistences were noted in the DSI-SS and other 

measures at Time 2 or other time points, the reason for the discrepancy is unclear. Although 

suicidal ideation at Time 2 was not utilized in the present analyses, the inclusion of other 

measures of suicidal ideation may help to clarify this finding.

These results, should they be replicated in future research, have important clinical 

implications for the treatment and prevention of suicide in the young adult population, a 

population with significant risk for suicide (Centers for Disease Control and Prevention, 

2012). For one, our findings suggest that NSSI is an important risk factor for suicidal 

ideation and further, that this relationship may be accounted for, in part, by increased 

feelings of thwarted belongingness and perceived burdensomeness. As such, clinicians 

treating young adults engaging in NSSI should regularly assess suicide risk as the presence 

of any history of self-injurious behavior is notable (Chu et al., 2015b; Joiner et al., 1999). 

Among young adults presenting with NSSI and suicidal ideation, clinicians should regularly 

probe for feelings of thwarted belongingness and perceived burdensomeness. If present, 

clinicians may also consider treatments that target distorted cognitions about interpersonal 

belongingness and burdensomeness, such as cognitive-behavioral approaches (Stellrecht et 

al., 2006).

Overall, our findings provided partial support for the interpersonal theory of suicide. We 

found that NSSI history was associated with higher levels of perceived burdensomeness, 

thwarted belongingness and suicidal ideation across time, and that this effect was, cross-

sectionally, driven by feelings of perceived burdensomeness and thwarted belongingness 

and, prospectively, by perceived burdensomeness. This was the first study, to our knowledge, 

to provide information on the mediating role of the interpersonal theory constructs in the 

relationship between NSSI and suicidal ideation. The present findings provide valuable 

information about predictors of suicide risk and highlight important differences between 

those who engage in NSSI and those who do not. Nonetheless, replication and extension of 

these findings will be necessary for furthering our understanding the role of NSSI in suicide 

risk assessment and prevention efforts to ultimately reduce rates self-injurious behaviors.
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Fig. 1. 
Hypothesized explanatory model for the association between non-suicidal self-injury and 

suicide-related behaviors from the perspective of the interpersonal theory of suicide. 

Constructs denoted in grey were not analyzed in this study.
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Fig. 2. 
Standardized regression coefficients for the relationship between NSSI history and suicidal 

ideation as mediated by thwarted belongingness and perceived burdensomeness cross-

sectionally at Time 1. * p≤0.05, ** p≤0.001. T1=Time 1. INQ=Interpersonal Needs 

Questionnaire-15. DSI-SS=Depressive Symptom Index – Suicidality Subscale.
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Fig. 3. 
Standardized regression coefficients for the relationship between NSSI history (Time 1) and 

suicidal ideation (Time 3) as mediated by perceived burdensomeness (Time 2). * p≤0.05, ** 

p≤0.001. T1=Time 1. T2=Time 2. T3=Time 3. INQ=Interpersonal Needs Questionnaire-15. 

DSI-SS=Depressive Symptom Index – Suicidality Subscale.
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