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Background: Non-suicidal self-injury (NSSI) is a common harmful behavior during
adolescence. Exposure to childhood family adversity (CFA) is associated with
subsequent emergence of NSSI during adolescence. However, the pathways through
which this early environmental risk may operate are not clear.

Aims: We tested four alternative hypotheses to explain the association between CFA
and adolescent-onset NSSI.

Methods: A community sample of n = 933 fourteen year olds with no history of NSSI
were followed for three years.

Results: Poor family functioning at age 14 mediated the association between CFA
before age 5 and subsequent onset of NSSI between 14-17 years.

Conclusion: The findings support the cumulative suboptimal environmental hazards
(proximal family relationships as a mediator) hypothesis. Improving the family
environment at age 14 may mitigate the effects of CFA on adolescent onset of NSSI.
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Around 17% of adolescents report non-suicidal self-injury (NSSI) (Swannell,
Martin, Page, Hasking, & St John, 2014), any ‘deliberate and voluntary physical self-
injury that is not life-threatening and is without any conscious suicidal intent’ (Laye-
Gindhu & Schonert-Reichl, 2005). NSSI peaks in adolescence (Nock, 2010), and this
is also the most common time of first incidence (Nixon, Cloutier, & Jansson, 2008).
Adolescent NSSI is an important predictor of attempted/completed suicide
(Wilkinson, Kelvin, Roberts, Dubicka, & Goodyer, 2011), and predicts the onset of
later mental illness (Mars et al., 2014). It is therefore important to identify factors that
can be the target of potential interventions for risk reduction in the incident rate of
adolescent NSSI (Laye-Gindhu & Schonert-Reichl, 2005). Childhood family
adversities (CFA) are particularly associated with the emergence of adolescent NSSI
(Gratz, Conrad, & Roemer, 2002). The causal pathways and mechanisms for the well-
established association between CFA and subsequent NSSI up to two decades later
are, however, unclear.

Two recent reviews concluded that although CFA was a robust predictor of
NSSI, the roles of proximal adolescent factors, such as family functioning and mental
illness, should be investigated as potential moderators or mediators of the association
(Fliege, Lee, Grimm, & Klapp, 2009; Maniglio, 2011). Both reviews also emphasized
the need for longitudinal analyses in order to clarify causal relationships between
correlated risk factors for NSSI. We propose four possible models, supported by the
literature.

1) Mental illness model

CFA is robustly associated with a range of deviant outcomes including
subsequent conduct and emotional disorders, drug misuse, and mental illness (Dunn et

al., 2011; Fergusson, Boden, & Horwood, 2008; van Harmelen et al., 2016). As



higher prevalence of NSSI is associated with almost all mental illnesses (Dunn et al.,
2011; Nock & Kessler, 2006), NSSI may not be a direct response or consequence of
CFA itself but arise from subsequent mental illness.

2) Suboptimal environmental hazards model

CFA can negatively impact family functioning and child-parent relationships
(Hughes, 2004), and often occur within a context of more pervasive, chronic sub-
optimal family environments (Dunn et al., 2011). This continued and more proximal
family dysfunction during adolescence may increase the risk for subsequent NSSI
(Gratz et al., 2002) as opposed to the earlier experiences of CFA.

3) Proximal environmental mitigation model

Adolescents’ primary sources of social support are parents and peers (Gottlieb,
1991). Proximal family relationships are more strongly associated with adolescent
NSSI than are peer relationships (Hallab & Covic, 2010), despite the fact that
adolescents who engage in NSSI are more likely to turn to their peers for support than
to any other available source (Evans, Hawton, & Rodham, 2005). Moreover, having
one strong source of social support may moderate the impact of dysfunctional
relationships in another domain (Hazel, Oppenheimer, Technow, Young, & Hankin,
2014), and the combined effects of dysfunction in both family and peer relationships
may be multiplicatively deleterious (Cyr, Clément, & Chamberland, 2014). Thus
positive family and/or peer environment in adolescence would reduce the effect of
CFA (Aspelmeier, Elliott, & Smith, 2007; Collishaw et al., 2007), either because the
adolescent would have found social supports from their positive family and/or peer
interactions, or because the family members who previously contributed to adversity
are now more positive supports.

4) Attachment model



Conversely, attachment theory would suggest that CFA is a necessary and
sufficient cause for later psychopathology including NSSI as early experiences inform
an immutable internal working model of the world (Bowlby, 1988). This hypothesis
predicts that schemas formed in the context of CFA would lead to appraising the
world as hostile in adolescence and later life. As there would be no updating of the
internal model, these schemas would persist regardless of more proximal experiences
such as improved family functioning in adolescence. Thus there would be a main
effect between CFA and the emergence of NSSI in adolescence, and no interaction
with/mediation by more proximal factors.

We tested these four hypothesized models of the intermediate pathway
between CFA (i.e. pre-age five) and adolescent (between ages 14-17) onset of NSSI:

1) Mental illness model: mental illness before the age of 14 as a mediator

2) Suboptimal environmental hazards model: proximal family relationships

as a mediator

3) Proximal environmental mitigation model: proximal family and/or peer

relationships as a moderator

4) Attachment model: a direct relationship, that is neither mediated nor

moderated by proximal family relationships

Methods
Participants and procedures
Data for the current study were collected as part of Roots, a larger longitudinal
study of risk factors for the development of psychopathology. Roots is a community
sample of adolescents recruited from a wide geographical area extending 30 miles

north, 20 miles south and 20 miles west of Cambridge UK (Goodyer, Croudace,



Dunn, Herbert, & Jones, 2010; Lewis, Jones, & Goodyer, 2015). In total, 27
secondary schools (25 state and 2 private schools) were approached for participation,
of which 18 agreed. Through these schools 3762 students were invited to participate.
Overall, consent forms were received from 1238 (33%) students; 675 girls (54.5%)
and 563 (45.5%) boys. Although the sample covers a wide socioeconomic range as
measured by ACORN (see below), the sample is disproportionately affluent,
comprising roughly twice as many ‘wealthy achievers’ and only half as many
participants of ‘moderate means’ or ‘hard-pressed’ families compared to UK figures.
The study was approved by Cambridgeshire 2 research ethics committee, reference
number 03/302. Data were collected when the adolescents were 14 years old, 15.5
years and 17 years.

Since our primary outcome variable is new onset of NSSI by age 17, all
analyses were performed on subsample of 933 participants who reported no lifetime
NSSI by age 17 and provided follow up data on NSSI at age 17. Thus, all instances of
NSSI reported at age 17 happened between ages 14 and 17 and all observed
associations between other variables and NSSI are prospective.

Measures

Drug, alcohol and self-injury questionnaire (DASI). The DASI was
developed as a self-report measure of cigarette, alcohol and drug use and NSSI. Our
primary outcome variable was a binary question: ‘Have you ever tried to hurt yourself
on purpose without trying to kill yourself?’ This question was applied at the 14 and 17
year assessments. We have demonstrated some reliability and validity of this question
through finding similar population prevalence of NSSI in two separate community
studies, and moderate convergent validity (r = .66) with the total score of another

well-validated multi-item measure of self-harm behavior, the Self-Harm Inventory



(Sansone, Wiederman, & Sansone, 1998) in a third community sample of 700
adolescents (ages 16-18) from the Cambridgeshire area (further details available from
1** author). Using a single-item measure of NSSI is common in NSSI research and has
previously been shown to render consistent estimates of prevalence (Muehlenkamp,
Claes, Havertape, & Plener, 2012).

Cambridge Early Experience Interview (CAMEEI). The CAMEEI (Dunn
et al., 2011; St Clair et al., 2015) was used to measure childhood family adversity
(CFA). The CAMEEI is a semi-structured interview conducted with the adolescent’s
primary caregiver. The interview comprises questions about several components of
CFA, including abuse, family discord, family loss, parental mental illness and
parenting style over three distinct age epochs (pre-primary school; primary school;
secondary school).

In a prior analysis, factor analysis did not suggest a unidimensional structure
of exposure to these adversities, and model fit was poor for the two factor model
(Dunn et al., 2011). We therefore used a mixture model perspective, which grouped
individuals by their experience of multiple adversities using latent class analysis
(LCA). LCA identified four patterns of early family environment in our participants
before the age of 5: Optimal class, with low levels of adversity (69%); Discordant
class, with moderate levels of adversity (19%); Hazardous class, with high levels of
adversity (6%); Atypical parenting class, with low levels of adversity but high levels
of sub-optimal parenting and moderate levels of low maternal warmth (7%). These
latent classes are orthogonal rather than ordinal. To enable the proposed analysis to
have adequate power, and to be consistent with other analyses from Roots,
participants were dichotomized. As the latter three classes all reflect sub-optimal early

family environment, participants from these three classes were combined into a



‘childhood family adversity’ (CFA) present group, while those from the optimal class
were classified as no CFA.

The Kiddie-SADS-Present and Lifetime Version (K-SADS-PL). The K-
SADS-PL (Kaufman et al., 1997) was used to assess whether participants met DSM-
IV criteria for the diagnosis of a mental disorder. The K-SADS-PL is a semi-
structured interview about participants’ current and previous experiences of
psychopathology. The participant and a caregiver were interviewed separately when
the participant was age 14. A clinical diagnosis was then assigned by a consultant
psychiatrist. In two longitudinal studies, adolescents with ‘High Clinical Index (HCI)’
case status (one symptom less than threshold, in conjunction with significant
impairment) showed similar psychopathology trajectories to those meeting full
diagnosis of major depression (Fergusson et al., 2005; Johnson, Cohen, & Kasen,
2009). Therefore, consistent with other analyses from Roots, participants were
dichotomized based on presence or absence of a diagnosis/HCI of any mental disorder
(depression, anxiety disorders, eating disorders, substance use disorders, and
disruptive behavior disorders) at or before age 14.

The McMaster Family Assessment Device General Functioning Subscale
(FAD-GF). The FAD-GF (Epstein, Baldwin, & Bishop, 1983) was used to evaluate
current general family functioning at the age of 14. The FAD-GF consists of 12 self-
report questions about the overall current quality of family relationships. Higher
FAD-GF scores are associated with better family functioning. The FAD-GF is widely
used and its psychometric reliability and validity have been demonstrated in a number
of samples (e.g. (Kabacoff, Miller, Bishop, Epstein, & Keitner, 1990).

A Classification of Residential Neighbourhood (ACORN). ACORN (CACI

Information Services, 1997) was used as a measure of socioeconomic status (SES).



Five levels of SES (Wealthy Achiever, Urban Prosperity, Comfortably off, Moderate
means, Hard-pressed) were derived from postcodes (www.caci.co.uk). In the present
study the sample was dichotomized as belonging to moderate means/hard pressed
(low SES) versus any of the more affluent categories.

The Cambridge Friendship Questionnaire (CFQ). The CFQ (Goodyer,
Wright, & Altham, 1989) was used to measure the quality of children’s relationships
with their peers. The CFQ is an 8 item self-report instrument that assesses the
number, availability, and quality of friendships. The CFQ was developed from a semi-
structured interview based on ethological principles of social relationships and the
developmental significance of friendships (Pellegrini & Bartini, 2000). The CFQ has
demonstrated good reliability and validity (alpha = .70, further details available from
1* author), and has demonstrated ecological validity across two samples (van
Harmelen et al., 2016, 2017). The CFA yields a single total score with higher scores
indicating more positive perceptions of peer relationships (i.e. ‘Friendships’).
Statistical analysis

We set out to investigate the relationship between CFA (<5 years) and
adolescent onset of NSSI (between age 14-17) through two separate mediator
pathways (i.e. family relationships at age 14 and mental illness up to age 14) shown in
Figure 1. We also tested whether family and peer relationships moderated the effects
of CFA, using CFA x family/peer relationships interaction terms. We used the user-
written binary logistic mediation package (Ender, 2011) for STATA. Robust
confidence intervals for direct and indirect effects were estimated using 5000

bootstrap repetitions. The binary mediation package does not provide p values.

Figure 1 here



Prior to running a multiple mediation model, we examined the correlations
between NSSI by age 17 and potential predictor variables, including family and peer
relationships at age 14 and mental illness pre-14. To aid interpretation and
comparisons, r statistics were calculated: point-biserial correlations for dichotomous-
continuous associations, and tetrachoric correlations for dichotomous-dichotomous
associations.

As there were significant predictors of missingness in our baseline data, data
cannot be presumed to be missing at random, potentially biasing estimates (Sterne et
al., 2009). In the subsample of participants without lifetime NSSI at age 14 (our
inclusion criteria), there was minimal missing data on NSSI at age 17 (12%, see
results for more details). However, with the inclusion of baseline model variables,
missingness in follow up data increased to 26% (n = 781), reducing the number of
new NSSI cases from 59 to 47. Therefore we performed multiple imputation of
baseline model variables using chained equations, producing 17 imputations (our
variable with greatest missingness, family functioning, was missing for 17% of our
sample). Sixteen significant predictors of our primary variables (pre age 14 mental
illness, age 14 family functioning, pre age 5 CFA, and new onset NSSI by age 17),
and missingness on these variables were included in our imputation model. Analyses
were performed on imputed data based on complete cases of NSSI at age 17, and no
reported lifetime engagement in NSSI by age 14.

Analyses were conducted using STATA, version 14 (StataCorp, 2015). A
threshold of 5% was used for statistical significance, as predictor variables were

correlated and only one primary outcome variable was used.
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Results
Univariate associations with NSSI and CFA
At age 14, 1202 participants reported on NSSI, of which 1059 (88%) reported
no history of NSSI. Of this latter group, 933 (88%) participants reported on NSSI up
to age 17. A total of 59/933 (6%) participants reported new onset of NSSI by age 17.
Table 1 demonstrates univariate associations between our predictor variables and new
onset of NSSI between the ages of 14 and 17. Poorer family functioning at age 14,
and mental illness by 14, and CFA were positively associated with new onset of NSSI
between ages 14 and 17. Friendships and SES were not associated with NSSI. Gender
was also not associated with new onset of NSSI from ages 14-17 (male new
incidence=0.05%, female new incidence=0.07%, y2=1.06, p=0.35).
Table 1 also shows correlations between our predictor variables and CFA.
Poorer family functioning at age 14 and diagnosis of a mental illness before age 14
were positively correlated with CFA and new NSSI. Therefore family functioning and
mental illness are potential mediators for the CFA-NSSI association. Family
functioning and mental illness were reasonably uncorrelated with each other (r = -
0.12) and had low variance inflation factors (mean variance inflation factor = 1.01),

suggesting that multicollinearity was not an issue in our model.

Table 1 here

Revealing a psychosocial model for 1* episode NSSI
Results of the binary logistic multiple mediation analysis are shown in Figure
2. Family functioning significantly mediated the association between CFA and NSSI.

The direct pathway between CFA and NSSI was non-significant as was the indirect
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pathway through mental illness before age 14. This model accounted for 16% of the
variance in new onset of NSSI between aged 14 and 17. Friendships and family
functioning did not significantly moderate the effects of CFA or mental illness on
NSSI, nor did friendships moderate the effects of family functioning on NSSI (all p >
0.08).

Findings with complete case analyses resembled those with imputed data,
however in this smaller sample of 783 participants with complete data, the indirect
pathway from CFA to NSSI through mental illness was also significant (estimate = -
0.02, CI =-0.05 - 0). As with the imputed data, in full case analyses the indirect path
from CFA to NSSI path through adolescent family functioning was also significant

(estimate = -0.04, CI =-0.01 — 0.09).

Figure 2 here

Discussion

We tested four hypothesized models of the association between early
childhood family adversity (CFA) and the onset of non-suicidal self-injury (NSSI)
between the ages of 14 and 17. We found evidence to support the chronic suboptimal
environmental hazards hypothesis: family functioning at age 14 mediates the
association between CFA before the age of 5 and onset of NSSI between ages 14 and
17. When traumatic experiences happen in the context of continuing family
dysfunction, are perpetrated by a parent figure, or are not responded to adequately by
a parent, family functioning is likely to be impaired (Hughes, 2004). Impaired family
functioning later in adolescence is in turn robustly associated with NSSI (Gratz et al.,

2002). Family functioning may influence adolescent NSSI through several risk factors
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for NSSI such as impulsivity, emotion regulation (Scott, Levy, & Pincus, 2009), self-
esteem (Collins & Read, 1990), interpersonal skills (Hazel et al., 2014), coping skills,
and mental illness (Moretti & Peled, 2004). These pathways warrant further
investigation. The present findings, however, suggest that improving family
relationships may reduce the later onset of NSSI in children who have been exposed
to CFA.

The indirect pathway from CFA to NSSI through mental illness was not
significant. It is worth noting that in our complete case analyses this pathway was
significant along with the pathway through family functioning, supporting the mental
illness model. Therefore it is possible that treating mental illness may mitigate some
of the effects of CFA on adolescent NSSI. The non-significant finding in the imputed
cases analysis may be a type 2 error; alternatively the significant finding in the
completed cases analysis may be due to attrition bias, corrected by the imputation.
Further analysis in larger datasets is warranted to answer this important question.

We found no support for our proximal environmental mitigation model:
positive proximal peer and family relationships do not reduce the effects of CFA,
mental illness, or poor peer / family relationships on the incident risk rate of NSSI
between 14 and 17 years. Indeed, peer relationships did not affect risk of NSSI, in
keeping with the literature (Hallab & Covic, 2010). With regard to family
relationships, whether or not family adversity continues seems to be the primary
factor that influences risk of NSSI, rather than support from positive family members
reducing harm from earlier adversity. Furthermore, we found no support for our
attachment model: there was no significant direct association between CFA and
adolescent-onset NSSI, when mediating effects of proximal family adversity and

mental illness were controlled for. This suggests that the effects of CFA on NSSI are
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modifiable and perhaps that internal working models of threat can be updated by
subsequent experience.
Clinical implications

Findings from this study are consistent with a large amount of pre-existing
literature demonstrating that CFA has long-term psychopathological consequences
(Perry, Pollard, Blaicley, Baker, & Vigilante, 1995) including being a risk factor for
adolescent NSSI (Maniglio, 2011). Reducing CFA, therefore, is likely to reduce
NSSI. However, the present findings also suggest improving family function after
CFA may reduce later NSSI. It is important, therefore, that services that help families
in trouble, such as social care, try to address family relationships directly. Further
research is needed to investigate potential methods of improving family relationships
after CFA. Future studies should then examine whether these improvements reduce
later NSSI. However, the present findings do support a family-focused approach to
preventing adolescent NSSI. One such approach, Attachment Based Family Therapy
(ABFT) (Diamond, Reis, Diamond, Siqueland, & Isaacs, 2002), which focuses on
improving communication and support in child-parent relationships, has been shown
to be effective among adolescents at reducing both depression and suicidality
(Diamond et al., 2010). As depression and suicidality are both closely related to NSSI
(Wilkinson et al., 2011), the efficacy of ABFT on reducing the risk of NSSI seems
theoretically promising and should be investigated with larger randomized control

trials.

Limitations
One weakness of this study is that the single-item measure of NSSI, ‘Have

you ever tried to hurt yourself on purpose without trying to kill yourself?” may not
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have been sufficient to capture all NSSI acts and did not distinguish between different
methods, motivations or frequencies of NSSI. This is potentially problematic as
different methods and frequencies of NSSI have been related to different
psychological and environmental factors (Rodham, Hawton, & Evans, 2004).
However, with a sample size of less than 1000, we would not have had sufficient
power for mediation/moderation analyses if we had split our primary outcome
variable. Moreover, ‘trying’ to hurt oneself is not precisely the same as definitively
‘hurting’ oneself, and therefore the item may more accurately measure NSSI intent as
opposed to behavior. Nevertheless, the NSSI item used in this study showed adequate
agreement with a well-validated measure of NSSI in a similar population.

Another limitation of this study is that the sampling age range may have been
too late to capture many first incidents of NSSI. The natural course of NSSI is
curvilinear, with a sharp increase around age 12 and a decrease in later adolescence
(Plener, Schumacher, Munz, & Groschwitz, 2015). Longitudinal studies beginning at
a younger age (before 12) would be greatly beneficial as they would capture more
first incidents of NSSI and therefore have greater statistical power for detecting
prospective risk factors.

A final weakness of this study was that CFA was assessed retrospectively at

the age of 14, which may have reduced accuracy (Ebner-Priemer et al., 2006).

Key points:
e Childhood family adversity (CFA) is robustly associated with adolescent non-
suicidal self-injury (NSSI).

e Pathways between CFA and subsequent onset of NSSI are unclear.
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e We demonstrate that the association between CFA before age 5 and NSSI
between ages 14-17 is mediated by poor family functioning at age 14.

e These findings suggest that improving family function after CFA may prevent
later NSSI.

e These findings support a family-focused approach to preventing adolescent

NSSIL
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Table 1
Correlations between new NSSI from ages 14-17, CFA, and potential mediator and
explanatory variables measured at the age of 14

New Onset of NSSI CFA
r 4 r 4

CFA 0.08 0.020

Gender 0.03 0303  -0.05 0.100
Diagnosis 0.07 0.037 0.18 <0.001
SES -0.01 0.729 0.17 <0.001
Family functioning -0.09 0.007  -0.10 0.001
Friendships -0.05 0.173  -0.06 0.071

r statistics represent tetrachoric correlations for CFA, gender, DSM diagnosis, and
SES, and point-biserial correlations for family functioning and friendships.



Family
Functioning
(Age 14)

New NSSI
(Age 14-17)

Mental Illness
(Age 14)

Figure 1. Path diagram of the proposed model of potential pathways from childhood

family adversity (CFA) to new NSSI by age 17, both directly and through family
dysfunction at age 14 and diagnosis of mental illness before age 14.
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0.02 (0.00 - 0.04)

Family
Functioning
(Age 14)

1.25 (0.48 - 2.02) -0.06 (-0.01 - -0.10)

0.12 (-0.02 - 0.25)

New NSSI
(Age 14-17)

7”7
1.03 (0.64 - 1.41) 7 0.46 (-0.21 - 1.13)

Mental Illness
(Before 14)

0.02 (-0.01 - 0.05)
The model displays standardized coefficients (95% confidence intervals) of the direct
effects of CFA and mediators on NSSI; and the indirect effects of CFA on NSSI
through each of the mediators (at the top and bottom of the figure). Significant effects
(p <0.05) are shown in bold with solid lines.

Figure 2. Path diagram of the multiple mediation model of the effect of CFA on new
onset of NSSI through mental diagnosis and family functioning.

19



References

Aspelmeier, J. E., Elliott, A. N., & Smith, C. H. (2007). Childhood sexual abuse,
attachment, and trauma symptoms in college females: The moderating role of
attachment. Child Abuse & Neglect, 31(5), 549-566.
https://doi.org/10.1016/j.chiabu.2006.12.002

Bowlby, J. (1988). Clinical applications of attachment: A secure base. London:
Routlege.

CACI Information Services. (1997). ACORN User Guide.

Collins, N. L., & Read, S. J. (1990). Adult attachment, working models, and
relationship quality in dating couples. Journal of Personality and Social
Psychology, 58(4), 644—663. https://doi.org/10.1037/0022-3514.58.4.644

Collishaw, S., Pickles, A., Messer, J., Rutter, M., Shearer, C., & Maughan, B. (2007).
Resilience to adult psychopathology following childhood maltreatment:
Evidence from a community sample. Child Abuse & Neglect, 31(3), 211-229.
https://doi.org/10.1016/j.chiabu.2007.02.004

Cyr, K., Clément, M.-E., & Chamberland, C. (2014). Lifetime Prevalence of Multiple
Victimizations and Its Impact on Children’s Mental Health. Journal of
Interpersonal Violence, 29(4), 616—634.
https://doi.org/10.1177/0886260513505220

Diamond, G. S., Reis, B. F., Diamond, G. M., Siqueland, L., & Isaacs, L. (2002).
Attachment-Based Family Therapy for Depressed Adolescents: A Treatment
Development Study. Journal of the American Academy of Child & Adolescent
Psychiatry, 41(10), 1190-1196. https://doi.org/10.1097/00004583-200210000-
00008

Diamond, G. S., Wintersteen, M. B., Brown, G. K., Diamond, G. M., Gallop, R.,

20



Shelef, K., & Levy, S. (2010). Attachment-Based Family Therapy for
Adolescents with Suicidal Ideation: A Randomized Controlled Trial. Journal of
the American Academy of Child & Adolescent Psychiatry, 49(2), 122—-131.
https://doi.org/10.1016/j.jaac.2009.11.002

Dunn, V. J., Abbott, R. A., Croudace, T. J., Wilkinson, P., Jones, P. B., Herbert, J., &
Goodyer, I. M. (2011). Profiles of family-focused adverse experiences through
childhood and early adolescence: The ROOTS project a community investigation
of adolescent mental health. BMC Psychiatry, 11(1), 109.
https://doi.org/10.1186/1471-244X-11-109

Ebner-Priemer, U. W., Kuo, J., Welch, S. S., Thielgen, T., Witte, S., Bohus, M., &
Linehan, M. M. (2006). A Valence-Dependent Group-Specific Recall Bias of
Retrospective Self-Reports. The Journal of Nervous and Mental Disease,
194(10), 774=779. https://doi.org/10.1097/01.nmd.0000239900.46595.72

Ender, P. (2011). binary mediation: Indirect effects with binary dv and/or mv.
Retrieved March 30, 2017, from
http://www.ats.ucla.edu/stat/stata/faq/binary mediation.htm

Epstein, N. B., Baldwin, L. M., & Bishop, D. S. (1983). The McMaster Family
Assessment Device. Journal of Marital and Family Therapy, 9(2), 171-180.
https://doi.org/10.1111/j.1752-0606.1983.tb01497 .x

Evans, E., Hawton, K., & Rodham, K. (2005). In what ways are adolescents who
engage in self-harm or experience thoughts of self-harm different in terms of
help-seeking, communication and coping strategies? Journal of Adolescence,
28(4), 573-587. https://doi.org/10.1016/j.adolescence.2004.11.001

Fergusson, D. M., Boden, J. M., & Horwood, L. J. (2008). Exposure to childhood

sexual and physical abuse and adjustment in early adulthood. Child Abuse &

21



Neglect, 32(6), 607-619. https://doi.org/10.1016/j.chiabu.2006.12.018

Fergusson, D. M., Horwood, L. J., Ridder, E. M., Beautrais, A. L., P, R., & KE, A.
(2005). Subthreshold Depression in Adolescence and Mental Health Outcomes
in Adulthood. Archives of General Psychiatry, 62(1), 66.
https://doi.org/10.1001/archpsyc.62.1.66

Fliege, H., Lee, J.-R., Grimm, A., & Klapp, B. F. (2009). Risk factors and correlates
of deliberate self-harm behavior: A systematic review. Journal of Psychosomatic
Research, 66(6), 477-493. https://doi.org/10.1016/j.jpsychores.2008.10.013

Goodyer, I. M., Croudace, T., Dunn, V., Herbert, J., & Jones, P. B. (2010). Cohort
Profile: Risk patterns and processes for psychopathology emerging during
adolescence: the ROOTS project. International Journal of Epidemiology, 39(2),
361-369. https://doi.org/10.1093/ije/dyp173

Goodyer, I. M., Wright, C., & Altham, P. M. E. (1989). Recent friendships in anxious
and depressed school age children. Psychological Medicine, 19(1), 165.
https://doi.org/10.1017/S0033291700011119

Gottlieb, B. (1991). Social support in adolescence. In Mary Ellen Colten & Susan
Gore (Eds.), Adolescent stress: Causes and consequences (pp. 281-306). New
York: Aldine de Gruyter.

Gratz, K. L., Conrad, S. D., & Roemer, L. (2002). Risk factors for deliberate self-
harm among college students. American Journal of Orthopsychiatry, 72(1), 128—
140. https://doi.org/10.1037/0002-9432.72.1.128

Hallab, L., & Covic, T. (2010). Deliberate Self-Harm: The Interplay Between
Attachment and Stress. Behaviour Change, 27(2), 93-103.
https://doi.org/10.1375/bech.27.2.93

Hazel, N. A., Oppenheimer, C. W., Technow, J. R., Young, J. F., & Hankin, B. L.

22



(2014). Parent relationship quality buffers against the effect of peer stressors on
depressive symptoms from middle childhood to adolescence. Developmental
Psychology, 50(8), 2115-2123. https://doi.org/10.1037/a0037192

Hughes, D. (2004). An attachment-based treatment of maltreated children and young
people. Attachment & Human Development, 6(3), 263-278.
https://doi.org/10.1080/14616730412331281539

Johnson, J. G., Cohen, P., & Kasen, S. (2009). Minor depression during adolescence
and mental health outcomes during adulthood. The British Journal of Psychiatry,
195(3).

Kabacoff, R. L., Miller, I. W., Bishop, D. S., Epstein, N. B., & Keitner, G. I. (1990). A
psychometric study of the McMaster Family Assessment Device in psychiatric,
medical, and nonclinical samples. Journal of Family Psychology, 3(4), 431-439.
https://doi.org/10.1037/h0080547

Kaufman, J., Birmaher, B., Brent, D., Rao, U., Flynn, C., Moreci, P., ... Ryan, N. D.
(1997). Schedule for Affective Disorders and Schizophrenia for School-Age
Children-Present and Lifetime Version (K-SADS-PL): initial reliability and
validity data. Journal of the American Academy of Child and Adolescent
Psychiatry, 36(7), 980-988. https://doi.org/10.1097/00004583-199707000-00021

Laye-Gindhu, A., & Schonert-Reichl, K. A. (2005). Nonsuicidal Self-Harm Among
Community Adolescents: Understanding the “Whats” and “Whys” of Self-Harm.
Journal of Youth and Adolescence, 34(5), 447-457.
https://doi.org/10.1007/s10964-005-7262-z

Lewis, G., Jones, P. B., & Goodyer, I. M. (2015). The ROOTS study: a 10-year
review of findings on adolescent depression, and recommendations for future

longitudinal research. Social Psychiatry and Psychiatric Epidemiology, 51(2),

23



161-70. https://doi.org/10.1007/s00127-015-1150-y

Maniglio, R. (2011). The role of child sexual abuse in the etiology of suicide and non-
suicidal self-injury. Acta Psychiatrica Scandinavica, 124(1), 30—41.
https://doi.org/10.1111/j.1600-0447.2010.01612.x

Mars, B., Heron, J., Crane, C., Hawton, K., Lewis, G., Macleod, J., ... Gunnell, D.
(2014). Clinical and social outcomes of adolescent self harm: population based
birth cohort study. British Medical Journal, 349(October), 1-13.
https://doi.org/10.1136/bmj.g5954

Moretti, M. M., & Peled, M. (2004). Adolescent-parent attachment: Bonds that
support healthy development. Paediatrics and Child Health, 9(8), 551-555.

Muehlenkamp, J. J., Claes, L., Havertape, L., & Plener, P. L. (2012). International
prevalence of adolescent non-suicidal self-injury and deliberate self-harm. Child
and Adolescent Psychiatry and Mental Health, 6, 10.
https://doi.org/10.1186/1753-2000-6-10

Nixon, M. K., Cloutier, P., & Jansson, S. M. (2008). Nonsuicidal self-harm in youth:
a population-based survey. CMAJ : Canadian Medical Association Journal =
Journal de I’Association Medicale Canadienne, 178(3), 306—12.
https://doi.org/10.1503/cmaj.061693

Nock, M. K. (2010). Self-Injury. Annual Review of Clinical Psychology, 6(1), 339—
363. https://doi.org/10.1146/annurev.clinpsy.121208.131258

Nock, M. K., & Kessler, R. C. (2006). Prevalence of and risk factors for suicide
attempts versus suicide gestures: Analysis of the National Comorbidity Survey.
Journal of Abnormal Psychology, 115(3), 616—623.
https://doi.org/10.1037/0021-843X.115.3.616

Pellegrini, A. D., & Bartini, M. (2000). A Longitudinal Study of Bullying,

24



Victimization, and Peer Affiliation During the Transition From Primary School
to Middle School. American Educational Research Journal, 37(3), 699—725.
https://doi.org/10.3102/00028312037003699

Perry, B. D., Pollard, R. A., Blaicley, T. L., Baker, W. L., & Vigilante, D. (1995).
Childhood Trauma, the Neurobiology of Adaptation, and &quot;Use-
dependent&quot; Development of the Brain: How &quot;States&quot; Become
&quot;Traits&quot; Infant Mental Health Journal, 16(4).

Plener, P. L., Schumacher, T. S., Munz, L. M., & Groschwitz, R. C. (2015). The
longitudinal course of non-suicidal self-injury and deliberate self-harm: a
systematic review of the literature. Borderline Personality Disorder and Emotion
Dysregulation, 2, 2. https://doi.org/10.1186/s40479-014-0024-3

Rodham, K., Hawton, K., & Evans, E. (2004). Reasons for Deliberate Self-Harm:
Comparison of Self-Poisoners and Self-Cutters in a Community Sample of
Adolescents. Journal of the American Academy of Child & Adolescent
Psychiatry, 43(1), 80-87. https://doi.org/10.1097/00004583-200401000-00017

Sansone, R. A., Wiederman, M. W., & Sansone, L. A. (1998). The self-harm
inventory (SHI): Development of a scale for identifying self-destructive
behaviors and borderline personality disorder. Journal of Clinical Psychology,
54(7), 973-983. https://doi.org/10.1002/(SICI)1097-
4679(199811)54:7<973::AID-JCLP11>3.0.CO;2-H

Scott, L. N., Levy, K. N., & Pincus, A. L. (2009). Adult Attachment, Personality
Traits, and Borderline Personality Disorder Features in Young Adults. Journal of
Personality Disorders, 23(3), 258-280.
https://doi.org/10.1521/pedi.2009.23.3.258

St Clair, M. C., Croudace, T., Dunn, V. J., Jones, P. B., Herbert, J., & Goodyer, I. M.

25



(2015). Childhood adversity subtypes and depressive symptoms in early and late
adolescence. Development and Psychopathology, 27(3), 885-99.
https://doi.org/10.1017/S0954579414000625

StataCorp. (2015). Stata Statistical Software: Release 14. College Station, TX:
StataCorp LP.

Sterne, J. A. C., White, 1. R., Carlin, J. B., Spratt, M., Royston, P., Kenward, M. G.,
... Carpenter, J. R. (2009). Multiple imputation for missing data in
epidemiological and clinical research: potential and pitfalls. BMJ, 338.

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

van Harmelen, A.-L., Gibson, J. L., St Clair, M. C., Owens, M., Brodbeck, J., Dunn,
V., ... Goodyer, I. M. (2016). Friendships and Family Support Reduce
Subsequent Depressive Symptoms in At-Risk Adolescents. PLOS ONE, 11(5),
e0153715. https://doi.org/10.1371/journal.pone.0153715

van Harmelen, A.-L., Kievit, R. A., Ioannidis, K., Neufeld, S., Jones, P. B., Bullmore,
E., ... Goodyer, I. G. (2017). Adolescent friendships predict resilient
psychosocial functioning across multiple domains in a healthy community
cohort. Psychological Medicine, in press.

Wilkinson, P., Kelvin, R., Roberts, C., Dubicka, B., & Goodyer, I. (2011). Clinical
and Psychosocial Predictors of Suicide Attempts and Nonsuicidal Self-Injury in
the Adolescent Depression Antidepressants and Psychotherapy Trial (ADAPT).
American Journal of Psychiatry, 168(5), 495-501.

https://doi.org/10.1176/appi.ajp.2010.10050718

26



