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The current investigation addressed the potential for unique influences of perceived
childhood maltreatment, adverse family-life events, and parent-child relational trauma on
the lifetime occurrence and addictive features of non-suicidal self-injury (NSSI). Partici-
pants included 957 undergraduate students (747 females; M ¼ 20.14 years, SD ¼ 3.88) who
completed online questionnaires regarding the key variables under study. Although self-
injuring youth reported more experiences with each family-based risk factor, different
patterns of association were found when lifetime engagement in NSSI or its addictive
features were under study. Perceived parent-child relational trauma was uniquely linked
with NSSI behavior after accounting for perceived childhood maltreatment; adverse
family-life events had an additional unique association. In contrast, perceived paternal
maltreatment was uniquely related with NSSI's addictive features. Findings underline the
importance of studying inter-related family-based risk factors of NSSI simultaneously for a
comprehensive understanding of familial correlates of NSSI behavior and its underlying
features.
© 2016 The Foundation for Professionals in Services for Adolescents. Published by Elsevier

Ltd. All rights reserved.
Family-based risk factors for non-suicidal self-injury: influences of maltreatment, adverse family-life events, and
parent-child relational trauma

Non-suicidal self-injury (NSSI) is the intentional destruction of body tissue without suicidal intent, using methods that are
not socially sanctioned (Nixon&Heath, 2009; Nock& Favazza, 2009). Commonly endorsedmethods include cutting, burning,
inserting objects beneath the skin, hitting, and biting (Nock, 2010). NSSI is especially prevalent in adolescence and young
adulthood. In their recent meta-analysis of NSSI's prevalence in non-clinical samples, Swannell, Martin, Page, Hasking, and St.
John (2014) report that 17.5% of adolescents and 13.4% of emerging adults endorsed at least one lifetime incident of NSSI,
compared to only 5.5% of adults in the reviewed samples; these rates are similar to those identified in prior reviews of the
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literature (Brunner et al., 2014; Muehlenkamp, Claes, Havertape, & Plener, 2012). Adolescents and emerging adults may be at
higher risk for engaging in NSSI due to increases in perceived emotional distress during these developmental periods (e.g.,
Compas, 1987), combined with immature development of regulatory systems in the brain (see Steinberg, 2008), which may
together increase one's tendency toward impulsive risk-taking behavior, including NSSI. Each of these factors may in
themselves be further affected by inadequate interpersonal experiences, suggesting that NSSI behavior in adolescents and
emerging adults may serve as a social communicative behavior in response to detrimental familial or interpersonal expe-
riences during these developmental stages (Nock, 2010). As such, several family-based characteristics, including childhood
maltreatment (Yates, 2009), adverse family-life events (see Voon, Hasking, & Martin, 2014a; 2014b), and general quality of
parentechild relationships (Baetens et al., 2015; Lundh, Wångby-Lundh, & Ulander, 2009; Yates, Tracy, & Luthar, 2008) have
each been implicated as correlates of NSSI, though there is limited research concerning the potential unique or additive
influences of these risk factors when considered together.

Theory and research suggest that a variety of family-life events can increase the risk for NSSI behavior. Linehan's biosocial
model (1993) suggests that experiencing invalidating family environments during childhood, inwhich emotional experiences
are negated or ignored, inhibits the attainment of appropriate emotion regulatory skills. These deficits are believed to leave
the individual at risk for engaging in less optimal means to cope with emotional distress, including NSSI. Similarly, a
developmental psychopathology framework can be used to study links between adverse family-life events, particularly
maltreatment experiences, and NSSI (see Yates, 2009). This approach purports that the risk for NSSI behavior increases
through maladaptation of the child's cognitive, emotional, or behavioral development, resulting from negative experiences
within the caregiving environment. Such maladaptation may alter the child's representations of self and other, may prevent
the development of appropriate emotion regulation skills, or may produce neurophysiological dysregulation in biological
systems underlying stress reactivity and regulatory processes (see Yates, 2009; see also Schore, 2001b), thus increasing the
risk for NSSI behavior. Common to both theories is the notion that high quality, responsive caregiving promotes the devel-
opment of optimal emotional reactivity and regulatory processes, whereas inadequate or atypical caregiving experiences
promote emotional deficits (Schore, 2001a; 2001b), thus driving individuals' propensity for subsequent negative coping
behavior. Indeed, as elaborated below, research findings support these proposed associations with NSSI.

Maltreatment, adverse family-life events and relational trauma

Empirical support linking maltreatment with NSSI is well established (see Yates, 2009 for a review), though specific
findings can be inconsistent across empirical investigations, particularly in non-clinical populations. For instance Klonsky and
Moyer (2008) meta-analytic results, which included samples of both adolescents and adults, suggest only a modest associ-
ation between sexual abuse and NSSI, especially in community-based samples, an association that becomes non-significant
when additional risk factors, including the overall quality of the family environment, were accounted for. As such, the in-
fluence of sexual abuse in NSSI's etiologymay have been overestimated in past research, particularly when other family based
factors were not accounted for. Other researchers have similarly not found anticipated associations with physical abuse
(Whitlock, Eckenrode, & Silverman, 2006) and neglect (Di Pierro, Sarno, Perego, Gallucci, & Madeddu, 2012) within
community-based high school and college student samples, further suggesting that additional risk factors, including inter-
personal factors, which co-occur with maltreatment, may be associated with NSSI in normative-risk populations.

Experiencing adverse family-life events is one additional family-based risk factor for NSSI. Similar to maltreatment,
experiencing adverse family-life events (e.g., poverty, inter-parental violence) decreases individuals' capacities to cope with
distress both behaviorally (see Taylor& Stanton, 2007) and physiologically (see Taylor, 2010). Given theoretical links between
behavioral and physiological maladaptation of socio-emotional development and NSSI (e.g., Yates, 2009), onemay expect that
adverse family-life events would also be linked with increased risk for NSSI, as these experiences may interrupt or alter the
quality of the caregiving environment. Indeed, experiencing parental divorce (Nixon & Heath, 2009), prolonged parental
illness (Muehlenkamp, Hoff, Licht, Azure, & Hasenzahl, 2008; van der Kolk, Perry, & Herman, 1991), familial death (Cerutti,
Manca, Presaghi, & Gratz, 2011), and witnessing inter-parental violence (Asgeirsdottir, Sigfusdottir, Gudjonsson, &
Sigurdsson, 2011; Cerutti et al., 2011) have each been correlated with NSSI. Similarly, self-injuring adolescents report
greater familial socioeconomic risk (e.g., lower income, fewer employed adults in the family; Baetens et al., 2014; Keenan,
Hipwell, Stepp, & Wroblewski, 2014). However, the potential for unique impacts of adverse family-life events on NSSI
when considered in combination with other family-based risk factors remains uninvestigated.

The socio-emotional impacts of childhood maltreatment and adverse family-life events are likely to co-occur in a context
of low-quality parentechild relationships. Researchers have indeed shown associations between NSSI and retrospectively
reported negative parentechild relationship quality, including parental alienation (Yates et al., 2008; Yurkowski et al., 2015),
parental criticism (Wedig & Nock, 2007; Yates et al., 2008), negative emotional climate (Adrian, Zeman, Erdley, Lisa, & Sim,
2011), and lack of parental support (Andrews, Martin, Hasking, & Page, 2014) across adolescent and college student samples.
Inadequate parentechild relationship quality, can also be referred to as a hidden relational trauma given current prospective
evidence indicating that a lack of supportive care holds equal or greater impact on psychological disorders than more easily
observable and reportable maltreatment events (see Bureau, Martin, & Lyons-Ruth, 2010). Relational trauma is particularly
relevant to dysregulated emotional development (Schore, 2001b).

Given these implications of relational trauma for emotion dysregulation, theorists further suggest that relational trauma
may be especially relevant to NSSI behavior, beyond the influences of other more readily documented family-based risk
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factors such as maltreatment or adverse family-life events (Tantam & Whittaker, 1992; but see also Bureau et al., 2010).
Despite a general lack of research in this regard, a few studies provide tentative empirical support. Gratz, Conrad, and Roemer
(2002) showed that the association between childhood sexual abuse and self-injury in a sample comprised primarily of young
adults was rendered non-significant when accounting for other risk factors, such as family environment characteristics.
Similarly, Kaess et al. (2013) reported that associations between NSSI and both neglect and sexual abuse in their sample of
adolescent and young adult inpatients were not robust to the simultaneous inclusion of multiple maltreatment (i.e., sexual
abuse, neglect, physical abuse) and relational (i.e., negative maternal and paternal relationship quality) risk factors. Thus,
additional research is needed regarding the potential for combined or unique associations between a variety of adverse
family-life events and NSSI to further understand the roles of each as risk factors for this destructive behavior.

Characteristics underlying NSSI behavior

In addition to studying risk factors associated with NSSI's occurrence, it is important to study within group variation in the
behavioral and cognitive manifestations of NSSI in adolescence and early adulthood (see Klonsky & Olino, 2008; Whitlock,
Muehlenkamp, & Eckenrode, 2008). Research of this kind promotes a comprehensive understanding of NSSI, its risk fac-
tors, and the establishment of efficacious treatment regimens across manifestations of the behavior. Emerging evidence
suggests variation in behavioral severity of adolescent and young adult NSSI behavior that can be at least in part attributed to
family-based characteristics (see Manca, Presaghi, & Cerutti, 2014). Whitlock et al. (2008) showed that more severe NSSI
behavior reported in their university student sample was associated with more physical, sexual, and emotional abuse ex-
periences. Repetitive self-injurers can also be distinguished from non-repetitive self-injurers by their greater number of
reported adverse life events, including both interpersonal and extreme trauma-related experiences (Kinyanda, Hjelmeland,
Musisi, Kigozi, & Walugembe, 2005); the majority of self-injurers in this sample, both repeaters and non-repeaters, were
between the ages of 15 and 24 years. Self-injuring adolescents and young adults who report more parent-child relational
trauma also initiate NSSI at an earlier age, and report using a broader array of self-injuring methods than self-injurers
reporting less negative relational profiles (Martin, Bureau, Yurkowski, Lafontaine, & Cloutier, 2016). Finally, more frequent,
severe adolescent NSSI is linked with both maltreatment experiences and negative parentechild relationships, suggesting
that relationship quality matters in addition to the influence of abuse when determining the behavioral severity of NSSI (Di
Pierro et al., 2012). Together, this emerging evidence suggests that family-based risk factors contribute to NSSI's behavioral
severity.

An important but understudied characteristic of NSSI's behavioral and cognitive severity is the degree towhich individuals
perceive NSSI as having addictive features. NSSI can be conceptualized as a process addiction (i.e., an addictive behavior which
does not involve ingestion; Hagedorn, 2009) given the behavior's compulsivity, the reported loss of control when engaging in
NSSI, and individuals' continued engagement in NSSI despite experiencing negative consequences (see Buser & Buser, 2013).
Existing literature suggests that adolescents and emerging adults who perceive NSSI as having addictive features engage in
NSSI for a longer duration (Martin et al., 2013; Nixon, Cloutier, & Aggarwal, 2002; Schaub, 2013; Whitlock et al., 2008), and
demonstrate greater deficits in psychological functioning (Nixon et al., 2002; Schaub, 2013; Whitlock et al., 2008). These
findings suggest that perceiving NSSI as having addictive features is indicative of more severe manifestations of the behavior,
both behaviorally and psychologically. Given the evidence summarized above regarding associations between severe NSSI
and family-based risk factors, onemay similarly expect perceiving NSSI as having addictive features (and thus signifyingmore
severe NSSI) would yield similar associations. To date, no investigations have examined this line of inquiry, so our related aims
remain exploratory.

Objectives & hypotheses

This investigation examined the potential for unique or additive influences of perceived childhood maltreatment, adverse
family-life events, and perceived relational trauma on NSSI behavior and addictive features in a normative-risk sample; the
influences of relational trauma beyond those of perceived maltreatment and adverse family-life events were of particular
interest given relevant theory and research (e.g., Bureau et al., 2010; Kaess et al., 2013). This research was guided by four
hypotheses. First, we expected self-injurers to report more perceived maltreatment, more adverse family-life events, and
greater relational trauma than non-self-injuring individuals. Second, we expected relational trauma to be associated with
lifetime NSSI beyond influences of both perceived maltreatment and adverse family-life events. Third, we hypothesized that,
within self-injurers, those perceiving their NSSI as having addictive features would report each risk factor to a greater extent
than self-injurers without this perception. Finally, the possibility for unique or combined associations between addictive
features and family-based risk factors of NSSI were explored.

Method

Participants

Nine-hundred-and-fifty-seven undergraduate students (747 females) between 17 and 25 years old (Mage ¼ 20.14 years,
SD ¼ 3.88) were recruited through a research participant pool at a Canadian university as part of a broader investigation
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concerning the impact of interpersonal relationships on psychological well-being. Participants were primarily Caucasian
(70.2%), with some representation of Black (9.1%), Asian (7.6%) and Middle Eastern (6.7%) backgrounds. Roughly half the
sample (56.7%) reported currently living in accommodations other than with their parents.

Self-injury subsample
Eighty-six participants (74 females; mage ¼ 20.07 years, sd ¼ 2.87) endorsed NSSI behavior at least once throughout their

lifetime and met the tissue damage criterion for NSSI (i.e., endorsed methods such as cutting, scratching, burning, hitting,
piercing skin with sharp objects, trying to break bones), reflecting a 9.0% lifetime prevalence rate of NSSI. The self-injury
subsample did not differ demographically from the overall sample on gender (c2 (1, n ¼ 954) ¼ 2.86, p ¼ .09), current
living arrangements (i.e., livingwith parents or not; c2 (1, n¼ 955)¼ 2.25, p¼ .13) or age (t (938)¼ .17, p¼ .87); however, self-
injurers were more likely than expected to be Caucasian (c2 (1, n¼ 957)¼ 14.110, p < .001). The mean age at initiation of NSSI
was 14.25 years (SD ¼ 2.93, range ¼ 6.00e19.67 years). A majority (68.6%) of the NSSI group had not self-injured in the six
months prior to participating in the study, suggesting that NSSI behavior was more likely to have occurred well before the
study period. An additional 19.8% reported self-injuring 1 to 5 times during that time period, 4.7% had engaged in monthly or
weekly self-injury, and 1.2% had engaged in daily self-injury throughout the prior six month period. Thirty-eight percent
(n ¼ 32) of the self-injury subsample reported three or more addictive features (see Measures section for more information
regarding cut-off score). The most commonly endorsed methods of NSSI included cutting (38.4%), scratching (27.9%), piercing
skin with sharp objects (20.9%) and self-hitting (14.0%).

Procedure

Participation in this study was open to all students registered in introductory psychology courses between September
2010 and April 2012. At the outset of each semester, course instructors provided a list of studies in which students could
participate for course credits; the present study was advertised as an investigation examining the impact of interpersonal
relationships on psychological well-being. Interested participants completed online questionnaires via a secure Weblink. An
information sheet was presented to participants informing them that consent was implied through submission of the
completed questionnaires. Completion of online questionnaires took approximately one hour. Anonymous 5-digit codes were
assigned to each participant and no other identifying information was collected. Procedures were approved by the in-
stitution's research ethics board.

Measures

Perceived maternal and paternal maltreatment
The Comprehensive Childhood Maltreatment Scale (CCMS; Higgins & McCabe, 2001) assessed perceived child maltreat-

ment. Items indicating the frequency of psychological abuse, physical abuse, neglect, and sexual abuse were rated separately
for mothers and fathers. Due to low response rates for the sexual abuse scales (1.0% maternal, 1.3% paternal) these scales were
excluded, and items regarding the frequency of mothers' and fathers' yelling were removed from the psychological abuse
subscales, as yelling is not necessarily reflective of abusive experience; frequencies of each maltreatment subtype are
summarized in Table 1. Scores were summed across remaining maltreatment types (neglect, psychological and physical
abuses) to create composites representing frequency of perceived maternal and paternal maltreatment to be used in main
analyses (scores ranged from 9 to 42 and 9 to 49, respectively). Internal consistency was good for both maternal (a¼ .86) and
paternal (a ¼ .80) composites.
Table 1
Frequency of maltreatment subtypes across NSSI and Non-NSSI groups.

Maltreatment subtype No NSSI NSSI

Never (%) Occasional to Frequent (%) Never (%) Occasional to Frequent (%)

Maternal perpetrated
Psychological abusea 67.60 32.40 50.00 50.00
Physical abuse 71.00 29.00 53.60 46.40
Sexual abuse 99.30 .70 100.00 0
Neglect 75.80 24.20 50.60 49.40

Paternal perpetrated
Psychological abusea 65.50 34.50 39.30 60.70
Physical abuse 69.60 30.40 57.10 42.90
Sexual abuse 99.20 .80 98.80 1.20
Neglect 79.50 20.50 54.80 45.20

Note. Dichotomous variables indicating the occurrence of each maltreatment subtype were created by recoding responses representing “occasional”,
“sometimes”, and “frequent” responses to represent the presence of each subtype; “never” responses represented the absence of each maltreatment
subtype.

a Items pertaining to maternal and paternal yelling were excluded from psychological abuse.
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Adverse family-life events
An index was created based on five items reflecting adverse family-life events. Parental divorce or parental death (yes (1)/

no (0) for each) were indicated in response to sociodemographic questions. Socioeconomic risk was evaluated by: “does your
family have problems paying for basic necessities (i.e., food, clothing, rent)” [yes (1)/no (0)]. The final two items for the index
were taken from the CCMS, where participants rated how frequently they had witnessed inter-parental psychological abuse
(e.g., ridiculing/embarrassing, provoking/making fearful/cruelty) and physical violence before age 13; responses were rated
on a 5-point scale ranging from never or almost never to very frequently. Responses for both items were transformed to
represent no (0; never or almost never) and yes (1; occasionally, sometimes, frequently, very frequently). Experiences of
having witnessed inter-parental violence were included as adverse family based life events and not as perceived maltreat-
ment in accordance with definitions of past research (e.g., Cerutti et al., 2011).

All 5 risk items (parental divorce, parental death, socioeconomic risk, witnessing psychological abuse, witnessing physical
violence) were summed to create the adverse family-life events index with scores ranging from 0 to 5. Higher scores indicate
having experienced a greater number of adverse life events, based on research showing the cumulative number of risk events
to be associated with NSSI (Baetens, Claes, Muehlenkamp, Grietens, & Onghena, 2011).

Perceived parent-child relational trauma
In order to maximize the range of information regarding perceived relational trauma assessed in this investigation, we

aggregated data across two distinct measures of negative parentechild relationship quality. The Parent Alienation subscale (8
items) from the Inventory of Parent and Peer Attachment (IPPA; Armsden & Greenberg, 1987) assessed participants' per-
ceptions of parents as unapproachable or unreliable with regard to their emotional needs. Although the IPPA is traditionally
comprised of three subscales, alienation as assessed by the IPPA has been previously shown to be highly relevant to NSSI
behavior (see Yates et al., 2008), even when accounting for the multiple relational influences (Bureau, Martin, Freynet et al.,
2010), and was thus selected specifically for this investigation as reflective of relational trauma. The Adolescent Unresolved
Attachment Questionnaire (AUAQ; West, Rose, Spreng, & Adam, 2000) measured the degree to which participants retro-
spectively report parents' having abdicated parental roles during childhood (i.e., relationships featuring a failure to protect
the child, anger/dysregulation toward the parent, and the child's fear of being abandoned; 10 items). To create a single
composite measure to represent relational trauma (i.e., the combined influences of feeling alienated from, and experiencing
relational trauma by, parents), an exploratory factor analysis (EFA) with direct oblimin rotation was used to explore the
possible aggregation of these data. Results supported the use of a single composite accounting for 64.96% variance to
represent perceived relational trauma. The summed composite variable yielded excellent internal consistency, Cronbach's
a ¼ .91, with scores ranging from 18 to 82.

NSSI behavior
NSSI behavior and associated characteristics were measured by the Ottawa Self-Injury Inventory (OSI; Martin et al., 2013;

Nixon, Levesque, Preyde, Vanderkooy, & Cloutier, 2015). Yes or no responses to the question “have you ever in your lifetime
purposely hurt yourself without the intention of killing yourself?” indicated lifetime occurrence of NSSI.

Addictive features of NSSI
Participants who endorsed lifetime engagement in NSSI also completed seven additional items reflecting the degree to

which they perceived their NSSI as having addictive features. These items were developed from the DSM-IV criteria for
substance dependence, and were adapted to reflect NSSI engagement rather than substance use (see Appendix; see Nixon
et al., 2002; Schaub, 2013). Responses for each item ranged from never (0) to always (4). Martin et al. (2013) found and
Nixon et al. (2015) confirmed that the seven addictive features items form one factor, thus items were summed, and
demonstrated excellent internal consistency (a ¼ .91); this variable was used as the outcome in regression analyses exam-
ining the potential unique influences of perceived maltreatment, adverse family-life events, and relational trauma. The seven
items were also each dichotomized to represent endorsement (1 through 4) or non-endorsement (0), and were then summed
to reflect the number of addictive features endorsed by each participant; endorsement of three or more features can be
considered addictive NSSI (see Nixon et al., 2002). A dichotomous variable representing low addictive features (2 or fewer
items endorsed) versus high addictive features (3 or more items endorsed) was created in order to compare perceived
maltreatment, adverse family-life events, and relational trauma across these groups of self-injurers.

Results

Preliminary analyses

As previously indicated (see Participants section), age, gender, and current living arrangements (e.g., with parents or not)
did not differ between self-injurers and remaining participants, but ethnicity did, such that self-injurers were more likely to
be Caucasian. Thus, ethnicity was included as a covariate in analyses of NSSI's occurrence. No further associations were found
between NSSI's addictive features and age (r¼�.10, p¼ .36), gender (t (82)¼�1.15, p¼ .25), ethnicity (t (82)¼ .30, p¼ .77) or
current living arrangements (t(82) ¼ �.62, p ¼ .54). Nonetheless, gender was controlled for in all analyses due to the large
number of females in the study sample. See Table 2 for inter-correlations and descriptive statistics of key variables.



Table 2
Descriptive statistics and correlations for perceived child maltreatment, adverse family-life events, perceived relational trauma, addictive features, NSSI
lifetime occurrence, NSSI addictive features, and covariates.

1 2 3 4 5 6 7 8

1. Maternal maltr. e .56*** .35*** .40*** .15*** �.10 �.003 �.17***
2. Paternal maltr. e .33*** .35*** .16*** .22* �.05 �.08*
3. Adverse family-life events e .29*** .16*** �.10 .09** �.15***
4. Relational trauma e .24*** .15 .01 �.14***
5. Lifetime NSSI e eb .06 .12***
6. Addictive featuresa e .13 �.03
7. Gender e .03
8. Ethnicity e

Mean 3.38 3.43 1.38 35.49 No(0): 871 5.19 M(0): 207 NWh(0):277
SD 1.27 1.36 1.20 13.45 Yes(1): 86 6.79 F (1): 747 Wh(1): 672

Note. N ¼ 957. Maltr. ¼ maltreatment. M ¼ Male. F¼ Female. NWh ¼ Non-white. Wh ¼ White.
Pearson product-moment correlations are presented in all instances except for correlations calculatedwith lifetime NSSI, gender, and ethnicity, where Point-
biserial correlations are reported; the frequency of coded values are indicated in place of means and standard deviations for these variables.
*p < .05. **p < .01. ***p < .001.

a Continuous score for degree of addictive features was used in analyses.
b Correlation cannot be calculated due to inadequate cell counts (i.e., addictive features were only reported to those responding “yes” to lifetime NSSI).
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Lifetime NSSI behavior

A series of ANCOVAs controlling for gender and ethnicity tested associations between NSSI's occurrence and each of
perceived maternal and paternal maltreatment, adverse family-life events, and perceived relational trauma from caregivers.
Results showed that self-injurers reported more of each experience than non-self-injurers (see Table 3). Next, a hierarchical
logistic regression tested the hypothesis that perceived relational trauma would be uniquely associated with lifetime NSSI
occurrence after accounting for the influences of both child maltreatment and adverse family-life events (see Table 4 for full
results). Gender and ethnicity were entered as control variables in the first step, providing good model fit (omnibus c2

(2) ¼ 18.07, p < .001) and accounting for 5% of variance in NSSI engagement (Nagelkerke's R2 ¼ .045). Adding perceived
maternal and paternal maltreatment and number of adverse family-life events as predictors in the second step improved
model fit (omnibus c2 (3) ¼ 40.47, p < .001), and accounted for a total of 14% of variance (Nagelkerke's R2 ¼ .142). Odds ratios
(OR) in the second step showed that maternal maltreatment and experiencing more adverse family-life events were each
uniquely associated with increases in NSSI's odds of occurring. Including perceived relational trauma in the third step further
improved model fit (omnibus c2 (1) ¼ 22.32, p < .001), and accounted for an additional 5% of variance in the odds of NSSI
engagement (Nagelkerke's R2¼ .191). Examination of ORs for this final step showed that including relational trauma rendered
the influence of maternal maltreatment non-significant, while experiencing more adverse family-life events and higher
perceived relational trauma were each uniquely linked with increases in the odds of NSSI behavior.
Addictive features of NSSI

Analyses described in this section were conducted using only the subsample who had engaged in NSSI. First, a series of
ANCOVAs controlling for gender tested the hypothesis that self-injurers who perceived NSSI as having addictive features (i.e.,
endorsed more than three features; Nixon et al., 2002) would report more risk factors than those who did not (Table 5).
Individuals who endorsed three or more addictive features reported significantly more perceived paternal maltreatment and
relational trauma than those who endorsed fewer than three addictive features. No other differences were found.

Finally, the potential unique or additive associations of maternal and paternal maltreatment, adverse family-life events,
and relational trauma with NSSI's addictive features were examined using hierarchical linear regression; the total number of
addictive features endorsedwas used as the dependent variable. Gender was entered as a control variable in the first step, and
was not associated with addictive features (F (1, 75) ¼ .62, p ¼ .43). Maternal and paternal maltreatment and adverse family-
life events were included in the second step, and were, as a set, associated with addictive features (F (4, 73) ¼ 2.14, p < .05,
Table 3
GroupDifferences between Self-injurers and Non-self-injurers in Perceived ChildMaltreatment, Adverse Family-life Events, and Perceived Relational trauma.

Measures No-NSSI adj. Mean (SE)
n ¼ 848

NSSI adj. Mean (SE)
n ¼ 86

Between-subjects effects (F) h2

Maternal maltreatment 3.32 (.04) 4.09 (.14) 28.56*** .03
Paternal maltreatment 3.37 (.05) 4.18 (.15) 27.69*** .03
Adverse family-life events 1.30 (.04) 2.07 (.13) 31.95*** .03
Relational trauma 34.46 (.46) 46.24 (1.43) 61.32*** .07

Note. Analyses controlled for the effects of gender and ethnicity (White vs. non-White).
***p < .001.



Table 4
Regressing NSSI occurrence on perceived child maltreatment, adverse family-life events and perceived relational trauma.

Predictors B S.E. Wald c2 Odds ratio 95% CI of OR

Lower Upper

Step 1
Gender .56 .34 2.77 1.75 .91 3.40
Ethnicity 1.22 .36 11.24** 3.37 1.66 6.86

Step 2
Gender .53 .35 2.27 1.70 .85 3.37
Ethnicity 1.65 .39 18.19*** 5.21 2.44 11.13
Maternal maltreatment .19 .09 4.91* 1.21 1.02 1.44
Paternal maltreatment .16 .08 3.67t 1.17 1.00 1.37
Adverse family-life events .37 .10 12.41*** 1.44 1.18 1.77

Step 3
Gender .44 .35 1.56 1.56 .78 3.12
Ethnicity 1.72 .39 19.47*** 5.56 2.59 11.91
Maternal maltreatment .09 .09 .85 1.09 .91 1.30
Paternal maltreatment .09 .09 1.05 1.09 .92 1.30
Adverse family-life events .30 .11 7.56** 1.34 1.09 1.66
Relational trauma .04 .01 22.51*** 1.05 1.03 1.06

Note. N ¼ 859. OR¼Odds Ratio. CI¼ Confidence Interval.
t p < .10. **p < .01. ***p < .001.
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adjusted R2 ¼ .06), such that perceptions of more frequent paternal maltreatment were linked with higher addictive features
of NSSI (see Table 6). Neither perceived maternal maltreatment nor experiencing adverse family-life events were associated
with addictive features. Adding perceived relational trauma to the third step did not account for unique variance in addictive
features once maltreatment and adverse family-life events were already accounted for (DF (1, 72) ¼ 1.93, p ¼ .17, DR2 ¼ .02).

Discussion

This study demonstrates the varying unique and additive associations of family-based risk factors and NSSI behavior and
its addictive features. These results add to the literature regarding family-based correlates of NSSI behavior in adolescents and
emerging adults, especially highlighting the salience of perceptions of relational trauma to NSSI behavior beyond the in-
fluence of other family-based factors, particularly within community-based populations of self-injurers. Moreover, these
findings contribute to the growing area of research concerned with characteristics indicative of the varying manifestations of
NSSI across affected youth. Although self-injurers in our sample reported each family-based risk factor to a greater extent
than their non-self-injuring counterparts, different patterns of association were found with NSSI behavior when risk factors
were accounted for simultaneously. Perceptions of maternal maltreatment were initially associated with NSSI engagement,
while perceiving paternal maltreatment was not. That said, our hypothesis held such that relational trauma was associated
with NSSI beyond perceived maltreatment and adverse family-life events. Indeed, paternal maltreatment ceased to be a
contributing factor, while adverse family-life events remained independently linked with NSSI, suggesting the additive in-
fluences of perceived relational trauma and adverse family-life events such as parental divorce, socioeconomic challenges,
and inter-parental violence.

The contribution of relational trauma beyond that of perceived maternal maltreatment corroborates theory regarding the
important role of the negative family environment in NSSI's etiology (Linehan,1993; Tantam&Whittaker, 1992), andwith the
limited existing researchwhich has yielded similar findings across adolescent and college student samples (Gratz et al., 2002;
Kaess et al., 2013). This finding also adds to the list of pathological morbidities with which relational trauma is associated
beyond the influences of maltreatment (see Bureau et al., 2010). It is possible that relational trauma is especially implicated in
NSSI behavior in normative-risk, community-based populations of youth and young adults, such as the current sample, given
Table 5
Group differences between addictive features and no addictive features in perceived child maltreatment, adverse family-life events, and perceived relational
trauma.

Measures <3 addictive features �3 addictive features F h2

Mean (se)
n ¼ 52a

Mean (se)
n ¼ 32a

Maternal maltreatment 3.90 (.26) 4.22 (.34) .59 .01
Paternal maltreatment 3.87 (.21) 4.56 (.28) 3.94* .05
Adverse family-life events 2.01 (.18) 2.12 (.23) .15 .002
Relational trauma 42.65 (2.11) 51.18 (2.76) 6.02* .07

Note. Gender was included as a covariate in these analyses.
*p < .05.

a Two participants who endorsed NSSI behavior did not respond to addictive features items and were thus omitted from these analyses.



Table 6
Regressing NSSI addictive features on perceived child maltreatment, adverse family-life events and perceived relational trauma.

Predictors B S.E. t

Step 1
Gender 1.75 2.22 .79
Step 2
Gender 2.63 2.21 1.19
Maternal maltreatment �.19 .43 �.45
Paternal maltreatment 1.37 .53 2.58*
Adverse family-life events �1.30 .70 �1.86
Step 3
Gender 1.87 2.26 .83
Maternal maltreatment �.48 .48 �1.00
Paternal maltreatment 1.18 .54 2.17*
Adverse family-life events �1.35 .69 �1.94
Relational trauma .08 .06 1.39

Note. N ¼ 78.
*p < .05.
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the lesser frequency and severity of maltreatment events within these groups. Thus, our findings may provide one possible
explanation for the inconsistent associations identified previously between NSSI andmaltreatment (e.g., Di Pierro et al., 2012;
Whitlock et al., 2006). However given parallel results of previous research concerning symptoms related to NSSI behavior,
namely, dissociative and borderline personality symptoms, in high-risk samples of young adults (see Lyons-Ruth, Bureau,
Holmes, Easterbrooks, & Brooks, 2013; Ogawa, Sroufe, Weinfield, Carlson, & Egeland, 1997), additional research is required
to determine the breadth of these findings across populations of varying risk level.

Experiencing more adverse family-life events and perceived relational trauma had additive influences on the odds of
engaging in NSSI. Adverse family-life events may expose the individual to a greater degree of stress throughout their lifespan,
and may serve as triggers for NSSI behavior. Similarly, exposure to chronic stressors in the family environment may alter the
youth's biological capacity for regulating distress (Gunnar & Quevedo, 2007), thus predisposing them to engage in alternate
behavior, such as NSSI, to regulate emotional distress. Regardless of the underlying mechanism, the additive influences of
adverse family-life events and relational trauma may suggest that it is not only the strained interpersonal relationship
qualities which correspond with adverse family-life events that increase NSSI risk in adolescence and early adulthood, but
rather that characteristics inherent to having such experiences (i.e., the elevated stress exposure) are also relevant. Additional
research to this end is needed.

Of note, although experiencing more adverse family-life events was associated with NSSI in this study, it did not differ-
entiate between varying perceptions of NSSI as having addictive features. This resembles the findings of a recent study by
Manca et al. (2014), who similarly showed that adversity did not differentiate between occasional and repetitive self-injurers
during late adolescence/early adulthood. Although exposure to adversity may serve as a trigger for NSSI engagement, results
suggest it does not account for variation in one's perception of the behavior's addictive features. Thus, adverse family-life
events may not be as salient as other interpersonal risk factors for predicting differing manifestations of NSSI during these
development periods, though our findings can only attest to the lack of association with addictive features specifically and
should not be considered indicative of potential associations with other characteristics of NSSI severity.

In contrast, perceived paternal maltreatment, but neither perceived maternal maltreatment nor relational trauma, was
associated with greater addictive features of NSSI. This is in line with existing research highlighting the varying influences to
NSSI behavior from mother- and fatherechild relationships. In particular, researchers who have previously identified the
importance of paternal influences on young adults' NSSI (see Gratz et al., 2002; Hallab & Covic, 2010) studied the frequency of
NSSI as an outcome, rather than a dichotomous variable representing NSSI's occurrence. As more frequent NSSI is correlated
with having more addictive features of the behavior in both adolescent inpatient (Nixon et al., 2002) and university student
samples (Martin et al., 2013; Schaub, 2013;Whitlock et al., 2008), results of the current study complement the limited existing
research featuring separate consideration of maternal and paternal relational influences, particularly when the outcome
represents features of NSSI other than presence or absence of the behavior. Of note, the use of addictive features as a proxy to
NSSI severity also offers assessment of the cognitive manifestations of NSSI, such that endorsing these features implies the
individuals' perceptions of their own behavior, which is another benefit to our approach.

In contrast to findings regarding engagement in NSSI, perceived relational trauma was not associated with addictive
features of NSSI beyond the contribution of paternal maltreatment. Only two prior studies have investigated the potential for
unique contributions of quality of relationships with parents to NSSI severity. Kaess et al. (2013) found that neither childhood
maltreatment nor general quality of mother- and fatherechild relationships (both retrospectively assessed) differentiated
between occasional and repetitive self-injury in adolescent and young adult inpatients, while Di Pierro et al. (2012) showed
that poor quality of both mother and father relationships were associated with severity of NSSI in their high school student
sample. However, Di Pierro et al. did not account for the combined influences of child maltreatment (which were separately
linked with NSSI severity within their study) and quality of parentechild relationship in their analyses. As such, it is possible
that a model accounting for the combined variances of both sets of variables may have yielded different findings, similar to
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both the present study and Kaess et al. (2013) results. This illustrates the importance of assessing multiple inter-related risk
factors in tandem, as was done in the current investigation. Alternatively, our measure of addictive features and Kaess et al.'s
assessment of occasional versus repetitive self-injury may be qualitatively different than Di Pierro et al.'s use of the total
number of NSSI acts in the prior year, and thus have different risk factors. Regardless, additional research regarding the
additive and unique family-based correlates of NSSI's underlying features is greatly warranted.

Limitations

Despite the important findings of the current study, some limitations are worth noting. First, the generalizability of results
may be limited as these data come from a primarily female university student sample; the low frequency of maltreatment in
our normative-risk sample may similarly limit generalizability of results, as the current findings may not hold in high-risk
populations where maltreatment may be more prevalent and severe. As such, additional research is required to corrobo-
rate our findings across other samples including younger adolescents, a greater proportion of males, and more at-risk
relational background. Nonetheless, given the theoretical framework that guided our investigation, we suspect similar re-
sults will be evident in additional investigations of this kind, with the caveat that maltreatment may be somewhat more
influential in higher-risk populations. The use of self-reported assessments of maltreatment, adverse family-life events, and
relational traumamay also yieldmodified and subjective perceptions of past experiences, and either under- or over-reports of
difficult experiences. Results from prior longitudinal investigations suggest a lack of concordance between prospectively
assessed maltreatment histories and self-reported maltreatment in late adolescence (Brown, Cohen, Johnson, & Salzinger,
1998; Shaffer, Huston, & Egeland, 2008). Individuals' retrospective ratings of past adverse family-life experiences and
quality of relationships with parents may also be biased by poor memory recall or current relational challenges (e.g., Hardt &
Rutter, 2004). Thus, the findings based on retrospective data presented here should be carefully interpreted as reflections of
individuals' current perceptions of prior experiences. Lastly, our cross-sectional design precludes determination of whether
relationship characteristics preceded NSSI or vice versa, and additional investigation should consider short- and long-term
prospective analyses of these relationships to further specify the impact of interpersonal characteristics on both NSSI's
occurrence and underlying features.

Implications of current findings & future research directions

The current findings provide continued evidence for the salience of family-based risk factors of NSSI behavior, particularly
beyond an emphasis on the risks associated with experiencing maltreatment specifically. These findings have important
implications for both preventive and intervention treatments for NSSI. First, findings suggest that adolescents at risk for
experiencing relational traumawith parents, in addition to those at risk for other family-based risk factors, including adverse
experiences, are more likely to engage in NSSI. Primary care physicians, teachers, and school psychologists or social workers
who, with proper education and training, may be able to identify children at risk for experiencing relational trauma before
NSSI behavior commences might be best positioned to direct families toward appropriate resources for early intervention.
Identifying at risk children and adolescents prior to NSSI onset, and working with both parents and youth to develop
healthier, supportive relationships and appropriate coping strategies for dealing with distress may help to reduce the inci-
dence of NSSI. Notably, the findings of the present investigation also suggest that helping self-injuring adolescents and young
adults reframe theway inwhich they perceive or reflect upon past relationships with parents may prove a useful intervention
approach for NSSI. For instance, perceiving relational trauma within one's childhood relationship with parents constitutes in
part holding continued, ruminative anger toward prior relational experiences, the dysregulated emotion of which may serve
as additional triggers for NSSI. It is possible that helping youth and young adults to overcome this continued anger and to
emotionally distance themselves from damaging prior relationships may correspond with a reduction in NSSI behavior (see
Levy, Yeomans, & Diamond, 2007 for a case study), though additional clinical trials are needed in this regard.

Moving forward, researchers should prospectively pursue these and similar research questions regarding family-based risk
and protective factors associated with NSSI. There is a dearth of prospective study of NSSI, despite the focus on early care-
giving environments in dominating theories regarding this behavior. Additional consideration should be dedicated to
discovering the consequences of prolonged, chronic engagement in NSSI, as the effects of intermittent versus repetitive NSSI
remain to be seen. Finally, intervention research should be conducted to further determine the success of preventive and
intervention strategies suggested herein. Such research is important in order to understand the etiology and related clinical
approaches which can be implemented for self-injuring youth and young adults presenting for treatment.
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Appendix. : Addictive features scale of the Ottawa Self-Injury Inventory (Martin et al., 2013; Nixon et al., 2015)

Responses are scored from 0 e never to 4 e always

Since you started to self-injure, have you found that:

1. The self-injurious behavior occurs more often than needed?
2. The severity in which the self-injurious behavior occurs has increased? (i.e., deeper cuts, more extensive parts of your

body)
3. If the self-injurious behavior produced an effect when started, you now need to self-injure more frequently or with greater

intensity to produce the same effect?
4. This behavior or thinking about it consumes a significant amount of your time (e.g., planning and thinking about it,

collecting and hiding sharp objects, doing it and recovering from it)?
5. Despite a desire to cut down or control this behavior, you are unable to do so?
6. You continue this behavior despite recognizing that it is harmful to you physically and/or emotionally?
7. Important social, family, academic or recreational activities are given up or reduced because of this behavior?
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