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Abstract

Veterans have high rates of suicide, and nonsuicidal self-injury (NSSI) is one of the strongest
predictors of suicide risk; however, there is presently little known about antecedents of NSSI that
might inform intervention efforts. Accumulating research suggests that anger and hostility play an
important role in NSSI, but whether these emotions precede and predict NSSI is currently
unknown. The aim of the current study was to examine the temporal relationships between anger/
hostility and NSSI urges and behavior among veterans diagnosed with NSSI disorder. Our
hypothesis was that angry/hostile affect would predict subsequent NSSI urge and engagement, but
not vice versa. Forty veterans with NSSI disorder completed a 28-day ecological momentary
assessment study with three daily prompts to report on their affect and NSSI urges and
engagement. Multilevel cross-lagged path modeling was used to determine the direction of effects
between angry/hostile affect and NSSI urges and engagement over time. Consistent with our
hypothesis, results indicated that the lagged effects of angry/hostile affect on subsequent NSSI
urge and engagement were significant, whereas the lagged effects of NSSI urge and engagement
on angry/hostile affect were not significant. Findings highlight the importance of assessing and
treating anger among veterans who engage in NSSI.
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Nonsuicidal self-injury (NSSI) is the direct, deliberate destruction of one’s own body tissue
without conscious suicidal intent (Nock, 2010). An estimated 5.5% of the general adult
population will engage in NSSI during their lifetime, with elevated rates (19-25%) among
psychiatric populations (Briere & Gil, 1998; Swannell et al., 2014). A population with
particularly high rates of NSSI are veterans with posttraumatic stress disorder (PTSD). For
example, in a study of veterans seeking treatment for PTSD, 82% of the sample reported a
lifetime history of NSSI and 64% reported engaging in NSSI in the past two weeks (Kimbrel
et al., 2018). In addition to inherent physical injury, NSSI is associated with several adverse
mental health outcomes (Briere & Gil, 1998; Zettergvist et al., 2013) and constitutes one of
the strongest predictors of future suicide attempts (Franklin et al., 2017; Ribeiro et al.,
2016). Despite alarming rates of suicide among veterans (Department of Veterans Affairs,
2018), there is a relative paucity of literature pertaining to understanding their risk for NSSI.

One way to better understand risk for NSSI is through ecological momentary assessment
(EMA) studies, which allow researchers to gather data in real-time on emotions, cognitions,
and behaviors occurring in participants’ natural environments (Bolger et al., 2003). EMA via
mobile technology can be used to examine the affective states that predict subsequent NSSI
urges and behaviors, which is crucial for the development of targeted interventions for NSSI.
For example, if specific affective states are precursors to NSSI urges and behaviors, patients
can learn to identify those triggers in the moment and engage in strategies and coping skills
to reduce NSSI risk. Further, EMA can be used as part of interventions (i.e., increases in
affect may trigger the device to provide the individual with resources, skills, or support to
prevent NSSI). Previous EMA studies among adolescents and young adults have found that
NSSI is typically preceded by increased negative affect and decreased positive affect
(Andrewes et al., 2017; Kranzler et al., 2018). These findings are consistent with evidence
suggesting that a primary function of NSSI is to attempt to regulate emotion (Briere & Gil,
1998; Klonsky, 2011; Zetterqvist et al., 2013).

One emotion that is particularly prevalent and difficult for veterans to regulate is anger.
Difficulty controlling anger is the most commonly reported reintegration concern among
combat veterans, endorsed by 57-61% of Irag-Afghanistan veterans in national surveys
(Sayer et al., 2010; Sippel et al., 2016). Further, among veterans with PTSD, the prevalence
of dysregulated anger is even greater (84%; Sayer et al., 2010); however, few EMA studies
have examined the associations between anger and NSSI. Notably, Nock and colleagues
(2009) utilized EMA to study NSSI in a sample of adolescents and young adults (13.3%
male) with a history of NSSI and found that increases in anger/hostility-related emotions
(i.e., anger toward oneself, anger toward another, feeling rejected, self-hatred) were
associated with NSSI behavior, whereas feeling sad/worthless was negatively associated
with NSSI and feeling scared/anxious or overwhelmed was not related to NSSI behavior.
Armey and colleagues (2011) used EMA to model changes in affect before, during, and after
NSSI behavior among college students (25% male) with a history of NSSI. They found that
negative affect, particularly anger, loathing, and guilt, had a quadratic relationship with
instances of NSSI, increasing in the hours prior to engagement and decreasing afterwards.
Taken together, anger-related emotions have been associated with NSSI in EMA studies.
However, prior EMA studies of NSSI have been limited to civilian populations that were
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largely comprised of female participants. More work is needed to elucidate the temporal
relationship between anger and NSSI in veteran samples.

NSSI disorder was included in the fifth edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5; American Psychiatric Association, 2013) as a “disorder for
future study.” In prior versions of the DSM, NSSI had been included only as a symptom of
borderline personality disorder. There is now considerable evidence that it is a
transdiagnostic phenomenon that can occur even in the absence of another psychiatric
disorder, though it is most strongly associated with PTSD and panic disorder (Bentley et al.,
2015). To meet diagnostic criteria for NSSI disorder, an individual must engage in NSSI on
five or more days in the past year with an expectation that it will relieve negative thoughts/
feelings, resolve an interpersonal difficulty, and/or create a positive feeling. Additionally, the
NSSI must be preceded by negative thoughts/feelings or interpersonal problems, a
preoccupation with the behavior that is difficult to resist, and/or frequent urges to engage in
NSSI. Finally, the behavior cannot be socially sanctioned and must cause significant distress
or impairment. Initial evidence of NSSI disorder has supported its validity as an independent
and distinct disorder, distinguishable from other disorders and associated with significant
distress and impairment (Zetterqvist, 2015).

The aim of the present study was to examine the temporal relationships between anger/
hostility and NSSI among veterans diagnosed with NSSI disorder. To our knowledge, no
prior study has utilized EMA methods to study NSSI in a sample comprised exclusively of
individuals with NSSI disorder, nor has any prior EMA study of NSSI utilized a veteran
sample, or a sample in which the majority of participants were adult men. In addition, to our
knowledge, no prior study has utilized cross-lagged analyses to study the directional
relationship between anger/hostility and NSSI. Determining whether anger/hostility
precedes and predicts NSSI is the necessary next step to develop targeted interventions for
this population. Accordingly, using multilevel cross-lagged path models, we tested our
hypothesis that previous anger/hostility would predict subsequent NSSI thoughts and
behaviors, but not vice versa.

Participants and Procedures

Forty veterans with NSSI disorder were recruited to complete a 28-day electronic diary
study. This was a sub-study of a larger project focused on studying the impact of NSSI on
veterans’ functional outcomes. Potential participants were contacted via mailings targeting
veterans who had sought care in VA PTSD clinics or had agreed to be listed in research
recruitment databases. To be eligible for the parent study, participants had to be veterans, 18
years or older, with at least one psychiatric disorder. Exclusion criteria were lifetime bipolar
or psychotic spectrum disorder or imminent risk for suicide (based on the Columbia-Suicide
Severity Rating Scale [C-SSRS; Posner et al., 2008]) or homicide (using a brief interview).
Overall, 155 potential participants attended an in-person screening visit and 31 were
excluded, for a total sample size of 124 in the parent study. Reasons for exclusion were:
bipolar or psychotic spectrum disorder (n7=19), unable/unwilling to complete study
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procedures (7= 10), no recent history of NSSI (7= 1)1, no lifetime or current psychiatric
diagnoses (n=1).

Participants with a current diagnosis of NSSI disorder who were willing to complete the
EMA procedures were recruited for the current sub-study. Forty-one participants from the
parent study were diagnosed with NSSI disorder and one declined to complete the EMA
procedures, yielding a sample size of 40 for the current study. All study procedures were
approved by the Durham VA Institutional Review Board (IRB) and Research and
Development Committee. See Table 1 for participant demographics and clinical
characteristics. Notably, the majority of participants also met criteria for PTSD (lifetime
prevalence = 95%) and major depressive disorder (lifetime prevalence = 95%).

Diagnostic Measures—NSSI disorder was assessed using the Clinician Administered
Nonsuicidal Self-injury Disorder Index (CANDI; Gratz et al., 2015). The CANDI exhibits
good interrater reliability (k = .83) and adequate internal consistency (a =.71; Gratz et al.,
2015). The Structured Clinical Interview for DSM-5 (SCID-5; First, Williams, Karg, &
Spitzer, 2016) was used to assess other psychiatric disorders. Masters-level clinicians were
required to complete extensive training procedures prior to conducting interviews
independently, including studying interview manuals, watching instructional training videos,
rating videotaped interviews, and participating in ongoing weekly supervision. Because
NSSI disorder was the focus of the study, each CANDI was discussed in diagnostic review
groups led by a licensed clinical psychologist until diagnostic consensus was reached for
each case.

Ecological Momentary Assessment Procedures—pParticipants were provided with
an Android smartphone for 28 days of EMA data collection. During a training session, the
participant set a 14-hour wake period and a 10-hour sleep period during which the alarmed
prompts would be active and inactive, respectively. Participants received three random
alarms per day (approximately every four hours) in which they were prompted to answer a
series of questions related to their affective state, current activity and setting, and whether
they had engaged in NSSI or had experienced an urge to do so in the past four hours.
Participants were also asked to initiate a diary entry when they engaged in NSSI or felt the
urge to do so. Items from the Positive and Negative Affect Schedule-Expanded Form
(PANAS-X; Watson & Clark, 1999) were used to assess affect. Among other affective states,
participants rated the extent to which they felt angry and hostile during the past four hours
on a scale of 0 (Not at all) to 4 (Extremely). Anger and hostility are related constructs that
are highly correlated (Eckhardt et al., 2004). Whereas anger is defined as an emotional state
—often in response to a thwarted goal or perceived threat—hostility refers to a general
predisposition to dislike and mistrust others (Eckhardt et al., 2004). Hostility is often
considered a cognitive component of anger.

IThis individual was excluded early in the study when recent NSSI was an inclusion criteria for the parent study. These criteria were

later amended.
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To quantify the association between angry and hostile affect, we used multilevel modeling to
regress angry affect on hostile affect and calculated the pseudo-/A2 using Snijders and
Bosker’s (1999) method. According to that analysis, hostile affect explained 58.9% of the
between-person variance in angry affect and 47.2% of the within-person variance,
corresponding to equivalent correlations of .77 and .69, respectively. A combined angry and
hostile score (angry/hostile) was created by taking the mean of the two items.

Participants were compensated according to their compliance with the EMA procedures:
They received $250 for completion of 75-100% of the prompted diaries, $170 for 50-74%,
$100 for 25-49%, and $50 for 0-25%. This resulted in high rates of compliance (81.6%)
and a mean of 68.57 (SD = 16.54) prompted diary entries over the study. When including
self-initiated entries as well, participants completed a mean of 86.35 (SD = 15.90) entries.
Demographic (i.e., age, gender, race) and clinical variables (i.e., PTSD or MDD status) were
not associated with number of diaries completed (p-values > .09).

Data Analysis

Results

To determine the direction of the association of angry/hostile affect with NSSI urges and
engagement over time, we used multilevel cross-lagged path modeling. Multilevel modeling
was appropriate because our data were characterized by two levels of observations: those
made at the level of each diary reading (Level 1) and those made at the level of each
participant (Level 2). With path analysis, we could examine not only the autoregressive
effects of angry/hostile affect and NSSI urge and engagement but also whether previous
angry/hostile affect predicted subsequent NSSI urge and engagement, as well as whether
previous NSSI urge and engagement predicted subsequent angry/hostile affect.

Cross-lagged analysis of NSSI urges and engagement were examined in separate path
models. In both models, autoregressive effects and cross-lagged effects were examined.
Wald chi-square tests were used to test the hypothesis that the lagged effects of angry/hostile
affect on subsequent NSSI urge and engagement would be stronger than the lagged effects of
NSSI urge and engagement on subsequent angry/hostile affect. Analyses were performed in
SAS 9.4 and Mplus 7 using robust maximum likelihood method, which could accommodate
the combination of continuous (angry/hostile affect) and dichotomous (NSSI urge and
engagement) outcomes. Only readings that occurred no more than six hours apart,
representing 62.6% of all readings, were used.

Participant and electronic diary descriptors are summarized in Table 1. NSSI engagement
was reported in 9.3% of diary entries, whereas NSSI urge was reported in 18.8% of entries.
The most common type of NSSI was punching walls/objects (39.6%), followed by punching
or hitting oneself (26%), biting (20.8%), scratching (18.8%), cutting (13.2%), banging head
(6.9%), and burning (1%). Approximately 39.3% of reports of NSSI urge overlapped with a
concurrent report of NSSI engagement.

The results of the fully crossed NSSI urge and engagement path models are depicted in
Figure 1. In support of our hypothesis, the lagged effect of angry/hostile affect on
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subsequent NSSI urge was significant, whereas the lagged effect of NSSI urge on
subsequent angry/hostile affect was not significant. Moreover, the Wald test indicated that
the contrast between cross-lagged effects was significant, X2(1) = 6.56, p=.010. In the
model of NSSI engagement, we similarly found that the lagged effect of angry/hostile affect
on NSSI engagement was significant, whereas the lagged effect of NSSI engagement on
angry/hostile affect was not significant. Additionally, the Wald test was significant, X2(1) =
5.32, p=.021, indicating that the two cross-lagged effects were significantly different.

Discussion

This study used EMA and multilevel cross-lagged path modeling to evaluate the temporal
relationships between anger/hostility and NSSI among veterans. Our hypothesis was that
anger/hostility would predict subsequent NSSI urges and behaviors, but not vice versa.
Results confirmed this hypothesis: The effects of angry/hostile affect on subsequent NSSI
urge and engagement were significant, whereas the effects of NSSI urge and engagement on
subsequent angry/hostile affect were not. These findings are the first to demonstrate the
direction of effects and highlight momentary anger/hostility as a prospective predictor of
NSSI urges and behavior among veterans with NSSI disorder.

Emerging evidence, including the results of this study, highlight the important role of
dysregulated anger in dangerous self-harming behaviors (e.g., Dobscha et al., 2014; Novaco
et al., 2012). Dysregulated anger is a well-documented problem in the U.S. veteran
population with one study indicating that 61.2% of US veterans report difficulty controlling
their anger (Sippel et al., 2016). However, despite literature suggesting dysregulated anger is
present in a range of emotional (e.g., mood, anxiety) disorders, it is a diagnostic criterion in
relatively few disorders (e.g., PTSD, borderline personality disorder) and thus is not
consistently assessed (Cassiello-Robbins & Barlow, 2016). Consistent assessment of anger
and anger-related difficulty in veterans is likely warranted to fully understand their mental
health functioning.

It is likely that NSSI is used as a maladaptive coping strategy for veterans who struggle to
regulate their anger/hostility. Indeed, the most commonly cited function of NSSI is an
intrapersonal negative-reinforcement function to reduce the intensity of strong emotions
(Taylor et al., 2018). Overall, results of this study suggest interventions that target emotion
regulation and/or distress tolerance are likely needed to help veterans manage experiences of
elevated anger/hostility. In the VA, problematic anger is typically treated with group-based
cognitive-behavioral therapy (CBT) and, although there is evidence to support this treatment
modality, there have been very few controlled trials of CBT for anger in this population (see
Van Voorhees et al., 2020). Evidence-based anger management strategies may help not only
reduce the distress of anger, but also reduce NSSI behavior in veterans, and additional
research is needed exploring the effectiveness of such interventions for this population.

Notably, to our knowledge, the present study is first to utilize EMA to study the relationship
between anger/hostility and NSSI among veterans with NSSI disorder. Given the prevalence
of NSSI among veterans and the relationship between NSSI and suicide, this study
represents an important contribution; there are, however, a few limitations that should also
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be noted. First, the small sample size limits the generalizability of our findings to the
broader population of veterans with NSSI disorder. Furthermore, the majority (95%) of the
sample had lifetime diagnosis of comorbid PTSD and/or MDD and the sample was mostly
male (72.5%), which limits the extent to which our findings may generalize to women
veterans or those without comorbid PTSD or MDD. Second, although the current study
allowed us to examine the temporal relationship between anger/hostility and subsequent
NSSI urges and behaviors, the time frame between assessments analyzed was relatively large
(up to 6 hours), and there were only three prompted diaries per day. This limits our ability to
determine how quickly changes in anger/hostility contribute to NSSI urges and behaviors. In
future research, it may be important to use more frequent assessments to further clarify the
time course of momentary anger in the prediction of subsequent NSSI urges or behaviors.
Third, it is possible that instances of NSSI urges or behaviors that occurred during the 10-
hour nighttime period may have been missed. Participants were asked during the nightly
diary whether there had been any instances of urges or behaviors that day that had not
already been reported, but there was not a morning diary to assess this during the night.
Fourth, the use of one-word items to assess affective states on a simple 0—4 scale was
important to reduce participant burden and improve compliance; however, it is possible that
there were individual differences in the ways that these items were interpreted by the
participants that may have influenced the results and this brief assessment may have been
inadequate to capture the multi-dimensionality of these constructs. Further, the recipient of
anger was unassessed so it is unclear to what extent participants were experiencing anger at
themselves versus anger at others. Different targets of anger may be differentially related to
NSSI urges and behaviors. Future research using established measures of anger and hostility
and incorporating additional indices of affective states (both positive and negative emotions)
is needed. Additionally, given prior research implicating the role of other emotional states
(e.g., guilt, shame; Sheehy et al., 2019) and situations (e.g., problematic interpersonal
relationships; Levesque et al., 2010) in NSSI, future research should examine whether these
constructs are precursors to NSSI urges and behaviors in veterans with NSSI disorder.
Future research should also examine whether anger/hostility is differentially related to more
aggressive manifestations of NSSI (e.g., punching).

In sum, results from the current study indicate that momentary increases in angry/hostile
affect predict and precede NSSI urges and behaviors in veterans with NSSI disorder. These
findings further highlight the importance of assessing dysregulated anger in veterans who
self-injure, as well as the potential utility of anger management interventions to reduce NSSI
and associated negative outcomes. Such efforts are important among veterans, a group
particularly at risk for suicide (Department of Veterans Affairs, 2018).
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Figure 1.

Cross-Lagged Path Models

Note. Cross-lagged path models of angry/hostile affect, NSSI urge, and NSSI engagement.
Level 1 represents within-person relationships, Level 2 between-person relationships. NSSI
urge and engagement are dichotomous variables; thus, corresponding path coefficients may
be exponentiated to produce odds ratios.
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Table 1

Participant Demographics and Diary Descriptors

Participant Demographics

Mean (SD)  Frequency (%)

Age
Female
Race

Black

White

Diary Descriptors

Entries per person
NSSI engagement
NSSI urges
Angry affect

Hostile affect

46.65 (12.76)
11 (27.5%)
22 (55.0%)
18 (45.0%)
43.75 (14.04)
163 (9.3%)
330 (18.8%)
1.22 (1.20)
0.79 (0.97)

Note. Diary descriptors are based on readings available for the present analyses (i.e., those occurring within 6 hours of a previous reading and with

no missing data for angry affect, hostile affect, NSSI engagement, or NSSI urge).
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