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Existing research supports a relationship between nonsuicidal self-injury (NSSI) and the emotional disorders
(i.e., anxiety, mood, and related disorders). The aim of this investigation was to conduct a meta-analysis of the
associations between NSSI and the emotional disorders, and evaluate the quality of evidence supporting this re-
lationship. A literature search was conducted from database inception through June 2014, and two reviewers in-
dependently determined the eligibility and quality of studies. A total of 56 articles providing data on engagement
inNSSI among individualswith andwithout emotional disordersmet eligibility criteria. Compared to thosewith-
out an emotional disorder, individualswith an emotional disorderweremore likely to report engagement inNSSI
(OR= 1.75, 95% CI: 1.49, 2.06). This increase of risk of NSSI was shown for each disorder subgroup, with the ex-
ceptions of bipolar disorder and social anxiety disorder. The largest associations were observed for panic and
post-traumatic stress disorder; however, the risk of NSSI did not differ significantly across disorders. The quality
of evidence was variable due to inconsistent methodological factors (e.g., adjustment for confounding variables,
NSSI assessment). Overall, these findings provide evidence for a relationship between NSSI and the emotional
disorders, and support conceptualizations of NSSI as transdiagnostic.

© 2015 Elsevier Ltd. All rights reserved.
Contents
1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
2. Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

2.1. Inclusion and exclusion criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
2.2. Search strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
2.3. Study selection and data abstraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
2.4. Study quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
2.5. Statistical analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

3. Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
3.1. Description of included studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
3.2. Quality of included studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
3.3. Overall effect sizes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
3.4. Moderator analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

4. Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
ted Disorders, 648 Beacon St, 6th Floor, Boston, MA 02215, United States. Tel.: +1 617 353 9610; fax: +1 617 353 9609.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.cpr.2015.02.006&domain=pdf
http://dx.doi.org/10.1016/j.cpr.2015.02.006
mailto:khb@bu.edu
http://dx.doi.org/10.1016/j.cpr.2015.02.006
http://www.sciencedirect.com/science/journal/02727358


73K.H. Bentley et al. / Clinical Psychology Review 37 (2015) 72–88
4.1. Implications for classification and treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
4.2. Limitations and future directions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

5. Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Role of funding sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Contributors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Conflict of interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
1. Introduction

The phenomenon of self-injury has received increasing attention
over the past several decades (Nock, 2010). An important distinction
has been made between suicidal behavior and nonsuicidal self-injury
(NSSI), with the latter referring to the direct and deliberate destruction
of one's ownbody tissuewithout suicidal intent (Nock& Favazza, 2009).
NSSI is amaladaptive behavior that can result in heightened negative af-
fect, severe injuries, hospitalization, and even death (Briere & Gil, 1998;
Klonsky, 2009). Research has also shown that NSSI is a strong predictor
of future suicide attempts (e.g., Asarnow et al., 2011; Bryan, Bryan,
Ray-Sannerud, Etienne, & Morrow, 2014; Klonsky, May, & Glenn,
2013; Wilkinson, Kelvin, Roberts, Dubicka, & Goodyer, 2011), and that
among both adults and adolescents who engage in NSSI, the risk of sui-
cidal behavior is higher than their non-self-injuring counterparts
(e.g., Andover & Gibb, 2010; Andover, Morris, Wren, & Bruzzese, 2012;
Brausch & Gutierrez, 2010; Martin, Swannell, Hazell, Harrison, &
Taylor, 2010).

NSSI can present in a number of forms, some of which include
cutting, scratching, and burning the skin, inserting objects under
the skin, and hitting oneself. Although cutting is most commonly
reported, most individuals utilize multiple methods of NSSI (Klonsky,
2007, 2011; Nock, 2010). Prevalence rates of NSSI vary significantly
across studies; for example, estimates of lifetime prevalence have
ranged from 13% to 45% of community-based adolescents and adults
(Briere & Gil, 1998; Lloyd-Richardson, Perrine, Dierker, & Kelley, 2007;
Plener, Libal, Keller, Fegert, & Muehlenkamp, 2009; Ross & Heath,
2002; Shaffer & Jacobson, 2009; Swannell, Martin, Page, Hasking, &
St. John, 2014) and 19% to 60% of clinical samples (Briere & Gil,
1998; Darche, 1990; DiClemente, Ponton, &Hartley, 1991). Among sam-
ples of individuals with borderline personality disorder (BPD) specifi-
cally, rates have been shown to exceed 50% (e.g., Dulit, Fyer, Leon,
Brodsky, & Frances, 1994; Shearer, 1994). One explanation for
such wide variation in prevalence rates is the fact that terms used to
capture this behavior are inconsistent across the literature (e.g., self-
mutilation, deliberate self-harm, parasuicide). Despite difficulties in
comparing prevalence rates across studies, findings generally suggest
that NSSI occursmore frequently than a number of widely studiedmen-
tal disorders, such as anorexia nervosa, panic disorder (PD), obsessive–
compulsive disorder (OCD), and BPD (American Psychiatric Association,
2013).

In prior iterations of the Diagnostic and Statistical Manual of Mental
Disorders (DSM; e.g., DSM-IV-TR; APA, 2000), “self-mutilating behav-
ior” was included only as one of the nine diagnostic criteria for BPD,
which may partially explain the elevated rates of NSSI in BPD-specific
samples. However, accumulatingfindings show thatNSSI often presents
in the absence of BPD (e.g., Muehlenkamp, Erlelt, Claes, & Miller, 2011;
Nock, Joiner, Gordon, Lloyd-Richardson, & Prinstein, 2006; Selby, Bend-
er, Gordon, Nock, & Joiner, 2012) and can co-occurwith a variety of psy-
chological disorders, including eating disorders, substance use, unipolar
and bipolar depression, post-traumatic stress disorder (PTSD), general-
ized anxiety disorder (GAD), social anxiety disorder (SOC), and OCD
(e.g., Briere & Gil, 1998; Claes, Klonsky, Muehlenkamp, Kuppens, &
Vandereycken, 2010; Evren, Sar, Evren, & Dalbudak, 2008; Jacobson,
Muehlenkamp, Miller, & Turner, 2008; Klonsky, Oltmanns, &
Turkheimer, 2003; Nock et al., 2006; Zlotnick, Mattia, & Zimmerman,
1999). In response to growing conceptualizations of NSSI as a
transdiagnostic phenomenon, rather than a symptom of a single disor-
der (e.g., Bentley, Nock, & Barlow, 2014; Selby et al., 2012; Wilkinson
& Goodyer, 2011), numerous calls have been made for the re-
classification of NSSI (e.g., Muehlenkamp, 2005; Shaffer & Jacobson,
2009). These proposals resulted in the inclusion of NSSI disorder as an
area in need of further study (Section 3) in the recently published
DSM-5 (APA, 2013) and emerging research continues to support classi-
fying NSSI as a distinct clinical syndrome (e.g., Andover, 2014; Glenn &
Klonsky, 2013; In-Albon, Ruf, & Schmid, 2013; Lengel &Mullins-Sweatt,
2013; Selby et al., 2012).

Given increasing evidence that NSSI commonly presents with disor-
ders other than BPD, as well as enduring uncertainty about where to
place NSSI disorder in the DSM (e.g., McKay & Andover, 2012), a more
precise understanding of the relationship between NSSI and the range
of psychiatric conditions is needed. The “emotional disorders” are one
disorder grouping that may warrant particular attention in this line of
research. According to Sauer-Zavala and Barlow (2014), emotional dis-
orders refer to psychopathology characterized by “frequent and intense
negative emotions, strong aversive reactions to negative emotions, and
efforts to avoid or escape these emotional experiences” (p. 118; Barlow,
1991; Brown & Barlow, 2009). Conditions historically thought to fall
under the emotional disorder umbrella include the range of DSM-5
(APA, 2013) depressive and anxiety disorders, and obsessive–compul-
sive and trauma- and stress-related disorders (Barlow, 2002); however,
any disorder determined to fit the aforementioned definitional charac-
teristics through functional analysis may be considered within this
group.

This definition of emotional disorders demonstrates clear con-
ceptual overlap with the phenomenon of NSSI. As noted above, emo-
tional disorders are characterized by the frequent experience of
negative emotions (e.g., fear, anxiety, sadness), which in turn are
maintained and exacerbated by the use of maladaptive avoidant strate-
gies (e.g., Aldao, Nolen-Hoeksema, & Schweizer, 2010; Barlow,
Sauer-Zavala, Carl, Bullis, & Ellard, 2014; Tull & Roemer, 2007; Weiss
et al., 2012). Although a variety of models exist to explain why NSSI oc-
curs, there is consensus that NSSI is most often used to regulate affect,
andmore specifically, to reduce or escape from aversive affective states,
such as anxiety, sadness, or guilt (Chapman, Gratz, & Brown, 2006;
Klonsky, 2007; Nock & Prinstein, 2004, 2005). Thus, NSSI often serves
functions equivalent to the attempts to avoid negative emotional expe-
riences thatmaintain the emotional disorders. Indeed, the association of
avoidant coping strategies characteristic of emotional disorders
(e.g., rumination, thought suppression) with engagement in and sever-
ity ofNSSI is nowwell-established (e.g., Bentley, Sauer-Zavala, &Wilner,
in press; Borrill, Fox, Flynn, & Roger, 2009;Hilt, Cha, &Nolen-Hoeksema,
2008; Howe-Martin, Murrell, & Guarnaccia, 2012; McKay & Andover,
2012; Najmi, Wegner, & Nock, 2007; Nolen-Hoeksema, Wisco, &
Lyubomirsky, 2008; Voon, Hasking, & Martin, 2014).

There is also ample evidence to support the presence of similar
higher-order constructs underlying the emotional disorders and NSSI.
Neuroticism, or the tendency to experience negative emotions accom-
panied by a sense of the uncontrollability of these emotional experi-
ences (Barlow, Sauer-Zavala, et al., 2014; Clark, 2005), has been
established as an important trait contributing to the development and
maintenance of emotional disorders (e.g., Barlow, Ellard, Sauer-Zavala,
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Bullis, & Carl, 2014; Brown, 2007; Brown & Barlow, 2009; Kessler et al.,
2011). Emerging findings also suggest that levels of neuroticism distin-
guish self-injuring from non-self-injuring individuals (e.g., Allrogen
et al., 2014; Baetens, Claes, Muehlenkamp, Grietens, & Onghena, 2012;
Claes, Muehlenkamp, et al., 2010; Claes, et al., 2010; MacLaren & Best,
2010; Mullins-Sweatt, Lengel, & Grant, 2013). Considering this body of
empirical literature, it is no surprise that studies have shown emo-
tional disorders and NSSI to frequently co-occur (e.g., Jacobson
et al., 2008; Klonsky et al., 2003), and that individuals who engage
in NSSI exhibit elevated levels of anxiety and depression compared
to those who do not (e.g., Andover, Pepper, Ryabchenko, Orrico, &
Gibb, 2005; Brunner et al., 2013; Kirkcaldy, Brown, & Siefen, 2007;
Prinstein et al., 2010).

Given shared funcionality between NSSI and the avoidant coping
strategies thatmaintain emotional disorders, the purpose of the present
review is to examine themagnitude of relationships between these two
phenomena. Although other conditions (e.g., somatic symptom disor-
ders, eating disorders, substance use disorders) may fit the definitional
guidelines of emotional disorders following idiosyncratic functional
analysis, the present study focuses on the prototypic emotional disor-
ders (i.e., mood, anxiety, obsessive–compulsive, trauma and stressor-
related disorders) for two reasons. First, these disorders are almost al-
ways characterized by the avoidant, maladaptive strategies for coping
with strong emotions that both define emotional disorders and evi-
dence functional similarity to NSSI for affect regulation. This is not to
say, however, that NSSI only co-occurs with emotional disorders, nor
that improving our understanding of NSSI as it presents across “non-
emotional” disorders is unimportant. Thus, the second reason is that it
was beyond the scope of this review to conduct a meta-analysis of all
cross-sectional and longitudinal studies reporting any diagnostic infor-
mation for self-injuring and non-self-injuring individuals. Despite the
limitations associated with focusing on one category of psychopatholo-
gy, this synthesis of available literature on NSSI and emotional disorders
serves as a logical starting point toward advancing our understanding of
the relationship between NSSI and all mental disorders, as well as other
potentially informative constructs.

Although recent evidence suggests that BPD may be best conceptu-
alized as an emotional disorder (e.g., Sauer-Zavala & Barlow, 2014),
we do not extend the current meta-analysis to examining the relation-
ship between this particular diagnosis and NSSI. Given that “self-muti-
lating behavior” is a diagnostic criterion for BPD, this disorder should
inherently evidence a particularly strong relationship with NSSI. Thus,
quantifying the association of NSSI with this disorder (and comparing
it to other emotional disorders) has the potential to introduce criterion
contamination. Although some recent research has addressed this issue
by removing self-injurious behavior as a BPD symptom (e.g., Glenn &
Klonsky, 2011), the vast majority of studies reporting rates of psychiat-
ric diagnoses among individuals with and without NSSI have not; ac-
cordingly, we focus primarily on those emotional disorders in which
NSSI is not embedded in the diagnostic criteria. In light of the clear rel-
evance of BPD to research on the diagnostic context of NSSI, as well as
high comorbidity between BPD and the anxiety and mood disorders
(Grant et al., 2008), however, we utilize several analytic strategies to at-
tend to the potential impact of BPD on our findings.

In sum, increasing empirical attention directed toward the
transdiagnostic nature, classification, and functionality of NSSI under-
scores the importance of understanding the relationship between this
phenomenon and psychiatric disorders other than BPD, including the
emotional disorders. To our knowledge, a quantitative synthesis of
available literature on this particular topic does not yet exist; thus, the
purpose of this meta-analytic review is to estimate the magnitude of
the associations of engagement in NSSI with a variety of emotional dis-
orders. An equally critical aim is to evaluate the quality of evidence
supporting a relationship between NSSI and the emotional disorders,
which may identify potential areas for refinement of future empirical
investigations.
2. Method

This review complies with the reporting standard set by the Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses
statement (PRISMA; Moher, Liberati, Tetzlaff, & Altman, 2009).

2.1. Inclusion and exclusion criteria

Eligible studies met the following criteria: 1) reported diagnostic in-
formation regarding the prevalence of at least one of the following emo-
tional disorders: unipolar mood disorders (i.e., major depressive
disorder (MDD), dysthymic disorder (DYS), depressive disorder not
otherwise specified (DDNOS), bipolar disorders (i.e., bipolar I, bipolar
II, bipolar disorder NOS), anxiety disorders (i.e., GAD, PD, agoraphobia
(AG), SOC, specific phobia (SP), OCD, and PTSD), 2) the sample included
both self-injuring and non-self-injuring individuals, and 3) the defini-
tion of NSSI clearly stated that damage to the body was nonsuicidal in
nature. Studies that referenced “deliberate self-harm” or used other am-
biguous terminologywere carefully reviewed and only included if prev-
alence of nonsuicidal self-injury was explicitly stated. Studies were
excluded if they: 1) did not provide a clear definition of NSSI, 2) did
not include a diagnostic measure of at least one of the emotional disor-
ders examined (e.g., studies using cut-scores on symptom-based mea-
sures not tied to DSM criteria to establish diagnostic status were
excluded), 3) did not provide sufficient data to calculate an association
between NSSI and an emotional disorder, 4) did not include original
data (i.e., review papers, editorials, letters), 5) only examined individ-
uals with intellectual impairments, and 6)were not available in English.
We also excluded studies in which the only non-self-injuring individ-
uals were selected healthy controls (i.e., by definition, were without
psychiatric disorders). Finally, we excluded studies that used the
“index episode” approach, which assesses the most recent episode of
self-injury, when it was not clearly stated whether NSSI had occurred
before the most recent suicidal self-injurious episode.

2.2. Search strategy

We conducted a comprehensive literature search of PubMed,
PsychInfo, and ProQuest Dissertations and Theses for all studies pub-
lished from the earliest inclusive dates until June 30, 2014.We searched
these databases with possible permutations of terms related to the
emotional disorders of interest (e.g., anxiety, anxious, depression,
depressive, mood, dysthymic, dysthymia, generalized, obsessive com-
pulsive, OCD, social, phobia, post-traumatic stress, PTSD, panic, agora-
phobia) with terms related to NSSI (e.g., self-injury, NSSI, self-harm,
self-mutilation). Additionally, we examined all relevant publications
by prominent researchers in the field of NSSI. Finally, we searched the
reference sections of every coded article to identify potential articles
that the original searchmay have missed. Additional details of the liter-
ature searches are available from the first author upon request.

2.3. Study selection and data abstraction

Three reviewers (K.B., C.C., L.V.) took part in the process of study se-
lection and data abstraction. One reviewer independently reviewed and
determined each study's eligibility based first on the title, then the ab-
stract, and finally, the full text. After establishing relevant articles, two
reviewers independently extracted data from each eligible study using
a predefined coding strategy, and compared the results of data abstrac-
tion at consensus meetings. The agreement rate was 90%; all disagree-
ments between reviewers were resolved by detailed discussion.

2.4. Study quality

In order to assess the quality of the included studies, we adapted the
Newcastle–Ottawa Quality Assessment Scale (Wells et al., 2010) by
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evaluating the following items for case–control studies: 1) ascertain-
ment of emotional disorder diagnosis (i.e., was this assessed by validat-
ed, clinician-rated assessment?), 2) method of emotional disorder
ascertainment (i.e., was the same method used for self-injuring and
non-self-injuring individuals?), 3) ascertainment of NSSI (i.e., was en-
gagement in NSSI verified by clinician-rated interview?), 4) representa-
tiveness of cases (i.e., was there bias in the sample selection?),
5) adjustment for confounding variables (e.g., BPD diagnosis, age, gen-
der, depressive symptom severity), 6) selection of self-injuring individ-
uals (i.e., were they selected from the same population as non-self-
injuring individuals?), and 7) definition of non-self-injuring individuals
(e.g., no lifetime NSSI, no NSSI during study time period of interest). For
cohort studies, the adapted Quality scale evaluated the following items:
1) representativeness of exposed cohort (i.e., were individuals with an
emotional disorder diagnosis representative of the average population),
2) selection of non-exposed cohort (i.e., were individuals without an
emotional disorder diagnosis drawn from the same population as
those with such a diagnosis?), 3) ascertainment of emotional disorder
diagnosis, 4) demonstration that NSSI was not present in the entire
sample at the start of study, 5) adjustment for confounding variables,
6) ascertainment of NSSI, and 7) adequacy of follow-up period.

A study received one point for using the most stringent method of
any item on the scale (e.g., employed a validated, clinician-rated mea-
sure to assess the presence of emotional disorders). Summing the
items of the quality scale yielded an overall quality score (maximum
score of 7). Two reviewers independently extracted data from each eli-
gible study. The agreement rate for the quality scale was 84%, and any
disagreements were resolved by discussion.

2.5. Statistical analyses

The outcome of interest was past or present engagement in NSSI.
From each study, we extracted or calculated relative association mea-
sures comparing engagement in NSSI between individuals with and
without an emotional disorder and the 95% confidence interval (CI).
All relevant associations reported in publications were converted to
odds ratios (ORs) using standard procedures for studies in which effect
sizes were reported in another metric or no effect size was reported but
sufficient information was provided to calculate an OR (e.g., percentage
of individuals with and without an emotional disorder who reported
engagement inNSSI).Whenmultiple useable effect sizeswere reported,
but one effect size was adjusted for potential confounding variables
(e.g., BPD diagnosis or symptoms, history of suicide attempts, age, gen-
der), we chose the most adjusted estimate.

For publications that met all inclusion criteria and either reported
findings in the text without corresponding data (e.g., stating that
more self-injuring individuals were diagnosedwith an anxiety disorder
than non-self-injuring individuals) or only the percentage of individuals
with an emotional disorder collapsed across self-injuring and non-self-
injuring individuals, we contacted 9 authors for the additional data.
Necessary data were obtained from 5 authors, 1 author responded indi-
cating that these data were unavailable, and 3 authors did not respond
after two attempts to contact.

All meta-analytic calculations were conducted using the software
Comprehensive Meta-Analysis (CMA, Version 2, Borenstein, Hedges,
Higgins, & Rothstein, 2005) and random-effects models (Field, 2001;
Hedges & Olkin, 1985; Hedges & Vevea, 1998). The assumption of
random-effects models is that reported effect sizes for included studies
represent a random sample of studies distributed about a mean effect
size for the population; thus, this type of model does not assume that
the true effect size in the population is the same across the included
samples. We estimated the overall effect sizes by pooling ORs from
the included studies. In addition to computing an overall effect size for
any emotional disorder, we also conducted subgroup analyses for any
mood disorder (i.e., any unipolar or bipolarmood disorder), any bipolar
disorder, any depressive disorder, any anxiety disorder (i.e., GAD, PD,
SOC, AG, SP, or any grouping of anxiety disorders as defined in the
study), and the following individual disorders: MDD, DYS, GAD, PD,
SOC, OCD, and PTSD. Disorder-specific analyses were not conducted
for DDNOS, bipolar I, bipolar II, bipolar NOS, AG, or SP due to the small
number of effect sizes identified for these disorders.

In order to assess for potential publication bias, we calculated
Rosenthal's (1979) fail-safe N, which provides an estimate of the num-
ber of missing or unpublished studies with null effect sizes that would
be needed to bring statistically significant effects to the point of
nonsignificance (p N .05). For any emotional disorder, any mood disor-
der, and any anxiety disorder groupings, we generated funnel plots,
which present the standard error of included studies on the vertical
axis and corresponding effect size magnitude on the horizontal axis.
An asymmetrical distribution of studies about the combined effect size
estimate suggests publication bias, whereas a symmetrical distribution
indicates that all relevant studies were captured by the meta-analysis.
We also used Duval and Tweedie's trim and fill analysis in order to esti-
mate the number of unpublished studies that would be needed tomake
the funnel plot symmetrical.

The heterogeneity of effect sizes was examined using the I2 statistic
to determinewhether the characteristics of individual studiesmoderat-
ed observed associations between NSSI and emotional disorder diagno-
sis. An I2 statistic N50% suggests high variance in the effect sizes
(Higgins, Thompson, Deeks, & Altman, 2003), thus indicating that mod-
erators should be explored. For any emotional disorder, as well as any
mood disorder and any anxiety disorder subgroups, we examined a
number of demographic characteristics and methodological factors as
potential moderators: (a) sample type (recruited from clinical versus
nonclinical settings), (b) age of sample (adolescent versus adult),
(c) gender (majority female versus majority male), (d) race (majority
Caucasian versusmajority non-Caucasian), (e) study location (USA ver-
sus international), (f) mode of emotional disorder assessment (self-re-
port versus clinician-rated), (g) timeframe of NSSI assessment (past
year versus lifetime), (h) mode of NSSI assessment (self-report versus
clinician-rated interview), (i) study quality, and (j) sample rates of
BPD. We used categorical models to examine moderators (a) through
(h); for continuous variables (i.e., study quality ratings and BPD rates),
we employed unrestrictedmaximum likelihoodmeta-regression. Final-
ly, in addition to examiningBPD as a potentialmoderator among studies
that included a BPD diagnostic assessment, we re-ran overall effect size
analyses without “heavily” BPD samples (i.e., ≥90% diagnosed with
BPD) and without majority BPD samples in order to determine if the
strength of our findings significantly changes when these studies are
excluded.

3. Results

3.1. Description of included studies

The study selection process for this meta-analytic review is present-
ed in Fig. 1. Our initial searches yielded a total of 5659 unique publica-
tions. Based on examining titles and abstracts, 237 articles were
identified as eligible for further review, of which 56 met inclusion
criteria for the meta-analysis. When two publications employed the
same sample, we chose the study that was either a peer reviewed jour-
nal article (versus a dissertation) or reported more useable effect sizes.
The majority of studies meeting our inclusion criteria were peer
reviewed journal articles (k=50), and the remaining studies were dis-
sertations (k = 6). Included studies yielded a total of 59 samples, as
three publications reported data from two distinct samples
(i.e., Esposito-Smythers et al., 2010; Nada-Raja & Skegg, 2011; Victor &
Klonsky, 2013). Among these 59 samples, 43were predominantly or ex-
clusively female, and 11 were predominantly or exclusively male; 5
studies did not report the gender breakdown for participants included
in the present analyses. With regard to age of included participants, 35
samples were exclusively adult, 16 exclusively adolescent, and 1



Fig. 1. Flow diagram of the literature search process.
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exclusively child, whereas 7 samples included some combination of
adult, adolescent, and/or child participants.

The majority of studies were conducted in North America (k= 42).
Studies recruited from international locations included Finland (k=3),
New Zealand (k = 3), Turkey (k = 2), Germany (k = 1), Norway (k =
1), Netherlands (k = 1), Poland (k = 1), Japan (k = 1), Switzerland
(k=1), Belgium (k=1), and Upper Bavaria (k=1); one study recruit-
ed participants from both Switzerland and Germany (In-Albon et al.,
2013). Included studies were also conducted across a range of nonclin-
ical and clinical settings. With regard to nonclinical settings, 13 studies
utilized entirely community-based participants, 4 used incarcerated
(e.g., jail, community corrections) individuals, and 7 were conducted
in school settings (e.g., high school, college, graduate school); one
study used a combination of community-based and undergraduate par-
ticipants (Selby, Franklin, Carson-Wong, & Rizvi, 2013). With regard to
clinical settings, 21 studies were conducted in inpatient settings and
10 in outpatient settings. Two studies used inpatient and outpatient in-
dividuals, and finally, one study used a combination of outpatient, inpa-
tient, and community-based participants (Bolognini, Plancherel, Laget,
Stephan, & Halfon, 2003). The primary (i.e., most common) diagnosis
of included samples spanned a range of emotional and non-emotional
disorders, including MDD or another mood disorder (k = 19), BPD
(k = 10), any substance use disorder (k = 8), any anxiety disorder
(k = 4), bipolar disorder (k = 3), any psychotic disorder (k = 3),
PTSD or adjustment disorder (k = 2), attention-deficit hyperactivity,
disruptive, or conduct disorder (k = 2), any affective disorder (k = 1),
eating disorder (k=1), conduct disorder (k=1), and somatoform dis-
order (k=1). For more descriptive information regarding the included
studies, see Table 1.

3.2. Quality of included studies

The quality of studies was variable and is shown in Table 2; total
quality scores gleaned from the adapted Newcastle–Ottawa Scale
ranged from 3 to 6. The mean quality score across included studies
was 5.0 (SD = 0.9). Ascertainment of emotional disorder diagnoses
was adequate (i.e., used a validated, clinician-rated or self-report
diagnostic measure) in most studies (k = 49), whereas 10 studies
used other methods (e.g., unstructured clinical interview, chart review,
questions based on diagnostic criteria).With regard to ascertainment of
engagement in NSSI, however, only about 19% of studies used a validat-
ed, clinician-rated interview specifically targeting assessment of NSSI,
and approximately 36% of all included studies captured NSSI via only
self-report methods. Studies conducted in clinical settings were more
likely to use some formof clinician interview (validated or unvalidated)
to assess NSSI engagement than those conducted in nonclinical settings,
as 78% of studies in clinical settings assessed NSSI via clinician interview
compared to less than half (46%) of studies in nonclinical settings. There
was also considerable variation in the period of time for whichNSSIwas
assessed (i.e., ranging frompast twoweeks to lifetime) and themajority
of studies (k=34) did not control for potentially confounding variables
(e.g., BPD, prior self-injury, age).
3.3. Overall effect sizes

Pooled ORs and 95% confidence intervals for all analyses are summa-
rized in Table 3. Individuals diagnosed with any of the emotional disor-
ders investigated (i.e., mood disorders, anxiety disorders, PTSD, OCD)
were significantly more likely to report engagement in NSSI than
those without an emotional disorder (OR = 1.75, 95% CI: 1.49, 2.06).
This increase in risk of NSSI was also observed for each subgroup analy-
siswith the exception of bipolar disorder and SOC. For example, individ-
uals with any mood disorder were significantly more likely to have
engaged in NSSI than those without a mood disorder (OR = 2.09, 95%
CI: 1.69, 2.59), and those with any anxiety disorder were more likely
to report NSSI than those without an anxiety disorder (OR = 1.76,
95% CI: 1.45, 2.14). Of note, in order to be consistent with DSM-5 classi-
fication, PTSD or OCD were not included in our any anxiety disorder
grouping.With regard to disorder-specific diagnostic variables, the larg-
est observed association was between NSSI and PD (OR= 2.67, 95% CI:
1.74, 4.09), followed by PTSD (OR= 2.06, 95% CI: 1.39, 3.05). An exam-
ination of the confidence intervals of pooled ORs indicated that ob-
served associations were not significantly different from one another,



Table 1
Description of included studies.

Author, year Pub
type

Na Female
(%)

Age
(years)

Ethnicity/country Emotional
disorder(s)b

Primary diagnosis
(%)c

Source of
population/
sample type

Andover and Gibb,
2010

Peer
Rev JA

117 61.54 M = 39.45
SD = 12.84

74.4% Caucasian Bipolar, MDD,
DDNOS, mood NOS

Bipolar (27.4%) Inpatient

Asarnow et al., 2011 Peer
Rev JA

327 69.72 M = 15.9
SD = 1.6

83.2% Caucasian Anxiety, PTSD, DYS Anxiety disorder
(incl. PTSD; 35.9%)

Outpatient

Bolognini et al.,
2003

Peer
Rev JA

308 60.39 M = 20.6
SD = n/r

Switzerland MDD, DYS, AG, PD,
SOC, PTSD, GAD,
OCD

MDD (49.7%) Outpatient,
inpatient,
community

Chartrand et al.,
2012

Peer
Rev JA

13,070 n/r 18+ n/r AG, PD, PTSD, SOC,
GAD, anxiety, mood

n/r Community

Chen et al., 2009 Peer
Rev JA

135 100 M = 30
SD = 7.6

72% Caucasian, 6.5% black,
.6% Mexican-American/
Mexican/Chicano, 1.8%
Asian, .6% Hispanic/Latino,
.6% native American/
Alaskan

Mood, anxiety BPD (100%) Outpatient

Claes, Muehlenkamp,
et al., 2010

Peer
Rev JA

128 75 M = 35.62
SD = 13.04

Belgium MDD, bipolar,
anxiety, GAD, AG,
OCD, DYS, PTSD,
DDNOS

Adjustment
disorder (37.5%)

Inpatient

Cox et al., 2012 Peer
Rev JA

352 n/r M = 17.9
SD = 6.7

n/r MDD n/r Offspring of
mood disorder
probands

Dulit et al., 1994 Peer
Rev JA

124 79.03 M = 32.8
SD = 9.2

78% Caucasian, 10% black,
9% Hispanic, 3% Asian/
other

Bipolar, MDD, DYS,
PD, AG, SOC, SP, OCD

BPD (100%) Inpatient

Durret, 2006 Diss 4352 100 M = 21.7
SD = 2.75

78.8% Caucasian, 12.8%
African American,
.6% other

MDD, SOC, PD Depressive disorder
(20.6%)

Community

Esposito-Smythers
et al., 2010 (a)

Peer
Rev JA

193 35.23 M = 9.02
SD = 1.47

84% Caucasian Anxiety Bipolar (100%) Community

Esposito-Smythers
et al., 2010 (b)

Peer
Rev JA

239 55.23 M = 14.68
SD = 1.64

79.5% Caucasian Anxiety Bipolar (100%) Community

Evren, Kural, and
Cakmak, 2006

Peer
Rev JA

112 0 M = 33.75
SD = 10.2

Turkey MDD, DYS, PD, AG,
SOC, SP, GAD, PTSD

Substance
dependence (100%)

Inpatient

Evren et al., 2011 Peer
Rev JA

156 0 M = 44.2
SD = 8.2

Turkey PTSD Alcohol dependence
(100%)

Inpatient

Fliege et al., 2009 Peer
Rev JA

194 76.80 M = 40
SD = 14.8

Germany Mood, anxiety, OCD Mood (54%) Inpatient

Garrison et al., 1993 Peer
Rev JA

444 56.08 11–18 76% Caucasian, 23.6% black MDD, OCD, SP n/r Middle and
high school
students

Glenn and Klonsky,
2010

Peer
Rev JA

168 70.83 M = 19.5
SD = n/r

n/r MDD, GAD MDD (11.9%) Undergraduate

Glenn and Klonsky,
2011

Peer
Rev JA

167 71.86 M = 19.5
SD = 2

44.3% Caucasian MDD, GAD Alcohol abuse
(23.9%)

Undergraduate

Glenn and Klonsky,
2013

Peer
Rev JA

198 74.24 M = 15.13
SD = 1.38

64% Caucasian, 14%
Hispanic, 10% African
American, 12% other/
mixed ethnicity

Anxiety, Mood ADHD/disruptive
behavior disorder
(69.6%)

Inpatient

Goldman-Mellor
et al., 2013

Peer
Rev JA

86 n/r 3–38 New Zealand MDD, anxiety MDD (30.2%) and
Substance
dependence (30.2%)

Community

Gollust, Eisenberg,
and Golberstein,
2008

Peer
Rev JA

2843 48.01 18+ 60.6% Caucasian,
non-Hispanic, 6.3% African
American, 3.5% Hispanic,
19.9% Asian, 5.4% multi-
ethnic, 3.6% other

MDD, mood, PD,
GAD, anxiety

MDD (47.1%) Undergraduate
+ graduate

Guerry and
Prinstein, 2010

Peer
Rev JA

130 72.31 M = 13.51
SD = 0.75

75% Caucasian, 4% Latino,
3% African American, 17%
mixed

SOC, PTSD, MDD MDD (33.6%) Inpatient

Gunter, Chibnall,
Antoniak,
Philibert, and
Hollenbeck, 2011

Peer
Rev JA

337 35.01 M = 34
SD = n/r

75% Caucasian, 21% African
American, 4% other

PD Substance use (91%) Community
corrections

Hankin and Abela,
2011

Peer
Rev JA

97 n/r M = 12.63
SD = 1.25

49% Caucasian, 32% African
American, 5% Asian, 12%
Hispanic, 5% other

Mood Depressive disorder
(24%)

Community

Herpertz, Sass, and
Favazza, 1997

Peer
Rev JA

120 77.5 M = 27.9
SD = 7.4

n/r Mood, anxiety BPD (29.2%) Inpatient

Hintikka et al., 2009 Peer 82 100 M = 15.2 Finland MDD, anxiety MDD (35.4%) Community

(continued on next page)
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Table 1 (continued)

Author, year Pub
type

Na Female
(%)

Age
(years)

Ethnicity/country Emotional
disorder(s)b

Primary diagnosis
(%)c

Source of
population/
sample type

Rev JA SD = 1.5
Hoyt, 2003 Diss 1941 62.13 18+ 87.7% Caucasian, .5%

African American, 2.1%
Asian, 4.2% Hispanic, .4%
Native American, 5.2%
other

MDD Eating disorder
(28.8%)

Undergraduate

In-Albon et al., 2013 Peer
Rev JA

70 100 M = 16.1
SD = 1.52

Switzerland/Germany MDD, SOC, PTSD, SP,
DYS, OCD, Ag, PD,
GAD

MDD (64.2%) Inpatient

Jacobson et al., 2008 Peer
Rev JA

227 67.84 M = 15.08
SD = 1.72

4% Caucasian, 69%
Hispanic, 20% African
American, 4% other

MDD, DYS, DDNOS,
PTSD, anxiety

MDD (52%) Outpatient

Jaquier, Hellmuth,
and Sullivan, 2013

Peer
Rev JA

178 100 18+ n/r PTSD PTSD (33.5%) Community

Kohlboeck,
Quadflieg, and
Fichter, 2011

Peer
Rev JA

224 47.77 M = 33.8
SD = 3.4

Upper Bavaria Mood Anxiety disorder
(14.7%)

Community

Lanes, 2009 Peer
Rev JA

264 0 n/r 42.8% Caucasian, 48.9%
African American, 5.3%
Latino/Hispanic, 1.5%
native American, 1.5% other

Mood, anxiety Mood disorder
(19.7%)

Incarcerated

Langbehn and Pfohl,
1993

Peer
Rev JA

120 65 M = 30.2
SD = 12.15

n/r MDD, DYS, bipolar Substance abuse
(27.5%)

Inpatient

Matsumoto,
Azekawa,
Yamaguchi,
Asami, and Iseki,
2004

Peer
Rev JA

65 100 M = 23.6
SD = 5.1

Japan DYS, MDD, DDNOS,
SOC, PD, GAD, OCD,
PTSD, mood, anxiety

Mood disorder
(41.5%)

Outpatient

McReynolds and
Wasserman, 2011

Peer
Rev JA

220 100 M = 16
SD = n/r

n/r MDD, anxiety n/r Incarcerated

Mork et al., 2013 Peer
Rev JA

251 41.83 M = 30.1
SD = 9.8

82% European Origin;
Norway

MDD Schizophrenia
(100%)

Inpatient +
outpatient

Nada-Raja and
Skegg, 2011 (a)

Peer
Rev JA

467 0 M = 26
SD = n/r

N90% New Zealand
European; New Zealand

Anxiety, mood Substance
Dependence (22.9%)

Community

Nada-Raja and
Skegg, 2011 (b)

Peer
Rev JA

449 100 M = 26
SD = n/r

N90% New Zealand
European; New Zealand

Anxiety, mood Anxiety Disorder
(27.6%)

Community

Nijman et al., 1999 Peer
Rev JA

54 48.15 M = 37.5
SD = 12.4

Netherlands Mood, bipolar Psychotic disorder
(41%)

Inpatient

Pontrelli, 1996 Diss 51 100 M = 30.9
SD = 8.2

86.2% Caucasian, 23.5%
African American, 19.6%
Asian, 23.5% Hispanic

MDD, bipolar BPD (100%) Outpatient

Power, 2012 Diss 150 100 M = 35.7
SD = 10.7

54% Caucasian, 37.3%
aboriginal, 8.7%
other/Canada

MDD, PD, PTSD,
GAD, OCD

Substance use
disorder (71.3%)

Incarcerated

Riala, Juutinen,
Hakko, and
Rasanen, 2011

Peer
Rev JA

344 n/r 12–17 Finland Mood, anxiety Conduct disorder
(50%)

Inpatient

Russ, Campbell,
Kakuma, Harrison,
and Zanine, 1999

Peer
Rev JA

56 100 M = 29.9
SD = 8

75% Caucasian Anxiety, OCD Affective (73.6%) Inpatient

Selby et al., 2012 Peer
Rev JA

547 52.10 M = 27.5
SD = 9.5

75.5% Caucasian, 9.1%
Hispanic, 6.9% African
American, 1.6% Native
American

Mood, DYS, anxiety,
bipolar

Depressive disorder
(26.7%)

Outpatient

Selby et al., 2013 Peer
Rev JA

47 65.96 M = 24.51
SD = 8.87

19% African American, 6%
Asian, 2% native American,
9% Hispanic

PTSD, MDD MDD (29.8%) Undergraduate
+ community

Serras, Saules,
Cranford, and
Eisenberg, 2010

Peer
Rev JA

5689 61.84 18+ 69.4% Caucasian, 10.4%
Asian, 4.7% African
American, 5.4% Hispanic,
9.6% multiracial

MDD n/r Undergraduate
+ graduate

Stanley, Gameroff,
Michalsen, and
Mann, 2001

Peer
Rev JA

53 79.25 M = 29.9
SD = 10

89% Caucasian MDD BPD (94%) Inpatient

Stanley et al., 2010 Peer
Rev JA

29 68.97 M = 35.5
SD = 9.1

79% Caucasian MDD BPD (89.7%) Inpatient

Stewart, Baiden, and
Theall-Honey,
2014

Peer
Rev JA

2013 44.51 M = 17.73
SD = 1.05

5.9% Aboriginal; Canada Mood, anxiety Mood (50.1%) Inpatient +
outpatient

Tuisku et al., 2006 Peer
Rev JA

141 80.90 13–19 Finland Anxiety MDD (100%) Outpatient

Uth, 2013 Diss 189 71.43 12–18 84.1% Caucasian PTSD BPD (36%) Inpatient
Velez, 2008 Diss 176 62.50 M = 32.3

SD = 9.7
85.2% Caucasian MDD, DYS, bipolar,

anxiety
BPD (100%) Outpatient
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Table 1 (continued)

Author, year Pub
type

Na Female
(%)

Age
(years)

Ethnicity/country Emotional
disorder(s)b

Primary diagnosis
(%)c

Source of
population/
sample type

Victor and Klonsky,
2013 (a)

Peer
Rev JA

84 71.43 M = 23.3
SD = 5.1

28.6% Caucasian, 54.8% East
Asian, 6% South Asian, 6%
Other/multi-racial, 2.4%
Hispanic, 1.2% Middle
Eastern, 1.2% African/
Canada

Mood, anxiety Anxiety disorder
(27.3%)

Undergraduate

Victor and Klonsky,
2013 (b)

Peer
Rev JA

92 64.13 M = 30.3
SD = 11.05

66.3% Caucasian, 12%
biracial/other, 7.6% African
American, 5.4% east Asian,
4.3% Hispanic, 3.3% south
Asian, 1.1% middle eastern

MDD, mood, PD,
anxiety

Somatoform
disorder (17.3%)

Community

Warzocha,
Pawelczyk, and
Gmitrowicz, 2010

Peer
Rev JA

187 68.98 M = 16.59
SD = n/r

Poland Mood Psychotic disorders
(36.9%)

Inpatient

Weismoore and
Esposito-
Smythers, 2010

Peer
Rev JA

185 71.35 M = 15.07
SD = 1.32

84% Caucasian, 9.2%
Hispanic, 2.7% African
American, 2.2% Asian, 3.2%
Native American, 7.6%
other

MDD, GAD, DYS,
DDNOS, bipolar, PD,
SOC, PTSD, anxiety

MDD (64.9%) Inpatient

Whipple and
Fowler, 2011

Peer
Rev JA

133 100 M = 30.2
SD = 9.6

96% Caucasian, 2.3% Asian,
1.5% African American

MDD, PTSD BPD (100%) Inpatient

Wilkinson et al.,
2011

Peer
Rev JA

163 70.55 M = 14.3
SD = 1.2

n/r Anxiety MDD (100%) Outpatient

Wolff et al., 2014 Peer
Rev JA

186 72.04 M = 15.03
SD = 1.31

84.4% Caucasian, 2.7%
African American, 2.2%
Asian, 3.2% Native
American, 5% other

MDD, DYS, bipolar,
GAD, SOC, PTSD

MDD (65.1%) Inpatient

Zanarini, Laudate,
Frankenburg,
Reich, and
Fitzmaurice, 2011

Peer
Rev JA

290 80.34 M = 26.9
SD = 5.8

87.2% Caucasian MDD BPD (100%) Outpatient

AG=agoraphobia; Anxiety=any grouping of anxiety disorders as defined in study; BPD=borderline personality disorder; DDNOS=depressive disorder not otherwise specified; Diss=
dissertation; DYS=dysthymic disorder; GAD=generalized anxiety disorder;MDD=major depressive disorder;Mood=any grouping ofmood disorders as defined in study; NOS=not
otherwise specified; n/r= not reported; OCD=obsessive–compulsive disorder; PD=panic disorder; Peer Rev JA=peer reviewed journal article; PTSD=post-traumatic stress disorder;
SOC = social anxiety disorder; SP = specific phobia.

a N listed reflects the number of individuals (self-injuring and non-self-injuring) used for the present analyses (i.e., may not reflect the total N used in study).
b Emotional disorder(s) examined in study.
c Primary diagnosis refers to the most common diagnosis in the sample used for the present analyses.
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suggesting that the risk of engaging in NSSI did not differ across distinct
emotional disorders.

With regard to publication bias, the fail-safe N values for most diag-
nostic variables were above the threshold for missing studies (see
Table 3 for details), suggesting robust results that are unlikely to be
due to unpublished data. For bipolar disorder, DYS, SOC, and OCD, how-
ever, the fail-safe N values indicate that publication bias may have been
present for these disorder-specific analyses. We also generated funnel
plots for broad emotional disorder groupings. The funnel plot of effect
sizes for any emotional disorder and NSSI engagement appeared sym-
metrical (see Fig. 2), and Duval and Tweedie's trim and fill analysis
showed that only one study below the mean effect size was missing.
Similarly, funnel plots for any mood disorder and any anxiety disorder
groupings also appeared symmetrical; Duval and Tweedie's trim and
fill test provided no evidence of missing studies below the mean for ei-
ther analysis. These results further suggest that publication bias did not
significantly impact our overall meta-analytic findings.

3.4. Moderator analyses

Heterogeneity analyses indicated significant variance in almost all of
the pooled outcomes (I2 N 50%), which suggests that potential modera-
tors of observed associations between emotional disorders and NSSI
should be examined. Moderator analyses were conducted for any emo-
tional disorder, anymood disorder, and any anxiety disorder subgroups.
With regard to sample type, a dichotomous variable was created to re-
flect clinical versus nonclinical status; samples recruited from
outpatient and inpatient settings were designated clinical (k = 33),
whereas samples recruited from the community, school settings, and
correctional facilities were designated nonclinical (k = 25). The one
study utilizing a combination of clinical and nonclinical participants
(Bolognini et al., 2003) could not be discretely classified, so was re-
moved from this analysis. Results showed that sample type (clinical ver-
sus nonclinical) moderated the association between any emotional
disorder, as well as bothmood and anxiety disorder subgroups, and en-
gagement in NSSI. The association between any emotional disorder di-
agnosis and NSSI was significantly larger in nonclinical samples
(OR = 2.61, 95% CI: 2.01, 3.38) than clinical samples (OR = 1.21, 95%
CI: 0.95, 1.55); this finding was also observed for any mood disorder
and NSSI (nonclinical: OR = 3.26, 95% CI: 2.31, 4.59; clinical: OR =
1.38, 95% CI: 1.01, 1.90), as well as any anxiety disorder and NSSI (non-
clinical OR = 2.45, 95% CI: 1.96, 3.08; clinical OR = 1.25, 95% CI: 1.00,
1.55).

We also found that study location moderated the observed effect
sizes between any emotional disorder andNSSI, with studies conducted
in the USA reporting significantly stronger associations (OR=2.03, 95%
CI: 1.65, 2.49) than those conducted internationally (OR= 1.28, 95% CI:
0.94, 1.74); in fact, the association between any emotional disorder and
NSSI did not reach the level of statistical significance among interna-
tional studies (p= .12). This moderation effect was not observed, how-
ever, for mood or anxiety disorder subgroups. Mode of emotional
disorder assessment also moderated the association between any anxi-
ety disorder and NSSI engagement, with studies using self-report
methods to assess anxiety diagnoses reporting significantly higher



Table 2
Quality of included studies.

Author, year Study designa Ascertainment of NSSI Period of time NSSIb Ascertainment of
emotional disorder

Period of
time
disorder

Adjustmentc Total
quality
scored

Andover and Gibb,
2010

Cross-sectional Suicidal Behaviors
Questionnaire

Lifetime Chart review Current Yes (BPD symptoms) 4

Asarnow et al., 2011 Cross-sectional KSADS Lifetime KSADS Lifetime No 6
Bolognini et al., 2003 Cross-sectional MINI Lifetime MINI Current No 6
Chartrand et al., 2012 Cross-sectional Unvalidated questions Lifetime WMH-CIDI Lifetime Yes (mood/anxiety disorder symptoms) 6
Chen et al., 2009 Cross-sectional SASII Past year (2+ acts) SCID Current Yes (BPD diagnosis, age, type of Axis I

disorder, current eating disorder)
6

Claes, Muehlenkamp,
et al., 2010

Cross-sectional Self-Injury
Questionnaire
(SIQ-TR)

Lifetime Chart review Lifetime Yes (bipolar diagnosis) 5

Cox et al., 2012 Longitudinal Self-injury behavior
scale

Lifetime SCID/KSADS Current No 3

Dulit et al., 1994 Cross-sectional Unvalidated questions Lifetime SCID Current Yes (age and sex) 6
Durret, 2006 Longitudinal Suicidal thoughts &

behaviors interview
5 year follow-up Semi-structured

interview for
assessment of
genetics of
alcoholism

Lifetime No 6

Esposito-Smythers
et al., 2010 (a)

Cross-sectional KSADS Lifetime KSADS n/r No 5

Esposito-Smythers
et al., 2010 (b)

Cross-sectional KSADS Lifetime KSADS n/r No 5

Evren et al., 2006 Cross-sectional Unvalidated questions Lifetime SCID Current No 6
Evren et al., 2011 Cross-sectional Self-mutilative

Behaviors
Questionnaire

Lifetime CAPS Lifetime No 6

Fliege et al., 2009 Cross-sectional Rating scale for the
assessment of
self-destructive
behavior

Lifetime CIDI Current No 5

Garrison et al., 1993 Cross-sectional KSADS Past year KSADS Past year Yes (gender and race) 6
Glenn and Klonsky,
2010

Cross-sectional ISAS + brief
structured interview

Lifetime PHQ Current No 5

Glenn and Klonsky,
2011

Cross-sectional ISAS + brief
structured interview

Lifetime PHQ Current No 5

Glenn and Klonsky,
2013

Cross-sectional ISAS Met DSM-5 criteria for
NSSI disorder (5+ days
in past year)

MINI-KID Current Yes (BPD diagnosis) 4

Gollust et al., 2008 Cross-sectional One question
developed for study

Past 4 weeks PHQ Current Yes (age, sex, race and ethnicity,
international student status, sexual
orientation, year in school, graduate
student status, family's past financial
status, relationship status, positive
screens for depression and anxiety,
positive screens for eating disorders)

4

Goldman-Mellor
et al., 2013

Longitudinal Diagnostic Interview
Schedule

Lifetime Diagnostic
Interview
Schedule

Ages 26–38 Yes (history of suicide attempts,
anxiety disorder, conduct disorder,
sex)

6

Guerry and Prinstein,
2010

Cross-sectional Suicide Ideation
Questionnaire

Past year DISC-adolescent Current No 4

Gunter et al., 2011 Cross-sectional Hare Psychopathology
Checklist

Lifetime SSAGA-II Current No 5

Hankin and Abela,
2011

Longitudinal FASM 2.5 year follow-up KSADS Past
2.5 years

No 5

Herpertz et al., 1997 Cross-sectional SCID At least 3 lifetime acts SCID Current No 5
Hintikka et al., 2009 Cross-sectional Unvalidated questions Lifetime SCID Current Yes (age and gender) 6
Hoyt, 2003 Cross-sectional Impulsive behavior

scale
Lifetime 10 questions

based on DSM-IV
criteria

Current No 5

In-Albon et al., 2013 Cross-sectional DSM-5 criteria for
NSSI disorder

Past year Kinder-DIPS Lifetime No 5

Jacobson et al., 2008 Cross-sectional Lifetime Parasuicide
Count (LPC)

Lifetime KSADS Current No 6

Jaquier et al., 2013 Cross-sectional DSHI In current relationship PDS Current Yes (SES) 4
Kohlboeck et al., 2011 Longitudinal Structured

Mannheimer
Interview

n/r CIDI Past year Yes (age and gender) 6

Lanes, 2009 Cross-sectional Chart review 2+ acts within 12 month
period during prison term

Chart review Lifetime No 3

Langbehn and Pfohl,
1993

Cross-sectional Chart review Lifetime Chart review Lifetime No 4

Matsumoto et al., Cross-sectional Unstructured clinical More than 10 lifetime Unstructured Current Yes (age) 4
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Table 2 (continued)

Author, year Study designa Ascertainment of NSSI Period of time NSSIb Ascertainment of
emotional disorder

Period of
time
disorder

Adjustmentc Total
quality
scored

2004 interview acts interview
McReynolds and
Wasserman, 2011

Cross-sectional VISA Lifetime V-DISC Current No 4

Mork et al., 2013 Cross-sectional Unvalidated clinical
interview

Lifetime SCID Lifetime No 6

Nada-Raja and Skegg,
2011 (a)

Longitudinal Unvalidated questions Past year Modified version
of DIS

Past year
(at age 21)

No 4

Nada-Raja and Skegg,
2011 (b)

Longitudinal Unvalidated questions Past year Modified version
of DIS

Past year
(at age 21)

No 4

Nijman et al., 1999 Cross-sectional Unvalidated clinical
interview

Lifetime Unstructured
interview

n/r No 4

Pontrelli, 1996 Cross-sectional Self-injury behaviors
interview

Past 3 months SCID Current Yes (BPD diagnosis) 6

Power, 2012 Cross-sectional Offendor SIB
inventory + semi-
structured interview

Lifetime SCID Current No 6

Riala et al., 2011 Cross-sectional KSADS Past year (4+ times) KSADS Current No 5
Russ et al., 1999 Cross-sectional Clinical interview Past 6 months (5+

episodes ever; most
recent past six months)

SCID Current Yes (age) 5

Selby et al., 2012 Cross-sectional Chart review Met DSM-5 criteria for
NSSI disorder (5+ acts
in past year)

MINI Lifetime No 4

Selby et al., 2013 Longitudinal Unvalidated questions
on PDA

2 weeks of monitoring MINI Current No 3

Serras et al., 2010 Cross-sectional Unvalidated question Past year PHQ-9 Current No 3
Stanley et al., 2001 Cross-sectional Schedule for

Interviewing
Borderlines

Lifetime SCID Current Yes (history of suicide attempts) 6

Stanley et al., 2010 Cross-sectional Schedule for
Interviewing
Borderlines

Lifetime 2+ acts Clinical interview Current Yes (history of suicide attempts) 6

Stewart et al., 2014 Cross-sectional RAI-MH Past year RAI-MH Current Yes (age, gender, sexual abuse, Rx
misuse, alcohol, adjustment disorders,
personality disorders, depressive
symptom severity, # psychiatric
admissions)e

6

Tuisku et al., 2006 Cross-sectional KSADS Lifetime KSADS Current Yes (depressive symptoms) 5
Uth, 2013 Cross-sectional KSADS Lifetime KSADS Current No 6
Velez, 2008 Cross-sectional Self-Injury Inventory Past 3 months SCID Lifetime Yes (BPD diagnosis) 5
Victor and Klonsky,
2013 (a)

Cross-sectional ISAS Past six months SCID Current Yes (history of suicide attempts) 5

Victor and Klonsky,
2013 (b)

Cross-sectional ISAS Past six months PHQ Current Yes (history of suicide attempts) 4

Warzocha et al., 2010 Cross-sectional Deliberate self-harm
evaluation
questionnaire

Lifetime Diagnosed with
ICD-10 criteria

Current No 5

Weismoore and
Esposito-
Smythers, 2010

Cross-sectional KSADS Past year KSADS Current No 6

Whipple and Fowler,
2011

Cross-sectional Review of nursing
records + lethality of
suicide attempt rating
scale

2 acts within 6 weeks
following test
administration

DSM-IV criteria Current Yes (BPD
diagnosis)

4

Wilkinson et al., 2011 Longitudinal KSADS 28 week follow-up KSADS Current Yes (MDD) 5
Wolff et al., 2014 Cross-sectional KSADS Past year KSADS n/r No 5
Zanarini et al., 2011 Longitudinal DIPD-R 10 year follow-up SCID Lifetime Yes (BPD diagnosis) 5

BPD = Borderline Personality Disorder; CAPS = Clinician-administered PTSD scale; CIDI = Composite Internet Diagnostic Interview; DIPD-R = Diagnostic Interview for DSM-III-R Per-
sonality Disorders; DIS = Diagnostic Interview Schedule; DSHI = Deliberate Self-Harm Inventory; FASM = Functional Assessment of Self-Mutilation; ISAS = Inventory of Statements
about Self-Injury; KSADS = Kiddie-Schedule for Affective Disorders and Schizophrenia; MDD = Major Depressive Disorder; MINI = Mini International Neuropsyhiatric Interview;
SASII = Suicide Attempt Self-Injury Interview; SCID= Structured Clinical Interview for DSM Disorders; SIDP= Structured Interview for DSM-IV Personality-Borderline Personality Dis-
order Module; SSAGA-II = Semi-Structured Interview for the Assessment of the Genetics of Alcoholism (Revised); V-DISC= Voiced Diagnostic Interview Schedule for Children; VISA =
Voiced Index of Self-Injurious Actions; WMH-CIDI = World Mental Health Composite International Diagnostic Interview.

a Study design refers to the study design fromwhich data was extracted, not the overall design of the study (i.e., if only the cross-sectional data from a longitudinal studywas used, the
study is listed as “cross-sectional”).

b Period of time NSSI refers to the period of time for which the researchers assessed NSSI history.
c Adjustment refers to statistically controlling for potential confounding variables with engagement in NSSI.
d Quality scores were obtained by summing scores on an adapted Newcastle–Ottowa Quality Assessment Scale.
e Adjustments were made only for the mood disorder effect size (not anxiety).

81K.H. Bentley et al. / Clinical Psychology Review 37 (2015) 72–88



Table 3
Pooled odds ratios and Rosenthal's fail-safe N for diagnostic variables.

# of included effect sizesa Pooled OR 95% CI p value I2 (50%) Tolerance for # of missing studiesb # of missing studies for p N .05

Any emotional disorder 59 1.75 1.49–2.06 b .001 80.9 305 3533
Any mood disorder 50 2.09 1.69–2.59 b .001 90.2 260 4615
Any depressive disorder 35 1.86 1.47–2.36 b .001 90.1 185 2542
MDD 33 1.90 1.48–2.45 b .001 91.4 175 2568
DYS 13 1.60 1.15–2.22 .006 54.7 75 42
Any bipolar disorder 10 1.05 0.62–1.77 .849 54.6 60 0
Any anxiety disorder 40 1.76 1.45–2.14 b .001 66.61 210 849
GAD 12 1.94 1.40–2.69 b .001 55.2 70 82
PD 12 2.67 1.74–4.09 b .001 70.1 65 187
SOC 10 1.44 0.95–2.20 .086 78.3 60 42
OCDc 9 1.94 1.05–3.60 .036 38.9 55 7
PTSDc 17 2.06 1.39–3.05 b .001 71.4 95 178

Any anxiety disorder=GAD, PD, SOC, agoraphobia, specific phobia, or any grouping of anxiety disorders as defined in the study; any bipolar disorder=bipolar I, bipolar II, bipolar disorder
NOS, or any grouping of bipolar disorders as defined in the study; any depressive disorder=MDD, DYS, DDNOS, or any grouping of depressive disorders as defined in the study; anymood
disorder=MDD,DYS, DDNOS, bipolar I, bipolar II, bipolar disorder NOS, or any groupingofmood disorders as defined in the study;DYS=dysthymic disorder; GAD=generalized anxiety
disorder; MDD = major depressive disorder; OCD = obsessive-compulsive disorder; PD = panic disorder; PTSD= post-traumatic stress disorder; SOC = social anxiety disorder.

a For studies with multiple outcomes under a diagnostic subgroup, the mean of selected outcomes was used as the effect size.
b Rosenthal (1979) suggests setting a tolerance level for missing studies needed to nullify observed results at 5k + 10 (k = number of included studies).
c Reported effect sizes for OCD and PTSD were not included in the “any anxiety disorder” subgroup to be consistent with DSM-5.
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effect sizes (OR = 2.81, 95% CI: 1.73, 4.57) than those using some form
of clinician interview (OR = 1.62, 95% CI: 1.33, 1.99); of note, only 5
studies included in this analysis utilized self-report methods, compared
to 35 that employed clinician-ratedmeasures. This effectwas not signif-
icant for any emotional disorder or the any mood disorder subgroup.

With regard to timeframe of NSSI assessment, we created a dichoto-
mous variable to classify studies in which NSSI was assessed within the
past year (k = 23) and those that only captured lifetime (or otherwise
before past year) prevalence (k = 35). Although the combined effect
size for any emotional disorder and NSSI engagement was larger for
studies that assessed past year NSSI (OR= 2.10, 95% CI: 1.60, 2.76) ver-
sus lifetimeNSSI (OR= 1.55, 95% CI: 1.24, 1.93), this difference was not
statistically significant (p = .09). Similarly, NSSI assessment timeframe
did not significantlymoderate associations formood or anxiety disorder
subgroups. There was no evidence that age, gender, race, or mode of
NSSI assessment moderated associations between emotional disorders
and NSSI. Of note, however, information about gender and race was
not available for all studies, and only 11 studies and 6 studies included
samples that were majority male and majority non-Caucasian (respec-
tively). Findings from bothmeta-regression and categorical moderation
analyses also did not suggest that effect sizes varied as a function of
study quality (p = .21).
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Fig. 2. Funnel plot of studies included in overall association of emotional disorders and
NSSI.
Finally, we conducted several analyses to examine the potential in-
fluence of variable BPD rates on our combined effect sizes. First, we test-
ed whether rates of BPD moderated the association between emotional
disorders and NSSI engagement among the subset of articles reporting
BPD diagnostic information (k = 22). Results from categorical models
(in which studies were classified as ≤25% BPD, 25–50% BPD, 50–75%
BPD, and ≥75% BPD) and meta-regression analyses for any emotional
disorder, any mood disorder, and any anxiety disorder indicated that
sample BPD rates did not impact observed associations. Although ORs
for any emotional disorder and NSSI engagement decreased slightly as
BPD rates increased, this trend did not reach the level of statistical sig-
nificance (p = .52). Second, we removed studies with heavily (≥90%)
BPD samples (k=7) and re-ran overall effect size analyses for any emo-
tional disorder, any mood, and any anxiety groups. The resultant ORs
did not significantly differ from our original effect sizes, evidencing
fully overlapping confidence intervals. For example, after removing
heavily BPD samples, the OR for any emotional disorder and NSSI en-
gagementwas 1.81 (95%CI: 1.51, 2.15), just slightly higher than the cor-
responding OR for all included studies (see Table 3). We also computed
overall effect sizes after removing studies with majority BPD samples
(k=9) and similarly, results did not significantly change; for any emo-
tional disorder and NSSI, the resultant OR was 1.82 (95% CI: 1.53, 2.17).

4. Discussion

The presentmeta-analysis was designed to examine the relationship
between NSSI and a range of emotional disorders (i.e., psychopathology
characterized by frequent and intense negative emotions, as well as
strong aversive reactions and efforts to escape or avoid such emotions;
Barlow, 1991; Sauer-Zavala & Barlow, 2014). Our findings are generally
consistent with the increasing literature on the transdiagnostic nature
of NSSI, particularly among disorders containing strong emotional com-
ponents and conceptual overlap with NSSI. Specifically, results showed
that individualswith an emotional disorder (other than bipolar disorder
and SOC) aremore likely to report engagement in NSSI than thosewith-
out such a diagnosis. Themagnitude of associations did not significantly
differ across emotional disorder subgroups or individual disorders.
These results provide quantitative support for the transdiagnostic rele-
vance of NSSI across the emotional disorders examined.

Although PD and PTSD evidenced the strongest associations with
NSSI, the corresponding effect sizes were not significantly different
from other disorders in this meta-analysis. Accordingly, future research
may seek to determinewhether these conditions aremore closely relat-
ed to NSSI than other emotional disorders. Compared to the less
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circumscribed symptoms associated with other emotional disorders
such as GAD (e.g., pervasive worry about multiple domains) or dysthy-
mia (e.g., persistent, stable depressed mood), it is possible that the re-
current, acute panic attacks characterizing PD are more conceptually
similar to the episodic nature of NSSI, which often occurs when individ-
uals are experiencing intense negative thoughts and emotions in re-
sponse to stressful events (e.g., Nock, Prinstein, & Sterba, 2009). It has
also has been suggested that NSSI can play an important role in coping
with trauma-related symptoms (e.g., Connors, 1996; Smith, Kouros, &
Meuret, 2013), as individuals with PTSD may use NSSI as a means of
escape or distraction from intrusive memories, or for feeling generation
during episodes of numbing or dissociation (e.g., Smith et al.,
2013). However, whether NSSI engagement and efforts to avoid or
dampen the experience of panic- and/or trauma-related symptoms spe-
cifically share more functional overlap than coping strategies used to
manage symptoms associated with other emotional disorders remains
unknown.

Of note, the associations betweenNSSI and bothbipolar disorder and
SOC did not reach the level of statistical significance. However, the con-
fidence intervals for these disorders overlapped with those for all other
emotional disorders examined, suggesting that findings may have been
obscured by the relatively small number of included studies (k = 10)
that reported rates of these particular emotional disorders among self-
injuring and non-self-injuring individuals. In fact, other than OCD, bipo-
lar and SOC represented the disorders with the fewest effect sizes avail-
able for inclusion in our meta-analytic analyses. Clarifying the nature of
the relationship between these two emotional disorders and NSSI rep-
resents an important avenue for future studies examining thediagnostic
context of NSSI.

It is important to acknowledge that although the majority of emo-
tional disorders evidenced statistically significant associations with
NSSI, this does not necessarily imply clinical utility. For example, the
highest OR produced in our meta-analysis was 2.09 for anymood disor-
der, indicating that individuals with a mood disorder have over twice
the odds of engaging in NSSI compared to those without this diagnosis;
however, onemust take into account the relatively low base rate of NSSI
when interpreting these findings. Recent epidemiological data suggest
that the odds of any American adult engaging in NSSI in a given year
are .009, based on an observed 12-month prevalence rate of 0.9%
(Klonsky, 2011). Even when these odds are multiplied by 2.09 for indi-
viduals with amood disorder (as ourmeta-analysis would suggest), the
resultant odds would indicate that an individual with a mood disorder
still has only a 1.9% chance of engaging in NSSI over a year-long
period. As such, the practical implications for researchers and clinicians
seeking to identify individuals at risk of NSSI based on thepresence of an
emotional disorder are limited. Despite this, the effect sizes generated in
this meta-analysis are largely comparable to those reported for other
widely studied correlates and risk factors of NSSI, including sex, age,
emotion dysregulation, and impulsivity (Andrews, Martin, Hasking, &
Page, 2013; Franklin, Puzia, Lee, & Prinstein, 2014; Glenn & Klonsky,
2011; Janis & Nock, 2009; Tatnell, Kelada, Hasking, & Martin, 2013;
Whitlock et al., 2011; Wilcox et al., 2012). Although stronger and
more consistent results have been observed for prior NSSI (Chapman,
Derbidge, Cooney, Hong, & Linehan, 2009; Franklin et al., 2014; Tuisku
et al., 2014), there is an urgent need for continued research aimed to de-
termine the most clinically useful factors to identify individuals at-risk
of NSSI.

As we have described, relationships between engagement in NSSI
and emotional disorders were stronger in nonclinical compared to clin-
ical samples. These resultsmay bepartially due to the fact that a number
of studies classified as clinical only utilized patients with some form of
prior self-injury, with or without suicidal intent. Thus, in these investi-
gations, patients with a history of NSSI were compared to those with a
history of suicidal self-injurious behavior in terms of emotional disorder
diagnostic status. Given that emotional disorders, and particularlymood
disorders, are strongly associated with suicidal behavior (e.g., Kanwar
et al., 2013; Kessler, Berglund, Borges, Nock, & Wang, 2005; Nock
et al., 2013), comparisons from these particular studiesmay have biased
our results by reducing the relative strength of associations between the
presence of emotional disorders and specifically nonsuicidal self-
injurious behavior, when compared to only self-injury with suicidal in-
tent. In summary, patients who we designated as “non-self-injuring”
(i.e., no NSSI) in these studies were likely to still evidence relatively
high rates of emotional disorder diagnoses, given their previous engage-
ment in suicidal behaviors.

Another potential explanation for these findings is the fact that stud-
ies from school or community settingsweremore likely to use only self-
report methods to assess NSSI engagement relative to those conducted
in clinical settings (see Tables 1 and 2). Thus, it is possible that the num-
ber of individuals categorized as engaging in NSSI in nonclinical studies
was artificially inflated due to NSSI checklists including behaviors such
as hair pulling, skin picking, or nail biting (Swannell et al., 2014),where-
as in clinical settings, distinguishing carefully between NSSI and more
habitual, common behaviors was possible due to clinician interview.
Moderator analyses showing that type of diagnostic assessment did
not significantly influence the overall effect size for any emotional disor-
der and NSSI engagement, however, do not necessarily support this hy-
pothesis. Finally, these findings may reflect low base rates of emotional
disorders in nonclinical relative to clinical samples. Specifically, amajor-
ity (53%) of included studies from clinical settings reported that over
half of the samplewas diagnosedwith an emotional disorder, compared
to only 15% of studies fromnonclinical settings. It is possible that in clin-
ical settings, where mood and anxiety disorders are relatively common
(e.g., Brown, Campbell, Lehman, Grisham, & Mancill, 2001; Kunik et al.,
2005; Sundström, Bixo, Björn, & Åström, 2001), a more substantial pro-
portion of individuals may seek help for anxiety and mood symptoms
but have no NSSI history. In comparison, in school or community set-
tings, where emotional disorders may be less prevalent (e.g., Alonso
et al., 2004), a smaller proportion of individuals may meet anxiety or
mood disorder diagnostic criteria but deny prior NSSI.

Interestingly, stronger associations were observed between any
emotional disorder and NSSI in the United States as compared to other
countries; however, these differenceswere no longer statistically signif-
icant when diagnostic variables were split into anxiety or mood disor-
der subgroups. As we have noted, in order to remain consistent with
the diagnostic categories delineated in DSM-5, we did not include
PTSD in our anxiety disorder subgroup analysis. Thus, it is possible
that higher prevalence rates of PTSD in the United States (APA, 2013),
combined with the relatively strong association between PTSD and
NSSI observed in this investigation, are driving these findings. As previ-
ously noted, studies using self-report diagnostic measures reported
stronger associations between any anxiety disorder and NSSI engage-
ment than those using clinician-rated interviews; however, this
moderation effect was not observed for any emotional disorder or any
mood disorder. The very small number of studies included in the
anxiety-specific analysis that employed self-report diagnostic measures
(k=5) and relatively large confidence interval around the correspond-
ing overall effect size must also be taken into account when drawing
conclusions from these results. Regardless, in light of the limitations as-
sociated with using self-report methods to establish anxiety diagnoses
(e.g., Brown, Moras, Zinbarg, & Barlow, 1993), future research in this
area should utilize clinician-rated assessment whenever possible to
maximize accuracy of diagnostic impressions.

4.1. Implications for classification and treatment

Our results are consistent with increasing evidence that NSSI occurs
across varied diagnostic contexts, rather thanoccurring specificallywith
one disorder or disorder subgroup (e.g., Glenn & Klonsky, 2013;
In-Albon et al., 2013; Selby et al., 2012). Accordingly, the present find-
ings provide indirect support for proposals to reclassify of NSSI as a dis-
tinct entity rather than as a symptom exclusive to BPD (APA, 2013;
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Shaffer & Jacobson, 2009). Although our meta-analysis does not help
identify a particular disorder category in which NSSI disorder should
be placed, results may align with emerging proposals for classification
systems that emphasize common dimensions relevant across a range
of disorders, rather than disorder-specific criteria sets (e.g., Brown &
Barlow, 2009; Maser et al., 2009; Rosellini, Boettcher, Brown, &
Barlow, 2015). According to such approaches, NSSI engagement could
be captured by elevated levels of dimensional indicators with functional
relevance to the behavior (e.g., avoidance, depressedmood). Conceptu-
alizing NSSI according to these cross-cutting phenotypes may not only
better reflect its complex and transdiagnostic nature, but also preclude
the need to confine NSSI to a narrow disorder category. As the field
moves toward dimensional and functional approaches to classification
(Insel et al., 2010; National Institute of Mental Health, 2011), continued
research on how to best capture NSSI within emerging systems remains
a priority.

Our findingsmay also informNSSI treatment development research.
The importance of conducting a functional analysis during treatment for
many forms of psychopathology, including anxiety and depression, is
well-established (e.g., Barlow, 2002; Dimidjian et al., 2006); in recent
years, researchers and clinicians alike have acknowledged the value
of functional approaches when addressing NSSI (e.g., Klonsky &
Muehlenkamp, 2007; Nock, 2009, 2010). As we have discussed, the
same fundamental processes that drive the development and mainte-
nance of emotional disorders (i.e., maladaptive reactions to negative
emotions that provide relief in the short-term but paradoxically in-
crease their frequency and intensity in the long-term; Barlow, Sauer-
Zavala, et al., 2014) also tend to reinforce engagement in NSSI
(e.g., Bentley et al., 2014; Nock & Prinstein, 2004). Although the present
study did not test functionality, pre-existing knowledge of these func-
tional similarities coupled with current findings that NSSI and emotion-
al disorders are significantly relatedmaywarrant testing of functionally
driven therapeutic strategies for emotional disorders on NSSI. Indeed,
interventions developed specifically for self-injury such as emotion reg-
ulation group therapy (Gratz & Gunderson, 2006) and Dialectical Be-
havior Therapy (Linehan, 1993) incorporate many of the same core
principles (e.g., emotional acceptance, approach versus avoidance)
and strategies (e.g., cognitive flexibility, mindfulness, exposure) as
transdiagnostic cognitive-behavioral treatment for emotional disorders
(Barlow et al., 2011). Isolating the components that effectively and effi-
ciently target NSSI as it occurs transdiagnostically is an important direc-
tion for future research; to this end, research using single-case design
methodology to test the effects of two emotion-focused, transdiagnostic
treatment components (Barlow et al., 2011) on NSSI is ongoing.

4.2. Limitations and future directions

The present study had a number of methodological limitations that
must be acknowledged. First, only a minority of the included studies
(39%) used a diagnostic assessment of BPD. Among this subset of stud-
ies, we did not find quantitative evidence to suggest that BPD rates im-
pacted associations between NSSI and the emotional disorders;
however, given that over 60% of all studies included in this meta-
analysis did not report rates of BPD, we were unable to examine BPD
rates across the majority of studies. Thus, the possibility remains that
variable BPD prevalence still biased our observed estimates. We also
did not set out to quantify the magnitude of association between NSSI
and BPD in this meta-analysis because of concerns regarding criterion
contamination (e.g., “self-mutilating behavior” as a diagnostic criterion
of BPD) that would inflate the strength of such an effect. As a result, we
could not compare the strength of associations between NSSI and the
emotional disorders examined versus BPD, the condition traditionally
linked with NSSI. Given the very high comorbidity rates between BPD
and the emotional disorders examined in our study (e.g., Grant et al.,
2008), as well as recent conceptualizations of BPD as an emotional dis-
order (Sauer-Zavala & Barlow, 2014), this is a critical limitation to
acknowledge. As such, the conclusions we can make from the present
findings regarding the unique relations between NSSI and emotional
disorders are tempered. For example, does an emotional disorder diag-
nosis contribute incremental risk of NSSI over and above that of BPD?
Further, does having an emotional disorder confer a similarly meaning-
ful vulnerability to engagement in NSSI among individuals with, as op-
posed to without, BPD? Especially given accumulating evidence that
NSSI often presents in the absence of a BPD diagnosis (e.g., Glenn &
Klonsky, 2013; In-Albon et al., 2013; Selby et al., 2012), research that
can provide answers to questions such as these is important to continue
pursuing.

Second, due to our focus on the core, functional similarities underly-
ingNSSI and the emotional disorders, aswell as practical considerations
regarding the scope of a single meta-analysis, we did not attend to the
relation between NSSI and “non-emotional” disorders. We also did not
investigate other conditions with strong emotional components that
can be considered emotional disorders following functional analysis
(e.g., somatic symptom disorders, eating disorders). This rendered us
unable to compare the overall effect size estimates between NSSI and
the emotional disorders examined to those with other disorder group-
ings. Given a large body of evidence suggesting that NSSI and other psy-
chiatric disorders often co-occur, particularly eating disorders
(e.g., Claes, Klonsky, et al., 2010; Stein, Lilenfeld, Wildman, & Marcus,
2004), psychotic disorders (e.g., Mork et al., 2012, 2013), and
substance-related disorders (e.g., Evren, Dalbudak, Evren, Cetin, &
Durkaya, 2011; Hilt, Nock, Lloyd-Richardson, & Prinstein, 2008),
studies that seek to identify the relative risk of engagement in
NSSI across heterogeneous categories of psychopathology is war-
ranted. This line ofworkwould also be themost consistentwith concep-
tualizations of NSSI as transdiagnostic (e.g., Bentley et al., 2014; Selby
et al., 2012). Although this review serves as a reasonable starting
point, expanding future research on NSSI to encompass the full range
of clinical (and nonclinical) presentations is likely the best approach to-
ward improving our current knowledge base, especially with regard to
mechanisms underlying this complex, multifactorial phenomenon.

Third, confidence in our estimatedmagnitude of associationsmay be
limited by the unstandardized (and often unvalidated) methodology
used to assess NSSI across included studies (see Table 2). It is important
to note that our moderation analyses did not suggest that mode of NSSI
assessment (i.e., self-report versus clinician-rated) accounted for signif-
icant variance in overall effect sizes across studies. Given findings froma
recent meta-analysis indicating that estimates of NSSI prevalence vary
as a function of measurement tool (Swannell et al., 2014), however, it
is still recommended that NSSI researchers employ standardized, reli-
able assessment procedures to glean more accurate epidemiological
data and aggregate findings across the literature. In a similar vein, we
chose to include studies that utilized validated, diagnostic self-report in-
ventories (e.g., PHQ) to establish emotional disorder diagnoses and/or
did not explicitly report reliability of diagnostic tools (e.g., studies
using chart review). Limiting our inclusion criteria to only those studies
employing validated, clinician-rated interviews with high reliability
may have strengthened confidence in diagnostic data; however, we
made this decision to maximize the number of included studies and
thereby result in more stable overall effect sizes. As previously noted,
type of diagnostic measure accounted for significant variance in ob-
served associations between anxiety disorders and NSSI engagement;
these findings suggest that variation in diagnostic assessment across
studies may be especially important to consider when interpreting our
anxiety-specific analyses.

Fourth, the lack of differentiation between emotional disorders sub-
groups inmany included studies contributed to the small numbers of ef-
fect sizes in certain disorder categories (e.g., OCD) and rendered us
unable to conduct some disorder-specific analyses (e.g., SP, AG). In a re-
lated vein, although we separated OCD and PTSD from the anxiety dis-
orders grouping in our analyses to be more consistent with DSM-5
classification, it is likely that studies conducted prior to DSM-5 included
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OCD and/or PTSD in any reported estimates for “anxiety disorders”
(e.g., Chartrand, Sareen, Toews, & Bolton, 2012; Chen et al., 2009;
Fliege, Lee, Grimm, Fydrich, & Klapp, 2009). Thus, our pooled estimate
for “any anxiety disorder” may in fact capture effect sizes reported by
some studies in which these two conditions were considered anxiety
disorders.

The varying assessment timeframe for NSSI is another factor to con-
sider in this meta-analysis; for example, individuals who engaged in
NSSI five years agomay have been categorized as self-injuring in studies
assessing lifetime NSSI, whereas studies assessing past year NSSI may
have classified such individuals as non-self-injuring. However, our
moderation analyses did not indicate that overall estimates were influ-
enced by inconsistent categorization of individuals across included
studies. In a related vein, however, given that very few studies reported
the frequency of lifetime engagement in NSSI among individuals with
and without emotional disorders, we were unable to take into account
the number of NSSI episodes when examining the relationship between
NSSI and emotional disorders. Given the importance of considering
frequency and severity when characterizing NSSI (e.g., Whitlock,
Muehlenkamp,& Eckenrode, 2008), the strength of the presentfindings,
which relied on a dichotomous classification of NSSI, are somewhat
limited.

We also excluded studies that used the “index episode” approach
and did not clearly state whether the participants classified as recently
engaging in suicidal self-injury had used NSSI in the past (e.g., Ougrin
et al., 2012); although this helped standardize group selection across in-
cluded studies, we may have left out articles that could have changed
our meta-analytic calculations to some degree. Finally, our analyses re-
lied primarily on cross-sectional studies, which prevented us from
determining whether NSSI functions as a predictor, correlate, or conse-
quence of having an emotional disorder; future research must utilize
longitudinal designs to examine howengagement in NSSI and emotion-
al disorder symptomatology interact over time.
5. Conclusions

Despite these limitations, this meta-analytic review had numerous
strengths, such as a comprehensive, systematic literature search, a strict
definition of NSSI, safeguards to protect against bias (e.g., requiring
inter-reviewer agreement), and attention to quality of included studies.
Overall, our findings contribute incremental quantitative support to
existing theoretical literature suggesting that NSSI is a transdiagnostic
phenomenon, and specifically, that it occurs across a range of emotional
disorders. It will be important for future research initiatives to continue
advancing our understanding of the relationship between NSSI and the
full range of diagnostic categories, as well as other potential predictors,
in order to refine the classification, assessment, prevention, and treat-
ment of this pervasive behavior.
Role of funding sources
There was no financial support provided for the conduct of this study.

Contributors
Ms. Bentley designed the study. Ms. Bentley, Ms. Cassiello-Robbins, and Ms. Vittorio

conducted the literature search and coded relevant studies. All authors assisted in drafting
and have approved the manuscript.

Conflict of interest
The authors have no conflicts of interest to disclose for the present manuscript.
1 References marked with an asterisk indicate studies included in the meta-analysis.
Acknowledgments
The authorswould like to thankMargaret S. Andover, Ph.D., Hayley Chartrand, B.A., Ve-

ronique C. Jaquier Erard, Ph.D., Sarah E. Gollust, Ph.D., John D. Guerry, Ph.D., Larkin S.
McReynolds, Ph.D., Mitchell J. Prinstein, Ph.D., Kaisa Riala, M.D., Ph.D., and Tami P. Sullivan,
Ph.D. for providing additional information about their studies included in themeta-analysis.
References1

Aldao, A., Nolen-Hoeksema, S., & Schweizer, S. (2010). Emotion-regulation strategies
across psychopathology: A meta-analytic review. Clinical Psychology Review, 30(2),
217–237.

Allrogen, M., Kleinrahm, R., Rau, T.A.D., Weninger, L., Ludolph, A.G., & Plener, P.L. (2014).
Nonsuicidal self-injury and its relation to personality traits in medical students.
Journal of Nervous and Mental Diseases, 202, 300–304. http://dx.doi.org/10.1097/
NMD.0000000000000122.

Alonso, J., Angermeyer, M.C., Bernert, S., Bruffaerts, R., Brugha, T.S., Bryson, H., et al. (2004).
Use of mental health services in Europe: Results from the European Study of the Ep-
idemiology of Mental Disorders (ESEMeD) project. Acta Psychiatrica Scandinavica,
109(s420), 47–54. http://dx.doi.org/10.1111/j.1600-0047.2004.00330.x.

American Psychiatric Association (2000). Diagnostic and statistical manual of mental disor-
ders (4th ed.). Washington, DC: American Psychiatric Association (Text Revision).

American Psychiatric Association (2013). Diagnostic and statistical manual of mental
disorders (5th ed.). Arlington, VA: American Psychiatric Publishing.

Andover, M.S. (2014). Non-suicidal self-injury disorder in a community sample of adults.
Psychiatry Research, 219(2), 305–310. http://dx.doi.org/10.1016/j.psychres.2014.06.001.

*Andover, M.S., & Gibb, B.E. (2010). Nonsuicidal self-injury, attempted suicide, and suicid-
al intent among psychiatric inpatients. Psychiatry Research, 178(1), 101–105. http://
dx.doi.org/10.1016/j.psychres.2010.03.019.

Andover, M.S., Morris, B.W., Wren, A., & Bruzzese, M.E. (2012). The co-occurrence of non-
suicidal self-injury and attempted suicide among adolescents: Distinguishing risk fac-
tors and psychosocial correlates. Child and Adolescent Psychiatry and Mental Health,
6(1), 11. http://dx.doi.org/10.1186/1753-2000-6-11.

Andover, M. S., Pepper, C. M., Ryabchenko, K. A., Orrico, E. G., & Gibb, B. E. (2005). Self-mu-
tilation and symptoms of depression, anxiety, and borderline personality disorder.
Suicide and Life-Threatening Behavior, 35(5), 581–591.

Andrews, T., Martin, G., Hasking, P., & Page, A. (2013). Predictors of onset for non-suicidal
self-injury within a school-based sample of adolescents. Prevention Science, 15(6),
850–859.

*Asarnow, J.R., Porta, G., Spirito, A., Emslie, G., Clarke, G., Wagner, K.D., et al. (2011). Suicide
attempts and nonsuicidal self-injury in the treatment of resistant depression in adoles-
cents: Findings from the TORDIA study. Journal of the American Academy of Child and Ad-
olescent Psychiatry, 50, 772–781. http://dx.doi.org/10.1016/j.jaac.2011.04.003.

Baetens, I., Claes, L., Muehlenkamp, J., Grietens, H., & Onghena, P. (2012). Differences in
psychological symptoms and self-competencies in nonsuicidal self-injurious Flemish
adolescents. Journal of Adolescence, 35(3), 753–759. http://dx.doi.org/10.1016/j.ado-
lescence.2011.11.001.

Barlow, D.H. (1991). Disorders of emotion. Psychological Inquiry, 2(1), 58–71.
Barlow, D.H. (2002). Anxiety and its disorders (2nd ed.). New York: Guilford.
Barlow, D.H., Ellard, K.K., Sauer-Zavala, S., Bullis, J.R., & Carl, J.R. (2014). The origins of neu-

roticism. Perspectives on Psychological Science, 9, 481–496.
Barlow, D.H., Farchione, T.J., Fairholme, C.F., Ellard, K.K., Boisseau, C., Allen, L.B., et al.

(2011). The unified protocol for transdiagnostic treatment of emotional disorders: Ther-
apist guide. New York, NY: Oxford University Press.

Barlow, D.H., Sauer-Zavala, S., Carl, J.R., Bullis, J.R., & Ellard, K.K. (2014). The nature, diag-
nosis, and treatment of neuroticism: Back to the future. Clinical Psychological Science,
2(3), 344–365.

Bentley, K.H., Nock, M.K., & Barlow, D.H. (2014). The four-function model of nonsuicidal
self-injury: Implications for research directions and psychological treatment.
Clinical Psychological Science, 1–19. http://dx.doi.org/10.1177/2167702613514563.

Bentley, K.H., Sauer-Zavala, S.E., & Wilner, J. (2015). The unique contributions of distinct
experiential avoidance domains to severity and functionality of nonsuicidal self-
injury. Journal of Experimental Psychopathology (in press).

*Bolognini, M., Plancherel, B., Laget, J., Stephan, P., & Halfon, O. (2003). Adolescents' self-
mutilation — Relationship with dependent behaviour. Swiss Journal of Psychology,
62(4), 241–249. http://dx.doi.org/10.1024/1421-0185.62.4.241.

Borenstein, M., Hedges, L., Higgins, J., & Rothstein, H. (2005). Comprehensive meta-analysis
version 2. Englewood, New Jersey: Biostat.

Borrill, J., Fox, P., Flynn, M., & Roger, D. (2009). Students who self-harm: Coping style,
rumination and alexithymia. Counseling Psychology Quarterly, 22(4), 361–372.
http://dx.doi.org/10.1080/09515070903334607.

Brausch, A.M., & Gutierrez, P.M. (2010). Differences in nonsuicidal self-injury and
suicide attempts in adolescents. Journal of Youth and Adolescence, 39(3), 233–242.
http://dx.doi.org/10.1007/s10964-009-9482-0.

Briere, J., & Gil, E. (1998). Self-mutilation in clinical and general population samples: Prev-
alence, correlates, and functions. American Journal of Orthopsychiatry, 68, 609–620.
http://dx.doi.org/10.1037/h0080369.

Brown, T.A. (2007). Temporal course and structural relationships among dimensions of tem-
perament and DSM-IV anxiety and mood disorder constructs. Journal of Abnormal
Psychology, 116(2), 313–328. http://dx.doi.org/10.1037/0021-843X.116.2.313.

Brown, T.A., & Barlow, D.H. (2009). A proposal for a dimensional classification system
based on the shared features of DSM-IV anxiety and mood disorders: Implications
for assessment and treatment. Psychological Assessment, 21, 256–271. http://dx.doi.
org/10.1037/a0016608.

Brown, T.A., Campbell, L.A., Lehman, C.L., Grisham, J.R., & Mancill, R.B. (2001). Current and
lifetime comorbidity of the DSM-IV anxiety and mood disorders in a large clinical
sample. Journal of Abnormal Psychology, 110(4), 585. http://dx.doi.org/10.1037/
0021-843x.110.4.585.

http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0005
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0005
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0005
http://dx.doi.org/10.1097/NMD.0000000000000122
http://dx.doi.org/10.1097/NMD.0000000000000122
http://dx.doi.org/10.1111/j.1600-0047.2004.00330.x
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0770
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0770
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0775
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0775
http://dx.doi.org/10.1016/j.psychres.2014.06.001
http://dx.doi.org/10.1016/j.psychres.2010.03.019
http://dx.doi.org/10.1186/1753-2000-6-11
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf9000
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf9000
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf9000
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0025
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0025
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0025
http://dx.doi.org/10.1016/j.jaac.2011.04.003
http://dx.doi.org/10.1016/j.adolescence.2011.11.001
http://dx.doi.org/10.1016/j.adolescence.2011.11.001
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0040
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0790
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0795
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0795
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0045
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0045
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0050
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0050
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0050
http://dx.doi.org/10.1177/2167702613514563
http://dx.doi.org/10.1024/1421-0185.62.4.241
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0065
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0065
http://dx.doi.org/10.1080/09515070903334607
http://dx.doi.org/10.1007/s10964-009-9482-0
http://dx.doi.org/10.1037/h0080369
http://dx.doi.org/10.1037/0021-843X.116.2.313
http://dx.doi.org/10.1037/a0016608
http://dx.doi.org/10.1037/0021-843x.110.4.585
http://dx.doi.org/10.1037/0021-843x.110.4.585


86 K.H. Bentley et al. / Clinical Psychology Review 37 (2015) 72–88
Brown, T.A., Moras, K., Zinbarg, R.E., & Barlow, D.H. (1993). Diagnostic and symptom
distinguishability of generalized anxiety disorder and obsessive–compulsive
disorder. Behavior Therapy, 24(2), 227–240. http://dx.doi.org/10.1016/S0005-
7894(05)80265-5.

Brunner, R., Kaess, M., Parzer, P., Fisher, G., Resch, F., Carli, V., et al. (2013). Characteristics
of nonsuicidal self-injury and suicide attempts among adolescents in Europe:
Results from the European Research Consortium SEYLE. European Psychiatry, 28, 1.
http://dx.doi.org/10.1016/S0924-9338(13)77531-X.

Bryan, C.J., Bryan, A.O., Ray-Sannerud, B.N., Etienne, N., & Morrow, C.E. (2014). Suicide at-
tempts before joining the military increase risk for suicide attempts and severity of
suicidal ideation among military personnel and veterans. Comprehensive Psychiatry,
55(3), 534–541.

Chapman, A.L., Derbidge, C.M., Cooney, E., Hong, P.Y., & Linehan, M.M. (2009). Tempera-
ment as a prospective predictor of self-injury among patients with borderline per-
sonality disorder. Journal of Personality Disorders, 23, 122–140. http://dx.doi.org/10.
1521/pedi.2009.23.2.122.

Chapman, A.L., Gratz, K.L., & Brown, M.Z. (2006). Solving the puzzle of deliberate self-
harm: The experiential avoidance model. Behaviour Research and Therapy, 44,
371–394. http://dx.doi.org/10.1016/j.brat.2005.03.005.

*Chartrand, H., Sareen, J., Toews, M., & Bolton, J.M. (2012). Suicide attempts versus
nonsuicidal self‐injury among individuals with anxiety disorders in a nationally rep-
resentative sample. Depression and Anxiety, 29(3), 172–179. http://dx.doi.org/10.
1002/da.20882.

*Chen, E. Y., Brown,M. Z., Harned, M. S., & Linehan,M.M. (2009). A comparison of border-
line personality disorder with and without eating disorders. A comparison of
borderline personality disorder with and without eating disorders.

Claes, L., Houben, A., Vandereycken, W., Bijttebier, P., & Muehlenkamp, J. (2010).
Brief report: The association between nonsuicidal self-injury, self-concept
and acquaintance with self-injurious peers in a sample of adolescents. Journal of
Adolescence, 33(5), 775–778. http://dx.doi.org/10.1016/j.adolescence.2009.10.012.

Claes, 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? Comprehensive Psychiatry, 51(4), 386–392.
http://dx.doi.org/10.1016/j.comppsych.2009.09.001.

*Claes, L., Muehlenkamp, J., Vandereycken, W., Hamelinck, L., Martens, H., & Claes, S.
(2010). Comparison of nonsuicidal self-injurious behavior and suicide attempts in
patients admitted to a psychiatric crisis unit. Personality and Individual Differences,
48(1), 83–87. http://dx.doi.org/10.1016/j.paid.2009.09.001.

Clark, L.A. (2005). Temperament as a unifying concept in the study of personality and
psychopathology. Journal of Abnormal Psychology, 114, 505–521.

Connors, R. (1996). Self-injury in trauma survivors: 1. Functions and meanings. American
Journal of Orthopsychiatry, 66, 197–206. http://dx.doi.org/10.1037/h0080171.

*Cox, L.J., Stanley, B.H., Melhem, N.M., Oquendo, M.A., Birmaher, B., Burke, A., et al. (2012).
Familial and individual correlates of nonsuicidal self-injury in the offspring of mood-
disordered parents. Journal of Clinical Psychiatry, 73(6), 813–820. http://dx.doi.org/10.
4088/JCP.11m07196.

Darche, M.A. (1990). Psychological factors differentiating self-mutilating and nonself-
mutilating adolescent inpatient females. The Psychiatric Hospital, 21, 31–35.

DiClemente, R.J., Ponton, L.E., & Hartley, D. (1991). Prevalence and correlates of
cutting behavior: Risk for HIV transmission. Journal of the American Academy of
Child and Adolescent Psychiatry, 30, 735–739. http://dx.doi.org/10.1016/S0890-
8567(10)80007-3.

Dimidjian, S., Hollon, S.D., Dobson, K.S., Schmaling, K.B., Kohlenberg, R.J., Addis, M.E., et al.
(2006). Randomized trial of behavioral activation, cognitive therapy, and antidepres-
sant medication in the acute treatment of adults with major depression. Journal of
Consulting and Clinical Psychology, 74, 658–670. http://dx.doi.org/10.1037/0022-
006X.74.4.658.

*Dulit, R.A., Fyer, M.R., Leon, A.C., Brodsky, B.S., & Frances, A.J. (1994). Clinical correlates of
self-mutilation in borderline personality disorder. Journal of Psychiatry, 151(9),
1305–1311.

*Durret, C. (2006). A behavior genetic study of self-harm, suicidality, and personality in
African American and White women. (Retrieved from ProQuest Digital Dissertations,
AAT 3361123).

*Esposito-Smythers, C., Goldstein, T., Birmaher, B., Goldstein, B., Hunt, J., Ryan, N., et al.
(2010). Clinical and psychosocial correlates of nonsuicidal self-injurywithin a sample
of children and adolescents with bipolar disorder. Journal of Affective Disorders,
125(1–3), 89–97.

*Evren, C., Dalbudak, E., Evren, B., Cetin, R., & Durkaya, M. (2011). Self-mutilative behaviours
in male alcohol-dependent inpatients and relationship with posttraumatic stress disor-
der. Psychiatry Research, 186(1), 91–96. http://dx.doi.org/10.1016/j.psychres.2010.07.
045 489-495 (http://dx.doi.org/10.1016/j.comppsych.2008.02.006).

*Evren, C., Kural, S., & Cakmak, D. (2006). Clinical correlates of self-mutilation in Turkish
male substance-dependent inpatients. Psychopathology, 39, 248–254. http://dx.doi.
org/10.1159/000094722.

Evren, C., Sar, V., Evren, B., & Dalbudak, E. (2008). Self-mutilation among male
patients with alcohol dependency: The role of dissociation. Comprehensive
Psychiatry, 49(5).

Field, A.P. (2001). Meta-analysis of correlation coefficients: A Monte Carlo comparison of
fixed- and random-effects methods. Psychological Methods, 6, 161–180. http://dx.doi.
org/10.1037/1082-989X.6.2.161.

*Fliege, H., Lee, J., Grimm, A., Fydrich, T., & Klapp, B.F. (2009). Axis I comorbidity and psy-
chopathologic correlates of autodestructive syndromes. Comprehensive Psychiatry,
50(4), 327–334. http://dx.doi.org/10.1016/j.comppsych.2008.09.008.

Franklin, J.C., Puzia, M.E., Lee, K.M., & Prinstein, M.J. (2014). Low implicit and explicit aver-
sion toward self-cutting stimuli longitudinally predict nonsuicidal self-injury. Journal
of Abnormal Psychology, 123(2), 463–469.
*Garrison, C.Z., Addy, C.L., McKeown, R.E., Cuffe, S.P., Jackson, K.L., & Waller, J.L. (1993).
Nonsuicidal physically self-damaging acts in adolescents. Journal of Child and Family
Studies, 2(4), 339–352. http://dx.doi.org/10.1007/BF01321230.

*Glenn, C.R., & Klonsky, E.D. (2010). A multimethod analysis of impulsivity in nonsuicidal
self-injury. Personality Disorders — Theory, Research, and Treatment, 1(1), 67–75.
http://dx.doi.org/10.1037/a0017427.

*Glenn, C.R., & Klonsky, E.D. (2011). Prospective prediction of nonsuicidal self-injury: A 1-
year longitudinal study in young adults. Behavior Therapy, 42(4), 751–762. http://dx.
doi.org/10.1016/j.beth.2011.04.005.

*Glenn, C.R., & Klonsky, E.D. (2013). Nonsuicidal self-injury disorder: An empirical
investigation in adolescent psychiatric patients. Journal of Clinical Child &
Adolescent Psychology, 42(4), 496–507. http://dx.doi.org/10.1080/15374416.2013.
794699.

*Goldman-Mellor, S.J., Caspi, A., Harrington, H., Hogan, S., Nada-Raja, S., Poulton, R., et al.
(2013). Suicide attempt in young people: A signal for long-term health care
and social needs. JAMA Psychiatry, 71(2), 119–127. http://dx.doi.org/10.1001/
jamapsychiatry.2013.2803.

*Gollust, S.E., Eisenberg, D., & Golberstein, E. (2008). Prevalence and correlates of self-
injury among university students. Journal of American College Health, 56(5),
491–498. http://dx.doi.org/10.3200/JACH. 56.5.491-498.

Grant, B.F., Chou, S.P., Goldstein, R.B., Huang, B., Stinson, F.S., Saha, T.D., et al. (2008). Prev-
alence, correlates, disability, and comorbidity of DSM-IV borderline personality disor-
der: Results from the Wave 2 National Epidemiologic Survey on Alcohol and Related
Conditions. Journal of Clinical Psychiatry, 69(4), 533–545. http://dx.doi.org/10.4088/
JCP.v69n0404.

Gratz, K.L., & Gunderson, J.G. (2006). Preliminary data on an acceptance-based emotion
regulation group intervention for deliberate self-harm among women with border-
line personality disorder. Behavior Therapy, 37(1), 25–35. http://dx.doi.org/10.1016/
j.beth.2005.03.002.

*Guerry, J.D., & Prinstein, M.J. (2010). Longitudinal prediction of adolescent nonsuicidal
self-injury: Examination of a cognitive vulnerability-stress model. Journal of
Clinical Child and Adolescent Psychology, 39(1), 77–89. http://dx.doi.org/10.1080/
15374410903401195.

*Gunter, T.D., Chibnall, J.T., Antoniak, S.K., Philibert, R.A., & Hollenbeck, N. (2011).
Predictors of suicidal ideation, suicide attempts, and self-harm without lethal intent
in a community corrections sample. Journal of Criminal Justice, 39(3), 238–245.
http://dx.doi.org/10.1016/j.jcrimjus.2011.02.005.

*Hankin, B.L., & Abela, J.R. (2011). Nonsuicidal self-injury in adolescence: Prospective
rates and risk factors in a 2½ year longitudinal study. Psychiatry Research, 186(1),
65–70. http://dx.doi.org/10.1016/j.psychres.2010.07.056.

Hedges, L.V., & Olkin, I. (1985). Statistical methods for meta-analysis.Orlando, FL: Academic
Press.

Hedges, L.V., & Vevea, J.L. (1998). Fixed- and random effects models in meta-analysis.
Psychological Methods, 3, 486–504. http://dx.doi.org/10.1037/1082-989X.3.4.486.

*Herpertz, S., Sass, H., & Favazza, A. (1997). Impulsivity in self-mutilative behavior: Psy-
chometric and biological findings. Journal of Psychiatric Research, 31, 451–465.
http://dx.doi.org/10.1016/S0022-3956(97)00004-6.

Higgins, J.P., Thompson, S.G., Deeks, J.J., & Altman, D.G. (2003). Measuring inconsistency in
meta-analyses. British Medical Journal, 327(7414), 557–560. http://dx.doi.org/10.
1136/bmj.327.7414.557.

Hilt, L.M., Cha, C.B., & Nolen-Hoeksema, S. (2008). Nonsuicidal self-injury in young adoles-
cent girls: Moderators of the distress–function relationship. Journal of Consulting and
Clinical Psychology, 76(1), 63–71. http://dx.doi.org/10.1037/0022-006X.76.1.63.

Hilt, L.M., Nock, M., Lloyd-Richardson, E., & Prinstein, M. (2008). Longitudinal study of
nonsuicidal self-injury among young adolescents: Rates, correlates, and preliminary
test of an interpersonal model. Journal of Early Adolescence, 28, 455–469. http://dx.
doi.org/10.1177/0272431608316604.

*Hintikka, J., Tolmunen, T., Rissanen, M. -J., Honkalampi, K., Kylm, J., & Laukkanen, E.
(2009). Mental disorders in self-cutting adolescents. Journal of Adolescent Health,
44(5), 464–467. http://dx.doi.org/10.1016/j.jadohealth.2008.10.003.

Howe-Martin, L.A., Murrell, A.R., & Guarnaccia, C.A. (2012). Repetitive nonsuicidal self in-
jury as experiential avoidance among a community sample of adolescents. Journal of
Clinical Psychology, 68(7), 809–829. http://dx.doi.org/10.1002/jclp.21868.

*Hoyt, W.D. (2003). Self-harm among college students: An epidemiological and qualitative
analysis. (Retrieved from ProQuest dissertations and theses, AAT 3063996).

*In-Albon, T., Ruf, C., & Schmid, M. (2013). Proposed diagnostic criteria for the DSM-5 of
nonsuicidal self-injury in female adolescents: Diagnostic and clinical correlates.
Psychiatry Journal, 2013, 1–12. http://dx.doi.org/10.1155/2013/159208.

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D.S., Quinn, K., et al. (2010). Research
domain criteria (RDoC): Toward a new classification framework for research onmen-
tal disorders. American Journal of Psychiatry, 167(7), 748–751. http://dx.doi.org/10.
1176/appi.ajp.2010.09091379.

*Jacobson, C.M., Muehlenkamp, J.J., Miller, A.L., & Turner, J.B. (2008). Psychiatric impair-
ment among adolescents engaging in different types of deliberate self-harm.
Journal of Clinical Child and Adolescent Psychology, 37(2), 363–375. http://dx.doi.org/
10.1080/15374410801955771.

Janis, I.B., & Nock, M.K. (2009). Are self-injurers impulsive? Results from two behavioral
laboratory studies. Psychiatry Research, 169(3), 261–267.

*Jaquier, V., Hellmuth, J.C., & Sullivan, T.P. (2013). Posttraumatic stress and
depression symptoms as correlates of deliberate self-harm among community
women experiencing intimate partnerviolence. Psychiatry Research, 206(1), 37–42.
http://dx.doi.org/10.1016/j.psychres.2012.09.020.

Kanwar, A., Malik, S., Prokop, L.J., Sim, L.A., Feldstein, D., Wang, Z., et al. (2013). The asso-
ciation between anxiety disorders and suicidal behaviors: A systematic review and
meta-analysis. Depression and Anxiety, 30(10), 917–929. http://dx.doi.org/10.1002/
da.22074.

http://dx.doi.org/10.1016/S0005-7894(05)80265-5
http://dx.doi.org/10.1016/S0005-7894(05)80265-5
http://dx.doi.org/10.1016/S0924-9338(13)77531-X
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0110
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0110
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0110
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0110
http://dx.doi.org/10.1521/pedi.2009.23.2.122
http://dx.doi.org/10.1521/pedi.2009.23.2.122
http://dx.doi.org/10.1016/j.brat.2005.03.005
http://dx.doi.org/10.1002/da.20882
http://dx.doi.org/10.1002/da.20882
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf9005
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf9005
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf9005
http://dx.doi.org/10.1016/j.adolescence.2009.10.012
http://dx.doi.org/10.1016/j.comppsych.2009.09.001
http://dx.doi.org/10.1016/j.paid.2009.09.001
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0150
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0150
http://dx.doi.org/10.1037/h0080171
http://dx.doi.org/10.4088/JCP.11m07196
http://dx.doi.org/10.4088/JCP.11m07196
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0165
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0165
http://dx.doi.org/10.1016/S0890-8567(10)80007-3
http://dx.doi.org/10.1016/S0890-8567(10)80007-3
http://dx.doi.org/10.1037/0022-006X.74.4.658
http://dx.doi.org/10.1037/0022-006X.74.4.658
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0180
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0180
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0180
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0820
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0820
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0820
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0185
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0185
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0185
http://dx.doi.org/10.1016/j.psychres.2010.07.045 489-495
http://dx.doi.org/10.1016/j.psychres.2010.07.045 489-495
http://dx.doi.org/10.1016/j.comppsych.2008.02.006
http://dx.doi.org/10.1159/000094722
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0195
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0195
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0195
http://dx.doi.org/10.1037/1082-989X.6.2.161
http://dx.doi.org/10.1016/j.comppsych.2008.09.008
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0215
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0215
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0215
http://dx.doi.org/10.1007/BF01321230
http://dx.doi.org/10.1037/a0017427
http://dx.doi.org/10.1016/j.beth.2011.04.005
http://dx.doi.org/10.1080/15374416.2013.794699
http://dx.doi.org/10.1080/15374416.2013.794699
http://dx.doi.org/10.1001/jamapsychiatry.2013.2803
http://dx.doi.org/10.1001/jamapsychiatry.2013.2803
http://dx.doi.org/10.3200/JACH. 56.5.491-498
http://dx.doi.org/10.4088/JCP.v69n0404
http://dx.doi.org/10.4088/JCP.v69n0404
http://dx.doi.org/10.1016/j.beth.2005.03.002
http://dx.doi.org/10.1016/j.beth.2005.03.002
http://dx.doi.org/10.1080/15374410903401195
http://dx.doi.org/10.1080/15374410903401195
http://dx.doi.org/10.1016/j.jcrimjus.2011.02.005
http://dx.doi.org/10.1016/j.psychres.2010.07.056
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0835
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0835
http://dx.doi.org/10.1037/1082-989X.3.4.486
http://dx.doi.org/10.1016/S0022-3956(97)00004-6
http://dx.doi.org/10.1136/bmj.327.7414.557
http://dx.doi.org/10.1136/bmj.327.7414.557
http://dx.doi.org/10.1037/0022-006X.76.1.63
http://dx.doi.org/10.1177/0272431608316604
http://dx.doi.org/10.1016/j.jadohealth.2008.10.003
http://dx.doi.org/10.1002/jclp.21868
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0840
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0840
http://dx.doi.org/10.1155/2013/159208
http://dx.doi.org/10.1176/appi.ajp.2010.09091379
http://dx.doi.org/10.1176/appi.ajp.2010.09091379
http://dx.doi.org/10.1080/15374410801955771
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0335
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0335
http://dx.doi.org/10.1016/j.psychres.2012.09.020
http://dx.doi.org/10.1002/da.22074
http://dx.doi.org/10.1002/da.22074


87K.H. Bentley et al. / Clinical Psychology Review 37 (2015) 72–88
Kessler, R.C., Berglund, P., Borges, G., Nock, M., & Wang, P.S. (2005). Trends
in suicidal ideation, plans, gestures, and attempts in the United States,
1990–1992 to 2001–2003. Journal of the American Medical Association, 293,
2487–2495. http://dx.doi.org/10.1001/jama.293.20.2487.

Kessler, R.C., Cox, B.J., Green, J.G., Ormel, J., McLaughlin, K.A., Merikangas, K.R., et al.
(2011). The effects of latent variables in the development of comorbidity among
common mental disorders. Depression and Anxiety, 28, 29–39.

Kirkcaldy, B.D., Brown, J.M., & Siefen, G.R. (2007). Profiling adolescents attempting suicide
and self-injurious behavior. International Journal on Disability and Human
Development, 6, 75–86. http://dx.doi.org/10.1515/IJDHD.2007.6.1.75.

Klonsky, E.D. (2007). The functions of deliberate self-injury: A review of the evidence.
Clinical Psychology Review, 27, 226–239. http://dx.doi.org/10.1016/j.cpr.2006.08.002.

Klonsky, E.D. (2009). The functions of self-injury in young adults who cut themselves:
Clarifying the evidence for affect-regulation. Psychiatry Research, 166, 260–268.
http://dx.doi.org/10.1016/j.psychres.2008.02.008.

Klonsky, E.D. (2011). Nonsuicidal self-injury in United States adults: Prevalence,
sociodemographics, topography and functions. Psychological Medicine, 41(09),
1981–1986. http://dx.doi.org/10.1017/S0033291710002497.

Klonsky, E.D., May, A.M., & Glenn, C.R. (2013). The relationship between nonsuicidal self-
injury and attempted suicide: Converging evidence from four samples. Journal of
Abnormal Psychology, 122, 231–237. http://dx.doi.org/10.1037/a0030278.

Klonsky, E.D., &Muehlenkamp, J.J. (2007). Self-injury: A research review for the practitioner.
Journal of Clinical Psychology, 63(11), 1045–1056. http://dx.doi.org/10.1002/jclp.20412.

Klonsky, E.D., Oltmanns, T.F., & Turkheimer, E. (2003). Deliberate self-harm in a nonclin-
ical population: Prevalence and psychological correlates. American Journal of Psychia-
try, 160, 1501–1508. http://dx.doi.org/10.1176/appi.ajp.160.8.1501.

*Kohlboeck, G., Quadflieg, N., & Fichter, M.M. (2011). Acting out and self-harm in children,
adolescents and young adults and mental illness 18 years later: The Longitudinal
Upper Bavarian Community Study. The European Journal of Psychiatry, 25(1), 32–40.
http://dx.doi.org/10.4321/S0213-61632011000100004.

Kunik, M.E., Roundy, K., Veazey, C., Souchek, J., Richardson, P., Wray, N.P., et al. (2005). Sur-
prisingly high prevalence of anxiety and depression in chronic breathing disorders.
Chest Journal, 127(4), 1205–1211. http://dx.doi.org/10.1378/chest.127.4.1205.

*Lanes, E. (2009). Identification of risk factors for self-injurious behavior in male pris-
oners. Journal of Forensic Sciences, 54(3), 692–698. http://dx.doi.org/10.1111/j.1556-
4029.2009.01028.x.

*Langbehn, D.R., & Pfohl, B. (1993). Clinical correlates of self-mutilation among psychiatric
inpatients. Annals of Clinical Psychiatry, 5(1), 45–51.

Lengel, G.L., & Mullins-Sweatt, S.N. (2013). Nonsuicidal self-injury disorder: Clinician and
expert ratings. Psychiatry Research, 210, 940–944. http://dx.doi.org/10.1016/j.
psychres.2013.08.047.

Linehan, M.M. (1993). Cognitive-behavioral treatment of borderline personality disorder.
New York, NY: Guilford Press.

Lloyd-Richardson, E.E., Perrine, N., Dierker, L., & Kelley,M.L. (2007). Characteristics and func-
tions of nonsuicidal self-injury in a community sample of adolescents. Psychological
Medicine, 37, 1183–1192. http://dx.doi.org/10.1017/S003329170700027X.

MacLaren, V.V., & Best, L.A. (2010). Nonsuicidal self-injury, potentially addictive behav-
iors, and the Five Factor Model in undergraduates. Personality and Individual
Differences, 49(5), 521–525. http://dx.doi.org/10.1016/j.paid.2010.05.019.

Martin, G., Swannell, S.V., Hazell, P.L., Harrison, J.E., & Taylor, A.W. (2010). Self-injury in
Australia: A community survey. Medical Journal of Australia, 193(9), 506–510.

Maser, J.D., Norman, S.B., Zisook, S., Everall, I.P., Stein, M.B., Schettler, P.J., et al. (2009).
Psychiatric nosology is ready for a paradigm shift in DSM-V. Clinical Psychology:
Science and Practice, 16, 24–40.

*Matsumoto, T., Azekawa, T., Yamaguchi, A., Asami, T., & Iseki, E. (2004). Habitual self-
mutilation in Japan. Psychiatry and Clinical Neurosciences, 58(2), 191–198. http://dx.
doi.org/10.1111/j.1440-1819.2003.01216.x.

McKay, D., & Andover, M. (2012). Should nonsuicidal self-injury be a putative obsessive–
compulsive-related condition? A critical appraisal. Behavior Modification, 36(1), 3–17.
http://dx.doi.org/10.1177/0145445511417707.

*McReynolds, L.S., &Wasserman, G.A. (2011). Self-injury in incarcerated juvenile females:
Contributions of mental health and traumatic experiences. Journal of Traumatic Stress,
24(6), 752–755. http://dx.doi.org/10.1002/jts.20699.

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D.G. (2009). Preferred reporting items
for systematic reviews and meta-analyses: The PRISMA statement. Annals of
Internal Medicine, 151(4), 264–269. http://dx.doi.org/10.7326/0003-4819-151-4-
200908180-00135.

Mork, E., Mehlum, L., Barrett, E.A., Agartz, I., Harkavy-Friedman, J.M., & Lorentzen, S.
(2012). Self-harm in patients with schizophrenia spectrum disorders. Archives of
Suicide Research, 16, 111–123. http://dx.doi.org/10.1080/13811118.2012.667328.

*Mork, E., Walby, F.A., Harkavy-Friedman, J.M., Barrett, E.A., Steen, N.E., Lorentzen, S., et al.
(2013). Clinical characteristics in schizophrenia patients with or without suicide at-
tempts and nonsuicidal self-harm: A cross-sectional study. BMC Psychiatry, 13, 255.
http://dx.doi.org/10.1186/1471-244X-13-255.

Muehlenkamp, J.J. (2005). Self-injurious behavior as a separate clinical syndrome.
American Journal of Orthopsychiatry, 75, 324–333. http://dx.doi.org/10.1037/0002-
9432.75.2.324.

Muehlenkamp, J.J., Erlelt, T., Claes, L., & Miller, A.L. (2011). Borderline personality features
differentiate nonsuicidal and suicidal self-injury in adolescent outpatients. Journal of
Child Psychology and Psychiatry, 52, 148–155.

Mullins-Sweatt, S.N., Lengel, G.J., & Grant, D.M. (2013). Nonsuicidal self-injury: The con-
tribution of general personality functioning. Personality and Mental Health, 7, 56–68.
http://dx.doi.org/10.1002/pmh.1211.

*Nada-Raja, S., & Skegg, K. (2011). Victimization, posttraumatic stress disorder symptom-
atology, and later nonsuicidal self-harm in a birth cohort. Journal of Interpersonal
Violence, 26(18), 3667–3681. http://dx.doi.org/10.1177/0886260511403757.
Najmi, S., Wegner, D.M., & Nock, M.K. (2007). Thought suppression and self-
injurious thoughts and behaviors. Behaviour Research and Therapy, 45(8),
1957–1965. http://dx.doi.org/10.1016/j.brat.2006.09.014.

National Institute of Mental Health (2011). NIMH Research Domain Criteria (RDoC). Re-
trieved from http://www.nimh.nih.gov/research-priorities/rdoc/nimh-research-
domaincriteria-rdoc.shtml

*Nijman, H.L.I., Dautzenberg, M., Merckelbach, H.L.G., Juang, P., Wessel, I., & Campo, J.
(1999). Self-mutilating behavior in psychiatric inpatients. European Psychiatry, 14,
4–10. http://dx.doi.org/10.1016/S0924-9338(99)80709-3.

Nock, M.K. (2009). Why do people hurt themselves? New insights into the nature
and functions of self-injury. Current Directions in Psychological Science, 18, 78–83.
http://dx.doi.org/10.1111/j.1467-8721.2009.01613.x.

Nock, M.K. (2010). Self-injury. Annual Review of Clinical Psychology, 6, 339–363.
Nock, M.K., & Favazza, A. (2009). Non-suicidal self-injury: Definition and classification. In

M.K. Nock (Ed.), Understanding nonsuicidal self-injury (pp. 9–18). Washington, DC:
American Psychological Association.

Nock, M.K., Green, J.G., Hwang, I., McLaughlin, K.A., Sampson, N.A., Zaslavsky, A.M., et al.
(2013). Prevalence, correlates, and treatment of lifetime suicidal behavior among
adolescents. JAMA Psychiatry, 70(3), 300–310. http://dx.doi.org/10.1001/2013.
jamapsychiatry.55.

Nock, M.K., Joiner, T.E., Gordon, K., Lloyd-Richardson, E., & Prinstein, M.J. (2006).
Nonsuicidal self-injury among adolescents: Diagnostic correlates and relation to sui-
cide attempts. Psychiatry Research, 144, 65–72. http://dx.doi.org/10.1016/j.psychres.
2006.05.010.

Nock, M.K., & Prinstein, M.J. (2004). A functional approach to the assessment of self-
mutilative behavior. Journal of Consulting and Clinical Psychology, 72(5), 885–890.
http://dx.doi.org/10.1037/0022-006X.72.5.885.

Nock, M.K., & Prinstein, M.J. (2005). Contextual features and behavioral functions of self-
mutilation among adolescents. Journal of Abnormal Psychology, 114(1), 140–146.
http://dx.doi.org/10.1037/0021-843X.114.1.140.

Nock, M.K., Prinstein, M.J., & Sterba, S.K. (2009). Revealing the form and functions of self-
injurious thoughts and behaviors: A real-time ecological assessment study among
adolescents and young adults. Journal of Abnormal Psychology, 118, 816–827. http://
dx.doi.org/10.1037/a0016948.

Nolen-Hoeksema, S., Wisco, B.E., & Lyubomirsky, S. (2008). Rethinking rumination.
Perspectives on Psychological Science, 3(5), 400–424.

Ougrin, D., Zundel, T., Kyriakopoulos, M., Banarsee, R., Stahl, D., & Taylor, E. (2012). Ado-
lescents with suicidal and nonsuicidal self-harm: Clinical characteristics and response
to therapeutic assessment. Psychological Assessment, 24(1), 11–20. http://dx.doi.org/
10.1037/a0025043.

Plener, P.L., Libal, G., Keller, F., Fegert, J.M., & Muehlenkamp, J.J. (2009). An international
comparison of adolescent nonsuicidal self-injury (NSSI) and suicide attempts:
Germany and the USA. Psychological Medicine, 39, 1549–1558. http://dx.doi.org/10.
1186/1753-2000-6-9.

*Pontrelli, L.A. (1996). Epigenetic variables in the regression and affectivity of delicate self-
mutilating and nonimpulsive borderline diagnosed women. (Retrieved from ProQuest
dissertations and theses, AAT 9544291).

*Power, J. (2012). Nonsuicidal self-injury in federally sentenced women: Prevalence, nature,
motivations, and pathways. (Retrieved from ProQuest dissertations and theses, AAT
NR81588).

Prinstein, M.J., Heilbron, N., Guerry, J.D., Franklin, J.C., Rancourt, D., Simon, V., et al. (2010).
Peer influence and nonsuicidal self injury: Longitudinal results in community and
clinically-referred adolescent samples. Journal of Abnormal Child Psychology, 38(5),
669–682.

*Riala, K., Juutinen, J., Hakko, H., & Rasanen, P. (2011). Overweight of adolescent
girls is associated with self-mutilative behavior. Psychopathology, 44(3), 147–151.
http://dx.doi.org/10.1159/000322085.

Rosellini, A.J., Boettcher, H.T., Brown, T.A., & Barlow, D.H. (2015). A transdiagnostic
temperament-phenotype profile approach to emotional disorder classification: An
update. Psychopathology Review, 2(1), 110–128.

Rosenthal, R. (1979). The “file drawer problem” and tolerance for null results.
Psychological Bulletin, 86, 638–641. http://dx.doi.org/10.1037/0033-2909.86.3.638.

Ross, S., & Heath, N. (2002). A study of the frequency of self-mutilation in a community
sample of adolescents. Journal of Youth and Adolescence, 31, 67–77.

*Russ, M.J., Campbell, S.S., Kakuma, T., Harrison, K., & Zanine, E. (1999). EEG theta activity
and pain insensitivity in self-injurious borderline patients. Psychiatry Research, 89(3),
201–214. http://dx.doi.org/10.1016/S0165-1781(99)00113-4.

Sauer-Zavala, S., & Barlow, D.H. (2014). The case for borderline personality disorder as an
emotional disorder: Implications for treatment. Clinical Psychology: Science and
Practice, 21, 118–138. http://dx.doi.org/10.1111/cpsp.12063.

*Selby, E.A., Bender, T.W., Gordon, K.H., Nock, M.K., & Joiner, T.E., Jr. (2012). Non-suicidal
self-injury (NSSI) disorder: A preliminary study. Personality Disorders: Theory,
Research, and Treatment, 3(2), 167. http://dx.doi.org/10.1037/a0024405.

*Selby, E.A., Franklin, J., Carson-Wong, A., & Rizvi, S.L. (2013). Emotional cascades and self-
injury: Investigating instability of rumination and negative emotion. Journal of Clinical
Psychology, 69(12), 1213–1227. http://dx.doi.org/10.1002/jclp.21966.

*Serras, A., Saules, K.K., Cranford, J.A., & Eisenberg, D. (2010). Self-injury, substance use,
and associated risk factors in a multi-campus probability sample of college students.
Psychology of Addictive Behaviors, 24(1), 119–128. http://dx.doi.org/10.1037/
a0017210.

Shaffer, D., & Jacobson, C. (2009). Proposal to the DSM-V childhood disorder and mood dis-
order work groups to include nonsuicidal self-injury (NSSI) as a DSM-V disorder.
American Psychiatric Association.

Shearer, S.L. (1994). Phenomenology of self-injury among inpatient women with
borderline personality disorder. Journal of Nervous and Mental Disease, 182,
524–526.

http://dx.doi.org/10.1001/jama.293.20.2487
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0355
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0355
http://dx.doi.org/10.1515/IJDHD.2007.6.1.75
http://dx.doi.org/10.1016/j.cpr.2006.08.002
http://dx.doi.org/10.1016/j.psychres.2008.02.008
http://dx.doi.org/10.1017/S0033291710002497
http://dx.doi.org/10.1037/a0030278
http://dx.doi.org/10.1002/jclp.20412
http://dx.doi.org/10.1176/appi.ajp.160.8.1501
http://dx.doi.org/10.4321/S0213-61632011000100004
http://dx.doi.org/10.1378/chest.127.4.1205
http://dx.doi.org/10.1111/j.1556-4029.2009.01028.x
http://dx.doi.org/10.1111/j.1556-4029.2009.01028.x
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0415
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0415
http://dx.doi.org/10.1016/j.psychres.2013.08.047
http://dx.doi.org/10.1016/j.psychres.2013.08.047
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0425
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0425
http://dx.doi.org/10.1017/S003329170700027X
http://dx.doi.org/10.1016/j.paid.2010.05.019
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0440
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0440
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0445
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0445
http://dx.doi.org/10.1111/j.1440-1819.2003.01216.x
http://dx.doi.org/10.1177/0145445511417707
http://dx.doi.org/10.1002/jts.20699
http://dx.doi.org/10.7326/0003-4819-151-4-200908180-00135
http://dx.doi.org/10.7326/0003-4819-151-4-200908180-00135
http://dx.doi.org/10.1080/13811118.2012.667328
http://dx.doi.org/10.1186/1471-244X-13-255
http://dx.doi.org/10.1037/0002-9432.75.2.324
http://dx.doi.org/10.1037/0002-9432.75.2.324
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0485
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0485
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0485
http://dx.doi.org/10.1002/pmh.1211
http://dx.doi.org/10.1177/0886260511403757
http://dx.doi.org/10.1016/j.brat.2006.09.014
http://www.nimh.nih.gov/research-priorities/rdoc/nimh-research-domaincriteria-rdoc.shtml
http://www.nimh.nih.gov/research-priorities/rdoc/nimh-research-domaincriteria-rdoc.shtml
http://dx.doi.org/10.1016/S0924-9338(99)80709-3
http://dx.doi.org/10.1111/j.1467-8721.2009.01613.x
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0520
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0525
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0525
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0525
http://dx.doi.org/10.1001/2013.jamapsychiatry.55
http://dx.doi.org/10.1001/2013.jamapsychiatry.55
http://dx.doi.org/10.1016/j.psychres.2006.05.010
http://dx.doi.org/10.1016/j.psychres.2006.05.010
http://dx.doi.org/10.1037/0022-006X.72.5.885
http://dx.doi.org/10.1037/0021-843X.114.1.140
http://dx.doi.org/10.1037/a0016948
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0555
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0555
http://dx.doi.org/10.1037/a0025043
http://dx.doi.org/10.1186/1753-2000-6-9
http://dx.doi.org/10.1186/1753-2000-6-9
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0860
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0860
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0860
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0565
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0565
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0565
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0570
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0570
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0570
http://dx.doi.org/10.1159/000322085
http://dx.doi.org/10.1037/0033-2909.86.3.638
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0585
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0585
http://dx.doi.org/10.1016/S0165-1781(99)00113-4
http://dx.doi.org/10.1111/cpsp.12063
http://dx.doi.org/10.1037/a0024405
http://dx.doi.org/10.1002/jclp.21966
http://dx.doi.org/10.1037/a0017210
http://dx.doi.org/10.1037/a0017210
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0610
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0610
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0610
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0615
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0615
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0615


88 K.H. Bentley et al. / Clinical Psychology Review 37 (2015) 72–88
Smith, N.B., Kouros, C.D., & Meuret, A.E. (2013). The role of trauma symptoms in
nonsuicidal self-injury. Trauma, Violence & Abuse, 15(1), 41–56. http://dx.doi.org/10.
1177/1524838013496332.

*Stanley, B., Gameroff, M.J., Michalsen, V., & Mann, J.J. (2001). Are suicide attempters who
self-mutilate a unique population? American Journal of Psychiatry, 158, 427–432.
http://dx.doi.org/10.1176/appi.ajp.158.3.427.

*Stanley, B., Wilson, L., Ekman, S., Huang, R., Mann, Y., & John, J. (2010). Nonsuicidal self-
injurious behavior, endogenous opioids and monoamine neurotransmitters. Journal
of Affective Disorders, 124(1–2), 134–140.

Stein, D., Lilenfeld, L.R., Wildman, P.C., & Marcus, M.D. (2004). Attempted suicide and self-
injury in patients diagnosed with eating disorders. Comprehensive Psychiatry, 45,
447–451. http://dx.doi.org/10.1016/j.comppsych.2004.07.011.

*Stewart, S.L., Baiden, P., & Theall-Honey, L. (2014). Examining nonsuicidal self-injury
among adolescents with mental health needs, in Ontario, Canada. Archives of
Suicide Research. http://dx.doi.org/10.1080/13811118.2013.824838.

Sundström, I.M., Bixo, M., Björn, I., & Åström, M. (2001). Prevalence of psychiatric disor-
ders in gynecologic outpatients. American Journal of Obstetrics and Gynecology,
184(2), 8–13. http://dx.doi.org/10.1067/mob.2001.108072.

Swannell, S.V., Martin, G.E., Page, A., Hasking, P., & St. John, N.J. (2014). Prevalence
of nonsuicidal self-injury in nonclinical samples: Systematic review, meta-
analysis and meta-regression. Suicide and Life-Threatening Behavior, 44(3), 273–303.
http://dx.doi.org/10.1111/sltb.12070.

Tatnell, R., Kelada, L., Hasking, P., & Martin, G. (2013). Longitudinal analysis of adolescent
NSSI: The role of intrapersonal and interpersonal factors. Journal of Abnormal Child
Psychology, 42(6), 885–896.

Tuisku, V., Kiviruusu, O., Pelkonen, M., Karlsson, L., Strandholm, T., & Marttunen, M.
(2014). Depressed adolescents as young adults—Predictors of suicide attempt and
non-suicidal self-injury during an 8-year follow-up. Journal of Affective Disorders,
152, 313–319.

*Tuisku, V., Pelkonen, M., Karlsson, L., Kiviruusu, O., Holi, M., Ruuttu, T., et al. (2006). Sui-
cidal ideation, deliberate self-harm behaviour and suicide attempts among adoles-
cent outpatients with depressive mood disorders and comorbid axis I disorders.
European Child & Adolescent Psychiatry, 15(4), 199–206. http://dx.doi.org/10.1007/
s00787-005-0522-3.

Tull, M.T., & Roemer, L. (2007). Emotion regulation difficulties associated with the
experience of uncued panic attacks: Evidence of experiential avoidance, emotional
nonacceptance, and decreased emotional clarity. Behavior Therapy, 38(4), 378–391.
http://dx.doi.org/10.1016/j.beth.2006.10.006.

*Uth, R. (2013). An exploratory analysis of psychosocial factors that may differentiate be-
tween nonsuicidal self-injury and suicidal behavior in an adolescent inpatient population.
(Retrieved from ProQuest dissertations and theses, AAT 3595255).

*Velez, K. (2008). Clinical correlates of self-mutilation in individuals diagnosed with border-
line personality disorder. (Retrieved from ProQuest dissertations and theses, AAT
3282358).

*Victor, S.E., & Klonsky, E.D. (2013). Daily emotion in nonsuicidal self-injury. Journal of
Clinical Psychology, 70(4), 364–375. http://dx.doi.org/10.1002/jclp.22037.

Voon, D., Hasking, P., & Martin, G. (2014). Change in emotion regulation strategy use and
its impact on adolescent nonsuicidal self-injury: A three-year longitudinal analysis
using latent growth modeling. Journal of Abnormal Psychology, 123(3), 487–498.
*Warzocha, D., Pawelczyk, T., & Gmitrowicz, A. (2010). Associations between deliberate
self-harm episodes in psychiatrically hospitalised youth and the type ofmental disor-
ders and selected environmental factors. Archives of Psychiatry and Psychotherapy,
12(2), 23–29.

*Weismoore, J., & Esposito-Smythers, C. (2010). The role of cognitive distortion in the re-
lationship between abuse, assault, and nonsuicidal self-injury. Journal of Youth and
Adolescence, 39, 281–290. http://dx.doi.org/10.1007/s10964-009-9452-6.

Weiss, N.H., Tull, M.T., Davis, L.T., Dehon, E.E., Fulton, J.J., & Gratz, K.L. (2012). Examining
the association between emotion regulation difficulties and probable posttraumatic
stress disorder within a sample of African Americans. Cognitive Behavior Therapy,
41(1), 5–14. http://dx.doi.org/10.1080/16506073.2011.621970.

Wells, G.A., Shea, B., O'Connell, D., Peterson, J., Welch, V., Losos, M., et al. (2010). The New-
castle–Ottawa Scale (NOS) for assessing the quality of nonrandomized studies in
meta-analysis. Available at: http://www.ohri.ca/programs/clinical_epidemiology/
oxford_web.ppt2010

*Whipple, R.F., & Fowler, J.C. (2011). Affect, relationship schemas, and social cognition:
Self-injuring borderline personality disorder inpatients. Psychoanalytic Psychology,
28(2), 183–195. http://dx.doi.org/10.1037/a0023241.

Whitlock, J., Muehlenkamp, J., & Eckenrode, J. (2008). Variation in nonsuicidal self-injury:
Identification and features of latent classes in a college population of emerging adults.
Journal of Clinical Child & Adolescent Psychology, 37(4), 725–735. http://dx.doi.org/10.
1080/15374410802359734.

Whitlock, J., Muehlenkamp, J., Purington, A., Eckenrode, J., Barreira, P., Abrams, G.B., et al.
(2011). Nonsuicidal self-injury in a college population: General trends and sex differ-
ences. Journal of American College Health, 59(8), 691–698. http://dx.doi.org/10.1080/
07448481.2010.529626.

Wilcox, H.C., Arria, A.M., Caldeira, K.M., Vincent, K.B., Pinchevsky, G.M., & O'Grady, K.E.
(2012). Longitudinal predictors of past-year non-suicidal self-injury and motives
among college students. Psychological Medicine, 42(04), 717–726.

Wilkinson, P., & Goodyer, I. (2011). Nonsuicidal self-injury. European Child & Adolescent
Psychiatry, 20(2), 103–108. http://dx.doi.org/10.1007/s00787-010-0156-y.

*Wilkinson, P., Kelvin, R., Roberts, C., Dubicka, B., & Goodyer, I. (2011). Clinical and psy-
chosocial predictors of suicide attempts and nonsuicidal self-injury in the Adolescent
Depression Antidepressants and Psychotherapy Trial (ADAPT). American Journal of
Psychiatry, 168, 495–501. http://dx.doi.org/10.1176/appi.ajp.2010.10050718.

*Wolff, J.C., Frazier, E.A., Esposito-Smythers, C., Becker, S.J., Burke, T.A., Cataldo, A., et al.
(2014). Negative cognitive style and perceived social support mediate the relation-
ship between aggression and NSSI in hospitalized adolescents. Journal of
Adolescence, 37(4), 483–491. http://dx.doi.org/10.1016/j.adolescence.2014.03.016.

*Zanarini, M.C., Laudate, C.S., Frankenburg, F.R., Reich, D.B., & Fitzmaurice, G. (2011). Pre-
dictors of self-mutilation in patients with borderline personality disorder: A 10-year
follow-up study. Journal of Psychiatric Research, 45(6), 823–828. http://dx.doi.org/10.
1016/j.jpsychires.2010.10.015.

Zlotnick, C., Mattia, J.I., & Zimmerman, M. (1999). Clinical correlates of self-mutilation in a
sample of general psychiatric patients. The Journal of Nervous and Mental Disease, 187,
296–301.

http://dx.doi.org/10.1177/1524838013496332
http://dx.doi.org/10.1177/1524838013496332
http://dx.doi.org/10.1176/appi.ajp.158.3.427
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0640
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0640
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0640
http://dx.doi.org/10.1016/j.comppsych.2004.07.011
http://dx.doi.org/10.1080/13811118.2013.824838
http://dx.doi.org/10.1067/mob.2001.108072
http://dx.doi.org/10.1111/sltb.12070
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0665
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0665
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0665
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0670
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0670
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0670
http://dx.doi.org/10.1007/s00787-005-0522-3
http://dx.doi.org/10.1007/s00787-005-0522-3
http://dx.doi.org/10.1016/j.beth.2006.10.006
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0880
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0880
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0880
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0885
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0885
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0885
http://dx.doi.org/10.1002/jclp.22037
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0890
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0890
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0890
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0700
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0700
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0700
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0700
http://dx.doi.org/10.1007/s10964-009-9452-6
http://dx.doi.org/10.1080/16506073.2011.621970
http://www.ohri.ca/programs/clinical_epidemiology/oxford_web.ppt2010
http://www.ohri.ca/programs/clinical_epidemiology/oxford_web.ppt2010
http://dx.doi.org/10.1037/a0023241
http://dx.doi.org/10.1080/15374410802359734
http://dx.doi.org/10.1080/15374410802359734
http://dx.doi.org/10.1080/07448481.2010.529626
http://dx.doi.org/10.1080/07448481.2010.529626
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0735
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0735
http://dx.doi.org/10.1007/s00787-010-0156-y
http://dx.doi.org/10.1176/appi.ajp.2010.10050718
http://dx.doi.org/10.1016/j.adolescence.2014.03.016
http://dx.doi.org/10.1016/j.jpsychires.2010.10.015
http://dx.doi.org/10.1016/j.jpsychires.2010.10.015
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0760
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0760
http://refhub.elsevier.com/S0272-7358(15)00037-9/rf0760

	The association between nonsuicidal self-�injury and the emotional disorders: A meta-�analytic review
	1. Introduction
	2. Method
	2.1. Inclusion and exclusion criteria
	2.2. Search strategy
	2.3. Study selection and data abstraction
	2.4. Study quality
	2.5. Statistical analyses

	3. Results
	3.1. Description of included studies
	3.2. Quality of included studies
	3.3. Overall effect sizes
	3.4. Moderator analyses

	4. Discussion
	4.1. Implications for classification and treatment
	4.2. Limitations and future directions

	5. Conclusions
	Role of funding sources
	Contributors
	Conflict of interest
	Acknowledgments
	References11References marked with an asterisk indicate studies included in the meta-analysis.


