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Abstract

Nonsuicidal self-injury (NSSI) is a common behavior among females that has been shown to confer risk for continued self-injury and suicidal attempts. NSSI
can be viewed conceptually as behavior that is pathognomonic with aggression and/or depression. Empirical research on concurrent correlates supports
this concept: numerous and diverse factors are shown to be significantly associated with self-harm, including depression, emotion dysregulation, impulsivity,
and aggression and other conduct problems, as well as environmental stressors such as bullying, harsh parenting, and negative life events. In the present
study, we test hypotheses regarding developmental precursors (measured from ages 8 to 12 years) to NSSI in young adolescent girls (ages 13–14 years),
specifically whether aggression, depression, and environmental stressors distinguish girls with and without self-harm, and whether there is evidence for
multiple developmental pathways to NSSI. Data were derived from the longitudinal Pittsburgh Girls Study. In this community sample of girls, the prevalence
of NSSI at ages 13 or 14 years of age was 6.0%. Initial levels in dimensions measured within the depression, aggression, and environmental stressor domains
accounted for variance in NSSI in early adolescence. Changes over time in relational aggression and assertiveness were also significantly associated with
risk for NSSI. To a large extent, adolescent NSSI was predicted by psychological deficits and stress exposure that began early in childhood. Risk indices were
calculated using the 85th or 15th percentile. Close to 80% of girls who engaged in NSSI during adolescence were identified by at least one risk domain
in childhood. A sizable proportion of adolescent girls who later engaged in NSSI had childhood risk scores in all three domains; the remaining girls with
adolescent NSSI were relatively evenly distributed across the other risk domain profiles. The observation that multiple pathways to NSSI exist suggests that
deficits underlying the behavior may vary and require different modes of prevention.

Nonsuicidal self-injury (NSSI) is defined as the deliberate
damaging of one’s own body tissue without the intent to
die. It is more common among females than among males
(e.g., Wilcox et al., 2012) and the age of onset is usually early
to midadolescence (Csorba, Dinya, Plener, Nagy, & Páli,
2009). Reports of self-injurious behavior among adolescents
appear to be increasing, with current prevalence rates esti-
mated at 15%–20% (Jacobson & Gould, 2007; Nock & Fa-
vazza, 2009), although without prospective, longitudinal
data conclusions regarding secular changes are difficult to
draw. There does appear to have been an increase in research
on the correlates of NSSI. A PubMed search revealed 449
published papers in human populations in which the title in-
cluded the terms NSSI or self-injury. The first paper was pub-
lished in 1966, but nearly half were published in the past 5
years. The proliferation of empirical work is partly due to
the difficulty in linking NSSI to a specific nosologic construct
(Wilkinson, 2013). In an introduction to a special section on
suicide and NSSI, Prinstein (2008) stated that past research

has suggested the equifinality of self-injurious behaviors, re-
ferring to the developmental psychopathology concept that a
common outcome will develop over time from different start-
ing points (Cicchetti & Rogosch, 1996). Evidence for equi-
finality would indicate that the psychological processes un-
derlying the behavioral phenomenon varies. Prinstein’s
observation was based primarily on the aggregate of extent re-
search, largely comprising separate studies focused on a sin-
gle risk domain. In the present study, we aim to further test the
hypothesis of the equifinality of NSSI by examining multiple
domains of developmental precursors within a single sample
of girls whose development has been followed over time. We
adopt a gendered developmental approach to NSSI, as de-
scribed by Crick and Zahn-Waxler (2003). Specifically, we
aim to reveal salient developmental processes for girls by
identifying adolescents who engage in a problem behavior
that is more prevalent among females, in this case NSSI,
and testing the presence of hypothesized developmental pre-
cursors in childhood.

Many studies have been conducted with the aim of identi-
fying correlates of NSSI. Because of the observed co-occur-
rence between NSSI and suicidal thoughts and behaviors
(e.g., Asarnow et al., 2011), much of the research on corre-
lates has been focused on mood dysregulation, borderline
personality disorder, and a family history of suicidal behav-
ior, factors that have been shown to predict risk for suicidal
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behavior. The results from these studies demonstrate that
there are shared but also different correlates of NSSI com-
pared to suicidal thoughts and behaviors. Depression, for ex-
ample, is not always associated with self-reported NSSI in
nonclinical populations (Glenn & Klonsky, 2011). Among
high-risk populations, both depression and aggression are as-
sociated with NSSI. Cox et al. (2012) conducted a cross-sec-
tional study of NSSI among 507 offspring of parents who had
been diagnosed with mood disorders as adults, half of whom
also had made a suicide attempt. Over 90% of offspring who
had engaged in NSSI were correctly classified by high levels
of aggression and depression, and by lifetime suicidal idea-
tion. Similar profiles of individuals engaging in NSSI are ob-
served for inpatient samples. Nearly a third of a sample of 98
consecutive admissions to a child psychiatry inpatient unit en-
gaged in at least one act of self-injury, and of those 94% also
engaged in other directed aggression (Vivona et al., 1995). In
a community sample of nearly 3,000 Chinese adolescents,
self-reported NSSI was associated with verbal and indirect
aggression (Tang et al., 2013). Thus, both aggression and de-
pression are observed to co-occur with NSSI.

NSSI has also been conceptualized as a response to envi-
ronmental stress among vulnerable individuals, and several
prospective studies have been conducted to test this hypoth-
esis. In a sample of approximately 100 hospitalized adoles-
cents, Geurry and Prinstein (2010) tested the unique and com-
bined effects of depression scores, attributional style, and life
events to NSSI during 18 months following discharge. De-
pression scores were the only significant predictors of both
initial levels of NSSI and change in frequency of NSSI in
the first 6 months postdischarge. In a similarly conceived
study of cognitive vulnerability for NSSI, Hankin and Abela
(2011) recruited a convenience sample of 103 11- to 14-year-
olds, which was followed for 2.5 years. Fourteen percent of
the sample reported engaging in NSSI for the first time during
the follow-up. Among multiple measures of cognitive style,
rumination, coping, and depression, negative cognitive style
at baseline was the only significant predictor of later NSSI.
Thus, in clinical and community samples, depressogenic
features, but not life events, were significant predictors of
later NSSI.

Such conceptually driven studies are useful for testing a
specific theoretical model, such as a cognitive diathesis–
stress model. However, a test of equifinality may be best
served by data from longitudinal community or epidemio-
logic samples given that a broad range of domains of func-
tioning and stressors are typically measured. An example of
such an opportunity is the E-risk study, a longitudinal study
of 2,232 British twins recruited at birth. Fisher et al. (2012)
used the E-risk sample to test the hypothesis that exposure
to bullying would increase the risk of self-harm. Among
the 62 children (2.9% of the sample) who had engaged in
self-harm at age 12, slightly more than half (56%) had been
bullied. Because the vast majority of children who had
been victims of bullying did not go on to self-harm, the inves-
tigators further explored which concurrent factors discrimi-

nated between bullied children who did and did not engage
in self-harm. The strongest predictors were family history
of suicide attempt or completion, maltreatment history, atten-
tion-deficit/hyperactivity disorder and conduct disorder, and
borderline characteristics.

These data raise the possibility that there may be multiple
pathways to NSSI. Separate tests of emotional and behavioral
symptoms and disorders provide evidence for concurrent and
prospective associations with NSSI. It is not known whether
girls who later engage in self-injury are characterized by mul-
tiple, co-occurring behavioral and emotional problems and
stressors, or whether subgroups of girls can be identified in
terms of dimensions of problematic childhood functioning
(e.g., aggression vs. depression). In addition, data demon-
strating that the onset of NSSI is typically in early adoles-
cence calls for consideration of the developmental period
within which risk factors should be assessed. One possibility
is that adolescent onset of NSSI is immediately preceded by a
marked deterioration in functioning and/or a change in expo-
sure to stressful live events. Another possibility is that chronic
deficits across childhood and/or stress exposure provide
the foundation for maladaptive behaviors that emerge during
adolescence. Elucidating the developmental pathways in
terms of timing and chronicity may lead to a reduction in
the hypothesized heterogeneity of NSSI and an increase
in the likelihood of generating data that is both etiologically
relevant and informative for preventive interventions.

The aim of the present study is to address these questions
using prospectively collected data on a community sample of
girls followed from childhood into early adolescence. We test
the association between developmental precursors within
three domains: aggression, depression, and environmental
stressors, which were assessed repeatedly in childhood, and
NSSI in early adolescence. These three broad domains are
theoretically meaningful with regard to NSSI and have
some empirical support as reviewed above. Given our focus
on adolescent girls, we include dimensions that appear to
be developmentally salient for this population. In the domain
of depression, lack of asserting one’s own needs is a theo-
retically meaningful construct with regard to depression
(Abramson, Seligman, & Teasdale, 1978; Beck, Epstein, &
Harrison, 1983). Lack of assertion has been associated with
depressive symptoms in nonreferred college students (Culkin
& Perotto, 1985; Olinger, Shaw, & Kuiper, 1987) and clini-
cally referred patients (Hartlage, Arduino, & Alloy, 1998).
Further, we have demonstrated that lack of assertiveness is
prospectively associated with depression symptoms in prea-
dolescent girls and moderates the association between expo-
sure to stressors and depression symptoms (Keenan, Hipwell,
Feng, et al., 2010). Somatic complaints are markedly more
common in females with depression (Bair, Robinson, Katon,
& Kroenke, 2003; Haugland, Wold, Stevenson, Aaroe, &
Woynarowska, 2001), and this association is evident in early
adolescence. For example, Egger, Costello, Erkanli, and An-
gold (2004) reported that girls with depression were close to
13 times more likely to report musculoskeletal pains and
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4 times more likely to report headaches than were girls with-
out depression. Sex- and age-related changes in physical
complaints (Kolip, 1997; LeResche, Mancl, Drangsholt,
Saunders, & Van Korff, 2005) are similar to those observed
for depression.

In the domain of aggression, we include symptoms of con-
duct problems, which include aggression directed toward oth-
ers and objects, as well as indirect or relational aggression.
Crick and Grotpeter (1995, 1996) and Bjorkqvist Lagerspetz,
and Kaukiainen (1992) have argued that girls are more likely
to engage in indirect aggression (e.g., spreading rumors or
gossip) than direct or physical forms of aggression. We also
include lack of self-control in interpersonal conflicts. Such
lack of restraint, especially in the context of stressful interac-
tions, has been identified by a number of developmental psy-
chopathologists as a putative risk factor for disorder in girls,
including borderline personality disorder (Crick, Murray-
Close, & Woods, 2005; Stepp, Pilkonis, Hipwell, Loeber,
& Stouthhamer-Loeber, 2010), and may be a risk factor
that is specific to self-injury by girls (Hawton, Rodham,
Evans, & Weatherall, 2002).

Finally, consistent with literature supporting both higher
levels of self-reported interpersonal stressors and the impor-
tance of such stressors on girls’ psychological functioning
(e.g., Hankin & Abramson, 2001), the assessment of environ-
mental stressors is focused on those relating to family and
peers including harsh parenting, negative family events, and
peer victimization.

Methods

Participants

In the Pittsburgh Girls Study (PGS; Keenan, Hipwell, Chung,
et al., 2010), a stratified, random household sampling, with
oversampling of households in low-income neighborhoods,
was used to identify girls who were between the ages of 5
and 8 years. Neighborhoods in which at least 25% of the fam-
ilies were living at or below the poverty level were fully enu-
merated (i.e., all homes were contacted to determine if the
household contained an eligible girl), and a random selection
of 50% of the households in nonrisk neighborhoods were enu-
merated during 1998 and 1999. The enumeration identified
3,118 separate households in which an eligible girl resided.
From these households, families who moved out of state
and families in which the girl would be age ineligible by
the start of the study were excluded. When two age-eligible
girls were enumerated in a single household, one girl was ran-
domly selected for participation. Of the 2,992 eligible fami-
lies, 2,875 (96%) were successfully recontacted to determine
their willingness to participate in the longitudinal study. Of
those families, 85% agreed to participate in annual in-home
interviews of the caregiver and youth, resulting in a total sam-
ple size of 2,450. The 2,450 girls were relatively evenly
distributed across the four age groups (5–8 years). Approxi-
mately half of the girls were African American (52%), 41%

were European American, and the remaining girls were de-
scribed as multiracial or representing another race. Nearly
all the primary caregivers were biological mothers (92%).
More than half of the caregivers were cohabiting with a hus-
band or partner, about 47% of parents had completed 12 years
or less of education, and 25% of the families had a yearly in-
come of less than $15,000.

Retention of the sample has been very high, ranging from
96.7% for age 8 to 87.8% for age 14 data. Some of the varia-
bility in retention from year to year is due to difficulty track-
ing participants; a minority of families refused to participate
over the years. Comparisons of those assessed and those not
assessed at each age were conducted using chi-square tests.
Girls lost to attrition were more likely to be from families
not receiving public assistance and were more likely to be Eu-
ropean American. The University of Pittsburgh Institutional
Review Board approved all study procedures. Written in-
formed consent was obtained from the primary caregiver
and verbal assent from the child.

Measures

NSSI. A single item was used to assess NSSI at ages 13 or 14
by either the child or the parent: “In the past year, did you hurt
yourself on purpose, like cutting or burning, even if you did
not mean to die?” based on an item from the Structured Clin-
ical Interview for DSM Disorders, Research Version, Nonpa-
tient Edition (First, Spitzer, Gibbon, & Williams, 2002).

Child functioning: Aggression domain. Physical and object-
related aggression and other disruptive behaviors were as-
sessed using the 15 items from the conduct disorder section
of the Child Symptom Inventory—4 (Gadow & Sprafkin,
1994), each of which is scored on a scale of 0 (never) to 3
(all the time). We used the maximum severity score reported
by either child or parent at each age, consistent with best es-
timate approaches to assessing conduct problems. Internal
consistency in the PGS was high with a coefficients ranging
from 0.73 to 0.76.

Assessment of relational aggression was based on parent
report using the relational aggression subscale of the Chil-
dren’s Peer Relationship Scale (Crick & Grotpeter, 1995).
This subscale includes five items rated on a scale from 1 to 5.
In the present study, the sum of these items was used at
each age (8–12 years). Concurrent and predictive validity
has been established via negative associations with peer ac-
ceptance and liking and psychological adjustment (Crick &
Grotpeter, 1995; Crick, Ostrov, & Werner, 2006). Internal
consistency for this scale was high across age (a range ¼
0.84–0.86).

Self-control was measured using parent report of the nine-
item self-control subscale from the Social Skills Rating Sys-
tem (Gresham & Elliott, 1990). The subscale assesses the
child’s capacity to control behavior and emotions during in-
terpersonal challenges with peers and adults (e.g., responds
appropriately to teasing, able to compromise, and controls
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temper). Items are rated on 3-point scales from 0 (never) to 2
(often). The internal consistency for the current study was
high (a range ¼ 0.78–0.81).

Child functioning: Depression domain. Child report of de-
pression scores was obtained by administration of the Short
Moods and Feelings Questionnaire (Angold, Costello, Mes-
ser, & Pickles, 1995) to the girls. This 13-item scale had
high internal consistency (a range ¼ 0.86–0.89) and has
been used to successfully discriminate between children
with and without depressive disorders generated by structured
clinical interview (Angold et al., 1995).

Somatic complaints were measured by child report on the
Child Somatization Inventory (Walker, Garber, & Greene,
1991; Walker & Greene, 1989). This inventory provides a list
of 18 somatic symptoms based on DSM-IV criteria for somat-
ization disorder with modifications made for use in children and
has a response format ranging from 0 (not at all) to 4 (a whole
lot). The 18 items were summed in each year (ages 8–12 years).
Good internal consistency, test–retest reliability, and concurrent
validity with measures of functional impairment and depression
have been reported for both clinical and community samples of
children (Garber, Walker, & Zeman, 1991; Walker & Garber,
2003). The internal consistency of youth and maternal report
on the Child Somatization Inventory for the current sample
was high (Cronbach a ranged from 0.77 to 0.82).

Assertiveness was measured by parent report on the asser-
tion subscale of the Social Skills Rating System. The subscale
consists of 10 items on initiation of social interactions (e.g.,
asks classmates to join activity), responding to peer pressure
and insults (ignores teasing by peers, which is reverse coded)
each rated on a 3-point scale and summed (Cronbach a

ranged from 0.74 to 0.79).

Childhood functioning; Environmental stressors. Victimiza-
tion by peers was measured using the Peer Victimization
Scale (Vernberg, Jacobs, & Hershberger, 1999). This nine-
item scale includes victimization by physical aggression
and exclusion rated on a scale ranging from never to a few
times per week. Internal consistency was high with a coeffi-
cients ranging from 0.83 to 0.87.

The child also was the informant for harsh parenting based
on the Conflict Tactics Scale—Parent/Child Version (Straus,
Hamby, Finkelhor, Moore, & Runya, 1998), which was used
to assess the level of child-directed aggression from the par-
ent. Items (e.g. “In the past year, if your daughter did some-
thing that she is not allowed to do or something that you
didn’t like, how often did you shout, yell, or scream at
her”) were scored using a 3-point answer format (1¼ never,
3¼ often). Straus et al. (1998) reported adequate discriminant
and construct validity for this subscale. Five items from the
psychological aggression subscale were combined with a sin-
gle item referring to the use of spanking to generate a con-
struct of harsh punishment. In the PGS sample, the internal
consistency of this score was moderate with Cronbach as
ranging from 0.71 to 0.75.

Report of the total number of negative family events was
based on parental report on the Difficult Life Circumstances
(Barnard, Johnson, Booth, & Bee, 1989), which includes 28
yes/no questions about chronic stressful circumstances, such
as trouble finding an affordable place to live, having a bad
credit rating, and having problems with a former partner.
This scale was developed for use with mothers living in
inner-city poverty. The 1-year test–retest correlation for the
total score was 0.70 (Barnard et al., 1989). The internal con-
sistency ranged from 0.63 to 0.66.

Analytic approach

Of the 2,450 participants, 2,180 (89.0%) were included for
the present analyses: those with data on self-harm at ages
13 or 14 by either parent or child report. Weighted data
were used to account for the oversampling of homes in
low-income environments. For each girl, two summary
measures were calculated for all childhood predictors: the
initial level and the change over time (i.e., the slope from
individual linear regression models with age as the indepen-
dent variable). Data are based on repeated measures from
ages 8 to 12 years with the exception of peer victimization,
the data for which were available for all girls at age 10–12
years. Initial level and the change over time were used as
the predictors of adolescent self-harm. Differences in initial
levels and change over time between those included and
those excluded owing to missing data were examined via
general linear models. Of the 18 comparisons, two were
significantly different: excluded participants had higher in-
itial levels of self-control (mean ¼ 13.2 vs. 12.7, p , .01)
and lower initial levels of relational aggression (mean ¼ 9.4
vs. 10.1, p , .01).

The association between initial level and change during
childhood for all predictors within each domain and maternal-
and/or youth-reported self-harm at ages 13–14 was tested via
logistic regression using IBM Statistical Package for the So-
cial Sciences Statistics, Version 20. Risk indices were then
calculated using the 85th or 15th percentile. Thus, for predict-
ors shown to confer risk for adolescent self-harm via a high
initial level or an increase across childhood, scores that fell
at or above the 85th percentile for initial level or change
over time were coded as risk scores. For predictors shown
to confer risk via low initial levels and either decreases or
less steep increases over time, scores that fell at or below
the 15th percentile for initial level or change over time were
coded as risk scores. Combinations of risk scores were then
used to identify pathways to adolescent self-harm.

Results

Of the 2,180 girls providing data at ages 13 and/or 14, 131
(6.0%) engaged in NSSI according to either youth or parent
report. Descriptive statistics and first-order correlations, and
indices of internal consistency for independent variables
within each of the three domains are presented in Tables 1–3.
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Table 1. Intercorrelations, means, and standard deviations for aggression domain

CP8 CP9 CP10 CP11 CP12 SC8 SC9 SC10 SC11 SC12 RA8 RA9 RA10 RA11 RA12

Conduct problems 8 1.00 .502 .477 .422 .372 2.361 2.340 2.320 2.301 2.283 .364 .376 .354 .330 .320
Conduct problems 9 .531 .485 .424 2.307 2.361 2.325 2.308 2.292 .329 .400 .383 .356 .355
Conduct problems 10 .530 .481 2.298 2.333 2.362 2.355 2.321 .318 .382 .430 .394 .361
Conduct problems 11 .550 2.312 2.336 2.361 2.414 2.376 .311 .376 .404 .439 .377
Conduct problems 12 2.295 2.326 2.337 2.358 2.377 .300 .332 .375 .386 .414
Self-control 8 .657 .616 .597 .567 2.385 2.362 2.370 2.363 2.322
Self-control 9 .683 .640 .597 2.347 2.423 2.375 2.366 2.313
Self-control 10 .706 .647 2.332 2.366 2.447 2.410 2.362
Self-control 11 .672 2.334 2.369 2.400 2.451 2.373
Self-control 12 2.329 2.356 2.392 2.411 2.411
Relational aggression 8 .648 .616 .589 .546
Relational aggression 9 .662 .643 .577
Relational aggression 10 .693 .626
Relational aggression 11 .654
Relational aggression 12 1.00

Mean 1.8 1.7 1.5 1.5 1.6 12.7 12.8 12.9 12.9 12.5 10.0 10.3 10.3 10.1 10.0
SD 2.3 2.1 2.0 1.9 2.0 3.3 3.4 3.4 3.5 3.5 3.5 3.7 3.7 3.7 3.6
a 0.75 0.77 0.75 0.73 0.75 0.78 0.80 0.80 0.81 0.81 0.84 0.86 0.86 0.86 0.84

Note: Intercorrelations were tested using Spearman rank order correlations. All correlations are significant at the .01 level.

Table 2. Intercorrelations, means, and standard deviations for depression domain

DS8 DS9 DS10 DS11 DS12 AS8 AS9 AS10 AS11 AS12 SC8 SC9 SC10 SC11 SC12

Depression score 8 1.00 .481 .385 .314 .281 2.097 2.128 2.128 2.126 2.113 .081 .068 .038* .059 .061
Depression score 9 .490 .417 .364 2.077 2.112 2.100 2.120 2.120 .080 .089 .075 .072 .062
Depression score 10 .507 .428 2.057 2.079 2.090 2.090 2.097 .075 .049* .069 .064 .064
Depression score 11 .525 2.072 2.107 2.112 2.124 2.107 .074 .069 .066 .107 .086
Depression score 12 2.068 2.075 2.081 2.072 2.093 .069 .112 .061 .096 .094
Assertiveness 8 .604 .573 .575 .516 2.013† 2.009† 2.031† 2.023† 2.079
Assertiveness 9 .669 .641 .568 2.033† 2.026† 2.042* 2.050* 2.064
Assertiveness 10 .690 .603 2.045* 2.042* 2.066 2.061 2.090
Assertiveness 11 .638 2.047* 2.044* 2.047* 2.073 2.087
Assertiveness 12 2.060 2.040† 2.073 2.086 2.107
Somatic complaints 8 .454 .409 .384 .381
Somatic complaints 9 .471 .415 .399
Somatic complaints 10 .505 .479
Somatic complaints 11 .508
Somatic complaints 12 1.00

Mean 6.5 5.4 3.7 3.1 2.8 15.6 15.4 15.4 15.1 14.0 3.8 3.7 3.7 4.2 4.2
SD 5.7 5.4 4.9 4.3 3.9 2.9 3.0 3.0 3.2 3.4 3.8 3.7 3.7 4.3 4.2
a 0.86 0.88 0.90 0.89 0.86 0.74 0.75 0.77 0.79 0.79 0.78 0.77 0.77 0.82 0.81

Note: Intercorrelations were tested using Spearman rank order correlations. All correlations are significant at the .01 level except as noted.
†ns. *p , .05.

855

https://doi.org/10.1017/S0954579414000431 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0954579414000431


Within the aggression domain, all correlations were signifi-
cant and in the small to medium range; conduct problems
were negatively correlated with self-control and positively
correlated with relational aggression; self-control was nega-
tively correlated with relational aggression (Table 1). Within
the depression domain, depression and assertiveness scores
were significantly negatively correlated; somatic complaints
were positively associated with depression and negatively as-
sociated with assertiveness, and the vast majority of correla-
tions were statistically significant (Table 2). The three vari-
ables on the environmental stressors domain were all

significantly positively correlated with small effect sizes on
average (Table 3). Descriptive statistics for the initial levels
and changes over time for each independent variable within
each of the three domains are presented in Table 4.

The results from the six logistic regressions for the initial
levels and changes over time for each domain are presented in
Table 5. Within the domain of aggression, initial levels of
conduct problems (odds ratio [OR] ¼ 1.08, p ¼ .018) and
self-control (OR ¼ 0.92, p ¼ .007) were significantly associ-
ated with self-harm in adolescence, with higher levels of con-
duct problems and lower levels of self-control conferring risk

Table 3. Intercorrelations, means, and standard deviations for environmental stressors domain

PV10 PV11 PV12 NLE8 NLE9 NLE10 NLE11 NLE12 HP8 HP9 HP10 HP11 HP12

Peer victimization 10 1.00 .540 .464 .112 .120 .134 .115 .129 .094 .100 .121 .096 .102
Peer victimization 11 .537 .109 .119 .120 .155 .118 .093 .109 .150 .126 .133
Peer victimization 12 .151 .152 .139 .128 .130 .110 .106 .140 .117 .117
Negative life events 8 .583 .548 .512 .484 .227 .212 .227 .180 .190
Negative life events 9 .595 .542 .523 .208 .223 .234 .197 .192
Negative life events 10 .606 .556 .207 .201 .252 .231 .211
Negative life events 11 .581 .181 .188 .221 .233 .201
Negative life events 12 .189 .180 .233 .209 .220
Harsh parenting 8 .712 .684 .644 .603
Harsh parenting 9 .707 .652 .632
Harsh parenting 10 .733 .700
Harsh parenting 11 .730
Harsh parenting 12 1.00

Mean 4.6 3.6 3.1 3.4 3.4 3.4 3.2 3.3 9.2 9.2 9.0 9.1 9.1
SD 5.9 4.8 4.2 2.7 2.7 2.7 2.6 2.6 1.9 2.0 2.0 2.0 2.1
a 0.87 0.85 0.83 .63 0.66 0.64 0.63 0.62 0.71 0.73 0.75 0.74 0.75

Note: Intercorrelations were tested using Spearman rank order correlations. All correlations are significant at the .01 level.

Table 4. Descriptive statistics for initial levels and change over time in child functioning and environmental stressor
domains

Initial Level Change Over Time

Total No NSSI NSSI Total No NSSI NSSI

M SD M SD M SD M SD M SD M SD

Child Functioning Aggression Domain

Conduct problems (combined report) 1.83 2.39 1.80 2.36 2.51 2.70 20.079 0.661 20.083 0.622 20.029 0.693
Self-control (parent report) 12.71 3.31 12.72 3.28 11.75 3.56 20.029 0.809 20.015 0.760 20.192 0.781
Relational aggression (parent report) 10.01 3.51 10.06 3.51 10.25 3.67 20.045 0.906 20.058 0.859 0.204 0.900

Child Functioning Depression Domain

Depression scores (youth report) 6.51 5.72 6.35 5.58 9.76 6.03 21.01 1.60 20.999 1.43 21.25 1.75
Assertiveness (parent report) 15.58 2.90 15.56 2.88 15.63 3.21 20.334 0.792 20.327 0.742 20.604 0.714
Somatic complaints (parent report) 2.83 3.84 2.82 3.88 3.36 4.03 0.083 1.15 0.061 1.10 0.209 1.30

Environmental Stressors Domain

Peer victimization (youth report) 4.62 5.87 4.54 5.82 6.70 7.10 20.886 3.02 20.877 2.93 21.11 3.56
Negative life events (parent report) 3.43 2.66 3.41 2.67 4.05 2.80 20.065 0.665 20.064 0.622 20.047 0.688
Harsh parenting (youth report) 8.82 2.30 8.81 2.29 9.37 2.41 20.082 0.736 20.081 0.671 20.017 0.676

Note: NSSI, nonsuicidal self-injury.
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(Table 5). Although initial levels of relational aggression
were not associated with risk for NSSI, increases in relational
aggression over time were (OR¼ 1.36, p¼ .006). This is de-
picted graphically in Figure 1, in which average levels in re-

lational aggression for girls with and without later NSSI are
plotted, controlling for changes in conduct problems and
self-control. A generalized linear model confirmed that the
effect over time was best characterized as linear.

Table 5. Association between initial levels and change in child functioning and environmental
stressors on self-harm at ages 13–14 years

Initial Level Change Over Time

95% CI 95% CI

OR Lower Upper p OR Lower Upper p

Child Functioning Aggression Domain

Conduct problems 1.08 1.01 1.15 .018 0.97 0.72 1.31 .832
Self-control 0.92 0.87 0.978 .007 0.79 0.61 1.01 .063
Relational aggression 0.96 0.91 1.02 .179 1.36 1.10 1.70 .006

Child Functioning Depression Domain

Depression scores 1.09 1.06 1.13 .000 0.90 0.80 1.01 .079
Assertiveness 1.03 0.97 1.10 .346 0.61 0.48 0.78 .000
Somatic complaints 1.02 0.98 1.06 .446 1.10 0.94 1.28 .250

Environmental Stressors Domain

Peer victimization 1.04 1.01 1.06 .004 0.97 0.92 1.03 .306
Negative life events 1.10 1.04 1.17 .002 1.07 0.79 1.45 .582
Harsh parenting 1.08 1.00 1.16 .040 1.18 0.89 1.54 .283

Note: The effects of initial level and change over time on self-harm were tested via logistic regression for each domain. Change data
are based on repeated measures from ages 8 to 12 years with the exception of peer victimization, which was based on assessments
from 10 to 12 years.

Figure 1. (Color online) Average levels across age in relational aggression model as a function of adolescent self-harm.
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Within the depression domain, initial levels in self-reported
depression scores predicted NSSI (OR¼ 1.09, p , .001). De-
creases in assertiveness during childhood were associated with
later risk for NSSI (OR¼ 0.61, p , .001). Examination of the
average change in assertiveness by group indicates that levels
of assertiveness were comparable up through age 9, with differ-
ences beginning to emerge at age 10 years. By age 12, levels
decrease for both groups but more markedly for the adolescent
self-harm group (see Figure 2). A generalized linear model
confirmed that the effect over time was best characterized as
linear. Neither initial level nor change in somatic complaints
explained a significant amount of variance in risk for NSSI.

Among the factors measured in the environmental stressor
domain, initial levels in peer victimization (OR ¼ 1.04, p ¼
.004) and negative life events (OR ¼ 1.04, p ¼ .002) were
predictive of later self-harm. There was a trend toward signif-
icance for harsh parenting, but the confidence interval in-
cluded 1.0. Changes over time in the three environmental
stressor variables were not significantly associated with later
NSSI (Table 5).

To further explore multiple pathways to adolescent NSSI,
risk levels were defined for each significant predictor in each
domain. For the aggression domain, scores that fell at or
above the 85th percentile for initial level of conduct problems
and changes in relational aggression over time, and scores at
or below the 15th percentile for initial level in self-control,
were included. In the depression domain, scores at or above
the 85th percentile for depression and at or below the 15th
percentile for changes in assertiveness, representing greater
decrease in assertiveness over time, were included. Finally,

scores at or above the 85th percentile for peer victimization,
negative life events, and harsh parenting were included
from the environmental stressors domain. The distribution
across all possible combinations of risk was compared for
girls with and without NSSI. The results are presented in Fig-
ure 3. Close to 80% of girls with adolescent NSSI had scores
that fell within the defined level of risk for at least one do-
main. The most common pathway to NSSI was via the com-
bined aggression, depression, and environmental stressor do-
mains (16.0%), and the least common was via environmental
stressors only (5.3%). The distribution of girls with NSSI
across the remaining risk categories was relatively equal
(range ¼ 9.2%–12.2%).

The distribution for girls engaging in NSSI significantly
differed from that for those not engaging in NSSI, x2 (7) ¼
52.26, p , .001. More than three times as many girls with
NSSI (16.0%) had risk scores in all three domains as did girls
without NSSI (4.6%), and more than twice as many girls
without NSSI (15.0%) compared to girls with NSSI (7.6%)
had risk scores in the stressor domain only. What appeared
to be specific to risk for self-harm was depression risk in com-
bination with at least one other risk.

Discussion

Data from a prospective longitudinal community based study
were used to test the hypothesis that multiple pathways to
NSSI exist. Each of the three domains tested in the present
study explained variance in later NSSI as indicated by signif-
icantly increased risk of child or parent report of NSSI in early

Figure 2. (Color online) Average levels across age in assertiveness as a function of adolescent self-harm.
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adolescence. Beginning with the aggression domain, higher
initial levels of conduct problems, lower initial levels of
self-control, and increases in relational aggression over time
explained variance in risk of NSSI. Aggression is a heteroge-
neous construct, and children and adolescents with such
problems may also demonstrate deficits in the regulation of
negative emotions. It may be the co-occurrence of negative
emotions that explains the association between aggression
and NSSI. Thus, self-injury within the context of childhood
aggression could be an attempt to regulate negative affect,
as several theoretical models propose (e.g., Chapman, Gratz
& Brown, 2006). Aggression and emotional phenotypes, in-
cluding reactive and proactive aggression and inhibited and
disinhibited emotionality, will need to be more rigorously as-
sessed in order to further pursue this hypothesis.

These associations between childhood aggression and ado-
lescent NSSI raise the question as to whether NSSI that
emerges in girls with a history of aggression and conduct
problems is phenotypically different from NSSI that emerges
in girls with a history of depression and, more specifically,
whether there is a subgroup for whom self-injury is due in
part to underarousal. Data from recent experimental studies
of individuals with and without NSSI reveal patterns of
arousal to emotionally salient stimuli that are similar to the pat-
terns observed in adolescents with conduct problems. Female
adolescents engaging in repetitive NSSI show attenuated cor-
tisol response to a social stressor, compared to healthy controls
(Kaess et al., 2012). Adolescent girls engaging in NSSI show

a significantly stronger brain response in the amygdala, hippo-
campus, and anterior cingulate cortex to visual stimuli of self-
injury (Plener, Bubalo, Fladug, Ludolph, & Lulé, 2012). Sim-
ilarly, adolescent girls with aggressive conduct problems
show lower cortisol levels than did both girls with other types
of psychopathology and healthy controls. (Pajer, Gardner, Ru-
bin, Czambel, & Wang, 2001; Pajer et al., 2006). Adolescent
girls and boys with conduct problems show greater amygdala
activation in response to images of injury (Decety, Michalska,
Akitsuki, & Lahey, 2009). These similar patterns of brain re-
sponse to stress and injury stimuli between individuals who
engage in NSSI and those with conduct problems, together
with the evidence supporting a distinct pathway to NSSI via
childhood aggression, suggests that the existence of a subtype
of girls who engage in NSSI as a means to increase arousal
should be seriously considered.

The association between increases in relational aggression
over time and NSSI could reflect similar issues as raised above
in terms of either regulation of negative affect or underarousal.
Another possibility is that girls whose adolescent NSSI is pre-
ceded by increases in relational aggression are engaging in social
forms of NSSI. Relational aggression is a complex construct as-
sociated with both negative and positive social standing. For ex-
ample, longitudinal studies provide evidence for the co-occur-
rence of positive intimate friendships and engagement in
relational aggression (Murray-Close, Ostrov & Crick, 2007).
Prinstein et al. (2010) published data indicating early adolescent
girls are uniquelysusceptible to the influence of their best friends’

Figure 3. (Color online) Profile of childhood risk domains among adolescent girls with and without nonsuicidal self-injury.
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engagement in NSSI on their own future engagement in NSSI. In
one of the few studies to identify subgroups of young adult self-
injurers, Klonsky and Olino (2008) revealed several classes for
whom engaging in self-injury with others was common. Parsing
the heterogeneity of early adolescent NSSI would be an impor-
tant next step on building on the present results and refining de-
velopmental pathways to specific types and patterns of NSSI.

Within the depression domain, only depression scores at
age 8 years and changes in assertiveness over time explained
unique variance. These results underscore the prognostic im-
portance of childhood depression, even at the nondiagnostic
level. In a subsample of the PGS, we have shown that child-
hood symptoms of depression are stable and predictive of later
disorder (Keenan et al., 2008). The present results add to that
finding by demonstrating risk conferred by subthreshold
levels of depression for other negative sequelae, in this case
NSSI. The pattern of results for assertiveness is notable for
what appears to be a decrease that occurs later in development.
Initial levels did not increase risk for NSSI, and examination
of the slopes based on grouped average scores suggests that
risk is incurred by decreases in assertiveness during the tran-
sition from childhood to adolescence. This perhaps is a devel-
opmental window for preventive intervention for NSSI. Lack
of assertiveness with peers in the context of peer victimization
has been prospectively associated with depression during a
similar developmental period (Keenan, Hipwell, Feng, et al.,
2010). Low assertiveness in the form of extreme peer orienta-
tion has been linked to other maladaptive behaviors and poor
functioning in adolescence (Fuligni, Eccles, Barber, & Clem-
ents, 2001). A tendency for self-injurers to have friends who
self-injure (Prinstein et al., 2010) suggests that there may be
a subgroup of individuals who are vulnerable to the exposure
to peers engaging in NSSI. It is also plausible that engaging in
NSSI leads to a decrease in assertiveness. The current study
design did not provide an opportunity to test hypotheses re-
garding direction of effects, but such bidirectional influences
should be tested in future studies.

Regarding the environmental stressors, initial levels, but
not changes in level over time, of peer victimization, negative
life events, and harsh discipline all were significantly associ-
ated with adolescent self-harm. One could interpret these data
as indicating that chronic exposure to environmental stressors
beginning in childhood, as opposed to a change in exposure
in adolescence, is associated with NSSI, thereby refuting
the hypothesis that self-injury is precipitated by an acute
change in environmental stressors. However, chronic expo-
sure in childhood could lead to increased sensitization to
stress exposure in adolescence. Linking epidemiological
findings such as these to experimental studies of stress expo-
sure, emotion, and pain, for example, would provide a more
nuanced test of the role of stress exposure and potentially
yield profiles of types of stress exposure that explain addi-
tional variance in risk for NSSI.

At the domain level, NSSI was predicted uniquely by each
of the three domains tested in the same sample, over the same
developmental period, providing preliminary evidence for

equifinality. The distribution of girls with NSSI across com-
binations of domains (depicted in Figure 3) provides further
evidence. Together, risk in at least one of the domains was
present for close to 80% of the sample of girls engaging in
NSSI. Among the risk domains measured, the most common
pathway to NSSI was via the combined aggression, depres-
sion, and stressor domains. The remaining girls, however,
were relatively equally distributed among all other risk cate-
gories, providing further evidence of equifinality. When con-
sidering the specificity of the findings, depression risk either
alone or in combination with other stressors appears to be use-
ful in differentiating girls at risk for NSSI from those not at
risk. Assuming these findings can be replicated, develop-
mental models of NSSI will need to accommodate distinct
pathways that may or may not reveal distinct etiologies. The
two most plausible pathways to NSSI revealed by the present
data involve low and high levels of arousal and emotionality,
each of which could require different strategies for achieving a
more modulated state.

A number of limitations should be acknowledged and
hopefully addressed in future studies. In the PGS, questions
regarding NSSI were introduced at age 13. Although epide-
miologic data support early adolescence as the primary period
for the onset of NSSI, extending the window of assessment
earlier and including later assessments is necessary for cap-
turing the entire period of risk. In addition, the assessment
of NSSI was limited to a single question. There are dimen-
sions of NSSI that may be important for determining morbid-
ity, including the frequency and context (e.g., social or non-
social) of NSSI, and these dimensions might be relevant for
further delineating the multiple pathways to NSSI. Finally,
one disadvantage to testing developmental models of NSSI
in community-based samples is that the rate of suicidal be-
haviors is quite low, and therefore the capacity to explore
pathways to the subtype of NSSI that confers risk for suicidal
behavior is limited. This is an area of research with significant
public health implications, and given the temporal association
between NSSI and suicidal behavior, NSSI may serve as an
opportunity to effectively intervene and reduce the risk of sui-
cide, a leading cause of death among older adolescent females
(Centers for Disease Control and Prevention, 2012).

To summarize, a gendered developmental approach to
testing the equifinality of NSSI in adolescent girls revealed
evidence for childhood risks in the domains of aggression,
depression, and environmental stressors. To a large extent,
risk for adolescent NSSI seems to have its origin in child-
hood, with early emerging depression and aggression, and
childhood stress exposure setting the foundation for later
risk as opposed to deficits emerging or exposure immediately
preceding the occurrence of self-injury. The two exceptions
to the pattern were increases in relational aggression and de-
creases in assertiveness, both of which may be useful as tar-
gets of preventive intervention. In addition, the present data
support further exploration of psychological processes that
may differentiate subtypes of NSSI and possibly distinguish
NSSI that does and does not confer risk for suicidal behavior.
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