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Abstract

Recent years have seen a considerable growth of interest in the study of life stress and non-suicidal
self-injury (NSSI). The current article presents a systematic review of the empirical literature on
this association. In addition to providing a comprehensive meta-analysis, the current article
includes a qualitative review of the findings for which there were too few cases (i.e., < 3) for
reliable approximations of effect sizes. Across the studies included in the meta-analysis, a
significant but modest relation between life stress and NSSI was found (pooled OR = 1.81 [95%
Cl = 1.49-2.21]). After an adjustment was made for publication bias, the estimated effect size was
smaller but still significant (pooled OR = 1.33 [95% CI = 1.08-1.63]). This relation was
moderated by sample type, NSSI measure type, and length of period covered by the NSSI
measure. The empirical literature is characterized by several methodological limitations,
particularly the frequent use of cross-sectional analyses involving temporal overlap between
assessments of life stress and NSSI, leaving unclear the precise nature of the relation between
these two phenomena (e.g., whether life stress may be a cause, concomitant, or consequence of
NSSI). Theoretically informed research utilizing multi-wave designs, assessing life stress and
NSSI over relatively brief intervals, and featuring interview-based assessments of these constructs
holds promise for advancing our understanding of their relation. The current review concludes
with a theoretical elaboration of the association between NSSI and life stress, with the aim of
providing a conceptual framework to guide future study in this area.
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1. Introduction

Life stress has been identified as a non-specific risk factor for psychiatric illness. It figures
prominently in etiological models of a variety of mental disorders, including schizophrenia
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(Walker, Mittal, & Tessner, 2008), substance use (Sinha, 2001), depression (Monroe &
Harkness, 2005), and, of course, post-traumatic stress disorder (Brewin & Holmes, 2003).
Consistent with several of these theoretical perspectives, life stress has been found to be
associated with increased risk for psychosis (Beards et al., 2013), substance use and
dependence (Enoch, 2011; Hyman & Sinha, 2009), and depression (Hammen, 2005).

Stressful life events have also been theoretically and empirically linked with risk for self-
harm, particularly in the form of suicidal ideation and behavior (Liu & Miller, 2014; Mann
et al., 2005). Considerably less studied in this regard is non-suicidal self-injury (NSSI),
defined as the direct and deliberate destruction of one’s own bodily tissue in the absence of
any suicidal intent (Nock, 2010). Although it has traditionally received less empirical
consideration than suicidal behavior, NSSI has been increasingly recognized over the last
decade as an important and phenomenologically distinct clinical phenomenon in its own
right (Muehlenkamp, 2005). Indeed, NSSI as a distinct syndrome has been included in
DSM-5 as a disorder warranting further study (American Psychiatric Association, 2013).
The relative neglect of NSSI in earlier clinical research stemmed, in large measure, from the
view that it exists along with suicidal behavior on a continuum of deliberate self-harm, and,
moreover, that it falls on the milder end of this spectrum (Brent, 2011a). There is emerging
evidence, however, suggesting that this is not the case. That is, although NSSI and suicidal
behavior do share some common correlates, they differ significantly in their functions,
neurobiology, response to treatment, and long-term trajectory (Brent, 2011a; Mars et al.,
2014; Muehlenkamp & Gutierrez, 2007; Muehlenkamp, 2005; Wichstrgm, 2009). Not only
is NSSI a meaningfully distinct form of self-harm, there is some emerging evidence to
indicate that it may be an even stronger predictor of suicidal behavior than a prior history of
suicide attempts (Asarnow et al., 2011; Wilkinson, Kelvin, Roberts, Dubicka, & Goodyer,
2011), highlighting the clinical importance of this behavioral phenomenon.

Several researchers have emphasized the need for studies of suicide to move beyond the
identification of general risk factors towards elucidating causal elements that lead
individuals to engage in this specific form of self-harm, so as to inform intervention and
treatment strategies (Brent, 2011b; Nock, 2009a). Given the current paucity of evidence-
based treatments for NSSI (Whitlock, 2010), especially in adolescents (Nock, 2012), the
need for research uncovering causal factors for this behavior also holds true. Arriving at a
better understanding of the relation between life stress and NSSI may be particularly
important in this regard. Specifically, insofar as stressful life events are a temporally
delimited rather than trait-like risk factor, and, moreover, insofar as these stressful life events
potentially precipitate occurrences of NSSI, documenting this relation may aid in advancing
our conceptualization of who is generally at risk to include whenthey are at imminent risk
for engaging in this behavior. Such knowledge is of potential clinical utility in formulating
and timing intervention strategies, particularly with chronically high-risk individuals.

The principal aim of the present article was to present a systematic meta-analysis of the
empirical literature on the association between life stress and NSSI. As our interest was in
conducting a comprehensive review of the literature, our meta-analysis was supplemented by
a qualitative review of findings for which there were too few cases (i.e., < 3) for reliable
approximations of effect sizes. To provide an appropriate context in which to evaluate the

Clin Psychol Rev. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Liuetal.

Page 3

existing literature, we first began with a brief overview of the conceptualization and
measurement of life stress. We then proceeded with a consideration of the relevance of life
stress to conceptual models of NSSI. Following a comprehensive review of the current
literature on life stress and NSSI, we ended with a discussion of methodological
considerations and a theoretical elaboration of the relation between these two constructs,
with the aim of providing a framework to guide future study in this area.

1.1. Conceptualization and measurement of life stress

As a risk factor for negative mental health outcomes, stress has been defined and studied in a
variety of notably different ways (for a detailed review, see Cohen, Kessler, & Gordon,
1995). These include physiologic stress, especially as operationalized in terms of
hypothalamic-pituitary-adrenal (HPA) axis reactivity and allostatic load (McEwen, 1998;
Selye, 1936). A second frequently adopted approach to conceptualizing stress centers on
psychological or subjective stress (e.g., degree of distress experienced as a result of the
individual’s cognitive appraisal of the threat or challenge posed by an event; Lazarus &
Folkman, 1984). In contrast, the focus of yet another commonly observed perspective is on
exposure to exogenous stimuli or events within the individual’s environment (e.g., loss of a
job, end of a friendship), independent of the individual’s subjective interpretation of the
events (Grant, Compas, Thurm, McMahon, & Gipson, 2004; Hammen, 2005).

Although studies of physiologic and subjective stress have contributed considerably to our
understanding of risk for different forms of psychopathology (Gunnar & Quevedo, 2007;
Park, 2010), the current review focuses exclusively on stress as defined within the third
tradition, often termed “objective” stress (Hammen, 2005). Several researchers have
commented on the existence of certain significant advantages of this conceptualization of
“objective” stress relative to subjective stress (Grant et al., 2003; Hammen, 2005). In
particular, a potential concern with operationalizing stress based on subjective or cognitive
appraisals of the stressfulness of an event is that it risks confounding environmental events
with the individual’s underlying diathesis. That is, measures based on self-report of the
perceived stressfulness of experienced life events, to varying degrees, reflect both
objectively occurring life events and pre-existing vulnerabilities (e.g., cognitive traits or
biological propensities), with the latter accounting for individual variability in subjective
stress ratings of the same life event. Support for this view may be found in several cognitive
theories of mental illness. For example, within the depression literature, negative cognitive
appraisals of life events have been hypothesized to lead to greater experiences of distress
(Abramson, Metalsky, & Alloy, 1989). Empirical support for the potential influence of
individual diatheses on subjective appraisals of life stress is also evident in studies observing
subjective ratings of life event severity and their association with neuroticism (Espejo et al.,
2011), and a polymorphism in the promoter region of the serotonin transporter gene
(Conway et al., 2012). Moreover, these pre-existing diatheses may exert an influence on
subjective stress even in the absence of clear objectively occurring stressors, with ambiguous
or non-threatening situations being more likely to be interpreted in a negative manner
(Beevers, 2005; Mathews & MacLeod, 2005).
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The importance of cleanly observing the distinction between life stress and diatheses in
testing etiological models of negative mental health outcomes becomes clear as research on
life stress in several fields advances from predominantly stress exposure models (i.e., the
notion that life stress temporally precedes and elevates risk for mental illness) to more
nuanced diathesisstress thearies (i.e., the concept of mental illness as a product of pre-
existing vulnerabilities and external stressors) or mediational models of psychopathology
(Grant et al., 2003). With individual diatheses, in some measure, already incorporated in
subjective stress ratings, evaluations of diathesis-stress models of psychopathology may be
at greater risk for false negatives (i.e., Type Il error); if the life stress variable is already a
compound of objectively occurring stressors and the diathesis of interest, it stands to reason
that an interaction between this variable and the diathesis is unlikely to account for a
significantly greater amount of variance in the outcome. With assessments of mediators of
the relation between life stress and mental illness, on the other hand, the concern instead is
of an inflated association or even spurious effect (i.e., Type | error). Inasmuch as the life
stress variable is confounded with the mediator of interest, the strength of the observed
association between the two is likely to be exaggerated. Furthermore, the direct effect of the
life stress variable on the outcome is likely to be spuriously reduced after accounting for this
confounded mediator.

1.2. Conceptualizations of the relation between life stress and NSSI

That life stress likely functions as a proximal predictor of NSSI is consistent with several
theoretical conceptualizations of this behavior. Specifically, according to a four-function
model of NSSI (Bentley, Nock, & Barlow, 2014; Nock & Prinstein, 2004, 2005), this
behavior is reinforced by several distinct processes. These include two intrapersonal emotion
regulation processes (negative reinforcement with the release of tension or decrease in
negative affect following engagement in NSSI, and positive reinforcement, such as is
involved in the need to feel pain or to act on feelings of guilt through self-punishment).
Paralleling these two intrapersonal processes, two interpersonal functions underlying NSSI
have also been identified (positive reinforcement, with NSSI serving as means of
communicating the need for help and support, and negative reinforcement, such as the
cessation of negative interpersonal interactions following NSSI). Such interpersonal
functions may be especially pertinent in the case of individuals with impaired interpersonal
problem-solving abilities and poor general communication skills (Hilt, Cha, & Nolen-
Hoeksema, 2008; Nock & Mendes, 2008). A common element across all four functions is
the implied precipitating presence of a form of distress, such as that experienced when
confronted with an acute stressor, the primary difference across the four functions being the
reason for engaging in NSSI to cope with this distress.

Prominent across several different conceptualizations of the pathogenesis of NSSI is the
view that those who engage in this behavior suffer from a compromised ability to tolerate
distress and to regulate their emotions, such as when they encounter a stressful life event
(Klonsky, Oltmanns, & Turkheimer, 2003; Nock & Mendes, 2008). This view complements
the four-function model of NSSI, the focus, however, being on the causal factors
precipitating this behavior, rather than its contingent response. Support for this position
comes from several studies documenting greater self-reported feelings of emotional distress
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in those who engage in NSSI when they experience stress (Najmi, Wegner, & Nock, 2007;
Nock, Wedig, Holmberg, & Hooley, 2008).

Although similarly not directly assessing life stress, several psychobiological studies of
emotion regulation, distress tolerance, and laboratory stress induction tasks in relation to
NSSI report findings also suggestive of the possibility that life stress may indeed have a
central role in the etiology of this clinical phenomenon. In particular, one study found NSSI
to be associated with heightened physiological reactivity (as indexed by skin conductance)
in response to an experimentally induced stressor, as well as lower ability to tolerate the
stressor (Nock & Mendes, 2008). In a more recent study, HPA axis dysregulation following
an experimentally induced social stressor was found to be associated with NSSI (Kaess et
al., 2012). Also indicative of the potential influence of life stress on the pathogenesis of
NSSI, experimentally elicited recollection of recent negative interpersonal interactions
appears to be associated with reduced distress tolerance among women who engage in NSSI
(Gratz et al., 2011). In contrast, this diminished distress tolerance was not observed when
induced recollection of interpersonal stressors was omitted.

Collectively, such findings have informed recent theoretical understandings of NSSI, with
life stress more explicitly integrated into conceptual models of this behavior (e.g., Nock,
2009b, 2010). In particular, individuals at risk for NSSI may possess certain intrapersonal
risk factors (e.g., a predisposition to experience diminished distress tolerance in response to
stressful circumstances) and interpersonal vulnerabilities (i.e., poor interpersonal problem-
solving and communication skills), which, when combined with life stress, particularly
within interpersonal domains, may trigger dysregulated emotions. This emation
dysregulation, in turn, is resolved by engaging in NSSI as a means to alleviate feelings of
distress, as a form of self-punishment, or as a method of interpersonal communication
(Nock, 2009b, 2010).

2. Method

2.1. Search strategy and eligibility criteria

A systematic search of the literature was conducted in PsycINFO and MEDLINE to identify
studies of potential relevance to the current review. The following search string was applied:
(self-injur* OR mutilat* OR self-cut* OR self-harm*) AND (life stress* OR stressor* OR
event OR events). The search results were limited to: (i) English-language publications and
(ii) journal publications. This search strategy yielded a total of 1,379 articles, of which 1,080
were unique reports. Each unique search result was reviewed independently by at least two
of the authors to determine eligibility. In cases where the eligibility of an article could not be
ruled out based on the title and abstract, the full text was also examined. Discrepancies in
coding article eligibility were rare (n = 7) and resolved by discussion among all three
authors.

The study inclusion criteria were: (i) NSSI was defined as any intentional self-harm carried
out without any suicidal intent; (ii) a well-defined time frame in the measure of NSSI was
specified and consistent across all study participants; (iii) the assessment of life stress was
standardized across study participants (e.g., studies that extracted life event data from
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medical chart reviews were excluded); (iv) a well-defined time frame in the measure of life
stress was specified and consistent across all study participants; (v) for reasons already
mentioned above, analyses were included of objectively occurring life stress (i.e., studies
that only assessed physiologic or subjective stress in relation to NSSI were excluded); (vi) so
as to ensure adequate construct validity, and following the precedent of prior systematic
reviews of life stress (e.g., Liu & Alloy, 2010; Liu & Miller, 2014), the measure of life stress
must include a broad range of events (e.g., standard life events checklists or interviews)
rather than only one to a few items (e.g., having a mid-term exam); and (vii) in the case of
studies that included assessments of childhood maltreatment, this must not be the primary
form of life stress examined in association with NSSI.1 In the case of studies where more
information on the measurement of self-harm or life stress was needed to determine study
eligibility, every effort was made to obtain additional details in other publications describing
the measure (e.g., other publications based on the same dataset). Details regarding the time
frame assessed by the life stress measure in one study was obtained from its corresponding
author (Baetens et al., 2014). Studies that included life stress only as a covariate in their
analyses were considered for eligibility if these analyses included NSSI as a criterion
variable.

Using these inclusion criteria, we excluded 955 reports based on their titles and abstracts.
After this initial screen, an additional 102 were excluded based on a detailed full-text review,
leaving a set of 23 studies satisfying the eligibility criteria (see Figure 1 for PRISMA flow
chart). Studies were excluded based on full-text review because they (i) conflated NSSI with
suicide attempts (n = 50); (ii) focused solely or primarily on childhood maltreatment in their
assessment of life stress (n = 19); (iii) included assessments of life stress that did not
comprehensively measure this construct (i.e., the measure was limited to only a few items; n
= 8); (iv) provided insufficient information on how life stress was measured (n = 7); (v)
utilized a measure that more accurately reflected constructs other than life stress (e.g., a
scale assessing the severity of victimization experiences; n = 7); (vi) included only
subjective stress in analyses of NSSI (n = 5); (vii) were inconsistent across participants in
the time frame for which life stress was measured or the assessment time frame was not
reported (n = 4); (viii) utilized a non-standardized measure of life stress (e.g., medical chart
review; n = 1); and (ix) a corrigendum that did not result in any changes in the relevant
findings (n = 1). Two additional studies were excluded at a later stage of the review, detailed
below, for a final total of 104 excluded studies based on full-text review.

2.2. Data extraction

Of the 23 studies meeting eligibility criteria, nine featured overlapping samples from three
datasets. In these cases, determination of which study to include in the meta-analysis was
based, in descending order, on: (i) inclusion of sufficient reported data for meta-analysis; (ii)
inclusion of a broader range of life stressors in analyses of the relation between life stress
and NSSI; (iii) presentation of data on zero-order effects; (iv) use of longitudinal analysis;
and (v) largest sample size for the relevant analysis. Two of the nine studies were excluded

Lstudies focusing predominantly on childhood maltreatment were excluded, following the precedent of prior systematic reviews of life
stress (e.g., Liu & Miller, 2014). Additionally, in the case of childhood sexual abuse, the relation with NSSI has been the subject of
several prior systematic reviews (e.g., Klonsky & Moyer, 2008; Maniglio, 2011).
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at this stage, as they presented findings on life stress and NSSI that did not differ
substantively from those of other studies included in this review that drew from the same
samples, leaving a final set of 21 studies included in the current review.

To assess for potential moderators, we extracted data for 11 study characteristics. These
included four sample characteristics: (i) sample age group (i.e., youth versus adult), (ii)
mean age of sample, (iii) sample clinical status (i.e., community versus clinical or high-risk
sample); and (iv) percentage of female participants in the study sample. Data for seven study
design characteristics were also extracted, including: (i) cross-sectional versus longitudinal
design;2 (ii) NSSI instrument (i.e., self-report versus interview); (iii) timeframe of NSSI
assessment; (iv) coding of NSSI in the relevant analyses (dichotomous versus continuous);
(v) life stress instrument (i.e., self-report versus interview); (vi) life stress type (i.e.,
traumatic stressors versus general/others); and (vii) timeframe of life stress assessment.

2.3. Data analysis

All analyses were conducted with Comprehensive Meta-Analysis Version 3.3.070 (Biostat,
2014). The odds ratio (OR) was used as the primary index of effect size. In cases where ORs
were not reported, they were derived whenever possible from available data reported in the
study (e.g., means and standard deviations, correlation). All ORs were calculated such that
values greater than 1 indicated a positive association between life stress and NSSI (i.e., life
stress is associated with greater odds of engaging in NSSI). The overall weighted effect size
was calculated by pooling ORs across all relevant studies. For all analyses, random-effects
models were generated in preference to fixed-effects models, so as to account for the high
expected heterogeneity across studies resulting from differences in samples, measures, and
design. Heterogeneity across the studies was evaluated using the # statistic. / indicates the
percentage of the variance in an effect estimate that is due to heterogeneity across studies
rather than sampling error (i.e., chance). Low heterogeneity is indicated by /2 values of
around 25%, and moderate heterogeneity by # values of 50%. Substantial heterogeneity that
is due to real differences in study samples and methodology is indicated by an / value of
75%, which suggests that the observed heterogeneity is more than would be expected with
random error (Higgins, Thompson, Deeks, & Altman, 2003). In cases where high
heterogeneity is observed, random-effects models are more appropriate than fixed-effects
models in that they account for this heterogeneity by incorporating both sampling and study-
level errors, with the pooled effect size representing the mean of a distribution of true effect
sizes instead of a single true effect size. In contrast, fixed-effects models assume that a
single true effect size exists across all studies and any variance detected is due strictly to
sampling error. It thus estimates only within-study variance.

20f the eight studies featuring a longitudinal design (Burke et al., 2015; Guerry & Prinstein, 2010; Hankin & Abela, 2011; Hasking et
al., 2013; Liu et al., 2014; Voon et al., 2014a, 2014b; Yates et al., 2008), four included only analyses involving temporal overlap in the
measurement of life stress and NSSI (Hankin & Abela, 2011; Liu et al., 2014; Voon et al., 2014b; Yates et al., 2008). These analyses
were coded as cross-sectional in the current review. A fifth study included both cross-sectional and longitudinal analyses of life stress
in relation to NSSI (Hasking et al., 2013). In this case, the cross-sectional, zero-order (i.e., unadjusted) effect was included in the
meta-analysis, and the longitudinal, multivariate analysis of life stress in relation to first lifetime onset of NSSI was included in the
supplemental qualitative review.
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High heterogeneity is indicative of the need for moderator analyses to account for potential
sources of this heterogeneity. Each potential moderator was first assessed individually, with
the effect size at each level of the moderator estimated.

A common concern in conducting meta-analyses is the possibility of publication bias. That
is, studies with small effect sizes or non-significant findings are less likely to be published,
and thus may be more likely to be excluded from meta-analyses, resulting in a potentially
inflated estimate of the overall effect size. To assess for the presence of a potential
publication bias, the following publication bias indices were calculated: Orwin’s fail-safe //
(Orwin, 1983), Duval and Tweedie’s trim-and-fill analysis (Duval & Tweedie, 2000), and
Egger’s regression intercept (Egger, Davey Smith, Schneider, & Minder, 1997). Orwin’s
fail-safe NVis an indicator of the robustness of an overall effect size, calculating the number
of studies with an effect size of 0 that would be required to reduce the overall effect size in a
meta-analysis to non-significance. Duval and Tweedie’s trim-and-fill analysis produces an
estimate of the number of missing studies based on asymmetry in a funnel plot of the
standard error of each study in a meta-analysis (based on the study’s sample size) against the
study’s effect size. This analysis also calculates an effect size estimate and confidence
interval, adjusting for these missing studies. It is important to note that this procedure
assumes homogeneity of effect sizes, and thus, its results must be interpreted with a degree
of caution in cases where significant heterogeneity is present. Finally, Egger’s regression
intercept also provides an estimate of potential publication bias using a linear regression
approach assessing study effect sizes relative to their standard error.

3. Results

Of the final set of 21 studies, 13 were included in the meta-analytic review, yielding 14
unique effects.3 The remaining studies were excluded from meta-analysis, but retained for
qualitative review, because: (i) they featured samples included in other studies in the
metaanalysis (n = 4); (ii) examined individuals with NSSI relative to a presumably more
severe group (i.e., suicide attempters; n = 1); (iii) assessed life stress in an NSSI-only sample
(i.e., compared single life-time engagement in NSSI to repeated NSSI in relation to life
stress; n = 1); (iv) assessed life stress as an outcome, rather than predictor, for NSSI (n = 1);
(v) or did not report enough data for meta-analysis (n = 1).4

Of the 21 final studies included in this review, 33% (n = 7) featured clinical or high-risk
samples, 76% (n = 16) included a primarily or exclusively youth sample. Only 19% (n = 4)
of the studies included longitudinal analyses. The time period covered by the assessment of
NSSI ranged from 30 days to lifetime, with the latter being most common. The assessments
of life stress covered periods ranging from 3 months to lifetime, with the latter being most
frequently adopted. In terms of instruments used to assess NSSI, 24% (n = 5) of the studies
adopted an interview, the rest using self-report measures. Similarly, a minority of studies
featured interview-based assessments of life stress (19%, n = 4), the majority adopting self-
report life events checklists. For a summary of study details, see Table 1.

30ne study produced separate effect sizes for males and females.
The authors were contacted but unable to produce the data required for inclusion in the meta-analysis.
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3.2. Quantitative analyses

We first calculated the overall weighted effect size for the relation between life stress and
NSSI. The weighted mean OR was 1.81 (95% CI = 1.49-2.21), p < .001, indicating that the
odds of engaging in NSSI were 81.4% greater when exposed to a stressful life event.
Heterogeneity was high (/# = 95.67%), indicating the appropriateness of moderator analyses.

3.2.1. Moderator analyses: Sample characteristics—In our moderator analyses,
the strength of the association between life stress and NSSI did not change as a function of
the mean age of the study sample. This finding held true regardless of whether mean age was
treated as a categorical (p = .13) or continuous variable (6= -.02, p=.17). Similarly, the
association between life stress and NSSI was not moderated by the percentage of female
participants in each study (6< .01, p=.14). Community samples were found to be associated
with a larger effect (OR = 2.17 [95% CI = 1.26-3.73], p < .01), however, than were clinical
or high-risk samples (OR = 1.16 [95% CI = 1.05-1.27], p< .01).

3.2.2. Moderator analyses: Study design characteristics—Larger effects were
observed in studies featuring self-report measures of NSSI (OR = 2.16 [95% CI = 1.54—
3.04], p<.001) relative to interview-based measures of this behavior (OR = 1.17 [95% ClI
=.88-1.55], p=.29). Additionally, assessing NSSI over a longer interval was associated
with a stronger effect (ORNss| over more than 12 months = 2-23 [95% CI = 1.40-3.57], p=.001)
than was measuring NSSI over the last year or less (ORNss| over the past 12 months = 1.10 [95%
Cl =1.06-1.14], p<.001). In contrast, self-report measure of life stress did not differ
significantly from interview-based assessments of this construct (o =.07). Similarly, the
length of period covered by the assessment of life stress did not moderate the relation
between this construct and NSSI (p = .61). The relation between life stress and NSSI also
did not differ as a function of stressor type (p = .32).5 A comparison of cross-sectional and
longitudinal studies was not possible, as all studies included in the meta-analysis employed
cross-sectional analyses. Similarly, all effect sizes included in the meta-analysis were for
NSSI coded as a dichotomous variable, and the treatment of NSSI as a continuous versus
categorical variable was therefore not suitable for moderator analysis. In sum, whereas larger
effects were found in studies featuring self-report measures of NSSI as well as studies
assessing NSSI over longer intervals, method of measuring of life stress and length of
assessment interval for this construct did not moderate the strength of the association
between life stress and NSSI.

3.2.3. Publication bias—In our assessment of potential publication bias, Orwin’s fail-
safe-N indicated that 74 unpublished studies with an OR of 1.0 would be required to reduce
the weighted effect size for the relation between life stress and NSSI to 1.1 (our a priori
trivial effect size), suggesting that the observed weighted effect size is relatively robust.
Egger’s regression test, however, revealed evidence of significant publication bias (intercept
=3.31, [95% CI = .35-6.28], t=2.44, df = 12, p< .05). Additionally, the funnel plot of
effect sizes was notably asymmetrical (Figure 2). When the trim-and-fill method was used to

SNo differences between stressor subtypes were also found when comparisons were made between general stressors, family stressors,
and traumatic stressors (p = .10).
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correct parameter estimates for potential publication bias, the adjusted weighted OR was
reduced from 1.81 (95% CI = 1.49-2.21) to 1.33 (95% CI = 1.08-1.63), a smaller, but still
significant, effect.

3.3. Qualitative analyses

3.3.1. Prospective prediction of first lifetime onset of NSSI—Two studies drawn
from the same sample examined life stress longitudinally in relation to first lifetime
engagement in NSSI (Hasking, Andrews, & Martin, 2013; Voon, Hasking, & Martin,
2014a). Interestingly, these two studies reported contradictory findings, with one observing a
significant relation between life stress and first onset of NSSI (adjusted
ORaseline to 12-month follow-up = 1.10 [95% CI = 1.06-1.17] and adjusted
OR12-month to 24-month follow-up = 1.12 [95% CI = 1.07-1.18]; Voon et al., 2014a) and the
other failing to document this association (adjusted ORpaseline to 12-month follow-up = 1.31
[95% CI = .96-1.78]; Hasking et al., 2013). What may in large part account for these
discrepant findings is that the latter study included more covariates than the former,
particularly NSSI within the social network and thoughts of NSSI prior to engagement in
this behavior. Even in the study reporting a positive association, it is worth noting that the
observed effect size was very modest.

3.3.2. NSSI recurrence—Two cross-sectional studies provided preliminary support for
the view that life stress is positively associated with recurrent NSSI. In one study (Manca,
Presaghi, & Cerutti, 2014), higher rates of life stress were observed for frequent than for
infrequent engagement in NSSI (Z=5.03, p< .01). A degree of caution should be observed
in interpreting this finding, however, as artificial dichotomization of continuous variables
can lead to loss of measurement precision (Ruscio & Ruscio, 2002), an increased risk for
spurious findings (i.e., Type I error; MacCallum, Zhang, Preacher, & Rucker, 2002; Maxwell
& Delaney, 1993), as well as loss of statistical power and attendant risk for Type Il errors
(Cohen, 1983; MacCallum et al., 2002). Addressing this concern, a second study (\Voon,
Hasking, & Martin, 2014b) found evidence of a positive association between life stress and
NSSI treated as a continuous variable (r= .33, p<.01). Importantly, this finding held when
this relation was assessed longitudinally over a 12-month period (r= .19, p < .001; Hasking
etal., 2013).

3.3.3. NSSI versus suicidal ideation and behavior—Two cross-sectional studies
included direct comparisons of individuals who engaged in NSSI and had no history of
suicidality with suicidal counterparts (Baetens, Claes, Muehlenkamp, Grietens, & Onghena,
2011; Tuisku et al., 2009). One of these studies reported no difference between the two
groups (OR = .55 [95% CI = .22-1.40]; Tuisku et al., 2009). This finding should be
interpreted with some caution, however, given its relatively small sample size (Nnssj only =
21, NNss| and suicidality = 52), Which limits its ability to detect a significant effect. In contrast,
the other study, featuring a larger sample (n = 236), found adolescent suicide attempters
were more likely to have experienced life stress (£= —4.28, p < .001, fsfect size = -26),
particularly academic problems, parental separation or divorce, an illness in the family,
suicidality in social network, and the death of friend (Baetens et al., 2011). A third cross-
sectional study compared individuals with only NSSI to those who also had attempted
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suicide in terms of traumatic life events, finding higher rates of interpersonal events in the
case of the latter (partial 2 = .06—.16; Zetterqvist, Lundh, & Svedin, 2013). In summary,
whereas one study did not find any difference between individuals who engage in NSSI and
suicidal counterparts in terms of life stress, two other studies observed higher rates of life
stress among suicide attempters relative to those who engaged in NSSI.

3.3.4. Diathesis-stress and mediation—Four studies tested diathesis-stress models
of NSSI (Guerry & Prinstein, 2010; Hasking et al., 2013; Voon et al., 2014a; Voon, Hasking,
& Martin, 2014c). Life stress was found in one study to interact with depressogenic
cognitions to predict NSSI 9 to 18 months later (Guerry & Prinstein, 2010). Life stress was
similarly observed to interact with exposure to peer NSSI to predict engagement in this
behavior over a 12-month period (Hasking et al., 2013). In a recent cross-sectional study, life
stress interacted separately with rumination and emotion regulation in predicting NSSI
(Voon et al., 2014c). These interactions did not predict first onset of NSSI, however, in a
longitudinal study drawn from the same sample (Moon et al., 2014a). Voon et al. (2014c) also
found life stress to be associated with NSSI through the mediational effect of psychological
distress. A fifth study (Christoffersen, Mghl, DePanfilis, & Vammen, 2015) also found
cross-sectional support for a mediational model, with reduced social support mediating the
relation between traumatic life stress and NSSI. Caution should be taken in interpreting
these findings, however, given concerns regarding the validity of cross-sectional tests of
mediation (Lindenberger, von Oertzen, Ghisletta, & Hertzog, 2011; Maxwell & Cole, 2007).
To summarize, three studies found support for a diathesis-stress model of NSSI, whereas one
did not. Two studies identified potential mediators of the relation between life stress and
NSSI, albeit with their cross-sectional design limiting inferences regarding the temporal
nature of these associations.

3.3.5. NSSI and stress generation—An interesting possibility evaluated, in part, in a
recent study (Burke, Hamilton, Abramson, & Alloy, 2015) is that NSSI may share a
transactional relation with life stress. That is, not only may life stress increase risk for NSSI
(i.e., a stress exposure model of psychopathology), but NSSI, or more precisely
characteristics associated with risk for this behavior, may confer risk for later life stress (i.e.,
stress generation; Hammen, 1991, 2006). More specifically, in applying the stress generation
hypothesis to NSSI, one would predict individuals who engage in this behavior to experience
prospectively higher rates of life stress that are at least in part dependent on their own
characteristics, beliefs, and behaviors (i.e., dependent stress, such as the end of a
relationship), but also not to differ in their rates of life stress that occurs outside their
influence (i.e., independent stress, such as the death of a relative). Consistent, in part, with
the stress generation hypothesis, this study found adolescents with a lifetime history of NSSI
prospectively experienced greater levels of interpersonal stress (f = .33, p < .001), but not
non-interpersonal stress (B = .11, ns) over a six-month period. Furthermore, this relation was
moderated by sex, such that this stress generation effect was observed in girls (= 4.07, p<.
001) but not boys (¢= -.45, ns). Although only one study provided a partial assessment of
the stress generation hypothesis in relation to engagement in NSSI, its findings suggest that
future research in this area is warranted.
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4. Discussion

The current review aimed to present a systematic quantitative and qualitative analysis of the
association between life stress and NSSI. The results were largely consistent in providing
support for a stress exposure model of NSSI. In the meta-analysis, the pooled odds of
engaging in NSSI were approximately 80% greater after experiencing life stress than when
life stress was absent, a relatively modest effect size. After adjusting for publication bias, the
weighted odds of engaging in NSSI were reduced to 33% higher when experiencing life
stress relative to the absence of life stress. In qualitative analyses, evidence of this relation
was stronger for NSSI recurrence than first onset of this behavior. Again, in both cases, the
magnitude of this relation generally appeared to be fairly modest. These qualitative findings,
however, are based on a notably small number of studies, some drawn from the same
sample, and thus their findings should be regarded as preliminary, awaiting replication in
future research.

Several possibilities exist to account for the small effect sizes observed across these studies.
First, the time period covered by life stress instruments tended to be quite long, with the vast
majority cases involving single-time-point assessments spanning 12 months or longer. Such
lengthy recall periods for life stress are problematic because recollection of major life events
tends to fade after a year in adults (Paykel, 1997) and approximately seven months in
adolescents (Monck & Dobbs, 1985), and less severe events are often forgotten over briefer
intervals (Brown & Harris, 1982). If relatively more distal life stress is of pathogenic
relevance to NSSI, it may not be adequately captured with the long recall periods employed
by most studies, and assessments at multiple time-points over briefer intervals may be
recommended. Additionally, the life stress that has been implicated in the pathogenesis of
other stress-related forms of mental illness, such as depression (Hammen, 2005) and suicidal
ideation and behavior (Liu & Miller, 2014), has generally been found to be much more
proximally related to their occurrence. For example, life stress occurring in the three months
prior to depressive onset appears to be most etiologically relevant to this disorder (Harkness,
Bruce, & Lumley, 2006). Furthermore, one recent study found support for acute life stress as
a precipitant of suicidal behavior, with suicide attempters being more likely to experience
life stress in the 24 hours prior to their attempt than during hours 24 to 48 prior to attempt
(Bagge, Glenn, & Lee, 2013). If proximal, relative to distal, life stress is similarly more
relevant to the occurrence of NSSI, the ability to detect this relation is likely to be diluted
substantially by the presence of less etiologically relevant and distal life stress captured with
measures employing lengthy recall periods. Although the length of period covered by life
stress instruments was not found significantly to account for effect size heterogeneity across
studies in moderator analyses, this may in part be due to the dichotomization of this
moderator variable as 12 months or less versus over 12 months, necessitated by the fact that
only two studies in the meta-analysis featured life stress assessments of less than 12 months.
Dichotomization at 12 months may not have provided sufficient sensitivity to detect
moderation by length of period covered by the life stress instrument if many studies at both
levels of this moderator variable employed too long of a recall period. Future research
utilizing shorter recall periods with greater temporal resolution in the assessment of life
stress is required to ascertain to what degree this may indeed be the case.
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A second potential explanation for the small observed overall effect size for the relation
between life stress and NSSI is the relative lack of resolution in the types of life stress
assessed in the existing literature. More specifically, most studies examined life stress as a
general construct, with traumatic events being most common among the studies that
evaluated stressor subtypes (four studies included in the meta-analysis and five studies
overall). Insofar as certain stressor subtypes are involved in the pathogenesis of NSSI, and
insofar as other stressor subtypes are not, the consideration of all stressors within a unitary
construct is a significant concern, as it is likely to diminish the magnitude of the observed
association between life stress and NSSI. It is worth mentioning within this context that
evidence of specificity of stressor subtypes has been noted for other forms of mental illness.
For example, there is some evidence that dependent life stress may be more depressogenic
than independent stress (Hammen, Marks, Mayol, & DeMayo, 1985; Kendler, Gardner, &
Prescott, 2002, 2006). Moreover, interpersonal stress seems particularly relevant to the
etiology and maintenance or recurrence of depression, anxiety, and suicidal ideation and
behavior (Hammen, 2005; Heimberg, Brozovich, & Rapee, 2010; Liu & Miller, 2014). As
will be detailed below, there is good reason to suspect that stressor content may be similarly
important for understanding risk for NSSI.

A third possibility is that life stress and NSSI do indeed share only a modest association.
Giving weight to this possibility is the fact that only a small minority of individuals who
experience life stress engages in NSSI. The implication of this fact is that a stress exposure
model of NSSI may provide an incomplete account of the role of life stress in the onset and
recurrence of this behavior. Instead, it may be that only individuals who possess pre-existing
diatheses for NSSI engage in this behavior when confronted with life stress (i.e., diathesis-
stress models of NSSI). There is a notable paucity of studies to date evaluating diathesis-
stress models of NSSI, with some preliminary support existing only for life stress
interactions with depressogenic cognitive styles (Guerry & Prinstein, 2010) and some more
mixed support for emotion regulation and rumination (Moon et al., 2014a, 2014c). Although
not a diathesis-stress study per se, a fourth report found life stress to interact with external
interpersonal factors in the form of peer NSSI to predict future NSSI (Hasking et al., 2013).
Reflecting the preliminary state of the empirical literature in this area is the fact these four
studies were based on only two samples. Additional research is therefore needed,
particularly with theoretically derived diatheses, to advance our understanding of the
potential applicability of diathesis-stress models to the etiology and recurrence of NSSI.

It is important to note that these possible explanations for the modest relation between life
stress and NSSI need not be mutually exclusive. Rather, some or all of these explanations
may to some degree be involved in accounting for the observed weighted effect size. It may
be, for example, that proximal life stress precipitates engagement in NSSI, but only when
interacting with a pre-existing diathesis, and only for specific subtypes of life stress.

In addition to the timeframe of life stress instrument, other findings that emerged in the
moderator analyses warrant discussion. First, the magnitude of the association between life
stress and NSSI was significantly larger in community samples than in clinical or at-risk
samples. This may be a function of the fact that, as previously mentioned, life stress is a
non-specific risk factor for mental illness (Beards et al., 2013; Enoch, 2011; Hammen, 2005;
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Hyman & Sinha, 2009). In community samples, consisting mostly of healthy controls, NSSI
is, in large measure, being compared to the absence of psychopathology. In contrast, clinical
or at-risk samples involve comparisons to controls for whom there is a higher prevalence of
psychopathology, and thus more exposure to life stress, than may reasonably be expected for
healthy controls within community samples.

Second, moderator analyses yielded a significantly larger pooled effect size for studies using
a self-report measure of NSSI than ones featuring interview-based assessments. Although
this finding may initially seem counterintuitive, given the greater methodological rigor of
empirically validated interview-based measures (Guerry & Prinstein, 2010), it may to some
degree be due to the possibility that self-report measures of NSSI are less precise and
consistent than interview-based assessments in capturing experiences of deliberate self-harm
in a manner that observes the researchers’ definition of this construct. Of particular
importance in the present context is the possible endorsement of false positives on self-
report measures of NSSI. More specifically, it is possible that acts of self-harm that would fit
the standard research definition of suicide attempts (i.e., self-harm conducted with non-zero
intent to die; Asarnow et al., 2011) may instead be endorsed as NSSI by respondents on self-
report measures, particularly if the degree of suicidal intent was low (i.e., most of the intent
in engaging in the self-harm behavior was notto die). Given the aforementioned preliminary
evidence that suicidal behavior is associated with higher rates of life stress than is NSSI, the
potential misclassification of suicide attempts as NSSI on self-report measures may
reasonably be expected to result in a stronger association with life stress than would be the
case with interview-based assessments.

The finding that the relation between life stress and NSSI was weaker when NSSI was
assessed over the last 12 months than when measured over longer spans of time was
particularly curious. Given the aforementioned study reporting preliminary evidence for the
possible relevance of stress generation to NSSI (Burke et al., 2015), and given the cross-
sectional design utilized in all studies included in the meta-analysis, one potential
explanation for this finding is that both stress exposure and stress generation processes may
be reflected across these studies in their analyses of the association between life stress and
NSSI. In contrast to measures of lifetime occurrence of NSSI, assessments limited to the
past 12 months likely would not identify a proportion of individuals with a lifetime history
of NSSI. Inasmuch as such individuals are categorized in studies using such measures as not
having engaged in NSSI, and inasmuch as such individuals experience higher rates of
dependent stress over the past 12 months (i.e., stress generation), their inclusion in the
control condition would likely reduce the strength of the observed association between life
stress and NSSI. This is less likely to occur in studies utilizing a lifetime measure of NSSI.
Importantly, this should not be taken to imply that measures of lifetime occurrence of NSSI
are preferable to measures over briefer intervals. On the contrary, in studies that assess NSSI
only over the lifetime, it is impossible to determine the temporal relation between life stress
and NSSI, a consideration of particular importance to the degree that stress generation is
indeed phenomenologically relevant to NSSI.
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4.1. Design considerations

As has been touched upon above, the empirical literature on the relation between life stress
and NSSI is qualified by several important methodological limitations. Although the existing
studies in this area are valuable for the insight they provide into this relation, the adoption of
several methodologically rigorous design features in future research is essential to advance
our understanding of the association between life stress and NSSI. In particular, it would be
important to conduct multi-wave assessments of both life stress and NSSI over relatively
brief intervals (e.g., six months) so as to facilitate accurate recall of both. Such an approach
would allow for finer temporal resolution and a cleaner assessment of the temporal relation
between life stress and NSSI. One could evaluate, for example, the extent to which life stress
over the preceding six months, after covarying the occurrence of NSSI during the same time
period, prospectively predicts engagement in this self-harm behavior over the following six
months. Such clean temporal separation between these two constructs is particularly
important for determining whether the life stress is not merely a correlate but, in fact, a risk
factor for NSSI (Kazdin, Kraemer, Kessler, Kupfer, & Offord, 1997; Kraemer et al., 1997;
Kraemer, Stice, Kazdin, Offord, & Kupfer, 2001).

Moreover, the use of exacting multi-wave designs is necessary for what may be termed
second generation research, moving beyond tests of a basic stress exposure model of NSSI
toward a more nuanced understanding of its relation to life stress, particularly in terms of
mediational models elucidating the potential pathways through which life stress exerts its
pathogenic effect. As noted above, only two studies to date have examined mediational
pathways underlying the relation between life stress and NSSI, both featuring cross-
sectional analyses (Christoffersen et al., 2015; Voon et al., 2014c). Future research in this
area on mediational relations is important for its potential to identify targets for clinical
intervention.

Another major design feature that is notably rare in the existing literature are interview-
based assessments of life stress, particularly contextual threat life stress interviews, which
are considered the gold standard in life stress research (Dohrenwend, 2006; Hammen, 2005;
Kessler, 1997; Monroe, 2008; Paykel, 2001). Only one study of NSSI to date (Yates,
Carlson, & Egeland, 2008) included an interview-based contextual threat approach to
measuring life stress, albeit over a 64-month period. With its ability to facilitate precise
dating of the occurrence of individual life events, especially when assessed over relatively
brief periods, the adoption of this approach is necessary for achieving the fine degree of
resolution required to delineate the temporal parameters of the relation between etiologically
relevant life stress and NSSI. This methodology would make possible, for example, the
ability to identify the time-point at which life stress becomes relatively less related to onset
or recurrence of NSSI (e.g., whether life stress in the three months immediately prior to
NSSI are of especial relevance to its occurrence).

Contextual threat approaches to measuring life stress are also unique in the degree of
resolution they provide regarding the content of individual stressors, as they involve eliciting
a rich narrative of the context and consequences surrounding each event (Brown & Harris,
1978). Such rich contextual information is particularly important for allowing an accurate
identification of multiple potential stressor subtypes into which each event may be
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categorized. The event “changed schools”, for example, could be classified as a dependent
(e.g., if the child was expelled from a prior school) or independent stressor (e.g., if itis a
consequence of the child’s parents moving to a new job in a different city). Another event,
“got into a car accident”, could potentially be coded as a financial event, a legal event, an
interpersonal event (e.g., if it results in an argument between an adolescent driver and his or
her parents), a physical health event if the individual was injured, and a loss event. Such
details are not possible with alternative approaches to measuring life stress, for which there
are therefore not insubstantial challenges to evaluating hypotheses regarding the specificity
of stressor subtypes in relation to NSSI.

Finally, for reasons already mentioned above, it would be important to use empirically
validated interview-based assessments of NSSI, thereby ensuring that this behavior is
cleanly differentiated from suicide attempts and that any observed association with life stress
is not, in part, reflective of the presence of suicidal behavior. This methodological approach
has the added advantage of making possible relatively accurate recording of recent
occurrences of NSSI (e.g., dates and number of days engaged in this behavior over the past
30 days), especially when used in conjunction with calendar aids typical of contextual threat
approaches to life stress assessment, facilitating analyses of the temporal relation between
recent life stress and this self-harm behavior.

4.2. A conceptual model of life stress and NSSI

There is a marked need for theory-driven research to advance our knowledge of the
association between life stress and NSSI. Drawing on the existing theoretical and empirical
literature, we present a preliminary conceptual model of this association with the hope that it
may serve as a useful aid for future work in this area. It should be noted, however, that it is
beyond the scope of the current review to present a comprehensive explanatory model of life
stress in relation to NSSI, and a detailed consideration of several potentially relevant factors
(e.g., neurobiological processes) are therefore necessarily omitted. Additionally, in
highlighting proximal interpersonal life stress, we do not mean to imply that other forms of
proximal life stress are not etiologically relevant to NSSI. Rather, the proposed model is
meant to serve as an initial and parsimonious organizational framework from which future
studies could draw, with selective emphasis placed the types of life stress and associated
diatheses that appear most relevant to risk for NSSI. Particular emphasis was also placed on
hypothesized associations for which current theoretical and empirical support is strongest.

We hypothesize that both relatively distal and more proximal life stress are involved in the
etiology and recurrence of NSSI. Importantly, however, we also hypothesize that a degree of
specificity exists regarding the stressor subtypes that function as distal and proximal risk
factors for this behavior; relatively distal stressors most relevant to risk for NSSI are likely to
include both interpersonal stressors as well as those involving physical pain or fear for
physical safety, whereas relevant proximal stressors are more likely to be interpersonal in
nature. Furthermore, we posit that the precise nature of the relation between these stressors
and NSSI differs appreciably, with more distal life stress affecting risk for NSSI through
mediational pathways, whereas more proximal life stress functioning as precipitants
moderating the relation between pre-existing diatheses and NSSI.
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More specifically, and starting with more distal factors, interpersonal stressors, as well as
physically painful and fear-provoking ones, may indirectly increase risk for future
engagement in NSSI through the development of specific diatheses that have been linked to
this behavior. We hypothesize that some specificity exists between distal stressor subtypes
and individual diatheses. In particular, and drawing on the interpersonal theory of suicide
(Joiner, 2005; Van Orden et al., 2010), we posit that distal stressors involving physical pain
and fear for physical safety are likely to lead to increased tolerance for the pain involved in
self-harm. According to this theory, through multiple experiences of physically painful and
fear-provoking experiences over time, individuals may habituate to the pain and fear
associated with self-injurious behavior, what has been termed the acquired capability for
suicide. Consistent with this theory, painful and fear-provoking experiences have been
associated with the acquired capability for suicide (Anestis & Joiner, 2012; Franklin, Hessel,
& Prinstein, 2011). This process may be similarly applicable to the etiology of NSSI.
Importantly, this potential mechanism may be specific to physical rather than psychological
distress tolerance, as individuals who engage in NSSI have been found to demonstrate
greater physical pain tolerance than those who do not engage in selfinjury (Franklin et al.,
2011; Gratz et al., 2011; St. Germain & Hooley, 2013), but lower psychological distress
tolerance (Nock & Mendes, 2008; Nock, 2010). Although several studies included in the
current review have found a higher rate of traumatic life events in individuals who engage in
NSSI (Christoffersen et al., 2015; Layne et al., 2014; Paul, Schroeter, Dahme, & Nutzinger,
2002; Ray-Sannerud, Bryan, Perry, & Bryan, 2015; Zetterqvist et al., 2013), the degree to
which increased tolerance for physical pain underlies the relation between physically painful
or fear-provoking life stress and NSSI remains to be empirically determined.

The aforementioned lower tolerance for psychological distress, or emotion dysregulation,
has consistently been found to be a prominent feature of NSSI within the research literature
(Adrian, Zeman, Erdley, Lisa, & Sim, 2011; Gratz & Roemer, 2008; Gratz et al., 2011;
Kaess et al., 2012; Nock & Mendes, 2008; Nock et al., 2008; Sim, Adrian, Zeman, Cassano,
& Friedrich, 2009). It may also potentially function as a mechanism linking distal
interpersonal stressors, as well as painful and fear-provoking stressors, to NSSI. That painful
and fear-provoking life stress may potentially be involved in the development of emotion
dysregulation is supported by a recent study in which children with a history of traumatic
stressors, particularly ones involving physical pain and fear for safety, exhibited attenuated
amygdala-anterior cingulate cortex connectivity, a pathway associated with emotion
regulation (Pagliaccio et al., 2015). Several studies have also implicated interpersonal
stressors, particularly ones involving victimization or social rejection, in the disruption of
the normative development of emotion regulation skills (Baumeister, DeWall, Ciarocco, &
Twenge, 2005; McLaughlin, Hatzenbuehler, & Hilt, 2009; McLaughlin & Hatzenbuehler,
2009). The possibility that emotion dysregulation may serve as a mediating mechanism
between distal interpersonal stressors, as well as painful and fear-provoking stressors, and
NSSI is in need of empirical validation.

Pathogenic cognitive processes may be yet another potential mediational pathway linking
distal interpersonal stressors and NSSI. Individuals who engage in NSSI have been found to
possess a more self-critical cognitive style (Glassman, Weierich, Hooley, Deliberto, & Nock,
2007), and negative self-views are frequently reported as a trigger for engagement in NSSI
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(Nock, Prinstein, & Sterba, 2009). Whether distal interpersonal stressors may be an
antecedent to the negative cognitive patterns relevant to the etiology and maintenance of
NSSI is an intriguing possibility awaiting future investigation. There is substantial
theoretical and empirical support, however, for the role of negative interpersonal interactions
in the development of dysfunctional cognitive styles. According to Cole's (1990, 1991)
competency-based model of depression, for example, children can become at risk for
developing negative self-schemata through repeated experiences of interpersonal stress,
particularly in the form of negative feedback from others (e.g., parents, teachers, and peers).
The role of these negative interpersonal experiences in the formation of negative self-views
has received empirical support (Cole, Martin, & Powers, 1997; Tram & Cole, 2000).
Similarly, Rose and Abramson (1992) have put forth the view that repeated life stress may
lead a child eventually to develop a negative cognitive style characterized, in part, by the
tendency to infer negative self-characteristics in response to future negative events.
Importantly, this is particularly the case for interpersonal conflicts involving verbal
victimization from peers and adults, because, in such cases the negative self-inference is
often directly supplied by the other individual and thus has a higher probability of being
internalized as part of the negative interpersonal experience. The role of verbal peer
victimization in the development of negative cognitive styles has been documented (Gibb,
Abramson, & Alloy, 2004). This effect of negative interpersonal experiences on the
development of negative self-schemata is specific to early childhood, as cognitive schemata
are malleable during this period of development, but appear to solidify into more stable and
trait-like thinking patterns during the transition to adolescence, corresponding with changes
in cognitive development (e.g., concrete or formal operational stage; Cole, 1991; Garber &
Flynn, 2001; Hankin, 2008; Nolen-Hoeksema, Girgus, & Seligman, 1992; Rose &
Abramson, 1992; Tram & Cole, 2000; Turner & Cole, 1994).

With the increased stabilization of relevant diatheses in adolescence and adulthood, their
relation with life stress and NSSI is hypothesized to transition from one of mediation to
moderation. That is, proximal life stress may moderate the relation between diatheses for
NSSI and the prospective occurrence of this behavior. Such a transition from a mediational
to moderational relation with life stress has been observed for other forms of
psychopathology (e.g., depression; Cole & Turner, 1993; Turner & Cole, 1994). Importantly,
we hypothesize that the life stress involved in moderational relations with diatheses for NSSI
is likely to be particularly interpersonal in nature. This may be especially true in the case of
NSSI enacted for reasons of social negative reinforcement, as a means of terminating
negative interpersonal interactions. Peer victimization experiences have, indeed, been
associated with social negative reinforcement of NSSI, as well as social positive
reinforcement of this behavior, in individuals with a pre-existing diathesis (Hilt et al., 2008).
Given the increasing importance of social relationships in adolescence (Brown, 1990), and
corresponding increases in social sensitivity (Somerville, 2013) and emotional reactivity to
interpersonal stressors (Larson & Ham, 1993; Rudolph & Hammen, 1999), interpersonal
stressors may have greater potential to elicit negative affect relative to other stressors
subtypes and thus mativate intrapersonal functions of NSSI (i.e., intrapersonal positive and
negative reinforcement), as conceptualized within the four-function model of this behavior
(Bentley, Nock, & Barlow, 2014; Nock & Prinstein, 2004, 2005), particularly in this age
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group. These intrapersonal functions, in turn, may increase risk for subsequent NSSI in
response to similar future stressors. Partially suggestive of this possibility, in one study,
NSSI history was associated with emotion dysregulation (and physical pain tolerance), but
only when interpersonal distress was elicited (Gratz et al., 2011). Furthermore, as previously
mentioned, another study found evidence of a cognitive diathesis-interpersonal stress
interaction in predicting the prospective occurrence of NSSI (Guerry & Prinstein, 2010).

Finally, an intriguing possibility that potentially adds a layer of complexity to the association
between life stress and NSSI is that it may be a dynamic one. In particular, the relation
between the two phenomena may change over time, such that the level of life stress
generally required to precipitate NSSI may be greater for its first onset than for its
recurrence (i.e., stress sensitization; Monroe & Harkness, 2005; Post & Weiss, 1998). This
may, in part, be because of the self-reinforcing functions of this behavior (Bennum & Phil,
1983; Nock & Prinstein, 2004; Nock, 2010). Moreover, NSSI, itself, could lead to increased
physical pain tolerance and acquired capability for suicide (Gratz et al., 2011; Joiner,
Ribeiro, & Silva, 2012; Joiner, 2005), and this increased diathesis, in turn, may lower the
threshold for life stress required to precipitate subsequent recurrences of NSSI, in a manner
consistent with a psychological scarring effect (i.e., scar hypothesis; Lewinsohn, Steinmetz,
Larson, & Franklin, 1981).

4.3. Summary

The last few years have seen a marked growth of interest in delineating the relation between
life stress and NSSI. Indeed, of the 21 studies included in the current review, 15 were
published in the last five years alone. Across these studies, there appears to be a significant
but modest relation between life stress and NSSI. Several methodological limitations
characterize much of the existing literature, however, with the frequent adoption of cross-
sectional analyses involving temporal overlap between measures of life stress and NSSI, in
particular, constraining interpretability of the precise nature of the association between these
two phenomena (e.g., the degree to which life stress may be a cause, concomitant, or
consequence of NSSI). Future theoretically informed studies employing a multi-wave
design, assessing life stress and NSSI over relatively brief intervals, and utilizing interview-
based assessments of these constructs, hold particular promise for advancing our
understanding of their association. Finally, in addition to highlighting these considerations,
the current review proposes a preliminary conceptual model of this association which we
hope may serve as a guide for future research in this area.

Acknowledgments

Preparation of this manuscript was supported in part by the National Institute of Mental Health of the National
Institutes of Health under Award Number RO1MH101138 to the first author. The content is solely the responsibility
of the authors and does not necessarily represent the official views of the funding agency.

References

* Articles marked with an asterisk were included in the meta-analysis.

Abramson LY, Metalsky GI, Alloy LB. Hopelessness depression: A theory-based subtype of
depression. Psychological Review. 1989; 96:358-372.

Clin Psychol Rev. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Liuetal.

Page 20

Adrian M, Zeman J, Erdley C, Lisa L, Sim L. Emotional dysregulation and interpersonal difficulties as
risk factors for nonsuicidal self-injury in adolescent girls. Journal of Abnormal Child Psychology.
2011; 39:389-400. [PubMed: 20953828]

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders: DSM-5.
Washington, DC: American Psychiatric Association; 2013.

Anestis MD, Joiner TE. Behaviorally-indexed distress tolerance and suicidality. Journal of Psychiatric
Research. 2012; 46:703-707. [PubMed: 22475320]

Asarnow JR, Porta G, Spirito A, Emslie G, Clarke G, Wagner KD, Vitiello B, et al. Suicide attempts
and nonsuicidal self-injury in the Treatment of Resistant Depression in Adolescents: Findings from
the TORDIA study. Journal of the American Academy of Child & Adolescent Psychiatry. 2011;
50:772-781. [PubMed: 21784297]

*. Baetens I, Claes L, Martin G, Onghena P, Grietens H, Leeuwen K Van, Pieters C, et al. Is
nonsuicidal self-injury associated with parenting and family factors? Journal of Early
Adolescence. 2014; 34:387-405.

Baetens I, Claes L, Muehlenkamp J, Grietens H, Onghena P. Non-suicidal and suicidal self-injurious
behavior among Flemish adolescents: A web-survey. Archives of Suicide Research. 2011; 15:56—
67. [PubMed: 21294000]

Bagge CL, Glenn CR, Lee H-J. Quantifying the impact of recent negative life events on suicide
attempts. Journal of Abnormal Psychology. 2013; 122:359-368. [PubMed: 23088374]

Baumeister RF, DeWall CN, Ciarocco NJ, Twenge JM. Social exclusion impairs self-regulation.
Journal of Personality and Social Psychology. 2005; 88:589-604. [PubMed: 15796662]

Beards S, Gayer-Anderson C, Borges S, Dewey ME, Fisher HL, Morgan C. Life events and psychosis:

A review and meta-analysis. Schizophrenia Bulletin. 2013; 39:740-747. [PubMed: 23671196]

Beevers CG. Cognitive vulnerability to depression: A dual process model. Clinical Psychology
Review. 2005; 25:975-1002. [PubMed: 15905008]

*. Bennum I, Phil M. Depression and hostility in self-mutilation. Suicide and Life-Threatening

Behavior. 1983; 13:71-84. [PubMed: 6659009]

Bentley KH, Nock MK, Barlow DH. The four-function model of nonsuicidal self-injury: Key
directions for future research. Clinical Psychological Science. 2014; 2:638-656.

Biostat. Comprehensive Meta-Analysis Version 3. Englewood, NJ: Biostat; 2014.

Brent D. Nonsuicidal self-injury as a predictor of suicidal behavior in depressed adolescents. American
Journal of Psychiatry. 2011a; 168:452-454. [PubMed: 21536697]

Brent DA. Preventing youth suicide: Time to ask how. Journal of the American Academy of Child &
Adolescent Psychiatry. 2011b; 50:738-740. [PubMed: 21784291]

Brewin CR, Holmes EA. Psychological theories of posttraumatic stress disorder. Clinical Psychology
Review. 2003; 23:339-376. [PubMed: 12729677]

Brown, BB. Peer groups and peer cultures. In: Feldman, SS.; Elliott, GR., editors. At the threshold:
The developing adolescent. Cambridge, MA: Harvard University Press; 1990. p. 171-196.

Brown GW, Harris T. Fall-off in the reporting of life events. Social Psychiatry. 1982; 17:23-28.

Brown, GW.; Harris, TO. Social Origins of Depression. New York: The Free Press; 1978.

Burke TA, Hamilton JL, Abramson LY, Alloy LB. Non-suicidal self-injury prospectively predicts
interpersonal stressful life events and depressive symptoms among adolescent girls. Psychiatry
Research. 2015; 228:416-424. [PubMed: 26165966]

*, Cerutti R, Manca M, Presaghi F, Gratz KL. Prevalence and clinical correlates of deliberate self-harm
among a community sample of Italian adolescents. Journal of Adolescence. 2011; 34:337-347.
http://dx.doi.org/10.1016/j.adolescence.2010.04.004. [PubMed: 20471075]

Christoffersen MN, Mghl B, DePanfilis D, Vammen KS. Non-suicidal self-injury-Does social support
make a difference? An epidemiological investigation of a Danish national sample. Child Abuse &
Neglect. 2015; 44:106-116. [PubMed: 25435107]

Cohen J. The cost of dichotomization. Applied Psychological Measurement. 1983; 7:249-253.

Cohen, S.; Kessler, RC.; Gordon, LU. Measuring Stress: A Guide for Health and Social Scientists.
New York: Oxford University Press; 1995.

Clin Psychol Rev. Author manuscript; available in PMC 2017 July 01.


http://dx.doi.org/10.1016/j.adolescence.2010.04.004

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Liuetal.

Page 21

Cole DA. Relation of social and academic competence to depressive symptoms in childhood. Journal
of Abnormal Psychology. 1990; 99:422-429. [PubMed: 2266218]

Cole DA. Change in self-perceived competence as a function of peer and teacher evaluation.
Developmental Psychology. 1991; 27:682—688.

Cole DA, Martin JM, Powers B. A competency-based model of child depression: A longitudinal study
of peer, parent, teacher, and self-evaluations. Journal of Child Psychology and Psychiatry. 1997;
38:505-514. [PubMed: 9255694]

Cole DA, Turner JEJ. Models of cognitive mediation and moderation in child depression. Journal of
Abnormal Psychology. 1993; 102:271-281. [PubMed: 8315139]

Conway C, Hammen C, Espejo E, Wray N, Najman J, Brennan P. Appraisals of stressful life events as
a genetically-linked mechanism in the stress—depression relationship. Cognitive Therapy and
Research. 2012; 36:338-347.

Dohrenwend BP. Inventorying stressful life events as risk factors for psychopathology: Toward
resolution of the problem of intracategory variability. Psychological Bulletin. 2006; 132:477-495.
[PubMed: 16719570]

Duval S, Tweedie R. Trim and fill: A simple funnel-plot-based method of testing and adjusting for
publication bias in meta-analysis. Biometrics. 2000; 56:455-463. [PubMed: 10877304]

Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple,
graphical test. BMJ. 1997; 315:629-634. [PubMed: 9310563]

Enoch M-A. The role of early life stress as a predictor for alcohol and drug dependence.
Psychopharmacology. 2011; 214:17-31. [PubMed: 20596857]

Espejo EP, Ferriter CT, Hazel NA, Keenan-Miller D, Hoffman LR, Hammen C. Predictors of
subjective ratings of stressor severity: The effects of current mood and neuroticism. Stress and
Health. 2011; 27:23-33.

Franklin JC, Hessel ET, Prinstein MJ. Clarifying the role of pain tolerance in suicidal capability.
Psychiatry Research. 2011; 189:362-367. [PubMed: 21868104]

Garber J, Flynn C. Predictors of depressive cognitions in young adolescents. Cognitive Therapy and
Research. 2001; 25:353-376.

*. Garrison CZ, Addy CL, McKeown RE, Cuffe SP. Nonsuicidal physically self-damaging acts in
adolescents. Journal of Child and Family Studies. 1993; 2:339-352. http://dx.doi.org/10.1007/
BF01321230.

Gibb BE, Abramson LY, Alloy LB. Emotional maltreatment from parents, verbal peer victimization,

and cognitive vulnerability to depression. Cognitive Therapy and Research. 2004; 28:1-21.

Glassman LH, Weierich MR, Hooley JM, Deliberto TL, Nock MK. Child maltreatment, non-suicidal
self-injury, and the mediating role of self-criticism. Behaviour Research and Therapy. 2007;
45:2483-2490. [PubMed: 17531192]

Grant KE, Compas BE, Stuhlmacher AF, Thurm AE, McMahon SD, Halpert JA. Stressors and child
and adolescent psychopathology: Moving from markers to mechanisms of risk. Psychological
Bulletin. 2003; 129:447-466. [PubMed: 12784938]

Grant KE, Compas BE, Thurm AE, McMahon SD, Gipson PY. Stressors and child and adolescent
psychopathology: Measurement issues and prospective effects. Journal of Clinical Child and
Adolescent Psychology. 2004; 33:412-425. [PubMed: 15136206]

Gratz KL, Hepworth C, Tull MT, Paulson A, Clarke S, Remington B, Lejuez CW. An experimental
investigation of emotional willingness and physical pain tolerance in deliberate self-harm: The
moderating role of interpersonal distress. Comprehensive Psychiatry. 2011; 52:63-74. [PubMed:
21220067]

Gratz KL, Roemer L. The relationship between emotion dysregulation and deliberate self-harm among
female undergraduate students at an urban commuter university. Cognitive Behaviour Therapy.
2008; 37:14-25. [PubMed: 18365795]

Guerry JD, Prinstein MJ. Longitudinal prediction of adolescent nonsuicidal selfinjury: Examination of
a cognitive vulnerability-stress model. Journal of Clinical Child and Adolescent Psychology. 2010;
39:77-89. [PubMed: 20390800]

Gunnar M, Quevedo K. The Neurobiology of stress and development. Annual Review of Psychology.
2007; 58:145-173.

Clin Psychol Rev. Author manuscript; available in PMC 2017 July 01.


http://dx.doi.org/10.1007/BF01321230
http://dx.doi.org/10.1007/BF01321230

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Liuetal.

Page 22

Hammen C. Generation of stress in the course of unipolar depression. Journal of Abnormal
Psychology. 1991; 100:555-561. [PubMed: 1757669]

Hammen C. Stress and depression. Annual Review of Clinical Psychology. 2005; 1:293-319.

Hammen C. Stress generation in depression: Reflections on origins, research, and future directions.
Journal of Clinical Psychology. 2006; 62:1065-1082. [PubMed: 16810666]

Hammen C, Marks T, Mayol A, DeMayo R. Depressive self-schemas, life stress, and vulnerability to
depression. Journal of Abnormal Psychology. 1985; 94:308-319. [PubMed: 4031228]

Hankin BL. Stability of cognitive vulnerabilities to depression: A short-term prospective multiwave
study. Journal of Abnormal Psychology. 2008; 117:324-333. [PubMed: 18489208]

*. Hankin BL, Abela JRZ. Nonsuicidal self-injury in adolescence: Prospective rates and risk factors in
a 2 % year longitudinal study. Psychiatry Research. 2011; 186:65—-70. [PubMed: 20807667]
Harkness KL, Bruce AE, Lumley MN. The role of childhood abuse and neglect in the sensitization to
stressful life events in adolescent depression. Journal of Abnormal Psychology. 2006; 115:730—

741. [PubMed: 17100530]

*. Hasking P, Andrews T, Martin G. The role of exposure to self-injury among peers in predicting later
self-injury. Journal of Youth and Adolescence. 2013; 42:1543-1556. [PubMed: 23435860]
Heimberg, RG.; Brozovich, FA.; Rapee, RM. A cognitive behavioral model of social anxiety disorder:
Update and extension. In: Hofmann, SG.; DiBartolo, PM., editors. Social anxiety: Clinical,

developmental, and social perspective. 2nd. New York, NY: Elsevier; 2010. p. 395-422.

Higgins JPT, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. BMJ.
2003; 327:557-560. [PubMed: 12958120]

Hilt LM, Cha CB, Nolen-Hoeksema S. Nonsuicidal self-injury in young adolescent girls: Moderators
of the distress-function relationship. Journal of Consulting and Clinical Psychology. 2008; 76:63—
71. [PubMed: 18229984]

Hyman SM, Sinha R. Stress-related factors in cannabis use and misuse: Implications for prevention
and treatment. Journal of Substance Abuse Treatment. 2009; 36:400-413. [PubMed: 19004601]

Joiner, TE. Why People Die by Suicide. Cambridge, MA: Harvard University Press; 2005.

Joiner TE, Ribeiro JD, Silva C. Nonsuicidal self-injury, suicidal behavior, and their co-occurrence as
viewed through the lens of the interpersonal theory of suicide. Current Directions in Psychological
Science. 2012; 21:342-347.

Kaess M, Hille M, Parzer P, Maser-Gluth C, Resch F, Brunner R. Alterations in the
neuroendocrinological stress response to acute psychosocial stress in adolescents engaging in
nonsuicidal self-injury. Psychoneuroendocrinology. 2012; 37:157-161. [PubMed: 21676550]

Kazdin AE, Kraemer HC, Kessler RC, Kupfer DJ, Offord DR. Contributions of risk-factor research to
developmental psychopathology. Clinical Psychology Review. 1997; 17:375-406. [PubMed:
9199858]

Kendler KS, Gardner CO, Prescott CA. Toward a comprehensive developmental model for major
depression in women. American Journal of Psychiatry. 2002; 159:1133-1145. [PubMed:
12091191]

Kendler KS, Gardner CO, Prescott CA. Toward a comprehensive developmental model for major
depression in men. American Journal of Psychiatry. 2006; 163:115-124. [PubMed: 16390898]

Kessler RC. The effects of stressful life events on depression. Annual Review of Psychology. 1997;
48:191-214.

Klonsky ED, Moyer A. Childhood sexual abuse and non-suicidal self-injury: Meta analysis. British
Journal of Psychiatry. 2008; 192:166-170. [PubMed: 18310572]

Klonsky ED, Oltmanns TF, Turkheimer E. Deliberate self-harm in a nonclinical population: Prevalence
and psychological correlates. American Journal of Psychiatry. 2003; 160:1501-1508. [PubMed:
12900314]

Kraemer HC, Kazdin AE, Offord DR, Kessler RC, Jensen PS, Kupfer DJ. Coming to terms with the
terms of risk. Archives of General Psychiatry. 1997; 54:337-343. [PubMed: 9107150]

Kraemer HC, Stice E, Kazdin A, Offord D, Kupfer D. How do risk factors work together? Mediators,
moderators, and independent, overlapping, and proxy risk factors. American Journal of Psychiatry.
2001; 158:848-856. [PubMed: 11384888]

Clin Psychol Rev. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Liuetal.

Page 23

Larson R, Ham M. Stress and “storm and stress” in early adolescence: The relationship of negative
events with dysphoric affect. Developmental Psychology. 1993; 29:130-140.

*. Layne CM, Greeson JKP, Ostrowski SA, Kim S, Reading S, Vivrette RL, Briggs EC, et al.
Cumulative trauma exposure and high risk behavior in adolescence: Findings from the National
Child Traumatic Stress Network Core Data Set. Psychological Trauma: Theory, Research,
Practice, and Policy. 2014; 6:5S40-S49.

Lazarus, RS.; Folkman, S. Stress, appraisal, and coping. New York, NY: Springer; 1984.

Lewinsohn PM, Steinmetz JL, Larson DW, Franklin J. Depression-related cognitions: Antecedent or

consequence? Journal of Abnormal Psychology. 1981; 90:213-219. [PubMed: 7288016]

Lindenberger U, von Oertzen T, Ghisletta P, Hertzog C. Cross-sectional age variance extraction:
What’s change got to do with it? Psychology and Aging. 2011; 26:34-47. [PubMed: 21417539]

Liu RT, Alloy LB. Stress generation in depression: A systematic review of the empirical literature and
recommendations for future study. Clinical Psychology Review. 2010; 30:582-593. [PubMed:
20478648]

*. Liu RT, Frazier EA, Cataldo AM, Simon VA, Spirito A, Prinstein MJ. Negative life events and non-
suicidal self-injury in an adolescent inpatient sample. Archives of Suicide Research. 2014;
18:251-258. [PubMed: 24712970]

Liu RT, Miller I. Life events and suicidal ideation and behavior: A systematic review. Clinical

Psychology Review. 2014; 34:181-192. [PubMed: 24534642]

MacCallum RC, Zhang S, Preacher KJ, Rucker DD. On the practice of dichotomization of quantitative
variables. Psychological Methods. 2002; 7:19-40. [PubMed: 11928888]

Manca M, Presaghi F, Cerutti R. Clinical specificity of acute versus chronic self-injury: Measurement
and evaluation of repetitive non-suicidal self-injury. Psychiatry Research. 2014; 215:111-119.
[PubMed: 24210667]

Maniglio R. The role of child sexual abuse in the etiology of suicide and non-suicidal self-injury. Acta
Psychiatrica Scandinavica. 2011; 124:30-41. [PubMed: 20946202]

Mann JJ, Apter A, Bertolote J, Beautrais A, Currier D, Haas A, Hegerl U, et al. Suicide prevention
strategies: A systematic review. JAMA. 2005; 294:2064-2074. [PubMed: 16249421]

Mars B, Heron J, Crane C, Hawton K, Lewis G, Macleod J, Tilling K, et al. Clinical and social
outcomes of adolescent self harm: population based birth cohort study. BMJ. 2014; 349:¢5954.
[PubMed: 25335825]

Mathews A, MacLeod C. Cognitive vulnerability to emotional disorders. Annual Review of Clinical
Psychology. 2005; 1:167-195.

Maxwell SE, Cole DA. Bias in cross-sectional analyses of longitudinal mediation. Psychological
Methods. 2007; 12:23-44. [PubMed: 17402810]

Maxwell SE, Delaney HD. Bivariate median splits and spurious statistical significance. Psychological
Bulletin. 1993; 113:181-190.

McEwen BS. Protective and damaging effects of stress mediators. New England Journal of Medicine.
1998; 338:171-179. [PubMed: 9428819]

McLaughlin KA, Hatzenbuehler ML. Mechanisms linking stressful life events and mental health
problems in a prospective, community-based sample of adolescents. Journal of Adolescent Health.
2009; 44:153-160. [PubMed: 19167664]

McLaughlin KA, Hatzenbuehler ML, Hilt LM. Emotion dysregulation as a mechanism linking peer
victimization to internalizing symptoms in adolescents. Journal of Consulting and Clinical
Psychology. 2009; 77:894-904. [PubMed: 19803569]

Monck E, Dobbs R. Measuring life events in an adolescent population: Methodological issues and
related findings. Psychological Medicine. 1985; 15:841-850. [PubMed: 4080887]

Monroe SM. Modern approaches to conceptualizing and measuring human life stress. Annual Review
of Clinical Psychology. 2008; 4:33-52.

Monroe SM, Harkness KL. Life stress, the “kindling” hypothesis, and the recurrence of depression:
Considerations from a life stress perspective. Psychological Review. 2005; 112:417-445.
[PubMed: 15783292]

Clin Psychol Rev. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Liuetal.

Page 24

Muehlenkamp JJ. Self-injurious behavior as a separate clinical syndrome. American Journal of
Orthopsychiatry. 2005; 75:324-333. [PubMed: 15839768]

Muehlenkamp JJ, Gutierrez PM. Risk for suicide attempts among adolescents who engage in non-
suicidal self-injury. Archives of Suicide Research. 2007; 11:69-82. [PubMed: 17178643]

Najmi S, Wegner DM, Nock MK. Thought suppression and self-injurious thoughts and behaviors.
Behaviour Research and Therapy. 2007; 45:1957-1965. [PubMed: 17074302]

Nock MK. Suicidal behavior among adolescents: Correlates, confounds, and (the search for) causal
mechanisms. Journal of the American Academy of Child & Adolescent Psychiatry. 2009a;
48:237-239. [PubMed: 19242288]

Nock MK. Why do people hurt themselves?: New insights into the nature and functions of self-injury.
Current Directions in Psychological Science. 2009b; 18:78-83. [PubMed: 20161092]

Nock MK. Self-injury. Annual Review of Clinical Psychology. 2010; 6:339-363.

Nock MK. Future directions for the study of suicide and self-injury. Journal of Clinical Child and
Adolescent Psychology. 2012; 41:255-259. [PubMed: 22417198]

Nock MK, Mendes WB. Physiological arousal, distress tolerance, and social problem-solving deficits
among adolescent self-injurers. Journal of Consulting and Clinical Psychology. 2008; 76:28-38.
[PubMed: 18229980]

Nock MK, Prinstein MJ. A functional approach to the assessment of self-mutilative behavior. Journal

of Consulting and Clinical Psychology. 2004; 72:885-890. [PubMed: 15482046]

Nock MK, Prinstein MJ. Contextual features and behavioral functions of self-mutilation among
adolescents. Journal of Abnormal Psychology. 2005; 114:140-146. [PubMed: 15709820]

Nock MK, Prinstein MJ, Sterba SK. Revealing the form and function of self-injurious thoughts and
behaviors: A real-time ecological assessment study among adolescents and young adults. Journal
of Abnormal Psychology. 2009; 118:816-827. [PubMed: 19899851]

Nock MK, Wedig MM, Holmberg EB, Hooley JM. The Emotion Reactivity Scale: Development,
evaluation, and relation to self-injurious Thoughts and Behaviors. Behavior Therapy. 2008;
39:107-116. [PubMed: 18502244]

Nolen-Hoeksema S, Girgus JS, Seligman ME. Predictors and consequences of childhood depressive
symptoms: A 5-year longitudinal study. Journal of Abnormal Psychology. 1992; 101:405-422.
[PubMed: 1500598]

Orwin RG. A Fail-safe N for effect size in meta-analysis. Journal of Educational Statistics. 1983;
8:157-159.

Pagliaccio D, Luby JL, Bogdan R, Agrawal A, Gaffrey MS, Belden AC, Botteron KN, et al. Amygdala
functional connectivity, HPA axis genetic variation, and life stress in children and relations to
anxiety and emotion regulation. Journal of Abnormal Psychology. 2015; 124:817-833. [PubMed:
26595470]

Park CL. Making sense of the meaning literature: An integrative review of meaning making and its
effects on adjustment to stressful life events. Psychological Bulletin. 2010; 136:257-301.
[PubMed: 20192563]

*. Paul T, Schroeter K, Dahme B, Nutzinger DO. Self-injurious behavior in women with eating
disorders. American Journal of Psychiatry. 2002; 159:408-411. [PubMed: 11870004]

Paykel ES. The interview for recent life events. Psychological Medicine. 1997; 27:301-310. [PubMed:
9089823]

Paykel ES. The evolution of life events research in psychiatry. Journal of Affective Disorders. 2001,
62:141-149. [PubMed: 11223102]

Post RM, Weiss SRB. Sensitization and kindling phenomena in mood, anxiety, and obsessive—
compulsive disorders: The role of serotonergic mechanisms in illness progression. Biological
Psychiatry. 1998; 44:193-206. [PubMed: 9693391]

*. Ray-Sannerud BN, Bryan CJ, Perry NS, Bryan AO. High levels of emotional distress, trauma
exposure, and self-injurious thoughts and behaviors among military personnel and veterans with
a history of same sex behavior. Psychology of Sexual Orientation and Gender Diversity. 2015;
2:130-137.

Clin Psychol Rev. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Liuetal.

Page 25

Rose, DT.; Abramson, LY. Developmental predictors of depressive cognitive style: Research and
theory. In: Cicchetti, D.; Toth, S., editors. Rochester Symposium of Developmental
Psychopathology. Vol. 4. Rochester, NY: University of Rochester Press; 1992. p. 323-349.

Rudolph KD, Hammen C. Age and gender as determinants of stress exposure, generation, and
reactions in youngsters: A transactional perspective. Child Development. 1999; 70:660-677.
[PubMed: 10368914]

Ruscio AM, Ruscio J. The latent structure of analogue depression: Should the Beck Depression
Inventory be used to classify groups? Psychological Assessment. 2002; 14:135-145. [PubMed:
12056075]

Selye H. A syndrome produced by diverse nocuous agents. Nature. 1936; 138:32.

Sim L, Adrian M, Zeman J, Cassano M, Friedrich WN. Adolescent deliberate self-harm: Linkages to
emotion regulation and family emotional climate. Journal of Research on Adolescence. 2009;
19:75-91.

Sinha R. How does stress increase risk of drug abuse and relapse? Psychopharmacology. 2001;
158:343-359. [PubMed: 11797055]

Somerville LH. The teenage brain: Sensitivity to social evaluation. Current Directions in Psychological
Science. 2013; 22:121-127. [PubMed: 24761055]

St. Germain SA, Hooley JM. Aberrant pain perception in direct and indirect non-suicidal self-injury:
An empirical test of Joiner’s interpersonal theory. Comprehensive Psychiatry. 2013; 54:694-701.
[PubMed: 23369531]

Tram JM, Cole DA. Self-perceived competence and the relation between life events and depressive
symptoms in adolescence: Mediator or moderator? Journal of Abnormal Psychology. 2000;
109:753-760. [PubMed: 11196001]

*. Tuisku V, Pelkonen M, Kiviruusu O, Karlsson L, Ruuttu T, Marttunen M. Factors associated with
deliberate self-harm behaviour among depressed adolescent outpatients. Journal of Adolescence.
2009; 32:1125-1136. [PubMed: 19307015]

Turner JE, Cole DA. Developmental differences in cognitive diatheses for child depression. Journal of
Abnormal Child Psychology. 1994; 22:15-32. [PubMed: 8163773]

Van Orden KA, Witte TK, Cukrowicz KC, Braithwaite SR, Selby EA, Joiner TE. The interpersonal
theory of suicide. Psychological Review. 2010; 117:575-600. [PubMed: 20438238]

Voon D, Hasking P, Martin G. Emotion regulation in first episode adolescent non-suicidal self-injury:
what difference does a year make? Journal of Adolescence. 2014a; 37:1077-1087. [PubMed:
25147138]

Voon D, Hasking P, Martin G. 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. 2014b; 123:487-498. [PubMed: 24933283]

Voon D, Hasking P, Martin G. The roles of emotion regulation and ruminative thoughts in non-suicidal
self-injury. British Journal of Clinical Psychology. 2014c; 53:95-113. [PubMed: 24117940]
Walker E, Mittal V, Tessner K. Stress and the hypothalamic pituitary adrenal axis in the developmental

course of schizophrenia. Annual Review of Clinical Psychology. 2008; 4:189-216.

Whitlock J. Self-injurious behavior in adolescents. PLoS Medicine. 2010; 7:€1000240. [PubMed:
20520850]

Wichstregm L. Predictors of non-suicidal self-injury versus attempted suicide: Similar or different?
Archives of Suicide Research. 2009; 13:105-122. [PubMed: 19363748]

Wilkinson P, Kelvin R, Roberts C, Dubicka B, Goodyer I. Clinical and psychosocial predictors of
suicide attempts and nonsuicidal self-injury in the Adolescent Depression Antidepressants and
Psychotherapy Trial (ADAPT). American Journal of Psychiatry. 2011; 168:495-501. [PubMed:
21285141]

*. Yates TM, Carlson EA, Egeland B. A prospective study of child maltreatment and self-injurious
behavior in a community sample. Development and Psychopathology. 2008; 20:651-671.
[PubMed: 18423099]

*, Zetterqvist M, Lundh L-G, Svedin CG. A comparison of adolescents engaging in self-injurious
behaviors with and without suicidal intent: Self-reported experiences of adverse life events and

Clin Psychol Rev. Author manuscript; available in PMC 2017 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Liuetal.

trauma symptoms. Journal of Youth and Adolescence. 2013; 42:1257-1272. [PubMed:
23212349]

Clin Psychol Rev. Author manuscript; available in PMC 2017 July 01.

Page 26



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Liuetal.

Page 27

Highlights

*  We conducted a meta-analysis and narrative review of the link between stress
and NSSI

*  Asignificant but modest relation was found between life stress and NSSI

*  Cross-sectional design limitations render the temporal nature of the relation
unclear

* A preliminary conceptual model of this association is presented to guide future
study
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Full-text articles assessed
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Figure 1.
PRISMA flow chart of literature search.
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Funnel Plot of Standard Error by Log odds ratio

-1.5 -1.0 -0.5 0.0 0.5 1.0 15

Log odds ratio

Figure 2.
Funnel plot for effect sizes in the meta-analysis. The vertical line indicates the weighted

mean effect. Open circles indicate observed effects for actual studies, and closed circles
indicate imputed effects for studies believed to be missing due to publication bias. The clear
diamond reflects the unadjusted weighted mean effect size, whereas the black diamond
reflects the weighted mean effect size after adjusting for publication bias.
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Life Stress

Conceptual model of moderation and mediational associations between life stress and non-

suicidal self-injury.
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