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Self-injurious behaviors are among the leading causes of death worldwide. However, the basic nature of
self-injurious thoughts and behaviors (SITBs) is not well understood because prior studies have relied on
long-term, retrospective, aggregate, self-report assessment methods. The authors used ecological mo-
mentary assessment methods to measure suicidal and nonsuicidal SITBs as they naturally occur in real
time. Participants were 30 adolescents and young adults with a recent history of self-injury who
completed signal- and event-contingent assessments on handheld computers over a 14-day period,
resulting in the collection of data on 1,262 thought and behavior episodes. Participants reported an
average of 5.0 thoughts of nonsuicidal self-injury (NSSI) per week, most often of moderate intensity and
short duration (1-30 min), and 1.6 episodes of NSSI per week. Suicidal thoughts occurred less frequently
(1.1 per week), were of longer duration, and led to self-injurious behavior (i.e., suicide attempts) less
often. Details are reported about the contexts in which SITBs most often occur (e.g., what participants
were doing, who they were with, and what they were feeling before and after each episode). This study
provides a first glimpse of how SITBs are experienced in everyday life and has significant implications
for scientific and clinical work on self-injurious behaviors.
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Self-injurious behaviors are among the leading causes of death
and injury worldwide (Nock, Borges, et al., 2008; World Health
Organization [WHO], 2008) and represent one of the most per-
plexing problems facing psychological scientists. Philosophers
have speculated about the nature of suicidal self-injury for centu-
ries (e.g., Kant, Camus, Rousseau, Sartre, Hobbes, Locke, Hume;
see Minois, 1999), and over the past 50 years scientists have used
systematic research methods to study self-injurious thoughts and
behaviors (SITBs). SITBs include both suicidal behaviors (e.g.,
suicidal thoughts, suicide attempts) as well as nonsuicidal self-
injury (NSSI), which refers to the direct, deliberate destruction of
body tissue in the absence of lethal intent (Nock & Favazza, 2009;
Nock, Wedig, Janis, & Deliberto, 2008). This research has pro-
vided valuable information about the prevalence, risk factors, and
treatment of these distinct but related forms of SITBs (Hawton &
van Heeringen, 2000; Nock, 2009a).

Despite recent advances in the assessment and treatment of
SITBs (Brown et al., 2005; Linehan et al., 2006), some of the most

Matthew K. Nock, Department of Psychology, Harvard University;
Mitchell J. Prinstein and Sonya K. Sterba, Department of Psychology,
University of North Carolina at Chapel Hill.

This research was supported by the American Foundation for Suicide
Prevention. We are grateful to Elizabeth Holmberg, Christine Cha, and
Halina Dour for their assistance with this project.

Correspondence concerning this article should be addressed to Matthew
K. Nock, Department of Psychology, Harvard University, 33 Kirkland
Street, 1280, Cambridge, MA 02138. E-mail: nock@wjh.harvard.edu

fundamental aspects of these outcomes remain poorly understood,
and as a result SITBs remain very difficult to predict and prevent
(Joiner et al., 2005; Nock, Borges, et al., 2008; Prinstein et al.,
2008). Two aspects of the way SITBs have been studied have
contributed to this state of affairs. First, researchers historically
have favored a deductive approach in which general theories as to
why people hurt themselves are generated and tested empirically,
rather than using field observation and description to understand
the form (i.e., topographical characteristics) and function of the
phenomena of interest. This limitation is not specific to the study
of SITBs but is true of psychological science more generally. As
cogently argued several decades ago by Nobel laureate Niko
Tinbergen (1963): “in its haste to step into the twentieth century
and to become a respectable science, Psychology skipped the
preliminary descriptive stage that other natural sciences had gone
through, and so was soon losing touch with the natural phenom-
ena” (p. 411). This focus has remained over time, as recently noted
by Kagan (2007):

psychologists begin their inquiries with a favored construct . .. and
invent laboratory procedures that promise to reveal its referents rather
than begin with a reliable phenomenon and explore its causes and
properties. Most natural scientists begin with a puzzling, but robust,
phenomenon that colleagues acknowledge as important . . . and probe
its properties. (p. 372)

Second, psychological scientists have lacked the methods
needed to measure SITBs as they naturally occur. SITBs appear to
be transient phenomena that rarely occur during laboratory- or
clinic-based assessments, and so prior studies, including our own,
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have relied on the use of long-term, retrospective, aggregate self-
report questions to measure SITBs (e.g., “How many times in your
life have you thought about hurting yourself?”; e.g., Nock, Holm-
berg, Photos, & Michel, 2007). The methodological limitations
introduced by relying on such a strategy are well known (Brad-
burn, Rips, & Shevell, 1987; Schacter, 1999).

As a result of these limitations, basic information about SITBs
as they naturally occur is lacking. For instance, perhaps surpris-
ingly, among those at risk for SITBs no data exist regarding the
actual frequency, intensity, or duration of self-injurious thoughts.
Additionally, although some of the distal risk factors for SITBs are
well known (e.g., female sex, depression, borderline personality
disorder; Jacobson & Gould, 2007; Nock, Borges, et al., 2008),
very little is known about the proximal triggers for self-injurious
thoughts, about what factors predict the transition from self-
injurious thoughts to self-injurious behaviors, or about why people
engage in SITBs. Moreover, although most researchers and clini-
cians distinguish between self-injury that is suicidal versus non-
suicidal in nature based on the reported intent of the behavior,
empirical data are lacking regarding the extent to which these
distinct forms of SITBs differ in their expression. Evidence show-
ing that these putatively different forms of SITBs differ in their
frequency, severity, duration, and common precipitants would
strengthen the case for distinguishing between them (i.e., rather
than lumping them into one category of “parasuicide” or “delib-
erate self-harm” as is sometimes done in the literature). The
answers to these fundamental questions would significantly ad-
vance researchers’ understanding of SITBs and would open up
many new directions for scientific and clinical work.

Recent advances in the development of ecological momentary
assessment (EMA) methods have provided novel ways of measur-
ing behaviors and psychological processes as they occur outside
the laboratory or clinic (Shiffman, Stone, & Hufford, 2008). The
use of computerized assessment methods have proved especially
useful in obtaining information about sensitive topics (Tourangeau
& Yan, 2007; Turner et al., 1998). These new methods are ideally
suited to measure SITBs as they occur in real time. Although still
relying on self-report, the strengths of these methods include
reduction of recall biases, increased reliability due to repeated
assessment, and enhanced ecological validity due to data collection
in natural settings (Hufford, 2007).

The purpose of the present study was to examine the real-time
occurrence of SITBs among adolescents and young adults using
EMA methods. We focused on adolescents and young adults in
this study because SITBs are especially prevalent during this
developmental period. Recent surveillance data reveal that suicide
is the third leading cause of death among adolescents and young
adults, and each year approximately 19% engage in NSSI, 13%
seriously consider suicide, and 6% attempt suicide (Eaton et al.,
2008; Massachusetts Department of Education, 2006). We focused
on SITBs among those with a recent history of NSSI because we
were interested in this dangerous and perplexing clinical behavior
in itself, and because adolescents who engage in NSSI are at
significantly increased risk for suicidal thoughts and attempts
(Nock, Joiner, Gordon, Lloyd-Richardson, & Prinstein, 2006; Prin-
stein et al., 2008). The use of a sample at high risk for SITBs
increases the odds of observing such events during the assessment
period; however, it also introduces potential limitations in gener-
alizing the results of this study to all people who experience

SITBs. Hence, our immediate goal was to characterize the real-
time occurrence of SITBs among the clinically relevant group
believed to be at highest risk for these behaviors—who might be
natural targets for future interventions.

With these objectives in mind, our study’s first goal was to
examine the basic form of SITBs, including their frequency, in-
tensity, and duration. Our second goal was to elucidate the con-
texts in which self-injurious thoughts are most likely to occur. We
wanted to answer the descriptive questions—when thoughts of
self-injury occur: what are people typically doing, who are they
with, and what are they feeling. Our third goal was to test which
proximal factors predict the transition from self-injurious thoughts
to self-injurious behaviors. That is, among episodes of self-
injurious thoughts, what factors predict the occurrence of self-
injurious behavior? This is an important question both scientifi-
cally and clinically, as most known risk factors for self-injurious
behaviors (e.g., presence of mental disorders) are actually of
limited use in determining whether and when a person is going to
transition from self-injurious thought to behavior (Nock, Borges,
et al., 2008). As such, we sought to test what topographical charac-
teristics (e.g., greater intensity) and contextual features (e.g., specific
affective states) of self-injurious thoughts predict engagement in self-
injurious behavior. Because this is the first study to systematically
examine the process through which self-injurious thoughts might lead
to self-injurious behaviors, we tested each topographical and contex-
tual factor examined as potential predictors of this transition in order
to generate hypotheses for future studies in this area.

Our fourth and final goal was to examine the self-reported
functions served by self-injurious behaviors (i.e., what purpose
might such behaviors serve in everyday life?). Research on the
functions of NSSI using long-term, retrospective self-reporting has
revealed that people report engaging in this behavior in the service
of (a) intrapersonal-negative reinforcement (e.g., to decrease/
distract from negative thoughts/feelings), (b) intrapersonal-
positive reinforcement (e.g., to generate feeling/sensation when
experiencing numbness or anhedonia), (c) interpersonal-negative
reinforcement (e.g., to escape from some undesirable social situ-
ation), or (d) interpersonal-positive reinforcement (e.g., to com-
municate with/seek help from others) (e.g., Nock, 2009b; Nock &
Prinstein, 2004, 2005). Guided by this earlier work, we examined
the extent to which adolescents and young adults endorsed each
function for each episode of self-injurious behavior.

Method
Participants

Participants were 30 adolescents and young adults (12—-19 years,
M = 173, SD = 1.9) selected from a larger cross-sectional
community study of NSSI (N = 94; described in Nock & Mendes,
2008) based on inclusion criteria of (a) experiencing NSSI
thoughts in the past 2 weeks and (b) having access to a computer.
Logistic regression analyses indicated that participants included in
the present longitudinal study did not differ from the parent sample
on gender, race, age, history of the 20 Diagnostic and Statistical
Manual of Mental Disorders, 4th edition diagnoses assessed, or
mode of recruitment, but only differed on the basis of having been
more likely to have experienced NSSI thoughts in the past month
(B = -0.22,SE = 0.11, p = .048). The present sample was 86.7%
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female; 86.7% European American, 6.7% Hispanic, and 6.7%
other race/ethnicities. Consistent with the characteristics of the
present sample, several large studies of NSSI among adolescents
and young adults suggest that those who engage in NSSI are
mostly female, European American, and meet criteria for a wide
range of psychiatric disorders, such as those reported in Table 1
(Jacobson & Gould, 2007). However, other studies have reported
equal rates across genders and race/ethnicities and there presently
are no nationally representative data available regarding the de-
mographic and psychiatric characteristics of those who engage in
NSSI (Jacobson & Gould, 2007). As such, this sample cannot be
considered representative of all adolescents and young adults who
engage in NSSI or other SITBs.

Procedure

Participants, and their parents for those < 18 years, provided
informed consent to participate and were trained in the use of the
personal digital assistants (PDAs) during a brief laboratory ses-
sion. Participation involved carrying the PDA for 14 days and
responding to a systematic series of questions several times per
day using a stylus interface. A 14-day assessment period was

Table 1
Participant Characteristics

Variable % Range M SD

History of SITB

NSSI episodes in past year 100.0 3-500 113.4 174.9
Suicide ideation episodes in
past year 83.3 0-500 72.1 120.5
Suicide attempts in past year 36.7 0-10 1.2 2.6
Current psychiatric diagnosis®
Any mood disorder 50.0
Major depressive disorder 46.7
Bipolar disorder 33
Any anxiety disorder 53.3
Panic disorder 10.0
Social phobia 13.3
Specific phobia 13.3
Generalized anxiety
disorder 26.7
Obsessive-compulsive
disorder 6.7
Posttraumatic stress
disorder 20.0
Any eating disorder 13.3
Anorexia nervosa 6.7
Bulimia nervosa 10.0
Any disruptive behavior
disorder 6.7
Oppositional defiant
disorder 6.7
Conduct disorder 6.7
Any substance use disorder 30.0
Alcohol use disorder 23.3
Substance use disorder 133
Any DSM-1V disorder 76.7 0-8 2.1 2.1

Note. SITB = self-injurious thoughts or behaviors; NSSI = nonsuicidal
self-injury; DSM-IV = Diagnostic and Statistical Manual of Mental Dis-
orders, 4th edition.

# Psychosis, separation anxiety disorder, enuresis, encopresis, attention-
deficit/hyperactivity disorder, and tic disorder were assessed but not
present in the sample.

chosen in an attempt to balance collecting enough data to capture
multiple episodes of SITBs for each participant with the fact that
EMA compliance decreases substantially after 1-2 weeks of as-
sessments (Broderick, Schwartz, Shiffman, Hufford, & Stone, 2003).
The PDAs were programmed to beep twice daily (at midday and
end-of-day) signaling the participant to complete an entry (i.e., signal
contingent responding). In addition, participants were instructed to
self-initiate an entry whenever they experienced a self-destructive
thought or behavior (i.e., event-contingent responding). An exam-
ination of whether key findings are sensitive to event versus signal
response elicitation is provided later in the present article. In
several cases, participants were not able to return to the lab
immediately after the 14-day period (e.g., those who lived further
distances from the lab) and so continued to make entries until they
returned. Overall, participants made entries on an average of 17.2
days (SD = 5.3). Participants were instructed to upload data to a
secure server each evening, and data were checked each morning
by research staff for the purpose of ongoing risk assessment and
compliance monitoring. Participants were contacted via telephone
for a risk assessment when responses suggested imminent risk of
serious injury or if they failed to upload data for 3 consecutive days.
They returned to the laboratory for a debriefing session after the data
collection period and were paid $100 or were allowed to instead keep
the PDA ($135 value) if their compliance with the twice-daily signal
contingent entries exceeded 80%.

Assessment

SITBs. Participants’ past history of SITBs was assessed using
the Self-Injurious Thoughts and Behaviors Interview (SITBI;
Nock et al., 2007), a structured interview that assesses the pres-
ence, frequency (number of episodes), and severity of a range of
SITBs, including NSSI, suicide ideation, and suicide attempts. The
SITBI has been shown to have strong interrater reliability (average
Kk = .99), test—retest reliability across 6 months (average k = .70),
and convergent validity with respect to other measures of suicide
ideation (average k = .54) and suicide attempt (k = .65; Nock et al.,
2007). The presence and frequency of participants’ SITBs prior to
EMA assessment according to the SITBI are presented in Table 1.

Psychiatric diagnoses. Participants’ current psychiatric diag-
noses were assessed during their baseline laboratory visit using the
Schedule for Affective Disorders and Schizophrenia for School-
Aged Children (Kaufman, Birmaher, Brent, Rao, & Ryan, 1997).
This semistructured diagnostic interview was administered by the
first author and four graduate research assistants who were trained
to reliability and supervised throughout the course of the study
(average reliability k = .93 across all diagnoses). Diagnostic
characteristics of the sample are presented in Table 1.

EMA. Participants responded to a brief (approximately 1-4
min) structured series of multiple-choice questions at each data-
entry period about the form and functions of SITBs. Items were
selected for inclusion in order to address each of the study goals.
Response options (e.g., list of feelings that typically precede self-
injury) were generated by drawing on prior studies using EMA
methods, prior research on SITBs, and the clinical experience of
the authors in working with self-injurious adolescents (see the
supplemental material for a list of the specific items, response
options, skip logic details, and information about hardware and
software used). For both signal- and event-contingent entries,
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participants first were asked whether they had experienced a
thought of engaging in any self-destructive behavior (currently or
since the last assessment), including suicide attempt (defined in a
brief manual given to each participant as “harming yourself with
the intention of dying”’) or NSSI (“harming yourself without want-
ing to die”), as well as alcohol use, substance use, bingeing,
purging, unsafe sex, impulsive spending, or any other self-
destructive behavior (each coded no/yes). Questions were asked
about this range of behaviors to examine the extent to which
different self-destructive behaviors may co-occur and show simi-
larities in form and function. If any self-destructive thought was
reported, participants were asked follow-up questions regarding
the characteristics of the thought, including the intensity (“Rate
how intense the urge was to do the self-injurious/self-destructive
behavior” on a 5-point-scale from “not present” to “very severe”),
duration (“Indicate how long you thought about doing the behavior
you selected above” on a 6-point-scale from “<5 seconds” to “5-hrs
to 1-day”), and the context in which it occurred (e.g., “Who were you
with?”; “What were you doing?”). Respondents could check multiple
responses for most items (e.g., if they engaged in more than one
behavior, if they were with more than one person at the time of their
thought/behavior), and an “other” response was included to allow for
the reporting of contextual factors that we did not query. If “other”
was selected, participants were asked to specify in their own words
what “other” signified. Participants who reported a self-destructive
thought were then asked whether they had engaged in that behavior.
If so, then they were asked follow-up multiple-choice questions re-
garding the intended function of the behavior (“Indicate why you did
the behavior:” [a] “Rid of thought/feeling,” [b] “Feel something,” [c]
“To communicate,” [d] “Escape task/people,” [e] “Other”) (Nock &
Prinstein, 2004), the actual consequences experienced (e.g., “Indicate
what you felt when you hurt yourself”), and the duration of the
behavior. If not, then they were asked what they did instead of
engaging in the behavior (“Identify the activities you did instead of
hurting yourself”). This was asked in order to obtain information
about adolescents’ alternative coping behaviors that may be useful for
guiding treatment development.

Data Analysis

Data were analyzed using two strategies. First, descriptive sta-
tistics were calculated to examine the frequency, intensity, dura-
tion, co-occurrence, antecedents, and consequences of SITBs. Sec-
ond, generalized hierarchical linear modeling (HLM) was used to
test which contextual features of self-injurious thoughts predicted
NSSI thoughts that did (=1) versus did not (=0) lead to NSSI
behaviors (i.e., among episodes of self-injurious thoughts, what
factors predict the occurrence of self-injurious behaviors?) while
accounting for the nestedness of observations within days within
individuals. Mplus 5.1 software (Muthén & Muthén, 1998-2007)
with full-information robust maximum-likelihood estimation was
used for these analyses; main findings were replicated in SAS Proc
NLMIXED and Proc GLIMMIX.

Results
Preliminary Analyses

All participants completed the study, and 83.3% were fully
compliant in that they completed at least the 28 entries requested.

There were 1,227 entries (M = 40.9 per person, SD = 21.2;
range = 5-108) that described 1,262 episodes of self-destructive
thoughts and behaviors (i.e., some entries reported multiple
thoughts/behaviors, whereas others reported no thoughts/
behaviors). Of all reported episodes, 344 were instances of NSSI
thoughts, 104 were episodes of NSSI behavior, 26 were suicidal
thoughts, and none were actual suicide attempts. Subsequent anal-
yses focus primarily on these 474 SITBs.

Participants who reported experiencing NSSI thoughts during
the study period (93.3%) reported an average of 5.0 NSSI thoughts
per week (SD = 3.4). NSSI was performed by 86.7% of partici-
pants, who reported an average of 1.6 NSSI episodes per week
(SD = 1.1). Participants who experienced suicidal thoughts during
the study period (33.3%) had an average of 1.1 suicidal thoughts
per week (SD = 0.6).

HLM Model-Building Procedures

Before describing the results of the HLM analyses predicting
when NSSI behaviors accompany NSSI thoughts, we first describe
the procedures followed to construct these models.

Choice of appropriate nesting structure. In order to pick an
appropriate nesting structure, we began with an unconditional model
and compared a two-level random intercept-only model (Model 1)
versus a three-level random intercept-only model (Model 2) (i.e.,
Is there significant unexplained variability in level of NSSI behav-
ior across observations within individual [Model 1] or across days
within individual and observations within day [Model 2]?). Sub-
script i denotes observation, j denotes day, and k denotes individ-
ual.

Model 1:
Response distribution: nssiy|wy ~ BER(wy)
Link function: N = logit(pwy)

Linear predictor:

Level 1 (observation): m; = By

Level 2 (individual):  Bor = Yoo + Uk

ug ~ N[(0), (ngo))]
Model 2:
Response distribution: nssiijkmijk ~ BER(p.)
Link function: N = logit(w)
Linear predictor:

Level 1 (observation):  m; = Box

Level 2 (day): Boix = Book T Ugu

Level 3 (individual):  Boox = Yooo T Yook

(2)
Uojk 0 Too
Upok N[ <O>’ ( 0 TB‘?)]

In Models 1 and 2, as well as in all subsequent models, the response
distribution for the binary outcome (hereafter labeled nssi) was Ber-
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noulli, and a logit link was used to relate the predictors of nssi to the
expected value of nssi () in order to ensure that model-predicted rnssi
could not fall outside the range of 0—1. In Model 1, the intercept
coefficient is B, with mean -y, and variance 72 of the individual-
level deviations from the mean uy,. In Model 2, the intercept coeffi-

cient is By, with mean o, and variance 7 of the day-level devia-

tions from the mean ugy, and variance 7 of the individual-level
deviations from the mean, uyy. Predictors are reported on the logit
scale. The residual variance (not shown) is fixed to /3.

In Model 1, the mean intercept was significantly different than
zero (Yoo = —2.602, SE = 0.187, p < .001), and the variance of
the intercept across individuals was also significantly different
than zero (t{f) = .69, SE = 0.22, p = .002). The proportion of
between-individual to between- plus within-individual variance in
nssi was intraclass correlation (ICC),, gividual 1evel = -40. In Model
2, the variance of the intercept across days T( could not be
estimated, indicating that the ICC, i.,. would be extremely small
and can be ignored. Therefore, two levels (observations within
individual) were found to be an adequate nesting structure.

Choice of appropriate functional form of change over time.
When using HLM to analyze EMA data, recommended practice
(West & Hepworth, 1991) is to (a) check for seriality (e.g., autocor-
relation, given that observations are so close together in time) while
controlling for the fact that lags between observations are unequal in
the present study (Beal & Weiss, 2003), (b) check for cyclicity (e.g.,
if behaviors were more likely on weekend than on weekday), and (c)
check for trend (i.e., included a time-within-day predictor that we
coded on a proportion of the day metric [0—1]). Hence, in Model 3 we
retained the same response distribution and link function but added
fixed Level 1 slopes for lagged NSSI behavior (nssilag), amount of
time since last observation (lag), and an interaction of these terms
(lag X nssilag—to check for seriality.

Model 3:
Level 1 (observation): n; = Bo + Bunssilagy + Balagy
+ Bawnssilag X lagy

Level 2 (individual): Bo = yoo + Ugx

Bik="Yo

Bk = Y20

Bak = Y30

ug ~ N(0), (755)]

All were nonsignificant: Level 1 slope of nssilag (v, = —.74,
SE = 0.68, p = .275), Level 1 slope of lag (y,, = .42, SE = 0.26,
p = .112), and Level 1 slope of nssilag X lag (y;, = .03, SE =
1.07, p = .381). We completed graphical plots of model-implied
nssi to check for cyclicity; none was found. In Model 4, we added
time-within-day as a predictor, allowing the trend effect to have a
fixed component as well as across-individual variability.

Model 4:
Level 1 (observation): m; = Bow + Bunssilagy + Balagy

+ Bawnssilag X lagy + Butime-within-dayy,

Level 2 (individual ): Box = Yoo + Uox

Bit = Yio
Bak = Y20
Bak = Va0

Bak = Yao T Uk

2
Uor N (0) (Tfm) )
Uk 0/ 7(1%)) 7(121)

Mean slope of time-within-day (y,, =.70, SE = 2.42, p = .772),
individual variability in the slope of time-within-day (73 = 2.76,
SE = 19.35, p = .887), and covariance of individual intercepts and
time-within-day slopes (13 = —.20, SE = 13.61, p = .884) were
all nonsignificant. Hence, a random intercept-only model was
found to be an adequate functional form for these data.

Evaluation of conditional models. In the next phase of model
building, Level 1 and Level 2 predictors were added to the uncondi-
tional model with our chosen nesting structure and functional form of
change over time (i.e., to the two-level random intercept-only model).
The effects of 43 Level 1 predictors of NSSI behavior and two Level
2 predictors of NSSI behavior (age, gender) were of interest, but could
not all be included simultaneously. Therefore, six separate conditional
models were estimated (Models 5-10), each containing a separate
subset of Level 1 predictors. To minimize risk of omitted variable
bias, subsets of predictors were chosen that were theoretically related
and that had the same question stem, such that they were expected to
be more correlated within subset than across subset. Although this
approach did not entail any stepwise procedures involving pruning non-
significant predictors, it should nonetheless still be viewed as exploratory,
particularly given that no adjustments were made to control Type I error.
None of the Level 1 predictors were hypothesized to have random slopes;
fixed slopes were estimated for each. Because the equations for Models
5-10 were very similar, only differing in the particular set of Level 1
predictors included, only one equation (Model 6) is provided here.

Model 6:
Level 1 (observation):
N = Box T Budrugthty + Boalcthty + Bsbingetht,
+ Bupurgethty + Bsisexthty + Bospendtht, + B suictht;,

Level 2 (individual): Bor = Yoo T Yorage, + Yogender, + ug,

Bic=Yio
Bk = Y20
Bk = Y30
Bak = Yao
Bsk = ¥so0
Ber = Yoo
Bx = Y10

uge ~ NL(0), (76)]
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In subsequent sections, the results from these final HLM Models
5-10 are described following basic descriptive statistics about each
set of predictors. Tables 3—5 present both descriptive statistics and
HLM results for a given set of predictors, and Tables 2 and 6
present additional descriptive analyses.

Form of SITBs

Descriptive analyses indicated that NSSI thoughts most often
were of moderate-to-severe intensity, whereas suicidal thoughts
typically were mild-to-moderate when present (see Table 2). The
duration of NSSI thoughts was normally distributed, whereas
suicidal thoughts tended to be longer in duration (see Table 2).
HLM analyses for Model 5 revealed that when NSSI thoughts
were present, the occurrence of NSSI behavior was predicted by
greater thought intensity (y = 2.06, SE(y) = .39, p < .0001; odds
ratio [OR] = 7.85). In other words, there was a 7.85-fold increase
in the odds of NSSI with each one-unit increase in thought inten-
sity on the 0—4 scale shown in Table 2. The occurrence of NSSI
behavior also was associated with a shorter duration of NSSI
thoughts (y = —.68, SE (y) = .22, p < .01, OR = 0.51). Gender
and age did not emerge as significant predictors in these analyses.

Overlap of Self-Destructive Thoughts

We examined the proportion of the time that thoughts of NSSI
and suicide were accompanied by simultaneous thoughts of en-
gaging in other forms of self-destructive behaviors. The rate of
overlap with these other thoughts is presented in Table 3. These
descriptive analyses showed that thoughts of both suicide and
NSSI co-occurred with thoughts of alcohol and drug use 13.5%—
34.6% of the time. Of interest is that NSSI thoughts were accom-
panied by thoughts of suicide only 1.0%—4.2% of the time, high-
lighting the distinction between these two behaviors. Suicidal
thoughts were accompanied by NSSI thoughts 42.3% of the time,
which is likely a function of both the greater frequency of NSSI
thoughts and of the nature of the sample selected for this study

Table 2
Characteristics of Self-Injurious Thoughts

Suicidal NSSI thoughts NSSI thoughts
Variable thoughts (%) (NSSI = No; %) (NSSI = Yes; %)

Severity

Not present (0) 3.8 1.7 0.0

Mild (1) 30.8 252 1.0

Moderate (2) 53.8 385 18.4

Severe (3) 7.7 25.2 32.0

Very severe (4) 3.8 9.4 48.5
Duration

<5s 0.0 5.0 16.5

5-60 s 11.5 20.8 20.4

1-30 min 46.2 39.2 40.8

30-60 min 15.4 19.6 13.6

1-5 hr 154 12.5 7.8

>5 hr 11.5 29 1.0

Note. NSSI = nonsuicidal self-injury; NSSI = No signifies that partic-
ipants had NSSI thoughts but did not engage in NSSI behavior; NSSI =
Yes signifies that participants reported both having NSSI thoughts and
engaging in the behavior.

(i.e., adolescents with a recent history of NSSI). HLM analyses
(see Table 3, Model 6) revealed no significant effects of these
co-occurring self-destructive thoughts on the propensity for NSSI
behaviors.

Contextual Features

Descriptive analyses indicated that when thoughts of both sui-
cide and NSSI began, adolescents were most often socializing,
resting, or listening to music (see Table 4). They were using drugs
or alcohol during only 0.0%-4.8% of episodes of self-injurious
thoughts. Thus, although prior research suggests that suicide and
NSSI are more prevalent among those with alcohol and substance
use disorders, the vast majority of episodes of self-injurious
thoughts occur while adolescents are sober. HLM analyses (see
Table 4, Model 7) revealed no significant effects for any of
these activities as predictors of the propensity for NSSI behav-
iors. Further descriptive analyses indicated that adolescents
most often were alone when they experienced the onset of
self-injurious thoughts (see Table 4). They also experienced
such thoughts while with peers and friends a substantial portion
of the time, and less often when with family or strangers. HLM
analyses (see Table 4, Model 8) revealed that among episodes
of NSSI thoughts, being alone was a significant predictor of
engagement in NSSI.

Additional descriptive analyses indicated that thoughts of
NSSI were preceded most often by worry, followed by having
a bad memory or feeling pressure (see Table 5). These same
precipitants were reported by adolescents as the most common
triggers for thoughts of suicide, along with having an argument
with someone. Adolescents reported having thoughts of suicide
or NSSI after being encouraged by others to engage in the
behaviors 1.7%-3.8% of the time. This was the least often
endorsed precipitant, but one that raises some concern. HLM
analyses revealed that none of these factors predicted propen-
sity for NSSI behaviors in the context of NSSI thoughts (see
Table 5, Model 9).

Descriptive analyses indicated that NSSI thoughts occurred
most often in the context of feeling sad/worthless, over-
whelmed, or scared/anxious (see Table 5). It is interesting,
however, that HLM analyses indicated that feeling scared/
anxious or overwhelmed did not predict the occurrence of NSSI
behavior. Instead, the odds of engaging in NSSI were signifi-
cantly increased in the presence of feeling rejected, anger
toward oneself, self-hatred, numb/nothing, and anger toward
another, but decreased in the presence of feeling sad/worthless
(see Table 5, Model 10). Additional descriptive analyses indi-
cated that suicidal thoughts occurred in the context of a wide
range of negative affective states. Overall, there was general
consistency in the order in which negative affective states were
endorsed for both thoughts of NSSI and suicide; however, the
rate of endorsement was consistently higher for suicidal
thoughts, suggesting that such thoughts are preceded by more
negative affect.

Function of NSSI

In the 104 episodes of NSSI recorded, we asked participants
about why they had just engaged in NSSI. Descriptive analyses
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Table 3
Co-Occurrence of Self-Injurious Thoughts With Thoughts of Other Self-Destructive Behaviors

Descriptive analyses

HLM analyses: Model 6

Suicidal NSSI thoughts NSSI thoughts
Variable thoughts (%) (NSSI = No; %) (NSSI = Yes; %) Y SE ()
Level 1 predictor
Intercept — — — 2.24 —2.06
Drug use thought 34.6 20.8 18.3 0.32 0.33
Alcohol use thought 19.2 16.7 135 —0.59 0.42
Binge thought 19.2 15.4 16.3 0.89 0.53
Purge thought 7.7 15.8 12.5 —0.40 0.49
Unsafe sex thought 7.7 7.1 4.8 0.12 0.56
Impulsive spend thought 3.8 5.8 4.8 0.05 0.61
Suicidal thought — 42 1.0 —0.69 1.06
NSSI thought 423 — — — —
Level 2 predictor
Age — — — —0.10 0.10
Gender — — — —0.87 0.54
Variance component
% — — — 0.61 0.35

Too

Note. NSSI = nonsuicidal self-injury.

showed that adolescents reported most often engaging in NSSI for
the purposes of intrapersonal-negative reinforcement (64.7% of
episodes), followed by intrapersonal-positive (24.5%), and much
less often for the purposes of interpersonal-negative (14.7%) and
interpersonal-positive (3.9%) reinforcement. In order to better
understand what affective or cognitive state adolescents were
attempting to escape via intrapersonal-negative reinforcement, we
asked a follow-up question about this whenever that function was
endorsed. Of interest is that adolescents reported attempting to use
NSSI to escape not only from aversive affective states such as
anxiety (34.8% of episodes), sadness (24.2%), and anger (19.7%)
but also from aversive cognitive states such as a bad thought
(28.8%) or bad memory (13.6%).

Alternative Behaviors

When adolescents had a thought of NSSI but did not engage in
this behavior, they recorded what behavior they performed instead.
The descriptive statistics in Table 6 show that instead of engaging
in NSSI when they had a thought to do so, adolescents most often
reported trying to change their thoughts (22.3% of the time),
talking to someone, or engaging in a range of potentially distract-
ing behaviors such as going out, doing homework, or using the
computer. Similarly, following suicidal thoughts, instead of mak-
ing a suicide attempt adolescents most often talked to someone,
tried to change their thoughts, or did work/homework.

Sensitivity Analyses

In this study, individuals completed assessments that were both
signal contingent and event contingent. This means that there is a
potential dependency between the mechanism by which responses
were solicited (selection mechanism) and the psychological mech-
anism that generates the clinical outcome (outcome-generating
mechanism), and this dependency could result in selection bias for
HLM parameters of interest (e.g., Level 1 fixed slopes). To inves-

tigate this possibility, we expanded HLM Models 5-10 into shared
parameter models (e.g., Follmann & Wu, 1995). That is, we (a)
specified a selection model and (b) tested whether the selection
model was independent from each of the outcome Models 5-10.
Specifically, for (a), our selection model stipulated that persons
would be more likely to self-initiate a response when they were
more sad, less numb, more rejected, and not with peers, controlling
for age and gender. For (b), we allowed a dependency between the
selection model and outcome Models 5-10 by permitting the
random effect for the selection model to covary with the random
effect for that particular outcome model (labeled 7°°, below). In so
doing, we account for a “non-ignorable” or “not missing at ran-
dom” selection process in which individuals farther from the grand
mean on NSSI behavior are allowed to have a higher probability of
selecting into the sample. As an example, the shared parameter
version of Model 6 is shown below; outcome model parameters are
denoted with o superscripts, and selection model parameters are
denoted with s superscripts.

Outcome submodel (predicting nssi behavior):
reduced form:

N = Yoo + Yiodrugthty + y3palcthty + y5obingetht;
+ yaopurgethty + vySsextht, + yeospendthty + Y5 suictht;
+ Yoiage, + Yoogender, + ug,

Selection submodel (predicting self-initiated vs. signal initiated
response):
reduced form:

Nk = Yoo T Yiorejecty + Yiosady + vyionumby + yiwith peery,

+ voiage, + voogender, + ug,

ug, 0 T°
w M 0) (2]
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Table 4
Contexts in Which Self-Injurious Thoughts Occur
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Descriptive analyses

Suicidal

NSSI thoughts

HLM analyses: Model 7

NSSI thoughts

Variable thoughts (%) (NSSI = No; %) (NSSI = Yes; %) v SE (vy)
“What were you doing?”
Level 1 predictor
Intercept — — — 0.95 1.59
Socializing 34.6 313 21.2 —0.49 0.50
Resting 19.2 229 20.2 0.00 0.43
Listening to music 30.8 13.8 17.3 —0.01 0.69
Doing homework 7.7 12.1 19.2 0.69 0.37
TV/Video games 7.7 133 144 —0.01 0.46
Recreational activities 3.8 10.8 15.4 0.29 0.43
Eating 7.7 11.3 135 0.39 0.47
Using drugs 3.8 2.9 4.8 0.89 0.87
Drinking alcohol 0.0 2.5 3.8 0.22 1.57
Level 2 predictor
Age — — — —0.05 0.08
Gender — — — —0.63 0.58
Variance component
T — — — 0.27 0.31
HLM analyses: Model 8
“Who were you with?” v SE (y)
Level 1 predictor
Intercept — — — 0.72 1.90
Alone 423 38.3 49.0 0.79* 0.37
Peer/other 34.6 29.6 16.3 0.15 0.32
Friend 154 12.9 16.3 0.71 0.41
Mother 15.4 11.7 9.6 —0.88 0.65
Father 3.8 6.7 5.8 0.61 1.03
Stranger 3.8 5.8 5.8 0.52 0.42
Sibling 7.7 2.9 3.8 1.02 0.89
Other relative 0.0 0.8 1.9 2.10 1.21
Level 2 predictor
Age — — — —0.09 0.10
Gender — — — —0.38 0.51
Variance component
T — — — 0.61 0.37
Note. NSSI = nonsuicidal self-injury; HLM = hierarchical linear modeling.
*p < .05.
Results of fitting shared parameter versions of Models 5-10 Discussion

indicated that our hypotheses about the selection mechanism were
partially supported: Individuals were more likely to self-initiate a
response when they perceived greater rejection (p < .01) and were
not with peers (p < .05), controlling for sadness, numbness, age,
and gender. However, there was fortunately not statistically sig-
nificant dependency between the selection mechanism and
outcome-generating mechanism: Individual deviations in self-
selected responding were not significantly related to individual
deviations in NSSI behaviors (i.e., 7° always p > .05). Conse-
quently, the same overall pattern of significant and nonsignificant
fixed effects and variance components emerged in the shared
parameter models as in the original HLM Models 5-10—except
for binge thoughts, which significantly predicted NSSI only in a
shared parameter model (est. = .92, SE = .46, p < .05). This
sensitivity analysis provides evidence that our results are robust to
effects of this nonrandom selection of responses, assuming we
properly specified our selection model and outcome models.

Information about the fundamental characteristics of SITBs is
vital to the understanding and scientific study of these dangerous
behavior problems; however, such information has escaped em-
pirical study due to the transient nature of these phenomena. We
used recent innovations in EMA methods to examine SITBs as
they occur in everyday life. Several specific findings from this
study warrant further elaboration.

At the most basic level, this study demonstrates the feasibility of
using EMA methods with people experiencing SITBs. Prior stud-
ies have used diary methods to measure the daily experiences of
healthy adults (e.g., Hankin, Fraley, & Abela, 2005) and people
who engage in common health risk behaviors such as cigarette
smoking (e.g., Shiffman & Paty, 2006). This study extends
recent research on the use of EMA methods to better understand
more sensitive and clinically severe behaviors (e.g., Trull et al.,
2008).
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Table 5
Events and Feelings in Which Self-Injurious Thoughts Occur
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Descriptive analyses

Suicidal

NSSI thoughts

HLM analyses: Model 9

NSSI thoughts

Variable thoughts (%) (NSSI = No; %) (NSSI = Yes; %) Y SE (vy)
“What led to the thought?”
Level 1 predictor
Intercept — — — 1.62 2.09
Worry 385 35.0 36.5 0.28 0.21
Memory 34.6 30.8 26.0 —0.57 0.33
Pressure 423 279 31.7 0.16 0.25
Saw reminder 15.4 16.7 21.2 0.33 0.25
Argument/conflict 385 18.3 16.3 —-0.22 0.45
Rejection 30.8 16.3 12.5 0.08 0.45
Criticism/insult 15.4 8.8 10.6 0.72 0.41
Other encouraged 3.8 1.7 3.8 0.35 1.27
Level 2 predictor
Age — — — —0.09 0.11
Gender — — — —0.67 0.54
Variance component
Too — — — 0.49 0.31
HLM analyses: Model 10
“What were you feeling?” v SE (vy)
Level 1 predictor
Intercept — — — 0.36 2.34
Sad/worthless 57.7 37.9 39.8 —0.99"" 0.25
Overwhelmed 46.2 33.8 45.6 0.33 0.31
Scared/anxious 30.8 31.3 32.0 —0.35 0.35
Angry at self 50.0 21.7 48.5 1.15™ 0.43
Self-hatred 50.0 21.7 42.7 1.02" 0.52
Angry at another 53.8 23.3 35.0 0.83" 0.39
Rejected/hurt 46.2 15.0 34.0 1.10™ 0.42
Numb/nothing 23.1 9.2 214 1.50" 0.49
Level 2 predictor
Age — — — —0.02 0.12
Gender — — — —1.12" 0.48
Variance component
T — — — 0.86 0.64
Note. NSSI = nonsuicidal self-injury; HLM = hierarchical linear modeling.

p <05 Tp< .0l *p< .00l

This study also provides previously unavailable information
about how SITBs are experienced in real time. The self-injurers
included in this study reported approximately one thought of
NSSI per day, most often of moderate intensity and short
duration (1-30 min) and two episodes of NSSI per week.
Compared with NSSI thoughts, suicidal thoughts occurred less

Table 6
Alternative Behaviors to Self-Injurious Behaviors

Behavior Suicidal thoughts (%) NSSI thoughts (%)
Changed thoughts 26.9 223
Talked to someone 34.6 20.7
Went out 154 18.2
‘Work/homework 23.1 15.3
Used computer 11.5 14.0
Listen to music 11.5 11.2
Went to sleep 15.4 9.9
Watched TV/movie 3.8 8.3

Note. NSSI = nonsuicidal self-injury.

frequently, were of longer duration, and led to self-injurious
behavior (i.e., suicide attempts) less often. Of interest is that
thoughts of NSSI rarely were accompanied by suicidal
thoughts— highlighting the distinction between these different
forms of SITB—but co-occurred with thoughts of alcohol/drug
use and bingeing/purging approximately 15%—-20% of the time.
This suggests that people who engage in multiple clinical
behaviors (i.e., comorbidity) may simultaneously consider en-
gaging in different pathological behaviors before selecting one
within a given episode. This provides new insight into the
nature of comorbid psychopathology. Notably, although partic-
ipants thought of using alcohol/drugs during approximately
15%-20% of their self-injurious thoughts, they reported actu-
ally doing so during approximately 3%—-5% of NSSI thoughts,
suggesting NSSI occurs primarily while sober. However, these
percentages may be slight underestimates, as it is possible that
participants were less likely to complete PDA entries while
using alcohol/drugs.

Understanding what factors predict the transition from self-
injurious thoughts to self-injurious behaviors has been one of the
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most challenging aspects of scientific and clinical work on SITBs.
The EMA methods used in this study provided a unique opportu-
nity to closely examine factors that might predict instances in
which self-injurious thoughts lead to self-injurious behaviors. Re-
sults revealed that the occurrence of NSSI is predicted by a greater
intensity and shorter duration of NSSI thoughts. This latter finding
may reflect the cessation of NSSI thoughts following engagement
in the behavior. Prior research suggests that a tendency to ruminate
about negative events is associated with increased risk of engaging
in SITB (Selby, Anestis, & Joiner, 2007) and that people may use
self-injurious behavior as an effective means of distracting oneself
from aversive rumination (Najmi, Wegner, & Nock, 2007). Our
findings complement this earlier work and add to a growing
literature suggesting that self-injury represents an effective method
of ceasing rumination about negative events or self-injury itself.

One concerning finding was that, in some cases, other people
are encouraging youth to engage in NSSI. Particularly troublesome
is that although this occurred in only a small number of instances,
it was associated with nearly a doubling of the odds of engaging in
NSSI (albeit not statistically significant). This finding is consistent
with prior reports of the social contagion that can occur with NSSI
(Prinstein, Guerry, Browne, & Rancourt, 2009) and suggests that
in some instances, peer influence can be explicit in nature. Future
research is needed to further illuminate the mechanisms through
which the behavior of one’s peers can influence the increase, as
well as decrease, of NSSI and other health risk behaviors.

Regarding the affective states that preceded NSSI, it is interest-
ing to note that although feelings such as numbness and rejection
were present during only a minority of NSSI thoughts, their
presence was associated with significantly greater odds of NSSI
behavior. Gaining a better understanding of why some specific
affective states (e.g., anger, self-hatred, rejection) predict engage-
ment in NSSI represents a very important direction for future
research. It may be that these states are characterized by higher
arousal and that this elevated arousal is what increases the odds of
engaging in NSSI (Nock & Mendes, 2008). The negative associ-
ation between sadness and NSSI was surprising. Prior studies
suggesting that negative/depressive affective states are associated
with avoidance motivation, whereas states such as anger are asso-
ciated with approach motivation, may help to explain this pattern
of findings (Carver & Harmon-Jones, 2009). However, this inter-
pretation is speculative, and the picture is likely much more
complex (Watson, 2009). Future studies must carefully and more
objectively assess real-time affective experiences before, during,
and after SITBs in order to better understand how such states
might influence the occurrence of such outcomes. Notably, we
were unable to study the transition from suicidal thoughts to
attempts given the lack of suicide attempts during the study period,
and this remains an important research direction.

Our findings on the reported functions of NSSI are consistent
with the retrospectively reported functions of this behavior (Klon-
sky, 2007) and extend earlier research in two important ways.
First, our examination of individual episodes of NSSI provided a
measure of the relative frequency of each function. Of interest was
that NSSI was reportedly performed for intrapersonal reinforce-
ment 85%-90% of the time and for interpersonal reinforcement
only 15%—-20% of the time. Second, NSSI typically is conceptu-
alized as serving an affect regulation function (Klonsky, 2007;
Nock & Mendes, 2008), and our results suggest that NSSI fre-

quently serves a cognitive regulation function as well by distract-
ing from unwanted negative thoughts (Najmi et al., 2007). Prior
research on the proposed functions of NSSI has shown that
individual-difference factors can statistically predict engagement
in NSSI in the service of intrapersonal versus interpersonal func-
tions. For instance, elevated physiological arousal in response to
stress and the presence of prior attempts to escape distress (i.e.,
suicide attempts) are particularly associated with the intrapersonal
function of NSSI, whereas the experience of social problems is
predictive of the interpersonal functions of NSSI (Nock & Mendes,
2008; Nock & Prinstein, 2005). Future research that integrates
these prior findings with the present results, such as by testing the
extent to which intrapersonal versus interpersonal precipitants can
predict individual episodes of NSSI in real time, will be especially
useful in further enhancing researchers’ understanding of how,
why, and among whom individual episodes of SITBs occur.

The ultimate goal of this line of research is the prevention of
SITBs, and this study provides new information about what ado-
lescents often do instead of acting on their self-injurious thoughts.
The alternative behaviors reported in this study focused largely on
actively engaging in activities (e.g., went out, did homework) or
interactions (e.g., talked to someone) and less often on more
passive behaviors like watching television or sleeping. These re-
sults suggest that these and other methods of behavioral activation
might be usefully incorporated into interventions aimed at decreas-
ing the occurrence of SITBs (e.g., Wallenstein & Nock, 2007).
Notably, however, it will be important to gather more specific data
about the alternative behaviors used instead of self-injurious be-
haviors. For instance, although “went out” (reported above) ap-
pears to be a positive alternative to self-injurious behavior, we did
not assess what participants did when they “went out,” and it is
possible that this included activities such as alcohol/drug use.
Future studies must further document and experimentally test these
potential alternatives to engaging in self-injurious behavior.

Several important limitations of this study must be considered
when interpreting the results. First, the sample was relatively small
and not representative of the general population in that it included
adolescents and young adults with a recent history of NSSI, was
mostly female, and included only those willing to participate in a
somewhat demanding research protocol. These selection factors
limit generalizations that can be made from these data to people in
the general population who experience SITBs at some point in
their life. As such, an important next step for future studies is to
use EMA methods in a larger, more diverse sample (e.g., more
males, older participants) in order to determine which findings
generalize to self-injurers as a group and which are specific to
adolescents and young adults with a history of NSSI. Second,
although the use of real-time data collection methods has been
shown to decrease the influence of recall biases while increasing
reliability and ecological validity (Hufford, 2007), it is important
to bear in mind that these data are still based on self-report and so
are subject to the well-known limitations associated with such data
(Nisbett & Wilson, 1977; Takarangi, Garry, & Loftus, 2006).
Concerns about the accuracy and validity of self-report are espe-
cially important when assessing cognitive and affective processes
that may operate partly or wholly outside of conscious awareness.
For instance, we relied on participants’ attributions about why they
engaged in NSSI; however, it is important to note that some of the
antecedent and consequent events maintaining the participants’
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NSSI may very well occur outside their awareness. The recent
development of performance-based methods of assessing self-
injurious thoughts provide new opportunities for circumventing
the use of self-report of such thoughts (Nock & Banaji, 2007).
Future studies combining such methods with the use of EMA will
enhance the understanding of how SITBs occur and change over
time. Third, although we attempted to be comprehensive in the
domains assessed, we were able to include only a limited range of
constructs at each assessment period. SITBs are multidetermined
behaviors, and this study only scratched the surface of the many
factors likely influencing them. Future studies should assess in real
time the broader range of psychological, interpersonal, and bio-
logical factors likely influencing the occurrence of these dangerous
behaviors.
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