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Objective: Research has identified non-suicidal self-injury (NSSI) as a robust correlate of suicidal
thoughts and behaviors; however, little is known regarding why these constructs may be related.
Consistent with the interpersonal theory of suicide, this study investigated thwarted belongingness (TB),
perceived burdensomeness (PB), and capability for suicide (CS) as explanatory links in the association
between NSSI, ideation, and suicide attempt history. Method: Military service members and veterans
(N � 973; agemean � 29.9 years, 78.8% male, 63.8% Caucasian/White) completed measures of lifetime
NSSI and suicide attempts; current suicidal ideation; TB, PB, and CS; and related psychiatric symptoms.
Bootstrap moderated mediation analyses were employed to examine whether (a) TB moderated the
mediating effect of PB on NSSI and ideation, (b) PB moderated the mediating effect of TB on NSSI and
ideation, and (c) CS moderated the mediating effect of TB and PB on NSSI and attempts. Results: TB
and PB significantly accounted for the relationship between lifetime NSSI and current ideation. TB did
not moderate the mediating effect of PB on NSSI and ideation, and PB did not moderate the mediating
effect of TB. However, CS significantly moderated the mediating effects of TB and PB on NSSI and
attempt history. Conclusions: The interpersonal theory of suicide hypotheses were partially supported.
Consistent with the theory, the interaction of TB and PB only explained NSSI and attempt history among
service members with high levels of CS. TB and PB only individually explained the association between
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lifetime NSSI and recent suicidal ideation. Prospective studies are warranted to replicate these findings
across other military samples.

What is the public health significance of this article?
This study demonstrated the importance of assessing and addressing social disconnection and social
burden to mitigate suicide risk among military service members and veterans engaging in non-
suicidal self-injury.

Keywords: interpersonal theory of suicide, military, non-suicidal self-injury, suicidal ideation, suicide
attempt

The suicide rate has increased in recent years among United
States (U.S.) military service members (Ramchand, Acosta,
Burns, Jaycox, & Pernin, 2011) and veterans (Department of
Veterans Affairs Office of Public & Intergovernmental Affairs,
2016), highlighting the need to identify factors that explain
suicide risk within these populations. Studies have found that
approximately 12.3% to 30.3% of military service members and
veterans report a lifetime history of non-suicidal self-injury
(NSSI; Bryan, Bryan, et al., 2015; Bryan, Rudd, et al., 2015;
Bryan & Bryan, 2014; Klonsky, 2011; Villatte et al., 2015),
which exceeds NSSI rates in the general population
(4.0%-5.9%; Klonsky, May, & Glenn, 2013; Klonsky, 2011;
Nock & Prinstein, 2004, 2005; Prinstein, 2008). Further, 60.9%
of military members are between ages 21 and 30 years (Military
OneSource, 2015), an age bracket typically associated with
higher rates of NSSI in the general population (7.0%-40.0%; Lloyd,
Kelley, & Hope, 1997; Ross & Heath, 2002; Whitlock et al., 2009;
Wilcox et al., 2012). These data suggest that NSSI rates may be higher
among military and veteran samples. Further, in a sample of 152
active duty U.S. soldiers, those with a history of attempts were not
significantly more likely to make a suicide attempt at 2-year follow-
up; however, soldiers with a history of NSSI were more than two
times more likely to attempt suicide within a 2-year period, even after
controlling for baseline symptom severity (Bryan, Rudd, et al., 2015).
These findings highlight the importance of understanding NSSI to
inform military suicide prevention initiatives; however, to date, a
paucity of research has been conducted in this domain.

NSSI is defined by the Centers for Disease Control and
Prevention (CDC) as self-directed, deliberate behaviors that
result in actual or potential injury to oneself without concom-
itant suicidal intent (Crosby, Ortega, & Melanson, 2011). NSSI
is often conceptualized as a point on the broader spectrum of
self-injurious thoughts and behaviors, including ideation and
attempts (Klonsky et al., 2013; Nock et al., 2007). However,
NSSI does not always co-occur with ideation, plans, and at-
tempts (Bryan, Bryan, et al., 2015), suggesting that suicidality
is a distinct phenomenon. Indeed, by definition, NSSI is not
enacted with a desire or intent to die (Crosby et al., 2011).
Further, NSSI demonstrates distinct etiological features that are
consistent with existing theoretical frameworks for NSSI (Klon-
sky, 2007; Nock, 2009). Thus, there is a need to understand
factors that explain the link between NSSI and suicidal think-
ing.

Although several studies have examined the prevalence and
associated features of NSSI within military and veteran samples,
few studies have examined factors that might account for the

association between (a) engaging in NSSI and (b) suicidal ideation
and behavior. In this regard, it is useful to draw from theoretical
frameworks that speak to this issue, such as the interpersonal
theory of suicide (Joiner, 2005; Van Orden et al., 2010). The
interpersonal theory conjectures that individuals will experience
suicidal thoughts if they simultaneously experience feelings of
thwarted belongingness (cf. loneliness; i.e., feelings that one does
not belong to a social group) and perceived burdensomeness (i.e.,
the perception that one’s death is worth more than one’s life to
others), and moreover, if they perceive these states as intractable.
The theory explicitly differentiates between suicidal thoughts and
lethal or near-lethal suicidal behaviors, hypothesizing that individ-
uals who experience suicidal thoughts will only engage in life-
threatening suicidal behaviors if they additionally have the capa-
bility for suicide. Dimensions of the capability for suicide include
repeated exposure to painful and provocative events and a lowered
fear of death (Smith et al., 2012; Van Orden et al., 2010). Accord-
ing to the interpersonal theory, thwarted belongingness, perceived
burdensomeness, and capability for suicide are proximal and nec-
essary predictors of near-lethal and/or lethal suicidal behavior
(Van Orden et al., 2010). As such, the interpersonal theory hy-
pothesizes that nontheory variables are distal correlates of suicide
risk, and theory variables account in part for the relationship
between distal risk factors and suicidal thoughts and behavior
(Chu, Buchman-Schmitt, et al., in press; Van Orden et al., 2010).
Studies across a variety of populations have found support for
these hypotheses (e.g., Anestis et al., 2015; Batterham, Calear, &
Spijker, 2015; Chu, Buchman-Schmitt, et al., 2016; Chu,
Buchman-Schmitt, et al., in press); however, only a few studies
have examined and found support for the explanatory roles of the
interpersonal theory variables between distal risk factors and sui-
cide risk (e.g., Chu, Rogers, et al., 2016; Chu, Rogers, Gai, &
Joiner, in press; Chu, Walker, et al., 2017; Forrest et al., 2016).

In the context of the interpersonal theory, the influence of NSSI
on capability for suicide is believed to largely account for the link
between NSSI and suicidal behavior (Joiner et al., 2012). Specif-
ically, the interpersonal theory proposes that repeated engagement
in NSSI leads to diminished fear of death and elevated pain
tolerance, which subsequently increases capability for suicide and
risk for suicidal behavior. Indeed, converging evidence supports
these hypotheses. Research has indicated that NSSI history is
associated with an increased tolerance of and decreased sensitivity
to pain (e.g., Hooley et al., 2010; Schmahl et al., 2004), elevated
capability for suicide (e.g., Franklin et al., 2011; Van Orden et al.,
2008; Willoughby et al., 2015), and risk for suicide attempts (e.g.,
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Smith et al., 2010; Van Orden et al., 2008). However, no research
to our knowledge has statistically tested whether the interaction of
all three interpersonal theory variables represents an explanation
for the relationship between NSSI and suicide attempts—an im-
portant test of the interpersonal theory.

Little research has examined the link between NSSI and suicidal
ideation in military samples from the perspective of the interper-
sonal theory, although the trajectory from NSSI to suicidal ideation
has been characterized in adolescent samples (e.g., Glenn et al.,
2017; Victor, Styer, & Washburn, 2015). The association between
NSSI and ideation is particularly important given that 77% of
military personnel and veterans engaging in NSSI also report
suicidal ideation (Bryan, Bryan, et al., 2015), a rate much higher
than that observed in older adolescents and young adult self-
injurers (34–45%; Muehlenkamp & Kerr, 2010; Whitlock et al.,
2009). According to the propositions of the interpersonal theory,
thwarted belongingness and perceived burdensomeness—as prox-
imal risk factors for suicidal desire—account for the relationship
between NSSI and suicidal ideation. This clinically informative
test of the interpersonal theory has also received little empirical
attention (see Chu, Buchman-Schmitt, et al., in press, for a meta-
analysis).

Broader research suggests that NSSI negatively affects interper-
sonal functioning. For example, prior research has indicated that
individuals engaging in NSSI tend to exhibit poorer interpersonal
effectiveness (Nock & Prinstein, 2004) and report limited social
support networks (Heath, Ross, Toste, Charlebois, & Nedecheva,
2009). These factors may contribute to isolation, loneliness, and
feelings of thwarted belongingness. Indeed, one prior study found that
adolescents with a history of NSSI presenting at a hospital following
a suicide attempt report more loneliness than those without a history
of NSSI (Guertin et al., 2001). Additionally, individuals engaging in
NSSI report fears of emotionally burdening close others (Rosenrot,
2015) and feelings of shame regarding their NSSI behaviors (Brown
et al., 2009)—both of which may lead to greater perceptions of
burdensomeness on others. Altogether, findings suggest potential
links between NSSI, thwarted belongingness and perceived burden-
someness.

Of the two studies that have directly examined NSSI in the context
of the interpersonal theory constructs, one study found that greater
frequency of engaging in NSSI was significantly related to higher
levels of thwarted belongingness but not perceived burdensomeness
(Assavedo & Anestis, 2016). However, this study did not examine
thwarted belongingness and perceived burdensomeness as mediators
in the link between NSSI and suicidal ideation, consistent with theory
predictions. We are only aware of one study of NSSI and ideation that
examined the indirect effects of thwarted belongingness and per-
ceived burdensomeness. This longitudinal study (Chu, Rogers, et al.,
2016) found that at baseline, thwarted belongingness and perceived
burdensomeness operated as statistical mediators of the relationship
between lifetime NSSI and current ideation; however, at 2-month
follow-up, only perceived burdensomeness mediated this association.
These findings are consistent with emerging evidence suggesting that
compared to thwarted belongingness, perceived burdensomeness may
be a more potent indicator of suicidal ideation (Bryan et al., 2010;
Chu, Hom, Rogers, Ringer, et al., 2016; Chu, Buchman-Schmitt, et
al., 2016; Ma et al., 2016). Chu, Rogers, et al.’s (2016) study is noted
for its strengths, particularly its utilization of longitudinal design,
which allows for improved delineation of the temporal relationship

between variables. Nevertheless, the utility of their study’s findings
was hampered by its small sample size (N � 49) of undergraduate
students with limited severity of suicidal symptoms. Replication
across larger, high-risk samples, including military service members
and veterans, is indicated.

The Present Study

Given the relatively high rates of NSSI and suicidal thoughts
and behaviors among military service members and veterans, as
well as the robust link between NSSI and suicide risk, the present
study aimed to examine the explanatory roles of thwarted belong-
ingness, perceived burdensomeness, and capability for suicide in
the link between lifetime NSSI, current suicidal ideation, and
suicide attempt history in a large sample of military service mem-
bers and veterans. To test the predictions of the interpersonal
theory of suicide, we examined (a) thwarted belongingness as a
moderator of the mediating role of perceived burdensomeness in
the association between lifetime NSSI and current suicidal ide-
ation, and conversely, (b) perceived burdensomeness as a moder-
ator of the mediating role of thwarted belongingness in the asso-
ciation between lifetime NSSI and current suicidal ideation. Given
that the interpersonal theory proposes that suicidal desire emerges
among individuals who simultaneously experience high levels of
thwarted belongingness and perceived burdensomeness (Joiner,
2005; Van Orden et al., 2010), we expected that (a) the mediating
effect of perceived burdensomeness would be stronger at higher
levels of thwarted belongingness than at lower levels of thwarted
belongingness, and likewise, (b) the mediating effect of thwarted
belongingness would be stronger at higher levels of perceived
burdensomeness than at lower levels of burdensomeness.

Next, consistent with the interpersonal theory, we examined the
interaction of thwarted belongingness, perceived burdensomeness,
and capability for suicide as an explanation for the relationship be-
tween NSSI and suicide attempt history. Because the theory indicates
that risk for suicidal behavior is only elevated among those with the
desire and capability for suicide, we expected that the mediating effect
of the interaction between perceived burdensomeness and thwarted
belongingness would be stronger at higher levels of capability for
suicide.

To rule out the alternate explanation that lifetime NSSI is related to
suicidal thoughts and behaviors because both are associated with the
presence of other putative risk factors, we controlled for the effects of
three psychiatric symptoms—insomnia, hopelessness, and depression—
that may also confer risk for suicide and/or NSSI (Hamza et al., 2012).
Insomnia has been implicated as a robust suicide risk factor across
samples (Chu, Hom, Rogers, Ringer, et al., 2016; Pigeon et al., 2012)
and appears to be an especially important risk indicator in military
samples (Caldwell, Knapik, & Lieberman, 2017; Hom, Chu, et al.,
2017; Peterson, Goodie, Satterfield, & Brim, 2008; Ribeiro, Pease, et
al., 2012). Similarly, across samples, hopelessness and depressive
symptoms were significant correlates of both NSSI and suicidal
thoughts and behaviors (Asarnow et al., 2011; Claes et al., 2010;
McMillan et al., 2007; Nock & Kessler, 2006). To test the specificity
of the interpersonal theory hypotheses, we also tested these covariates
as rival mediators in the relationship between NSSI and suicidal
ideation and attempts.

Finally, given that multiple studies, including those of military
samples (e.g., Bryan et al., 2010), have suggested that perceived
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burdensomeness may be a more robust correlate of suicide risk
(see Chu, Buchman-Schmitt, et al., in press, and Ma et al., 2016,
for reviews), we conducted exploratory analyses examining (a)
perceived burdensomeness as an individual mediator of the asso-
ciation between lifetime NSSI and current suicidal ideation, (b)
thwarted belongingness as an individual mediator in the relation-
ship between lifetime NSSI and current suicidal ideation, (c)
perceived burdensomeness moderating capability for suicide as a
mediator of lifetime NSSI and attempt history, and (d) thwarted
belongingness moderating capability for suicide as a mediator of
lifetime NSSI and attempt history. In the Methods and Results,
thwarted belongingness, perceived burdensomeness, and capabil-

ity for suicide are abbreviated as TB, PB, and CS, respectively;
suicidal ideation is abbreviated as SI; and suicide attempt is
abbreviated as SA.

Method

Participants

This sample was composed of 973 military service members
and veterans; see Table 1 for demographic details. The self-
reported lifetime rate of NSSI was 18.7% (n � 191), which is
in line with previously reported NSSI rates in military and

Table 1
Participant Demographics

Demographic variables Total
No lifetime

NSSI history Lifetime NSSI history F(df)

N 973 772 (79.3%) 201 (20.7%) —
Age mean (SD) 29.94 (11.33) 30.25 (11.35) 28.75 (11.19) 2.80 (971)
Age range 18–71 18–71 18–59 —
Male 767 (78.8%) 622 (80.6%) 145 (72.1%) —

Missing 3 (.3%) 3 (.4%) — —
Ethnicity 2.60 (959)

Hispanic/Latino 71 (7.3%) 51 (6.6%) 20 (10.0%) —
Missing 12 (1.2%) 10 (1.3%) 2 (1.0%) —

Race 1.59 (964)
Caucasian/White 621 (63.8%) 488 (63.2%) 133 (66.2%) —
African American/Black 189 (19.4%) 171 (22.2%) 18 (9.0%) —
Asian/Pacific Islander 23 (2.4%) 17 (2.1%) 6 (3.0%) —
American Indian/Alaskan

Native 10 (1.0%) 5 (.6%) 5 (2.5%) —
Multiracial/Other 123 (12.6%) 85 (11.0%) 38 (18.9%) —
Missing 7 (.7%) 6 (.8%) 1 (.5%) —

Marital status 1.63 (959)
Married 301 (30.9%) 252 (32.6%) 49 (24.4%) —
Single 467 (48.0%) 361 (46.8%) 106 (52.7%) —
Widowed 5 (.5%) 4 (.5%) 1 (.5%) —
Divorced/Separated 188 (19.3%) 146 (18.9%) 42 (20.9%) —
Missing 12 (1.2%) 9 (1.2%) 3 (1.5%) —

Military status
Veteran 211 (21.7%) 149 (19.3%) 62 (30.9%) —
Currently serving 762 (78.3%) 623 (80.7%) 139 (69.2%) —
Deployment (n/% Yes) 53 (5.4%) 37 (4.8%) 16 (8.0%) 1.51 (249)
Missing 722 (74.2%) 615 (79.7%) 107 (53.2%) —
Combat experience (n/% Yes) 173 (17.8%) 130 (16.8%) 43 (21.4%) 9.72 (396)�

Missing 575 (59.1%) 506 (65.5%) 69 (34.3%) —
Military branch

Army, active duty 243 (25.0%) 190 (24.6%) 53 (26.4%) —
Army, National Guard 3 (.3%) — 3 (1.5%) —
Army, Reserves 471 (48.4%) 422 (54.7%) 49 (24.4%) —
Air Force, active duty 12 (1.2%) 8 (1.0%) 4 (2.0%) —
Air Force, National Guard 1 (.1%) 1 (.1%) — —
Air Force, Reserves 2 (.2%) 2 (.3%) — —
Navy, active duty 22 (2.3%) 15 (1.9%) 7 (3.5%) —
Marine, active duty 110 (11.3%) 49 (6.3%) 61 (30.3%) —
Other 22 (2.3%) 21 (2.7%) 1 (.5%) —
Missing 87 (8.9%) 64 (8.3%) 23 (11.4%) —

Suicidal symptom history
Lifetime suicide attempt (n/%) 231 (23.7%) 128 (16.6%) 103 (51.2%) 3.63 (958)
1 previous attempt 127 (13.1%) 80 (10.4%) 47 (23.4%) —
2� previous attempts 104 (10.7%) 48 (6.2%) 56 (27.9%) —
# of attempts, mean (SD) 1.14 (11.75) .77 (12.40) 2.56 (8.68) —
Missing 13 (1.3%) 10 (1.3%) 3 (1.5%) —

Note. N � sample size; SD � standard deviation.
� p � .05.
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veteran samples (12.3%, Bryan, Bryan, et al., 2015; 14.0%,
Bryan & Bryan, 2014; 27%, Villatte et al., 2015; 30.3%, Bryan,
Rudd, et al., 2015).

Procedures

Data for this study were drawn from four of the 24 studies
funded by the Military Suicide Research Consortium (MSRC). The
MSRC-funded studies were each conducted independently and as
such, the studies varied regarding design, approach, and data
collection methods and sites. Nonetheless, participants in all
MSRC-funded studies completed the same brief battery of surveys
at baseline (cf. common data elements; Gutierrez & Joiner, 2016;
Ringer et al., in press); administration time of this battery was
approximately 30 min (see Table 2 for details on the included CDE
studies). This brief assessment battery was composed of subsets of
items from several full-length measures due to time and setting
constraints. Recently, Ringer et al. (in press) demonstrated that the
abbreviated measures exhibited adequate internal consistency
(�s � 0.77–0.91) and moderate to strong correlations with corre-
sponding full measures (rs � 0.40–0.99). Further, exploratory
factor analyses revealed that the CDEs comprised nine factors,
consistent with the suicide risk constructs that were assessed; fit
was also at least as good as that of the full measures (see Ringer
et al., in press, for details). In this manuscript, only four studies
were included as these studies used full-length measures of the
present study’s key variables. For all included studies, approval
was obtained from each site’s institutional review board and the
U.S. Army Medical Research and Materiel Command Human
Research Protection Office.

Measures

Full-length measures of key study variables (TB, PB, CS, SI,
depressive symptoms) and abbreviated measures of insomnia
symptoms and hopelessness were used.

Self-Injurious Thoughts and Behaviors Interview (SITBI;
Nock et al., 2007). In line with the approaches of previous
epidemiological studies (see Muehlenkamp et al., 2012 for re-
view), one self-report item drawn from the SITBI was used to
assess for the absence or presence of a lifetime history of NSSI.
This item asked: “In your life, have you purposely hurt yourself
without wanting to die?” Additionally, one self-report item drawn
from the SITBI was used to assess participants’ history of SAs
(i.e., “How many times in your lifetime have you made an attempt
to kill yourself during which you had at least some intent to die?”).

Interpersonal Needs Questionnaire (INQ-15; Van Orden et
al., 2012). The INQ-15 is a 15-item self-report measure of feelings
of PB and TB. In the INQ-15, 6 items assess PB (INQ-PB) and 9

items assess TB (INQ-TB). Items are rated on a 7-point Likert scale
ranging from 1 (not at all true for me) to 7 (very true for me), with
higher total scores indicating greater feelings of PB and TB. Previous
research has indicated that the INQ-TB and the INQ-PB exhibit good
internal consistency and adequate validity (Van Orden et al., 2008,
2012). In this study, the internal consistencies of the INQ-TB (� �
.88) and INQ-PB (� � .89) were good.

Acquired Capability for Suicide Scale (ACSS-20; Bender,
Gordon, Bresin, & Joiner, 2011; Van Orden, Witte, Gordon,
Bender, & Joiner, 2008). The ACSS-20 is a 20-item self-
report measure of two components of CS: fearlessness about
death and perceived tolerance of pain. Items are rated on a
5-point Likert scale that ranges from 0 (not at all like me) to 4
(very much like me) with higher total scores on the ACSS
indicating greater CS. Consistent with prior research (Bender et
al., 2011), this measure exhibited good internal consistency in
this study (� � .80). The ACSS-20 was only administered in
three of the four samples (n � 892).

Depressive Symptom Index-Suicidality Subscale (DSI-SS;
Joiner, Pfaff, & Acres, 2002; Metalsky & Joiner, 1997). The
DSI-SS is a 4-item measure used to evaluate the severity and
frequency of SI in the past two weeks. Items are rated on a 4-point
Likert-type scale ranging from 0 to 3. Previous research supports
the validity (Joiner, Pfaff, & Acres, 2002) and internal consistency
of this measure (Joiner, Pfaff, & Acres, 2002; Ribeiro, Braithwaite,
Pfaff, & Joiner, 2012). This measure exhibited good internal
consistency in the current study (� � .89). In this study, the
DSI-SS total score was entered into analyses as the dependent
variable.

Insomnia Severity Index (ISI; Bastien, Vallières, Morin,
2001; Ringer et al., in press). An abbreviated 5-item version of
the original 7-item ISI was used to assess insomnia symptom
severity in the past two weeks. Items are rated on a 5-point Likert
scale ranging from 0 to 4, with higher total scores indicating more
severe insomnia symptoms. Total scores ranged from 0 to 20 on
the abbreviated ISI. In previous research, the ISI has demonstrated
adequate reliability and validity (Bastien et al., 2001), particularly
in military samples (Hom, Chu, et al., 2017). Internal consistency
of the shortened measure was excellent (� � .90).

Beck Hopelessness Scale (BHS; Beck, Weissman, Lester, &
Trexler, 1974; Ringer et al., in press). An abbreviated, 3-item
version of the original 20-item BHS was used to measure feelings of
general hopelessness. Items are rated on a true-false scale and total
scores on the shortened BHS range from 0 to 3. Higher total scores
reflect greater feelings of hopelessness. The original scale’s reliability
and validity have been supported (McMillan et al., 2007). Internal
consistency of the abbreviated measure was adequate (� � .69).

Table 2
Summary of the Military Suicide Research Consortium–Funded Studies Using the Common Data Elements Measures in This Study

Study topic Sites Population Administration Current study N

CAMS SSF Veterans Affairs Medical Center, Southern U.S. Veterans In person 134
Caring text messages Marine Corps bases, Southern and Western U.S. Army and Marine active duty In person 235
Anger University, Southern U.S. Veterans, Reserves, and civiliansa Online, phone 81
Self-directed violence National Guard Camp, Southern U.S. Army and Air National Guards In person 523

Note. CAMS SSF � Collaborative Assessment and Management of Suicidality Suicide Status Form; U.S. � United States.
a Civilians in this sample were excluded from the present study.
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Beck Depression Inventory-Second Edition (BDI-II; Beck et
al., 1996). The BDI-II is a 21-item self-report measure of de-
pressive symptoms in the previous two weeks. Items are rated on
a 4-point Likert scale ranging from 0 to 3, with higher total scores
indicating more severe depressive symptoms. The BDI-II has been
widely used in prior research and has demonstrated consistently
strong psychometric properties (Beck et al., 1996). In this study,
item 9 of the BDI-II, which assesses suicidal thinking and desire,
was removed to diminish redundancy with our dependent variable.
Internal consistency of this measure was excellent in this study
(� � .94). The BDI-II was only administered in one of the four
samples (n � 81).

Data Analytic Strategy

Preliminary analyses. First, we examined variable descrip-
tive statistics and calculated bivariate Pearson’s correlations (two
continuous variables), point-biserial correlations (dichotomous
and continuous variables), or phi coefficients (two dichotomous
variables) to examine the relationship between all study variables.
One-way ANOVAs were used to compare those with and without
a history of NSSI on demographic variables. Additionally, given
that these data were collected as part of four independent investi-
gations, one-way ANOVAs were used to examine whether study
variables differed across CDE investigations.

Main analyses. First, to test the interpersonal theory of sui-
cide and evaluate whether the interaction of TB and PB (INQ-TB,
INQ-PB) accounts for the association between lifetime NSSI his-
tory and SI (DSI-SS), we conducted bias-corrected bootstrap me-
diation analyses. Specifically, moderated mediation analyses were
conducted to examine whether PB mediated the association be-
tween lifetime NSSI history and SI at low (1 standard deviation
[SD] below mean), moderate (at the mean), and high levels (1 SD
above mean) of TB, controlling for age, sex, insomnia symptoms,
and hopelessness. Conversely, moderated mediation analyses were
used to examine whether TB mediated the association between
lifetime NSSI history and SI at low, moderate, and high levels of
PB, controlling for the aforementioned covariates. In these two
models, we subsequently included depressive symptoms as a co-
variate. This covariate was modeled separately as the measure of
depressive symptoms (BDI-II) was only administered in one CDE
study and analyses including this covariate were underpowered
(see Power section).

Next, we evaluated whether the interaction of TB, PB, and CS
(ACSS-20) mediated the association between lifetime NSSI his-
tory and number of SAs, controlling for all covariates. Again,
moderated mediation analyses were conducted to examine whether
the interaction of TB and PB mediated the association of NSSI and
the number of prior SAs at low, moderate, and high levels of CS,
controlling for covariates. Depressive symptoms were not evalu-
ated as a covariate in this model as this variable was not assessed
in the data sets that measured CS.

Finally, to evaluate the specificity of these aforementioned
models, we tested whether symptoms of insomnia, hopelessness,
and depression emerged as significant rival mediators, controlling
for TB, PB, CS, age, and sex—each variable was entered as an
individual mediator of the association between NSSI history and
SI and all potential rival mediators, except depressive symptoms,
were entered as mediators of NSSI and SA history.

Exploratory analyses. To examine whether PB may be a
more robust suicide risk correlate than TB, we tested PB and TB
as individual mediators of the relationship between NSSI his-
tory and SI, beyond covariates. Further, to determine whether
the interaction between TB and CS and/or the interaction of PB
and CS may also explain the effect of NSSI on SA history, we
tested TB and PB as individual moderators of the mediating role
of CS in the association between NSSI and SA history. Specif-
ically, moderated mediation analyses were used to examine
whether CS was a significant mediator at low, moderate, and
high levels of PB and whether CS was a significant mediator at
low, moderate, and high levels of TB.

All mediation analyses were conducted with the SPSS PRO-
CESS macro, following procedures described by Hayes (2013):
10,000 bootstrapped samples were drawn from the data and
bias-corrected 95% confidence intervals (BCCI) were computed
to estimate the indirect effect for each of the resampled data
sets. Mediation analyses were conducted using PROCESS
Model 4 and moderated mediation analyses were conducted
using Model 14. For moderated mediation analyses, BCCI were
computed to estimate the index of moderated mediation. Miss-
ing data, which were minimal for key study variables (�1.0%),
were addressed using listwise deletion, consistent with recom-
mendations by Widaman (2006).

Power. A sample size of 115 is required to be adequately
powered (1-� � 0.80) to detect small-to-moderate effect sizes for
the � path and moderate effect sizes for the � path using a
bias-corrected bootstrap mediation approach (Fritz & MacKinnon,
2007). Thus, with our sample size of 973, we were more than
adequately powered for the proposed analyses. Further, as noted
above, CS was only assessed in three of the four samples; none-
theless, with a sample size of 892, we remained adequately pow-
ered for analyses. With a sample size of 81, we were underpow-
ered for analyses controlling for depressive symptoms—these
analyses should be interpreted with caution.

Results

Preliminary Analyses

Descriptive statistics are reported in Table 1, details regarding
the included MSRC-funded studies are provided in Table 2, and
correlations between study variables are reported in Table 3. In
comparison with individuals without a history of NSSI, individuals
reporting a history of NSSI were more likely to report a history of
combat experience, F[396] � 9.72, � � 0.16, p � .0021—a
finding that is consistent with previous research (Bryan & Bryan,
2014). No other demographic differences emerged between those
with and without lifetime NSSI (see Table 1). Between the in-
cluded CDE studies, significant differences in NSSI history, F(3,
970) � 31.56, p � .001, TB, F(3, 970) � 243.35, p � .001, PB,
F(3, 970) � 71.14, p � .001, CS, F(3, 890) � 9.38, p � .001, and

1 Given significant group difference in combat experience, the main
analyses were also conducted with combat experience as an added cova-
riate. Of note, the pattern of findings remained unchanged, such that the
indirect effect of NSSI history on SI through TB and PB, controlling for all
covariates and combat history, was significant (95% CI [0.0991,0.1756];
b � 0.26, SE � 0.10).
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SI severity, F(3, 970) � 455.68, p � .001 were observed.2 How-
ever, there were no significant differences in SA history across
CDE studies, F(3, 957) � 3.62, p � .06.

Main Analyses: TB and PB as Mediators Between
NSSI History and SI

TB moderating PB as a mediator between NSSI history and
SI. First, we examined whether TB moderated the mediating role
of PB in the relationship between NSSI history and SI, controlling for
age, sex, insomnia symptoms, and hopelessness. Although TB was
not a significant moderator (index � �0.0012, SE � 0.006; 95% CI
[�0.0139, 0.0112]), there was a significant indirect effect of PB at
low (b � 0.52, SE � 0.11, 95% CI [0.3297, 0.7528]), moderate (b �
0.51, SE � 0.09, 95% CI [0.3451, 0.7096]), and high levels of TB
(b � 0.50, SE � 0.10, 95% CI [0.3328, 0.7138]). Unexpectedly, the

indirect effect of PB was slightly stronger at lower levels of TB than
at higher TB, a point that we discuss below.

PB moderating TB as a mediator between NSSI history and
SI. Next, we examined whether PB moderated the mediating
role of TB in the relationship between NSSI history and SI,
controlling for age, sex, insomnia symptoms, and hopelessness,
PB was not a significant moderator (index � �0.0007, SE �
0.004; 95% CI [�0.008, 0.006]). Again, results indicated a
significant indirect effect of TB at low (b � 0.29, SE � 0.09,
95% CI [0.1382, 0.5044]), moderate (b � 0.28, SE � 0.07, 95%
CI [0.1583, 0.4558]), and high PB levels (b � 0.27, SE � 0.08,

2 For each of the four studies, a new variable was created (coded yes/no)
and entered as a covariate in all main analyses. Across all hypotheses, the
pattern of findings remained the same even after accounting for potential
differences across CDE studies.

Table 3
All Study Variable Means, Standard Deviations and Correlations

Sample 1 2 3 4 5 6 7 8 9 10 N Mean SD Range Skew �

Total, N � 973
1. NSSI history (0 � no, 1 � yes) — 973 .21 .41 0–1 1.45 —
2. INQ-15 thwarted belongingness .28�� — 973 25.00 11.64 4–63 1.03 .88
3. INQ-15 perceived burdensomeness .19�� .33�� — 973 17.16 7.04 5–42 .66 .89
4. ACSS-20 capability for suicide .10� .13�� .15�� — 892 51.37 12.44 12–80 �.18 .80
5. DSI-SS suicidal ideation .25�� .39�� .37�� .16�� — 973 1.73 2.72 0–12 1.40 .89
6. Number of prior suicide attempts .41�� .16�� .16�� .12�� .24�� — 957 1.14 11.75 0–74 — —
7. ISI insomnia severity .04 .06 .12�� .07� �.12 .06 — 973 3.38 3.40 0–20 1.69 .90
8. BHS hopelessness �.21�� �.26�� .05 �.04 �.09� �.17�� �.06 — 973 1.93 1.03 0–3 �.42 .69
9. BDI-II depressive symptoms .48�� .66�� .59�� — .51�� �.34� .72�� �.54�� — 81 19.19 12.93 0–52 .62 .94

10. Age �.05 �.15�� .18�� �.04 .30�� �.06 �.02 .05 .07 — 973 29.94 11.33 18–71 1.33 —
11. Sex (1 � male, 2 � female) .09� .03 .01 �.19�� �.07� .18�� .09� �.06 .24� .01 970 1.21 .41 1–2 1.43 —

Controls, n � 772
1. NSSI history (0 � no, 1 � yes) — 772 .00 .00 .00 — —
2. INQ-15 thwarted belongingness — — 772 23.36 10.65 4–63 1.20 .87
3. INQ-15 perceived burdensomeness — .33�� — 772 16.47 6.58 5–42 .73 .87
4. ACSS-20 capability for suicide — .08� .13� — 725 50.72 12.42 12–80 �.19 .81
5. DSI-SS suicidal ideation — .42�� .34�� .10� — 772 1.39 2.48 0–11 1.65 .89
6. Number of prior suicide attempts — .19�� .13� .17�� .19�� — 762 .77 .62 0–2 — —
7. ISI insomnia severity — .08� .14�� .09� �.09� .11� — 772 3.31 3.51 0–20 1.59 .90
8. BHS hopelessness — �.26�� .12�� �.001 �.13�� �.05 �.06 — 772 2.04 1.01 0–3 �.59 .66
9. BDI-II depressive symptoms — .56�� .28� — .27� �.04 .70�� �.44�� — 58 15.34 10.33 0–46 .66 .91

10. Age — �.12�� .16�� �.03 .32�� �.06 .002 .01 .07 — 772 30.25 11.35 18–71 1.29 —
11. Sex (1 � male, 2 � female) — �.03 �.03 �.21�� �.09� .06 .12�� �.03 .13 .02 769 1.19 .39 1–2 1.57 —

Lifetime NSSI History, n � 201
1. NSSI history (0 � no, 1 � yes) — 201 1.00 .00 1.00 — —
2. INQ-15 thwarted belongingness — — 201 31.31 13.08 51–63 .43 .87
3. INQ-15 perceived burdensomeness — .22� — 201 19.78 8.11 5–39 .25 .87
4. ACSS-20 capability for suicide — .18� .16� — 167 53.77 12.26 13–80 �.16 .79
5. DSI-SS suicidal ideation — .16� .34�� .09 — 201 3.07 3.14 0–12 .71 .88
6. Number of prior suicide attempts — .09 .16� .05 �.02 — 198 2.56 8.68 1–74 — —
7. ISI insomnia severity — �.07 �.001 �.01 �.28�� �.24� — 201 3.62 2.95 0–18 2.42 .83
8. BHS hopelessness — �.09 .04 �.12 .25�� �.11 �.02 — 201 1.50 1.01 0–3 .17 .62
9. BDI-II depressive symptoms — .69�� .69�� — .50� .15 .60� �.50� — 23 28.87 13.95 4–52 �.13 .95

10. Age — �.21� .30�� �.05 .34�� .02 .10 .16� .39 — 201 28.75 11.19 18–59 1.51 —
11. Sex (1 � male, 2 � female) — �.12 .04 �.15 �.10 .36� �.02 �.09 .53� �.02 201 1.28 .45 1–2 1.00 —

Note. NSSI history � lifetime history of non-suicidal self-injury (0 � no, 1 � yes); INQ-15 � Interpersonal Needs Questionnaire-15; ACSS-20 �
Acquired Capability for Suicide Scale; DSI-SS � Depressive Symptom Index-Suicidality Subscale; ISI � Insomnia Severity Index (abbreviated, 5 items);
BHS � Beck Hopelessness Scale (abbreviated, 3 items); BDI � Beck Depression Inventory-II (item 9, suicidal ideation, was removed from the total score).
Sex (1 � male, 2 � female). Pearson’s correlations are reported between continuous variables, point-biserial correlations are reported between dichotomous
and continuous variables, and phi coefficients are reported between dichotomous variables.
� p � .05. �� p � .001.
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95% CI [0.1404, 0.4519]). Again, the indirect effect of TB was
slightly stronger at lower PB levels.3

When depressive symptoms were also covaried in these two mod-
els, the pattern remained unchanged—TB (index � 0.002, SE � 0.01;
95% CI [�0.0095, 0.0290]) and PB (index � �0.0182, SE � 0.03;
95% CI [�0.0946, 0.0149]) did not emerge as significant moderators
and in both models, the indirect effects remained significant at all
levels of the moderator.4

Specificity of TB and PB as mediators between NSSI history
and SI. We examined whether insomnia symptoms, hopeless-
ness, and depressive symptoms emerged as potential mediators,
beyond TB, PB, age, and sex. Insomnia symptoms did not emerge
as a significant mediator—the direct effect of NSSI history on SI
remained significant after accounting for insomnia symptoms (b �
0.99, SE � 0.19, p � .001) and the indirect effect of NSSI history
on SI through insomnia symptoms was not significant (b � 0.004,
SE � 0.03, 95% CI [�0.06, 0.07]). Hopelessness also did not
emerge as a significant mediator—the direct effect remained sig-
nificant after accounting for hopelessness (b � 0.99 SE � 0.19,
p � .001) and the indirect effect through hopelessness was also not
significant (b � 0.01, SE � 0.03, 95% CI [�0.05, 0.08]). Simi-
larly, depressive symptoms did not emerge as a significant medi-
ator—the direct effect after accounting for depressive symptoms
(b � 0.31, SE � 0.33, p � .35) and the indirect effect through
depressive symptoms (b � 0.11, SE � 0.10, 95% CI [�0.01,
0.46]) were not significant. These findings support the specificity
of TB and PB as mediators.

Main Analyses: CS Moderating PB and TB as
Mediators Between NSSI and SA History

We examined whether CS moderated the mediating role of the
interaction of PB and TB in the relationship between NSSI and the
number of prior SAs, controlling for age, sex, insomnia symptoms,
and hopelessness. CS emerged as a significant moderator (index �
0.0014, SE � 0.001; 95% CI [0.0002, 0.0048]). Results indicated
that the indirect effect was not significant at low (b � �0.02, SE �
0.02, 95% CI [�0.0930, 0.0070]) and moderate (b � �0.001,
SE � 0.01, 95% CI [�0.0329, 0.0252]) levels of CS. Consistent
with the predictions of the interpersonal theory of suicide, the
indirect effect of the interaction of TB and PB was only significant
at high levels of CS (b � 0.02, SE � 0.01, 95% CI [0.002,
0.0551]).

Specificity of TB, PB, and CS as mediators between NSSI
and SA history. We examined whether insomnia symptoms,
hopelessness, and depressive symptoms emerged as mediators,
beyond TB, PB, CS, age, and sex. Insomnia symptoms did not
emerge as a significant mediator—the direct effect of NSSI history
on SA history remained significant after accounting for insomnia
symptoms (b � 0.45, SE � 0.06, p � .001) and the indirect effect
of NSSI history on SA history through insomnia symptoms was
not significant (b � �0.009, SE � 0.009, 95% CI [�0.04, 0.003]).
Hopelessness was also not a significant mediator—the direct effect
remained significant after accounting for hopelessness (b � 0.45,
SE � 0.06, p � .001) and the indirect effect through hopelessness
was not significant (b � �0.006, SE � 0.008, 95% CI [�0.03,
0.005]).

Exploratory Analyses: Comparing the Robustness of
TB and PB as Suicide Risk Factors

PB and TB as individual mediators. Lastly, given prior
research indicating that PB is a more potent correlate of suicidal
thoughts and behaviors than TB (e.g., Bryan et al., 2010; Chu,
Buchman-Schmitt, et al., 2016; Chu, Rogers, et al., 2016), we
examined TB and PB as individual mediators of the relationship
between NSSI history and SI, beyond age, sex, insomnia symp-
toms, and hopelessness. When PB was entered as an individual
mediator, the direct effect of NSSI history on SI remained signif-
icant after accounting for PB (b � 1.33, SE � 0.19, p � .001).
Additionally, the indirect effect of NSSI history on SI through PB,
controlling for covariates, was significant and between 0.2912 and
1.7109 (95% CI; b � 0.45, SE � 0.19; 	2 � 0.07; R2 � 0.03); this
indicates mediation. When depressive symptoms were covaried,
the pattern remained the same; the direct effect was not significant
(b � 0.34, SE � 0.33, p � .31) and the indirect effect of NSSI
history on SI through PB was significant (b � 0.32, SE � 0.17;
95% CI [0.0789, 0.8459]).

When TB was entered as an individual mediator, the direct
effect remained significant after accounting for TB (b � 1.16,
SE � 0.19, p � .001) and the indirect effect of NSSI history on SI
through TB, controlling for covariates, was also significant (95%
CI [0.4274, 0.8369]; b � 0.62, SE � 0.10; 	2 � 0.10; R2 � 0.04).
However, when depressive symptoms were included in this model,
the indirect effect was no longer significant as the 95% CI crossed
zero (b � 0.004, SE � 0.05; 95% CI [�0.0636, 0.1561]). Con-
sistent with past research (Chu, Rogers, et al., 2016), this may
suggest PB is a more robust correlate of SI than TB; however,
given the limited sample size for these analyses, results should be
interpreted with caution.

TB and PB moderating CS as mediator of NSSI and suicide
attempt history. Lastly, we explored whether the interaction of
CS and TB and the interaction of CS and PB would significantly
mediate the relationship between NSSI and the number of prior
SAs. Our results indicated that neither PB (index � 0.002, SE �
0.002; 95% CI [�0.0013, 0.0087]) nor TB (index � 0.004, SE �
0.001; 95% CI [�0.0005, 0.003]) individually moderated the
mediating effect of CS on NSSI and SA history. In both cases, the
mediating effect of CS was stronger at higher levels of PB (low
PB: �0.005, moderate PB: 0.001, high PB: 0.06) and TB (low
TB: �0.001, moderate TB: 0.001, high TB: 0.04).

3 Of note, hopelessness about feelings of TB and PB is a key component
of the interpersonal theory (Van Orden et al., 2010). Previous studies have
used general hopelessness (BHS) as a proxy for this component of the
theory (Hagan et al., 2015). Thus, we also examined these two main
models without the inclusion of hopelessness as a covariate and the pattern
of findings remained unchanged. Given that general hopelessness is a
robust predictor of ideation, we presented our main analyses with hope-
lessness as a covariate.

4 Given that depression is a robust suicide risk factor, we also conducted
exploratory analyses to examine whether depression moderated the medi-
ating effects of TB and PB on the relationship between NSSI history and
SI. Depression did not emerge as a significant moderator of the mediating
effects of TB (index � �0.0009, SE � 0.005; 95% CI [�0.0185, 0.0059])
or PB (index � 0.0088, SE � 0.01; 95% CI [�0.0157, 0.0440]).

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

63NSSI AND SUICIDAL IDEATION



Discussion

Consistent with the interpersonal theory’s hypotheses (Joiner,
2005; Van Orden et al., 2010; see Chu et al., in press for review),
our findings indicated that the interaction of thwarted belonging-
ness and perceived burdensomeness only explained the relation-
ship between NSSI and suicide attempt history among military
service members and veterans with high levels of capability for
suicide. Results also indicated that a history of NSSI was signif-
icantly associated with current thwarted belongingness, perceived
burdensomeness, and suicidal ideation. Additionally, thwarted be-
longingness and perceived burdensomeness significantly ac-
counted for the association between lifetime NSSI history and
current suicidal ideation—a finding that suggests that these results
may be applied to both young adult civilian (e.g., Assavedo &
Anestis, 2016; Chu, Rogers, et al., 2016; Muehlenkamp & Guti-
errez, 2007) and adult military and veteran populations. The pres-
ent findings also highlight the specificity of the interpersonal
theory variables as mediators since other notable suicide risk
factors did not serve as significant explanatory mechanisms. Un-
expectedly, and in contrast to the interpersonal theory’s hypothe-
ses, the mediating effect of perceived burdensomeness was not
moderated by thwarted belongingness, and the mediating effect of
thwarted belongingness was not moderated by perceived burden-
someness. Overall, our findings largely contribute to a mounting
body of evidence indicating that the interpersonal theory may help
explain the relationship between NSSI and suicide risk. Therefore,
our results may have implications for research and clinical work
among military service member and veteran populations.

First, the current findings indicate that NSSI serves to increase
not only capability for suicide—likely by increasing familiarity
with self-injury, pain, and death—but also thwarted belongingness
and perceived burdensomeness. Moreover, our results indicated
that the intersection of thwarted belongingness and perceived
burdensomeness did not explain the relationship between NSSI
and suicide attempt history among those with low levels of capa-
bility for suicide. This finding is in line with the interpersonal
theory’s conjectures that individuals who attempt near-lethal self-
injurious behavior not only desire suicide but also possess the
capability for suicide. This finding also suggests that among mil-
itary service members and veterans, NSSI may be a distal risk
factor for suicidal behavior. Specifically, NSSI may be explained
by the simultaneous presence of the three interpersonal theory
variables. As this is the first study to our knowledge to statistically
examine the interpersonal theory variables as explanatory mecha-
nisms between distal risk factors and suicidal behavior, it will be
important for future studies to employ this approach across other
populations to examine the roles of the interpersonal theory vari-
ables as proximal suicide risk correlates.

The connection between NSSI and capability for suicide has
been examined regularly in the literature (e.g., Franklin et al.,
2011). However, the associations between lifetime NSSI history
and elevated thwarted belongingness and perceived burdensome-
ness are not well understood. Although the present study did not
examine the mechanisms linking NSSI and interpersonal difficul-
ties, several factors may explain these observed associations. For
example, as mentioned previously, one function of NSSI is to
obtain social reinforcement, and individuals engaging in NSSI may
lack interpersonal effectiveness (Nock & Mendes, 2008; Nock &

Prinstein, 2004). Given that individuals with a history of NSSI
report limited social support networks (Heath et al., 2009), NSSI
may be related to diminished social functioning and subsequent
increases in feelings of isolation and thwarted belongingness.
Additionally, research has indicated that individuals engaging in
NSSI are fearful of burdening close others (Rosenrot, 2015) and
experience shame regarding their behavior (Brown et al., 2009).
Feelings of shame are also associated with an increased likelihood
of concealing mental illness from others (MacDonald & Morley,
2001) and may ultimately contribute to feelings of perceived
burdensomeness. How NSSI increases thwarted belongingness and
perceived burdensomeness will be an important topic for future
research.

Contrary to expectations, neither perceived burdensomeness nor
thwarted belongingness emerged as a significant moderator. The
mediating role of perceived burdensomeness was significant at
high and low levels of thwarted belongingness. Similarly, the
mediating role of thwarted belongingness was also significant at
high and low levels of perceived burdensomeness. In contrast to
the propositions of the interpersonal theory, this finding suggests
that the interaction of thwarted belongingness and perceived bur-
densomeness does not play a significant explanatory role. Rather,
that both interpersonal theory of suicide variables emerged as
mediators suggests that they do not significantly influence one
another and that both feelings comparably explain the relationship
between lifetime NSSI and suicidal ideation (cf. parallel media-
tion; Hayes, 2012).

Interestingly, this finding is consistent with other studies that
have similarly investigated the mediating roles of thwarted belong-
ingness and perceived burdensomeness in conferring suicide risk.
For example, in a recent study of the relationship between sleep
problems and suicidal ideation in three military service member
and veteran samples, Hom, Chu, et al. (2017) found that thwarted
belongingness and perceived burdensomeness emerged as significant
parallel mediators. However, moderated mediation analyses indicated
that perceived burdensomeness did not moderate the mediating role of
thwarted belongingness (the study did not examine whether thwarted
belongingness moderated the mediating role of perceived burden-
someness; Hom, Hames, et al., 2017). Apart from their study and
ours, no other studies of which we are aware have employed moder-
ated mediation analyses to examine the association between the in-
terpersonal theory of suicide variables and other distal risk factors.

Importantly, our pattern of findings remained significant
even after accounting for demographic variables and robust
suicide risk factors. As noted above, insomnia symptoms and
hopelessness are both robustly associated with increased feel-
ings of thwarted belongingness and suicidal risk across popu-
lations (Acosta et al., 2012; Chu et al., 2015; Chu, Hom,
Rogers, Ringer, et al., 2016; Nadorff et al., 2011), including
samples of service members (Caldwell, Knapik, & Lieberman,
2017; Ribeiro, Pease, et al., 2012). That our results remained
significant even after controlling for insomnia and hopelessness
highlights the robustness of the interpersonal theory variables
as mediators. Furthermore, our results also remained significant
after controlling for depressive symptoms and symptoms of
depression were not a significant mediator. These results are
notable given the robust relationship between depressive symp-
toms and both NSSI and suicide risk (e.g., Asarnow et al., 2011;
Hamza et al., 2012). However, as discussed earlier, the inclu-
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sion of depressive symptoms significantly diminished power to
detect effects and we were unable to covary for depressive
symptoms in our model evaluating the relationship between
NSSI and suicide attempt history—these factors limit results
that include depression as a covariate. Thus, further work using
larger samples is needed to examine the role of depressive
symptoms in NSSI and suicidal symptoms.

Finally, in exploring whether perceived burdensomeness may be
more robustly related to suicide risk than thwarted belongingness,
our findings indicated that neither variable interacted with capa-
bility for suicide to significantly explain the relationship between
NSSI and suicide attempt history. This finding does not support the
hypothesis that perceived burdensomeness is a more robust risk
correlate than thwarted belongingness. Nevertheless, we did find
that thwarted belongingness was no longer a significant individual
mediator beyond depressive symptoms, whereas the mediating
effect of perceived burdensomeness remained a significant medi-
ator. This latter result may indicate support for perceived burden-
someness as a more prominent explanatory link between NSSI and
suicide risk among military and veteran populations. These mixed
findings are further complicated by recent studies finding that
thwarted belongingness may be an important explanatory factor in
the relationship between insomnia severity and suicidal ideation in
undergraduate (Chu, Hom, Rogers, Stanley, et al., 2017; Chu,
Hom, Rogers, Ringer, et al., 2016) and military (Hom, Chu, et al.,
2017) samples. Other studies testing the interpersonal theory have
found support for thwarted belongingness and perceived burden-
someness as interactive indicators of suicidal desire (e.g., Anestis
et al., 2015). Thus, it will be important to examine the source of
these inconsistent findings through continued research testing the
interpersonal theory across varying samples.

Clinical Implications

Our findings also have implications for clinical practice. The
significant association found between lifetime NSSI and current
severity of suicidal ideation emphasizes the potential importance
of identifying and treating military service members and veterans
with a history of NSSI, as they appear to be at increased risk of
suicidal behavior. As revealed by our study and consistent with
prior work (Chu et al., 2015 ), thwarted belongingness and per-
ceived burdensomeness, specifically, may be useful to assess and
monitor as signals of risk. They may also be key treatment targets
for service members with an NSSI history (see Joiner et al., 2009,
for a guide). Fortunately, evidence-based interventions exist that
may help to address feelings of thwarted belongingness, including
behavioral activation (Martell et al., 2001), interpersonal psychother-
apy (Klerman & Weissman, 1994), and the cognitive–behavioral
analysis system of psychotherapy (McCullough, 2003). Several em-
pirically supported interventions may also be useful in targeting
misperceptions that one’s death is worth more than one’s life (cf.
perceived burdensomeness), including cognitive therapy (Brown et
al., 2005) and dialectical behavior therapy (Linehan, 1993). By ther-
apeutically impacting these significant mediators, risk for suicidal
thoughts may then be mitigated in this population—the less that
individuals are thinking about suicide, the less likely they are to
engage in potentially lethal self-harm behaviors.

Limitations and Future Directions

This study is not without its limitations. First, data were col-
lected exclusively via self-report measures. Given that military
service members may be reluctant to disclose thoughts of suicide
(Anestis & Green, 2015), the use of implicit measures of suicid-
ality (e.g., Nock et al., 2010) should be considered for similar
future studies.5 Second, as noted above, study data were aggregated
across four independent investigations with distinct study designs,
assessment methods, and sample populations, yielding a demograph-
ically and clinically heterogeneous study sample. Nonetheless, most
samples were collected from the Southern U.S.; thus, our findings
may not be broadly generalizable and require replication in repre-
sentative military and veteran samples. Third, as noted previously,
though we aimed to probe the temporal relationship between NSSI
and subsequent suicidal ideation by examining lifetime NSSI as a
predictor of past two weeks suicidal ideation, we were unable to
account for suicidal ideation history (prior to the preceding two
weeks) in our analyses. Therefore, detailed assessment of which
construct temporally preceded the other will be important in en-
hancing our understanding of risk trajectories—and thus, interven-
tion points—in this population (Bryan, Bryan, et al., 2015). Re-
latedly, our assessment of NSSI and suicide attempt history were
limited to the single questions included in the MSRC’s brief CDE
assessment battery (Hom, Joiner Jr, & Bernert, 2016). Future
studies may benefit from assessment of military members’ onset,
frequency, duration, and severity of NSSI because these factors
may influence the degree of suicide risk (Nock et al., 2006).
Finally, to fully test for mediation effects, additional assessment
time points are required. This is particularly important given that
the interpersonal theory specifically predicts that the intersection
of the three interpersonal theory variables explains future suicidal
behavior (Van Orden et al., 2010).

Despite a robust literature supporting the interpersonal theory of
suicide and the association between NSSI and suicidal ideation and
attempts, this investigation was the first to examine thwarted belong-
ingness, perceived burdensomeness, and capability for suicide as
explanatory links in this association. Although further investigation of
these constructs using longitudinal study designs is needed, our results
highlight important links between NSSI and suicide risk in service
member and veteran populations and areas for further investigation.

5 A recent study found that there is no significant association between
participants’ history of suicidal ideation and implicit association tests of
suicide and death in a large military sample (Chiurliza et al., 2016).
However, given that Chiurliza et al.’s (2016) study was limited by the low
severity of suicidal symptoms and the specificity of the sample (i.e., Army
recruiters), more research is needed to determine the utility of implicit
measures of suicide risk for a broader military service member and veteran
population.
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