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Objective: To investigate near-term risk for self-injurious urges, we evaluated how
within-person changes in internalizing and externalizing negative affect, as well as
interpersonal rejection and criticism, impact subsequent nonsuicidal self-injury
(NSSTI) and suicide urges in daily life.

Method: Young adult women (N = 62) from an ongoing community cohort study
with past-year self-injurious thoughts completed a 21-day ecological momentary
assessment protocol. We used multilevel path analyses to model within-person
effects of negative affect and interpersonal stress on subsequent suicide and NSSI
urges within several hours.

Results: When modeled simultaneously, within-person changes in internalizing,
but not externalizing, negative affect predicted later self-injurious urges. Rejection
and criticism predicted later self-injurious urges, with rejection showing a unique
relationship to NSSI urges specifically. Effects of rejection and criticism on later
NSSI and suicide urges were mediated by internalizing negative affect; rejection
also retained a significant direct effect on NSSI urges.

Conclusion: Interpersonal stressors may be potent near-term risk factors for self-
injurious urges by increasing internalizing negative affect among vulnerable
individuals. The direct role of rejection and criticism on self-injurious urges is less
clear, particularly for suicide. These findings have implications for understanding
processes underlying self-injurious urges, as well as designing real-time
interventions for these experiences in daily life.
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Self-injurious  thoughts and  behaviors
(SI'TB) include a range of distinct, but related,
phenomena, such as suicide attempts, nonsui-
cidal self-injury (NSSI), and thoughts, urges,
or plans to engage in these behaviors (Nock,
2009). Although these experiences are con-
ceptually distinct, they frequently co-occur
(Hamza, Stewart, & Willoughby, 2012), and
greater severity of one SITB can increase the
likelihood of other SITB (Victor & Klonsky,
2014a). SITB are associated with multiple
types of psychopathology (Bentley, Cassiello-
Robbins, Vittorio, Sauer-Zavala, & Barlow,
2015), large societal costs (Czernin et al.,
2012), and, of greatest concern, death by sui-
cide (Ribeiro et al., 2016). In spite of decades
of research on SI'TB at the between-persons
level, which tells us generally who is at risk,
we still know little about when and under
what conditions vulnerable individuals may
be more likely to experience SITB (.e.,
within-person changes that contribute to
near-term fluctuations in SI'TB). Identifica-
tion of processes that prospectively and proxi-
mally increase likelihood of self-injurious
urges at the individual level is necessary to
improve our theoretical understanding of
these phenomena and to develop novel, just-
in-time interventions to prevent self-injurious
behavior and death by suicide.

AFFECTIVE EXPERIENCES AND
SITB

Theoretical models and empirical
research at the between-person level high-
light how negative affect contributes to SITB.
NSSI is commonly used to decrease or avoid
aversive negative affect (Chapman, Gratz, &
Brown, 2006; Klonsky, 2007), and suicidality
can be a response to complex negative affec-
tive experiences, such as psychache (Shneid-
man, 1993) and hopelessness (Beck, Kovacs,
& Weissman, 1975). Recently, innovative
theories of suicide have highlighted how
entrapment (O’Connor, 2011) and pain
together with hopelessness about improve-
ments in pain (Klonsky & May, 2015) con-
tribute to suicide ideation. Empirical research

has often focused on depression and anxiety
as broad indices of negative affect relevant to
SI'TB; for example, a systematic review of 30
studies addressing this topic included only
one study that assessed specific types of nega-
tive affect related to SITB (Moller, Tait, &
Byrne, 2013).

Although studies at the between-per-
son level support the relationship between
painful negative emotions and SI'TB, they fail
to explain why and how urges to engage in
these behaviors vary over time within any
individual’s daily life. Thus, research parsing
within- and between-person variance is
needed to identify how affective experiences
contribute to proximal changes in SI'TB risk.
The few within-person studies published thus
far using ecological momentary assessment
(EMA) methods, which provide intensive
repeated measures of dynamic experiences
such as mood and SI'TB, have shown within-
person increases in negative affect are proxi-
mally associated with SITB in daily life
(Muehlenkamp et al., 2009). Much of this
work has focused on negative affect broadly
(Anestis et al., 2012; Bresin, 2014) or on
internalizing emotions, such as sadness, anxi-
ety, and shame (Bresin, Carter, & Gordon,
2013), as near-term predictors of SITB. In
some cases, research suggests a bidirectional
relationship between negative affect and
SI'TB; for example, among adults with bor-
derline personality disorder, negative affect
and NSSI show a bidirectional relationship in
daily life (Houben et al., 2017).

Research assessing how SITB relates
to within-person changes in different types
of negative emotions, including both inter-
nalizing emotions and externalizing emo-
tions such as anger, has yielded mixed
results. For example, in an EMA study of
young adults, NSSI episodes were preceded
by increases in both types of emotions over
the course of hours (Armey, Crowther, &
Miller, 2011). In an EMA study of commu-
nity adolescents, internalizing emotions
were the most commonly endorsed affective
precipitants to thoughts of NSSI and sui-
cide; externalizing emotions were also quite
common, however, and were more strongly
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associated with thoughts of suicide than
with thoughts of NSSI (Nock, Prinstein, &
Sterba, 2009). In a daily diary study assess-
ing young adults with a history of NSSI and
disordered eating, NSSI behaviors were
most often reported in the context of feeling
overwhelmed, sad/worthless, and rejected/
hurt, although roughly one quarter of NSSI
episodes occurred in response to feeling
angry at others (Turner, Yiu, Claes, Mueh-
lenkamp, & Chapman, 2016). In research
with adults using structured interview meth-
ods to assess the 48 hr prior to a medically
serious suicide attempt, both internalizing
and externalizing emotions increased in the
hours prior to an attempt (Bagge, Littlefield,
& Glenn, 2017). These data suggest that
both internalizing and externalizing negative
emotions may precede SITB, with some evi-
dence speaking to the relative importance of
internalizing negative affect as a near-term
risk factor, particularly for NSSI. Impor-
tantly, much of the aforementioned research
evaluating multiple types of negative affect
in relation to SITB (with the exception of
Armey et al., 2011) has relied on partici-
pants’ retrospective recall of experiences that
preceded SITB, reported following a SI'TB
episode, rather than assessing affective states
regularly over the course of hours, days, or
weeks and linking these to later SITB.

INTERPERSONAL EXPERIENCES
AND SITB

Modern theoretical work also high-
lights interpersonal factors in the develop-
ment and maintenance of self-injurious
thoughts and urges, such as the roles of per-
ceived burdensomeness and thwarted
belongingness in suicidal desire (Joiner,
2007) and the protective role of connected-
ness against high levels of suicide ideation
(Klonsky & May, 2015). Empirical work has
also shown that interpersonal stress is asso-
ciated with SITB at the between-person
level. Individuals with a history of NSSI
report more peer victimization (van Geel,
Goemans, &  Vedder, 2015) and

interpersonal conflicts (Selby, Bender, Gor-
don, Nock, & Joiner, 2012) than those with-
out NSSI. Elevated levels of interpersonal
stress have been found for adults who
attempted  suicide  (Brodsky,  Groves,
Oquendo, Mann, & Stanley, 2006) as well as
in psychological autopsy research with
youth who died by suicide (Brent et al,
1993). Research also suggests that perceived
criticism is associated with suicidal thoughts
and behaviors through its impact on feelings
of belongingness (Hagan & Joiner, 2015).
Experiencing interpersonal stress in the con-
text of low social support is also prospec-
tively associated with SITB among youth
(Mackin, Perlman, Davila, Kotov, & Klein,
2017).

Interpersonal stress has also been
shown to correspond to near-term, within-
person changes in SI'TB risk, although direct
comparisons focused on stressor specificity
have been limited. In addition, as described
earlier, many studies assessed antecedents to
SITB after the SITB itself had already
occurred, which may be subject to recall bias.
For example, adolescents and young adults
assessed with EMA retrospectively reported
that suicide and NSSI thoughts were often
preceded by conflicts, rejection, or criticism
from others (Nock et al., 2009). Conflicts
were the most common antecedents of both
NSSI and suicide thoughts, followed by
rejection and then criticism, although differ-
ences in prevalence between these types of
stressors were not evaluated statistically
(Nock et al., 2009). Among young adults
reporting daily on NSSI behaviors and
related stressors, the most common retro-
spectively reported stressors occurring prior
to NSSI were arguments/conflicts, being iso-
lated/alone, feeling another person was dis-
appointed in the participant, being let down/
having a promise broken, and being rejected,
although these stressors were not directly
compared (Turner et al,, 2016). Further,
adults interviewed following a medically seri-
ous suicide attempt were significantly more
likely to report an acute interpersonal life
event on the day of their suicide attempt than
on the day prior, with events related to one’s
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spouse or partner showing the greatest effect;
noninterpersonal life events did not differ in
prevalence across the days assessed (Bagge,
Glenn, & Lee, 2013; Bagge, Lee, et al,
2013).

Some research using real-time, rather
than retrospective, assessments of potential
predictors and correlates also highlights the
role of interpersonal factors in SITB risk.
Among adults with a past-year history of
attempted suicide, increases in feeling like a
burden on others, but not loneliness, pre-
dicted subsequent increases in suicidal
thoughts assessed with EMA (Kleiman et al.,
2017). In a study of adults with personality
disorders, rejection and isolation predicted
subsequent NSSI over the course of hours,
but other interpersonal stressors were not
assessed (Snir, Rafaeli, Gadassi, Berenson, &
Downey, 2015). Taken together, these stud-
ies are consistent with research highlighting
the relationship between rejection and psy-
chopathology (Slavich, O’Donovan, Epel, &
Kemeny, 2010); however, more research is
needed to directly compare rejection with
other interpersonal stressors, such as criti-
cism, as near-term risk factors for SI'TB, par-
ticularly suicide ideation.

JOINT CONTRIBUTIONS OF
INTERPERSONAL AND
INTRAPERSONAL EXPERIENCES
AND SITB

Although previous research strongly
supports affective experiences and interper-
sonal stress as risk factors for SI'TB, it is less
clear how these experiences contribute to
near-term SI'TB risk when considered jointly
as dynamic within-person processes. At the
between-person level, parental and peer rela-
tionship characteristics have been found to
relate to NSSI indirectly through their impact
on emotion dysregulation in young adults
(Yurkowski et al., 2015). The reverse,
however, has also been found among adoles-
cents; relationship problems predicted later
NSSI, while negative affect only predicted
later NSSI indirectly through relationship

problems (You, Leung, & Fu, 2012).
Although interpersonal stress and negative
affect have a bidirectional relationship in daily
life (Hepp et al., 2017), research focusing on
these constructs as they relate to SI'TB at the
within-person level remains lacking.

THE PRESENT STUDY

This study sought to clarify near-term
risk factors for NSSI and suicide urges in the
daily lives of young adult women using EMA
methodology. Research indicates that NSSI
urges are associated with frequency of NSSI
itself (Washburn, Juzwin, Styer, & Aldridge,
2010) and that more intense thoughts about
NSSI predict increased odds of engaging in
NSSI behaviors (Nock et al., 2009). Meta-
analytic work demonstrates that the desire for
suicide predicts subsequent attempted suicide
and death by suicide (Ribeiro et al., 2016), as
well as poorer self-efficacy to cope with suici-
dal crises, which prospectively predicts sui-
cide attempts (Czyz et al., 2016). Participants
completed assessments of affective states,
interpersonal stressors, and urges for NSSI
and suicide multiple times per day for
21 days, allowing us to focus on within-per-
son changes in stress and affect that tempo-
rally precede self-injurious wurges. We
examined within-person momentary changes
(relative to each person’s average levels) in
affective experiences and interpersonal stres-
sors as predictors of subsequent self-injurious
urges over the course of hours. Our specific
questions and corresponding hypotheses are

described below.

Question 1: What affective experiences
most strongly predict self-injurious urges?

We considered how within-person
increases in internalizing negative affect
(Internalizing NA; e.g., fear, shame, sad-
ness) and externalizing negative affect
(Externalizing NA; e.g., hostility, anger,
irritability) related to later urges for NSSI
and suicide. We focus explicitly on nega-
tive affect, given research suggesting that
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SITB are most often preceded by increased
negative, but not decreased positive, affect
(Claes, Klonsky, Muehlenkamp, Kuppens,
& Vandereycken, 2010; Victor, Glenn, &
Klonsky, 2012). On the basis of literature
emphasizing the relationship of SITB with
Internalizing NA (Victor & Klonsky,
2014b) and self-directed negative affect,
such as shame (Schoenleber, Berenbaum,
& Motl, 2014), we hypothesized that in
univariate analyses, within-person increases
in Internalizing NA would positively pre-
dict subsequent urges for both NSSI and
suicide, while increases in Externalizing
NA would show a statistically significant,
but weaker, relationship to later self-injur-
ious urges. In a multivariate context, we
hypothesized that increases in Internalizing
NA, but not Externalizing NA, would
retain a unique significant relationship to
within-person changes in NSSI or suicide
urges.

Question 2: What Interpersonal Stressors
most Strongly Predict Self-Injurious
Urges?

We evaluated how feeling insulted
or criticized (Criticism) and feeling
rejected, abandoned, excluded, or left out
(Rejection) in daily life was associated with
subsequent changes in desire to engage in
NSSI or suicide. We hypothesized that in
univariate analyses, intraindividual increases
in each type of interpersonal stress would
positively predict subsequent NSSI and
suicide urges. On the basis of research
showing that rejection is a more commonly
reported antecedent to NSSI and suicide
thoughts than criticism (Nock et al., 2009;
Turner et al.,, 2016), as well as research
suggesting that the impact of criticism on
suicidality is mediated by decreases in
belongingness, which is consistent with
feeling rejected or excluded (Hagan &
Joiner, 2015), we hypothesized that Rejec-
tion, but not Criticism, would remain
significantly associated with subsequent
within-person changes in each type of self-
injurious urge in a multivariate context.

Question 3: Does Affect Mediate the
Relationship between Interpersonal Stress
and Self-Injurious Urges?

We considered whether the prospective
relationship between interpersonal stress and
NSSI and suicide urges would be mediated by
changes in negative affect associated with the
stressor. We hypothesized that given the
strong relationships between negative affect
and both social rejection (Leary, 2015) and
critical feedback (Reijntjes, Dekovic, Ver-
mande, & Telch, 2008), there would be no
significant direct effect of either type of inter-
personal stress on NSSI and suicide urges
when negative affect was included as a media-
tor of this relationship, but that interpersonal
stressors that were significantly related to self-
injurious urges in earlier analyses would have
significant indirect effects on later NSSI or
suicide urges through negative affect.

METHODS
Participants and Recruitment Procedures

Participants were recruited from the
Pittsburgh Girls Study (PGS), a longitudinal
community cohort study of women who have
been followed from ages 5 to 8 at study onset
(200072001) to present. The PGS includes
2,450 women recruited from an urban area,
oversampling neighborhoods in which at least
25% of resident families were living at or below
the federal poverty level (see Keenan et al,
2010 for further information on study design).

"This substudy was designed to evaluate
the relationships between personality, affect,
impulsive aggression toward others, and
SITB. Women who completed a PGS assess-
ment from 2014 to 2017, were at least
18 years old at the time of the assessment,
and endorsed aggressive behavior (physical,
verbal, or relational) and/or SI'TB in the year
prior to assessment were potentially eligible
to participate. In order to ensure adequate
within-person variability in these constructs
during the EMA protocol, women were then
further screened by telephone to assess
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recency of their aggressive behaviors and/or
SITB, and only women who reported aggres-
sion or SI'TB in the month prior to screening
were invited to participate. A total of 166
women consented to participate; four women
subsequently dropped out of the EMA por-
tion of the study (completing less than five of
42 scheduled assessments during week 1 of
the EMA, followed by no assessments in week
2 or 3), leaving 162 women with usable EMA
data.

Due to our focus on within-person pre-
dictors of NSSI and suicide urges, we
restricted analyses to women who reported at
least one urge to engage in NSSI or suicidal
behavior within the past year (n = 63). One
participant was an outlier on all EMA indices
of interest, including self-injurious urges (val-
ues 3-16 standard deviations above the
mean). This participant was excluded from
further analysis, leaving 62 participants with
past-year self-injurious urges in our final data
set. Participants ranged in age from 18 to 24
(M =22.0, SD = 1.6) and primarily identi-
fied as African American (71.0%) or non-His-
panic Caucasian (24.2%). All participants
identified as female, and most identified as
heterosexual (62.3%). Most participants were
employed full-time or part-time (58.1%), and
over half (56.5%) were receiving public assis-
tance for which eligibility is tied to low
income, such as Medicaid.

Although our analyses were limited to
self-injurious urges in daily life, we have pro-
vided some information about types of life-
time SITB reported at baseline to
characterize our sample. All participants
reported a history of suicide ideation, a large
majority (67.7%) reported NSSI thoughts,
and over half (54.8%) reported NSSI behav-
iors. Interestingly, suicide plans (33.9%) were
less common than suicide attempts (41.9%).
The average participant endorsed three types
of lifetime SITB (M = 3.0, SD = 1.3). Almost
two-thirds (64.5%) reported past-month
SITB; the most common types of recent
SITB were suicidal thoughts (53.2%) and
NSSI thoughts (32.3%). Details on the demo-
graphic and SITB characteristics of the sam-
ple are given in Table 1.

TABLE 1
Descriptive characteristics of sample (N = 62)
Mean (SD)
Demographics or % ()
Age 22.00(1.55)
Race and ethnicity
Non-Hispanic Caucasian 24.19(15)
Non-Hispanic African 69.35 (43)
American
Hispanic African American 1.61 (1)
Multiracial/biracial 4.84(3)
Employment
Employed full-time 27.42 (17)
Employed part-time 30.65 (19)
Unemployed—homemaker 3.23(2)

Unemployed—on disability 0(0)

Unemployed—not working 38.71(24)
Receiving public assistance 56.45(35)
Sexual orientation

Heterosexual 61.29 (38)

Gay, lesbian, or homosexual 11.29(7)

Bisexual 25.81(16)

Notsure 1.61(1)

Self-injurious thoughts and behaviors (SI'TB)
Lifetime

Suicide ideation 100 (62)

Suicide plan 33.87(21)

Suicide attempt 41.94 (26)

Nonsuicidal self-injury (NSSI)  67.74 (42)

thoughts

NSSI behaviors 54.84 (34)
Past-month SITB 64.52 (40)
Number of lifetime SI'TB types 2.98(1.27)

Each SI'TB type was assessed using the fol-
lowing wording: suicide ideation (“thoughts of
killing yourself”), suicide plan (“actually made a
plan to kill yourself”), suicide attempt (“made an
actual attempt to kill yourself in which you had at
least some intent to die”), NSSI thoughts
(“thoughts of purposely hurting yourself without
wanting to die, for example, cutting or burning”),
NSSI behaviors (“actually engaged in NSSI”).
Number of lifetime SITB types refers to the num-
ber of types (0 to 5) a person has experienced in
their lifetime, regardless of the frequency reported
for any specific SI'TB type.

General Study Procedures

Eligible participants were invited to
the laboratory to complete self-report ques-
tionnaires and semistructured diagnostic
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interviews, as well as to receive training on
completing the EMA portion of the study. At
the conclusion of the session, participants
were provided with a study cellular phone to
complete EMA entries over the subsequent
three weeks. Participants were compensated
for their participation in the laboratory and
EMA components of the study. All study pro-
cedures were conducted in accordance with
the Human Research Protection Office at the
University of Pittsburgh  (Institutional
Review Board Protocol Number: PRO13050
549).

Ecological Momentary Assessment
Procedures

The EMA protocol included three
weeks (21 days) of assessment prompts (i.e.,
“beeps”); each beep was comprised of a text
message to the study phone with a link to a
secure, password-protected Web server, and
followed by up to two reminders. Each day
included one beep 15 minutes after partici-
pants’ self-reported wake time, in addition to
six beeps at pseudo-random intervals between
the morning beep and participants’ self-
reported bedtime (seven beeps total per day).
All beeps included items to assess partici-
pants’ affect, while random beeps, but not the
morning beep, also included assessments of
interpersonal stress and self-injurious urges.
Participants were able to complete assess-
ments at any time before the next beep, with
the exception of the last beep of the day,
which stayed open until 3 AM. Further details
of the EMA protocol (e.g., randomization of
beeps, timing of reminders, ongoing moni-
toring of data collection) can be found in the
work by Scott and colleagues (Scott et al.,
2017).

Participant compliance was encour-
aged through a payment structure that incen-
tivized completion of at least 85% of EMAs
(125 assessments of 147 total). Participants
completed between 35 and 141 entries, with a
median of 122.5 (M = 110.58, SD = 28.75).
Slightly under half of participants (z = 29,
46.8%) achieved 85% compliance; over two-
thirds (7 = 43, 69.4%) completed at least

70% of expected entries, and 80.6% (n = 50)
completed at least 50% of expected entries.
As our analyses involved the use of lagged
variables from within the same day of assess-
ment, we were primarily concerned with the
amount of time between assessments within,
rather than across, each day. Participants
completed assessments a median of 2.27 hr
apart (M =4.35, SD =6.08). In order to
ensure that our assessment of affect at each
beep was distinct from that at previous beeps,
we removed assessments that occurred within
15 min of a prior beep. Eliminating such
assessments removed 82 (1.18%) of a total of
6,938 assessment entries across the 62 partici-
pants, yielding 6,856 entries across all partici-
pants.

Ecological Momentary Assessment
Measures

Affective Experiences. At every beep,
including morning assessments, participants
rated the extent to which they felt a series of
emotions in the 15 min prior to the beep
using a 1-5 Likert scale, where 1 indicated
“not at all” and 5 indicated “extremely.” By
taking the mean of two subsets of these items,
we constructed scales for Internalizing NA
(ashamed, guilty, scared, lonely, sad) and
Externalizing NA (hostile, irritable, angry at
others, annoyed, mad). Using methods
described by Cranford et al. (2006), each
scale demonstrated acceptable between- and
within-person reliability (Internalizing NA:
.98 and .76; Externalizing NA: .97 and .86).
Although these constructs were moderately
correlated (r = .52, p < .001), their variance
inflation factor (VIF) was 1.36, indicating
absence of significant multicollinearity. Intra-
class correlation coefficients (ICCs) indicated
that 39.7% of the variance in Internalizing
NA and 21.5% of the variance in Externaliz-
ing NA were at the between-person level,
meaning a majority of the variability in these
constructs occurred within individuals over
time.

Interpersonal Experiences. At each ran-
dom beep (i.e., all except morning assess-
ments), participants were asked “Since the
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last prompt have you” followed by “felt
insulted or criticized” (Criticism) and “felt
rejected, abandoned, excluded, or left out”
(Rejection). No questions regarding interper-
sonal experiences were included in the morn-
ing assessment, which occurred 15 minutes
after participants’ self-reported wake time.
Participants rated these items on a 1-5 Likert
scale, ranging from 1 (not at all) to 5 (ex-
tremely). Most participants endorsed some
experience of Rejection (88.71%) and Criti-
cism (79.03%) during the EMA; Rejection
was endorsed at 9.79% (n = 577) and Criti-
cism was endorsed at 6.83% (n = 403) of
entries. Although these experiences can and
do co-occur, the correlation between Rejec-
tion and Criticism was moderate (r = .44,
p < .001), and their VIF was low (1.24), argu-
ing against multicollinearity. ICC estimates
indicated that most of the variance in these
constructs occurred within individuals over
time, with only 9.6% of the variance in Criti-
cism and 16.9% of the variance in Rejection
at the between-person level.

Self-Injurious Urges. At each random
beep (i.e., all except morning assessments),
participants were asked “Since the last
prompt, have you,” followed by “felt an urge
or wanted to harm or injure yourself on pur-
pose, without wanting to die (such as wanting
to cut or burn yourself)?” and “felt the urge or
wanted to make a suicide attempt?” These
questions were not included in the morning
assessment, due to its close proximity to
awakening. These items were rated on the
same 1-5 Likert scale used for Rejection and
Criticism described above.

Slightly less than half of participants
(45.16%) reported urges or desire for NSSI
during the EMA, and roughly one quarter
(25.81%) reported suicide urges. Across all
beeps, NSSI urges occurred more frequently
(n =127, 2.16%) than suicide urges (n = 53,
0.90%). As the Likert scale scores for these
items were highly skewed, even after remov-
ing participants who never endorsed these
urges during EMA (NSSI wurge skew-
ness = 5.91, suicide urge skewness = 8.10),
we categorized each beep based on the pres-
ence or absence of these urges, rather than

using the Likert scale score. ICCs for suicide
and NSSI urges were .05 and .11, respec-
tively, indicating that 5%-11% of the vari-
ability in these constructs was due to person-
level differences, with the remainder of this
variability occurring at the within-person
level.

Laboratory Measures

Demographics. A study-designed ques-
tionnaire to assess demographic characteris-
tics was administered to each participant
prior to completing the EMA protocol.
Demographic variables included gender iden-
tity, age, sexual orientation, marital status,
number of children, educational attainment,
employment status, type of housing, and
receipt of public assistance.

Beck  Depression  Inventory — (BDI-
1I). The BDI-II (Beck, Steer, & Brown,
1996) is a commonly used measure of depres-
sive symptoms and psychological distress,
both of which are related to SITB. Partici-
pants’ scores ranged from 2 to 41, with an
average score of 21.15 (SD = 9.79), which is
consistent with moderate depressive symp-
toms. The internal consistency of the BDI-II
in this sample was good (Cronbach’s
alpha = .88).

Self-Injurious Thoughts and Bebaviors
Interview (SITBI). The SITBI (Nock,
Holmberg, Photos, & Michel, 2007) is a
structured interview assessing history of suici-
dal thoughts, plans, gestures, and attempts, as
well as NSSI thoughts and behaviors. The
SITBI was used to determine presence of life-
time, past-year, and past-month SITB prior
to the EMA portion of the study. As suicide
gestures were defined in the interview as hav-
ing “done something to lead someone to
believe that you wanted to kill yourself, when
you really had no intention of doing so,” we
excluded suicide gestures from our composite
measures of SITB. Although the SITBI
assesses self-injurious thoughts and behav-
iors, only NSSI ideation and suicide ideation
were considered as inclusion criteria and as

the past-month self-injurious urge covariate
described below.
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Both the SITBI and the SIDP-IV (see
below) were administered by research staff
with a bachelor’s degree or higher who were
trained to reliability by a doctoral-level clinical
psychologist (LNS) with expertise in personal-
ity disorder assessment. Assessors received
didactic, observational, and in vivo training
prior to administering interviews, in addition
to biweekly consultation with the trainer
throughout the study. A randomly selected
subsample of videotaped SITBI assessments
from participants included in these analyses
(n = 15; 24.2%) were rated by an independent
clinical judge. Results demonstrated excellent
interrater agreement for past-month self-
injurious ideation (k = .84) and past-year self-
injurious ideation (x = 1).

Structured  Interview  for  DSM-1V
Personality (SIDP-1V). 'The SIDP-IV (Pfohl,
Blum, & Zimmerman, 1997) is a semistruc-
tured diagnostic interview for DSM-IV-TR
(APA, 2000) personality disorders. Each diag-
nostic criterion was rated on a 0-3 scale
(0 = not present, 1 = subthreshold, 2 = pre-
sent, 3 = strongly present). Although partici-
pants completed the full SIDP-IV, only
results for borderline personality disorder
(BPD) are reported here, given the strong
relationship between BPD and SI'TB (Black,
Blum, Pfohl, & Hale, 2004). Participants had
an average of 3.47 BPD diagnostic criteria
rated >2 (SD = 1.93), and over one quarter of
participants (27.42%) met diagnostic thresh-
old for BPD (i.e., >5 symptoms). We used the
sum of BPD item scores, excluding the item
assessing SITB, as a dimensional measure of
BPD severity. This summary scale had ade-
quate internal consistency (Cronbach’s
alpha = .75).

SIDP-1V reliability was calculated based
on a randomly selected subsample of video-
taped assessments from participants included in
these analyses (7 = 9; 14.3%). Results demon-
strated good interrater agreement for BPD
dimensional scores (ICC = .86).

Analytic Techniques and Procedures

We conducted multilevel path analyses
using Mplus version 8 (Muthén & Muthén,

2017) to evaluate the within-person relation-
ships between affective experiences, interper-
sonal stress, and self-injurious urges during
the EMA protocol. We used Bayesian analy-
ses to obtain standardized point estimates for
the fixed effects of our variables of interest at
the within- and between-person levels. Baye-
sian Markov chain Monte Carlo (MCMC)
estimation is robust for use with nonnormal
data and small sample sizes (Biesanz, Falk, &
Savalei, 2010; Ozechowski, 2014; Price,
2012) and provides more stable parameter
estimates than maximum-likelihood methods
(Ozechowski, 2014). In Bayesian MCMC
modeling, exact p values for two-tailed signifi-
cance testing are not available; statistical sig-
nificance is determined by estimating a
credibility interval (CI) for each parameter,
and 95% ClIs that do not include 0 indicate
that a parameter is statistically significant for
o = .05. Variable priors were estimated in
Mplus based on median values from observed
data. Model convergence was determined
using the default convergence criterion in
Mplus, in which potential scale reduction fac-
tor (PSR) values close to 1 indicate conver-
gence. First, each model was set to complete
at least 500 iterations, after which the model
estimate would terminate upon reaching a
PSR value close to 1. Second, the same model
was reanalyzed with a minimum of at least
twice as many iterations as were required to
reach convergence in the first analysis, or
2,000 iterations, whichever was larger, to
ensure that PSR values did not increase. Mod-
els presented here had final PSR values rang-
ing from 1.006 to 1.07, indicating satisfactory
convergence. For mediation analyses, indirect
effects were calculated as the product of com-
ponent path coefficients at the within-person
and between-person levels, and standard
errors and 95% credibility intervals for indi-
rect effects were calculated using the methods
of Yuan and MacKinnon (2009).

Both outcomes of interest (NSSI urges
and suicide urges) were modeled simultane-
ously as categorical (binary) variables using a
Bernoulli response distribution based on a
probit link function. Variables were person-
mean-centered for within-person predictors
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and grand-mean-centered for between-per-
son predictors. Because our hypotheses
focused on effects at the within-person level,
it was important to disaggregate within- and
between-person effects for our constructs of
interest. Therefore, any EMA affect or inter-
personal stress variable entered at the within-
person level was person-mean-centered, and
each participant’s mean score on that variable
across all EMA entries was then grand-mean-
centered and included at the between-person
level. Thus, effects at the within-person level
can be interpreted as within-person changes
relative to one’s own mean level. Our out-
comes of interest were within-person change
in likelihood of NSSI urges and suicide urges
at time ¢ prospectively predicted by within-
person changes in affect and interpersonal
stress at time #-1. Lagged values from prior
entries were only calculated for beeps within
the same assessment day.

RESULTS
Assessing Possible Covariates

Given the robust associations demon-
strated in the literature between depression,
BPD, and history of SITB with subsequent
self-injurious urges, we included depressive
symptoms, BPD symptoms, and self-injurious
ideation in the month prior to the EMA as
covariates in all analyses. We evaluated other
potential covariates using individual multilevel
analyses with NSSI and suicide urges as out-
comes, retaining those that were statistically
significant (p < .05) for either outcome.

At the between-person level, we con-
sidered non-Hispanic White race, age,
receipt of public assistance, and number of
EMA entries completed as potential covari-
ates; none of these constructs were signifi-
cantly related to NSSI or suicide urges during
the EMA. At the within-person level, neither
time elapsed since the first EMA nor time
elapsed since the most recent EMA was asso-
ciated with NSSI or suicide urges.

We also considered presence or
absence of concurrent and lagged substance

use as covariates due to the previously
demonstrated relationship between these
constructs and subsequent increases in suicide
ideation among adults (Bagge, Littlefield,
Conner, Schumacher, & Lee, 2014), as well
as associations between substance use, partic-
ularly alcohol, and proximal suicidal behavior
(Bagge, Lee, et al., 2013). Concurrent alcohol
use was positively associated with suicide
urges and NSSI urges, and concurrent drug
use was negatively associated with suicide
urges. Lagged alcohol use was negatively
associated with suicide urges; lagged drug use
was not associated with either outcome.

Based on these analyses, our models
included depression symptoms, BPD symp-
toms, and past-month NSSI or suicide urges
as between-person covariates, and concurrent
alcohol use, concurrent drug use, and prior
(beep t — 1) drug use as within-person
covariates. As Bayesian estimation does not
account for missing data on exogenous vari-
ables (e.g., covariates), missing data for these
constructs was addressed by estimating the
variance of that covariate in the model.

Question 1: What Affective Experiences
most Strongly Predict Self-Injurious
Urges?

We first evaluated two separate models
in which affective experiences (Internalizing
NA or Externalizing NA) at # — 1 predicted
time 7 NSSI urges and suicide urges at the
within-person level. In the first model, Inter-
nalizing NA was significantly positively asso-
ciated with likelihood of subsequent NSSI
urges and suicide urges. Externalizing NA
was also significantly associated with later
NSSIurges and suicide urges in the univariate
analysis.

We then constructed a multivariate
model in which both Internalizing and Exter-
nalizing NA at time 7 — 1 relate to time ¢
NSSI urges and suicide urges, to determine
the relative importance of each type of NA to
near-term risk of self-injurious urges. Consis-
tent with hypotheses, when Internalizing and
Externalizing NA were entered simultane-
ously as predictors of NSSI and suicide urges,
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Internalizing NA was significantly related to
greater likelihood of later NSSI urges, while
Externalizing NA was not. The same pattern
was found for suicide urges; when controlling
for Externalizing NA, Internalizing NA
retained a significant positive relationship to
later suicide urges, but Externalizing NA did
not predict later suicide urges when control-
ling for Internalizing NA. Mean levels of both
types of NA did not relate to suicide or NSSI
urges at the between-person level. A summary
of these results is given in Tables 2 and 3.

Question 2: What Interpersonal Stressors
Experiences most Strongly Predict
self-Injurious Urges?

Following the pattern described above,
we began with separate models of each
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interpersonal stress variable (Criticism or
Rejection) at time ¢ — 1 predicting time #
NSSI urges or suicide urges. As hypothesized,
when considered separately, Rejection and
Criticism both predicted increases in likeli-
hood of subsequent NSSI urges and suicide
urges. We then entered both Rejection and
Ciriticism as predictors simultaneously. In the
multivariate context, Rejection had a signifi-
cant effect on likelihood of later NSSI urges,
although Criticism did not. Contrary to our
hypotheses, neither Rejection nor Criticism
remained a significant predictor of suicide
urges in the multivariate model in which both
were entered simultaneously. Mean levels of
Rejection and Criticism did not relate to like-
lihood of either type of urge at the between-
person level. Full results for these analyses are
given in Tables 4 and 5.

TABLE 2
Univariate analyses of affective experiences and within-person changes in NSSI urges and suicide urges
NSSI Urges Suicide Urges
B (SD) 95% CI B (SD) 95% CI
Internalizing NA
Within-Person Level
Drug use (t) —0.06 (0.06) —-0.17,0.04 —0.30(0.15) —-0.65,-0.06
Alcohol use (t) 0.09 (0.05) ~0.002,0.18 0.16 (0.06) 0.04, 0.27
Alcohol use (t — 1) —0.02 (0.05) —0.13,0.08 —0.29(0.14) —-0.57,-0.06
Internalizing NA (t — 1) 0.24 (0.04) 0.17,0.31 0.23 (0.06) 0.11,0.34
Between-Person Level
Mean Internalizing NA 0.19(0.17) —0.18,0.49 —0.13 (0.20) —-0.51,0.26
Past-Month Urges 0.13(0.18) —0.23,0.45 0.23(0.19) —0.15,0.58
Depression Symptoms 0.20(0.23) —0.27,0.62 0.25(0.21) —0.21,0.60
BPD Symptoms 0.16 (0.19) —0.24,0.51 —0.22(0.18) —-0.51,0.17
Externalizing NA
Within-Person Level
Drug use (t) —0.07 (0.05) —0.18,0.04 —0.31(0.15) —-0.65,-0.07
Alcohol use (t) 0.09 (0.05) —0.004,0.17 0.16 (0.06) 0.05,0.27
Alcohol use (t — 1) ~0.02 (0.05) ~0.14,0.07 ~0.29(0.14)  —0.58,-0.06
Externalizing NA (t — 1) 0.18 (0.04) 0.10,0.26 0.19 (0.07) 0.06,0.32
Between-Person Level
Mean Externalizing NA 0.20(0.18) —0.34,0.36 —0.24(0.20) —0.60,0.19
Past-Month Urges 0.18(0.18) —0.19,0.48 0.27(0.19) —0.11,0.61
Depression Symptoms 0.27(0.22) —0.22,0.64 0.27 (0.20) —0.19,0.60
BPD Symptoms 0.15 (0.19) —0.24,0.51 —0.18(0.18) —0.60,0.19

B = standardized point estimate; SD = posterior standard deviation; 95% CI = 95% credibility
interval. Bolded cells are statistically significantat p < .05. All within-person dimensional variables were
person-mean-centered, and all between-person dimensional variables were grand-mean-centered.
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TABLE 3
Multivariate analysis of affective experiences and within-person changes in NSSI urges and suicide urges
NSSI Urges Suicide Urges
B (SD) 95% CI B (SD) 95% CI
Within-Person Level
Drug use (t) ~0.06 (0.06) —0.18,0.04 ~0.31(0.13) ~0.57, -0.07
Alcohol use (¢) 0.10 (0.05) ~0.003,0.18 0.16 (0.05) 0.05,0.26
Alcohol use (t — 1) ~0.02 (0.05) ~0.13,0.08 ~0.29(0.13) ~0.58, -0.07
Internalizing NA (t — 1) 0.24 (0.05) 0.15,0.33 0.19 (0.07) 0.05,0.33
Externalizing NA (t — 1) 0.01 (0.06) ~0.11,0.12 0.06 (0.09) ~0.12,0.22
Between-Person Level
Mean Internalizing NA 0.49 (0.26) —0.05,0.92 0.06 (0.28) —0.48,0.65
Mean Externalizing NA —0.42(0.27) —0.90,0.14 —0.29(0.29) —0.84,0.27
Past-Month Urges 0.18(0.17) —0.17,0.50 0.25(0.18) —0.14,0.57
Depression Symptoms 0.19(0.22) ~0.26,0.59 0.25 (0.20) ~0.22,0.58
BPD Symptoms 0.21(0.18) —0.18,0.53 —0.18(0.19) —0.50,0.21

B = standardized point estimate; SD = posterior standard deviation; 95% CI = 95% credibility
interval. Bolded cells are statistically significantat p < .05. All within-person dimensional variables were
person-mean-centered, and all between-person dimensional variables were grand-mean-centered.

Question 3: Does Affect Mediate the
Relationship between Interpersonal Stress
and Self-Injurious Urges?

To evaluate direct and indirect effects
of interpersonal stress on self-injurious urges,
we tested a model in which within-person
increases in Rejection and Criticism had indi-
rect effects on subsequent NSSI and suicide
urges through their effects on Internalizing
and Externalizing NA (see Figure 1 for a path
diagram of the hypothesized within-person
model). Specifically, we modeled the effects
of both Rejection and Criticism at # — 1 on
changes in Internalizing and Externalizing
NA at ¢ — 1 (controlling for the autoregres-
sive effects of + — 2 Internalizing and Exter-
nalizing NA), as well as the effects of changes
in r — 1 Internalizing and Externalizing NA
on time ¢# NSSI and suicide urges. We also
included the direct effects of Rejection and
Criticism at # — 1 on time # NSSI and suicide
urges, controlling for Internalizing and
Externalizing NA as mediators.

As hypothesized, there were significant
indirect effects of within-person increases in
Rejection and Criticism on NSSI urges and
suicide urges through changes in Internalizing

NA; both Rejection and Ciriticism predicted
within-person increases in Internalizing NA,
and in turn, increases in Internalizing NA pre-
dicted increased odds of subsequent NSSI and
suicide urges. Although Rejection and Criti-
cism each predicted significant increases in
Externalizing NA, there were no significant
indirect effects of Rejection and Criticism on
self-injurious urges through Externalizing NA,
as Externalizing NA was not associated with
later N'SSI or suicide urges in the multivariate
context. The indirect effects of Rejection and
Criticism on NSSI and suicide urges through
Internalizing NA were specific to the within-
person level; there were no statistically signifi-
cant indirect effects of mean levels of Rejection
or Criticism on overall likelihood of NSSI or
suicide urges during the EMA through Inter-
nalizing or Externalizing NA.

After accounting for the indirect effects
described above, there were no significant
direct effects of Criticism on either type of
self-injurious urge, and no direct effect of
Rejection on suicide urges. There remained,
however, a significant direct effect of Rejec-
tion on later NSSI urges, meaning that Rejec-
tion contributed to the prediction of NSSI
urges above and beyond its role in increasing
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TABLE 4
Univariate analyses of interpersonal stressors and within-person changes in NSSI urges and suicide urges
NSSI Urges Suicide Urges
B (SD) 95% CI B (SD) 95% CI
Rejection Univariate
Within-Person Level
Drug use (t) ~0.05 (0.06) ~0.16, 0.06 ~0.33(0.14) ~0.64,-0.10
Alcohol use (t) 0.08 (0.05) —-0.01,0.17 0.16 (0.06) 0.04,0.26
Alcohol use (t — 1) —0.03 (0.06) ~0.14,0.07 ~0.29(0.14) ~0.58, —0.05
Rejection (t — 1) 0.20 (0.03) 0.13,0.27 0.12 (0.05) 0.01,0.23
Between-Person Level
Mean Rejection 0.24 (0.16) ~0.10,0.54 ~0.07 (0.18) ~0.42,0.28
Past-Month Urges 0.15(0.17) —-0.19,0.46 0.24(0.19) —0.15,0.58
Depression Symptoms 0.30(0.21) —0.14, 0.65 0.20(0.21) —0.24,0.56
BPD Symptoms 0.12 (0.19) ~0.27,0.46 ~0.21(0.19) ~0.53,0.21
Criticism Univariate
Within-Person Level
Drug use (t) ~0.07 (0.05) ~0.18,0.03 ~0.34(0.15) ~0.67, —0.09
Alcohol use () 0.09 (0.05) —0.007,0.17 0.17 (0.06) 0.06,0.28
Alcohol use (t — 1) —0.03 (0.05) —0.15,0.06 —-0.29(0.14) —-0.58,-0.07
Criticism (t — 1) 0.13 (0.04) 0.06, 0.20 0.14 (0.05) 0.04,0.23
Between-Person Level
Mean Criticism 0.21(0.16) —0.14,0.49 —0.13(0.17) —0.47,0.20
Past-Month Urges 0.13 (0.17) ~0.23,0.44 0.25 (0.19) ~0.14, 0.60
Depression Symptoms 0.30(0.21) —0.17,0.66 0.22(0.21) —0.23,0.58
BPD Symptoms 0.14(0.19) ~0.24,0.49 ~0.22(0.18) ~0.52,0.18

B = standardized point estimate; SD = posterior standard deviation; 95% CI = 95% credibility
interval. Bolded cells are statistically significantat p < .05. All within-person dimensional variables were
person-mean-centered, and all between-person dimensional variables were grand-mean-centered.

Internalizing NA. Full results for this model
are given in Table 6.

DISCUSSION

Understanding the within-person pro-
cesses that contribute to self-injurious urges
in daily life is critically important not only to
improve our theoretical understanding of
these phenomena, but also to improve risk
assessment and crisis intervention during
periods of elevated risk for these urges and
associated behaviors. To our knowledge, this
is one of the first studies to directly compare
the roles of internalizing and externalizing
affective experiences as within-person predic-
tors of self-injurious urges. By identifying the
unique role of internalizing negative

emotions, such as shame, anxiety, and sad-
ness, this work has implications for develop-
ing and testing interventions focused on
decreasing or managing internalizing nega-
tive affect among individuals at high risk of
SI'TB. These findings also highlight potential
mechanisms of effectiveness in treatments
that decrease SI'TB, such as dialectical behav-
ior therapy (Neacsiu, Rizvi, & Linehan,
2010), in which individuals learn specific skills
to decrease and tolerate negative emotions, as
well as skills to improve interpersonal rela-
tionships.

Our results also indicate that feeling
rejected, excluded, abandoned, or left out is
more strongly predictive of subsequent NSSI
urges than feeling insulted or criticized and
that this relationship is at least partially medi-
ated by changes in internalizing negative
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TABLE 5
Multivariate analysis of interpersonal stressors and within-person changes in NSSI urges and suicide
urges
NSSI Urges Suicide Urges
B (SD) 95% CI B (SD) 95% CI
Within-Person Level
Drug use (t) ~0.05 (0.06) ~0.16,0.06 ~0.34(0.13) ~0.60, —0.09
Alcohol use (t) 0.08 (0.05) ~0.01,0.17 0.16 (0.06) 0.05,0.26
Alcohol use (t — 1) ~0.03 (0.06) ~0.15,0.07 ~0.30(0.15) ~0.63, -0.05
Rejection (t — 1) 0.20 (0.04) 0.11,0.27 0.07 (0.06) ~0.05,0.18
Criticism (t — 1) 0.02 (0.05) ~0.07,0.11 0.10 (0.06) ~0.01,0.21
Between-Person Level
Mean Rejection 0.21(0.25) ~0.29,0.69 0.01(0.22) —0.43,0.45
Mean Criticism 0.02 (0.25) —0.48,0.48 —0.12(0.21) —0.54,0.26
Past-Month Urges 0.14(0.17) —0.21,0.48 0.26 (0.20) —0.18,0.58
Depression Symptoms 0.29(0.21) 0.19, 0.65 0.21(0.20) —0.21,0.54
BPD Symptoms 0.11(0.18) —0.23,0.47 —0.21(0.19) —0.53,0.23

B = standardized point estimate; SD = posterior standard deviation; 95% CI = 95% credibility
interval. Bolded cells are statistically significantat p < .05. All within-person dimensional variables were
person-mean-centered, and all between-person dimensional variables were grand-mean-centered.

affect. Previous research at the between-per-
sons level has yielded mixed results with
respect to whether individuals with a history
of NSSI are, on average, more sensitive to
rejection than individuals with no such his-
tory (Groschwitz, Plener, Groen, Bonen-
berger, & Abler, 2016; Schatten, Andover, &
Armey, 2015); our findings suggest that
regardless of one’s overall propensity to expe-
rience negative affect following rejection,
increases in perceived rejection at the within-
person level are associated with increased odds
of NSSI urges among high-risk individuals.
This finding is consistent with prior work
suggesting that having fewer close relation-
ships predicts worse SI'TB outcomes, such as
moving from NSSI to suicidal behaviors
(Whitlock et al., 2013), and suggests that
identifying strategies to cope with or prevent
experiences of rejection or exclusion may be
important tools for those at high risk of
NSSL

Although within-person changes in
both rejection and criticism were associated
with later suicide urges through changes in
internalizing negative affect, neither type of
interpersonal stressor had a significant direct

effect on suicide urges in the multivariate
context. These results must be interpreted
with caution given that suicide urges were
rare and power is likely limited to find unique
effects of multiple predictors in this study.
However, tentatively, these results may indi-
cate that interpersonal stress, of the magni-
tude captured in our sample, is less strongly
related to suicidality than to NSSI. It is also
possible that specific characteristics of rejec-
tion or criticism are less relevant to under-
standing near-term risk for suicide urges than
the overall magnitude of changes in internal-
izing negative affect.

Taken together, these results are note-
worthy due to the characteristics of our sam-
ple and study methodology. Most previous
work in this area has been limited by the use
of retrospective self-reports, which are prone
to recall biases that can impact reliability and
external validity; in contrast, this study
involved intensive longitudinal assessments
administered in daily life over several weeks,
improving both the ecological validity of our
results and our ability to evaluate prospective
relationships between interpersonal stress,
affect, and self-injurious urges. Further,
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Rejection
beep -1
Suicide Urges
Internalizing NA Internalizing NA beep 7
beep -2 beep -1
Externalizing NA » |Externalizing NA
beep -2 beep t-1 NSSI Urges
beep ¢
Criticism
beep t-1

Figure 1. Path diagram of mediation model predicting self-injurious urges from Rejection and Criticism through inter-
nalizing and externalizing negative affect. Rejection, Criticism, NSSI urges, and suicide urges were assessed at each beep
regarding these experiences at any time since the last beep (prompt). Internalizing and externalizing negative affect were
assessed at each beep with respect to the 15 min prior to that beep. Thinner arrows signify tested direct and autoregres-

sive effects, and thicker arrows signify tested indirect effects.

research in this area primarily involves either
community samples of adolescents, conve-
nience samples of undergraduate students, or
adults  seeking  psychiatric  treatment.
Although it is important to understand the
processes that underlie self-injurious urges in
these groups, it is unclear to what extent find-
ings from these populations generalize to
other groups at risk of SITB. This study
involved a sample of young adult women with
a history of SI'TB who were primarily African
American and predominantly low income, a
group that is historically underrepresented in
this type of research.

Although our findings provide valu-
able information about within-person pro-
cesses that contribute to self-injurious
urges, the study is not without limitations.
First, our sample was restricted in age (18-
24) and comprised entirely of women;
future research will need to replicate these

findings in both older and younger age
groups, as well as among men. Second,
while our use of EMA methodology has
clear benefits with respect to ecological
validity, we are unable to evaluate how
much attention or care participants were
taking when responding to each EMA
beep, which may have implications for the
reliability of our EMA measures. Further,
the ability to respond to each beep until
the following beep was received may have
contributed to recall or other biases, and
we are unable to evaluate how changes in
stress or affect that occurred during a sin-
gle window between two beeps, rather than
across windows for multiple beeps, may
relate to risk for self-injurious urges.
Third, self-injurious urges were relatively
uncommon during the EMA portion of the
study, particularly suicide urges, which has
implications for statistical power and for
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generalizability to more chronically suicidal
individuals. Fourth, our results speak to
within-person changes in the desire to
engage in NSSI or suicidal behavior, not
to the behaviors themselves; consistent
with the ideation to action framework
(Klonsky & May, 2014), our findings
should not be interpreted to necessarily
explain how individuals move from wanting
to engage in NSSI or suicide to acting on
those urges. There is, however, strong evi-
dence connecting the desire for NSSI and
suicide with actual engagement in NSSI
behaviors (Nock et al., 2009; Washburn
et al., 2010) and suicide attempts (Czyz
et al., 2016). Fifth, while our findings were
statistically ~ significant and robust to
included covariates, the estimated effect
sizes for our constructs of interest were
often smaller than those for other proximal
covariates included in the model, such as
alcohol or substance use; future research
should investigate how these factors may
be temporally or causally related. Sixth, the
use of single items to assess distinct nega-
tive emotions (e.g., sadness, anger, fear)
precluded analyses investigating whether
certain types of negative affect within the
internalizing or externalizing domains may

REFERENCES

American Psychiatric Association (2000).
DSM-IV-TR: Diagnostic and statistical manual of
mental disorders, text revision. Washington, D.C.:
American Psychiatric Association.

ANESTIS, M. D, S1LvA, C., LAVENDER, J. M.,
Crossy, R. D., WonDERLICH, S. A., ENGEL, S. G.,
ET AL. (2012). Predicting nonsuicidal self-injury
episodes over a discrete period of time in a sample
of women diagnosed with bulimia nervosa: An
analysis of self-reported trait and ecological
momentary assessment based affective lability and
previous suicide attempts. International Journal of
Eating Disorders, 45(6), 808-811.

ArRMEY, M. F., CROWTHER, J. H., & MILLER,
I. W. (2011). Changes in ecological momentary
assessment reported affect associated with episodes
of nonsuicidal self-injury. Bebavior Therapy, 42(4),
579-588.

Bacar, C. L., GLeEnN, C. R., & L, H.-J.
(2013). Quantifying the impact of recent negative

be more or less strongly associated with
NSSI and suicide urges. Further, due to
the timing and structure of the EMA pro-
tocol, we were unable to compare our
model with an alternative mediation model
in which negative affect had indirect effects
on NSSI and suicide wurges through
changes in perceived rejection or criticism;
future research involving more frequent
assessment of interpersonal stressors may
better allow for testing of competing mod-
els. Finally, EMA data were based on self-
report, which limits our ability to draw
conclusions about interpersonal stress itself,
rather than participants’ perceptions about
interpersonal experiences, which may not
directly correspond to rejection or criticism
observed or intended by others.

Despite these limitations, this study
provides valuable insights into the within-
person experiences and emotional states that
most directly contribute to near-term risk for
self-injurious urges. By understanding these
processes as they unfold in the minutes to
hours preceding an experience of self-injur-
ious urges, researchers may be able to better
identify targets for clinical intervention to
prevent SITB among high-risk individuals in
daily life.

life events on suicide attempts. Journal of Abnormal
Psychology, 122(2), 359-368.

Bacagr, C. L., LEg, H.-J., SCHUACHER, ]J.
A., Gratz, K. L., KruLt, J. L., & HoLLoMmAN,
G. (2013). Alcohol as an acute risk factor for
recent suicide attempts: A case-crossover analy-
sis. fournal of Studies on Alcobol and Drugs, 74,
552-558.

BacGar, C. L., LITTLEFIELD, A. K., CONNER,
K. R., ScHUMACHER, J. A., & LEE, H.-J. (2014).
Near-term predictors of the intensity of suicidal
ideation: An examination of the 24 h prior to a
recent suicide attempt. Fournal of Affective Disor-
ders, 165, 53-58.

Bacgr, C. L., LirrierieLp, A. K., &
GLEnN, C. R. (2017). Trajectories of affective
response as warning signs for suicide attempts: An
examination of the 48 hours prior to a recent sui-
cide attempt. Clinical Psychological Science, 5(2),
259-271.



VICTORET AL.

Brck, A. T., Kovacs, M., & WEISSMAN, A.
(1975). Hopelessness and suicidal behavior. An
overview. 7AMA, 234(11), 1146-1149.

Beck, A. T, STEER, R. A., & Brown, G. K.
(1996). BDI-II, beck depression inventory: Manual.
San Antonio, TX: Psychological Corp; Boston:
Harcourt Brace.

BenTLEY, K. H., CassieLLo-RoBBINS, C. F.,
VITTORIO, L., SAUER-ZAVALA, S., & BarLOW, D. H.
(2015). The association between nonsuicidal self-
injury and the emotional disorders: A meta-analy-
tic review. Clinical Psychology Review, 37,72—-88.

Biesanz, J. C., Faik, C. F., & Savarger, V.
(2010). Assessing mediational models: Testing and
interval estimation for indirect effects. Multivariate
Bebavioral Research, 45(4), 661-701.

Brack, D. W., BLum, N., Pronr, B., &
Havrrk, N. (2004). Suicidal behavior in borderline
personality disorder: Prevalence, risk factors, pre-
diction, and prevention. Fournal of Personality Disor-
ders, 18(3: Special issue), 226-239.

BrentT, D. A., PERPER, J. A., MorrTz, G.,
BAUGHER, M., RoTH, C., BaLACH, L., ET AL. (1993).
Stressful life events, psychopathology, and adoles-
cent suicide: A case control study. Suicide & Life-
threatening Bebavior, 23(3), 179-187.

BresiN, K. (2014). Five indices of emotion
regulation in participants with a history of nonsui-
cidal self-injury: A daily diary study. Behavior Ther-
apy, 45(1), 56-66.

BresiN, K., CARTER, D. L., & GorpoN, K.
H. (2013). The relationship between trait impul-
sivity, negative affective states, and urge for non-
suicidal self-injury: A daily diary study. Psychiatry
Research, 205(3),227-231.

Brobsky, B. S.; Groves, S. A., OQUENDO,
M. A, ManN, J. J., & STANLEY, B. (2006). Interper-
sonal precipitants and suicide attempts in border-
line personality disorder. Suicide &  Life-
Threatening Bebavior, 36(3),313-322.

Cuarman, A. L., GraTtz, K. L., & BrowN,
M. Z. (2006). Solving the puzzle of deliberate self-
harm: The experiential avoidance model. Behaviour
Research and Therapy, 44(3), 371-394.

Crags, L., KLoNsky, E. D., MUEHLENKAMP,
J., Kuppens, P., & VANDEREYCKEN, W. (2010). The
affect-regulation function of nonsuicidal self-
injury in eating-disordered patients: Which affect
states are regulated? Comprebensive Psychiatry, 51
(4),386-392.

CRANFORD, J. A., SHrour, P. E.; Iipa, M.,
RaraeL E., Yip, T., & BOLGER, N. (2006). A pro-
cedure for evaluating sensitivity to within-person
change: Can mood measures in diary studies detect
change reliably? Personality and Social Psychology
Bulletin, 32, 917-929.

CzERNIN, S., VoGeL, M., FLUCKIGER, M.,
MunEem, F., Bourgrnoxw, J. C., ReicHELT, M.,
ET AL. (2012). Cost of attempted suicide: A

19

retrospective study of extent and associated factors.
Swiss Medical Weekly, 142, w13648.

Czvz, E. K., Horwirz, A. G., ARANGO, A.,
Core-Lewrs, Y., BErRON4, J., & King, C. A. (2016).
Coping with suicidal urges among youth seen in a
psychiatric emergency department. Psychiatry
Research, 241,175-181.

VAN GEEL, M., GOEMANS, A., & VEDDER, P.
(2015). A meta-analysis on the relation between
peer victimization and adolescent non-suicidal
self-injury. Psychiatry Research, 230(2), 364-368.

GroscHwITz, R. C., PLENER, P. L., GROEN,
G., BONENBERGER, M., & ABLER, B. (2016). Differ-
ential neural processing of social exclusion in ado-
lescents with non-suicidal self-injury: An fMRI
study. Psychiatry Research, 255,43-49.

HacaN, C. R., & JOINER, T. E. (2015). The
indirect effect of perceived criticism on suicide
ideation and attempts. Archives of Suicide Research,
21(3),438-454.

Hamza, C. A., STEwarT, S. L., & WIL-
LOUGHBY, T. (2012). Examining the link between
nonsuicidal self-injury and suicidal behavior: A
review of the literature and an integrated model.
Clinical Psychology Review, 32(6), 482-495.

Hepp, J., LANE, S. P., CARPENTER, R. W.,
NiepTFELD, 1., BROWN, W. C., & TruLL, T. J.
(2017). Interpersonal problems and negative affect
in borderline personality and depressive disorders
in daily life. Clinical Psychological Science, 5(3), 470~
484.

Housen, M., Crags, L., VANSTEELANDT,
K., BERENS, A., SLEUWAEGEN, E., & KuprpENs, P.
(2017). The emotion regulation function of non-
suicidal self-injury: A momentary assessment study
in inpatients with borderline personality disorder
features. Fournal of Abnormal Psychology, 126, 89—
95.

JOINER, T. (2007). Why people die by suicide.
Cambridge, MA: Harvard University Press.

Krenan, K., Hrewrerr, A., Croung, T.,
STEPP, S., STOUTHAMER-LOEBER, M., LOEBER, R.,
ET AL. (2010). The Pittsburgh Girls Study: Over-
view and initial findings. Fournal of Clinical Child
and Adolescent Psychology, 39(4), 506-521.

Kremvan, E. M., TurNER, B. J., FEDOR,
S., BEaLg, E. E., HurrmaN, J. C., & Nock, M.
K. (2017). Examination of real-time fluctua-
tions in suicidal ideation and its risk factors:
Results from two ecological momentary assess-
ment studies. Fournal of Abnormal Psychology,
126(6), 726-738.

Kronsky, E. D. (2007). The functions of
deliberate self-injury: A review of the evidence.
Clinical Psychology Review, 27(2), 226-239.

Kronsky, E. D., & May, A. M. (2014). Dif-
ferentiating suicide attempters from suicide idea-
tors: A critical frontier for suicidology research.
Suicide and Life-Threatening Bebavior, 44, 1-5.



20 INTERPERSONAL STRESS, AFFECT, AND SELF-INjURtOUS URGES

Kronsky, E. D., & May, A. M. (2015). The
three-step theory 3ST): A new theory of suicide
rooted in the ideation-to-action framework. Inter-
national Journal of Cognitive Therapy, 8(2), 114-129.

Leary, M. R. (2015). Emotional responses
to interpersonal rejection. Dialogues in Clinical
Neuroscience, 17(4), 435-441.

MackiN, D. M., PErRLMAN, G., DAviLa, J.,
Kotov, R., & KLEIN, D. N. (2017). Social support
buffers the effect of interpersonal life stress on sui-
cidal ideation and self-injury during adolescence.
Psychological Medicine, 47(6), 1149-1161.

MotrrEr, C. L, Tarr, R. J., & Byrng, D. G.
(2013). Deliberate self-harm, substance use, and
negative affect in nonclinical samples: A systematic
review. Substance Abuse, 34(2), 188-207.

MUEHLENKAMP, . J., ENGEL, S. G., WADE-
SON, A., Crospy, R. D., WONDERLICH, S. A., SIMO-
NicH, H., ET AL. (2009). Emotional states
preceding and following acts of non-suicidal self-
injury in bulimia nervosa patients. Bebaviour
Research and Therapy, 47(1), 83-87.

MutrEN, L. K., & MUTHEN, B. O. (2017).
Mplus User’s guide, 8th edn. Los Angeles, CA:
Muthén & Muthén.

NEeacsiu, A. D., Rizvi, S. L., & LINEHAN,
M. M. (2010). Dialectical behavior therapy skills
use as a mediator and outcome of treatment for
borderline personality disorder. Behaviour Research
and Therapy, 48(9), 832-839. https://doi.org/10.
1016/j.brat.2010.05.017.

Nock, M. K. (2009). Understanding nonsui-
cidal self-injury: Origins, assessment, and treatment.
Washington, DC: American Psychological Associ-
ation.

Nock, M. K., HoLMBERG, E. B., PHOTOS, V.
I., & MicHEL, B. D. (2007). Self-Injurious thoughts
and behaviors interview: Development, reliability,
and validity in an adolescent sample. Psychological
Assessment, 19(3),309-317.

Nock, M. K., PRINSTEIN, M. J., & STERBA,
S. K. (2009). Revealing the form and function of
self-injurious thoughts and behaviors: A real-time
ecological assessment study among adolescents
and young adults. Fournal of Abnormal Psychology,
118(3),816-827.

O’ConNor, R. C. (2011). The integrated
motivational-volitional model of suicidal behavior.
Crisis, 32(6), 295-298.

Ozecnowskl, T. J. (2014). Empirical Bayes
MCMC estimation for modeling treatment pro-
cesses, mechanisms of change, and clinical out-
comes in small samples. Fowrnal of Consulting and
Clinical Psychology, 82(5), 854-867.

Promni, B., BLum, N., & ZIMMERMAN, M.
(1997). Structured interview for DSM-IV personality.
Washington, DC: American Psychiatric Press.

Pricg, L. R. (2012). Small sample proper-
ties of Bayesian multivariate autoregressive time

series models. Structural Equation Modeling: A Mul-
tidisciplinary Journal, 19(1), 51-64.

REpNTIES, A., DEKOVIC, M., VERMANDE, M.,
& TELcH, M. ]J. (2008). Role of depressive symp-
toms in early adolescents’ online emotional
responding to a peer evaluation challenge. Depres-
sion and Anxiety, 26(2), 135-146.

Rmero, J. D., Frankuy, J. C.; Fox, K.
R., BentLEY, K. H., KLEIMAN, E. M., CHANG,
B. P., ET AL. (2016). Self-injurious thoughts and
behaviors as risk factors for future suicide idea-
tion, attempts, and death: A meta-analysis of
longitudinal studies. Psychological Medicine, 46(2),
225-236.

ScaatTEN, H. T., Anpover, M. S., &
ArMEY, M. F. (2015). The roles of social stress and
decision-making in non-suicidal self-injury. Psychi-
atry Research, 229(3), 983-991.

SCHOENLEBER, M., BerenBaUM, H., &
Mortt, R. 2014). Shame-related functions of and
motivations for self-injurious behavior. Personality
Disorders: Theory, Research, and Treatment, 5(2),
204-211.

ScotT, L. N., WriGHT, A. G. C., BEENEY, J.
E., Lazarus, S. A., PiLxonts, P. A., & StEpp, S. D.
(2017). Borderline personality disorder symptoms
and aggression: A within-person process model.
Fournal of Abnormal Psychology, 126(4), 429-440.

SeLBY, E. A., BENDER, T. W., GorDON, K.
H., Nock, M. K., & JoiNer, T E. (2012). Non-sui-
cidal self-injury (NSSI) disorder: A preliminary
study. Personality Disorders: Theory, Research, and
Treatment, 3(2), 167-175.

SHNEIDMAN, E. S. (1993). Suicide as psy-
chache. The Journal of Nervous and Mental Disease,
181(3), 145-147.

SravicH, G. M., O’DoNovan, A., EpeL, E.
S., & Kemeny, M. E. (2010). Black sheep get the
blues: A psychobiological model of social rejection
and depression. Neuroscience and Biobebavioral
Reviews, 35(1), 39-45.

SNIR, A., RararLL E., Gapassi, R., BEREN-
soN, K., & Downey, G. (2015). Explicit and
inferred motives for nonsuicidal self-injurious acts
and urges in borderline and avoidant personality
disorders. Personality Disorders, 6(3), 267-277.

Turner, B. J., Yo, A., Craes, L.,
MurHLENKAMP, . J., & CHapmaN, A. L. (2016).
Occurrence and co-occurrence of nonsuicidal
self-injury and disordered eating in a daily
diary study: Which behavior, when? Psychiatry
Research, 246, 39-47.

VicTor, S. E., GLENN, C. R., & KLONSKY,
E. D. (2012). Is non-suicidal self-injury an “addic-
tion”? A comparison of craving in substance use
and non-suicidal self-injury. Psychiatry Research,
197(1-2),73-77.

VICTOR, S. E., & Kronsky, E. D. (2014a).
Correlates of suicide attempts among self-injurers:


https://doi.org/10.1016/j.brat.2010.05.017
https://doi.org/10.1016/j.brat.2010.05.017

VICTORET AL.

A meta-analysis. Clinical Psychology Review, 34(4),
282-297.

VICTOR, S. E., & Kroxsky, E. D. (2014b).
Daily emotion in non-suicidal self-injury. Fournal
of Clinical Psychology, 70(4),364-375.

WasHBURN, J. J., Juzwin, K. R., STYER, D.
M., & ALDRIDGE, D. (2010). Measuring the urge to
self-injure: Preliminary data from a clinical sample.
Psychiatry Research, 178, 540-544.

WHITLOCK, J., MUEHLENKAMP, J., ECKEN-
RODE, J., PURINGTON, A., BARAL ABRAMS, G., BAR-
REIRA, P, ET AL. (2013). Nonsuicidal self-injury as
a gateway to suicide in young adults. Fournal of Ado-
lescent Health, 52(4), 486-492.

You, J.,, Leung, F., & Fu, K. (2012).
Exploring the reciprocal relations between nonsui-
cidal  self-injury, negative emotions and

21

relationship problems in Chinese adolescents: A
longitudinal cross-lag study. Fournal of Abnormal
Child Psychology, 40(5), 829-836.

Yuan, Y., & MacKinNon, D. P. (2009).
Bayesian mediation analysis. Psychological Methods,
14(4), 301-322.

Yurkowski, K., MARTIN, J., LEVESQUE, C.,
Burkav, J. F., LaroNTAINE, M. F.; & CLOUTIER, P.
(2015). Emotion dysregulation mediates the influ-
ence of relationship difficulties on non-suicidal
self-injury behavior in young adults. Psychiatry
Research, 228(3), 871-878.

Manuscript Received: December 31,2017
Revision Accepted: July 13,2018



