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ABSTRACT

Poor emotion regulation has been implicated in the occurrence of non-suicidal
self-injury (NSSI), yet how this affects adolescent self-injury is not well understood,
particularly in light of changes in emotion regulation during adolescence. The set of
three empirical studies reported in this thesis aimed broadly to examine the roles of
three emotion regulation processes (cognitive reappraisal, expressive suppression and
rumination) in NSSI among adolescents. Together, these studies investigated how the
emotion regulation processes of interest were related to NSSI, and in particular, to its
onset and on-going severity as assessed by frequency, duration and medical seriousness
of methods used.

Method: Data from 3,143 predominantly female high school students (aged 12-18
years), recruited from Australian secondary schools, were analysed. Of these, 555
indicated they had a history of NSSI. Mean age of onset ranged from 12-14 years, with
most participants reporting they had engaged in NSSI in the twelve months preceding
data collection. Reported frequency of NSSI ranged from one to 300 times. Cutting and
hitting oneself were the most common forms of NSSI although a range of methods and
multiple methods were reported.

Results: Adolescents who engaged in NSSI were more likely, compared to their
non-self-injuring peers, to use emotion regulation processes which tend to heighten
negative emotional states (i.e. expressive suppression and rumination) rather than
those which can potentially reduce these emotions (i.e. cognitive reappraisal).
Nonsignificant differences in the trajectories of these processes across the study period
suggest similar developmental patterns between groups. However, self-injurers were

more likely to have experienced more adverse life events. Taken together, these



findings suggest adolescents who self-injure are more vulnerable and less prepared to
respond effectively to the emotional challenges they experience. This observation is
especially pertinent in NSSI onset where acute life stressors increased risk of engaging
in NSSI for the first time (but were not related to NSSI severity) and echoes the general
consensus that adolescent self-injury is associated with deficits in emotion-focused
coping and difficulties with emotion regulation when faced with adversity.

A hypothesised model that specified the relationships between adverse life events,
psychological distress and NSSI were each moderated by the emotion regulation
processes of interest was only minimally supported. While this indicated direct effects
were more pertinent, only cognitive reappraisal emerged as a significant predictor of
future NSSI. Reappraisal was protective of first episode NSSI occurring 12-months from
baseline but not at 24-months. Increasing use of cognitive reappraisal was also related
to decreasing NSSI severity (i.e. frequency, duration, medical severity) over a two-year
period. Findings on the contribution of reappraisal in NSSI onset and its escalation over
time hint at the influence of developmental changes in these relationships.

Conclusion: Results emphasised different processes are implicated in engaging in
NSSI for the first time, and in the overall severity of the behaviour. Adolescents may
engage in NSSI as a response to emotional distress, however behavioural contingencies
are likely more relevant in the maintenance and escalation of the behaviour. In both
instances, addressing adolescents’ appraisals of stressful situations and life events,
including the meanings they attribute to them, is likely to be beneficial. Implications for
interventions addressing adolescent NSSI across the spectrum of prevention and

treatment are discussed.
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AUTHOR’S NOTE

A thesis by publication is one where core chapters comprise papers or articles that have
been published, accepted for publication, or submitted to a journal. It is not a different
qualification, but rather, reflects a different format to traditional theses. The Monash
University Faculty of Medicine, Nursing and Health Sciences requires that
papers/articles “must have at least been submitted for publication, though not
necessarily accepted”. In accordance with the Monash University Institute of Graduate
Research guidelines, both published and submitted papers are reproduced in their

manuscript format within the main body of the thesis.

As a thesis by publication must contain a sustained and cohesive theme, framing and
linking text on how the reported research fits within the overall thesis framework is
included for each of the papers in this thesis. Annotations within each paper (described

as “AUTHOR’S NOTE”) are also used sparingly for this purpose.

Tables and figures have been re-numbered and, in some cases, re-formatted to retain
consistency within the entire work. While every effort has been made to minimise
repetition of content, some overlap and/or repetition is inevitable. This is particularly
the case when describing the general themes that underlie each of the papers, and when

describing the overall research design and methodology.
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CHAPTER ONE

INTRODUCTION

Non-suicidal self-injury (NSSI) is the deliberate damage to the body in the absence
of intent to die (Martin, Swannell, Harrison, Hazell, & Taylor, 2010; Nock, 2009). While it
is a symptom criteria for a diagnosis of Borderline Personality Disorder (American
Psychiatric Association, APA, 2013), studies show that, among both adults and
adolescents, it is uniquely associated with clinical impairment over and above a
diagnosis of the disorder (Glenn & Klonsky, 2013; Selby, Bender, Gordon, Nock, & Joiner,
2012). Indeed, NSSI has recently been included in the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition (DSM-5) as a condition requiring further research as a
standalone diagnostic category (APA, 2013).

There are several reasons for increasing understanding of NSSI. Among adults and
adolescents, it is associated with poorer psychological health and well-being (Bjarehed
& Lundh, 2008; Martin et al,, 2010). Specific symptoms of psychopathology associated
with NSSI include depression (Fliege, Lee, Grimm, & Klapp, 2009; Giletta, Scholte,
Engels, Ciairano, & Prinstein, 2012; Hankin & Abela, 2011; Klonsky, Oltmanns, &
Turkheimer, 2003; Martin et al., 2010), anxiety (Klonsky et al, 2003; Martin et al,
2010), and substance abuse (Dilberto & Nock, 2008; Giletta et al., 2012; Hilt, Nock,
Lloyd-Richardson, & Prinstein, 2008; Martin et al., 2010). Martin et al. (2010) reported
self-injurers have higher odds of poor psychological health (OR = 5.5), depressive (OR =
6.6) and anxiety (OR = 7.7) symptoms, and substance use (tobacco, OR = 3.3; alcohol, OR
= 4.2; illicit drugs, OR = 2.1-6.0). Importantly, NSSI is a risk factor for later suicide

(Klonsky, May, & Glenn, 2013; Whitlock et al., 2013), including among adolescents
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(Andover, Morris, Wren, & Bruzzese, 2012; Guan, Fox, & Prinstein, 2012). Individuals
with NSSI history are 41.6 times more likely to report a previous suicide attempt
(Martin et al., 2010), and longer NSSI histories among adolescents increases suicide risk
(Howe-Martin, Murrell, & Guarniccia, 2012; Nock et al., 2006).

NSSI typically first occurs during adolescence (Hankin & Abela, 2011; Jacobson &
Gould, 2007; Nock, 2009), with repeated self-injury during adolescence increasing the
likelihood of its persistence into adulthood, especially among girls (Moran et al., 2012).
Increasing knowledge of the underlying processes in adolescent NSSI is therefore of
critical importance for the development of prevention and early intervention both to
reduce risk of future NSSI, as well as risk of further psychological deterioration and
psychopathology in adulthood.

Research into adolescent NSSI is also important in its own right as the behaviour is
associated with negative psychological outcomes, as described above. Thus, improving
understanding of adolescent NSSI and particularly, factors related to its onset and
maintenance can also have more immediate benefits by ensuring the psychological
health and well-being of adolescents.

1.1 Scope of the Problem

1.1.1 Definitional issues

Given NSSI is characterised by intentional self-directed harm, past research efforts
on NSSI have studied it alongside suicide, as is evident in research into “parasuicide”
and “deliberate self-harm” (Nock, 2012). The general consensus in recent years,
however, is that NSSI represents a distinct phenomenon that is critically distinguished
from other self-harm behaviours (including suicide) by individuals’ underlying intent
(Nock, 2012). As such, it is distinguished from harmful behaviours, such as smoking or

drug use where the consequences of the behaviour are unintended; and from suicidal
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behaviour, where the consequences are intended to be fatal (Nock, 2009). In regard to
suicidal behaviour, several authors have noted that, despite their similarities, both
behaviours also differ in prevalence, frequency and methods (see Hamza, Stewart, &
Willoughby, 2012; Klonsky et al.,, 2013). NSSI has a higher prevalence than suicidal
behaviour, occurs more frequently, and typically involves methods that are non-lethal.

1.1.2 Adolescent NSSI - prevalence and features

In Australia, approximately 1 in 10 adolescents have engaged in NSSI at least once
(Martin et al., 2010). In contrast, suicide rates among Australians aged 15 to 19 years
are estimated at approximately 10 in 100,000 persons (McNamara, 2013). International
prevalence rates of adolescent NSSI have been estimated at between 12.5% and 23.6%
(Muehlenkamp, Claes, & Plener; 2012; Swannell, Martin, Page, Hasking, & St. John,
2014), while estimates of suicide among adolescents range from 1.3% to 10.1% (Bridge,
Goldstein, & Brent, 2006).

Common methods of self-injury include cutting, scratching, hitting one’s body or
part of the body on a hard surface, hitting or punching oneself, biting, and burning
(Baetens, Claes, Willem, Muehlenkamp, & Bijttebier, 2011; Bjarehed & Lundh, 2008;
Hilt, Cha, & Nolen-Hoeksema, 2008; Lloyd-Richardson, Perrine, Dierker, & Kelley, 2007;
Martin et al., 2010; You, Leung, Fu, & Lai, 2011). In contrast, suicide attempts involve
more lethal methods such as hanging, poisoning, and drug overdose (Bridge et al., 2006;
McNamara, 2013).

NSSI typically occurs in the context of experiencing negative mood states such as
sadness, guilt, anxiety and anger (Armey, Crowther, & Miller, 2011; Jacobson & Gould,
2007; Kakhnovets, Young, Purnell, Huebner, & Bishop, 2010; Nock, Prinstein, & Sterba,
2009). Individuals report being soothed and relieved after engaging in self-injury

(Armey et al., 2011; Kakhnovets et al., 2010). It is therefore unsurprising that the
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predominant and most frequently cited motivation for NSSI is to regulate negative
emotional states (Klonsky, 2009; Martin et al., 2010; Nock & Prinstein, 2004; Nock et al.,
2009), and further emphasises the distinction between NSSI and suicide. The
observation by Walsh (2005) is pertinent in this regard: “the intent of the self-injuring
person is not to terminate consciousness (as in suicide) but to modify it” (at p. 7).

1.2 NSSI and Emotion Regulation

As discussed in the next chapter, several perspectives and theories on NSSI
indicate how individuals regulate their emotions is critical to understanding the
aetiology and maintenance of the behaviour. Emotion regulation refers to a set of
responses involved in initiating, maintaining and modifying the occurrence, intensity,
duration and expression of emotions (Gross, 1998a, 1998b). As it may be enacted
automatically and unconsciously (Gross, 1998a, 1998b; Koole, 2009), for the remainder
of this thesis, the term “emotion regulation processes” will be used rather than
“strategies”, as the latter connotes conscious effortful activity.

Emotion regulation processes that have been implicated in NSSI include cognitive
reappraisal and expressive suppression (Hasking, Momeni, Swannell, & Chia, 2008;
Hasking et al., 2010; Martin et al, 2010; Williams & Hasking, 2010), as well as
rumination (Armey & Crowther, 2008; Bjarehed & Lundh, 2008; Hilt, Cha et al.,, 2008;
Selby, Connell, & Joiner, 2010). However, few studies have examined these emotion
regulation processes in adolescent NSSI. In addition, the majority of studies are cross-
sectional which limits understanding of the trajectory of NSSI and its covariates. This is
particularly pertinent during adolescence when changes in the use of emotion
regulation processes are apparent (Gross, 2013; Zeman, Cassano, Perry-Parrish, &

Stegall, 2006).



15

1.3 Thesis Outline

This thesis by publication discusses and reports findings from a multiwave
research program into the roles of three emotion regulation processes (cognitive
reappraisal, expressive suppression and rumination) in adolescent NSSI. Specifically,

the program addressed the following questions:

1. In what ways are the emotion regulation processes of cognitive
reappraisal, expressive suppression and ruminative thinking generally

related to NSSI?

2. How do these emotion regulation processes impact on NSSI onset and

maintenance?

Forming part of a broader project on how adolescents cope with emotional problems
funded by the Australian Research Council, the research reported in this thesis
comprises three studies undertaken during the candidacy of a Doctor of Psychology
(Clinical). Data was collected from Australian high school students in 41 schools across
six state/territory jurisdictions.

The thesis is organised into eight chapters; beginning with this brief overview.
Subsequent chapters (Chapters 2 and 3) will review and discuss the theoretical and
empirical literature on NSSI. Explanations that identify the underlying processes and
mechanisms for the behaviour will be discussed, as well as the rationale for focusing on
the emotion regulation processes of cognitive reappraisal, expressive suppression and

rumination.
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Following from a discussion on the roles of these processes in emotional
experience and the empirical findings regarding their associations with NSSI, an
overview of the research program is provided in Chapter 4. This chapter describes the
design and methodology for the research, and reports general characteristics of the
participants in the studies.

The remaining chapters (Chapters 5 — 8) describe and discuss the findings from
the three empirical studies. The first of these tested a theoretical model of NSSI using
structural equation modelling with the aim of understanding the relationships between
cognitive reappraisal, expressive suppression and rumination with NSSI in the context
of adverse life events and psychological distress (see Chapter 5). While findings were
useful in providing insight into how these psychological factors are implicated in NSSI,
the study was cross-sectional and therefore limited the strength of inferences that could
be made regarding how these psychological constructs are related to NSSI onset and
ongoing severity. Consequently, the second study (see Chapter 6) utilised a prospective
design to examine how the three emotion regulation processes under investigation
featured in first episode NSSI (i.e. NSSI onset). Additionally, this study also took into
account the developmental context in which NSSI occurs by examining the extent to
which participants’ ages moderated the relationships of interest. Finally, the third study
(see Chapter 7) focuses on how these emotion regulation processes influenced change
in NSSI severity over time. Findings from the three empirical studies are summarised
and synthesised in Chapter 8, which also discusses implications for current
understanding of adolescent NSSI and recommendations for the future.

During the Doctor of Psychology candidacy, a preliminary study on the structure
of the Ruminative Thought Style Questionnaire (RTSQ; Brinker & Dozois, 2009) was

undertaken. Subscales were identified which were used in the abovementioned three
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studies to allow for a more nuanced understanding of the role of rumination in NSSI. To
retain the coherence of the core narrative for the thesis, rather than devote a specific
chapter to this study, the published article (Tanner, Voon, Hasking, & Martin, 2013) in
Cognitive Therapy and Research is reproduced in Appendix A.

Together, the research reported in this thesis contributes additional knowledge to
the understanding of adolescent NSSI. Few studies have examined how emotion
regulation processes such as cognitive reappraisal, expressive suppression and
rumination may be related to NSSI in this population. Given the general consensus that
NSSI is associated with negative emotional states, findings provide further insights into
the development of prevention, early intervention and treatment of NSSI among

adolescents.
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CHAPTER TWO

PERSPECTIVES AND THEORIES ON NSSI

Nock (2009) observed that several factors are implicated in NSSI; which he
classifies as distal, proximal and NSSI-specific vulnerabilities. Distal vulnerabilities
include genetic predispositions for high sensitivity to emotional stimuli and for extreme
emotional reactions, as well as invalidating childhood environments. These contribute
to more proximal vulnerabilities, such as maladaptive coping styles and poor
communication, which may manifest in both intra- and interpersonal domains. While
these factors are common to other problem behaviours and psychiatric disorders, Nock
observed that the presence of NSSI-specific vulnerabilities explains why some
individuals engage in the behaviour while others do not. Together, these three types of
vulnerabilities illuminate the underlying processes and mechanisms in the aetiology
and maintenance of NSSI and provide clues for the development of therapeutic
interventions.

Although the current research does not specifically test Nock’s broad model of
NSSI and is focused specifically on the proximal vulnerability of emotion regulation,
nonetheless the model provides a useful framework for organising the various
perspectives and theories on NSSI which will be discussed in this chapter. The aim of
the current chapter is to review the various conceptualisations of NSSI vulnerability and
how these perspectives implicate emotion regulation as an important construct in the

understanding of the behaviour. Current interventions for NSSI will also be discussed.
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2.1 Invalidating Childhood Experiences

The role of invalidating childhood environments in NSSI arose primarily from the
work of Marcia Linehan on Borderline Personality Disorder (Gratz, 2003). According to
Linehan (1993), individual vulnerability factors such as emotional reactivity and
emotional sensitivity interact with invalidating early childhood environments which
contribute to emotion regulation deficits in later life. Linehan described invalidating
environments broadly as those characterised by erratic and inappropriate responses to
“private experiences” such as beliefs, thoughts and feelings, which tend to be extreme
(i.e. through overreaction or underreaction). The emotionally vulnerable child learns
there is a discrepancy between what s/he feels privately and what the environment will
acknowledge and support, and learns to control her/his emotional expressiveness.
Reciprocal dynamics between child and environment therefore establish a climate
where the child’s capacity to appropriately identify and regulate her/his emotional
arousal, to tolerate distress, and to trust her/his emotional responses, becomes
increasingly restricted. These environments contribute to a style of emotional
expressivity that swings from extreme inhibition to extreme disinhibition. According to
Linehan, self-harm behaviours such as NSSI are a means to down-regulate emotions
experienced as intense.

The role of invalidating childhood environments and NSSI has predominantly been
researched in the context of childhood abuse. NSSI is associated with childhood physical
and sexual abuse (Fliege et al., 2009; Gratz, 2003; Gratz & Chapman, 2007), as well as
emotional neglect (Fliege et al., 2009; Gratz, 2003). Among Australians aged 18 years
and over, those with a history of NSSI were 5.9 times more likely to report a history of
childhood sexual abuse, 5.8 times more likely to report a history of childhood physical

abuse, and 3.9 times more likely to report a history of parental neglect compared with
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those without a history of NSSI (Martin et al., 2010). Swannell et al. (2012), on the other
hand, reported physical abuse and neglect increased odds of NSSI among females
whereas only physical abuse was an independent predictor among males

However, not all individuals with abuse histories engage in NSSI. The difference
lies in how individuals regulate their emotions. Several studies have shown that emotion
dysregulation is a significant predictor of NSSI over and above childhood maltreatment
(Gratz, 2006; Gratz & Chapman, 2007; Gratz & Roemer, 2008; Muehlenkamp, Kerr,
Bradley, & Larsen, 2010). In this regard, emotion dysregulation refers to a constellation
of factors including nonacceptance of emotional experience, difficulties with goal-
directed behaviours and impulse control, lack of emotional awareness, limited number
and restricted access to emotion regulation strategies, and lack of emotional clarity.

Differential associations with NSSI have been found for the various aspects of
emotion dysregulation. Limited access to emotion regulation strategies partially
mediated the relationship between childhood maltreatment and NSSI among female
undergraduates (Gratz & Roemer, 2008), while poor awareness of emotion and
reluctance to express emotions was a partial mediator among female adolescents in a
clinical setting (Sim, Adrian, Zeman, Cassano, & Friedrich, 2009). Swannell et al. (2012)
reported alexithymia (i.e. difficulty articulating emotion), which is conceptually similar
to lack of emotional awareness and clarity, also partially mediated the relationships
between physical abuse, neglect and NSSI among females aged 18 years and over.

Although childhood maltreatment may be implicated in the pathogenesis of self-
injurious behaviour, Lang and Sharma-Patel (2011) noted that the strength of evidence
for each type of childhood maltreatment differed. The strongest evidence was for the
association between childhood sexual abuse and NSSI (cf. Swannell et al, 2012),

whereas the findings in relation to neglect and NSSI were mixed. The differential
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contribution of childhood maltreatment subtypes to NSSI may be influenced by how
these experiences affect individuals’ emotion regulation differently. Muehlenkamp et al.
(2010) reported different patterns of deficits in emotion regulation across abuse
subtypes. Individuals with a history of physical abuse and who engaged in NSSI were
more likely to report deficits in identifying and recognising their emotional experiences,
and lack of awareness of their emotions. Those with a history of both physical and
sexual abuse were more likely to have difficulties with behavioural control in the
context of emotional distress, and to have difficulties accepting distressing emotions.
Together, the above studies show distal factors such as childhood abuse increased
vulnerability to NSSI. However, although an important consideration in the aetiology of
the behaviour, the evidence suggests these environments play a role in NSSI through the
way they shape how individuals regulate their emotions. Extending Linehan’s (1993)
theory, Lang and Sharma-Patel (2011) posit that invalidating environments contribute
to emotion dysregulation through disruptions in three developmental pathways:
regulatory, representational, and reactive. Firstly, children from abusive environments
have difficulty expressing their emotions and having their emotions reflected, accepted
or clarified. They have limited models of effective emotion regulation and/or have
limited opportunities to practice effective emotion regulation. Secondly, invalidating
childhood environments give rise to representations of the world as threatening, others
as unreliable, and the self as inept (see Bureau et al., 2010; Yates, Tracy, & Luthar, 2008
on how these schemas are related to NSSI). Finally, Lang and Sharma-Patel noted that as
a consequence of disruptions in the regulatory and representational pathways,
individuals develop a heightened sense of danger and experience high levels of arousal
in the face of stressful situations and life events. They may perceive that they have

limited internal and external resources available for coping with these stressors and
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resort to NSSI through observing others benefiting from it (i.e. a social learning
hypothesis of NSSI).

The above observations by Lang and Sharma-Patel dovetail with findings from a
separate body of research focussing on NSSI and coping; which suggests it is related to
lack of effective coping strategies. Early conceptualisations suggest individuals engage
in NSSI due to deficits in coping with problems (Haines & Williams, 1997). However, as
will be discussed below, rather than general deficits in coping with environmental
demands, it appears that the link between coping and NSSI centres on ineffective
strategies for coping with emotional distress.

2.2 Coping and Experiential Avoidance

Studies among adolescents (Evans, Hawton, & Rodham, 2005), undergraduate
students (Andover, Pepper, & Gibb, 2007; Borrill, Fox, Flynn, & Roger, 2009; Brown,
Williams, & Collins, 2007) and prisoners (Kirchner, Forns, & Mohino, 2008) show that
high use of avoidant coping strategies is associated with presence of NSSI, as well as
NSSI severity (Hasking et al., 2008). These studies highlight that individuals who engage
in NSSI are less likely to use coping strategies aimed at resolving stressful situations.
Rather, they are more likely to engage in avoidant behaviours which potentially
maintain the emotional arousal arising from persisting problems.

Related to the above, individuals who engage in NSSI are also more likely to
engage in emotion-focused coping strategies (Borrill et al., 2009; Mikolajczak, Petrides,
& Hurry, 2009), perhaps in an attempt to alleviate aversive emotions triggered by
unresolved problems. Williams and Hasking (2010) examined the relationship between
psychological distress, NSSI and coping strategies using composite NSSI scores that took
into account the frequency, recency and severity of each method reported by

participants and weighted by the number of methods used. While, individuals who



23

relied on avoidant coping strategies were more likely to have higher composite NSSI
scores when experiencing psychological distress, there was also a positive relationship
between psychological distress and NSSI among participants who did not rely on
emotion-focused coping strategies.

Given the cross-sectional nature and design of these studies, causal relationships
can only be speculative; however, together they indicate NSSI is associated with a
constellation of behaviours aimed at problem avoidance which maintain emotional
turmoil experienced in the context of stressful situations and life events. Deficits in
effective emotion-focused coping may leave individuals with no other recourse than to
engage in NSSI to alleviate their distress. Such a dynamic is proposed and elaborated by
Chapman, Gratz, and Brown (2006) in their Experiential Avoidance Model.

Within the model, NSSI is characterised as a form of distraction and escape from
unwanted internal experiences. While it is focused on avoidance of emotion, the model
could theoretically be extended to include unwanted and aversive bodily sensations,
thoughts, memories and behavioural dispositions, and importantly, the events and
contexts that occasion them (for discussion of experiential avoidance see Hayes, Wilson,
Gifford, Follette, & Strosahl, 1996). As such, the Experiential Avoidance Model accounts
for the initial motivation for problem avoidance (given that problems are associated
with emotional distress) which sets off a chain of events and behaviours culminating in
NSSI. For Chapman et al, limited access to effective strategies to regulate emotional
arousal is a key factor within this chain. Without recourse to strategies to modulate
their emotional states, individuals are thus left to contend with these unwanted
emotions (which are often experienced as intense) and therefore resort to maladapative

responses to further escape from them.
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A number of factors differentiate NSSI from other avoidance behaviours (such as
binge drinking or substance use) and contribute to individuals choosing to engage in
NSSI rather than other maladaptive behaviours. According to Chapman et al., NSSI may
elicit endogenous opioids which have an analgesic effect and provide relief from
emotional distress. Alternatively, NSSI diverts attention away from the experience of
emotional pain and focuses attention on the physical pain of the injury. In either case,
continued engagement in NSSI is determined by continued reinforcement of the
behaviour and by verbal rules which specify that NSSI is related to feeling better (i.e.
rule governed behaviour).

The Experiential Avoidance Model integrates findings from the coping literature to
provide an explanation for NSSI. It speculates that high emotional arousal, low distress
tolerance, and lack of effective emotion regulation strategies are implicated. However, it
is largely silent on the factors that influence individuals’ aversion to the internal
experiences which are avoided! and provides little explanation for the intensity of
emotional experience that appears to be the primary driver for NSSI. For this, distal
factors such as a genetic predisposition for emotional reactivity and sensitivity in
interaction with invalidating childhood environments, as discussed previously, are
likely to play a role. An additional explanation for the intense emotions experienced by
individuals who self-injure arises from research on emotion regulation, which will be
discussed in further detail in the next chapter. Briefly, emotion regulation processes
increase or decrease emotional experience. In the context of NSSI, the types of emotion
regulation individuals engage when they are experiencing negative emotions may
therefore provide clues regarding the mechanisms that drive NSSI. A tendency to rely

on emotion regulation processes that heighten negative emotion states, and/or less

1 Hayes et al. (1996) suggest that experiential avoidance is embedded in language and may be the product
of social learning (e.g. when children learn to or are encouraged to suppress emotion).
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reliance on processes that reduce negative emotion states may account for the
emotional intensity that accompanies NSSI. Indeed, the Emotional Cascade Model (Selby
& Joiner, 2009), which is described in the next chapter, proposes such a dynamic and
implicates a vicious cycle of rumination and cascades of negative emotion in NSSI.

2.3 Behavioural Reinforcement

Chapman et al. (2006) acknowledged that behavioural contingencies such as
reinforcement and rule-governed behaviour may account for how NSSI is maintained.
This observation echoes the premise of Nock and Prinstein’s (2004) Functional Model of
NSSI, which draws on commonly reported motivations for engaging in NSSI.

The Functional Model of NSSI posits that the behaviour is reinforcing in the
context of negative emotion as it helps to reduce or end a negative affective state (hence
automatic-negative reinforcement), or alternatively, to achieve a desired psychological
state (automatic-positive reinforcement). In both these instances, individuals engage in
NSSI with the goal of feeling better. Nock and Prinstein also observed that apart from
regulating one’s emotional state, NSSI may serve a social/interpersonal function where
individuals seek escape from interpersonal demands through engaging in NSSI (social-
negative reinforcement) or they seek to gain attention from others or access to
resources as a consequence of their behaviour (social-positive reinforcement). In all
these scenarios, the achievement of these functional goals serves as reinforcement for
the behaviour.

It ought to be noted that, although Nock and Prinstein identified two general
functions of NSSI (i.e. intrapersonal and interpersonal), they acknowledged that
regulating emotional states was the reason most frequently cited by adolescents for
engaging in NSSI. The authors observed that social/interpersonal functions of NSSI may

therefore be secondary to the intrapersonal function of feeling better. Nonetheless, the
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Functional Model of NSSI highlights that behavioural contingencies play an important
role in the maintenance of the behaviour and should be considered in the design of
interventions.

2.4 NSSI-specific Vulnerability Factors

Together the perspectives and theories on NSSI discussed thus far identify distal
and proximal factors in the aetiology and maintenance of the behaviour. As Nock (2009)
noted, however, these factors are common across a range of problem behaviours and
psychopathology. NSSI-specific vulnerability factors, on the other hand, explain why
individuals may choose NSSI over other ways of coping with emotional distress. Indeed
the presence of these factors is acknowledged by Linehan (1993), Chapman et al.
(2006), and Lang and Sharma-Patel (2011) in their theories on NSSI.

Discussed below are vulnerability factors that have been the focus of research and
their identification was guided by Nock’s (2009) integrated model. Again, these factors
are not the focus of the current research. However, they are presented in this chapter to
present a more complete account of NSSI.

2.4.1 Social learning hypothesis

The social learning hypothesis posits that individuals choose NSSI as a coping
behaviour as a consequence of observing others or, more broadly, due to social
influences. Early work among adolescents who have engaged in NSSI, reported
incidents of friends’ NSSI were significantly associated with engaging in NSSI to gain
attention from others (Nock & Prinstein, 2005). Of concern, is that Nock et al. (2009)
found that some adolescents reported engaging in NSSI after being encouraged by
others to do so. Although the proportion of adolescents was small (3.8%) and not
statistically significant, the odds of engaging in NSSI were almost double in the context

of encouragement by others. More recently, Hasking, Andrews, and Martin (2013)
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reported exposure to NSSI by at least one friend predicted onset and maintenance of
NSSI over and above gender and psychological distress. The authors observed that
adolescents experiencing distress from many acute life stressors may resort to NSSI as a
consequence of learning about it as a coping strategy from their peers. Peer exposure
also increased likelihood of continued engagement in NSSI in the context of more
adverse life events even when controlling for past NSSI.

It should be noted that while peer exposure predicted both onset and continued
engagement in NSSI, there may be other factors which link exposure to NSSI. Hasking et
al. (2013) found no differences in the number of friends who self-injured among self-
injurers and controls, and observed that it may be the quality of the relationship rather
than the number of peers that is salient. Related to this observation, adolescents who
engaged in NSSI were more likely to report greater affiliation with friends and peers
who have engaged in NSSI (Claes, Houben, Vandereycken, Bijtttebier, & Muehlenkamp,
2010; Prinstein, et al,, 2010), as they are less likely to receive censure from their friends
and peers for their behaviour. This concurs with findings from a study among
adolescents who engaged in deliberate self-harm (with or without fatal intent), which
found that adolescents who did not report self-harm at baseline but subsequently
engaged in self-harming behaviours, and those who reported repeated self-harm during
a six-month period, were more likely to report that their friends and peers were more
positive toward self-harm (O’Connor, Rasmussen, & Hawton, 2009).

In summary, like-behaviours and positive attitudes of friends and peers are
important influences in the initiation and maintenance of NSSI. Whether adolescents
who engage in NSSI are already part of these social networks or subsequently develop
greater affiliation with these networks, Nock and Prinstein’s (2004) Functional Model of

NSSI suggests that these social networks are likely to play a role in reinforcing the
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behaviour. Peer attitudes and a sense of group belonging may be socially reinforcing,
and explain how some individuals become overidentified with the behaviour and prefer
engaging in NSSI to achieve similar functions to other alternative behaviours (Nock,
2009).

A discussion of social influences in NSSI would not be complete without mention
of sociocultural influences (and in particular, the media) in exposing individuals to NSSI.
Whitlock, Purington, and Gershkovich (2009) analysed the frequency of NSSI-related
images and stories in popular media and found these have increased between 1966 and
2005. They speculated that media coverage and portrayal of NSSI may serve to
disseminate and normalise the behaviour, leading to priming effects for those who have
never engaged in NSSI. This view is consistent with other contemporaneous research
reporting between 20% to 50% of participants indicating they had obtained the idea to
engage in NSSI from exposure through television and film (Heath, Ross, Toste,
Charlebois, & Nedecheva, 2009; Nixon, Cloutier, & Jansson, 2008).

The link between media exposure and NSSI was explored in greater detail in a
recent study by Radovic and Hasking (2013). They found that the number of films
participants had seen which featured a scene of NSSI was positively correlated with
likelihood of engaging in NSSI. Importantly, identifying with the films’ self-injuring
characters was a significant independent predictor over and above the contribution of
knowledge about NSSI. Of note is the average age of NSSI onset reported by participants
and the average age of participants when they viewed the films depicting NSSI. Average
age of onset was younger, suggesting participants may have started engaging in NSSI
prior to viewing the films. Extending Whitlock et al.’s observation, priming effects in
popular media could also serve to reinforce the behaviour and contribute to its

maintenance among individuals who have already started engaging in the behaviour.
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Indeed, Lewis and colleagues (see Lewis & Baker, 2011; Lewis, Heath, St Denis, &
Noble, 2011; Lewis, Heath, Sornberger, & Aruthnott, 2012; Lewis, Rosenrot, & Messner,
2012) cited reports from individuals accessing Internet-based NSSI materials in which
they described experiencing the urge to self-injure from viewing images on these
websites. Of concern is that such materials are easily and frequently accessed. While
none of the sources of Internet-based NSSI information explicitly encouraged the
behaviour, some of the material can be normalising and reinforcing (e.g. self-disclosure
of NSSI, depiction of the behaviour as an effective coping strategy, positive comments on
YouTube to video uploaders depicting NSSI). Together, the above studies extend the
social learning hypothesis of NSSI to include wider sociocultural factors such as film and
the Internet, and highlight that these factors are important considerations in NSSI onset
and its continuation.

2.4.2 Social signalling hypothesis

As individuals who engage in NSSI tend to have poorer coping skills as previously
discussed, Nock (2009) suggested a social signalling hypothesis which posits that NSSI
may be a way of communicating distress when other methods have failed. Scoliers et al.
(2009) conducted a principal components analysis of reasons for engaging in NSSI
provided by 30,477 adolescents aged 14-17 years across seven countries (Australia,
Belgium, England, Hungary, Ireland, the Netherlands and Norway). They found most
adolescents who have engaged in NSSI reported a “cry for help” motive in addition to a
“cry of pain” motive. Hilt, Nock et al. (2008) reported adolescents who engaged in NSSI
had poorer relationship quality with parents compared with those who did not engage
in NSSI, and importantly, over an 11-month period reported increases in the quality of
relationships with their fathers. While the authors did not assess adolescents’

motivations for engaging in NSSI, the findings suggest the behaviour may serve a
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communicative function which in turn was socially reinforced by the improved parent-
child relationship.

2.4.3 Self-punishment hypothesis

Nock (2009) also identified a self-punishment hypothesis where NSSI serves as a
form of punishment. He postulates that NSSI may be the result of learnt behaviour from
abusive or invalidating childhood environments. The hypothesis provides some
explanation for reports by individuals that they engaged in NSSI to punish themselves,
and has some support in the empirical literature. Weismoore and Esposito-Smythers
(2010), for example, reported adolescents who had been physically or sexually
assaulted and who held more negative perceptions of themselves were more likely to
engage in NSSI compared with those with assault history but held more positive self-
views. Additionally, research into body image and NSSI shows that negative evaluations
of one’s body are related to increased NSSI (see Duggan, Toste, & Heath, 2013;
Muehlenkamp & Brausch, 2012).

As previously noted, the most commonly cited reason for engaging in NSSI was to
regulate emotional states. Self-punishment was the next most common motivation
(Klonsky, 2007). Interestingly, Duggan et al. found that the relationship between
negative body image and NSSI was partially mediated by emotion dysregulation; which
again highlights the centrality of emotion regulation in NSSI.

2.4.4 Opioid/analgesia hypothesis

An intriguing line of research lies in the role of endogenous opioids in NSSI
(Chapman et al., 2006; Nock, 2009). The opioid/analgesia hypothesis suggests
individuals who engage in NSSI have lower resting opioid levels which makes them
more susceptible to feelings of dysphoria and dissociation, and increased sensitivity to

the analgesic effects of pain and reduction of negative affect following NSSI (Bresin &
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Gordon, 2013). Stanley et al. (2010) found partial support for the hypothesis, observing
a lower level of B-endorphin and met-enkephalin in the cerebrospinal fluid of
psychiatric patients with NSSI history compared with diagnostically matched controls.
However, research in this area is in its nascent stages (Bresin & Gordon, 2013; Nock,
2009).

2.5 Current Interventions

As noted in the introduction to this chapter, the various vulnerability factors
discussed above provide clues regarding the aetiology and maintenance of NSSI, and
may potentially assist with identifying targets for therapeutic interventions. This is
particularly pertinent as there are currently few interventions that have been
developed specifically for NSSI. Most interventions are focused on self-harm behaviours
broadly, which include self-injury with fatal intent and nondirect methods of harm?Z.
Additionally, those interventions that have been evaluated, have mostly been with adult
participants, and focused on treatment for self-harm. Ougrin, Tranah, Leigh, Taylor, and
Asarnow (2012) observed that some school-based prevention programs have been
trialled, particularly for suicide. However, evidence of their efficacy is weak.

Current treatment interventions for self-harm draw on a range of therapeutic
approaches including Cognitive-Behaviour Therapy, Dialectical Behaviour Therapy, and
Mentalisation-Based Therapy (Brausch & Girresch, 2012; Kerr, Muehlenkamp, & Turner,
2010; Ougrin et al., 2012; Stoffers, et al., 2012; Washburn et al., 2012). As will be seen in
the following discussion, while distal, proximal and NSSI-specific vulnerabilities have
been identified, the majority of interventions have focused on proximal factors as it is

likely that these are more amenable to change. Moreover, existing interventions have

2 Accordingly, in this section, the term “self-harm” is used to denote all self-injurious behaviours
regardless of intent and includes overdose, while NSSI is used to specifically refer to self-directed physical
violence without fatal intent.
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favoured a more comprehensive approach which addresses cognitive and emotional
triggers for NSSI. Evaluations indicate such an approach is likely to be promising,
particularly where it also includes skills building in managing emotions. However, more
rigorous evaluations of existing interventions are required before firm conclusions
regarding efficacious treatments for adolescent NSSI can be made.

2.5.1 Cognitive-Behaviour Therapy (CBT)

CBT is a treatment approach that comprises both cognitive and behavioural
components (Stoffers et al,, 2012). In their reviews, Brausch and Girresch (2012) and
Washburn et al. (2012) noted that one of the earliest interventions applied to self-harm
behaviours is a form of CBT known as Problem Solving Therapy. The intervention assists
individuals to cope with and resolve problems and includes cognitive restructuring to
engender a more positive orientation to problems, as well as skills training in coping
and rational problem-solving. Use of this intervention to address self-injurious
behaviours draws on early conceptualisations of such behaviours as a general deficit in
coping skills. However, authors of both reviews noted that the strength of evidence for
the intervention was weak. While initial evaluations were promising (showing a trend
towards reductions in self-harm behaviours), the intervention did not produce
statistically significant differences compared to controls. Although evaluations of
Problem Solving Therapy measured self-harm behaviours broadly, nonetheless findings
are consistent with the view that NSSI entails more than deficits in coping and problem-
solving skills, and suggest the need for more comprehensive approaches.

Washburn et al. (2012) noted that such an observation led to the development of
Manual Assisted Cognitive-Behavioural Therapy (MACT). The intervention integrated
CBT with solution-focused therapy and included a bibliotherapy component aimed at

improving emotion regulation, and coping with negative cognitions (Kerr et al., 2010).
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Two early evaluations of MACT showed reductions in frequency of self-harm and
duration between self-harm episodes in the intervention group, but these outcomes
were not significantly different from similar reductions in the control group (see Evans
et al,, 1999; Tyrer et al., 2003). Kerr et al. (2010) noted that the nonsignificant results in
these studies could be due to the heterogeneity in how the intervention was delivered.
Following these trials, Weinberg, Gunderson, Hennen, and Cutter (2006) evaluated the
efficacy of MACT in reducing NSSI and suicide attempts among women with Borderline
Personality Disorder (aged 18-40 years). Participants were randomly assigned to a
MACT intervention or treatment-as-usual (TAU). The authors reported significant
reductions in frequency of NSSI post-treatment as well as at 6-month follow-up.
Moreover, NSSI severity was significantly lower compared with TAU at follow-up.

Further emphasising the utility of focussing on other factors than coping with and
resolving problems, Slee, Garnefski, van der Leeden, Arensman, and Spinhoven (2008)
evaluated a CBT intervention to address deliberate self-harm among 15-35 year olds
and reported significant reductions over 9 months in number of self-harm episodes
among the intervention group compared with TAU. The intervention comprised
individual sessions to address cognitive and emotional triggers for self-harm
behaviours and included a focus on cognitive distortion, emotion regulation and
problem-solving. A follow-up study (Slee, Spinhoven, Garnefski, & Arensman, 2008),
showed that improved emotion regulation partially mediated reductions in self-harm
following the intervention.

More recently, Taylor et al. (2011) evaluated the efficacy of a similar intervention
(Manualised Cognitive-Behavioural Therapy) developed specifically for adolescents aged
12-18 years. This intervention comprised individual therapy sessions utilising a

standard manual which included modules on identifying cognitive and emotional
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triggers for self-harm behaviour, as well as modules teaching coping skills. Preliminary
findings were promising and showed reductions in frequency of deliberate self-harm
post-treatment and at 3-month follow-up. However, the study did not include a control
group and, therefore, inferences regarding its efficacy cannot be made conclusively.

2.5.2 Dialectical Behaviour Therapy (DBT)

Of all interventions addressing self-harm, DBT has received the most attention
with treatment efficacy assessed via numerous evaluations including randomised
controlled trials (Stoffers et al.,, 2012; Washburn et al., 2012). Developed by Marcia
Linehan (1993) to treat Borderline Personality Disorder, it comprises a combination of
individual therapy and skills training components where participants are taught skills
in mindfulness and acceptance, emotion regulation, distress tolerance, and
interpersonal effectiveness. Similar to CBT-based interventions described above,
individual therapy in DBT includes identification of cognitive, emotional and situational
triggers for target self-harm behaviours, and counselling/coaching on the use of
appropriate cognitive and behavioural skills to cope with these triggers (Koerner &
Dimeff, 2007). Together the various components of the intervention aim to improve
individuals’ capacity to accept the negative emotions that motivate them to engage in
self-harm; to tolerate aversive situations, thoughts and emotions; to identify, appraise,
and modulate their emotional experiences; and to improve interpersonal relationships.
Importantly, therapy progresses through a number of stages with the initial stage
focussing primarily on reducing self-harm. A client progresses to the later stages of
therapy only after demonstrating their capacity to manage their impulse to self-harm. In
this regard, DBT has been described as a specific treatment for self-harm rather than
treating it as a peripheral consequence of psychopathology (Feigenbaum, 2010; Lynch &

Cozza, 2009).
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Evaluations of DBT among adults with Borderline Personality Disorder have
demonstrated reductions in self-harm among participants. Stoffers et al. (2012)
reported that pooled effect estimates from three trials undertaken between 2001 and
2005 showed significant reductions compared with TAU. However, a more recent
Australian trial (Carter, Wilcox, Lewin, Conrad, & Bendit, 2010) did not find significantly
different results between a modified DBT program and TAU.

While DBT has been adapted for adolescents (DBT-A), these have not been
subjected to randomised control trials and results are mixed (Brausch & Girresch, 2012;
Kerr et al, 2010; Washburn et al, 2012). Nonsignificant group differences were
reported when comparing DBT-A with TAU on suicide attempts (Rathus & Miller, 2002)
and self-harm (Katz, Cox, Gunasekara, & Miller, 2004). Two other studies reported
significant post-treatment reductions in self-harm (James, Taylor, Winmill, & Alfoadari,
2008) and NSSI (Fleischhaker et al., 2011); although the absence of a control group
limits conclusions regarding the efficacy of these interventions among adolescents.

2.5.3 Mentalization-based Therapy (MBT)

MBT draws on psychodynamic theories (Kerr et al., 2010; Stoffers et al,, 2012),
and aims to “strengthen patients’ capacity to understand their own and others’ mental
states in attachment contexts in order to address their difficulties with affect, impulse
regulation, and interpersonal functioning which act as triggers for acts of suicide and
self-harm” (Bateman & Fonagy, 2009, at p. 1355). Thus, MBT assists with improved
interpersonal function by building individuals’ capacity to mentalize and be aware of
how thoughts and emotions influence their own and others’ behaviours (Kerr et al,,
2010).

Stoffers et al. (2012) noted that, comparing the intervention with TAU, MBT

achieved significant reductions in self-harm among adults in two trials undertaken in
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1999 and 2009. More recently, Rossouw and Fonagy (2012) reported significant group
differences among adolescents randomly assigned to a MBT treatment group versus
TAU controls. Those in the treatment group had lower scores on self-harm at 12-
months, and showed greater reductions in self-harm over the course of treatment.
Although results are promising, further replication is required.

2.5.4 Emotion Regulation Group Therapy

Finally, following research on the impact of emotion dysregulation on NSSI, Gratz
and Gunderson (2006) developed a 14-week emotion regulation group intervention
specifically for NSSI. Drawing on a range of extant psychotherapeutic approaches
including Acceptance and Commitment Therapy and DBT, the intervention focused on
building emotional awareness and acceptance of emotions (versus emotional
avoidance). Initial results among a group of women with Borderline Personality
Disorder were positive and showed significant between-group differences (i.e.
intervention vs TAU) in reductions in NSSI. Findings were replicated in a subsequent
pilot study extending the intervention to more diverse settings and groups of women
with Borderline Personality Disorder (Gratz & Tull, 2011). Importantly, in a follow-up
study which analysed data collated from the above trials (Gratz, Levy, & Tull, 2012),
decreases in NSSI and emotion dysregulation were reported among the intervention
groups (RCT and open trial completers)3 but not among controls. Moreover, a mediation
analysis showed that emotion dysregulation mediated the relationship between
intervention and outcome. Thus, the available evidence indicates that this intervention

is promising. However, it has not been applied to adolescents.

3 The intervention groups comprised of the “RCT” group in Gratz & Gunderson (2006) and the “open trial
completers” in Gratz & Tull (2011). The control group were the TAUs in Gratz & Gunderson (2006).
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2.6 Conclusion

This chapter explored several perspectives and theories on NSSI utilising Nock’s
(2009) integrated model as a guiding framework. It also canvassed the current
evidence-base for interventions for NSSI and other self-injurious behaviours. The
discussion highlights NSSI is a behaviour that is associated with emotional coping in the
context of stress, and that the emotional arousal experienced in these circumstances
and the perceived inability to respond adaptively may be a product of invalidating
childhood environments. These environments contribute to a tendency to perceive
emotions as threatening and are therefore unwanted or aversive, particularly given the
tendency for emotions to escalate in intensity or provoke extreme reactions from
others. Invalidating childhood environments also fail to provide the individual with
adequate skills in emotion regulation thereby perpetuating a vicious cycle of emotion
dysregulation. Although distal factors such as invalidating childhood environments
account for how self-injurers have difficulty with emotion regulation, NSSI-specific
vulnerabilities explain why NSSI is chosen in place of alternative behaviours to cope
with heightened emotional distress. In both instances, lack of effective emotion
regulation skills is implicated as an important element in NSSI.

This observation is highlighted in the survey of interventions for self-injurious
behaviours, broadly defined. Although these interventions did not specifically examine
NSSI, they do suggest that interventions which incorporate a focus on how emotional
experience impacts on behaviour and which include skilling individuals in the use of
more adaptive emotion regulation are likely to be promising. The extent to which these
interventions are effective in adolescent NSSI remains to be seen. However, results from

trials suggest further enquiry into how specific emotion regulation processes are
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implicated in NSSI among adolescents can have practical utility by informing ongoing

work in this area.
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CHAPTER THREE

EMOTION REGULATION PROCESSES AND NSSI

There is increasing recognition that emotion regulation deficits are implicated in
mental health and psychopathology (Aldao, Nolen-Hoeksema, & Schweizer, 2010;
Berking & Wupperman, 2012). The various perspectives on NSSI reviewed so far
suggest they are also pertinent in this area. The broad conceptualisation of emotion
regulation (see Gross, 1998a, 1998b) suggests a range of responses aimed at up- and/or
down-regulating both positive and negative emotions may be subsumed under the
rubric of emotion regulation (Berking & Wupperman, 2012; Koole, 2009). This breadth
is evident in that emotion regulation, as noted in Chapter 1, refers to both automatic and
controlled efforts, which may in turn be conscious or unconscious (Gross, 1998a, 1998b;
Koole, 2009). Paradoxically, to the extent that emotion regulation is conscious, the
degree of emotional change and the type of emotion experienced may not be what was
initially intended (Koole, 2009). For these reasons, emotion regulation is a complex
construct and continues to attract debates including how it can be distinguished from
emotion generation (see Berking & Wupperman, 2012; Gross, 2013; Gross & Barrett,
2011; Lewis, Zinbarg, & Durbin, 2010).

Given the breadth of processes that fall within the concept of emotion regulation,
it is necessary to narrow the focus of the current enquiry into how these processes
relate to NSSI. For this purpose, two theories are selected from which three emotion
regulation processes are identified for further study. The first is Gross’ process model
of emotion regulation (1998a, 1998b) which is one of the most widely used frameworks

in the field (Gullone, Hughes, King, & Tonge, 2010; Webb, Miles, & Sheeran, 2012). It
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provides a useful guide to conceptualising emotion regulation processes and how they
down-regulate distress, and thereby prevent engagement in NSSI. Cognitive reappraisal
and expressive suppression are two processes which have been identified and studied
within Gross’ model. Following a description of the model, in this chapter research on
their impact on emotional experience and their associations with NSSI will be explored.

The second theoretical perspective is the Emotional Cascade Model developed by
Selby and Joiner (2009) to explain dysregulated behaviours such as NSSI. The model
identifies a possible mechanism for the high levels of distress that accompanies NSSI.
Central to the model is rumination which has been implicated in a number of mood-
related disorders including depression (Mor & Winquist, 2002; Smith & Alloy, 2009;
Thomsen, 2006) and anxiety (Calmes & Roberts, 2007; Harrington & Blakenship, 2002;
Muris, Roelofs, Meesters, & Boomsma, 2004; Nolen-Hoeksema, 2000), as well as a range
of disorders of behaviour such as violence and aggression (Caprara, Paciello, Gerbino, &
Cunigini, 2007; Peled & Moretti, 2007), substance use and eating disorders (Nolen-
Hoeksema, Stice, Wade, & Bohon, 2007; Selby, Anestis, & Joiner, 2008; Skitch & Abela,
2008).

An investigation into the role of emotion regulation in adolescent NSSI would not
be complete without mention of how changes may occur in the frequency and
proficiency in the use of cognitive reappraisal, expressive suppression and rumination
through adolescence. Therefore, the final section of the chapter focuses on this topic and
presents findings from a review of the literature.

3.1 Gross’ Process Model of Emotion Regulation
The process model of emotion regulation developed by Gross (1998a; 1998b)
posits that emotions arise in a person-situation context in which attention is focused on

features of a person-situation transaction to which personal meanings are ascribed and
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out of which an emotional response is elicited. An emotional response includes
physiological, experiential and/or behavioural components, each of which may be
modulated. Thus, emotion regulation processes may be antecedent-focused which
target factors leading up to an emotional response, or response-focused which target
the physiological, experiential and/or behavioural elements of the emotional response.
Five types of emotion regulation processes are described within Gross’ process
model: (i) situation selection, (ii) situation modification, (iii) attentional deployment, (iv)
cognitive change, and (v) response modulation, of which only the last is response-
focused. Situation selection refers to the process whereby an individual decides to enter
into or engage in a particular person-situation transaction. Once selected, an individual
could engage in situation modification to increase or decrease its emotional impact. The
degree to which situations can be avoided or modified varies but even if one enters into
a particular person-situation transaction, the emotional impact of that transaction could
be modified depending on the aspects of that transaction one attends to (hence,
attentional deployment). One may choose to attend to aspects of a situation that are less
likely to evoke an emotional response or be sensitive to aspects that have a tendency to
do so. The degree to which an emotional response is elicited is influenced by the
meanings that one ascribes to those attended aspects. Hence, individuals could select
from several possible meanings of a situation including those which are less likely to
elicit an emotional response (e.g. to interpret a remark as benign/neutral instead of
insulting/personal). Individuals can also choose to limit the expression of the emotional
response through response modulation (e.g. reducing or modifying a behavioural
response to physiological arousal when experiencing anger). Some emotional responses
are easier to modulate than others, however; and it is likely easier to regulate

behavioural expression of emotion than its experiential and physiological expression.
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As an example, imagine one were invited to attend a function where one
anticipates unpleasantness from a particular individual. Situation selection suggests one
might decline the invitation or avoid interactions with the particular individual. Even if
it is not possible to avoid the person, situation modification is employed when choosing
to discuss only neutral conversational topics. Ignoring overtures or signals by the other
person to discuss sensitive topics in the interaction is an example of attentional
deployment. Different meanings could be ascribed to these signals. One could interpret
these signals as the person wishing to enter into an argument and prolong the
unpleasantness, or one might engage in cognitive change and interpret the overtures as
the other wanting to negotiate an amicable resolution. Finally, where the interaction
elicits an emotional response, one might engage in response modulation to up- or down-
regulate physiological arousal and the degree of behavioural expression associated with
the response.

3.2 Cognitive Reappraisal and Expressive Suppression in Emotion Regulation and
NSSI

As stated at the beginning of this chapter, cognitive reappraisal and expressive
suppression are two processes which are specifically elaborated and researched within
the framework of the process model (Gross & John, 2003; Gullone et al., 2010; John &
Gross, 2004; Webb et al., 2012). Broadly, cognitive reappraisal is an antecedent-focused
strategy aimed at reducing the emotional salience of a situation through cognitive
change, whereas expressive suppression is a response-focused strategy which involves
the inhibition of emotional expression. Importantly, expressive suppression refers
specifically to the suppression of emotional expressive behaviour (Gross & John, 2003;

Gross & Levenson, 1993, 1997; John & Gross, 2004).
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Among adults, cognitive reappraisal is related to a greater experience and
expression of positive emotion but a lower experience and expression of negative
emotion (Gross & John, 2003). Expressive suppression leads to lower experience and
expression of positive emotion but higher experience (but not expression) of negative
emotion (Gross & John, 2003). A recent meta-analysis of experimental studies on
emotion regulation reported differential impacts of these processes: reappraisal had
small to medium effect sizes on emotion, while the effect of suppression was small
(Webb et al, 2012). Effect sizes tended to be larger in studies where there were
repeated attempts at regulating emotions. Importantly, no significant differences were
found regarding valence of the target emotion to be regulated, but emotion regulation
goals were influential in the relative efficacy of emotion regulation processes; there
were larger effect sizes in studies where the direction of emotion regulation was contra-
hedonic (i.e. individuals were attempting to feel worse - less positive emotion or more
negative emotion). Thus, while both reappraisal and suppression had an effect on
emotional experience, the extent to which these translate to engaging in NSSI where
individuals are arguably attempting to feel better (i.e. more positive emotion or less
negative emotion) remains to be seen. Finally, Webb et al. reported differential effects of
gender (studies with larger proportion of women tended to report larger effect sizes),
but sample age was not a significant factor in effect sizes. The age range of the study
samples in the meta-analysis was 8-81 years, indicating these findings are applicable to
adolescents.

Generally, cognitive reappraisal is positively related to psychological well-being
and functioning compared with expressive suppression (John & Gross, 2004).
Specifically among adolescents, less use of cognitive reappraisal and a greater tendency

to engage in expressive suppression is related to depressive symptomatology (Betts,
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Gullone, & Allen, 2009; Hughes, Gullone, & Watson, 2011) and school refusal and
anxiety (Hughes, Gullone, Dudley, & Tonge, 2010). These studies hint at the protective
effect of reappraisal and suggest expressive suppression is associated with worse
outcomes in psychological health and well-being among adolescents. Moreover,
although emotion regulation goals may influence the effect sizes of these emotion
regulation processes, these studies indicate the impact of reappraisal and suppression
translates across to secondary outcomes such as depressive and anxiety disorders, and
may therefore be equally transferable in NSSI.

As NSSI is associated with higher levels of negative emotion and distress, it is
expected that more frequent use of cognitive reappraisal will be associated with better
outcomes than expressive suppression. Specifically, a tendency to use cognitive
reappraisal is likely to decrease the emotional salience of problems and therefore
decrease negative emotion and distress, while the tendency to suppress emotional
expression is more likely to amplify negative emotion states. Together these processes
may contribute to the experience of bodies being under the strain of emotional turmoil
that has been described by individuals who engage in NSSI (Horne & Csipke, 2009).
However, findings from the NSSI literature are mixed.

Among adolescents aged 13-18 years (Hasking et al.,, 2010) and young adults aged
18-30 years (Williams & Hasking, 2010), correlations between cognitive reappraisal
and expressive suppression with NSSI are in the expected direction: negative
correlations between cognitive reappraisal and NSSI, and positive correlations between
expressive suppression and NSSI. However, Martin et al. (2010) reported no differences
in the use of expressive suppression between individuals aged 10 years and above who
did and did not engage in NSSI. Rather, individuals who self-injured were 3.3 times

more likely to report difficulty using cognitive reappraisal compared with those who did
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not self-injure. Conversely, Hasking et al. (2008) reported significant group differences
(no NSSI, mild NSSI, moderate/severe NSSI)* among 18-30 year olds on expressive
suppression but not for cognitive reappraisal. Individuals with moderate/severe NSSI
had the highest mean score on expressive suppression while those who did not engage
in NSSI had the lowest mean score. Interestingly, the authors also reported participants
in the moderate/severe group had lower scores on the coping subscale Positive
reinterpretation and growth compared with the no NSSI group. An overlap between this
subscale and cognitive reappraisal might, therefore, account for null findings on
reappraisal in this study.

Nonetheless, the discrepant findings in the above studies may be due to different
criterion variables under investigation. Martin et al. (2010) focused on NSSI history,
while Hasking and colleagues (Hasking et al., 2008, 2010; Williams & Hasking, 2010),
utilised a composite score of NSSI derived from the frequency, recency and severity of
NSSI. These emotion regulation processes may therefore play different roles in NSSI;
with cognitive reappraisal more relevant to whether individuals engage in the
behaviour, whereas expressive suppression may be more relevant to the severity of
NSSI. Three recent studies on adolescent NSSI are pertinent to the current discussion
and suggest these emotion regulation processes may be differentially related to onset
and continuation of the behaviour. Neither emotion regulation processes predicted first
episode NSSI (Andrews, Martin, Hasking, & Page, in press; Tatnell, Kelada, Hasking, &
Martin, 2014), while both were implicated in its continuation (Andrews, Martin,
Hasking, & Page, 2013). In the latter case, adolescents who continued to engage in NSSI

12-months from baseline were more likely to report lower tendency to engage in both

4 Hasking et al. (2008) derived composite NSSI scores that took into account the frequency, recency and
severity of the behaviour, weighted by number of methods used. Participants were classified in the mild
NSSI category if they reported infrequent and low severity NSSI. Those in the moderate/severe group
engaged in NSSI at least once a month with wounds requiring first aid.
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cognitive reappraisal and expressive suppression, compared with adolescents who
stopped self-injuring. Clearly further research is required to disentangle the relative
roles of reappraisal and suppression in NSSI.

In regard to NSSI severity, while expressive suppression showed a positive
relationship, Hasking et al. (2008) were unable to detect statistically significant
between-group differences among the non-NSSI, mild NSSI, moderate/severe NSSI
groups. Williams and Hasking (2010) found that although both emotion regulation
processes were associated with NSSI, neither emerged as a significant predictor when
previous diagnosis of psychiatric illness, psychological distress, and coping styles were
considered. Rather, emotion-focused and avoidant coping styles predicted NSSI over
and above previous diagnosis of psychiatric illness and psychological distress. The
authors speculated that the high correlations between the emotion regulation processes
and emotion-focused coping may confound their contribution in NSSI as these processes
may be part of a wider range of emotion-focused coping.

Similarly, Hasking et al. (2010) examined the influence of emotion regulation and
coping on the relationship between the “Big 5” personality factors (Costa & McCrae,
1992; Goldberg, 1999) and NSSI, and found both emotion regulation processes were
significantly correlated with coping styles, but did not predict NSSI over and above
psychological distress, personality factors and coping. However, interactions between
personality factors and emotion regulation were significant. Conscientiousness exerted
a protective effect for NSSI in the context of high expressive suppression and lack of
problem-solving skills. Neuroticism featured as an additional risk among those with
high expressive suppression. These studies further underscore the differential roles of
reappraisal and suppression on different aspects of NSSI and hint at the relative

importance of expressive suppression in the severity of the behaviour.
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A number of studies on the related construct of emotional inexpressivity deserve to
be mentioned. Conceptualised more as a personality trait than an emotion regulation
process, emotional inexpressivity refers to individuals’ tendency to curtail displays of
emotions regardless of the valence of the emotion or the manner of expression (i.e.
facial, vocal, or behavioural; Gratz & Chapman, 2007). It is therefore similar to
expressive suppression.

Previous research showed that while emotional inexpressivity did not reliably
distinguish female (Gratz, 2006) and male (Gratz & Chapman, 2007) undergraduates
with a history of NSSI and those who did not, it was significantly associated with
frequency of NSSI among women with a history of the behaviour (Gratz, 2006; Gratz &
Roemer, 2008). More importantly, among the female undergraduates, the interaction of
emotional inexpressivity, childhood maltreatment, and affect intensity/reactivity was a
significant predictor such that greater emotional inexpressivity and greater affect
intensity/reactivity distinguished women with a history of NSSI in the context of more
childhood maltreatment (Gratz, 2006).

Findings from the above studies on emotional inexpressivity are consistent with
studies on expressive suppression, highlighting a null relationship between deficits in
emotional expression and the presence of NSSI but significant associations in regard to
the severity (i.e. frequency) of NSSI. Moreover, the findings from the study reported by
Gratz (2006) suggest expressive suppression may be implicated in NSSI only to the
extent that individuals are experiencing heightened emotions and/or psychological
distress. This interaction was not examined in previous studies but is theoretically
consistent. Given NSSI is often accompanied by negative emotional states, and emotion
regulation processes are involved with modifying the intensity, duration and expression

of these emotional states, a distress x emotion regulation process interaction may
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illuminate the underlying dynamic for NSSI. In other words, given these processes may
reduce or amplify distress, stronger relationships between distress and NSSI might be
expected in the context of less use of cognitive reappraisal, and/or greater tendency for
expressive suppression. Although no studies to-date have tested this hypothesis, the
presence of a distress x process interaction is proposed in the Emotional Cascade Model
developed by Selby and Joiner (2009), albeit in relation to rumination.
3.3 An Emotional Cascade Model for Dysregulated Behaviours

The Emotional Cascade Model builds on Linehan’s work to explain dysregulated
behaviours which have been observed in individuals with Borderline Personality
Disorder (Selby & Joiner, 2009). According to the authors, dysregulated behaviours
such as substance use, eating disorders, and NSSI are distractions from negative
emotional experiences emerging from a repetitive and vicious cycle of “emotional
cascades”. These cascades of emotion begin with minute emotional stimuli which
become amplified by a cycle of rumination. It is important to note that the Emotional
Cascade Model was originally developed to explain dysregulated behaviours in
Borderline Personality Disorder. However, as will be seen below, there is empirical
support for the model among nonclinical samples as associations between rumination
and NSSI have elsewhere been reported.
3.4 Rumination in Emotion Regulation and NSSI

Within the Emotional Cascade Model, rumination is defined as “a tendency to
repetitively think about the causes, situational factors, and consequences of one’s
negative emotional experience - in other words continuously thinking about and
focusing attention on emotionally relevant stimuli” (Selby & Joiner, 2009, at p. 220; see
also Nolen-Hoeksema, Wisco, & Lyubomirksy, 2008). Thus while rumination arose

independently of Gross’ process model of emotion regulation, it has been categorised as
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an attention deployment process whereby individuals are re-immersed in the initial
situation (Webb et al., 2012). Unless new meanings are ascribed to those aspects that
are the focus of rumination, the activity is likely to evoke the same emotions, which
would account for reports of both constructive and maladaptive outcomes associated
with the behaviour (for discussion of constructive outcomes of rumination see Tait &
Silver, 1989; King & Pennebaker, 1996; Watkins, 2004).

As stated at the beginning of this chapter, there is strong empirical support for the
association between rumination and a range of mood states including depression,
anxiety and anger. Extending these findings, other studies have shown that ruminating
on one’s sad mood increased the level of distress regarding current concerns (Conway,
Csank, Holm, & Blake, 2000), and that the tendency to ruminate about negative
inferences following stressful events (stress-reactive rumination) moderated the
relationship between negative cognitive styles and prospective rate, number, and
duration of depressive episodes, and had a larger effect than ruminating on depressed
mood (depressive rumination; Robinson & Alloy, 2003). Individuals who were more
prone to engaging in stress-reactive rumination and who had a more negative cognitive
style were more likely to fare worse with their depression, than individuals who had
one or neither of these risk factors. Finally, stress-reactive rumination also predicted
depressive symptoms and substance use among adolescents in the context of more
negative events (Skitch & Abela, 2008).

The contribution of rumination to negative affective states in the context of
stressful situations and life events may be due to its impact on how individuals cope
with their problems. Rumination, for example, predicted higher disengagement from
problems (Hong, 2007), reduced problem-solving behaviours (Lyubomirsky, Kasri, &

Khem, 2003; Ward, Lyubormirsky, Sousa, & Nolen-Hoeksema, 2003), and decreased use
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of emotion-focused coping strategies and cognitive disengagement from problems
(Kelly, Matheson, Ravindran, Merali, & Anisman, 2007). Thus, rumination is likely to
delay successful resolution of stressful situations, and prolong emotional arousal and
negative affect arising from these situations and adverse life events.

In regard to NSSI, several studies have demonstrated rumination to be a
significant risk factor among adults (Armey & Crowther, 2008; Borrill et al., 2009).
Bjarehed and Lundh (2008) reported adolescents with higher levels of rumination at
baseline were more likely to engage in more frequent NSSI two months later.
Interestingly, Hilt, Cha et al. (2008) found that a ruminative response style moderated
the relationship between depressive symptoms and NSSI for automatic-positive
reinforcement (i.e. to generate emotion; Nock & Prinstein, 2004) but not for automatic-
negative reinforcement (i.e. to down-regulate emotion; Nock & Prinstein, 2004). The
authors speculated that the specific content of ruminative thoughts on negative emotion
(e.g. thinking about how one feels nothing in the context of depressive symptoms) may
explain the association with the automatic-positive reinforcement function of NSSI as
individuals may engage in the behaviour in order to feel something. Whereas in regard
to automatic-negative reinforcement, rumination may not moderate depressive
symptoms and NSSI because (i) depressive symptoms may have a direct effect on NSSI,
(ii) there may be a different moderator variable, and (iii) individual differences such as
beliefs about rumination may obscure the moderation effect.

These studies laid the foundation for the subsequent development of the
Emotional Cascade Model. An early test of the model (Selby et al., 2010) found
significant direct and interaction effects between rumination and painful and
provocative life events; both of which were predictors of number of NSSI episodes

among undergraduates. Individuals who had experienced more painful and provocative
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life events and who had greater ruminative dispositions were more likely to have
engaged in frequent NSSI compared with individuals who were less prone to engage in
rumination. In a more recent study (Selby, Franklin, Carson-Wong, & Rizvi, 2013) trait
rumination was predictive of daily NSSI episodes, but its effect was no longer significant
when considered alongside daily fluctuations of rumination (instability of rumination)>.
Additionally, daily fluctuations of negative emotion (instability of negative emotion)
were also predictive of number of NSSI episodes. In other words, individuals who
engaged in more frequent and experienced greater changes in levels of rumination, and
individuals who experienced more frequent and greater changes in levels of negative
emotion, were likely to have more NSSI episodes. A significant interaction between
instability of rumination and instability of emotion was found but results provided
weak support for the model. Although individuals with greater fluctuation in both
rumination and negative affect had more episodes of NSSI as would be expected,
instability of rumination was also predictive of NSSI even when levels of daily negative
emotion were stable®. These two latter studies provide preliminary support for the
Emotional Cascade Model by highlighting the role of rumination in NSSI and in
particular the dynamics between rumination and negative emotion.

The abovementioned studies reported robust findings in relation to associations
between rumination and NSSI, and suggest further investigation into distress x process
interactions could be helpful in elucidating the underlying mechanisms for the
behaviour. As these studies focus only on frequency of NSSI, it remains to be seen if

rumination might be predictive of NSSI onset and if it might play a role in other aspects

5 The instability indices in the study were calculated as a function of the frequency and amount of
rumination/negative emotion experienced, number of observations, and time interval between
observations.

6 Based on the Emotional Cascade Model, fluctuations in rumination should only predict NSSI in the
context of more frequent and greater changes in levels of negative emotion.
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of NSSI (i.e. severity and duration). Similar to some of the research on cognitive
reappraisal and expressive suppression, two studies utilised composite scores for NSSI
that included not only frequency, but severity of injuries and duration. Findings from
these studies were, however, inconsistent.

Hoff and Muehlenkamp (2009) investigated the influence of different aspects of
ruminative thinking and found that undergraduates with higher composite NSSI
severity scores also scored significantly higher on both brooding and reflection
compared with controls, although only reflection predicted NSSI. In this regard,
brooding refers to a passive comparison of one’s current state with an unachieved
standard and reflection refers to a purposeful engagement in cognitive problem-solving
to alleviate depressive symptoms (Treynor, Gonzalez, & Nolen-Hoeksema, 2003;
Schoofs, Hermans, & Raes, 2010). Hoff and Muehlenkamp suggested the lack of a unique
effect of brooding may be due to an overlap with other measures in the study such as
the measure for perfectionism, and observed that further research into the relationship
between different aspects of rumination and NSSI was needed.

More recently, Tanner, Hasking and Martin (in press) found rumination did not
independently predict composite NSSI severity among adolescents when controlling for
psychological distress. The authors suggested the contribution of rumination in NSSI
may be specific to the valence of thought content, and that it may be the absence of
positive thought content rather than the presence of negative thought content when
ruminating that contributes to NSSI.

That there may be differential contributions of aspects of ruminative thinking in
NSSI is highlighted by Selby et al. (2013). In their study, rumination on the past had a
positive relationship with NSSI frequency, whereas rumination on the future and on

emotional states had an inverse relationship. Rumination on current circumstances was
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not significantly related to NSSI. Importantly, there was a significant interaction
between ruminating on the past and fluctuations in sadness which suggests more daily
episodes of NSSI among individuals caught in a vicious cycle of dwelling on past events
and experiencing sad mood.

Results from these latter studies indicate there may be specific characteristics of
ruminative thinking that contribute to vulnerability to self-injurious behaviour. Such a
view is consistent with current research on rumination. Investigations into facets of
ruminative thinking and their relative impact on psychological health and well-being
are therefore discussed in the following subsection, together with implications for
research on adolescent NSSI.

3.4.1 Facets of ruminative thinking and implications for NSSI

Segerstrom, Stanton, Alden and Shortridge (2003) postulated that repetitive
thinking styles such as rumination exist along two dimensions. How repetitive and
recurrent thoughts contribute to maladjustment depends on (i) whether individuals are
focused on positive or negative thought content, and (ii) whether they are searching for
different perspectives or new insights, problem-solving or preparing for future
eventualities. Such a view was echoed by Webb et al. (2012) in their meta-analysis of
research on emotion regulation which showed differential effect sizes dependent on the
goals of regulating the emotion, the number of attempts at emotion regulation, and the
specific processes used to regulate emotion.

Segerstrom et al. (2003) factor analysed a measure of global ruminative thinking
style (Rumination Scale; Martin, Tesser, & McIntosh, 1993) and found that it consisted
of one factor that was related to the uncontrollability and distractibility of thoughts, and
a second factor that was related to cognitive rehearsal and processing. Siegle, Moore,

and Thase (2004) undertook a factor analysis on a number of instruments purporting to
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measure rumination and found different factor loadings for scales measuring valence-
neutral reflection and alternate responses to emotional information, compared with
scales measuring rumination on negative information.

Other factor analytic studies on a commonly used measure of rumination
(Response Style Questionnaire; Nolen-Hoeksema & Morrow, 1991) suggested
rumination is composed of two factors: brooding and reflection (Treynor et al., 2003;
Schoofs et al,, 2010). Brooding was associated with more depression concurrently and
over time, whereas reflection was associated with more concurrent depression but less
depression over time (Treynor et al., 2003). These differential relationships between
aspects of rumination and depressive symptoms have been replicated in other studies
and highlight a maladaptive brooding aspect of rumination and an adaptive reflective
aspect among adults and adolescent samples (Armey et al., 2009; Burwell & Shirk, 2007;
Joorman, Dkane, & Gottlib, 2006; Marroquin, Fontex, Scilletta, & Miranda, 2010; Schoofs
et al, 2010). Brooding also mediated the relationship between perfectionism and
psychological distress (0O’Connor, O’Connor, & Marshall, 2007), was associated with
suicidal ideation, and mediated the relationship between self-criticism and subsequent
suicidal ideation (O’Connor & Noyce, 2008). Taku, Cann, Tedeschi, and Calhoun (2009)
reported positive associations between brooding and reflection (described as “intrusive”
versus “deliberate” rumination respectively) with posttraumatic growth, but recent
reflection on the negative event was the stronger predictor of the extent of current
posttraumatic growth. However as noted above, the only study that investigated
brooding and reflection in NSSI reported contradictory results as only reflection was
positively related to NSSI (Hoff & Muehlenkamp, 2009).

These studies suggest aspects of ruminative thinking can have differential impacts

on emotional states and psychological outcomes. Therefore, beyond merely focusing on
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rumination as a unitary construct, it may be useful to explore how individuals ruminate
when faced with stressful situations and life events as a means of extending
understanding of the role of rumination in the processes that underlie self-injurious
behaviour. In relation to adolescent NSSI, such an investigation could be useful as age-
related differences have been reported on the impact of different aspects of rumination
on psychological health and well-being.

Verstraeten, Vasey, Raes, and Bijttebier (2010) reported a relatively more
maladaptive relationship between brooding and depressive symptoms and a more
adaptive relationship between reflection and depression among children and early
adolescents aged 9-13 years. Although this was generally in accord with the literature,
there was a significant interaction between reflection and age. Further examination of
the interaction revealed the protective effect of reflection only applied to older
participants in the study. These findings suggest there may be developmental
differences in the types of rumination adolescents engage and their impact on
emotional experience with concomitant differences in their contribution in adolescent
NSSIL
3.5 Emotion Regulation in Adolescence

A discussion on emotion regulation in adolescent NSSI would be incomplete
without considering changes in the use of cognitive reappraisal, expressive suppression
and rumination during adolescence. This section, therefore, briefly explores the limited
research in this area. As will be seen, these studies are consistent with the notion that
adolescence represents a period of transition and is associated with changes in emotion
regulation (Gross, 2013; Zeman et al.,, 2006). Moreover, at least for reappraisal and
rumination, studies show these age-related differences influence adolescents’ emotional

experience and, by extension, are expected to be relevant in NSSI.
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3.5.1 Cognitive reappraisal

In regard to cognitive reappraisal, several studies reported age-related differences
in the frequency, effectiveness and sophistication of its application. Gullone et al. (2010)
found that among 9-15 year olds, there was a negative relationship between reappraisal
and age which suggests older participants were using the emotion regulation process
less frequently than younger participants. However, in a slightly older sample of 10-18
year olds, a quadratic pattern was reported; with 10-12 year olds reporting the highest
use of cognitive reappraisal followed by 16-18 year olds, and 13-15 year olds reported
the lowest scores (Gullone & Taffe, 2012). It ought to be noted that Gresham and
Gullone (2012) in a separate study among 10-18 year olds reported a nonsignificant
relationship between age and reappraisal. This may be due to the quadratic pattern in
scores with the decreasing trend from early- to mid-adolescence cancelling the effect of
increases in cognitive reappraisal in later years. However, the findings from the first
two studies suggest the presence of developmental changes in use of cognitive
reappraisal across adolescence, with mid-adolescence (i.e. approximately 13-15 years)
representing a critical turning point. Up to this point, reappraisal use is expected to
decrease, with a subsequent increasing trajectory thereafter.

An experimental study by Silvers et al. (2012) highlights age-related differences in
the effectiveness of reappraisal. In that study, participants (aged 10-23 years) were
presented with a series of neutral and aversive images, and instructed to look at the
pictures as well as to engage in reappraisal. In both instances, participants rated the
strength of their negative emotional reaction to the pictures on a four-point scale. The
authors reported that across all ages, reappraisal resulted in lower negative affect
compared with passively looking at the aversive images. Additionally, there were

greater reductions in negative affect with age.
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A recent brain imaging study undertaken by McRae et al. (2012) is of interest and
suggests increasing effectiveness of reappraisal in regulating negative affect among
older adolescents may be due to brain maturation. The researchers examined activation
of brain areas among 10-22 year olds when engaging in cognitive reappraisal. The
authors found a significant linear trend with age on the activation of putative areas
thought to support cognitive reappraisal among adults (e.g. left ventrolateral prefrontal
cortex). According to McRae et al., these regions service verbal working memory and
may reflect generation of alternative interpretations of negative stimuli.

McRae et al. (2012) contended that effective cognitive reappraisal may also
require perspective taking and the capacity to represent one’s mental state or make
attributions in regard to another’s mental state. A quadratic pattern of activation of
brain areas that service perspective taking and mental state attributions (e.g. medial
prefrontal cortex) was found - with a decreasing trend from early- to mid-adolescence
followed by an increase into adulthood. While reasons for the initial decrease in
activation is unclear, the findings provide some indication of increasing sophistication
in reappraisal from mid-adolescence onward - with increasing ability to generate
alternative interpretations based on stimuli alone (via maturation in the left
ventrolateral prefrontal cortex), together with increasing ability to also reinterpret
social and interpersonal cues through understanding another person’s perspective (via
maturation in the medial prefrontal cortex).

3.5.2 Expressive suppression

In regard to expressive suppression, age was also negatively related to frequency
of its use among 9-15 year olds (Gullone et al., 2012), and suggests older adolescents
within this sample were less likely to engage in expressive suppression. However,

among samples of older adolescents aged 10-18 years, there were no significant age
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differences (Gresham & Gullone, 2012; Gullone & Taffe, 2012). As with cognitive
reappraisal, there appear to be changes in frequency of its use occurring in early- to
mid-adolescence as reported by Gullone et al. (2012), with stability in the use of
suppression to regulate emotions from mid-adolescence onward. No published studies
were found for age-related differences in the relationship between expressive
suppression and emotional experience.

3.5.3 Rumination

Research with 8-13 year olds (Hampel & Petermann, 2005) and 10-17 year olds
(Jose & Brown, 2008) suggests rumination increases with age. As stated in the
preceding section, Verstraeten et al. (2010) found age-related differences in the
relationship between rumination and depressive symptoms. Results reported by Jose
and Brown (2008) also hint at differential outcomes on depression according to age.
Examining a statistically significant four way interaction of gender, age, stress and
rumination, the authors reported higher depressive symptoms in the context of greater
rumination and stress among girls aged 10-12 years and boys aged 15-17 years. The
effects of rumination and stress on depression were not evident in other age groups.
Moreover, for girls at all ages, rumination mediated the relationship between stress and
depression. However, it was a significant mediator only among boys aged 13 years and
above.
3.6 Conclusion

The literature reviewed thus far suggests emotion regulation is a pertinent area of
inquiry in relation to NSSI. Gross’ model provides a useful framework for this purpose
as it identifies different ways emotions may be evoked, maintained and modified.
Cognitive reappraisal, expressive suppression, and rumination are three emotion

regulation processes that have strong empirical support for their impact on emotional
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experience, and associations with mental health problems such as depression and
anxiety among adults and adolescents. Research on each of these emotion regulation
processes and their associations with NSSI shows they play a role in at least the severity
of the behaviour, although there were more robust findings in regard to rumination
than cognitive reappraisal and expressive suppression.

Several gaps in the existing research are apparent. Firstly, while useful and
interesting research has been undertaken on how these emotion regulation processes
may be implicated in NSSI, their theoretical foundations are not always obvious. The
literature reviewed thus far indicates that adolescents engage in NSSI as a means of
regulating distressing emotions. Koole (2009) differentiates emotion regulation from
emotional sensitivity, and observed that the former is concerned with the offset of
emotional experience. Therefore, there is a primary emotional response (e.g. distress)
which is registered and subsequently regulated. The emotion regulation processes
employed in response may not always serve intended goals and may have the opposite
effect of amplifying unwanted emotions rather than down-regulating these emotions.
That emotion regulation processes act on a pre-existing emotion suggests a distress x
emotion regulation process interaction may better characterise the operation of these
processes in NSSI. This is implied in Gross’ process model of emotion regulation and in
the early studies on cognitive reappraisal and expressive suppression (see Gross & John,
2003) and is specifically proposed in the Emotional Cascade Model. While several
studies on rumination and emotional inexpressivity in NSSI have explored this
interaction with positive findings, it remains to be seen whether it also extends to
cognitive reappraisal and expressive suppression.

Secondly, most studies have focused on the role of these emotion regulation

processes on NSSI severity and, in particular, its frequency. Findings in regard to how
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reappraisal and suppression may be implicated in NSSI severity are mixed, although
evidence for the role of rumination in NSSI is relatively more robust. Knowledge of their
contribution in NSSI onset is, however, limited. Preliminary findings in regard to
cognitive reappraisal and expressive suppression suggest they are not related to first
episode NSSI among adolescents. Whether rumination is implicated in NSSI onset is
unclear. Given there are few empirically supported preventive interventions, improving
knowledge on the predictors of NSSI onset is likely to be useful.

Thirdly, the state of research on rumination suggests it has different aspects each
of which has different impacts on psychological health and well-being. This is
particularly important as some kinds of ruminative thinking may have beneficial
consequences such as in posttraumatic growth. Preliminary findings suggest further
enquiry would be promising and provide a more nuanced understanding on the role of
rumination in NSSI.

Finally, few studies have examined these emotion regulation processes in
adolescent NSSI. This represents a significant gap in the literature particularly when
NSSI typically begins during early adolescence and longer histories of self-injurious
behaviours are associated with increased likelihood of the behaviour persisting into
adulthood, as well as increased vulnerability to suicidal behaviours. The lack of
longitudinal studies is especially pertinent for this population and limits understanding
of the trajectory of NSSI and its associated risk factors. As use of different emotion
regulation strategies are affected by changes in development, how these changes may
impact on NSSI is an important consideration when designing interventions for this

population.
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CHAPTER FOUR

RESEARCH AIMS AND GENERAL METHODOLOGY

The preceding chapters highlight the importance of longitudinal research in the
study of NSSI among adolescents. As discussed, previous research suggests emotion
regulation processes such as cognitive reappraisal, expressive suppression, and
rumination may be implicated in the processes underlying NSSI. The review of the
literature identified several areas for further investigation including (i) the potential for
a distress x process interaction based on extant theoretical models, (ii) the extent to
which these emotion regulation processes are implicated in first episode NSSI, and (iii)
the impact of developmental changes occurring during adolescence on NSSI onset and
severity. Current research on rumination further suggests that the role of rumination in
NSSI may be more nuanced than previously conceptualised.

Within the broad research questions described below, the research program
undertaken as part of the Doctor of Psychology (Clinical) degree aimed to address these

issues. The studies reported in this thesis focused on the following questions:

1. In what ways are the emotion regulation processes of cognitive reappraisal,

expressive suppression and ruminative thinking generally related to NSSI?

2. How do these emotion regulation processes impact on NSSI onset and

maintenance?
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Question 1 was addressed through all three studies whereas Question 2 was
addressed through Study 2 (see Chapter 6) and Study 3 (see Chapter 7). In pursuing
these questions, the three studies built on the notion that stressful situations and life
events, as well as emotional distress act as triggers for NSSI. They adopted a stress x
diathesis approach which acknowledges that individual vulnerabilities are manifested in
the presence of acute life stressors. Accordingly, they included and controlled for acute
life stress as indexed by a measure of adverse life events experienced by adolescents,
and for distress as indexed by a measure of psychological well-being.

The current chapter describes the general methodology for the research reported
in this thesis. It provides information on sample recruitment, as well as participation
and retention rates. It also describes the measures used in the studies and their
psychometric properties. General descriptive statistics for the full sample and
participants with lifetime NSSI history are also reported in this chapter. Attrition
analyses and data analytic strategies will be discussed, as well as the approach used to
account for missing data.

4.1 Participants

With ethical approval from Monash University and The University of Queensland
Human Research Ethics Committees, and educational departments responsible for
access to students, 115 schools in New South Wales, Northern Territory, Queensland,
South Australia, Tasmania and Victoria were contacted during 2010 to participate in a
broader study investigating how adolescents cope with emotional problems. Both
single-sex and co-educational schools were approached with the aim of obtaining an
even gender distribution. However, of the 41 schools which agreed to participate, there
were more all-girl schools than all-boy schools (all-girl schools = 11; all-boy schools = 4;

co-educational schools = 26). Consequently, females as well as individuals from
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metropolitan areas and suburbs of higher socioeconomic status (Australian Bureau of
Statistics, ABS, 2013a) were over-represented in the sample.

Parents/guardians of students in the first four years of high school (n = 14,481)
were provided information on the study’. Of these, 3,117 provided consent for their
child’s participation. The majority of parents/guardians (n = 10,722) did not respond,
and a further 1,002 declined participation. Reasons for parental nonresponse and
failure to provide consent were not recorded. In all cases, parents/guardians and
students were informed they could withdraw from the study at any time.

At the initial wave of data collection, 2,639 students completed questionnaires
(see Figure 1 for details of reasons for student nonparticipation). Of these, two students
were over 18 years old and their completed questionnaires were excluded from
analyses. The final sample at the initial wave of the study was 2,637. Data collection for
Time 2 commenced during 2011 (mean follow-up from baseline = 11.7 months). Of the
2,328 participants at Time 2, 84.7% (n = 1,973) also participated at Time 1 with the
remaining 355 participating in the study for the first time. Atthe completion of the final
wave of data collection during 2012 (mean follow-up from Time 2 = 11.2 months),
questionnaires from 1,984 students were received from a potential pool of 2,880
students with parent/guardian consent. Among these students, 71.8% (n = 1,424) had
also completed questionnaires in the two preceding waves. A further 7.7% (n = 152)

participated for the first time.

” In New South Wales, Northern Territory, Tasmania and Victoria high school begins in Year 7.
Consequently, in acknowledgement of the multiwave design of the broader study, explanatory statements
were sent to parents/guardians of students in Years 7-10. In Victoria, Year 11 students were also asked to
participate. At the time of data collection, in Queensland and South Australia, high school began in Year 8.
Therefore, participation was sought for students in Years 8-10.
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Time 1

Participating schools = 41
Parents/Guardians of students in Year7-Year11 sent
information sheets and consent forms = 14,841

Total parent/guardian consent received = 3,117 Noresponse = 10,722
Parent/guardian consent withheld = 1,002

NB: Students outside of Year7-Year10
excluded except in Victoria where Year11
students were included

Time 1

Participants at Time 1 =2,637

Absent at questionnaire administration

\ =463
Kl"ime 2 \ Consent withdrawn = 15
- Age > 18 years =2

Total parent/guardian consent received = 3,117

Participants at Time 2 = 2,328
Of these, participated at Time 1 = 1,973
participating for the first time = 355

k j Absent at questionnaire administration
=471
v Consent withdrawn = 25
Student left school = 107
/Time 3 \ School withdrawal = 129
Deceased = 1
Total parent/guardian consent received = 2,880 Unknown reasons = 56

Participants at Time 3 = 1,984
Of these, participated in all waves= 1,424
participated in two waves = 408

participating for the first time = 152 ] ] o ]
K / Absent at questionnaire administration

=529

Consent withdrawn = 32
v Student left school = 237
\ Unknown reasons = 98

ﬂ otal number of participants = 3,143

Of these, participated at Time 1 only = 472
participated at Time 2 only = 136
participated at Time 3 only = 152
partipated at Time 1 and Time 2 only = 551
participated at Time 1 and Time 3 only = 190
participated at Time 2 and Time 3 only = 218

K participated in all waves = 1,424 /

Figure 1. Recruitment and participation in each wave
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The overall parental consent rate at baseline (21.0%) was lower than recent
studies using school-based recruitment (49.5%-78.0%; Bilsky et al., 2013; Felton, Cole,
& Martin, 2013; Rayner, Schniering, Hutchinson, Rapee, & Taylor, 2013). Comparing
participation of eligible students at questionnaire administration showed comparable
rates of 68.9% to 84.6%. Reasons for nonparticipation primarily related to students
being absent from school on the day of questionnaire administration, and students no
longer attending the school (see Figure 1). One school misunderstood the longitudinal
design of the study and withdrew participation from Time 2. Students who left their
school were followed up but declined to participate in subsequent waves.

Of students joining the study for the first time at Time 1 and Time 2 (n = 2,992),
20.3% did not participate in subsequent study waves. The overall retention rate
(approx. 80%) is therefore comparable to similar school-based longitudinal studies
(78.0%-95%; Allen, Manning, & Meyer, 2010; Bilsky et al., 2013; LaGrange et al., 2011;
Rayner et al, 2013), as well as studies examining suicidality (Boergers & Spirinto,
2003).

Across the three waves, a total of 3,143 students completed questionnaires. Given
the over-representation of all-girl schools, the majority of participants in the study were
therefore female (Time 1 = 68.0%, Time 2 = 70.8%, Time 3 = 72.1%). Examination of
demographic data showed, 89.2% were born in Australia and 2.5% identified as
Aboriginal, Torres Strait Islander or both (national figures: 75% born in Australia; 3%
Indigenous; ABS, 2013b). Mean age at the initial wave was 13.9 years (SD = .99), with
mean age at subsequent waves increasing incrementally by one year (Time 2 = 14.9
years, SD = .96; Time 3 = 15.8 years, SD = .96). Lifetime prevalence of NSSI increased

across the three waves (Time 1 = 8.1%, n = 254; Time 2 = 9.0%, n = 283; Time 3 =
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10.1%, n = 316), reflective of first episode NSSI during the study period and new
participants at subsequent waves reporting a history of NSSIL.

Among the total sample, 555 participants reported ever engaging in NSSI. Mean
age of onset ranged from 12-14 years, with most participants reporting they had
engaged in NSSI in the twelve months preceding data collection (Table 1). Reported
frequency of NSSI ranged from one to 300 times. Cutting and hitting oneself were the
most common forms of NSSI although a range of methods and multiple methods were

reported.



Table 1

Descriptive statistics of participants with NSSI history at each wave

Gender (female)
Age at first NSSI
Last NSSI
In last 12 mths
> 12 mths
Missing
Frequency
1 time or less
2 times
3 times
4 times or more
Missing
Method 2
Cutting
Hitting

Scratching/
Pinching

Burning

Time 1
(n=254)
183 (72.0%)

12.49 (SD = 2.66)

155 (61.0%)
86 (33.9%)

13(5.2%)

67 (26.4%)
42 (16.5%)
30 (11.8%)
94 (37.0%)

21 (8.3%)

157 (61.8%)

50 (19.7%)

21 (8.3%)

12 (4.7%)

Time 2
(n=283)
226 (79.9%)

13.60 (SD = 1.81)

194 (68.6%)
86 (30.4%)

3 (1.1%)

102 (36.0%)
49 (17.3%)
33 (11.7%)
81 (28.6%)

18 (6.4%)

196 (69.3%)

35 (12.4%)

33 (11.7%)

24 (8.5%)

Time 3
(n=316)
254 (80.4%)

14.13 (SD = 1.48)

208 (65.9%)
105 (33.2%)

3 (.9%)

103 (32.6%)
54 (17.1%)
40 (12.7%)
93 (29.4%)

26 (8.2%)

223 (70.6%)

35 (11.1%)

37 (11.7%)

29 (9.2%)

amultiple methods were reported
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4.2 Measures

4.2.1 NSSI

NSSI was measured with Part A of the Self-Harm Behaviour Questionnaire (SHBQ;
Gutierrez, Osman, Barrios, & Kopper, 2001), which assesses NSSI, and suicide attempts,
threats and ideation. Part A focuses specifically on NSSI. Respondents were asked if they
have ever engaged in self-injurious behaviours and if so, to indicate the nature of the
behaviour, its frequency and duration (e.g. when did you first harm yourself and when
did you last harm yourself). Respondents were also requested to indicate if they have
ever told anyone about their self-injurious behaviour, if they have required medical care
following their behaviour, and the seriousness of the injury. NSSI was defined for
respondents as “hurt yourself on purpose without trying to kill yourself”. To ensure that
reported self-injurious behaviour met the definition of NSSI, respondents who indicated
they engaged in self-injury with intent to kill themselves (e.g. “I wanted to die”), or
where method of self-injury was ambiguous (e.g. overdose, suffocation), were not
classified as engaging in NSSI (n = 22).

The SHBQ was selected as it includes a scoring system (see Gutierrez et al., 2001)
that allows for various aspects of NSSI (frequency, recency, duration and medical
seriousness) to be considered in the derivation of a composite NSSI score that reflected
the overall severity of the behaviour. The structure of the SHBQ was validated among
adolescents; and Part A had excellent reliability (a=.96) and convergent validity
(Muehlenkamp, Cowles, & Gutierrez, 2009). Alphas for the present study were high
(a=.88-.93), with moderate stability coefficients (r=.54-.67).

The composite NSSI severity score was used in Study 1 and Study 3. First episode
NSSI in Study 2 was defined as any NSSI occurring within the period of the study.

Accordingly, it was operationalised as (i) any reported NSSI 12- and 24-months from
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baseline (i.e. at Time 2 and Time 3, respectively), (ii) no prior episode of NSSI in the
previous study waves, and (iii) the reported NSSI occurred within the previous 12-
months. This last criterion was included to account for participants joining the study for
the first time who had engaged in NSSI in the past.

4.2.2 Cognitive reappraisal and expressive suppression

The Emotion Regulation Questionnaire (ERQ; Gross & John, 2003) assesses the use
of cognitive reappraisal and expressive suppression. In the 10-item questionnaire, six
items measured cognitive reappraisal (e.g. “When [ want to feel more positive emotion, I
change the way I'm thinking about the situation” and “When I want to feel less negative
emotion, I change the way I'm thinking about the situation”). The remaining four items
measured expressive suppression (e.g. “When I am feeling positive emotions, I am
careful not to express them” and “When I am feeling negative emotions, | make sure not
to express them”). Each scale was designed to tap into both positive and negative
emotions. Respondents were asked the extent to which they agreed or disagreed with
these items on a 7-point scale (1 = strongly disagree; 7 = strongly agree), and total
scores represent their tendency to engage in each of these emotion regulation
processes.

In the initial validation, the two scales showed good internal consistency (a =.79
for the Cognitive Reappraisal subscale, and o = .73 for the Expressive Suppression
subscale) and good test-retest reliability (r = .69; Gross & John, 2003). In the present
sample, the Cognitive Reappraisal subscale showed high reliability («=.81-.88) while
reliability for the Expressive Suppression subscale was sound (a=.71-.76). Stability
coefficients were low to moderate (Cognitive Reappraisal, r=.39-.50; Expressive

Suppression, r=.45-.59).
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4.2.3 Rumination

The Ruminative Thought Style Questionnaire (RTSQ; Brinker & Dozois, 2009) is a
20-item measure designed to tap into repetitive, recurrent, uncontrollable and intrusive
thinking that characterises rumination (e.g. “When I have a problem, it will gnaw on my

» o«

mind for a long time”, “I tend to replay past events as I would have liked them to
happen”, “I find that my mind often goes over things again and again”, “When I have an
important event coming up, I can’t stop thinking about it”). Respondents were asked to
rate how well each of the items described them on a 7-point scale (1 = not at all; 7 =
very well). Item scores on the RTSQ were summed to obtain a total score with higher
scores indicating a higher tendency to ruminate. The initial scale showed excellent
internal consistency (a = .87 - .92), test-retest reliability (r = .80), and convergent and
divergent validity (Brinker & Dozois, 2009).

For all analyses, the four subscales for the RTSQ identified by Tanner et al. (2013)8
were used to examine differential associations of various aspects of ruminative
thinking. The first subscale (Problem-focused Thoughts; «=.87-.89, r=.48-.59) describes
repetitive, recurrent and uncontrollable thoughts about current problems without
satisfactory resolution, and is reflective of a lack of problem-solving ability. It is similar
to the reflection aspect of rumination identified in previous research. The second
subscale (Counterfactual Thinking; a=.86-.87, r=.50-.62) reflects wishful thinking or a
“what if” thinking style concerned with imagined alternatives to reality (analogous to
brooding). Repetitive Thoughts, the third subscale («=.88-.90, r=.48-.58), captures the
repetitive, uncontrollable and intrusive nature of rumination without reference to

thought content, while the fourth subscale (Anticipatory Thoughts; a=.71-.74, r=.36-.47)

refers to thoughts about a future event. While factor correlations were moderate and

® See Appendix A.
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ranged from .47-.60, Tanner et al. (2013) indicated discriminant validity, and no
multicollinearity.

It is noted that the Anticipatory Thoughts subscale of the RTSQ has similarities
with worry (defined as “a chain of thoughts and images, negatively affect-laden and
relatively uncontrollable”; Borkovec, 1994, p. 8). However, examination of the items
comprising the subscale suggests the two constructs are distinguishable. While worry
and rumination reflect forms of perserverative thinking (see Segerstrom, Tsao, Alden, &
Craske, 2000; McEvoy, Watson, Watkins, & Nathan, 2013; Mahoney, McEvoy, & Moulds,
2012), they have been differentiated according to the temporal focus of thought content.
Worry is concerned with the future whereas rumination is typically focused with the
past (Watkins, 2008). Specifically, worry thoughts are concerned with uncertain or
ambiguous situations that are appraised as having the potential for negative outcomes
(Borkovec, 1994; Szabo & Lovibond, 2002; Tallis, Davey, & Capuzzo, 1994) and are
therefore associated with anticipation of threat or danger (Berenbaum, Thompson, &
Pomerantz, 2007; Vasey & Borkovec, 1992). On the other hand, anticipatory rumination
as defined by Tanner et al. (2013), involves thoughts about a future event (e.g. “When I
am looking forward to an exciting event, thoughts of it interfere with what I am working
on”, “If [ have an important event coming up, I can’t stop thinking about it”) where the
valence of thought content and the appraisal of future threat or danger is ambiguous.
Further distinguishing it from worry, Tanner et al. reported that anticipatory
rumination is positively related to productive coping and negatively related to
unproductive coping and psychological distress. Anticipatory rumination may therefore

reflect a more adaptive form of repetitive future-oriented thoughts.
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4.2.4 Stressful situations and adverse life events

The Adolescent Life Events Survey (ALES; Hawton, Rodham, & Evans, 2006)
assesses adolescents’ experience of stressful situations and adverse life events (e.g.
“Have you had problems keeping up with school work?”, “Have you or any member of
your family had a serious illness or accident?”). Respondents indicated if they had
experienced twenty listed stressors and if so, whether it occurred within the past 12
months or more than a year ago. Scores on all items were summed such that higher
scores indicated experiencing more stressful situations and life events.

The ALES was used as an indicator of acute life stressors. Incidents over 12
months ago were included in the total score to account for any residual effects these
may have had on participants’ current psychological state. Reliability for the measure
was consistent across the three waves (a=.75). Stability coefficients were moderate to
high (r=.58-.70).

4.2.5 Psychological distress

The General Health Questionnaire (GHQ-12; Goldberg & Williams, 1998) is a 12-
item measure of current psychological well-being and functioning. Questions are
positively (e.g. “Been feeling reasonably happy all things considered”) and negatively
(e.g. “Been feeling unhappy and depressing”) phrased, with an equal distribution across
both valence. Respondents were asked to rate their functioning on a 4-point scale (1 =
more so than usual; 4 = much less than usual). Higher scores indicated higher levels of
psychological distress experienced “over the past few weeks”. The GHQ-12 has been
extensively evaluated and showed solid validity and reliability as a screening tool for
depression and anxiety disorders among high school students in Australia (Baksheev,

Robinson, Cosgrave, Baker, & Yung, 2011; Tait, French, & Hulse, 2003).
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The GHQ-12 was used to index psychological distress at any time in a 12-month
period. Given the factor structure and psychometric properties of the GHQ-12, and its
high correlation with depression, anxiety and negative affectivity, a separate index of
depressive symptoms was therefore not used. Alphas for the measure across all waves
were high («=.89-.90), with moderate stability coefficients (r=.40-.48).

4.3 Procedure

A standard procedure was followed during each wave of data collection. Students
were provided with a questionnaire booklet which included the abovementioned
measures as well as questions to obtain demographic information (e.g. participant
gender and age). Prior to completing the questionnaires, students were notified that
they could withdraw from the study at any time and asked to sign a consent form.

The questionnaires took approximately an hour to complete on school grounds.
Researchers were present to clarify questions throughout that time. On completion,
participants received an information pack with printed materials about depression and
other mental health issues, as well as mental health resources in the community.

Each participant generated a unique code for themselves and recorded it on both
their consent form and questionnaire booklet. The procedure enabled confidentiality to
be protected, yet enabled identification of students in the event responses raised
concerns about immediate suicide risk. In accordance with ethical guidelines,
participants’ names (with their associated unique codes) were documented and kept
separate from their completed questionnaire booklets, and stored in a locked archive
room accessible only by the research team.

Data collected at each wave were matched according to participants’ unique code.
Ambiguities were clarified using other information such as participants’ school and

demographic information.
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4.4 Attrition analysis

Of the full sample of 3,143 participants, 45.3% (n = 1,424) were present and
completed questionnaires at all three waves of data collection. An additional 30.5% (n =
959) participated in two waves, while the remaining 24.2% (n = 760) participated in
only one wave. Analyses were conducted to examine differences among participants
who dropped out at Time 1 and Time 2 respectively, as well as differences between
participants who joined the study during the final wave (Time 3).

Of students who participated only in the first wave of the study (T1 Only), there
were more males than females (see Table 2). Participants were also more likely to be
older compared with those who completed all three waves (T1T2T3) and those who
missed data collection at Time 2 but participated at Time 3 (T1T3). They were also
more likely to have reported more psychological distress and experienced more adverse
life events compared with those who participated at Time 3 (T1T3 and T1T2T3). Of
note, those who dropped out after the initial wave of the study were more likely to
report a history of NSSI compared with all participants at Time 1, and have significantly
higher composite scores for NSSI severity. Logistic regressions showed these
characteristics were predictive of dropout after Time 1.

Compared with all participants in the second wave, students who participated in
the first two waves of the study but not the third (T1T2) differed significantly only in
regard to gender (x2 (3) = 13.46, p <.01) and age (F (3, 2320) = 9.65, p <.01). This group
was more likely to be male and older compared with the other groups. There were no
group differences (i.e. T2 Only, T2T3 and T1T2T3) in regard to reported psychological
distress, number of adverse life events, and NSSI at Time 2. Males and older participants

were more likely to be absent from data collection after Time 2.
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Table 2
Comparison of participants who dropped out after Time 1 (T1 only) with others who

participated in subsequent waves on indices at baseline

T1 only T1T2 T1T3 All Difference
Gender
Male 49.2% 32.9% 27.4%  26.6% x%(3) =84.84,p <.01
Female 50.9% 67.2% 72.6% 73.4%
Age 14.10 14.04 13.84 13.84 F(3,2633)=11.65p<.01

Psychological 23.65 2319 2254 2241 F(3,2492)=526,p<.01

Distress

Adverse Life 28.92 28.82 27.21 27.67 F(3,2323)=10.56,p<.01

Events

NSSI

NSSI Ever 16.6%  10.4% 58%  85%  x2(3)=29.26,p<.01
(ves)

NSSI Ever 834%  89.7%  942% 91.5%
(no)

NSSI severity 1.81 1.09 64 97  F(3,2574)=823,p<.01

Finally, participants who joined the study at Time 3 (i.e. T3 only) did not
significantly differ from other participants who completed questionnaires during the

final wave on any of the indices analysed.
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4.5 Data analysis

A number of data analytic techniques were used based on specific study aims and
research questions. A brief description of these techniques is provided below. Specific
details are reported in each of the relevant chapters. In all of these studies, gender was
included as a control variable to account for the overrepresentation of female
participants.

4.5.1 Study 1

In Study 1, the aim was to test a theoretical model on the roles of cognitive
reappraisal, expressive suppression and ruminative thinking in NSSI within a broader
context of adverse life events and psychological distress. This model was developed
through consideration of the literature reviewed in Chapter 3. As the examination of the
model included investigation into indirect pathways and multiple relationships, path
analysis utilising structural equation modelling (SEM) techniques was used.

Mean-centred scores were created for each variable to investigate proposed
interactions (Kline & Dunn, 2000). Interaction terms were formed using the product of
the mean-centred variables. Significant interactions were further probed using simple
slopes analyses (Aiken & West, 1991). In brief, the simple slopes analysis examined the
regression line characterising the relationship between the independent and dependent
variables at different levels (i.e. + 1 SD) of the moderator variable.

4.5.2 Study 2

Study 2 was concerned with the predictive utility of the emotion regulation
processes under investigation in first episode NSSI. Specifically, it examined whether
these emotion regulation processes moderated the relationships between both acute
stressors and distress and NSSI onset. Given the binary outcome variable, data was

analysed using logistic regression. Participants who had never engaged in NSSI were the
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control group. As with the first study, examination of interaction terms required that all
variables forming the interaction were mean-centred prior to calculating the product of
these mean-centred scores. As the study intended to examine age-related differences in
how emotion regulation might impact on NSSI risk, participants’ age (mean-centred to
account for interactions) and the relevant interaction terms were included as predictor
variables.

4.5.3 Study 3

Finally, in Study 3, the relationships between changes in cognitive reappraisal,
expressive suppression, and ruminative thinking and changes in NSSI severity over time
were examined. The final study plotted latent growth curves (LGCs) to model the
trajectories of the variables of interest over time and investigated the relationships
between them.

LGCs are one way by which change over time may be represented (McArdle,
2009). As illustrated in the bottom half of Figure 2, LGCs assume that for any observed
variable (X), change over time may be represented by (i) an unobserved or latent
intercept which represents the initial level of the variable, (ii) a latent slope which
represents the degree of change in that variable over time, and (iii) a time-specific
independent state (e).

The shape of the latent slope is determined by slope loadings (b). Thus, for a
hypothesised linear growth pattern, b’s may be specified as 0,1,2 or 1,2,3 or any linear
variation. In LGCs, the means and variances of the intercepts and slopes are assumed to

be random.
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Latent Growth

Curve for variable Y
(measured at three

time-points)

Latent Growth

Curve for variable X

(measured at three

time-points)

_/

Figure 2. Representation of latent growth curve modelling with two variables

By using LGCs, therefore, it is possible to examine the trajectory of any given
variable. Thus, it enables investigation of whether the scores on the variable increase or
decrease over time by examining if slopes are positive or negative. It is also possible to

explore the nature of the change (i.e. whether change is best characterised as linear,
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quadratic, or splines) by specifying a priori slope loadings for b’s and examining
goodness-of-fit indices. Finally, LGCs enables examination of the relationships between
different variables over time through an investigation of the relationships between their
intercepts and slopes.

As an example, Figure 2 depicts the hypothesised relationships of changes in two
variables (X and Y) over time. The model proposes that initial level of variable X
predicts both initial level of variable Y (as characterised by the Xintercept = Yintercept
dashed arrow), as well as the extent of change in variable Y over time (Xintercept 2 Yslope)-
Moreover, the model also proposes that changes in X are also related to changes in Y
over time as characterised by the Xsiope 2 Ysiope relationship.

In Study 3, as the focus was the relationship between changes in emotion
regulation and NSSI severity over time, the main model tested comprised the emotion
regulation process of interest (e.g. cognitive reappraisal) as variable X and composite
NSSI severity as variable Y. Gender and LGCs for acute life stressors, psychological
distress and participants’ age were included as controls.

4.6 Missing data

Missing data included both item nonresponse (i.e. data missing for variables within
waves) and wave nonresponse (i.e. data missing due to dropout or absence from
scheduled questionnaire administration; Jelicic, Phelps & Lerner, 2010). Within each
wave, data was missing completely at random (MCAR) at Time 1 and Time 3, but not for
Time 2 (Time 1: x2 (384) = 411.95, ns; Time 2: x2 (213) = 286.52, p < .01; Time 3: 2
(160) = 134.91, ns). Missing data for each measure accounted for < 10% of cases (except
life events at baseline which accounted for 11.8% of cases). Across waves, Little’s test

indicated data was not MCAR (x? (5869) = 6100.12, p <.05). However, attrition analyses
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reported above suggested data was at least missing at random (MAR; Acock, 2012;
Graham, 2009; Jelicic et al,, 2010).

In the cross-sectional analysis reported in Chapter 5, missing data included 130
questionnaires where participants did not attempt at least one of the measures. Taking
a conservative approach, these questionnaires (4.9%) were excluded. For the remaining
questionnaires (n = 2,507) missing data was imputed using Expectation Maximization
(EM; Tabachnick & Fiddell, 2007). It is a general technique that utilises the observed
data to estimate expected values of missing data. The EM algorithm is a two-step
iterative technique where the Expectation (E) step estimates initial values for the
missing data based on the available data, and the Maximization (M) step utilises
maximum-likelihood procedures to update these estimates. The algorithm stops when
there is convergence in estimates obtained in the two steps. The criteria for EM were
met as in the revised sample data was MCAR and <5% missing (Tabachnick & Fiddell,
2007).

For the longitudinal analyses reported in Chapter 6 and Chapter 7, which involved
repeated measures of participants at several time-points, Acock’s (2012) recommended
approach to item nonresponse was to substitute the mean of answered items for each
scale where there were at least 60% completed items prior to undertaking analyses
using either Multiple Imputation (MI) or Full Information Maximum Likelihood (FIML)
to account for wave nonresponse (see also Graham, 2009; Jelicic et al.,, 2010). This
approach was applied to approximately 1% of cases.

MI methods estimate missing values based on a specified imputation model using
the available data and generates m number of datasets. Each of these datasets are then
analysed and results are compared. FIML, on the other hand, does not impute missing

values. Rather it uses the complete data set to maximise the likelihood function of the
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missing data. MI was used in Study 2 and FIML was used in Study 3 to handle missing
data. The precondition for these two methods (i.e. that data was at least MAR) was
satisfied in the current sample. The choice of method was determined by both the data
analysis technique and by practical considerations such as the data analysis software
used, as explained below. Again, specific details regarding the treatment of missing data
for these analyses are described in their relevant chapters.

The logistic regressions undertaken in Study 2 were conducted using IBM SPSS
statistical software which includes an inbuilt MI algorithm. Using this feature, missing
values were imputed with the Markov Chain Monte Carlo (MCMC) multiple imputation
approach. On the other hand, LGCs in Study 3 were plotted using the SEM software
AMOS which has an inbuilt FIML algorithm. To access the algorithm, the Estimate means
and intercepts option was selected when specifying the parameters for the analysis. For
both of these studies, analyses with complete cases were also undertaken as
comparisons. In both cases, results from the MI and FIML analyses were generally

consistent and support the robustness of the findings.
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CHAPTER FIVE

TESTING A THEORETICAL MODEL OF EMOTION REGULATION IN NSSI

As noted previously, Gross’ process model of emotion regulation (Gross, 1998a,
1998b) and the Emotional Cascade Model (Selby & Joiner, 2009) suggest the role of
cognitive reappraisal, expressive suppression and rumination in NSSI may be
characterised by a distress x emotion regulation process interaction. Several studies on
rumination and emotional inexpressivity have explored this interaction with regard to
NSSI and reported positive findings. It remains to be seen whether such an interaction
also extends to cognitive reappraisal and expressive suppression in NSSI.

Study 1 therefore tested a theoretical model of emotion regulation in NSSI that
incorporated the above dynamic. Specifically, the model proposed that the relationship
between adverse life events and NSSI was mediated by psychological distress, and that
emotion regulation moderated these relationships (i.e. between life events and
psychological distress, and between psychological distress and NSSI). The manuscript of

the following article is reproduced in this chapter®.

Article:
Voon, D. Hasking, P, & Martin, M. (2014). The roles of emotion regulation and
ruminative thinking in non-suicidal self-injury. British Journal of Clinical

Psychology, 53, 95 - 113. Five-year impact factor = 2.69.

9 Due to the approach to handling missing data in this study (see Chapter 4), total sample = 2,507. Figures
illustrating results from simple slopes analyses from the original manuscript were re-formatted and re-
numbered.
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Abstract

Objectives: This study explored how cognitive reappraisal,regpive suppression, and
facets of ruminative thinking could be brought tinge in a model to explain non-suicidal
self-injury (NSSI) in the context of experiencingessful life events and psychological
distress.Methods: Data from 2,507 participants aged 12-18 years (68%ale, mean age
13.93 years) recruited from 41 Australian secondafyools were analysed, including 254
participants with a history of NSSI (72% female, ameage 14.21 years). Participants
completed a self-report questionnaire assessingdhstructs of interesResults: Although
meeting minimum fit indices, our hypothesised moslebwed poorer fit compared to an
empirically derived model. While there was littleidence for the mediating role of
psychological distress in NSSI, adverse life evemisychological distress, emotion
regulation, and two facets of ruminative thinkir@p(nterfactual Thinking and Anticipatory
Thoughts) had direct, though weak, relationshipthwNSSI. Among the subsample of
adolescents with a history of NSSI, anticipatorynmation moderated the relationship
between psychological distress and NSSI, while itivgnreappraisal demonstrated a direct,
although weak relationship with NSSIonclusions: Our observations suggest that, among
adolescents, contextual, social and behaviourabfsenay have a strong influence on NSSI
and this may suggest that prevention and treatra#fatts for NSSI among adolescents

would be better focused on contextual, social artthisioural factors.

Keywords: Non-suicidal self-injury, rumination, emotion regtibn
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Practitioner Points

Emotion regulation and repetitively dwelling on i@nt problems and concerns are
implicated in NSSI only to the extent they increaseeduce the experience of
psychological distress

Prevention and treatment efforts for NSSI amondestents would be better focused
on contextual, social and behavioural factors t@gnitive factors

The cross-sectional nature of the research sugmstpretations regarding the
influence of these psychological factors on NS®l @aly be speculative and further
research is warranted to establish causality

Replication with a larger, more representative darigpwarranted
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Non-suicidal self-injury (NSSI) is deliberately ciinig damage to the body in the
absence of intent to die (Gratz, 2003; Klonsky, Z0@artin, Swannell, Harrison, Hazell, &
Taylor, 2010). Common forms of self-injury includkin cutting, severe scratching, banging
or hitting oneself, and burning (Klonsky, 2009; Kkaret al., 2010). The 12-month
prevalence of NSSI among Australians aged 10 yaadsabove is highest for 18-24 year
olds (7.0%) and 10-17 year olds (5.4%; Martin et 2010). The intense negative reactions
evoked in others, and the shame, guilt and renexgerienced by those who self-injure, may
disrupt interpersonal relationships and potentiatintribute to greater social isolation and
withdrawal leading to deleterious consequencesp&ychological health and well-being
(Gratz, 2003). Improving understanding of the psjyobical factors and underlying
processes for NSSI is important to inform designpoévention, early intervention, and
treatment programs for adolescents at-risk ofhgaging in, these behaviours.

Individuals who self-injure experience higher levebf negative emotions, and
experience them more frequently (Brown, WilliamsCa&llins, 2007; Fliege, Lee, Grimm, &
Klapp, 2009; Klonsky & Muehlenkamp, 2007). They algo more likely to experience their
emotions as overwhelming and uncontrollable, im teading to emotional numbness (Horne
& Csipke, 2009) and higher levels of psychologidistress (Fliege et al., 2009; Hasking et
al., 2010; Hasking, Momeni, Swannell, & Chia, 2Q0Bhere is consensus that individuals
engage in NSSI as a means of emotion regulatioag@an, Gratz, & Brown, 2006; Gratz,
2003; Klonsky, 2009; Martin et al., 2010); process$gat increase, maintain and decrease
both positive and negative emotions (Gross, 1998bgk and Prinstein’s (2004) functional
model of NSSI suggests individuals engage in tHeeur to down-regulate emotion (“to
stop bad feelings”) as well as to create a desraklchological state (“to feel something,
even if it was pain”). Horne and Csipke (2009) abed that NSSI assists individuals to

“reconnect with their bodies and to become abl®t¢os on their bodies [and thereby] return
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sensation, end disembodiment, release suspensimh,redieve the strain on the body
experienced as threatening to break under emotitomaloil” (p. 662). NSSI is reinforced
through removal of negative emotion (automatic-tiggareinforcement) and through
achievement of the desired psychological stateofaatic-positive reinforcement). How
individuals regulate their emotions in the contektstressful situations and life events is
critical to understanding NSSI. Previous reseatajgssts that emotion regulation strategies
such as cognitive reappraisal and expressive ssgipre as well as rumination may be
implicated.

Regulating Emotions in the Context of Stress andstContribution to NSSI

Gross (1998a) suggests that individuals may engagetecedent-focused emotion
regulation strategies (e.g. cognitive reappraisafed at minimising the salience of a
situation, or they may engage in response-focusadtien regulation (e.g. expressive
suppression) aimed at modulating the emotionaloresp to the situation. The former is
related to a greater experience and expressionsfiyee emotion but a lower experience and
expression of negative emotion. On the other hdhd, latter is associated with lesser
experience and expression of positive emotion,raglder experience (but not expression) of
negative emotion (Gross & John, 2003).

Negative associations between cognitive reappraed NSSI, as well as positive
associations between expressive suppression antl N&& been reported (Hasking et al.,
2010; Williams & Hasking, 2010). However, Martin at. (2010) found that among
individuals aged 10 years or older, those who isgliced were 3.3 times more likely to
report difficulty using cognitive reappraisal segies to regulate emotions compared with
those who did not self-injure, with no differencesuse of expressive suppression. The
apparent conflict may be due to different criteriariables (NSSI severity versus NSSI

history) as well as possible confounding of ageuses of expressive suppression decreases
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across time for children and adolescents aged1%tgears whereas cognitive reappraisal is
stable among this age group (Gullone, Hughes, K&g,onge, 2010). Nonetheless, taken
together, these studies suggest further invesbigaito the role of cognitive reappraisal and
expressive suppression in NSSI is warranted.
Ruminative Thinking and NSSI

Rumination, broadly defined as “a mode of respopdia distress that involves
repetitively and passively focusing on symptomgslistress and on the possible causes and
consequences of these symptoms” (Nolen-Hoeksemagcd)Vi& Lyubormirsky, 2008; p.
400), has also been implicated in NSSI. Studiegestga higher dispositional tendency to
ruminate increases susceptibility to NSSI (Armey Gkowther, 2008), that rumination
predicts NSSI at baseline and subsequent NSSImwitkhio months (Bjarahed & Lundh,
2008), and that it predicts NSSI over and abovedavd and emotion-focused coping styles
(Borrill, Fox, Flynn, & Roger, 2009). Selby, Conheand Joiner (2010) report that in
undergraduates, number of painful and provocatigeslvents, and rumination, predict NSSI.
There was significant interaction between the tanables; individuals who had experienced
more painful and provocative life events and whd hahigher tendency to ruminate were
more likely to engage in NSSI compared with indiats who ruminated less. The Emotional
Cascades Model for dysregulated behaviours sudtiS& (Selby & Joiner, 2009) suggests
individuals self-injure to escape from intense eormd (emotional cascades) generated
through a cycle of rumination. Ruminating on negmtaffect generates intense emotional
responses as even minute emotional stimuli beconpdifeed over time.

Increasingly, rumination has been conceptualised as multifaceted and
multidimensional construct (Smith & Alloy, 2009)a¢tor analyses of several measures of
ruminative thinking suggest it may be composedtdéast two factors (Schoofs, Herman, &

Raes, 2010; Segerstrom, Stanton, Alden, & Shorti@§03; Siegle, Moore, & Thase, 2004;
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Tanner, Voon, Hasking, & Martin, 2013; Treynor, Galez, & Nolen-Hoeksema, 2003). A
commonly used measure — the Ruminative Responde @¢alen-Hoeksema & Morrow,
1991) — was found to comprise a passive comparidomne’s current state with an
unachieved standard (“brooding”; e.g. “Think of ecent situation, wishing it had gone
better” and “Think, why can’t | handle things be®§, and a purposeful engagement in
cognitive problem-solving to alleviate depressedocth@‘reflection”; e.g. “Analyse recent
events to try to understand why you are depresaed”“Go away by yourself and think
about why you feel this way”; Treynor et al., 2008)udies have found these different facets
are differentially associated with psychologicatammes such as depressive symptoms and
posttraumatic growth (Armey et al., 2009; Burwell Shirk, 2007; Joorman, Dkane, &
Gottlib, 2006; Marroquin, Fontex, Scilletta, & Mida, 2010; Taku, Cann, Tedeschi, &
Calhoun, 2009; Treynor et al., 2003). Hoff and Meekamp (2009) found that
undergraduates who self-injured scored signifigartigher on both a brooding and a
reflective component, although only reflection peted NSSI. They suggested that
ruminative reflection may increase vulnerability f¢SSI as it amplifies depressed mood and
contributes to a perception that one’s problemscarenic with no viable alternatives for
coping. How one ruminates rather than on what angrrates about may therefore be a more
pertinent area for further enquiry to improve umstiending of NSSI.
An Hypothesised Model of the Processes and Mechamis for NSSI

Previous research shows that difficulties with dbge reappraisal, expressive
suppression and rumination each contribute to hengd experience of negative emotion
and are implicated in NSSI. However, the roles lt#dse psychological variables in the
processes underlying NSSI are unclear. Given thl&irgurers experience higher levels of
negative emotion and psychological distress, arat the psychological factors under

consideration in this study influence emotional engnce, we would expect that their
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contribution to NSSI is linked to the experience psfychological distress. We therefore

developed and tested a model that hypothesiseckltonship between adverse life events
and NSSI is mediated by psychological distress,thatthese relationships are moderated by
cognitive reappraisal, expressive suppressionyamihative thinking (see Figure 3).

Specifically, we proposed individuals experiencimgre adverse life events would
experience greater psychological distress when tieaye a lower tendency to engage in
cognitive reappraisal and/or a greater tenden@ngage in expressive suppression. Whether
individuals engage in NSSI to modulate their dsdres influenced by how they regulate the
emotions engendered by a state a psychologicakséstUse of cognitive reappraisal was
expected to reduce distress and therefore redu& h&k and severity, whereas expressive
suppression would have the opposite effect. Inrbgsrd, use of expressive suppression as a
strategy to regulate distress would lead to anwmalifon of distress, thereby providing a
trigger for NSSI.

Similar processes would be expected to occur withimation. Consistent with the
concept of stress-reactive rumination (Robinson [&yA 2003; Skitch & Abela, 2008), we
expected rumination to moderate the relationshipwéen negative life events and
psychological distress, such that a higher disjpost tendency for ruminative thinking
would contribute to psychological distress in thentext of more negative life events.
Additionally, as theorised by Selby and Joiner @0fumination was expected to amplify
distress and therefore increase the likelihoodhghging in NSSI.

Previous research on rumination and NSSI highlighes utility of considering the
differential impact of facets of ruminative thinginThe only known study of this is Hoff and
Muehlenkamp’s (2009) investigation among young tsdlls the authors observed, findings
from that study were inconsistent with other resleahat identified an adaptive reflective

component and a maladaptive brooding componentlé/Athe current study explored the
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contribution of different facets of ruminative tking in NSSI, we refrained from making
conjectures about the direction of their contribati The current study is therefore
exploratory in this regard.
Method

Participants

Participants were 12-18 year old high school sttedeecruited as part of a broader
study on how adolescents cope with emotional probleA total of 2,637 participants were
recruited from 41 secondary schools in five Ausdralstates/territories. Of these, 130
participants did not complete measures used fergtudy and were excluded from analysis.
The final sample (N=2,507) comprised 68% femaléestis (mean age 13.9 years). Of these,
254 participants (10.1%) reported ‘ever’ engagingNSSI (72% female, mean age 14.2
years). Common forms of self-injury were cutting.@%) and hitting oneself (19.7%). Mean
duration of NSSI was two years. Most participarm3%) reported engaging in NSSI 1-5
times, and 13.4% reported needing to see a dostarcansequence of their self-injury.
Measures

The Adolescent Life Events Survey(ALES; Hawton, Rodham, & Evans, 2006) is a
20-item survey assessing negative life events adetés may have experienced (e.g. “Have
you had problems keeping up with school work?”, Velgou or any member of your family
had a serious illness or accident?”). Respondenlisated if they had experienced the life
event listed and, if so, whether it occurred witthie past 12 months or more than a year ago.
Incidents over 12 months ago were included in ttal tscore to account for any residual
effects these may have had on participants’ cumegthological state. Scores on all items
were summed such that higher scores indicated iexgparg more negative life events,
particularly in the past 12 months. In the presstidy, the survey showed moderate

reliability (a=.75; NSSI subgroup=.72).
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The Emotion Regulation Questionnaire(ERQ; Gross & John, 2003) is a 10-item
measure designed to tap into antecedent- and resgooused emotion regulation and
includes positive (e.g. “When | want to feel momsipive emotion, | change the way I'm
thinking about the situation”) and negative iteregg( “When | want to feel less negative
emotion, | change the way I'm thinking about theiaion”). Respondents scored on a 7-
point Likert scale (1 = “strongly disagree”; 7 =rtangly agree”). Internal consistency for the
two scales was good to moderaie.79 for Cognitive Reappraisal ang.73 for Expressive
Suppression) with good test-retest reliability .69) (Gross & John, 2003). In the current
sample, the Cognitive Reappraisal subscale showgtdrbliability (@=.81; NSSI subgroup
a=.80) while reliability for the Expressive Suppriesssubscale was sound=71; NSSI
subgroup=.67).

The General Health Questionnaire(GHQ-12; Goldberg & Williams, 1998) is a 12-
item measure used to assess psychological dist@assstions are positively (e.g. “Been
feeling reasonably happy all things consideredy argatively phrased (e.g. “Been feeling
unhappy and depressed”), with an equal distribudicnoss both valence, scored on a 4-point
Likert scale (1 = “better than usual”’; 4 = “much na® than usual”). Scores were summed
with higher scores indicating higher levels of geylogical distress experienced “over the
past few weeks”. The GHQ-12 has been extensiveljuated and showed solid validity and
reliability (see Hardy, Sharpiro, Haynes, & RicR®99; Tait, French, & Hulse, 2003). Several
studies have found that the scale has a consistemtture measuring “depression and
anxiety”, “anhedonia and social dysfunction”, arlds% of confidence” among adults and
adolescents (French & Tait, 2004; Makikangas, Fdf@tnunen, Tolvanen, Kinnunen, &
Pulkkinen, 2006). Further, the GHQ-12 was highlyrrelated with the Centre for
Epidemiological Studies Depression Inventory.60), the Depression, Anxiety and Stress

Scales 1=.60), and the Negative Affectivity Scale=.68) among Australian adolescents
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(Tait et al., 2003). The GHQ-12 is also a validegtiing tool for depression and anxiety
disorders among high school students in Austr&8lekéheev, Robinson, Cosgrave, Baker, &
Yung, 2011). Given the factor structure and psyactioim properties of the GHQ-12, and its
high correlation with depression, anxiety and negatffectivity, a separate index of
depressive symptoms was not used in this studyhadgfor the present study were high
(0=.89; NSSI subgroup=.92).

The Ruminative Thought Style Questionnaire(RTSQ; Brinker & Dozois, 2009) is a
20-item measure of a global ruminative thinkinglestyitems were designed to tap into
repetitive, recurrent, uncontrollable and intrusilienking that characterises rumination (e.g.
“I find that my mind often goes over things agaimdagain”, and “I find that some thoughts
come into my mind over and over again throughoatdhy”). Respondents rated how well
each of the items described them on a 7-point gdate “not at all”; 7 = “very well”), and
scores were summed such that higher scores indieagreater tendency to ruminate. The
initial scale showed excellent internal consisterfay.87 to .92), test-retest reliability
(r=.80), and convergent and divergent validity (Benl& Dozois, 2009). The RTSQ was
preferred to other measures of rumination suclh@fkesponse Styles Questionnaire because
its questions are not predicated on being in ansaod and therefore indexes a more general
thinking style (for discussion see Brinker & Doz®909).

To investigate the contribution of different compats of ruminative thinking, the four
subscales of the RTSQ identified by Tanner et 2018) were used. The first subscale
(Problem-focused Thoughts+=.89, NSSI subgroup=.87) describes repetitive, recurrent and
uncontrollable thoughts about current problems ewthsatisfactory resolution, and is
reflective of a lack of problem-solving ability. lthis regard it is similar to the reflection
aspect of rumination identified in previous resbar€he second subscale (Counterfactual

Thinking; 0=.87, NSSI subgroup=.80) reflected wishful thinking or a “what if" thking
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style concerned with imagined alternatives to tgadind is thus analogous to brooding.
Repetitive Thoughts, the third subscale=.89, NSSI subgroupm=.89), captures the
repetitive, uncontrollable and intrusive natureromination without reference to thought
content; while the fourth subscale (Anticipatoryotights;a=.71, NSSI subgroup=.75)
refers to thoughts about a future event. Whilediacbrrelations were moderate and ranged
from .47 - .60, Tanner et al. indicated that theses no multicollinearity and there was
discriminant validity.

The Self-Harm Behaviour Questionnaire (SHBQ); Gutierrez, Osman, Barrios, &
Kopper, 2001) is a four-part questionnaire thaessss NSSI, and suicidal attempts, threats
and ideation. Part A focuses specifically on NS& aespondents were asked if they have
ever engaged in self-injurious behaviours, anajfte indicate the nature of the behaviour,
its frequency and duration. Respondents reportesl &aving told anyone about their
behaviour, whether they required medical care vahg their behaviour, and the medical
severity of the injury. The SHBQ was selected asdluded a scoring system allowing for
frequency, recency, duration and severity to besiclemed in the derivation of a composite
NSSI score reflecting the overall severity of trehéviour (see Gutierrez et al., 2001). The
SHBQ has excellent internal consistenay.95) and convergent validity with a range of
validated measures of self-harm (Gutierrez et241Q1) and has promising validity for use
with adolescents (Muehlenkamp, Cowles, & Gutier2@09). Internal consistency in the
current sample was excellent=(94).

Procedure

With ethical approval from Monash University ance tiuniversity of Queensland
Human Research Ethics Committees, schools in fiustralian state/territory jurisdictions
were contacted to participate in the study. Of 1i& schools contacted 41 agreed to

participate. Explanatory statements and consenmdomwere distributed to 14,841
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parents/guardians of students in Years 7-10 inigyaating schools; 3,117 students gained
parental/guardian consent. Students with conserg wéormed they could withdraw at any
time. To protect confidentiality and yet enablentigcation in the event responses raised
concerns about immediate risk, a unique code was/edke for each participant. The
guestionnaire was completed on school grounds)dadpproximately one hour to complete,
and researchers were present to clarify questionsughout that time. On completion,
participants received an information pack with fathmaterials about depression and other
mental health issues, as well as mental healtluress in the community.
Data Screening and Analysis

For the full sample, all variables had < 5% missiradues except for the ALES
(10%)'°. Missing data was completely at random (Little’€AR test,x%(384) = 411.95ns)
and were imputed using Expectation Maximisationb@chnick & Fidell, 2007). Data was
screened for univariate and multivariate outliarsg for distribution normality. One hundred
and twenty five cases (5%) were identified as uma@ outliers. Tabachnick and Fidell
(2007) indicated that this was to be expected &y Varge sample sizes, and examination of
the 5% trimmed mean showed that the effects obwtliers were low except on the SHBQ.
For these reasons, and given that high SHBQ saeees the focus of the study, univariate
outliers were retained for analysis. Thirty-two eag1%) were identified as multivariate
outliers (Mahalanobis distange < .001) and retained; Studentised Residual andk'€o0
Distance values indicated they were within accdptlimits and the outliers did not unduly
affect the results. The Kolmogorov-Smirnov and Steag/ilk tests of normality for each
measure were statistically significant and indictat assumptions of normality were not
met. Examination of the Normal Q-Q Plots showed tha most severe departures from

normality of distribution were for the SHBQ, GHQ-Hhd ALES. The omnibus test of

10 AUTHOR’S NOTE: N = 2,507 as data of participants who did not attempt at least one of the measures
were excluded (n = 130).
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multivariate normality developed by DeCarlo (19993sed on Small’'s test, was significant
suggesting the assumption of multivariate normalias not met. However, transformations
of the data did not substantially improve the distiion. Curran, West, and Finch (1996)
suggest that the impact of multivariate non-nortyad attenuated by a reasonable model and
large sample size. Tabachnick and Fidell (2007pntegmvat maximum likelihood methods of
estimation work well with sample sizes of 2,500gogater when normality assumptions are
violated. However, the results should be intergteteh caution. Given that the sample size
was 2,507, the analyses proceeded using “bootstigipwith 2,000 samples to account for
the univariate and multivariate non-normality.

Of 254 participants who reported ever engaging BSN twelve cases (5%) were
identified as univariate outliers although examomatof the 5% trimmed mean also showed
that their effects were weak. Only one case wastiiiled as a multivariate outlier and
retained. Assumptions of distribution normality wealso not met. Analyses for this
subsample also utilised bootstrapping methods 2yiB0 samples.

Interaction terms were created using mean-cerdteces for each variable (Kline &

Dunn, 2000). The analysis was undertaken using manxi likelihood estimation. Apart from
the Chi-square goodness-of-fit test and examining Bollen-Stine bootstrap p-value,
additional indices of model fit were assessed. Bhrtler-Bonnett Normed Fit Index (NFI)
and the Comparative Fit Index (CFl) with a cutstbre of > .95, and the Standardised Root-
Mean-Square (SRMR) and Root-Mean-Square Error Appration (RMSEA) with cut-offs
set at < .08 and < .06 respectively, were used &HBentler, 1999). Significance tests of
indirect effects were undertaken using bootstrappsag with 2,000 samples and bias-
corrected confidence levels set at .95.

While both co-educational and single-sex schoolsewantacted, with the aim of

obtaining an even gender distribution, more all-gohools (11) participated than all-boy
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schools (3). The majority of participants in thenpde were therefore female. Given gender
differences have been reported particularly in r@ga methods of self-injury (see Andover,
Primack, Gibb, & Pepper, 2010; Baetens, Claes,amillIMuehlenkamp, & Bijttebier, 2011),
for all analyses, gender was included as a couénahble.

Results

As reported in Table 3, all variables were siguifity associated with NSSI, with only
cognitive reappraisal showing a negative associattur hypothesised model proposed the
relationship between life events and NSSI wouldriexliated by psychological distress. It
also proposed that cognitive reappraisal, expressmppression and rumination would
moderate the relationships between life events psythological distress, and between
psychological distress and NSSI severity.

Using a unitary construct of rumination, the modbtl not meet any of the
recommended cut-offs for goodness-of-fit indiceme(Fable 4, Model 0). In this study, we
were also interested in exploring the differentiglles of facets of ruminative thinking in
NSSI. Therefore, we included each of the subscafethe RTSQ (Tanner et al., 2013)
hypothesising that each would moderate the relstips between life events, psychological
distress and NSSI in the same way as the unitamgtaect in our hypothesised model. This
model met recommended cut-offs for all fit indieexept the RMSEA and the Bollen-Stine
bootstrap p-value (Table 4, Model 1). It explaid®&dso of the variance in NSSI.

Examination of the modification indices suggesteat model fit could be improved by
specifying the direct contribution of stressfukliévents to NSSI and that the psychological
variables under consideration (cognitive reapplaegressive suppression and ruminative
thinking) moderated the relationship between stuééie events and NSSI. The final model

(Figure 2, top panel) was the best across all gesshof-fit indices except the Bollen-Stine
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bootstrap p-value which remained statistically sigant (see Table 4, Model 2), explaining
6% more of the variance in NSQU€ (7) = 171.45p < .001).

As reported in Table 5, all variables except Pnoisfecused Thoughts and Repetitive
Thoughts had direct relationships with NSSI. Eaghdthesised path in the original model
was statistically significant except the interactibetween psychological distress and
rumination, yet the strength of these relationskwps weak (see Figure 4, bottom panel). Of
the empirically specified paths, Stressful Life Btgewas significantly related to NSSI (see
Table 5). The relationship was moderated by CogmifReappraisalb(= -.01,p < .01),
Expressive Suppressiob € .01,p < .05), Counterfactual Thinking & .01,p < .001), and
Anticipatory Thoughtsl{ = -.01,p < .01). While statistically significant, all intsstions and
indirect effects via psychological distress wereakno negligible (Stressful Life Events,
Nindirect = .02,p < .01; Cognitive Reappraisajindgirect = --02,p < .01; Expressive Suppression,
Nindirect = .02,p < .01; Problem-focused Thoughtggirect = .01,p < .01; Repetitive Thoughts
Nindirect = -02,p < .01).

Simple slopes analyses indicated that in all cHseselationship between stressful life
events, psychological distress and NSSI was stronmgeghe presence of less cognitive
reappraisal and more expressive suppression (sgeeFb and Figure 6). The relationship
between stressful life events and NSSI was stromgéne context of more Counterfactual
Thinking and less Anticipatory Thoughts (see Figtreop and middle panels).

Given the majority of the total sample had nevegagied in NSSI, we were interested
in differentiating between NSSI risk and severitye.( frequency, duration, recency and
seriousness). We therefore compared the empiricahved model against a subsample of
participants who reported ever engaging in NSSé& odel met criteria on most goodness-
of-fit indices ¢*(51) = 84.48, p = .002; CFI = .98; NFI = .96; RMSEAO05; SRMR = .05;

Bollen-Stine bootstrap = .30) explaining 9% of teriance in SHBQ scores. Cognitive
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reappraisal and the interaction between psychabgicstress and Anticipatory Thoughts
were the only significant predictors of NSSI (Cdy® Reappraisalp = -.06, p < .05;
Psychological Distress x Anticipatory Thoughts: .03,p < .01). A simple slopes analysis
showed that a lower tendency to engage in antmipatumination decreased the risk
conferred by high levels of psychological distrés=e Figure 7, bottom panel).
Discussion

The current study investigated the role of emotagulation and ruminative thinking in
the processes underlying NSSI. It also exploreddifierential contribution of facets of
rumination (i.e. Problem-focused Thoughts, Couatgtfal Thinking, Repetitive Thoughts,
and Anticipatory Thoughts). Cognitive reappraisaipressive suppression, and ruminative
thinking were expected to moderate the relationdbgtween adverse life events and
psychological distress, which in turn was expedtegdredict NSSI. The three psychological
factors were also expected to moderate the rektiprbetween psychological distress and
NSSI. The hypothesised model showed poorer fit @ewto an empirically derived model
which specified a direct relationship between sfidslife events and NSSI, and that this
relationship was moderated by emotion regulatiod amimination. However, in the final
model, the majority of hypothesised paths wereissteally significant in the full sample
comprising adolescents with and without a histor\N8SI. Interaction and indirect effects
were weak, suggesting that direct effects of theabées of interest are more relevant.
Stressful life events, emotion regulation and ruation had stronger relationships with
psychological distress than NSSI. Results indi¢htd incorporating facets of ruminative
thinking allowed for a more nuanced understandihghe role of rumination. Different
relationships were found such that problem-focusedination and repetitive thoughts were
related to psychological distress but not NSSI.i@edactual and anticipatory rumination, on

the other hand, were related to NSSI but not pdggical distress.
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Among a subsample of adolescents with a histoid®%l, only cognitive reappraisal
and the interaction between psychological distragsl anticipatory rumination were
significant predictors of NSSI. Of note, psychotmjidistress was not related to severity of
NSSI in this group. The different pattern of redaships found in the full and subsample
analyses suggests that processes involved in iti@ion of NSSI among adolescents who
have never engaged in the behaviour, may be difféoethose processes modulating severity
of NSSI (i.e. frequency, recency, duration andaesmess) among those with a history of
self-injury.

Emotion Regulation, Rumination and Psychological Bitress in NSSI

Our findings do suggest that how adolescents interpnd respond to acute life
stressors may have an impact on their level of p@ggical distress. Engaging in cognitive
reappraisal decreases the amount of distress exrped, whereas suppressing emotional
expression and engaging in some forms of ruminat@uld tend to amplify distress.
Interestingly, results suggest that thinking repagly about one’s problems (i.e. Problem-
focused Thoughts and Repetitive Thoughts) contbud psychological distress whereas
imagining future alternatives (i.e. Anticipatorydights) does not. Frequently ruminating on
problems without being able to find solutions angbexiencing thought intrusions about
current concerns may contribute more to feeling nehhelmed by problems and
compounding current difficulties thereby increasidigtress. Among adolescents with a
history of NSSI, engaging in counterfactual rumioat(which involves comparing one’s
present predicament with how it could have beenml) dgrotective effect on psychological
distress. Counterfactual rumination may shift atten from present difficulties, thereby
reducing the likelihood of experiencing distressall cases, however, the indirect effects of

psychological distress in NSSI were small.
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The measure of psychological distress used indhemt study indexes deterioration in
psychological health and well-being. Consistenhwite theoretical and empirical literature,
findings indicate that it is implicated in adolest® risk of engaging in NSSI. Serious
adverse events such as physical abuse, illnesseath camong friends and family, and
parental separation and divorce, also increaseafisktngaging in self-injurious behaviour
even though psychological distress may be low seab Within these contexts, the decision
to engage in NSSI may be influenced by factorsrotinen distress, such as social learning
from friends who have engaged in self-injury and thfluence of media (Gordon et al.,
2010; Nock, 2009; Nock & Prinstein, 2005; O’Conrleasmussen, & Hawton, 2009). This is
particularly pertinent in relation to NSSI severishich had no apparent relationship to
psychological distress. It is possible for adolessdo continue to engage in NSSI in the
absence of distress or acute life stressors asbéh@viour may be reinforced through
repetition (see Gordon et al., 2010). Nock, Prinst@nd Sterba (2009) found that 12-19 year
olds with a history of self-injurious behaviour exgnced thoughts of NSSI on an average of
five times per week. Therefore, adolescents mayrecoveridentified with the behaviour
such that they engage in NSSI rather than in atemm and more constructive behaviours
(Nock, 2009).

Results hint at a slight protective effect of caiyei reappraisal in NSSI, and that
expressive suppression and counterfactual thinkmay increase risk (but not severity).
Anticipatory rumination also had a slight proteetigffect in regard to NSSI risk, but it is
likely to increase NSSI severity in the contexhajfh levels of psychological distress among
adolescents with a history of the behaviour. Howeftgther research is needed to examine

the direct effects of these variables on NSSI gihenweak relationships in the current study.



103

Implications

While there was little support found in the curretidy for the moderating effects of
emotion regulation and rumination on adverse lifengs, psychological distress, and NSSI,
findings on the main effects of these variableg hirtheir role in directly elevating risk for
NSSI. Among the entire sample, both emotion regquiagtrategies play a significant role as
identified by Hasking et al. (2010). However, amamgjviduals who have engaged in NSSI,
only cognitive reappraisal was related to sevesftyhe behaviour (see Martin et al., 2010).
Further investigation to clarify the impact of themmotion regulation strategies on NSSI is
warranted given skilling individuals in emotion tégtion is one of the key components of
Dialectical Behaviour Therapy (Lynch & Cozza, 2008jler, Muehlenkamp, & Jacobson,
2009). This therapy remains the gold standard treatrfwerBorderline Personality Disorder
(Miller et al., 2009), specifically focussing on NBrather than treating it as a peripheral
consequence of psychopathology. DBT has been showe efficacious in reducing NSSI
among adults and adolescents (Lynch & Cozza, 2009).

While intrusive thoughts of NSSI have been repolig@ddolescents who engage in the
behaviour (Nock et al., 2009), we found that a tidpe and recurrent thinking style (i.e.
Repetitive Thoughts) does not increase risk orrégvef NSSI. Rather, results suggest that
engaging in counterfactual rumination, involvinggaely dwelling on imagined alternatives
to reality, but feeling you cannot change may pasole in the processes underlying self-
injury, through an increased sense of helplessaeddopelessness. In contrast, anticipatory
rumination may be more adaptive and protective.n€art al. (2013) reported Anticipatory
Thoughts to be the only facet of ruminative thirgkipositively correlated with productive

coping and engaging other social supports. Engagiranticipatory rumination may assist

11 AUTHOR’S NOTE: Of course, as discussed in Chapter 2, most interventions address the broader
phenomenon of self-harm rather than NSSI. Nonetheless, these interventions suggest incorporating a
focus on emotion regulation is warranted. DBT is specifically mentioned here given the relatively greater
number of evaluations on its efficacy which have largely been positive albeit among adult populations.
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individuals in identifying sources of support andding alternative ways to cope with

problems instead of resorting to NSSI. Of note, lagnadolescents with a history of NSSI,
engaging in anticipatory rumination in the contektigh psychological distress appears to
be counterproductive.

In regard to interventions, our results supportgaesgions that assisting adolescents to
cope with adverse life events and promoting psyadiohl health and wellbeing can reduce
the risk of NSSI. Skilling adolescents to apprdiseir current predicament, and reduce its
emotional salience (i.e. cognitive reappraisal) caduce psychological distress, and
therefore possibly reduce both NSSI risk and sgweth comparison with rumination,
distraction has been conceptualised as a more iggappbde of responding to distress in
Nolen-Hoeksema’s (1991) Response Style Theory, mayg be beneficial in breaking the
cycle of repetitively dwelling on negative mood aitsl causes and consequences, thereby
improving psychological health and well-being. Minldess may also have some utility as
both distraction and mindfulness have been repdade effective (compared with problem-
solving) for reducing rumination among adolescdhii#t & Pollak, 2012). Results suggest
that use of these strategies by adolescents vhtktary of NSSI when they are experiencing
high distress may reduce rumination and alleviaBSNseverity. However, all suggestions
regarding the roles of emotion regulation and ranam in predicting NSSI, and the
resulting treatment implications are necessarihjtaéve and speculative, given the weak
relationships observed in the current sample.

Limitations

Our final model explained only 24% of the variamt@&SSI, and relationships between
the psychological factors under investigation wexeak. This may be due in part to the
moderate to high correlations found among facets rahination, life events and

psychological distress. While owar priori model was developed based on the theoretical
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effects of emotion regulation strategies and rutionaon emotional states and extended to
include the experience of psychological distress, fmal model was empirically derived.
Clearly further work is necessary here, and outifigs will need to be cross-validated before
firm conclusions can be made. Additionally, givee tross-sectional nature of the research,
conclusions regarding the influence of these pdychcal variables over time can only be
speculative and further research to establish dausa required. Although 10% of
participants reported ever engaging in NSSI and rniedel was examined with this
subsample, results showed that these psychologacelbles explained less than 10% of the
variance in NSSI severity. Despite this, we wouldjug that research with clinical
populations, using our model, may identify waysingprove treatment for adolescents for
whom NSSI is entrenched. Finally, the majority of articipants were female. While the
study controlled for participants’ gender by inghglit in the analyses, the generalisability of
the findings to males is limited and requires fartresearch.
Conclusion

Despite these limitations, the current study is ohenly a few to examine the role of
both emotion regulation and rumination in NSSislalso one of few studies to explore the
differential contribution of different facets ofminative thinking in NSSI. Findings highlight
that there are separate and largely discrete pkygical factors contributing to NSSI which
are additive in their effects. Results show th#tdent processes may be involved in risk of
initial engagement in NSSI versus escalation, amat fpsychological distress is not a
necessary condition for increased NSSI severityalBi, our work suggests contextual, social
and behavioural factors may have a stronger infleesn NSSI than cognitive factors, in
adolescents. These observations suggest that batemion and treatment efforts for NSSI

among adolescents may be better focused on coatdatiiors rather than cognitive factors.
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Means, standard deviations and intercorrelationsl @ample) between variables of interest
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Mean (SD)
NSSI no NSSI
1. NSSI 10.86 (2.79)

2. Cognitive Reappraisal 23.86 (6.6928.93 (6.07) p <.001

3. Expressive Suppression 16.40 (5.248.67 (4.82) p <.001
4. Psychological Distress 29.70 (7.73)2.04 (5.47) p <.001
5. Stressful Life Events 34.00 (5.7027.46 (4.65) p <.001
6. Problem Focused Thoughts  22.86 (7.08Y.15 (7.04) p <.001
7. Counterfactual Thinking 21.98 (5.14)18.47 (6.27) p <.001

8. Repetitive Thoughts 22.09 (4.9618.78 (5.65) p <.001

O

. Anticipatory Thoughts 10.23 (2.79) 9.64 (2.98) p< .01

1. 2. 3 4. 5 6. 7
-.25%

A7 -.05*

37 =32 31**

.38** -24% A7 A6%*

23%* -18** .32 50**  .43**

A7 .01 207 33 34 .61*

A7 -.01 A5 41 36 .62**  63**
.06** 09 10 .23** .20 .50** .55  52**

*p<.05;**p<.01 (two-tailed)
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Table 4

Goodness-of-fit indices for each model tested fvittsample

v df p. NFI CFI SRMR RMSEA Bollen-Stinep-

value
Model O 706.98 16 <.01 .90 .90 .04 13 <.01
Model 1 756.93 57 <.01 .97 .97 .04 .07 < .01
Model 2 58548 50 <.01 .98 .98 .04 .06 < .01

Model 0 = hypothesised model with unitary constfatumination.
Model 1 = hypothesised model with facets of rumugathinking.
Model 2 = hypothesised model with facets of rumireathinking, and direct contribution to

NSSI of stressful life events and interaction véathotion regulation and rumination.



117

Table 5

Standardised regression coefficients of directoffen final model

Psychological Distress NSSI

Psychological Distress 14%%*
Stressful Life Events 207 21H
Cognitive Reappraisal - 22%** o I R
Expressive Suppression L7 Q7x**
Problem-focused Thoughts L Oxx* n.s
Counterfactual Thinking n.s Q7**
Repetitive Thoughts 18*** n.s
Anticipatory Thoughts n.s -.05*

* p < '05’ ** p < '01’ *kk p < .001
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Figure 3. A theoretical model for the role of cognitive rpamisal, expressive suppression

and ruminative thinking in the processes underl\s§5I
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Stressful Life Events. Unstandardised parametersizown. Correlations not reported.
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Figure 4.Final model (top) and significant hypothesisedhpan final model (bottom)
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CHAPTER SIX

EMOTION REGULATION PROCESSES IN FIRST EPISODE NSSI

Findings from the first study suggest the emotion regulation processes of interest
may play different roles depending on what is being assessed. Cognitive reappraisal,
expressive suppression and two facets of ruminative thinking (counterfactual and
anticipatory rumination) were significantly related to NSSI in the full sample analysis
and therefore were relevant when assessing the presence of NSSI. On the other hand,
only cognitive reappraisal and anticipatory rumination were significantly related to
NSSI in the analysis among participants with NSSI history. This suggests these processes
are likely to be more relevant to severity of the behaviour. In this regard, findings from
Study 1 were consistent with preliminary findings reported by Andrews and colleagues
(2013, in press) highlighting different processes may be involved in NSSI onset and
maintenance.

Regression coefficients of the emotion regulation processes under investigation
were lower than the coefficients for adverse life events and psychological distress. This
led to the tentative conclusion that social, contextual and behavioural factors (such as
the presence of acute stressors, distress and NSSI-specific vulnerabilities discussed in
Chapter 2) may be more relevant when designing prevention and treatment for
adolescent NSSI. However, the cross-sectional nature of the study precludes firm
conclusions in this regard and further research is warranted.

The second study extended the enquiry on the roles of cognitive reappraisal,
expressive suppression and rumination in adolescent NSSI and focuses specifically on

the onset of the behaviour. Using a prospective design in examining the relationship of
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emotion regulation and the occurrence of first episode NSSI, the study addressed one of
the limitations noted in previous research. As stated in Chapter 1, the current study
reported in this chapter also examined whether developmental changes as reflected in
age-related differences in emotion regulation use might also have an impact. In doing
so, it adds to the existing literature on adolescent NSSI.

Although findings from Study 1 hint that direct and main effects of emotion
regulation processes are stronger than interaction effects in explaining NSSI, the second
study examined the extent to which proposed distress x process interactions were
implicated in behaviour onset. The manuscript of the following article is reproduced

below.

Article:
Voon, D. Hasking, P., & Martin, M. (in press). Emotion regulation in first episode
adolescent non-suicidal self-injury: What difference does a year make? Journal of

Adolescence. Five-year impact factor = 2.82.
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Abstract

We examined the roles of cognitive reappraisal, resgive suppression, and
rumination in first episode non-suicidal self-injUNSSI) among adolescents, and the impact
of age-related differences in emotion regulatioa. usdverse life events and psychological
distress played a significant role in NSSI onsetinB male and less use of cognitive
reappraisal contributed to NSSI risk but only igael to 12-month incidence; this effect was
not observed when predicting 24-month incidenceitide expressive suppression nor
rumination was related to NSSI onset in our samplge-related differences in emotion
regulation were found, but did not modify the abaedationships. Findings hint at the
possible impact of developmental changes in adelgst cognitive-emotional processing
and their subsequent risk of NSSI. Results suppottter investigation into prevention and
early intervention initiatives aimed at assistirdpl@scents cope with acute life stressors to

prevent/delay first episode NSSI.

Keywords: Non-suicidal self-injury, rumination, emotion regtibn, longitudinal,

adolescents
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Non-suicidal self-injury (NSSI) is the deliberatandage to the body in the absence of
fatal intent (Nock, 2009). It is distinguished frosuicide where self-inflicted harm is
intended to be fatal (Klonsky, May, & Glenn, 2018pck, 2012) and other self-harm
behaviours, such as substance use, where physicage to the body is unintended (Nock,
2009). NSSI typically first occurs between 12 addygars of age (Jacobson & Gould, 2007),
with lifetime prevalence among adolescents estichaite12.5% to 25.6% (Muehlenkamp,
Claes, & Plener, 2012; Swannell, Martin, Page, hhagk& St. John, 2014). It is associated
with poorer physical health and well-being (MartBwannell, Harrison, Hazell, & Taylor,
2010), and a range of internalising and extermadislisorders (Bjarehed, Wangby-Lundh, &
Lundh, 2012; Nock, Joiner, Gordon, Lloyd-Richards&nPrinstein, 2006). Additionally,
adolescents with longer NSSI histories are potiytat a higher risk of suicide (Howe-
Martin, Murrell, & Guarniccia, 2012), over and aloypsychopathology and a range of
psychosocial factors (see Hamza, Stewart, & Willdnyg 2012; Whitlock et al., 2013).
Research on NSSI as a discrete construct is thrergfportant. Predictors of behaviour onset
are not well understood, and are therefore padrbulworthy of investigation if prevention
efforts are to succeed.

Emotion Regulation and NSSI

There is general consensus that NSSI is motivayedelking relief from emotional
distress (Klonsky, 2009; Nock & Prinstein, 2004;cMpPrinstein, & Sterba, 2009), and is
indicative of a maladaptive response to acute stres(Andrews, Martin, Hasking, & Page,
in press Borrill, Fox, Flynn, & Roger, 2009; Williams & H&ing, 2010). As such, how
adolescents regulate their emotions when faced stiissful situations and life events is
pertinent in the aetiology of the behaviour.

Emotion regulation refers to the processes involuednitiating, maintaining and

modifying emotional experience (Gross 1998a, 19981 includes cognitive reappraisal,
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expressive suppression, and rumination (see AlNaten-Hoeksema, & Schweizer, 2010;
Webb, Miles, & Sheeran, 2012). Cognitive reapptamsiers to changing one’s interpretation
of emotionally salient stimuli (e.g. interpreting ramark as benign/neutral instead of
insulting/personal), whereas expressive suppressfars to the suppression of emotional
behaviour (e.g. masking expressions of joy in thegany of a friend who is feeling sad).
Rumination is defined as “a tendency to repetitivedink about the causes, situational
factors, and consequences of one’s negative enabtierperience — in other words
continuously thinking about and focusing attentmmmemotionally relevant stimuli (Selby &

Joiner, 2009; at p. 220).

Previous research suggests each of these emogjolatien processes are implicated in
NSSI. Difficulties with cognitive reappraisal disguished self-injurers from non-self-
injurers (Martin et al., 2010). Increasing expressuppression is related to increasing NSSI
severity among 18-30 year olds (Hasking, Momenia@well, & Chia, 2008). Both of these
processes predict continuation of NSSI among adefgs (Andrews, Martin, Hasking, &
Page, 2013). Finally, increased tendency to engag@mination is related to increased
frequency of NSSI episodes (Hilt, Cha, & Nolen-Hseka, 2008; Bjarehed & Lundh, 2008).
Specific mechanisms for the contribution of thes®®on regulation processes in NSSI are
unclear. However, a recent cross-sectional studyadwiescent NSSI (Voon, Hasking, &
Martin, 2014) suggests these emotion regulatiocgs®es may moderate the impact of acute
life stressors and psychological distress; althouotgarly, further research is warranted.

While previous findings show these emotion regalagprocesses are salient in NSSI,
to our knowledge few studies have specifically exaa their contribution in first episode
NSSI and the extent they may modulate the impadskffactors such as adverse life events
and distress. Preliminary findings are mixed regaydhe role of cognitive reappraisal and

expressive suppression in NSSI onset (Andrews. ghgbress Tatnell, Kelada, Hasking, &
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Martin, 2014). Whether a tendency to engage in mate thinking predicts NSSI onset is
also unclear.
Age-related Differences in Adolescent Emotion Regation

Adolescence is characterised by changes in bragonme which are implicated in
cognitive functioning in general and emotion regjolain particular. Giedd (2008) observed
that neural systems responsible for the abilitgdntrol behavioural and emotional impulses,
as well as the regulation of emotion (i.e. “exegaitfunction”) tend to mature at different
rates, with increases in cortical matter in thesas peaking late in the second decade (i.e.
10-20 years old). This has implications for cogreitemotional processing and explains how
adolescents may have close to adult levels of l@gd reasoning, yet have different
capacities for applying them when making decisiamder conditions of stress and emotional
arousal (Steinberg, 2005). Studies report thetghii apply logical decision-making under
conditions of low emotional arousal is evident asradolescence, but applying them under
conditions of high emotional arousal tends to davelater in adolescence (Albert &
Steinberg, 2008; Steinberg, 2005; Zelazo & Carls20@0).

Accordingly, use of emotion regulation processedeunnvestigation are also subject to
change across age-groups. Research suggests adtdesise of cognitive reappraisal tends
to decrease from early to mid-adolescence, folloledn increase in reappraisal from mid-
adolescence onwards (Gullone, Hughes, King, & Tor&f40; Gullone & Taffe, 2012).
Additionally, effectiveness of reappraisal in reghgcnegative emotion increases with age
(Silvers et al., 2012). Age-related differencevenalso been reported for expressive
suppression and rumination. Engaging in expressippression decreases from early to mid-
adolescence and stabilises thereafter (Gullond.,eR@l2; Gullone & Taffe, 2012); while
engaging in rumination continually increases witlpe aacross adolescence (Hampel &

Petermann, 2005; Jose & Brown, 2008). As far asakgeaware, no studies have examined
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whether these age-related differences in emotignlagion have an impact on adolescents’
risk of first episode NSSI. Such knowledge would liEneficial in the development of
targeted preventive interventions.

Study Aims and Hypotheses

The current study seeks to extend previous reseamnch examines (i) the role of
cognitive reappraisal, expressive suppression andnation in first episode NSSI among
adolescents, and (ii) whether there are age-reldifdrences in how these emotion
regulation processes feature in NSSI onset. Inrdetiathe first question, given NSSI is a
response to acute stressors and emotional distvessspecifically explored how the
relationships between adverse life events, psydiabdistress and NSSI are moderated by
these emotion regulation processes.

Broadly, as NSSI is related to experience of emmafiadistress, and as reappraisal
reduces experience of emotional distress includiegressive and anxious symptoms (see
Betts, Gullone & Allen, 2009; Hughes, Gullone, Daygl & Tonge, 2010; Hughes, Gullone,
& Watson, 2011; Gross & John, 2003), we expecttgraase of cognitive reappraisal to be
associated with lower risk of first episode NSSurtker, we also expected cognitive
reappraisal to moderate the impact of adverseslients and psychological distress such that
weaker relationships between these triggers and H&Sexpected among individuals with
more frequent engagement in reappraisal. Convergelgxpected greater use of expressive
suppression and rumination to be associated wghehnirisk of first episode NSSI, and that
there will be stronger relationships between advéfs events and psychological distress and
NSSI among individuals with more frequent engagdmienthese emotion regulation
processes. As no other studies have reported #gededifferences in the relationship
between emotion regulation and NSSI, we refrairmfrmaking any hypotheses on this

matter; consequently, the study is exploratonhia tegard.
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Method
Participants

Participants were Australian high school stud&rgsrolled in participating schools (
= 41: co-educational schools,= 26; all-girl schoolsn = 11; all-boy school® = 4), and
recruited as part of a broader study on how adefdgsccope with emotional problems.
Explanatory statements were distributed to pargugstians of students in their first four
years of high school, of whom 3,117 consented &g tthildren’s participation. Of these, 463
students were absent and 15 students declinedrtiwipate on the day of questionnaire
administration. Two students who participated wet& years old and were excluded from
the final sample. There were 2,637 participantsQ®8female, mean age = 13.9 years, SD
age = .99, age range = 12-18 years) at baseline.

At the second wave of data collection 12-monthsnfimaseline (Time 2), the initial
pool of eligible students with parent/guardian @nswere retainedn(= 3,117). Of these,
471 students were absent and 25 students decbngarticipate on the day of questionnaire
administration. Other reasons for non-participaten Time 2 included students having
transferred from the schoat € 107) and one school withdrew from the study (129). One
student was deceased, while the remainder hadasomeecorded for their non-participation.
There were therefore 2,328 patrticipants (70.7% fepmaean age = 14.9 years, SD age = .96,
age range = 12-19 years) at Time 2.

The final wave of data collection occurred 24-manfitom baseline (Time 3). Of the
2,880 eligible students with parent/guardian cofs&29 students were absent and 32

declined to participate on the day of questionnadministration. A further 237 had left the

12|n Australia, most adolescents begin high schoaparoximately 12-13 years of age (Grade 7) amdpbete
their secondary education at approximately 17-1@y®f age (Grade 12). We recruited from studemthe
first four years of high school to account for thaltiwave design of the study. Students who leffiost during
the period of the study were followed up, but deali to participate in the study.
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school. There were 1,984 participants (71.2% fepmakan age = 15.8 years, SD age = .96,
age range = 13-20 years) at Time 3.

In total, 3,143 students participated in the stu@f.participants at baseline, 82.1%
were retained and completed questionnaires dutifepsat one other data collection wave. Of
the 355 participants who joined the study for thset ftime at Time 2, 61.4%n(= 218)
continued their participation at Time 3. Participatrates (68.9%-84.6%) were consistent
with other school-based studies (e.g. Bilsky et 2013; Felton, Cole, & Martin, 2013;
Rayner, Schniering, Hutchinson, Rapee, & Taylod,3J0Retention rates are consistent with
longitudinal studies examining suicidality (Boergé& Spirinto, 2003).

Measures

The Self-Harm Behaviour Questionnaire — Part A (SHBQ; Gutierrez, Osman,
Barrios, & Kopper, 2001) was used to assess NS&pé&hdents indicated if they have ever
engaged in NSSI, and if so, to describe how th@yed themselves, their motivation for
engaging in the behaviour, how many times they hdwmee so, when thefirst injured
themselves, and when thégst injured themselves. NSSI was defined for respotsdas
“hurt yourself on purpose without trying to kill yoself”. As NSSI is characterised by lack of
fatal intent, respondents who indicated they endame self-injury with intent to Kkill
themselves (e.d!l| wanted to die”), or where method of self-injury was ambiguoug.(e.
overdose, suffocation), were not classified as gimgain the behavioum(= 22).

Respondents were also asked if they have told angbtheir behaviour, whether they
required medical care as a consequence of theit, 88 the medical severity of the injury.
A composite score is calculated from these resmomgereflect overall severity of the
behaviour (Gutierrez et al., 2001). The SHBQ hasekent internal consistency.95),

including in adolescent samples (Gutierrez et281Q1; Muehlenkamp, Cowles, & Gutierrez,
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2009). Alphas for the present study were higl+.88-.93), with moderate stability
coefficients (=.54-.67).

As we were interested in predictors of first epsddSSI among adolescents we
focused on incident NSSI (i.e. NSSI occurring witthe period of the study) rather than the
continuous measure of severity. Participants weentd to have engaged in NSSI for the
first time if (i) they reported engaging in NSSthar at Time 2 or Time 3, and (ii) their last
engagement in NSSI was less than 12 months ago.

The Emotion Regulation Questionnaire(Gross & John, 2003) consists of six items
measuring cognitive reappraisal (e.g. “I control emotions by changing the way | think
about the situation I'm in”) and four items measgrexpressive suppression (e.g. “I control
my emotions by not expressing them”). The psychametoperties for the subscales were
good to moderate (internal consisteney:.79 for Cognitive Reappraisal ang=.73 for
Expressive Suppression; test-retest reliability:69; Gross & John, 2003). In the present
study, the Cognitive Reappraisal subscale showgt internal consistency€.81-.88), with
low to moderate stability coefficientg=39-.50). The Expressive Suppression subscale
showed sound internal consisteney=.(71-.76), with low to moderate stability coeffiots
(r=.45-.59).

The Ruminative Thought Style Questionnaire(RTSQ); Brinker & Dozois, 2009) is a
measure of a global ruminative thinking style. Thitial scale showed excellent internal
consistency ¢=.87-.92), and had a high stability coefficiemt.80) (Brinker & Dozois,
2009). Tanner, Voon, Hasking, and Martin (2013)orggd the RTSQ comprised four
subscales. The first (Problem-focused Thougtts87-.89,r=.48-.59) describes repetitive,
recurrent and uncontrollable thoughts about cunpeolblems without satisfactory resolution,
and is reflective of a lack of problem-solving #lil The second subscale (Counterfactual

Thinking; a=.86-.87,r=.50-.62) reflected wishful thinking or a “what ithinking style
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concerned with dwelling on the past and imaginéerahtives. The third subscale (Repetitive
Thoughts;o=.88-.90,r=.48-.58), captures the repetitive, uncontrolladohel intrusive nature
of rumination without reference to thought contemkile the fourth subscale (Anticipatory
Thoughtsjo=.71-.74,r=.36-.47) refers to thoughts about a future evEnese subscales were
used in the present study to obtain a more nuancddrstanding of how rumination may be
implicated in first episode NSSI.

The Adolescent Life Events Survey(ALES; Hawton & Rodham, 2006) assesses
negative life events adolescents may have expeate(eg. “Have you had problems keeping
up with school work?”). Respondents indicated déythad experienced the listed event and,
if so, whether it occurred within the past 12 mantin more than a year ago. Higher scores
indicated experiencing more negative life evensstigularly in the past 12 months. Internal
consistency for the measure was consistent actosstitree wavesa€.75). Stability
coefficients were moderate to higl+(68-.70).

The General Health Questionnaire(GHQ; Goldberg & Williams, 1998) was used to
assess psychological distress. Higher scores imdidagher levels of psychological distress
experienced “over the past few weeks”. The GHQ besn extensively evaluated and
showed solid validity and reliability as a scregntool for depression and anxiety disorders
among high school students in Australia (Baksh&ohinson, Cosgrave, Baker, & Yung,
2011). Internal consistency for the present studys whigh ¢=.89-.90), with moderate
stability coefficients1(=.40-.48).

Procedure

Questionnaire administration was conducted on dareoinds during school hours. To
ensure privacy, each student was seated at a seplask. Researchers informed students at
commencement of the administration session thaintfieemation gathered was confidential

and that they could withdraw from the study at aimye. Researchers remained present
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throughout the administration period to clarify gens. Students took approximately one
hour to complete the questionnaires, and receimeidfarmation pack with printed materials
about depression and other mental health issuegelhsas mental health resources in the
community.

To protect confidentiality and yet enable identfion in the event responses raised
concerns about immediate suicide risk, each studastasked to provide a unique code for
themselves which was recorded by students in bughn uestionnaire booklet and consent
form. This limit to confidentiality was clearly dirted in information sheets for students and
their parents. Only the consent form containedi@pants’ names and was collected and
stored separately from the questionnaire booklet.

Data Analyses

Attrition analyses showed males and older adoldscerre more likely to be absent
from subsequent data collection. Psychologicakelst adverse life events and a history of
NSSI at baseline predicted attrition after TimdParticipants who joined at Time 3 were not
significantly different from others who had alsortgapated in previous waves. These
analyses indicate data was at least missing abmr{tMAR). In other words, the probability
of missing values on any variable is likely, at thast, to be related to participants’ gender
and age (for discussion of MAR see Acock, 2012).

Of the 3,143 patrticipants, 45.3% £ 1,424) participated in each wave of the study, an
30.5% ( = 959) participated in two waves of the study. Witeach wave, missing data for
each measure accounted for < 10% of cases (extegvents at baseline which accounted
for 11.8% of cases). For approximately 1% of caa#tey determining coefficient alphas for
each scale were sufficiently high & .70), at least 60% of items had been answernedl, a
factor loadings on scales were sufficiently similaissing items were substituted with the

average of answered items (Acock, 2012).
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For missing data, including wave nonresponse aattsavhere < 60% of items were
answered, we used the Markov Chain Monte Carlo (MIgNhultiple imputation technique
(Acock, 2012). This technique imputes missing valbased on an imputation model, and
subsequent values based on the predictive distibaf the observed values. To strengthen
the assumption of MAR, the imputation model incldiddl measures of interest as well as
participants’ gender and age at each wave of datacton as auxiliary variables (Acock,
2012). As planned analyses required examinatiomtefaction effects, product terms from
raw scores (Enders, Baraldi, & Cham, 2014) were alstered into the imputation model
(Graham, 2009). We used the MCMC to impute 40 @#&sagGraham, Olochowski, &
Gilreath, 2007) and results from analysis of theubed datasets were pooled following
Rubin’s (1987) approach. Where results betweendttasets are similar we report results
from imputed data.

We conducted preliminary analyses to examine clarngethe use of cognitive
reappraisal, expressive suppression and ruminatia@ur sample of adolescents over time.
To ensure a similar number of participants withactle cell for the ANOVAs, participants
were aggregated into three groups based on theg atgTime 1 (12-13 yeans= 1,235; 14
years,n = 975;> 15 yearsn = 932). Next, we conducted two logistic regressiaith NSSI
incidence at Time 2 and Time 3, respectively, &sron variables. For both these analyses,
participants who have never engaged in NSSI weed as the control group. All variables
except gender were centred and product terms dfeckmariables computed post-imputation
to examine interaction effects (Enders et al., 2014

In each of the logistic regressions, Step 1 indugarticipants’ gender and age at
baseline, as well as reported number of adverselients and level of psychological distress
in the previous 12-months. Scores for cognitivgppeaisal, expressive suppression and each

subscale of ruminative thinking, in the previousm@nths, were entered in Step 2. Two-way
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interactions between adverse life events and psggloal distress, and each of the emotion
regulation processes of interest were enteredegt tTo test the impact of age on the above
relationships, we next entered two-way interactidetween these emotion regulation
processes and age (Step 4), followed by three-wégractions (life events x emotion
regulation x age, and distress x emaotion regulatiage; Step 5)

Results
Descriptive Statistics

Lifetime prevalence of NSSI increased across theetivaves (Time 1 = 8.1%,= 254;
Time 2 = 9.0%n = 283; Time 3 = 10.1%) = 316). Among participants with NSSI history (
= 555, mean age of onset ranged from 12-14 years. Therritya)&1.0%-68.6%) had
engaged in the behaviour in the 12-months priodata collection. Reported frequency
ranged from one to 300 times, with roughly one dhof participants (26.4%-36.0%)
indicating they engaged in the behaviour once, andadditional third (28.6%-37.0%)
reporting at least four times. Cutting (61.8%-70)68ad hitting (11.1%-19.7%) were the
most common forms of NSSI although a range of nagh@.g. pinching/scratching and
burning) and multiple methods were reported. Onendhed and thirty-seven (137)
participants reported engaging in NSSI for thet finsie during the study period (Time 2
Incidence = 84; Time 3 Incidence = 53).

As reported in Table 6, the distribution of eachialale at baseline was similar for
complete cases and imputed datasets, and indisategssful imputation. Intercorrelations
among predictors at baseline were < .61. Giveranag inflation factor < 5, multicollinearity
was not of concern (O’Brien, 2007).

Preliminary Analyses
For each ANOVA, assumptions of sphericity were aietl and we report results using

the Greenhouse-Geisser adjustment. Among all agepgr (see Table 7), there were
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significant differences in the use of each emotiegulation process across the three waves
[cognitive reappraisal-(2, 5864) = 72.93p < .001; expressive suppressidi(2, 5978 =
76.15,p < .001; problem-focused thoughts(2, 6139) = 24.89p < .001; counterfactual
thinking, F(2, 6054) = 81.03p < .001; repetitive thought$;(2, 6060) = 52.69p < .001,;
anticipatory thoughtsF(2, 6107) = 13.76p < .001}°. Scores on cognitive reappraisal
tended to decrease with time, while scores on sspre suppression and scores on each facet
of ruminative thinking showed an increasing treimple contrasts showed significant
differences between scores at Time 1 and Time 3.

In relation to age-related differences in emotiegulation use, there were consistent
results between both complete cases and imputedeatatonly for the rumination facets of
problem-focused, repetitive, and anticipatory thaagThere were significant age differences
for problem-focusedH(2, 3139) = 4.04p < .05) and repetitiveH(2, 3139) = 10.62) < .001)
thoughts. Problem-focused thoughts increased wgeh @nd significant group differences
were found between 12-13 year olds and those agexhd above. Repetitive thoughts also
increased with age and scores among 12-13 yeamads significantly different from both
of the other age groups. Age-related differencesrtitipatory thoughts, on the other hand,
were nonsignificant.

There were significant age-related differencessa of cognitive reappraisal among the
imputed datasetH(2, 3139) = 22.24p < .001) but not in the complete case analysis
Cognitive reappraisal decreased with age and diffe¥s between each age-group were
significant. Expressive suppression and countarédcthinking both showed significant
group differences in complete case analyses buttimetimputed datasets (expressive

suppressiont(2, 1371) = 4.11p < .05; counterfactual thinkingd;(2, 1359) = 5.62p < .01).

B The main effect of time was consistent in analysigis complete cases and imputed datasets except for
reappraisal where it was not statistically sigrific((2, 2690) = 1.56n.s) in complete case analysis.
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For both of these emotion regulation processedjcgants aged 15 years and above had
significantly higher scores compared with 12-13ryads.
Predictors of First Episode NSSI at 12-months fronBaseline (Time 2)

At Step 1, being maleb(= 1.24, OR = 3.44, 95% CI = 1.71 — 6.91< .01), and
experiencing more adverse life evertis=(.11, OR = 1.11, 95% CI = 1.06 — 1.1/ .001)
and higher psychological distress< .04, OR = 1.04, 95% CI = 1.00 — 1.@B< .01) each
increased risk of first episode NSSI. Includingresoon the emotion regulation processes of
interest in the previous 12-months at Step 2 dcamtly improved the modek?((6) =14.13,

p < .05). Cognitive reappraisal was the only emotigulation process that was significantly
related to NSSI onset, with greater use of cogmiteappraisal reducing risk of first episode
NSSI b = -.05, OR = .96, 95% CI = .92 — 1.Q0< .05). Expressive suppression, problem-
focused thoughts, counterfactual thinking, repedithoughts, and anticipatory thoughts did
not significantly predict first episode NSSI at Bm2. None of the interaction terms were
significant.

Predictors of First Episode NSSI at 24-months fronBaseline (Time 3)

Findings from analyses with complete cases and tegpulatasets were generally
consistent and the latter is reported from our emation of first episode NSSI at Time 3
(Table 8, right column). Gender did not emerge agyaificant predictor at Step 1; whereas
experiencing more adverse life evertis=(.12, OR = 1.12, 95% CI = 1.07 — 1.185 .001),
and higher psychological distress< .07, OR = 1.07, 95% CI = 1.03 — 1.J6x .001) in the
previous 12-months each increased risk of firss@ge NSSI at Time 3. However, in this
instance, frequency of engagement in cognitive peagpal, expressive suppression and
rumination in the previous 12-months were nonsigaift predictors of first episode NSSI at

Time 3. While pooled parameter estimates from mhguted datasets suggest the inclusion of
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interaction effects significantly improved the mbdeone of the interactions emerged as
significant predictors in subsequent steps.
Discussion

We examined the contribution of cognitive reapmiigxpressive suppression and
rumination in first episode NSSI, and in particulbe extent to which they moderated the
impact of acute life stressors and psychologicstress on NSSI onset. We also investigated
whether there were age-related differences in Hwsd emotion regulation processes might
contribute to risk of NSSI onset. Results showepgeerncing more adverse life events and
higher psychological distress were robust predsctdgrfirst episode NSSI occurring at Time
2 and Time 3. Being male and lower use of cogniteappraisal contributed to NSSI risk but
only in regard to first episode NSSI at Time 2.deency of cognitive reappraisal use at
baseline predicted first episode NSSI at Time Z; foequency of use at Time 2 did not
predict first episode NSSI at Time 3. Expressivppsassion and ruminative thinking were
unrelated to first episode NSSI in our sample. W&pileliminary analyses suggest there were
age-related differences in all but anticipatory memtion among adolescents of various age
groups (12-13 years, 14 years, and5 years), results from the main analyses shotey t
have no impact on how these emotion regulationgeees were related to first episode NSSI.

Findings are consistent with the broad literatutecW highlights NSSI is one way by
which adolescents respond to acute life streseamational distress. Our results also showed
that increased use of adaptive emotion regulaticategies that reduce negative emotional
experience (i.e. cognitive reappraisal) has a ntodastribution in reducing risk of future
NSSI, whereas use of emotion regulation stratefjastend to enhance negative emotional
experience (i.e. expressive suppression and ruimmatay have minimal impact on NSSI

risk.
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The lack of significant results in regard to exgres suppression and rumination is
surprising given previous literature on their asstoans with NSSI. It may be that the current
study was unable to capture the contexts in whartiggpants used these emotion regulation
processes (i.e. to regulate negative emotion),thacefore obscured their contributions in
first episode NSSI. Future research would therefbemefit from focusing on how
adolescents respond specifically to negative emstrather than emotions generally.

Interestingly, we found a different pattern of telaships for gender and cognitive
reappraisal in regard to first episode NSSI ocagrifime 2 and Time 3. While the reasons
for this difference are unclear, we speculate ityrba reflective of broader changes in
cognitive-emotional processing during adolescensepi@viously discussed. Specifically,
younger adolescents are more prone to inflate ipated rewards from risky decisions, and
have less developed cognitive control over emotipliven impulses (Albert & Steinberg,
2011; Steinberg, 2005). They are also less skilkedpplying logic and reasoning in the
context of high emotional arousal, which becomesremevident in later adolescence
(approximately 14-17 years old; Zelazo & Carlsobl2). This may account for the different
relationships for cognitive reappraisal as, at Tig)eparticipants were younger and have
greater affective sensitivity in decision-makingaofe who are more prone to engage in
reappraisal are perhaps more able to reduce aktecties when making risky decisions. By
Time 3, however, most of our cohort are likely mpreficient in “hot executive function”
(i.e. less affected by emotional arousal when nakisky decisions), and therefore emotion
regulation processes are less likely to make afgignt impact over and above adverse life
events and distress. Naturally these speculatiolhgeguire more rigorous testing in future
research as the current study did not specifiatlymine the presence of these changes and

their influence on participants’ decisions to eregagNSSI for the first time.
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Although the above observations require furthereaesh, they do provide some
explanation for the different pattern of relatioipshbetween Time 2 and Time 3 incidence
while the contribution of age remained nonsignificaincreased affective sensitivity and
inflation of the anticipated reward value of riségcisions is linked to puberty rather than
chronological age, and has been observed to peakgdearly adolescence followed by a
gradual decline (Albert & Steinberg, 2011; Steirgye2005). This could also account for the
differential contribution of gender between the tiivoe-points as pubertal onset occurs later
for boys than girls (Lenroot et al., 2007). Hencagnificant gender difference was found at
Time 2; whereas, by Time 3, it is likely these gandifferences will have stabilised. These
observations ought to be considered alongside rigediby Patton and colleagues (2007)
which showed the effect of interactions betweenepiah stage and sex on self-harm (cf.
NSSI) was nonsignificant, and that risk of selfrhawas higher at later pubertal stages.
Again, the study did not specifically examine thgact of puberty on cognitive-emotional
processing and emotion regulation, and furtheraretecould therefore be potentially useful
in illuminating the underlying dynamics of adolestcBISSI.

Implications

Despite mixed results, the current research doeside useful guidance on early
identification and preventive interventions for bedments. It suggests adolescents
experiencing many acute life stressors and higblsesf psychological distress are likely to
be at-risk of NSSI. As none of the interactioneff$ tested were statistically significant,
findings suggest that regardless of number of atitd¢estressors, level of psychological
distress and age, skilling adolescents in cogniteappraisal (i.e. how they might interpret
events to reduce their emotional salience) isYikelprovide some benefit in preventing, or
delaying, first time occurrence of NSSI. Importgntjreater use of cognitive reappraisal is

likely to have a “one-size-fits-all” effect as ibeéls not ameliorate the effects of adverse life
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events and psychological distress on NSSI in thesegmt sample. Moreover, given the
nonsignificant relations between expressive sugprasand rumination, the current study
suggests such interventions are likely to have mdigy than interventions aimed at
reducing maladaptive emotion regulation. CleanlytHer investigations are required given
the lack of evidence for effective preventive imntgrtions for NSSI (Ougrin, Tranah, Leigh,
Taylor, & Asarnow, 2012).
Limitations

Our recommendations should be considered in lighthe predominantly female
sample. Further research to replicate findings amanmore representative sample is
warranted. In our current sample, age of first @pes NSSI was generally later than the
typical age of onset reported in the literature. Wée able to capture NSSI onset primarily
from 14 years and above, rather than the 12-14 ngrage. Future research would benefit
from considering a younger sample. Our study admd on self-reports of adolescents’
emotion regulation use and NSSI which limits ourdings due to potential reporting
inaccuracies and misinterpretation of questions reégpondents. Furthermore, reported
tendencies on the use of the emotion regulatiorcgases under investigation do not
necessarily translate to their actual impact ontemal experience. Other research designs
including experimental designs and experience samphethods are required to enable
firmer conclusions.
Conclusion

To our knowledge, this is one of few investigatiom® factors specifically related to
the onset of adolescent NSSI. It is a unique atteatpaccounting for developmental
influences in emotion regulation. While there wendl findings on the effects of age,
nonetheless, results hint that underlying cogniéweotional processes may play a role. Our

findings suggest further investigation into intertiens aimed at supporting adolescents in
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coping with acute life stressors to prevent/delest pisode NSSI is warranted. They also
suggest targeted interventions aimed at buildinzaciy in the use of cognitive reappraisal

may be promising, particularly for younger adoledse
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Comparison of mean baseline scores in completescase imputed data and interitem correlations asddme

Mean (SD)

Complete
1. Adverse Life Events 28.27 (5.36)
2. Psychological Distress 22.86 (6.29)
3. Cognitive Reappraisal 28.36 (6.48)
4. Expressive Suppression 13.99 (4.98)
5. Problem-focused Thoughts 17.73 (7.30)
6. Counterfactual Thinking 18.81 (6.31)
7. Repetitive Thoughts 19.07 (5.72)
8. Anticipatory Thoughts 9.70 (2.99)
NSSI Ever 10.2%°

Imputed
28.21

22.80
29.55
14.67
18.02
19.04
19.59
9.95

10.3%

A2%* 23 A1
13 .22

.36%*

A4**
A5 -11

30**.

.28**

.30**

.04

21%*
.58**

2.9**

34**

.10

23*
.60**

61**

14

17

19

.18
A8**
52**

52*%

*p<.05**p<.01
®Percentage based on complete cases
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Table 7

Mean scores on cognitive reappraisal, expressiygpsssion, and rumination by time and age-groupm(plete cases and

imputed datasets)

Complete I mputed
Cognitive Reappraisal Time 1 Time 2 Time 3 Time 1 Time 2 Time 3
12-13 years 28.93 29.13 28.34 30.39 29.73 28.50
14 years 28.55 29.04 28.78 29.36 28.58 28.46
> 15 years 28.04 28.18 28.37 28.63 27.44 28.46
Time: F(2, 2690) = 1.56n.s. F(2, 5864) = 72.93) < .001
Time x Age: F(4, 2690) = 1.84n.s. F(4, 5864) = 13.63) < .001
Age: F(2, 1373) = 1.95n.s. F(2, 3139) = 22.24p < .001

Complete I mputed

EXxpressive Suppression Time 1 Time 2 Time 3 Time 1 Time 2 Time 3




12-13 years
14 years

> 15 years

Time:
Time x Age:

Age:

Problem-focused Thoughts
12-13 years
14 years

> 15 years

Time:

Time x Age:

13.66 14.53 15.30
13.54 15.05 15.40
14.59 15.37 15.86

F(2, 2688) = 69.4(p < .001
F(4, 2688) = 1.67n.s.

F(2, 1371) = 4.11p < .05

Complete

Time 1 Time 2 Time 3

16.45 17.44 17.94
17.62 18.27 18.64
18.20 18.83 18.88

F(2, 2638) = 16.40p < .001

F(4, 2638) = .83n.s.
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14.75 14.95 15.38
14.28 14.93 15.35
14.97 14.95 15.68

F(2, 5978) = 76.15) < .001
F(4, 5978) = 2.89p < .05

F(2, 3139) = 2.160.5.

I mputed
Time 1 Time 2 Time 3
17.54 18.17 18.52
18.14 18.34 18.74
18.53 18.47 19.11

F(2, 6139) = 24.89) < .001

F(4, 6139) = 1.76p.5.



Age:

Counterfactual Thinking
12-13 years
14 years

> 15 years

Time:
Time x Age:

Age:

Repetitive Thoughts
12-13 years

14 years

F(2, 1355) = 6.54p < .05

Complete

Time 1 Time 2 Time 3

17.84 19.71 20.67
18.63 20.11 20.49
19.70 20.78 21.04

F(2, 2603) = 93.58) < .001
F(4, 2603) = 4.41p < .001

F(2, 1359) = 5.62p < .01

Complete

Time 1 Time 2 Time 3

17.98 19.60 20.24

19.42 20.39 21.05
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F(2, 3139) = 4.04p < .05

I mputed
Time 1 Time 2 Time 3
18.66 20.06 20.25
18.91 19.97 20.19
19.68 20.10 20.34

F(2, 6054) = 81.03) < .001
F(4, 6054) = 5.13p < .001

F(2, 3139) = 2.49m.s.

I mputed
Time 1 Time 2 Time 3
19.02 20.03 20.04
19.88 20.30 20.55



> 15 years

Time:
Time x Age:

Age:

Anticipatory Thoughts
12-13 years
14 years

> 15 years

Time:
Time x Age:

Age:

20.22 21.53 21.61

F(2, 2642) = 83.64p < .001
F(4, 2642) = 2.42p < .05

F(2, 1366) = 21.13) < .001

Complete

Time 1 Time 2 Time 3

9.54 9.67 9.80
9.59 10.01 9.98
9.75 10.12 10.17

F(2, 2641) = 10.28) < .001
F(4, 2641) = .64p.s.

F(2, 1341) = 2.75).s.
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20.05 20.42 20.84

F(2, 6060) = 52.69 < .001
F(4, 6060) = 2.91p < .05

F(2, 3139) = 10.62p < .001

I mputed
Time 1 Time 2 Time 3
9.99 9.97 9.89
9.89 9.90 10.00
9.96 9.82 10.10

F(2, 6107) = 13.76 < .001
F(4, 6107) = 2.41n.s.

F(2, 3139) = .18n.s.

@Greenhouse-Geisser corrections reported due tatidok of sphericity assumptions.
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Predictors of first episode NSSI at 12- and 24-tsfitom baseling
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Step 1

Gender

Age

Adverse Life Events
Psychological Distress

Step 2

Cognitive Reappraisal
Expressive Suppression
Problem-focused Thoughts
Counterfactual Thinking
Repetitive Thoughts
Anticipatory Thoughts

Step 3
Cognitive Reappraisal x Life Events
Expressive Suppression x Life Events

1.24**
-.08
. 1 1***
.04*

-.05*
.04
.02

.03

.02

-.07

.01
.01

12-month incidence

OR (95% Cl) Ay’ step
3.44 (1.7 - 6.91)
.93 (.73 -1.18)
1.11 (1.06 — 1.17)
1.04 (1.00 — 1.08)

¥ (6) = 14.13*
.96 (.92 — 1.00)
1.04 (.99 — 1.10)
1.02 (.97 — 1.06)
1.03 (.97 — 1.08)
1.02 (.96 — 1.08)
.93 (.84 — 1.04)

7 (12) =9.30
1.01 (0D01)
1.01 (2.002)

b

.35
-.02
I2*

-.02
.04
1-0
.04
-.00
.04

.00
-.00

24-month incidence

OR (95% CI)

1.42 (.77 - 2.61)

98 (.76 — 1.27)
1.12 (1.07 — 1.18)
07 1.07 (1.03 — 1.12)

.99 (.94 — 1.03)
.04 (198 — 1.10)
.99 (.94 — 1.04)

1.04 (.97 — 1.11)

01.03 - 1.07)
041(.92 — 1.18)

Ay’ step

¥’ (6) = 5.69

¥*(12) = 10.38
1.01 (1.00 — 1.01)
1.01 (.99 — 1.01)



Problem-focused Thoughts x Life Events
Counterfactual Thinking x Life Events
Repetitive Thoughts x Life Events
Anticipatory Thoughts x Life Events
Cognitive Reappraisal x Distress
Expressive Suppression x Distress
Problem-focused Thoughts x Distress
Counterfactual Thinking x Distress
Repetitive Thoughts x Distress
Anticipatory Thoughts x Distress

Step 4

Cognitive Reappraisal x Age
Expressive Suppression x Age
Problem-focused Thoughts x Age
Counterfactual Thinking x Age
Repetitive Thoughts x Age
Anticipatory Thoughts x Age

Step 5
Cognitive Reappraisal x Life Events x Age
Expressive Suppression x Life Events x Age

.00
-.00
-.00
-.02
-.00
.00
-.00
-.00
.00
-.01

.01
.04
-.00

.03

.02

-.04

.00
.00

1.00 £4.01)
1.009:91.01)
1.00 (.99.61)
.99 (.97.:00)
1.00 (.9900)L

1.00 (.996)1

1.004.991)
1.00 (.99.61)
1.00 (.99 —)1.01
1.00 (.99.62)

¥ (6) = 9.74
1.01 (.98 — 1.05)
1.04 (.99 — 1.10)
1.00 (.95 5)1.0
1.03 (.97 — 1.09)
1.02 (.96 — 1.08)

.96 (.86 — 1.07)

v?(12) = 17.36

1(3® — 1.00)
1.99- 1.00)

-.00 1.00 (.99 — 1.01)

-.01 .99 (.97 — 1.00)

.01 1.00 (.99 — 1.02)

.02 1.02 (.99 — 1.04)
-.00 1.00 (.99 — 1.01)
-.01 1.00 (.99 — 1.00)

-.00 1.00 (.99 — 1.01)

.00 1.00 (.99 — 1.01)
.00 1.00 (.99 — 1.02)

.00 1.00 (.99 — 1.02)

¥?(6) = 13.62*

-.02 .98 (.93 - 1.03)
-.02 .98 (.92 — 1.04)
.03 1.03 (.97 — 1.09)
-.07 .93 (.86 — 1.00)

02-.  .98(.90-1.07)
-.01 .99 (.86 — 1.14)

v (12) = 22.63*
.00 1.00 (.99 — 1.00)
.00 1.00 (.99 — 1.00)
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Problem-focused Thoughts x Life Events x Age .00 00X.99 — 1.00) .00 1.00 (.99 — 1.00)
Counterfactual Thinking x Life Events x Age .00 @9 - 1.00) -.00 1.00 (.99 - 1.00)
Repetitive Thoughts x Life Events x Age -.00 1.(D(- 1.00) .00 1.00 (.99 — 1.00)
Anticipatory Thoughts x Life Events x Age -.00 1099 -1.01) .00 1.00 (.99 - 1.01)
Cognitive Reappraisal x Distress x Age .00 1.00 £49.00) .00 1.00 (.99 - 1.00)
Expressive Suppression x Distress x Age -.00 19D 1.00) .00 1.00 (.99 — 1.00)
Problem-focused Thoughts x Distress x Age .00 L9®- 1.00) -.00 1.00 (.99 — 1.00)
Counterfactual Thinking x Distress x Age .00 1.(D(- 1.00) .00 1.00 (.99 - 1.00)
Repetitive Thoughts x Distress x Age .00 1.00 £9900) .00 1.00 (.99 - 1.00)
Anticipatory Thoughts x Distress x Age .00 1.00(91.01) .00 1.00 (.99 - 1.01)

*p <.05; * p < .01; ** p < .001

@Similar patterns found in complete case analysiglifgs from analyses with imputed datasets redorte

PFor each of the logistic regressions reported {2e.and 24-month incidence), the predictor vagabfers to scores from the preceding 12-months.
Hence, for 12-month incidence (i.e. Time 2 incid®ngpredictor variable scores were at Time 1 (aseline); for 24-month incidence (i.e. Time 3

incidence), predictor variable scores were at T2ne
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CHAPTER SEVEN

CHANGE IN EMOTION REGULATION AND THE IMPACT ON CHANGE IN NSSI

SEVERITY OVER TIME

The picture emerging thus far indicates NSSI is related to experience of many
stressful situations and life events, and to a lesser extent, high psychological distress.
While the emotion regulation processes of interest may be relevant in distinguishing
self-injurers from non-self-injurers, less use of cognitive reappraisal was related to
future onset of NSSI over and above the presence of acute life stressors and distress.
However, the protective effect of reappraisal in first episode NSSI was restricted to
younger adolescents, which highlights the difference a year makes in the transition from
Time 2 (Mean age = 14.9 years, SD = .96) to Time 3 (Mean age = 15.8 years, SD = .96).
Whether a tendency to use cognitive reappraisal is also protective in regard to NSSI
severity remains to be seen. Certainly, in Study 1, results suggest that less use of
reappraisal was related to increased severity of NSSI as reflected in the composite SHBQ
score. However, previous researchers have noted that findings from cross-sectional
studies do not always translate longitudinally (see Andrews et al., in press; Glenn &
Klonsky, 2011), particularly when previous NSSI is taken into account.

Thus, rather than examining whether cognitive reappraisal, expressive
suppression and rumination predicted future NSSI severity, the study reported in this
chapter takes a relatively more dynamic view and focuses on the notion of change.
Specifically, it examined whether changes in the emotion regulation processes of
interest contributed to changes in NSSI severity. Such a perspective is arguably more

useful as most interventions are geared toward increasing adaptive emotion regulation
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as discussed in Chapter 2. Further, by focusing on changes in emotion regulation use
and NSSI over time, such an approach implicitly takes into account the developmental
changes occurring during adolescence. As will be seen, the models tested in Study 3
included age as a covariate, as well as accounting for the relationship between age and
emotion regulation. However, due to limitations in sample size, it was not possible to
test for interaction effects between these variables and their impact on NSSI severity.
Therefore, the study did not purport to investigate age-related differences specifically.
However, in the interest of completeness, post hoc analyses were undertaken among
three groups of adolescents (12-13 year olds, 14 year olds, > 15 year olds) to determine
if significant pathways could be replicated. These results are reported and discussed
following the article below.

The analyses reported in the following study were slightly different from the
previous two studies. Of note, following helpful feedback from anonymous reviewers,
suicide history was included as a control variable. Analyses were also undertaken on
each domain of the composite NSSI severity score (i.e. frequency, duration, medical
seriousness) at the request of reviewers. The manuscript of the following paper is

reproduced below.

Article:

Voon, D., Hasking, P., & Martin, G. (in press). Change in emotion regulation strategy use
and its impact on adolescent non-suicidal self-injury: A three-year longitudinal
analysis using latent growth modelling. Journal of Abnormal Psychology. Five-year

impact factor = 5.92.
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Monash University

School of Psychology & Speech Pathology

Curtin University

3Department of Psychiatry

Monash University

“Centre for Clinical Psychiatry and Neuroscience
The University of Queensland

Correspondence to

Penelope Hasking

School of Psychology & Speech Pathology
Curtin University
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14 AUTHOR’S NOTE: The title of this paper is a misnomer and refers to the three years of the research
commencing in 2010 and concluding in 2012. References to the time period within the paper should
properly refer to the three time-points which constituted the research, and that data reflected changes in
emotion regulation and NSSI severity over two years.
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Abstract

This longitudinal study examines the extent to Wwhabanges in the use of cognitive
reappraisal, expressive suppression, and ruminatigract on frequency, duration, and
medical severity of non-suicidal self-injury (NSSimong adolescents. Data from 3,143
predominantly female high school students recruiteth 41 Australian secondary schools,
were analysed using latent growth curve modelligignificant differences in the
psychological factors, between the 555 participavith a history of NSSI, and non-self-
injurers, were reported at baseline. Self-injurezgperienced significantly greater
accumulation of life stressors over time comparét mon-self-injurers. After controlling for
adverse life events, psychological distress an@&roémotion regulation strategies, use of
cognitive reappraisal at baseline was associat¢d ss severe NSSI presentations, and
slower growth in medical severity of NSSI over tinféndings indicate that while both
cohorts have similar emotion regulation trajectmridolescents who self-injure start off at a
disadvantage and have a propensity to engagesmédpful processes that tend to heighten
negative emotional states. Results recommend isicigdocus on improving adolescents’
frequency and skills in use of cognitive reappraisaefforts to reduce NSSI among this

population.

Keywords: Non-suicidal self-injury, rumination, emotion regtibn, longitudinal
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Non-suicidal self-injury (NSSI) is deliberately ciinig damage to the body in the
absence of intent to die (Nock, 2009). Typicaltyfjrst occurs during adolescence (Hankin &
Abela, 2011; Jacobson & Gould, 2007; Nock, 2009) mray persist into adulthood (Martin,
Swannell, Harrison, Hazell, & Taylor, 2010). Intational estimates suggest prevalence rates
from 12.5% - 23.6% among adolescents, which havaieed unchanged for the past decade
(Muehlenkamp, Claes, & Plener, 2012; Swannell, MaRage, Hasking & St John, 2014).
The intense negative reactions evoked in othersl #we shame, guilt and remorse
experienced by individuals who self-injure may drpersonal relationships and potentially
contribute to deleterious consequences for psygmabhealth and well-being (Bjarehed &
Lundh, 2008; Gratz, 2003; Martin et al., 2010). N&Sa risk factor for suicide (Andover,
Morris, Wren, & Bruzzese, 2012; Guan, Fox, & Pramst 2012; Klonsky, May, & Glenn,
2013; Whitlock et al., 2013), and suicide risk gamses with longer histories of self-injury
(Howe-Martin, Murrell, & Guarnaccia, 2012; Nock,ider, Gordon, Lloyd-Richardson, &
Prinstein, 2006). Given the potential severity &N and the adverse consequences it is now
included in theDiagnositc and Statistical Manual of Mental Disorsli¢5" ed.)as a condition
worthy of further research (American Psychiatricsdgation, 2013). Yet, adolescent NSSI
remains poorly understood, and further researchhigs area is required to inform the
development of prevention, early intervention, &nedtment programs.

NSSI and emotional distress

Functional accounts of NSSI (see Klonsky, 2009; K\derinstein, & Sterba, 2009)
converge with the coping literature (see BorriloxF Flynn, & Roger, 2009; Williams &
Hasking, 2010) and emphasise that, rather thannargkedeficit in coping skills, NSSI is
specifically related to coping with emotional dests. Individuals with a history of NSSI tend
to experience more frequent and negative emotidegé; Lee, Grimm, & Klapp, 2009;

Klonsky & Muehlenkamp, 2007), are more likely to pexience their emotions as
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overwhelming and uncontrollable (Horne & Csipke02)) and are more likely to report
psychological distress (Hasking, Momeni, Swanr&IChia, 2008). Importantly, individuals
who have engaged in numerous episodes of NSSltrégmling more soothed, relieved and
calmer after a self-injury episode (Gordon et2010; Kakhnovets et al., 2010); emphasising
the reinforcing properties of the behaviour. Howdiwduals regulate their emotions is
therefore pertinent in the study of NSSI.

Cognitive reappraisal, expressive suppression, arrdmination in emotion regulation

Emotion regulation refers to a set of responsesluad in initiating, maintaining and
modifying the occurrence, intensity, duration angbression of emotions (Gross, 1999).
Gross’ process model of emotion regulation pokidd €motional responses are elicited when
individuals attend to features of a person-situatransaction and ascribe personal meanings
to these features. An emotional response compnesiological, experiential and/or
behavioural components and may be modulated tordete the final (outward) shape of the
emotional response. Emotion regulation processeg mth&refore, be antecedent-focused
(before an emotional response is elicited) or respdocused (after the emotional response
has registered).

Cognitive reappraisal and expressive suppressienvar processes which have been
operationalised within Gross’ model (Gross & Ja2003; Gullone, Hughes, King, & Tonge,
2010). Cognitive reappraisal is an antecedent-fettustrategy aimed at reducing the
emotional salience of a situation through cognitsleange (e.g. interpreting a friend’'s
nonresponse to a greeting as slight vs that s/dendt hear you). On the other hand,
expressive suppression is a response-focusedgstrateolving the inhibition of emotional
expression (e.g. smiling and stating it is fine wizefriend declines an invitation instead of
expressing disappointment). Cognitive reappraisal & more positive impact on affective,

cognitive and social domains compared with expvessuppression (John & Gross, 2004).
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Among adolescents, a preference for expressive resgipn over cognitive reappraisal
distinguishes individuals with depressive symptaiwagy from nonclinical matched controls
(Betts, Gullone, & Allen, 2009; Hughes, GulloneWatson, 2011).

Previous research found cognitive reappraisal veggatively correlated with NSSI, and
expressive suppression positively correlated anamtwdescents (Hasking et al., 2010; Voon,
Hasking, & Martin, 2014), and young adults aged3D8years (Williams & Hasking, 2010).
Martin et al. (2010) reported self-injuring indivals, aged 10 years and above, were 3.3
times more likely than non-injurers to report diffity using cognitive reappraisal as an
emotion regulation strategy, but reported no d#ifiees in the use of expressive suppression.
Conversely, Hasking et al. (2008) reported sigaificgroup differences according to NSSI
history among 18-30 year olds on expressive supaedut not cognitive reappraisal. These
discrepant findings may be due to different crgarnder investigation, Hasking et al. (2008)
investigating NSSI severity, Martin et al. (201@)c@ising on NSSI history. Different
processes may be implicated for risk of initial @apgment in NSSI versus escalation
(Andrews, Martin, Hasking, & Page, 2013; Andrewsrivh, Hasking, & Pagen press.

A third emotion regulation process is ruminationld®@o, Nolen-Hoeksema, &
Schweizer, 2010), “a mode of responding to distthas involves repetitively and passively
focusing on symptoms of distress and on the passibuses and consequences of these
symptoms” (Nolen-Hoeksema, Wisco, & LyubormirskyQ08; p. 400). Regarding the
previous example, rumination might involve persifiie dwelling on the fact that a friend
had declined an invitation, wondering why s/he tiase so and questioning the implications
for the friendship. Rumination is increasingly rgnsed and researched as a critical risk
factor in a range of negative psychological outcenmeluding psychopathology (see Aldao
et al.,, 2010). Selby and Joiner (2009) theoriseat thdividuals engage in dysregulated

behaviours, such as NSSI, as a means to escapdrftense emotions generated through a
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cycle of rumination. Within their Emotional Cascaddodel ruminating on negative affect
generates “emotional cascades”; even minute enatgiimuli become amplified over time,
particularly when the cycle of rumination lasts tor extended length of time. Thus, some
upsetting events may trigger NSSI while others dbdepending on how much individuals
ruminate on these events.

Among adults, a higher dispositional tendency taninate confers increased
susceptibility to NSSI (Armey & Crowther, 2000),dais a significant independent predictor
of NSSI in contrast to avoidant and emotion-focusegding styles (Borrill et al., 2009).
Selby, Connell, and Joiner (2010) reported thatviddals experiencing more painful and
provocative life events and also having greaterimative dispositions, were more likely to
self-injure compared with those less prone to eagagrumination. The few studies with
adolescent samples also indicate strong assoaatath NSSI (Hilt, Cha, & Nolen-
Hoeksema, 2008). Of note is the predictive valuauofination on NSSI at both baseline and
prospectively after two months (Bjarehed & Lund@0@).

Increasingly, rumination has been conceptualised as multifaceted and
multidimensional construct (see Tanner, Voon, Hagki& Martin, 2013). Hoff and
Muehlenkamp (2009) found that undergraduate sgif@ns scored significantly higher on
two aspects of rumination (brooding and reflectioajnpared with controls, although only
reflection predicted NSSI. More recently, Voon kt{2014), using subscales of a measure of
general ruminative thinking style (see Tanner gt24113), reported differential contributions
among facets of ruminative thinking in adolesce®3N engaging in comparisons of one’s
present with what one had hoped it would be (ieinterfactual rumination) and thinking
persistently in anticipation of an upcoming evatifgion (i.e. anticipatory rumination) were
each related to NSSI, whereas repetitive thinkind problem-focused thoughts were not.

While anticipatory rumination might be conceptuadliynilar to worry, it might also involve
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repetitively thinking about positive future everfesg., When | am looking forward to an
event, thoughts of it interfere with what I am wok on). As such the underlying
mechanism relating this facet of rumination to N&Slnclear. However, incorporating these
facets of ruminative thinking allows for a more noad understanding of the role of
rumination in NSSI.
Study aims and hypotheses

Despite the extent of research, few studies hawenaed these emotion regulation
processes in adolescent NSSI. In addition, the minajof studies are cross-sectional which
limits understanding of the trajectory of NSSI atslcovariates. Adolescence represents a
period of transition accompanied by changes in emategulation; with increasing use of
cognitive compared with behavioural strategies (ZenCassano, Perry-Parrish, & Stegall,
2006). Emotion regulation also becomes more sapatetl and differentiated with time
(Zeman et al., 2006), and a range of strategiesbhvaleployed in varying circumstances and
for different purposes (Lougheed & Hollenstein, 2D1

Gullone et al. (2010) reported use of cognitiveppraisal over a two year period
among 9-15 year olds was largely stable, but espresuppression exhibited a decreasing
linear trend, with older adolescents reporting Iousge of the emotion regulation strategies at
baseline. Similarly, Gullone and Taffe (2012) repdrl0-12 year olds had the highest mean
scores in use of cognitive reappraisal, followedlbyl8 year olds, and 13-15 year olds had
the lowest mean scores among the three groupshéathher hand, rumination increases with
age among adolescent cohorts (Hampel & Peterm@@; Jose & Brown, 2008). Together,
these studies suggest systematic changes in thest@mr regulation processes occur across
adolescence. Attempts to understand NSSI durindeadence must therefore take these

developmental changes into account.
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The current study aimed to investigate the impdatognitive reappraisal, expressive
suppression, and rumination on NSSI over time. fHpalty, it examined the extent to which
the use of these emotion regulation strategiegiboméd to a concomitant change in severity
(frequency, duration, and medical severity) of N&8long a cohort of adolescents with a
history of the behaviour. Based on the above s$idie assumed systematic change in
emotion regulation, and expected decreasing usegiitive reappraisal and increasing use
of expressive suppression and rumination to regudatotions would be related to increased
NSSI severity over time.

Method
Recruitment and Sample

With ethical approval from universities and edumaturisdictions controlling access to
participants, schools in five Australian stateiterres were contacted to participate in a
broader study on how adolescents coped with enaltignoblems. While both single-sex and
co-educational schools were initially approachethwie aim of obtaining an even gender
distribution, of the 41 schools which agreed tctipgrate, there were more all-girl schools
than all-boy schools (all-girl schools = 11, allybechools = 4; co-educational schools = 26).
Because of this, females were over-representduaeisdmple, as were metropolitan areas and
areas of higher socio-economic status (SES; AustrdBureau of Statistics, ABS, 2013a).
Most participants were born in Australia (89.2%} &5% identified as Aboriginal, Torres
Strait Islander or both (national figures: 75% bwrustralia; 3% Indigenous; ABS, 2013b).

For most Australian jurisdictions, high school begat Grade 7 (approx. 12-13 years
old), although some states (e.g. Queensland anth australia) commence high school at
Grade 8 (approx. 13-14 years). In all cases, ntasests remain in high school until Grade
12 when they are approximately 17-18 years. Exptapastatements and consent forms were

distributed to 14,841 parents/guardians of studentSrades 7-11 enrolled in participating
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schools; 3,117 provided parental consent. Of stisderth parental consent, 2,639 students
were present during data collection and providetseat at baseline (463 were not present on
the day of questionnaire administration; the rem@irdeclined participation). A further 507
students completed questionnaires for the firstetim subsequent waves which were
undertaken at 12- and 24-months from baseline @5bime 2 and 152 at Time 3). Two
students at baseline were excluded as they wer@ years old; yielding a total sample of
3,143 participants who completed questionnairdeast once across the three waves (Time
1,n=2,637; Time 2n = 2,328; Time 3n = 1,984).

Our overall participation rate (21.0%) was lowearthrecent studies using school-based
recruitment, although overall consent rate (76.3¢a3 comparable to these (49.5%-78.0%;
Bilsky et al., 2013; Felton, Cole, & Martin, 201Bayner, Schniering, Hutchinson, Rapee, &
Taylor, 2013). Of students joining the study foe thrst time at Time 1 and Time 2 €
2,991), 20.3% did not participate in subsequentlystwaves. Our overall retention rate
(approx. 80%) is comparable to similar school-bdeaditudinal studies (78.0%-95%; Allen,
Manning, & Meyer, 2010; Bilsky et al., 2013; LaGganet al., 2011; Rayner et al., 2013).
Reasons for attrition included transfer to anosarool (Time 2n = 107; Time 3n = 237),
school withdrew from the study (Time 2 onty= 129), student withdrew from the study
(Time 2n = 25; Time 3n = 32), deceased (Time 2 only 1), or not present at questionnaire
administration (Time 2 = 471; Time 31 = 529). For the remainder, reason for attritiorswa
not recorded.

Mean age of participants at each wave was 13.%y&& = .99), 14.9 yearsSD =
.96), and 15.8 yearSD =.96) respectively. The majority of participantseach wave were
female (Time 1 = 68%, Time 2 = 70.7%, Time 3 = P4)2Lifetime prevalence of NSSI
increased across the three waves, from 8.1% regoRESI at baseline to 10.1% at Time 3.

Across the three waves, 555 participants reportedistory of NSSI (75.7% female).
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Common methods of self-injury were cutting and imgft oneself. Forty-three (7.8%)

participants who ever engaged in NSSI reporte@adtione past suicide incident (cf. 0.4%
among non-self-injurers). In the majority of thessesf = 35), suicide incidents occurred

prior to the commencement of the study.

Measures

The Adolescent Life Events Survey(ALES; Hawton & Rodham, 2006) is a 20-item
survey assessing negative life events (e.g. “Hatehad problems keeping up with school
work?”, “Have you or any member of your family hadserious illness or accident?”).
Respondents endorsed the life event, and whetlaarcirred within the past 12 months or
more than a year ago. Incidents over 12 months pvare included in the total score to
account for any residual effects on participantsrent psychological state. Scores on all
items were summed, higher scores indicating mogathe life events, particularly in the
past 12 months. Reliability for the measure wassist@nt across the three waves.{5).
Stability coefficients were moderate to higk.68-.70).

The Emotion Regulation Questionnaire(ERQ; Gross & John, 2003) is a 10-item
measure designed to tap into antecedent- and resgooused emotion regulation. It
includes positive (e.g. “When | want to feel momsipive emotion, | change the way I'm
thinking about the situation”) and negative iteregg( “When | want to feel less negative
emotion, | change the way I'm thinking about theiaiion”). Respondents scored on a 7-
point Likert scale (1 = “strongly disagree”; 7 =rtangly agree”). Internal consistency for the
two scales was good to moderaie.79 for Cognitive Reappraisal ang.73 for Expressive
Suppression) with good test-retest reliability .69; Gross & John, 2003). In the present
study, the Cognitive Reappraisal subscale showgdt rigliability (@=.81-.88) while reliability
for the Expressive Suppression subscale was saund@1(-.76). Stability coefficients were

low to moderate (Cognitive Reappraigal,39-.50; Expressive Suppression,45-.59).
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The General Health Questionnaire(GHQ-12; Goldberg & Williams, 1998) is a 12-
item measure used to assess psychological dist@rssstions are positively (e.g. “Been
feeling reasonably happy all things consideredy argatively phrased (e.g. “Been feeling
unhappy and depressed”), with an equal distribuacross both valence. Higher scores
indicated higher levels of distress experiencecefahe past few weeks”. The GHQ-12 has
been extensively evaluated, having solid validibd aeliability as a screening tool for
depression and anxiety disorders among high scBualents in Australia (Baksheev,
Robinson, Cosgrave, Baker, & Yung, 2011; Tait, Erer& Hulse, 2003). Given the factor
structure and psychometric properties of the GHQ-48d its high correlation with
depression, anxiety and negative affectivity, sasafe index of depressive symptoms was not
used in this study. Alphas for the present studseviigh ¢=.89-.90), with moderate stability
coefficients (=.40-.48).

The Ruminative Thought Style Questionnaire(RTSQ; Brinker & Dozois, 2009) is a
20-item measure of a global ruminative thinkinglestyitems were designed to tap into
repetitive, recurrent, uncontrollable and intrusilianking that characterises rumination (e.g.
“I find that my mind often goes over things agaimdagain”, and “I find that some thoughts
come into my mind over and over again throughoatdhy”). Respondents rated how well
each of the items described them on a 7-point gdate “not at all”; 7 = “very well”), and
scores were summed, higher scores indicating aegréandency to ruminate. The initial
scale showed excellent internal consistency.&7-.92), test-retest reliability£.80), and
convergent and divergent validity (Brinker & DozoR009). The RTSQ was preferred to
other measures of rumination because its questianaot predicated on being in a sad mood
and therefore indexes a more general thinking ¢sde Brinker & Dozois, 2009).

All four subscales of the RTSQ identified by Taneerl. (2013) were used. The first

subscale (Problem-focused Thoughis;.87-.89,r=.48-.59) describes repetitive, recurrent
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and uncontrollable thoughts about current probleviteout satisfactory resolution, and is
reflective of a lack of problem-solving ability silar to the reflection aspect of rumination
identified in previous research). The second subs@ounterfactual Thinkinge=.86-.87,
r=.50-.62) reflected wishful thinking or a “what ithinking style concerned with imagined
alternatives to reality (analogous to brooding).p&#ive Thoughts, the third subscale
(0=.88-.90, r=.48-.58), captures the repetitive, uncontrollalaled intrusive nature of
rumination without reference to thought content;ileviihe fourth subscale (Anticipatory
Thoughts;o=.71-.74,r=.36-.47) refers to thoughts about a future evEattor correlations
were moderate and ranged from .47-.60, suggestogpendent factors are assessed with no
multicollinearity (Tanner et al., 2013).

The Self-Harm Behaviour Questionnaire-Part A (SHBQ-A; Gutierrez, Osman,
Barrios, & Kopper, 2001) was used for this studyitdecuses specifically on NSSI. NSSI
was defined for participants as hurting themselees purpose without trying to Kill
themselves. Participants were asked if they had engaged in self-injurious behaviours,
and the nature of the behaviour (i.e. “what did ym?” and “why do you think you hurt
yourself on purpose?”), its frequency and durataisglosure of the behaviour, whether they
required medical care following their behaviourddhe medical severity of the injury. To
further ensure episodes of NSSI met our definiiemon-suicidal, methods where intent was
ambiguous (e.g. overdose, purging, suffocation)/@ndhere stated reasons indicated or
suggested fatal intent (e.d.wanted to dig “I wanted to kill mys€lf “1 don’'t deserve to be
here, “Didn’t want to be here anymddewere excluded from analyseés The composite
NSSI score reflects overall severity of the behawi(see Gutierrez et al., 2001). The

structure of the SHBQ was validated among adoleéscand Part A had excellent reliability

15 We acknowledge that these methods may reflectsnaridal self-injury, but without directly interviéng
participants we could not determine intent with #0€ertainty. Fewer than 1% of cases were excluded a
result of this screening, suggesting the majorityasticipants clearly understood our definitionseff-injury as
non-suicidal in intent.
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(0=.96) and convergent validity (Muehlenkamp, CowlesGutierrez, 2009). Alphas for the
present study were highu£.88-.93), with moderate stability coefficients=64-.67). In
addition, students were asked whether they hadteeerto end their life as an indicator of
previous suicide attempt.
Procedure

Students with parental/guardian consent attende@stmunnaire administration
scheduled during school hours on school groundghé&tcommencement of questionnaire
administration, students were informed they couldhavaw at any time. To protect
confidentiality and yet enable identification inetlevent responses raised concerns about
immediate risk, a unique code was derived for eaatticipant. The questionnaire took
approximately one hour to complete, and researchen® present to clarify questions
throughout that time. On completion, participargseived an information pack with printed
materials about mental health issues, as well agahbealth resources in the community.
The same procedure was used at Time 2 and Timeata €bllected at each wave were
matched according to participants’ unique code.
Data Analysis

Missing data included both item nonresponse (iaa dnissing for variables within
waves) and wave nonresponse (i.e. data missingaldeopout or absence from scheduled
guestionnaire administration; Jelicic, Phelps &reasr 2010). In regard to item nonresponse,
for scales with at least 60% completed items, mgggems were substituted with the average
of answered items (Acock, 2012). Item nonresporgEms within each wave accounted for
< 5% of cases.

Of the full sample, 45.3%n(= 1,424) participated in all three waves of thedgtuAn
additional 30.5%r{ = 959) participated in two waves, while the remagn@#.2% ( = 760)

participated in only one wave. Males and older eslénts were more likely to be absent
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from data collection at subsequent time points.cRsipgical distress, more adverse life
events, and history of NSSI recorded at Time 1 gislicted attrition. Participants who
joined the study at Time 3 did not significantlyffellf from others who had participated in
previous waves.

Little’s test indicated data was not missing cortipteat random (MCARy? (5869) =
6100.12,p < .05). However, attrition analyses suggest dada at least missing at random
(MAR; Acock, 2012; Graham, 2009; Jelicic et al.1@Q) To account for missing data, full
information maximum likelihood (FIML) was used inayses (Acock, 2012; Graham, 2009;
Jelicic et al., 2010).

We pursued our investigation through latent growthrve (LGC) analyses using
structural equation modelling. Univariate LGCs wplatted for each variable of interest for
self-injuring participants and for participants whever engaged in NSSI in order to record
change in each variable over time. The intercepts slopes represent trajectories of the
variables of interest. The intercept is the stgrteével of the curve, and the slope indicates the
functional form of the trajectory (i.e. linear veniinear). For each curve, a constrained linear
curve (slope coefficients were set to 0, 1 andr?) an unspecified curve (where the final
slope coefficient was unconstrained) were compé&dran & Hussong, 2003; Duncan &
Duncan, 2004; Hox & Stoel, 2005).

Next, we used LGC analyses to explore the relatipssbetween each variable of
interest and NSSI, among the group who self-injur€ender, age, suicide history,
psychological distres§ and adverse life events were included as comeiables.

Additionally, we controlled for concurrent and ppestive associations among the emotion

16 As the GHQ assesses psychological distress oeelagt few weeks we do not intend to make inference
about the temporal relationship between psychoddglistress and NSSI. Rather, we aimed to coniokgal
psychological distress.
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regulation process&s We also performed bivariate LGC analyses on titescales of the
SHBQ-A. Thus, we analysed the impact of changesniotion regulation processes on the
frequency, duration, and medical severity of NSSI.

For all analyses, in addition to the Chi-squaredyass-of-fit test, the Comparative Fit
Index (CFl) and Gamma haty}*with cut-off scores of >.95, and the Root-Mean:&g
Error Approximation (RMSEA) with cut-off score 0ofG6 were used (Hu & Bentler, 1999).
The CFI was considered as it is a common modeinfiex used in structural equation
modelling; however, Fan and Sivo (2007) sugge# liéss reliable than absolute fit indices
such as Gamma hat. While the RMSEA is also a commadex to assess model fit, it is
sensitive to model complexity (i.e. number of vales in the model; for discussion see Fan
& Sivo, 2007; Heene, Hilbert, Draxler, Ziegler, &Bner, 2011). Gamma hat appeared to be
less affected by model size (Fan & Sivo, 2007), aad therefore included to further assist
with assessing model fit. Given the number of asegystatistical significance was evaluated
at p < .01. Finally, we undertook a robustnesshgstomparing results from the full dataset
with a subsample of participants who were presttiteathree study waves.

Results
Comparison of participants with and without a histay of NSSI

Means and standard deviations of the variablesitefest are reported in Table 9 and
correlations are shown in Table 10. Participant$ i history of NSSI tend to have higher
scores on all variables compared with their nofdsg@liring peers, except for cognitive

reappraisal where they had lower scores. Patterm®roelations at each time point were

" In an effort to further define the inter-relatibifss among emotion regulation variables, we alsplaerd
multivariate LGC analyses which included growthvas from all variables of interest, and latent etiéihce
score and auto-regressive cross-lagged approabtedydle, 2009; for latent difference score applicas see
Littlefield, Verges, Wood, & Sher, 2012; applicat®oof auto-regressive cross-lagged approachesessdn,
Combs, Zapolski, & Smith, 2012). However, the iigkly small sample of self-injurers did not provide
sufficient power to adequately fit these complextivariate models. We therefore report on our alitinain
effectsanalyses.
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similar, with low correlations among most variablds expected, correlations among the
facets of rumination were higher although in thederate range. The low correlations
suggest no mulitcollinearity (Tabachnick & FideBp07). Comparisons between groups
showed the non-NSSI group had more intercorrelatammong cognitive emotion regulation
processes (i.e. cognitive reappraisal and all aspet ruminative thinking) which may
indicate better integration of these strategiespamed with the NSSI group.

In general, fit indices were better for the uncomsed univariate LGCs for self-
injurers except for psychological distress, anatipy thoughts, and NSSI which showed
non-significant results on the Chi-square diffeeetest (see Table 11). For non-self-injurers,
on the other hand, neither model was superior fognitive reappraisal, psychological
distress or life events. A constrained linear mddehnticipatory thoughts had a significantly
better fit compared to the unconstrained model.

Comparing intercepts and slopes from the univati@€s (see Table 12), self-injurers
scored significantly higher on all measures at Timexcept cognitive reappraisal where they
had significantly lower intercepts. Both groups whkd significant increases over time on
adverse life events, expressive suppression, cdaateal thinking and repetitive thoughts.
Cognitive reappraisal and anticipatory thoughtsaieed stable for both groups. Non-self-
injurers also reported increases in psychologidatress and problem-focused thoughts
(although not significantly different from self-imers). Those who self-injured additionally
reported increases in overall severity of NS5(1.11, p <.001). Examination of the slope
coefficients indicated self-injurers had an eledatecrease in acute life stressors over time
compared with their non-NSSI peers (NSSI group: 8l = 1.45,p < .001; nonNSSI
group: ALESope=.77,p < .001;t (3141) = 2.62p < .01).

Of note is that level of psychological distress engnced over time was not

significantly different across groups. While noaching statistical significance, the direction
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of change of cognitive reappraisal is also notelmorAmong the NSSI subsample, cognitive
reappraisal showed a decreasing trajectory oveg.t@onversely, it showed an increasing
trend for participants with no NSSI history (NS$bgp: Cognitive Reappraisgpe= -.26,ns
nonNSSI group: Cognitive Reappraiggk= .24,ns).

Results from analyses with a subsample who pastie in all study waves were
similar. While participants without a history of BBalso had nonsignificant change in regard
to psychological distress, the difference betwéengroups remained nonsignificant.

The impact of changes in emotion regulation process on changes in NSSI

Fit indices for models predicting the global NS&bre and each of the subscales were
all lower than recommended (CFIs = .84-.85; Gammaa - .90-.91; RMSEAs = .07).
Absolute fit indices were closer to the cut-offsammended by Hu and Bentler (1998), and
approached adequate model fit (see Brown & Cud&ék3 on RMSEA). However, our
findings below require replication and should bernpreted with caution.

Females reported significant growth in overall NS&re, which seemed to be driven
by an increase in frequenc € .23, p < .01) and severity over timg £ .41, p < .01).
Participants who were older at baseline self-iummore frequently than younger
participants [§ = .25, p < .001). More adverse life events recoralebaseline was associated
with more severe NSSB & .36, p < .01).

Of the emotion regulation processes examined, @olynitive reappraisal showed
statistically significant relationships with NSShen controlling for gender, age, suicide
history, psychological distress, adverse life esemind, concurrent and prospective
associations among emotion regulation processegheli cognitive reappraisal was
associated with lower NSSI scores at baseline,ifsgmly less frequentff = -.40, p < .01)
and less severe NSH € -.39, p < .01). Surprisingly, increased useagrative reappraisal

at baseline was related to greater growth in fraquef NSSI over timef(= .34, p < .01).
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Finally, the increased use of cognitive reapprassal time was negatively related to medical
severity of NSSI over time, but only marginally rsiftcant with our revised criterion for
significance f§ = -.33, p =.02).

Findings regarding cognitive reappraisal were gahereplicated in analyses with
complete cases (see Table 13). Cognitive reappraisa not, however, significantly
associated with change in any aspect of NSSI. @frabvariables, only the relationship of
baseline adverse life events and NSSI severity praserved (i.e. more life stressors at
baseline were significantly associated with moreoss injuries). Older participants were
also more likely to report increased medical seyet baseline. Participants with a history of
suicide and more adverse life events at baselinme also more likely to report longer NSSI
histories.

Discussion

We investigated changes in the use of emotion atigul strategies (cognitive
reappraisal, expressive suppression, and variotetsfeof ruminative thinking) and their
impact on NSSI severity (i.e. frequency, duration anedical severity) among a cohort of
adolescents with a history of NSSI, over two yesvbile there were significant differences
in the use of cognitive reappraisal, expressivepsegsion and use of each facet of ruminative
thinking at baseline among this cohort comparedh wieir non-injuring peers, overall, their
trajectories were not significantly different. Te&ception was that those who self-injured
experienced more adverse life events at baselimedamonstrated a greater increase in life
events over the three years of the study compaitbdtieir non-NSSI peers.

Of the emotion regulation variables, only cognitiveappraisal at baseline had a
significant association with NSSI severity over aaobve the influence of gender, age,
suicide history, psychological distress, adverf@dients and the concurrent and prospective

associations between the emotion regulation presesds expected, higher cognitive
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reappraisal was associated with lower frequencyraadical severity of NSSI at baseline.
Similarly, although only marginally significant, ovesults also suggest that persistent and
increasing use of cognitive reappraisal may havslight protective effect in reducing
medical severity of NSSI over time. The sizes @& #ssociations, however, are small and
future research to replicate our findings is waedn

Nonetheless, findings highlight differential effeaf emotion regulation processes on
NSSI. Building adolescents’ capacity to use cogaitreappraisal may be preventive of
frequent and severe NSSI presentations when thayr.o®oreover, among those who were
already engaging in NSSI, increasing cognitive peaigal use may assist with reducing the
severity of their injuries but not frequency or tionation of the behaviour. Results hint at
the possibility that although individuals may engag NSSI to regulate emotions, the
motivation may manifest in different domains (efgequency vs severity) and different
interventions may be required for each of thesealosa Future NSSI research on domain-
specific contributions of different processes mayuseful (for a broad integrated model of
NSSI see Nock, 2009).

That rumination and expressive suppression were pretlictive of NSSI was
surprising. Further, while there are differentialcreases in rumination and expressive
suppression between those who self-injured ancetivi® do not, the difference between the
groups was not statistically significant. Naturathe failure to predict NSSI could relate to
the shared variance between aspects of ruminagpressive suppression and cognitive
reappraisal. However while bivariate correlationggest some degree of overlap in these
constructs, there remains significant unique vaeatmat could predict NSSI. An alternative
explanation could relate to our measure of rumamatiWWe chose a measure that assessed a

general tendency to ruminate rather than a nedpatnadenced style of rumination. It remains
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to be seen whether general rumination is relateM3$&! or whether NSSI is specifically
related to rumination on negative experiences.

Our findings with regard to female adolescents r@pg increasing NSSI severity
across the three waves supports the current dtateowledge. Gender differences have been
reported in regard to methods of self-injury (BasteClaes, Willem, Muehlenkamp, &
Bijttebier, 2011; Bjarehed et al., 2012; Sornberdé¢eath, Toste, & McLouth, 2012) and
onset (Andrews et alin press. Martin et al. (2010) reported that lifetime paéance of NSSI
among females aged 10-17 years was 10.1% (cf. ma#e8%), with a 12-month prevalence
of 6.3% (cf. males = 4.6%). There was only a slidjfference among males and females in
regard to 4-week prevalence rates (females = 2mdétes = 2.5%). Our results show that not
only is NSSI more likely to be maintained by fematiolescents, its severity (i.e. frequency
and seriousness) may increase over time. Whilefsignt, the association is nonetheless
small and the relationship was not found in the glete case analysis, suggesting a need to
replicate this finding in future research.

Suicide history did not predict any aspect of NGfthough in complete case analysis,
it was predictive of longer NSSI history at base)imAlthough the relationship between NSSI
and suicide is somewhat ambiguous, NSSI is likefisla factor for later suicide behaviour
(Whitlock et al., 2013). What is less clear is wWiegtsuicide behaviour increases severity of
NSSI over time. Our findings are consistent witeyious research that indicate while NSSI
may be a risk factor for suicide, suicide behavidaes not predict NSSI (for review see
Hamza et al. 2012). As the focal point of this gtudhs prediction of NSSI we did not assess
whether earlier NSSI predicts subsequent suiciti@eur.

Implications
Results suggest adolescents who engage in NSStliexge more acute life stressors

and are more likely to engage in emotion regulatmyocesses that heighten negative
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emotional states such as expressive suppressioruanidation than more adaptive strategies
such as cognitive reappraisal than their peers wbhonot self-injure. Nonsignificant
differences on the mean slopes for these emotigulaton strategies suggest similar
developmental trajectories for both cohorts. Howgadolescents who self-injure continue to
experience more acute life stressors over time thair peers, without the concomitant
emotion regulation skills to manage the emotionieiis from these stressors. Within this
context, adolescents with higher cognitive reagalaare more likely to have less severe
NSSI presentations.

NSSI is primarily used as a means of emotion reguiawith the assumption being
that this strategy is used when other emotion e techniques are lacking. Our findings
support this assertion, but go further to implicate specific type of emotion regulation in
this process. Improving the effective use of cagaiteappraisal may be protective of further
escalation of self-injurious behaviour over timepeS&ifically, given the nonsignificant
associations between NSSI and the other emotiomatgn processes, our results suggest
improving adolescents’ skills and capacity to reajge and reduce the emotional salience of
adverse life events is likely to have more utiliban interventions to reduce maladaptive
emotion regulation use.

Currently there are few interventions for NSSI agnadolescents with robust evidence
on their efficacy (see Brausch & Girresch, 2012;sWaurn et al., 2012). Two promising
areas are Cognitive Behavioural Therapy (CBT), Bralectical Behaviour Therapy (DBT)
although lack of randomised controlled trials aacklof specificity in treatment targets (e.qg.
deliberate self-harm including behaviours with bstircidal and non-suicidal intent vs NSSI)
obscure conclusions that can be drawn regarding #fécacy in reducing NSSI. CBT
approaches include enhancing problem-solving andtiem regulation skills, as well as

cognitive restructuring which focuses on beliefsl appraisals. DBT interventions comprise
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a combination of individual therapy and skills tag components where participants are
taught skills in mindfulness and acceptance, emotregulation, distress tolerance,
interpersonal effectiveness. Importantly, in indival sessions, triggers for target self-harm
behaviours, and appropriate cognitive and behaalakills to cope with these triggers, are
identified through chain analysis (for DBT generafliee Koerner & Dimeff, 2007).

A recent evaluation of a pilot DBT program for askdents reported significant
reduction in NSSI over a one-year period amongi@pants (Fleischhaker, Bohme, Sixt,
Bruck, Schneider, & Schulz, 2011). While the cdnitions of specific components of the
program to treatment outcome were not specificellsiluated, there is some support that a
focus on cognitive, emotional and behavioural ®iggplays an important role (Slee,
Spinhoven, Garnefski, & Arensman, 2008). Finallylight of limited empirically supported
interventions, several researchers and expertifigld of NSSI have published articles and
books that together provide guidelines for clingatreating NSSI. Among the common
strategies recommended are cognitive interventsuth as Socratic questioning to address
self-derogatory beliefs, as well as beliefs abo8SN(Washburn et al., 2012). Our findings
are therefore consistent with current thinkingha field and suggest that maintaining a focus
on addressing dysfunctional cognitions in the eamotegulation process may be promising.
Limitations

Our sample is predominantly female and, therefgeegeralisability of findings to male
adolescents is limited. While the retention rate c@mmparable to other studies with
adolescents, participation rates are below othéodebased recruitment studies. The
representativeness of our sample is thereforedonifddditionally, less than 50% of our final
sample participated across all three waves. Toeaddthis we have utilised accepted
methodologies for handling missing data. Rathen tr@ating new data where none existed,

FIML approaches enable all available data to bel usegenerating a consistent covariance
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matrix which is then analysed (Acock, 2012). Noe&ths, we have also included robustness
tests to compare results from FIML analyses withfthl sample as well as with participants
who completed the three waves only. Findings amegdly consistent, although further
research is warranted.

When exploring the relationships between emotiogulegion strategies and NSSI,
none of the models tested demonstrated acceptabtielniit. This could be due to low
power, but also indicates that a range of factas aonsidered in this study are likely
important in the development and maintenance of INS&ure work would benefit from a
large sample in which to test numerous, and compé&ationships. Related to this, while we
were able to examine change over a three yeardoand allowed for the shape of the growth
function to be freely estimated with the use ofamstrained models, it was not possible to
more fully explore non-linear change in the varsobf interest given the limited number of
time-points in the study. This may also have couoted to lower model fit.

As noted above, the size of the associations betwegnitive reappraisal and NSSI are
small and therefore further research is requirectpdicate our findings. Interestingly, Aldao
et al. (2010) reported in their meta-analytic rewvtbat while cognitive reappraisal had strong
associations with affective disorders such as éspya and anxiety, its associations with
disorders of dysregulated behaviours such as sulestase and eating disorders was small.
Although NSSI was not considered in this reviewWlofeing Selby and Joiner (2009), it may
share commonalities with substance use and eatswgydérs as a dysregulated behaviour,
and therefore the small effect size may be consistéh previous work.

Finally, our analyses were based on a single uhitinee and therefore were less
sensitive to piecemeal changes over time. It was abt possible to capture bidirectional
influences (e.g. simultaneous influence of NSSkarotion regulation processes over time),

which may illuminate the dynamic processes involweNSSI. This is particularly true of the
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relationship between psychological distress andIN8&ich is likely more dynamic than our
measure allowed us to capture. Similarly, while eantrolled for both concurrent and
prospective covariation among our emotion regutatrategies, additional studies with a
larger sample would allow detailed exploration loé tcomplex interactions between these
strategies over time. Specifically, a combinatidmumination and suppression may increase
risk of NSSI or exacerbate severity over time, #mel relationships between our variables
might best be conceptualised as mediated or madkeréhile our attempts to explore these
interactions between variables were hampered bypleasize, our main effects analysis
provides some clues as to which emotion regulagtoategies (i.e. cognitive reappraisal) are
most salient in predicting NSSI, and can guiderituork in this area.
Conclusions

Despite limitations, the current study is, to oumowledge, one of few longitudinal
studies on adolescent NSSI. It highlights the sirmies and differences in the use of emotion
regulation strategies between a cohort of adolésagho have and/or continue to engage in
NSSI and their non-NSSI peers. Findings indicata tiwhile both cohorts have similar
emotion regulation trajectories, adolescents whbigere start off at a disadvantage and
have a propensity to engage in less helpful presegst tend to heighten negative emotional
states. They are also more likely to experienceeaging acute life stressors over time than
their non-self-injuring peers. Results recommerld@asing focus on improving adolescents’
frequency and skills in use of cognitive reappraisaefforts to reduce NSSI among this

population.
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Table 9

Comparison between groups on means (standard d@v&tof variables of interest

NSSI No NSSI

Timel Time2 Time3d Timel Time2 Time3

Adverse Life Events 32.48 33.88 34.20 27.35 28.04 28.29
(5.90) (6.00) (5.99) (4.77) (4.92) (4.94)
Psychological Distress 27.23 27.76 28.31 2192 2239 23.05
(7.66) (7.76) (7.55) (5.51) (5.66) (5.64)
Cognitive Reappraisal 25.60 25.77 25.26 28.96 29.43  29.36
(6.99) (7.20) (7.00) (6.21) (6.09) (6.19)
Expressive Suppression 15.58 16.67 17.09 13.64 14.59 15.11
(5.09) (5.19) (5.10) (4.88) (5.12) (5.13)
Problem-focused 21.21 21.75 21.78 16.96 17.58 17.68
Thoughts (7.56) (6.62) (7.17) (7.01) (6.89) (6.87)
Counterfactual Thinking 21.19 22.04 22.74 18.29 19.63  20.09
(5.79) (5.26) (4.58) (6.31) (5.90) (5.70)
Repetitive Thoughts 21.34 22.50 22.86 18.57 19.75 20.19
(5.15) (4.54) (4.40) (5.72) (5.33) (5.12)
Anticipatory Thoughts 10.17 10.55 10.39 9.60 9.78 9.82

(2.86) (2.70) (2.75) (3.00) (2.87) (2.78)




Table 10

Correlations at baseline between variables of iagtr
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NSSI 2.

. NSSI 33**
. Adverse Life Events -

. Psychological Distress

. Cognitive Reappraisal

. Expressive Suppression

. Problem-focused Thoughts

. Counterfactual Thinking

. Repetitive Thoughts

© 00 N O 0o~ W DN P

. Anticipatory Thoughts

No NSSI 2.

. NSSI -
. Adverse Life Events -
. Psychological Distress

. Cognitive Reappraisal

1

2

3

4

5. Expressive Suppression

6. Problem-focused Thoughts
7. Counterfactual Thinking
8. Repetitive Thoughts

9

. Anticipatory Thoughts

4 5. 6
36** 31 19% [ 22%
Al - 18* 14* [ 39**
- -40**  31** .55**
- -.01 -.26™*
- 23
4 5. 6 7

39% - 15% 11 [ 34%

- =23 .26 43*
- -.02 -.10**
- 31

30**

.10
21**
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A3
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A2
23**
80 .43*

.01
.10
21%*

-.10 .00

.10
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59**

.05

A8**
.56%*
A8

32%*% . 20%*
.80 .36 .22**
07**  .05* .14**
9% 14 0%
58**  B8** . 49**
- .61**  52**
- S1**

**p <.01



Table 11

Comparisons between groups on model fit indicesiiorariate latent growth curve models

NSSI No NSSI
v CFl "~y RMSEA Ay v CFl % RMSEA Ay

Adverse life events

Constrained 8.14=.04 .99 .99 .06 > 13.3(p<.01 99 1.00 .04 ns

Unconstrained  1.6=.44 1.00 1.00 .00 9.4p<.01 1.00 1.00 .04
Psychological distress

Constrained 343%=-33 1.00 1.00 .02 ns 44222 1.00 1.00 .01 ns

Unconstrained 2.14=.34 1.00 1.00 .01 4.18+.13 1.00 1.00 .02
Cognitive Reappraisal

Constrained 15.3@<.01 .93 .99 .09 o 6.96p=.07 99 1.00 .02 ns

Unconstrained  3.23=.20 99 1.00 .03 4.0p=.13 1.00 1.00 .02
Expressive Suppression

Constrained 9.0=.03 97 .99 .06 > 25.0p<.01 .98 .99 .05 ok

Unconstrained 2.1p=.35 1.00 1.00 .01 7.54=.02 1.00 1.00 .03
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Problem-focused Thoughts
Constrained 16.2p<.01 .94
Unconstrained  1.9%=.37 1.00

Counterfactual Thinking
Constrained 30.9%<.01 .90
Unconstrained 19.74<.01 .94

Repetitive Thoughts
Constrained 18.84<.01 .90
Unconstrained  3.39=.18 .99

Anticipatory Thoughts
Constrained 7.7%=.05 .98
Unconstrained  8.4@=.66 1.00

NSSI
Constrained 1.8=.60 1.00

Unconstrained  1.5§=.45 1.00

.99

1.00

.97

.98

.98

1.00

1.00

1.00

1.00

1.00

.09

.00

A3

13

.10

.04

.05

.00

.00

.00

o 17.41p<.01

1.2p=.54

w 30.66p<.01

7.49=.02

#x 23 13p<.01

4.58=.10

ns 7.48+.06

20.3p5.01

ns -

.99

1.00

.98

1.00

.98

1.00

.99

.97

1.00

1.00

.99

1.00

.99

1.00

1.00

1.00

.04

.00

.06

.03

.05

.02

.02

.06

*k%k

*k%k

*k%k

*k%k

* p<0l **p<.001

2Constrainedif = 3; unconstrainedf =2
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Table 12
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Comparison between groups in intercepts and slopesivariate latent growth curve

models
NSSI No NSSI
Mean (Std. error) Mean (Std. error) Difference

Adverse life events

Intercept 32.53 (.27)*** 27.35 (.10)*** p<.01

Slope 1.45 (.25)*** 77 (.09)*** p<.01
Psychological distress

Intercept 27.27 (.35)*** 21.92 (.12)*** p<.01

Slope .89 (.37) 58 ((13)*** ns
Cognitive Reappraisal

Intercept 25.49 (.32)*** 29.13 ((11)*** p<.01

Slope -.26 (.37) .24 (.13) ns
Expressive Suppression

Intercept 15.62 (.23)*** 13.67 (.10)*** p<.01

Slope 1.18 (.25)*** 1.04 (.10)*** ns
Problem-focused Thoughts

Intercept 21.27 (.34)*** 16.96 (.15)*** p<.01

Slope .67 (.33) 71 (.14)*** ns
Counterfactual Thinking

Intercept 21.22 (.26)*** 18.19 (.13)*** p<.01

Slope 1.19 (.24)*** 1.40 (.12)*** ns

Repetitive Thoughts



Intercept 21.32 (.24)***

Slope 1.33 (.24)***
Anticipatory Thoughts

Intercept 10.18 (.13) ***

Slope .35 (.14)
NSSI

Intercept 6.26 (.27) ***

Slope 1.11 (.24) ***

18.49 (.12)*+*

1.21 (.11)***

9.71 (.05) ***

.02 (.05)
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p<.01

ns

p<.01

ns

* p< .0l ** p<.001



Table 13

Standardised regression weights of associations awerall NSSI severity and subscdles
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Full sample Complete cases
Total score Frequency Duration Severity Total score Frequency  Duration  Severity

Gender

Gendep NSSlhtercept -.16** -.15 -11 -.13 -11 -.13 -.09 -.04

Gendep NSSkjgpe 35** 23** A3 A1 .25 A7 -.14 22
Age

Ad&ntercepr> NSSlhtercept .26 25%* .07 A7 .16 10 .05 25%*

Ad&ntercepr> NSSkjope -.17 -17 .00 -17 -.16 -.07 .07 -.24

Agesiope>NSSkiope .03 14 .09 .09 18 27 17 16
Suicide History

Suicide History NSSlntercept .07 -.08 .02 14 .06 A1 .18** 21

Suicide History NSSkiope -.05 -.02 -.09 .06 -.02 -.06 -.05 -.15
Adverse Life Events

Life event$ercep NSSintercept .26 .33 .16 .36** 35** 27 28** .80***
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Llfe event%tercepﬁ NSS ls|ope '17 '02 '32 '17 '13 13 37 '.98**

Psychological Distress

Distresstercep® NSSintercept 30** .36 .23 .20 .18 .28 .01 -.33
Dlstres&tercepﬁNSSI‘;mpe '24 '19 '19 '37 '17 '06 16 48

Cognitive Reappraisaf

Reappralsal[ercepte NSS lntercept = .34*** = .40*** ~. 11 = .39*** '.35*** = .35*** ~. 12 '.44***
Reappraisgbpe> NSSkjope -.29** -.09 -.09 -.33 -.24 -.13 -.03 -.26

* p<.0l ** p<.001

20nly cognitive reappraisal significantly contribdte NSSI after controlling for other variablesnbe only these results are displayed
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Postscript

While age was included as a control variable, the main analyses reported in the
above paper did not specifically examine age-related differences in changes in emotion
regulation and their impact on NSSI severity. In the interest of completeness, separate
post hoc analyses were undertaken to replicate significant findings among different age-
groups of participants. Given previous problems with examining interaction effects due
to model complexity and sample size, multi-group comparisons were chosen rather
than specifying an age x reappraisal interaction in the model.

Data Analysis

To retain sufficient power, age groupings were used as there were low numbers of
12 year olds (n = 148), and those aged 16 years and above (n = 129). This resulted in
three groups of adolescents (12-13 year olds, n = 1,235; 14 year olds, n = 975; > 15 year
olds, n =932).

Results

For all age groups, goodness-of-fit indices were below recommended cut-offs (CFIs
= .52-.62, RMSEAs = .12, Gamma hat = .82) indicating poor model fit and that
interpretations of the findings can only be speculative. Clearly, further research with
larger sample sizes is required.

As reported in Table 14, there were group differences in the relationship between
cognitive reappraisal and NSSI. While there was a significant negative relation between
baseline reappraisal and severity of NSSI among the youngest age group of 12-13 year
olds (B = -.60, p <.01), cognitive reappraisal was unrelated to NSSI severity at baseline

among the two older groups.
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Table 14

Standardised regression weights of associations with NSSI severity by age group @

12-13 years 14 years 215 years

Gender

Gender->NSSlintercept -.09 - 32%H% -.03

Gender->NSSlsiope 23 Ve 12
Suicide History

Suicide History->NSSlintercept .36 -.15 21

Suicide History->NSSlsiope -13 27 -45
Adverse Life Events

Life eventsintercept™> NSSlintercept 51 .04 .36

Life eventsintercept> NSSlsiope -.35 -21 -.38

Life eventssiope>NSSIsiope 44 29 19
Psychological Distress

Distressintercept=> NSSlintercept -.09 BhHxx -11

Distressintercept=> NSSlsiope -.00 -.63 .52

Distresssiope> NSSlsiope -14 -.03 -14
Cognitive Reappraisal?

Reappraisalintercept> NSSlintercept -.60** -41 -.15

Reappraisalintercept> NSSlsiope .67 .53 -.04

Reappraisalsiope> NSSIsiope -.34 -.24 -.65%*

¥ p<.01 **p<.001

aQOnly cognitive reappraisal significantly contributed to NSSI in the original analysis, hence only these
results are displayed
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For all age groups, use of cognitive reappraisal at baseline was unrelated to
changes in NSSI severity. However, increased use of cognitive reappraisal was
significantly related to a decrease in NSSI severity over time among the oldest age group
of 15 years and over (3 =-.65, p <.01).

Discussion

Findings were somewhat consistent with the results from Study 2 and indicate
that less use of cognitive reappraisal is implicated in initial NSSI among adolescents
aged 12-13 years but not among older adolescents. Null relationships between change
in reappraisal use and NSSI severity among the younger age groups may be reflective of
floor effects as reappraisal use is expected to decrease during this period (Gullone et al.,
2012; Gullone & Taffe, 2012). Results suggest that among older adolescents (> 15 year
olds) who self-injured, increasing cognitive reappraisal use is likely to be beneficial in
reducing NSSI severity. Together, findings from the post hoc analyses hint at
developmental influences however, given low model fit, these observations are

tentative and further research is warranted.
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CHAPTER EIGHT

GENERAL DISCUSSION

The set of three empirical studies reported in this thesis aimed broadly to examine
(i) how the emotion regulation processes of cognitive reappraisal, expressive
suppression and rumination were related to NSSI, and specifically, (ii) their role in NSSI
onset and its severity. In regard to the first question, the potential for a distress x
emotion regulation process interaction, based on extant theoretical models, was tested.
Developmental changes in emotion regulation were also taken into account particularly
when investigating how these emotion regulation processes were related to first
episode NSSI through examination of age-related interactions. In pursuing these
questions, the three studies adopted a stress x diathesis approach that acknowledges
that stressful situations and life events, as well as emotional distress act as triggers for
NSSI. They also adopted a nuanced consideration of the role of rumination by exploring
how aspects of ruminative thinking may differentially relate to NSSI.
8.1 Research Findings
Study 1 tested a model which proposed the relationship between adverse life
events and NSSI was mediated by psychological distress, and that emotion regulation
moderated these relationships (i.e. between life events and psychological distress, and
between psychological distress and NSSI). As reported in Chapter 5, there was support
for some of the proposed interactions (e.g. in regard to life events) but not others (e.g.
distress and rumination). Indirect effects via psychological distress were also
statistically significant. The relationships between adverse life events, psychological

distress and NSSI were stronger in the context of low cognitive reappraisal and high
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expressive suppression. Adverse life events were more strongly related to NSSI in the
presence of greater tendency to engage in counterfactual rumination (i.e. comparing
one’s present circumstances with what one hoped it could have been) and a lower
tendency for anticipatory rumination (i.e. thinking persistently in anticipation of a
future event). Although interaction and indirect effects were statistically significant,
they were weak and therefore indicate direct effects of emotion regulation processes in
NSSI are more relevant. Even so, the regression coefficients for these direct
relationships were < .06 and were also weak. These unexpected results may be partly
due to the measure of distress used as it indexes psychological deterioration, and the
measure of adverse life events which included serious incidents such as physical abuse,
parental separation or divorce, illness, and death among friends and family. It remains
to be seen if these emotion regulation processes may give rise to stronger effect sizes in
the context of negative affective states and daily hassles.

Nonetheless, direct relationships with NSSI were in the expected direction.
Adverse life events and psychological distress both showed direct positive relationships
with NSSI, and adolescents with low cognitive reappraisal and high expressive
suppression were more likely to report more severe NSSI. However, the overall model
accounted for only 18% of variance in NSSI scores.

Among the facets of ruminative thinking, it is interesting that counterfactual and
anticipatory rumination both had direct relationships with NSSI but problem-focused
rumination and the experience of uncontrollable repetitive thoughts did not.
Counterfactual rumination was positively related to NSSI while anticipatory rumination
had an inverse relationship. Taken together, findings suggest the tendency to dwell on
the past rather than the future (as in the case of anticipatory rumination) is related to

increased NSSI severity. With null findings on the contribution of problem-focused
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rumination (i.e. rumination on present circumstances), findings are consistent with
those reported by Selby et al. (2013) regarding temporal orientation of rumination and
its relationship with NSSI risk. As noted in Chapter 4, the measure of anticipatory
rumination is differentiated from worry in that the former indexes thoughts which may
be either positively or negatively valenced whereas worry thoughts are focused on
anticipated threat or danger and, as such, are negatively valenced. That high
anticipatory rumination was related to lower NSSI severity suggests, to the extent that
they are positively valenced, thoughts about the future may be protective and parallels
findings on optimism in the NSSI literature (see Tanner et al., in press).

Among a subsample of adolescents with a history of NSSI, only the direct
relationship between cognitive reappraisal and NSSI was maintained. Additionally, for
these adolescents, higher levels of anticipatory rumination decreased risk conferred by
high levels of psychological distress, although psychological distress by itself was not
related to NSSI. Again, the measure of distress used in the study may account for this
anomaly but findings also indicate that among adolescents who self-injured, specific
NSSI vulnerabilities such as behavioural reinforcement and overidentification with the
behaviour may be involved such that these individuals engage in NSSI even in the
presence of minute emotional stimulation. In either case, findings emphasise that future
oriented thoughts attenuate the influence of distress on NSSI.

The different results in the full and subsample analyses in Study 1 suggest
different processes may be involved in engaging in NSSI in the first place, and in the
overall severity of the behaviour. The cross-sectional nature of the study, however,
limited conclusions regarding the role of the emotion regulation processes of interest in

NSSI onset and its severity. Accordingly, further investigation into their contributions in
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first episode NSSI and its severity was undertaken separately in the two subsequent
studies.

Study 2 examined the relationships of the three emotion regulation processes with
the presence of acute life stressors and psychological distress, and how these
relationships contributed to first episode NSSI. Developmental influences were factored
into the model by examining whether age moderated these relationships. Experience of
adverse life events and psychological distress were significant predictors of prospective
NSSI. While cognitive reappraisal was directly protective of first episode NSSI, this effect
was observed only in regard to NSSI onset 12-months from baseline and not at 24-
months. Although not noted in the article reproduced in Chapter 6, the effect of
reappraisal was weak (r=-.05). None of the other emotion regulation processes
predicted first episode NSSI and there were nonsignificant findings on the moderating
effect of age.

Results contradict previous research which found that cognitive reappraisal was
unrelated to NSSI onset (Andrews et al., in press; Tatnell et al., 2014); although reasons
for the different findings are unclear. Given the strong relationships between acute life
stressors and psychological distress with NSSI, the inclusion of factors such as coping
styles, self-efficacy and perceived social support in these other studies may have
obscured the weak effect of reappraisal.

The third and final study focused on the role of cognitive reappraisal, expressive
suppression and rumination in NSSI severity among adolescents who self-injured.
Specifically, it examined whether changes in emotion regulation were related to
changes in NSSI severity. As reported in Chapter 7, adverse life events and psychological
distress at baseline and changes in these factors over time were not related to change in

NSSI severity. Of the emotion regulation processes of interest, adolescents with more
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frequent use of cognitive reappraisal were more likely to report less severe NSSI at
baseline which was reflected in less frequent NSSI. However, over time, these
adolescents tended to engage in more frequent NSSI, which may be due to greater room
for growth. Increases in cognitive reappraisal over time were significantly related to
decreasing NSSI severity even when accounting for gender, age, stressful situations and
life events, psychological distress, and concurrent and prospective relationships
between the three emotion regulation processes of interest. The exact nature of this
effect is unclear as nonsignificant findings emerged when specific domains of NSSI
severity were examined (i.e. frequency, duration, medical severity). However, compared
with the two earlier studies undertaken, the relationship of cognitive reappraisal with
NSSI severity was more robust. None of the other emotion regulation processes (i.e.
expressive suppression and rumination) were significantly related to NSSI severity over
time.

No studies to-date have examined the relationship between changes in emotion
regulation with change in NSSI severity, and in this regard, Study 3 is unique. While
Selby et al. (2013) investigated the contribution of daily fluctuations in rumination and
NSSI frequency, the authors did not specify nor examine change in NSSI. Results from
the final study adds to preliminary findings by Andrews et al. (2013) and suggest that
not only is cognitive reappraisal critical in the maintenance of NSSI, it also has a
significant impact on its severity over a two year period. Findings were consistent with
the literature which indicates that reappraisal is an adaptive emotion regulation
process associated with lower negative emotions as well as less psychopathology.

Given that main analyses in Study 3 did not specifically examine whether there
may be age-related differences (and by implication, developmental influences) in the

pathways between cognitive reappraisal and NSSI severity, a post hoc analysis was
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undertaken using a multi-group approach. Among participants in the 12-13 years age
group, reappraisal was significantly related to NSSI severity at baseline but not changes
in severity over time. Among those in the 14 years age group, reappraisal-NSSI
relationships were nonsignificant. Finally, among the oldest age group of 15 years and
above, while baseline reappraisal was not related to NSSI, greater increases in cognitive
reappraisal were related to decreases in NSSI severity over time. However, no firm
conclusions can be drawn from these results which require replication as the models
tested did not meet minimum criteria for goodness-of-fit indices and lacked sufficient
power to test for interaction effects with age.

Interestingly, between-group differences were found among adolescents who self-
injured and their non-self-injuring peers on the variables of interest at baseline.
Generally, self-injurers were more likely to report a greater number of stressful
situations and life events, and more psychological distress, expressive suppression, and
rumination. They also recorded lower scores on cognitive reappraisal. Examination of
trajectories of these variables showed that the main difference between groups was
experience of more stressful situations and life events over time among adolescents
who self-injured compared to their non-self-injuring peers. There were nonsignificant
between-group differences in the trajectory of the other variables over the study period.
8.2 Cognitive Reappraisal, Expressive Suppression, and Rumination in Adolescent
NSSI

In regard to the broad question on the roles of cognitive reappraisal, expressive
suppression and rumination in NSSI, results indicate these emotion regulation
processes distinguished adolescents with a history of NSSI from their non-self-injuring
peers. Adolescents who engage in NSSI are more likely to use emotion regulation

processes which tend to heighten negative emotional states rather than those which can
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potentially reduce these emotions. From the nonsignificant group differences in the
trajectories of these processes across the three time-points, it could be inferred that
developmental patterns of emotion regulation among adolescents who self-injured and
those who do not are similar. However, self-injurers were more likely to have
experienced more incidents of adverse life events over time. Consequently, these
adolescents are more vulnerable as they are less prepared to respond effectively to the
challenges they experience. This observation is especially pertinent in NSSI onset where
acute life stressors and distress increased risk of engaging in NSSI for the first time.
Findings are consistent with the general view that adolescent self-injury is associated
with deficits in emotion-focused coping and difficulties with emotion regulation. These
deficits could, in turn, also contribute to the number of stressors experienced by self-
injurers given that these skills are required for successful negotiation of daily life and
interpersonal relationships (see Gross, 2013; John & Gross, 2004). Engagement in NSSI
itself might also feature in a vicious cycle of disruptive relationships (Gratz, 2003),
adding to the number of stressors experienced by adolescents who self-injured.

The two later studies emphasise the different processes implicated in engaging in
NSSI in the first place, and in the overall severity of the behaviour. The presence of acute
life stressors and distress predicted first episode NSSI but were not significantly
associated with changes in NSSI severity. The differential contribution of acute life
stressors and distress indicate that adolescents engage in NSSI as a response to
emotional distress, whereas these factors are less relevant in the maintenance and
escalation of the behaviour despite accumulating incidents of stressful situations and
life events over time.

In either case, the extent to which adolescents are proficient in the use of cognitive

reappraisal is likely to mitigate both risk of first episode NSSI and its severity over time
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while expressive suppression and rumination had no prospective effects. Therefore,
adolescent NSSI may be more strongly related to the absence of adaptive emotion
regulation rather than the presence of maladaptive emotion regulation which intensify
negative emotion.

8.2.1 Cognitive reappraisal and NSSI

Individuals who engage in NSSI tend to experience more frequent and higher
levels of negative emotion (Bresin, 2014; Fliege et al., 2009; Klonsky & Muehlenkamp,
2007). A dispositional tendency to use cognitive reappraisal probably circumvents the
emotional triggers for the behaviour, and to a lesser extent, may attenuate levels of
distress experienced and therefore reduce the likelihood of NSSI and its escalation.
While the specific mechanisms are unclear, it is speculated that the ability to attribute
positive (or less negative) meanings to one’s circumstances is likely to reduce the
negative emotional salience of these circumstances and thereby reduce the intensity
and duration of negative mood states.

However, the protection conferred by cognitive reappraisal in first episode NSSI
applied only to onset at 12-months from baseline when the mean age of participants
was 14.9 years, but not at 24-months when mean age of participants was 15.8 years.
The differential relationships of reappraisal and NSSI onset suggests it may be
influenced by developmental changes in cognitive-emotional processing during
adolescence. Previous research showed quadratic trends in reappraisal use during
adolescence, with an initial decrease from early- to mid-adolescence followed by a
subsequent increase through late adolescence (Gullone et al., 2010; Gullone & Taffe,
2012). Brain imaging studies reported parallel regions that support cognitive
reappraisal which mature at different rates (McRae et al., 2012). These may account for

reports that among all adolescents, reappraisal was effective in reducing negative affect
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but greater reductions were observed among older adolescents (Silvers et al., 2012).
Studies on adolescents’ decision-making emphasised changes occurring in the 14-17
year period which impact on their ability to make decisions when emotionally aroused
(Steinberg, 2005; Zelazo & Carlson, 2012), and that as adolescents mature they are
more resistant to affective cues when assessing rewards from risky decisions (Albert &
Steinberg, 2011). Together these studies indicate that in the early stages of
development adolescents are less effective in using reappraisal to reduce negative
emotion, have a lower capacity to engage in decision-making when experiencing high
emotional arousal, and have lower resistance to affective cues when making risky
decisions. Webb et al. (2012) found that increased use of cognitive reappraisal was
related to increased effectiveness in reducing negative affect. Thus, despite achieving
smaller reductions in negative affect during the early stages of adolescence, a greater
tendency to engage in cognitive reappraisal is likely to be more effective in reducing
emotional arousal and facilitates making more adaptive decisions in the early stages of
adolescence. Conversely, as adolescents mature in these cognitive-emotional processing
capabilities, frequency of reappraisal use confers little benefit as they are more capable
of making adaptive decisions when experiencing emotional strain. Naturally, these
observations are speculative as none of the studies measured participants’ cognitive-
emotional development. While age may be a putative index of when these
developmental changes occur, they are not age-specific. This could account for the
nonsignificant interaction between age and reappraisal in predicting first episode NSSI.
Whether and to what extent these developmental changes influence the impact of
cognitive reappraisal on NSSI severity over time is unclear. Results from the post hoc
multi-group analysis reported in Chapter 7 suggest they may be implicated as there

were differential relationships among the groups. For younger adolescents aged 12-13
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years, higher reappraisal was related to lower NSSI severity only at baseline and did not
affect change in severity over time. These adolescents may be at risk of more severe
NSSI at baseline due to deficits in their cognitive-emotional processing capabilities and
increased use of cognitive reappraisal provides a buffer. However, reappraisal had no
impact on future NSSI severity among this group, which may be due to naturally
occurring developmental maturity among these adolescents over time. Among
adolescents aged 15 years and above, nonsignificant relationships between reappraisal
and NSSI at baseline were found. This may be reflective of developmental maturation
described above. However, while older adolescents may be capable of more
sophisticated cognitive-emotional processing, increasing reappraisal is likely to confer
additional benefits in reducing NSSI severity. These observations are, naturally,
tentative given the limitations to the post hoc analysis, and the overall study design
described above.

8.2.2 Expressive suppression and NSSI

Previous research shows expressive suppression increases the experience of
negative emotion (Gross & John, 2003; Gross & Levenson, 1993, 1997) and hints that it
may be pertinent in NSSI, especially in regard to NSSI severity (Hasking et al., 2008;
Hasking et al,, 2010). The null findings in the present research on the prospective
contribution of expressive suppression were therefore unexpected, and may be due to a
lack of specificity. Zeman et al. (2006) noted display rules (i.e. rules regarding emotional
expression) are learnt early in development and become more heightened in
adolescence with increased awareness of the interpersonal consequences of emotional
expressive behaviour. Use of expressive suppression may be adaptive, such as when
suppressing expressions of joy in the company of a friend who is feeling sad. Increasing

use of expressive suppression may be reflective of these situations, rather than a
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tendency to suppress negative emotions per se, with the concomitant amplification of
negative emotion states. Thus it may be that the risk associated with increased
expressive suppression may only be applicable to an increased tendency to suppress
the expression of negative emotions rather than a tendency for expressive suppression
generally. Such a view is consistent with perspectives of NSSI as a means to
communicate distress (i.e. the social signalling hypothesis described by Nock, 2009) as
adolescents who tend to suppress the expression of negative emotions may be unable to
make their distress known to others.

However, results do suggest expressive suppression is somehow implicated in
NSSI. The current findings that adolescents who self-injured had significantly higher
scores on suppression, are in accord with other research that indicates some
relationship with NSSI maintenance and severity (Andrews et al., 2013; Hasking et al.
2008; Hasking et al. 2010). Research into the link between suppression and NSSI tends
to specify the direction of influence as flowing from suppression to NSSI. Perhaps the
relationship between the two has an opposite direction. As NSSI may itself be a form of
emotional expression, adolescents who self-injure may be more reluctant to express
emotion generally as doing so is associated with a behaviour that attracts both shame
and guilt in the perpetrator and stigma from those around them. This observation is, of
course, speculative and needs to be tested.

8.2.3 Rumination and NSSI

Similarly, nonsignificant findings in relation to rumination and NSSI may also be
obscured by the measure of rumination used which was not specifically predicated on
negative emotion states but was intended to measure a global repetitive, intrusive
thinking style. According to the Emotional Cascade Model (Selby & Joiner, 2009),

rumination predicts dysregulated behaviours such as NSSI only in the context of
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negative emotion states. In these circumstances, rumination amplifies the negative
emotion through emotional cascades. It remains to be seen whether a tendency to
ruminate while in a negative mood state, rather than a disposition to ruminate
generally, is predictive of future NSSI.

Nonetheless, results from the first study show that consideration of different
aspects of ruminative thinking can illuminate the nuances in the rumination-NSSI
relationship, hinting at the relevance of dwelling on the past and making comparisons
with the present (i.e. counterfactual rumination) among adolescents with more severe
NSSI. Although not predictive of NSSI onset and its escalation, counterfactual
rumination may be characteristic of adolescents with more severe NSSI as they have
experienced a greater number of adverse life events and therefore might be more prone
to ponder about what could have been. Again, this speculation hints at a reverse
direction in the association between rumination and NSSI, and might account for how
results from the cross-sectional analysis were not replicated in the prospective studies
reported in Chapter 6 and Chapter 7.

8.3 Research Implications

The current research highlights several areas for further investigation in regard to
the contribution of emotion regulation processes in NSSI. Firstly, the impact of
developments in cognitive-emotional processing during adolescence is of direct interest
if effective interventions for adolescent NSSI are to be developed. Related to this, the
current research focused on adolescents (12-18 year olds) and, as noted in Chapter 6,
was able to examine NSSI onset predominantly from 14 years and above. However, this
represents the upper range of the typical age of onset which has been estimated at 12 to
14 years. Extension of research to include younger children would be beneficial as it can

assist in further elucidating developmental influences on NSS]J, allowing for examination
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of biological (e.g. puberty) and social (e.g. transitions from child to adolescent, primary
to high school) changes.

Secondly, it ought to be noted that the effects of cognitive reappraisal in NSSI
onset were weak. As discussed, the strength of the relationship between reappraisal and
NSSI may be obscured by the indices of acute life stress and distress used in the current
research which include more extreme incidents and psychological deterioration.
Alternatively, effect sizes of reappraisal use may be dependent on other factors (e.g.
self-efficacy, attributional styles) which were not examined in these studies. Cognitive
reappraisal refers to a process by which emotions are regulated, and the measure
indexes tendency to reappraise rather than the content of reappraisals. Future research
on the influence of attributional styles (i.e. content of appraisals) may be useful as
previous studies suggest negative attributional styles contribute to maintenance of NSSI
(see Guerry & Prinstein, 2010), while optimism is negatively related to NSSI and
attenuates the adverse contribution of high psychological distress (Tanner et al., in
press). Work on stress reappraisal or, more specifically, arousal reappraisal (see
Jamieson, Mendes, & Nock, 2013) where individuals interpret physiological stress
responses in a positive light (e.g. assisting one to take action) suggests it may also be
useful in extending understanding of reappraisal processes in NSSI. Finally, a recent
study by Perez, Venta, Garnaat, and Sharp (2013) implicates beliefs about emotion
regulation capability. The authors found that adolescents with high scores on the
“limited access to emotion regulation strategies” subscale of the Difficulties in Emotion
Regulation Scale (Gratz & Roemer, 2004), which reflect these beliefs, were more likely
to have engaged in NSSI over and above other indices of emotion dysregulation (i.e.
nonacceptance of emotional experience, difficulties with goal-directed behaviours and

impulse control, lack of emotional awareness, and lack of emotional clarity). As
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acknowledged by the authors, the study examined lifetime NSSI and is limited in its
generalisability to current or future NSSI. However, it highlights another promising
extension of findings reported in this thesis.

A third and further area of future research pertains to investigation of emotion
regulation of negative mood states specifically rather than general use of these emotion
regulation processes. As previously highlighted, the contribution of expressive
suppression and rumination in NSSI may be predicated on engagement in these
processes when in a negative mood. Thus, their contribution in NSSI may have been
obscured in the current set of studies. Extending this argument, future research may
benefit from utilising other designs such as experience sampling methods (for examples
see Armey et al,, 2011; Selby et al,, 2013; Victor & Klonsky, 2014) which allow for more
focused examination of how use of various emotion regulation processes impact on
mood states (and vice versa), and how these dynamics are related to NSSI.

Fourth, as noted in Chapter 3, emotion regulation is a broad concept and includes
a range of responses that serve to modulate emotional experience. The current research
examined three of these processes. Future research would benefit from examination of
other adaptive emotion regulation processes such as distraction and acceptance of
emotion (Aldao et al,, 2013; Webb et al,, 2012) and their roles in NSSI. Additionally,
examination of how these processes interact with personality factors such as
alexithymia and emotional sensitivity/reactivity could deepen understanding of the
emotional dynamics in NSSI. Future research may also benefit from extending the
enquiry of emotion regulation in NSSI through an investigation of the influence of
different profiles of emotion regulation (see Lougheed & Hollenstein, 2012 on the
relationship of different emotion regulation profiles on internalising symptoms). The

findings from the current research may guide this work and provides some clues as to
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which emotion regulation processes (i.e. cognitive reappraisal) are most salient in
predicting NSSIL.

Finally, it has been observed that findings from cross-sectional studies do not
always translate to longitudinal designs (Andrews et al., in press; Glenn & Klonsky,
2011). This was the case in the current research and emphasises the relevance of
findings in regard to cognitive reappraisal which emerged as a significant factor across
the three studies. Naturally more prospective studies are required to disentangle the
contribution of various risk factors identified in cross-sectional studies in NSSI onset
and severity. Findings from the current research that different processes may be
implicated in first episode NSSI and escalation of the behaviour recommends future
research into different domains of NSSI (e.g. onset, cessation, frequency, medical
severity) to better elucidate which factors are pertinent in each of these domains to
assist with the development of targeted interventions. As previous NSSI has been
identified as a stronger predictor than putative risk factors of future NSSI, research
designs that incorporate the notion of change (such as latent growth curve models)
might assist with these investigations.

Related to the above, cross-sectional findings may not translate to prospective
studies because of the bidirectional influences of NSSI on suggested risk factors. The
various observations regarding acute life stress, expressive suppression and rumination
noted above speculate how NSSI itself might influence these putative risk factors. As
noted in Chapter 7, several data analytic techniques (e.g. autoregressive cross-lagged
techniques, latent difference score approach) are available to examine piecemeal
changes in emotion regulation processes and the concomitant influence on NSSI
severity and vice versa. Unfortunately, due to lack of power, it was not possible in the

current research to utilise these to test piecemeal and bidirectional influences. Certainly
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future research with larger sample sizes to enable such investigations will be well
regarded.
8.4 Clinical Implications

Findings from the three studies reported in this thesis have relevant implications
for the design of prevention, early intervention and treatment programs for adolescent
NSSI. While the tentative conclusion drawn from Study 1 was that contextual, social and
behavioural factors may be more relevant than cognitive factors, findings from the
subsequent studies highlight that addressing adolescents’ appraisals of stressful
situations and life events including the meanings they attribute to them can have a
beneficial effect (albeit small) on their risk of engaging in NSSI in the first place, as well
as the severity of the behaviour over time. Importantly, as adolescents who self-injure
engage in reappraisal less than their non-self-injuring peers but are more prone to
experience a greater number of acute life stressors, interventions should aim to, at least,
increase their use of reappraisal to the same level as their peers. Additionally, given the
nonsignificant associations between expressive suppression and rumination with NSSI,
the current studies suggest improving adolescents’ skill and capacity to reappraise and
reduce the emotional salience of adverse life events is likely to have more utility than
interventions aimed at reducing maladaptive emotion regulation use.

8.4.1 Prevention programs

In regard to NSSI prevention, results suggest building adolescents’ resilience and
capacity to cope with acute life stressors and managing distress is likely to be beneficial.
Universal school-based programs addressing social and emotional learning and mental
health have been implemented to address a range of issues including bullying,
depression and anxiety, psychological health and well-being, and academic

achievement. On the whole, these have been effective (for reviews see Calear &
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Christensen, 2010; Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011; Weare &
Nind, 2011). Such programs are likely to also have a beneficial impact in the prevention
of adolescent NSSI as they build on general skills and competencies.

Hale, Fitzgerald-Yau, and Viner (2014) highlight the constraints under which
school-based prevention efforts operate (e.g. limited funding and time constraints), and
suggested programs aimed at reducing multiple health risk behaviours (MHRB) could
be a solution to these challenges as these programs can target common risk factors. The
authors reported there is some evidence for their effectiveness. Although, thus far, the
evidence for MHRB intervention programs is limited to substance use, aggressive
behaviours, and sexual risk-taking, the findings are promising and hint at a direction
that prevention efforts for NSSI can take.

As NSSI typically first occurs among adolescents aged 12-14 years, findings from
the current set of studies recommend targeted interventions for younger adolescents in
early high school. Specifically, these programs should incorporate capacity building in
the use of cognitive reappraisal to shore up adolescents’ resilience against acute life
stressors. Rather than an add-on, improving skills in reappraisal is likely to address
common risk factors for other problems encountered in adolescence such as
depression, anxiety, and school refusal (Betts et al., 2009; Hughes et al., 2010; Hughes et
al., 2011) which would make these programs attractive given constraints noted above.

The perspectives and research discussed in Chapter 2 are relevant to prevention
efforts. They highlight a range of factors such as exposure to peers who self-injure
which may assist with early identification of adolescents at-risk. Findings from the
current research add to this as they show that adolescents who self-injured experienced
more stressful situations and life events which were predictive of NSSI onset.

Experience of more stressors could, therefore, also be used as an indicator of NSSI risk.
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In the current sample, self-injurers reported a mean of eight out of the twenty
listed acute stressors in the Adolescent Life Events Survey (Hawton et al., 2006) at
baseline, compared with non-self-injurers who reported a mean of five events18. There
were significantly more self-injurers reporting each of the listed acute stressors
compared with non-self-injurers. Greater differences were found on the more “benign”
stressors such as problems with school work and family tensions (cf. abuse), suggesting
it is the presence of more stressors rather than the nature of these stressors that
increases risk. Tentatively, adolescents who have experienced more than five acute life
stressors such as those listed in the Adolescent Life Events Survey may be considered to
be at risk of engaging in NSSI.

As self-injurers also engaged in less cognitive reappraisal at baseline which
increases risk of first episode NSSI, preventive interventions could, therefore, work with
adolescents at-risk to increase reappraisal use as well as its effectiveness. How these
adolescents interpret their circumstances to find more positive appraisals that facilitate
their ability to cope with these stressors (e.g. grieving and accepting death of loved one
as part of life versus catastrophising that they would never be loved again), is likely to
be important. Moreover, given tentative observations regarding the impact of
developmental influences on adolescents’ risky decision-making, preventive
interventions for younger adolescents can also assist with strategies for reducing
emotional arousal and identification of alternative and more productive ways to cope
with these stressors (e.g. mindfulness; see Metz et al., 2013; Tan & Martin, in press) and
reduce the perceived reward value of engaging in NSSI (e.g. weighing up costs and

benefits of engaging in NSSI in the first place).

18 Self-injurers recorded standard deviation of 3.5 adverse life incidents at baseline (cf. non-self-injurers
who recorded standard deviation of 3.0 incidents).
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8.4.2 Early intervention and treatment programs

In regard to early intervention and treatment, access to adolescents who have
begun or continue to engage in NSSI is a critical threshold issue. Adolescents who self-
injure may be the most likely to require assistance but are the least likely to seek it
(Evans et al., 2005). There have been several investigations into this issue (see Berger,
Hasking, & Martin, 2013), including a promising evaluation of a school-based program
which may increase the likelihood of help-seeking among the target population
(Muehlenkamp, Walsh, & McDade, 2010).

For adolescents who self-injure, findings from the current research suggest
increasing cognitive reappraisal use and proficiency is likely to have a beneficial impact.
Such an approach can be incorporated into the range of promising interventions for
adolescent NSSI identified in Chapter 2 (e.g. Cognitive-Behaviour Therapy, Dialectical
Behaviour Therapy, Mentalization-Based Therapy).

Previous research highlights negative emotion states such as feeling sad, anxious
or angry may serve as triggers for NSSI. Indeed, Armey et al. (2011) reported changes in
levels of negative emotion are evident hours prior to self-injurious acts, and reach a
peak during an NSSI episode. This suggests a temporal chain of escalating emotion
which could be interrupted. Based on current research findings, assisting adolescents
who have begun to engage in NSSI to identify cognitive and emotional triggers, and
improving their skills in the use of reappraisal to de-escalate negative emotion states is
indicated in the treatment of NSSI. This approach is featured in several of the
interventions reviewed previously; however, use of chain analysis as featured in
Dialectical Behaviour Therapy interventions extends the analysis further as it does not
just focus on temporally proximate triggers (Koerner & Dimeff, 2007), and could

therefore be more useful.
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Chain analysis proceeds with identifying antecedent factors leading up to the focal
behaviour (typically self-harming behaviours such as NSSI). These antecedent factors
include situational, social, cognitive and emotional factors. The aim of chain analysis is
to identify points at which individuals may interrupt the chain of events leading up to
the behaviour. For example, an individual may identify feeling angry as a precursor to
NSSI. The negative emotional state may be preceded by a comment from a family
member or friend. Negative cognitions arising from the comment may also be identified,
as well as general factors such as feeling physically unwell. Using chain analysis, the
therapist will work with the client to recognise the vulnerabilities associated with
feeling unwell and negative cognitions and to identify strategies to prevent future
reoccurrence of the behavioural chain. Reappraisal may be one of the strategies
suggested to address negative cognitions which in turn may prevent or reduce the
angry feelings that trigger NSSI.

As the discussion in Chapter 2 shows, various perspectives on NSSI including the
theoretical foundations in existing therapeutic approaches implicate a range of other
factors that may be relevant in disrupting the behavioural chain described above. The
Experiential Avoidance Model (Chapman et al., 2006), for example, identifies avoidance
and lower capacity to tolerate distress as possible elements in this chain. Interventions
such as Emotion Regulation Group Therapy (Gratz & Gunderson, 2006; Gratz & Tull,
2011) and Dialectical Behaviour Therapy include components such as acceptance of
emotions, mindfulness and skills in distress tolerance; all of which are likely to have a
beneficial impact. It is also likely that behavioural reinforcement principles will be
pertinent. Previous research indicates NSSI may be reinforced through the alleviation of
unwanted emotional states or achieving a desired emotional state, and may also be

socially reinforced (Nock & Prinstein, 2004). These NSSI-specific vulnerabilities must
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therefore be taken into account. Continuing from the previous example, alternative
behaviours to soothe angry feelings may be suggested. Use of these alternative
behaviours in future episodes is reinforced by the therapist, while reoccurrence of NSSI
is not.

The relative strength of the various components described above (including
cognitive strategies such as reappraisal) are unclear and could benefit from further
investigation, particularly in the context of adolescent NSSI. Given differences in
adolescents’ capacities to engage in cognitive-emotional processing when under stress,
finding the best “mix” is of direct importance.

8.5 Limitations

The above recommendations for future research, as well as prevention, early
intervention and treatment efforts to address adolescent NSSI should be considered in
light of several limitations. While some of these have been previously identified as
topics for further research above, a number of others relating to the design of the
current studies ought to be noted.

Firstly, the three studies drew from a single cohort of adolescents and therefore,
consistent findings across these studies are unsurprising. Replication with different
samples of adolescents is therefore required to establish their robustness. As the
current cohort was predominantly female, and drawn from higher socioeconomic and
urban areas, generalisability of findings to adolescents with different demographic
backgrounds is also limited.

Additionally, less than 50% of the final sample participated across all three waves.
To address this issue, the studies utilised accepted methodologies for handling missing

data. Test of robustness by comparing results using MI and FIML, with data from
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participants who completed the three waves showed findings were generally consistent,
however efforts to increase retention rate in future work should be applauded.

Moreover, the current studies utilised self-report measures of the variables of
interest which are subject to several biases including inaccuracies in reporting and
interpretation. They also did not test specifically for how use of emotion regulation
processes actually affect emotional states for which other designs such as experience
sampling may be more suited. Related to this, the studies measured propensity to use
these emotion regulation processes which may not translate to their effectiveness in
modulating emotions.

Finally, recommendations regarding interventions are naturally tentative and
require development and evaluation before firm conclusions can be made. Nonetheless,
these recommendations highlight some interesting and worthwhile directions that
interventions to address adolescent NSSI can take.

8.5 Conclusion

The current set of studies adds to the limited number of longitudinal examinations
of adolescent NSSI and to investigations on proximal vulnerability factors which are
amenable to change. Specifically, the role of specific emotion regulation processes in
NSSI was examined and as such, provides new insights into the development and design
of prevention, early intervention and treatment among this population.

Consistent with previous work in this area, results highlight differences in
emotion regulation use among adolescents who engage in NSSI and those who do not.
The longitudinal design allowed for an examination of the trajectories of these
processes and showed that, despite the differences in initial levels, these trajectories are
similar. However, adolescents who self-injure start off at a disadvantage and experience

increased vulnerability over time as they are more likely to experience more acute life
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stressors than their peers. While this group of adolescents have a propensity to engage
in less helpful emotion regulation processes that tend to heighten negative emotion
states, results suggest focusing on increasing use of more adaptive processes that
reduce negative emotion (i.e. cognitive reappraisal) may have a more beneficial impact.
The benefits of increased use and proficiency in cognitive reappraisal are likely to apply

across the spectrum of prevention to treatment.
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APPENDIX A

PRELIMINARY STUDY
UNDERLYING STRUCTURE OF RUMINATIVE THINKING: FACTOR ANALYSIS OF THE

RUMINATIVE THOUGHT STYLE QUESTIONNAIRE

The following study was undertaken during the Doctor of Psychology candidacy. It
examined the structure of the Ruminative Thought Style Questionnaire (Brinker &
Dozois, 2009) which was used to measure general ruminative thinking style in the three
main studies reported in this thesis. This preliminary investigation allowed for the

inclusion of a more nuanced examination of the role of rumination in NSSI.

The published article below is reproduced in this appendix.

Article:
Tanner, A., Voon, D., Hasking, P., & Martin, G. (2013). Underlying structure of ruminative
thinking: Factor analysis of the Ruminative Thought Style Questionnaire. Cognitive

Therapy and Research, 37, 633-646. Five-year impact factor = 1.99.
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Abstract The Ruminative Thought Style Questionnaire
(RTSQ) is a 20-item measure assessing a single dimension
of rumination over and above valence, temporal orientation
of thought content, and the cognitive-affective context in
which it occurs. The current study examined the factor
structure of rumination as measured by the RTSQ, and
whether findings of its initial validation study could be
replicated within an adolescent sample (N = 2,362). An
exploratory factor analysis and a subsequent confirmatory
factor analysis were undertaken on two subsamples
(n = 1,181) which did not significantly differ in gender and
age. Five items with factor loadings of <.50 or cross load-
ings of >.30 on a second factor were removed. As
hypothesised, an exploratory factor analysis on the final 15
items demonstrated the RTSQ was comprised of four
rumination subcomponents, labelled “Problem-Focused
Thoughts”, “Counterfactual ~Thinking”, “Repetitive
Thoughts”, and “Anticipatory Thoughts”. A confirmatory
factor analysis supported this, contrary to the initial vali-
dation study. Each of these subscales had differential con-
tributions to psychological distress and coping styles in
separate multiple regressions. Our findings support the
increasing body of evidence suggesting a multidimensional
structure for rumination, and clinical implications are noted.
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Introduction

Mental health problems and disorders are the leading cause
of non-fatal burden of disease and injury among young
people in Australia, accounting for almost 50 % of the
burden of disease among 16-24 year-olds (Australian
Institute of Health and Welfare, AIHW 2011). Leading
causes of mental disease among young people in 2007 were
anxiety and depression, which together accounted for
almost one-quarter (24 %) of the burden of disease in this
age group (AIHW 2011). It is well-established that ado-
lescence is a developmental period characterized by
increases in uncontrollable life stressors and vulnerability
to the development of mental health problems (Hankin
et al. 1998) and, as such, improving our understanding of
the psychological factors that predispose, precipitate, and
perpetuate mental health problems during this time is of
critical importance.

Rumination, broadly defined as the tendency to think
repetitively, recurrently, uncontrollably, and intrusively
(Brinker and Dozois 2009) is a psychological construct
implicated in a range of mental health problems and
observed to increase from late childhood through to ado-
lescence (Hampel and Petermann 2005). Rumination is
associated with the development and maintenance of
depression (Mor and Winquist 2002; Smith and Alloy
2009; Thomsen 2006) and predicts chronicity of depressive
episodes (Nolen-Hoeksema 2000). Marks et al. (2010)
found rumination moderates the relationship between life
hassles and depressive symptoms. Also reported are asso-
ciations between rumination and anxiety (Calmes and
Roberts 2007; Harrington and Blankenship 2002; Muris
et al. 2004; Nolen-Hoeksema 2000), violent and aggressive
behaviour (Caprara et al. 2007; Peled and Moretti 2007),
and a range of dysregulated behaviours such as substance
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use and eating disorders (Nolen-Hoeksema et al. 2007;
Selby et al. 2008; Skitch and Abela 2008). Additional
research has linked rumination with non-suicidal self-
injury (Borrill et al. 2009; Hilt et al. 2008; Hoff and
Muehlenkamp 2009), and suicidal ideation and suicidality
(for review see Morrison and O’Connor 2008).

Despite its association with a number of negative con-
sequences, it is unclear why many individuals engage and
persist in rumination. Davis and Nolen-Hoeksema (2000)
suggested rumination may be characterised and maintained
by an inflexible cognitive style. Watkins and Baracaia
(2001) posited rumination may be maintained by meta-
cognitive beliefs about the self-perceived helpfulness of
rumination. In their research exploring reasons for rumi-
nation among a sample of self-identified ruminators, 80 %
of participants reported at least one perceived benefit for
rumination (such as increasing understanding and insight,
preventing future mistakes, and increasing empathy),
despite almost all acknowledging serious disadvantages
(including increases in depressed and negative feelings,
reductions in constructive and pleasurable activities, and
increases in negative and unrealistic thinking). The majority
of respondents also identified that the automatic and com-
pulsive nature of rumination, rather than its perceived
helpfulness, prevented them from ceasing. Taken together,
these findings suggest rumination may initially represent a
strategic response intentionally selected to manage difficult
situations, which then becomes automatic and inflexible
over time. Thus, while ostensibly instrumental to emotion
regulation (Hilt et al. 2008) and coping with problems
(Mikolajezak et al. 2009), as a rigid and inflexible response
style rumination paradoxically exerts the opposite effect. It
decreases the use of emotion-focused strategies and cog-
nitive disengagement from problems (Kelly et al. 2007), is
associated with greater disengagement from problems
(Hong 2007) and reduced problem-solving behaviours
(Lyubomirsky et al. 2003; Ward et al. 2003).

As noted, adolescence is a developmental period char-
acterized by increases in life stressors and vulnerability to
the development of mental health problems (Hankin et al.
1998; Larson and Ham 1993). It is also a period when
rumination and other maladaptive coping strategies
increase (Hampel and Petermann 2005). Considering that
rumination is associated with concurrent depression in
older children and adolescents (Abela et al. 2002), it
appears that adolescence may be the stage in which rumi-
nation is first rehearsed as a coping strategy (albeit a
maladaptive one). Thus, a greater understanding of the
nature of rumination during this period may enable inter-
vention designed to reduce its negative influence prior to
becoming an embedded automated response.

Understanding, however, is constrained by a number of
challenges. First, there is little consensus on the definition
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of rumination (see Smith and Alloy 2009). Rumination has
been broadly defined as “attempts to find alternate means
to reach important unattained goals or reconciling oneself
to not reaching those goals” (Martin and Tesser 1989;
p. 311), and as “a mode of responding to distress that
involves repetitively and passively focusing on symptoms
of distress and on the possible causes and consequences of
these symptoms” (Nolen-Hoeksema et al. 2008, p. 400).
Second, a number of instruments purporting to measure
rumination have been developed across research domains
and from different theoretical standpoints which appear to
measure multiple, correlated, rumination-like constructs
such as rumination on depressive symptoms, intrusiveness
of thoughts about distressing events, searching for meaning
of negative experiences, and recurrently thinking about
discrepancies in attaining goals (Siegle et al. 2004). This
proliferation of instruments obscures understanding of how
rumination may be related to psychological outcomes as
some are focused on specific thought content and context,
primarily depressive or negative thoughts, and may there-
fore inflate the relationship between rumination and the
outcomes under investigation (Brinker and Dozois 2009).
Finally, there is an increasing understanding that rumina-
tion is multifaceted and multidimensional (Smith and Alloy
2009). Indeed, a number of components have been identi-
fied in factor analytic studies of measures of rumination.
However, there is a lack of consensus regarding whether
these facets and dimensions contribute differentially to
various psychological outcomes.

For instance, Segerstrom et al. (2003) propose that
repetitive thinking styles such as worry and rumination
exist along two dimensions: positive versus negative con-
tent valence, and searching versus solving purpose. The
extent to which repetitive thinking styles contribute to
maladjustment is posited to depend on the amount and
proportion by which individuals engage in different types
of thinking, i.e. whether they attend to positive or negative
aspects of their lives and, whether they are searching for
new perspectives, attempting to solve problems, or pre-
paring for eventualities. Similarly, Watkins (2008) sug-
gested that a number of factors differentially impact the
influence of rumination on psychological outcomes,
including valence of thought content, its temporal orien-
tation, controllability and purpose, the cognitive-affective
context in which it occurs, and level of construal adopted.

Fresco et al. (2002) examined the factor structure of the
Response Style Questionnaire (RSQ; Nolen-Hoeksema and
Morrow 1991), identifying two factors. “Active Cognitive
Appraisal” comprised items elucidating motivations for
rumination (e.g. “Isolate yourself and think about the
reasons you feel sad” and “Analyse recent events to try to
understand why you are depressed”). “Dwelling on the
Negative” comprised items tapping into thought content
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(e.g. “Think about how passive and unmotivated you feel”
and “Think about how alone you feel”). Only the second
factor was found to be associated with symptoms of
depression and anxiety.

Similarly, Treynor et al. (2003) isolated two factors for
the RSQ following removal of items overlapping the Beck
Depression Inventory. “Brooding” described a passive
comparison of one’s current state with an unachieved
standard (e.g. “Think of a recent situation, wishing it had
gone better” and “Think, why can’t I handle things bet-
ter?”). “Reflection” suggested purposeful and introspec-
tive attempts at problem-solving to alleviate depressive
symptoms (e.g. “Analyse recent events to try to understand
why you are depressed” and “Go away by yourself and
think about why you feel this way™). The reflection factor
was associated with less depression over time, although
related to more depression concurrently. In contrast,
brooding was associated with more depression both con-
currently and over time. These findings were replicated in a
Dutch sample of undergraduate students using confirma-
tory factor analysis (Schoofs et al. 2010). Segerstrom et al.
(2003) identified a three-factor solution for the full RSQ.
The first factor contained items focused on depressive
symptoms, the second related to self-analysis, and the third
related to self-reproach. While there was some conver-
gence with Treynor et al. (2003), some itlems mapped onto
different factors across the two studies. For example, the
item “Think about all my shortcomings, failures, faults,
mistakes™ was excluded by Treynor et al. due 1o its overlap
with depression content, whereas Segerstrom et al. found
that it mapped onto the self-reproach factor,

Research examining the factor structure of rumination
has not been limited to the RSQ. Segerstrom et al.
(2003) found that the Rumination Scale (Martin et al.
1993), a measure of more global ruminative thinking
style, comprised two distinct factors. The first reflected
uncontrollability and distractibility of thoughts, and the
second related to cognitive rehearsal and processing.
Siegle et al. (2004) performed factor analyses on a
number of instruments measuring rumination and noted
differential factor loadings for scales measuring valence-
neutral reflection and alternative responses to emotional
information, and scales measuring rumination on nega-
tive information.

In contrast to research supporting multidimensionality
of rumination, Brinker and Dozois (2009) developed the
Ruminative Thought Style Questionnaire (RTSQ) to
assess a unitary construct of general ruminative thinking,
with the 20 items of the RTSQ loading onto a single
factor accounting for 28.93 % of variance. However these
findings may be due to the authors’ reliance on Cattell’s
(1966) scree test, and opting for a more parsimonious
single-factor solution, Fabrigar et al. (1999) noted that

reliance on a scree plot to determine the number of fac-
tors may be somewhat arbitrary and subjective, and sug-
gested other criteria may be warranted such as alternative
factor identification procedures, factor loadings, and
interpretability of the final rotated solution. They indi-
cated that substantial error may occur when too few
factors are included in a model, as variables loading onto
another factor not included in the model may falsely load
onto included factors.

In initial validation studies with 118 undergraduate
students, the RTSQ demonstrated good convergent validity
with the RSQ, the Global Rumination Scale, and the BDI-II.
The RTSQ appeared to assess a more general thinking style
than the RSQ, with partial correlations showing that the
RTSQ accounted for variance in depressed mood even after
controlling for RSQ scores (Brinker and Dozois 2009).
It appears to elicit a broader range of ruminative thoughts
of varying valence and temporal orientation and is not
predicated on being in a depressed mood such as the RSQ
and the Rumination on Sadness Scale (Conway et al. 2000),
or stressful events (Robinson and Alloy 2003).

No other studies to date have examined the factor
structure of the RTSQ, yet there are several reasons for
doing so. First, a measure of a dispositional ruminative
thinking style not specifically linked to an individual’s
mood state or life circumstances is useful for both research
and clinical purposes as it allows for broader investigation
of how a repetitive, recurrent, uncontrollable and intrusive
thinking style may influence a range of psychological
outcomes. Second, identifying the underlying structure of
the RTSQ may allow for further investigation of how dif-
ferent facets and dimensions of a ruminative thinking style
may differentially impact on psychological outcomes.
Finally, an understanding of the underlying structure of
rumination may lead to better targeted interventions aimed
at mitigating adverse impacts of rumination.

The current study explored the underlying structure of
rumination among adolescents. The RTSQ is an appro-
priate measure to use for this purpose given the objectives
of its developers, and we specifically sought to replicate
the findings of the RTSQ initial validation study. How-
ever, we hypothesised the RTSQ would comprise more
than one factor. Consistent with the findings of Siegle
et al. (2004) factor analysis of the RTSQ was expected to
yield at least three factors, and these would be hierar-
chically organised under a higher-order construct of
ruminative thinking.

Given research with the RSQ suggest facets of rumi-
nation may differentially relate to different psychological
outcomes (Armey et al. 2009; Taku et al. 2009) and coping
styles (Burwell and Shirk 2007; Marroquin et al. 2010), we
also explored the contribution of any derived factors to
psychological distress and coping styles.
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Method
Participants

The sample comprised 2,638 participants recruited as part
of a larger study on how adolescents cope with emotional
problems. Participants were recruited from 41 schools (23
Catholic and 18 independent), across five Australian states.
Of the initial sample, 276 participants did not complete all
20-items of the RTSQ, and were removed. The final sample
included 2,362 participants (1,611 females and 751 males)
aged between 10 and 18 years (M = 13.95, SD = .99).
Participants were randomly assigned to two groups (see
Gerbing and Hamilton 1996). An exploratory factor analysis
(EFA) was performed on data from the first group of 1,181
participants (817 females, 364 males) aged 10-18 years
(M =13.92, SD = 1.01). A confirmatory factor analysis
(CFA) was performed on data from the second group of
1,181 participants (794 females, 387 males) aged 12-18
years (M = 13.97, SD = .97). There were no significant
differences in gender or age between the groups.

Materials

The Ruminative Thought Style Questionnaire (RTSQ),
(Brinker and Dozois 2009) is a 20-item measure describing
positive, negative and neutral facets of global rumination
(e.g., “I can’t stop thinking about some things” or “I have
never been able to distract myself from unwanted
thoughts™). Respondents rated each statement on a 7-point
Likert scale (1 =not at all deseriptive of me, 7=
describes me very well). The RTSQ has demonstrated good
convergent validity with the Response Style Questionnaire,
the Global Rumination Scale and the Beck Depression
Inventory, adequate test—retest reliability and high internal
consistency (Brinker and Dozois 2009). Alpha for the
present sample was ¢ = .94.

The General Health Questionnaire (GHQ-12) (Goldberg
and Williams 1988) is a 12-item measure of current psy-
chological distress. Questions are positively phrased (e.g.
“Been feeling reasonably happy all things considered”)
and negatively (e.g. “Been feeling unhappy and depres-
sed”), with an equal distribution. Respondents rated on a
4-point Likert scale (1 = better than wusual, 4 = much
worse than usual). The GHQ-12 has been extensively
evaluated and has solid validity and reliability (see for
example Hardy et al. 1999; Tait et al. 2002). Alpha for the
present sample was o = .89.

The Adolescent Coping Scale—Short Form (ACS-SF)
(Frydenberg and Lewis 1993) is an [8-item measure
describing different ways in which adolescents cope with
problems (e.g. “Work at solving the problem to the best of
my ability™ or “Shut myself off from the problem so that I
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can avoid it”). Respondents rate a 5-point scale (1 = didn’t
do it, 5 = used a great deal). Items load onto three sub-
scales—Productive Coping, Non-productive Coping, and
Reference to Others, each with moderate internal consis-
tency (o = .50-.66, Frydenberg and Lewis 1996). Alphas
for the present sample were o= .68, .76 and .38,
respectively.

Procedure

With ethical clearance (Monash University, University of
Queensland, Education sectors), schools distributed
explanatory statements and consent forms to parents/
guardians of students in years 7-10; children with consent
completed the questionnaire on school grounds. Partici-
pants were notified they could withdraw from the study at
any time. A unique code was derived to facilitate confi-
dentiality, yet enable identification in the event responses
raised concern about immediate risk. Researchers were
present to clarify questions. The questionnaire took
approximately 1h, and, on completion, participants
received a pack with information about depression, as well
as relevant mental health resources.

Results
Data Screening

Datasets for the EFA and CFA were screened for univariate
and multivariate outliers, and for distribution normality.
For each dataset, there were no univariate outliers (scales
scores + 3.3 SD). Multivariate outliers were identified by
examining Mahalanobis distances using a Chi-square cut-
off of p < .001; yielding 66 cases in the EFA dataset, and
an additional 62 cases in the CFA dataset with scores
exceeding the critical value of 45.32. These cases were
removed from the analysis. Neither dataset satisfied the
omnibus test of multivariate normality developed by
DeCarlo (1997), suggesting the assumption of multivariate
normality was not met. Although Curran et al. (1996)
suggest the impact of multivariate non-normality is atten-
uated by a reasonable model and, importantly, a large
sample size (as in the present study) care should be taken in
interpreting our results.

Exploratory Factor Analysis

Factorability of the 20 RTSQ items was assessed, and all
but one item (R16) had r > .3 with at least one other item.
Kaiser’s (1970) measure of sampling adequacy (the Kaiser—
Meyer-Olkin MSA) was .95, and Bartlett’s test of sphericity
was significant (f (190) = 14,038.54, p < .01), indicating
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suitability of the correlation matrix for factor analysis. The
determinant of the R-matrix was less than .0001, suggest-
ing no multicollinearity. Communalities for all 20 items
were above 4. Taken together the results indicated that
all 20 RTSQ items were suitable for inclusion in factor
analysis.

There were a number of considerations in determining
the number of factors to extract. Following suggestions by
Fabrigar et al. (1999) alternative factor identification pro-
cedures were utilised, as well as consideration of factor
loadings and the interpretability of the final rotated solu-
tion. An initial unconstrained PCA of the RTSQ items was
undertaken which indicated four eigenvalues over 1 (see
Table 1; Kaiser 1970), suggesting a 4-factor solution.
However, Kaiser's eigenvalues-greater-than-one rule may
be more pertinent to determining the upper limit of factors
for extraction, and may be less useful in recommending the
actual number of factors that ought to be extracted.
Examination of the scree plot (Cattell 1966) was incon-
clusive, showing a sharp drop in eigenvalues from one to
two factors with a gradual decline from two to seven fac-
tors. Three to six factor solutions were indicated using this
method. Velicer's minimum average partial (MAP) test
(Velicer 1976) and Horn's parallel analysis (Horn 1965)
were also undertaken using syntax proposed by O’Connor
(2000). The MAP test suggested a 3-factor solution while
the parallel analysis indicated a 4-factor solution.

Based on these results, PCAs' were undertaken for an
initial 3-factor and subsequent 4-factor solution using
oblique rotations with Promax, as previous research sug-
gests correlations among different rumination constructs
(Siegle et al. 2004), and different types of repetitive
thoughts (Segerstrom et al. 2003). Both solutions were
comparable in regard to factor loadings. The 3-factor
solution had four items with factor loadings of <.50 or
cross loadings of >.30 on a second factor, while the
4-factor solution had five items (see Table 1). However,
the 3-factor solution was less interpretable. Examination of
the items loading onto the first factor suggested that they
could be logically separated into two factors—observable
when the 4-factor extraction with oblique rotation was
performed. Ultimately, the 4-factor solution was preferred
as (1) no other factors had eigenvalues greater than 1, (2) it
accounted for a further 5 % of the total variance explained,
and (3) it was more interprelable,2

' PCAs were conducted to enable comparisons with Brinker and
Dozois” (2009) initial validation study which utilised the same
method.

? Following feedback from anonymous reviewers, a comparison data
method for factor extraction (see Ruscio and Roche 2012) was
undertaken which suggested a 5-factor solution. Results of an oblique
rotation showed that item loadings on three factors were retained, and
that four of the five deleted items had factor loadings on two factors

The five items with factor loadings of <.50 or cross
loadings of >.30 on a second factor were removed based on
recommendations by Floyd and Widaman (1995) and opting
for a conservative approach. These were “If there is an
important event coming up I think about it so much that
Iwork myselfup”, “When Tam trying to work outa problem,
itis like I have a long debate in my mind where I keep going
over different points”, “I like to sit and think about pleasant
events from the past”, “Sometimes even during a conver-
sation, I find unrelated thoughts popping into my head”, and
“When I have an important conversation coming up, I tend to
2o over it in my mind again and again”. A second PCA was
undertaken on the remaining 15 items and the final 4-factor
solution (see Table 2) accounted for 73.49 % of total vari-
ance. The first factor, accounting for 50.94 % of the total
variance, was largely focused on problems (‘Problem-
focused Thoughts™). The second factor, accounting for
8.84 % of total variance, pertained to generating alternative
scenarios (“Counterfactual Thinking™), while the third fac-
tor described the repetitive nature of thoughts (“Repetitive
Thoughts”) and accounted for 7.64 % of total variance. The
final factor appeared to be in anticipation of upcoming events
(“Anticipatory Thoughts™), accounted for 6.08 % of total
variance. As indicated in Table 2, these four factors were
moderately inter-correlated (r = .47-.60), with high internal
consistency for the first three subscales and moderate for the
fourth (see Table 2). The size of these intercorrelations were
all <.85, suggesting they are distinct separate factors (see
Kline 2005).

Confirmatory Factor Analysis

A CFA was performed with AMOS using a maximum
likelihood method of estimation (see Fig. 1). As with the
EFA, factors were allowed to correlate. Given that only
two items loaded onto the Anticipatory Thoughts factor, a
model with these two items removed and comprised of
Problem-focused Thoughts, Counterfactual Thinking, and
Repetitive Thoughts was tested. Brinker and Dozois’
(2009) unitary model and a “higher-order model”, where
an underlying rumination factor accounted for each of the
subscales, were also tested.

As illustrated in Table 3, Chi-square goodness-of-fit
statistics were significant for all four models. Compared to
the 3-factor model, the 4-factor model had a better fit,

Footnote 2 continued

that ranged from .3—.4. Four items loaded onto a 5th factor (R15, R16,
R17, R18); R16 had no cross-loadings (factor loading = .87), R17
had a factor loading of .31 and a cross-loading on the 4th factor of .81,
and R15 and R18 had cross-loadings in the .3 - .4 range. Applying
Floyd and Widaman’s (1995) recommendation as with the initial
analyses, the Sth factor would consist of only one item. Therefore,
analysis of a 5-factor solution was not pursued further.
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Table 2 Factor loadings and factor correlations for final 4-factor solution using principal components analysis
Problem-focused ~ Counterfactual ~ Repetitive  Anticipatory
thoughts thinking thoughts thoughts
When trying to solve a complicated problem, I find that I just keep 74
coming back to the beginning without ever finding a solution (R9)
[ have never been able to distract myself from unwanted thoughts (R11) 84
Even if I think about a problem for hours, I still have a hard time 96
coming to a clear understanding (R12)
It is very difficult for me to come to a clear conclusion about some 90
problems, no matter how much I think about it (R13)
Sometimes I realise I have been sitting and thinking about something 63
for hours (R14)
When I am expecting to meet someone, I will imagine every possible 82
scenario and conversation (R5)
L tend to replay past events as I would have liked them to happen (R6) .89
I find myself daydreaming about things I wish I had done (R7) 81
When [ feel I have had a bad interaction with someone, I tend to .83
imagine various scenarios where I would have acted differently (R8)
I find that my mind goes over things again and again (R1) a1
When [ have a problem, it will gnaw on my mind for a long time (R2) .86
[ find that some thoughts come to my mind over and over throughout the .85
day (R3)
I can’t stop thinking about some things (R4) 70
When I am looking forward to an exciting event, thoughts of it interfere .89
with what [ am working on (R17)
If I have an important event coming up, I can’t stop thinking about 86
it (R18)
Factor Correlations (and Cronbach’s alpha)
Problem-focused thoughts (x = .89) 1.00
Counterfactual thinking (z = .87) 60 1.00
Repetitive thoughts (x = .89) 38 60 1.00
Anticipatory thoughts (z = .71) A7 52 .50 1.00

Factor loadings <.30 have been suppressed

Ay* (1) = 43.78, p < .01. It also had a better fit than the
higher-order model, A;g2 (1) =100.92, p < .01. However,
Chi-square goodness-of-fit indices can be unreliable with
large sample sizes (Tabachnick and Fidell 2007). Addi-
tional indices of model fit were therefore assessed. On the
Bentler-Bonnett normed fit index (NFI) the 4-factor and
3-factor models were comparable and slightly better than
the higher-order model (NFIs > .95 are indicative of good
model fit; Hu and Bentler 1999). On the comparative fit
index (CFI) the 4-factor and 3-factor models were com-
parable and slightly better than the higher-order model
(CFIs > .95 are indicative of good model fit; Hu and
Bentler 1999). Both 4-factor and 3-factor models had
higher than recommended levels of error based on stand-
ardised root-mean-square residual (SRMR) and root-
mean-square error approximation (RMSEA) whereas the
higher-order model met recommended cut-offs for
the SRMR and was comparable to the other two models on
the RMSEA (SRMRs <.08, and RMSEAs <06 are

recommended; Hu and Bentler 1999). The unitary model
fell short of recommended levels on all indices.

To confirm the discriminant validity of the four factors,
analyses were undertaken following the procedure descri-
bed by Anderson and Gerbing (1988). Correlations for each
pair of factors were constrained to 1. Results compared
with the unconstrained 4-factor model in the confirmatory
factor analysis. The Chi-square goodness-of-fit index was
significantly lower than that for the constrained models,
thereby establishing factor discriminant validity.*

3 Following feedback from anonymous reviewers and in accordance
with the observations of Simmons, Nelson, and Simonsohn (2011),
analyses were undertaken which included (1) the multivariate outliers
that were initially excluded. and (2) imputed data using Expectation
Maximisation (Tabachnick and Fidell 2007) for the 220 participants
who completed at least one item on the RTSQ. For both EFAs and
CFAs performed with these datasets, the 4-factor structure of the
RTSQ identified in the initial analyses reported was stable and
performed better compared with the alternative models tested.
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Fig. 1 Confirmatory factor
analysis on a 4-factor solution

for the RTSQ

Comparing Total Score on the RTSQ with Brinker

and Dozois (2009)

Within the current sample, mean total score on the RTSQ
was 87.34 (SD =24.50). Independent sample (-tests
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conducted to compare mean scores obtained in the current
study with those obtained in Brinker and Dozois™ (2009)
validation samples (Study 1: M = 88.94, SD = 17.78;
Study 2: M = 88.00, SD = 16.17) showed no statistically

significant difference.
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Table 3 Comparison of fit indices for 3-factor and 4-factor models
from the confirmatory factor analysis

7 df p NFI CFI RMSEA SRMR
3 Factor 52418 65 <01 95 96 .08 10
4 Factor 567.61 87 <01 95 96 .07 09
Unitary 361935 170 <01 78 .78 .14 -
model”
Higher 00649 89 <01 94 95 08 07
order
model

Paths between factors were set to 1. Following feedback from
anonymous reviewers, the paths were set to the intercorrelations
between the four factors as reported for the EFA. This model and the

b

model we tested were largely comparable (y~ (92) = 637.74, p < 01;

NFI = .95; CFI = .95; RMSEA = .07; SRMR = .12)

Following feedback from anonymous reviewers, we cross-validated
the findings of the EFA by performing an exploratory data analysis on
the CFA dataset. The 4-factor structure was preserved although only
two items (R18 and R19) cross-loaded onto a second factor with a
loading of at least .30. Results of a CFA of this model showed that it
performed slightly worse than the conservative model we initially
tested (7 (132) = 107329, p< 0l; NFI=.92; CFl= 93
RMSEA = .08; SRMR = .09)

* AMOS was unable to fit the model. The option to fit an unidentified

model was selected to obtain goodness of fit indices but no SRMR
value was calculated

Table 4 Means (standard deviation) of factor scores, and results of
linear regressions (beta weights and  scores) showing contribution to
various psychological factors

Problem- Counterfactual Repetitive  Anticipatory
focused thinking thoughts thoughts
thoughts
Mean (SD) 17.80 (7.35) 18.92 (6.27) 19.19 (5.70)  9.71 (2.99)
Contribution to psychological distress (R* = ,27+#%)
fict) AR 00 JGE¥ o
(17.01) .17) (7.67) (=3.74)
Contribution to productive coping (R* = .09%%)
0] —J2nx 02 —07* 23
(=11.48) (.63) (-2.33) (9.15)
Contribution to non-productive coping (R = 387
fit) o (G JGres = [2rrs
(19.68) (3.98) (6.79) (=92
Contribution (o reference to others (R> = 02%%%)
pit) 02 =02 =02 L 5EEY
(.62) (=61 (=75) (5.65)

For each multiple linear regression, factors were entered simultaneously in
the same block

£p < 05, ¥ p < 001

Associations with Psychological Distress and Coping
Styles

Means and standard deviations for the four RTSQ sub-
scales for the full dataset are reported in Table 4. Factor

intercorrelations were <90 (see Tabachnick and Fidell
2007) and the variance inflation factor less than 10 (for
discussion see O’Brien 2007) which suggests that, although
highly correlated in some cases, that there is no multicol-
linearity. A number of multiple linear regressions were
undertaken with psychological distress and different coping
styles as criterion variables. All but the Counterfactual
Thinking subscale predicted psychological distress; with
Anticipatory Rumination emerging as a protective factor
(see Table 4). In regard to coping styles, all but Anticipa-
tory Thoughts significantly contributed to Non-Productive
Coping. Problem-focused Thoughts was predictive of
lower Productive Coping; higher scores on Anticipatory
Thoughts significantly predicted relying on others as a
coping style.

Discussion

The main purpose of the current study was to examine the
factor structure of the RTSQ and determine whether the
initial one-factor structure suggested by Brinker and Dozois
(2009) was replicable within a community sample of ado-
lescents. An exploratory factor analysis provided evidence
for four rumination subcomponents, labelled “Problem-
Focused Thoughts”, “Counterfactual Thinking”, “Repetitive
Thoughts”, and *“Anticipatory Thoughts”. Confirmatory
factor analysis indicated the RTSQ did not measure a unitary
construct of ruminative thinking. We conclude the measure
is better conceptualised as subscales measuring different
facets of ruminative thinking, hierarchically organised under
a single higher-order rumination factor. This conclusion and
the results of the confirmatory factor analysis on a unitary
model are inconsistent with Brinker and Dozois® (2009)
findings, but support contemporary conceptualisations of
rumination as multidimensional and multifaceted (e.g. Smith
and Alloy 2009). Our findings are consistent with those
reported by Siegle et al. (2004), which suggest that although
different facets of ruminative thought can be elucidated
across multiple measures of rumination, they aggregate
reliably to a single overarching construct. Although the four
subscales were correlated with each other, the size of the
correlations was moderate and was not sufficiently high to
indicate multicollinearity.

The current study is the first to use the RTSQ with a
community sample of adolescents. Comparing global
RTSQ scores between the current sample and the initial
adult validation sample suggests overall levels of rumina-
tion among adults and adolescents are almost identical. This
observation provides preliminary support for the notion that
adolescence may be the developmental stage in which
rumination reaches its peak and becomes an automated
maladaptive coping strategy persisting into adulthood.
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However, longitudinal research utilising the RTSQ from
primary school age into adolescence is required to deter-
mine whether adolescence represents the time when rumi-
nation is first rehearsed as a coping strategy.

Components of Rumination

The first component of rumination emerging from the cur-
rent study, problem-focused thoughts, is perhaps the most
consistent with traditional conceptualisations of rumination,
reflected in the proportion of variance accounted for by this
factor. Reflecting a lack of problem-solving ability and
stunted information processing, this factor appears con-
gruent with Nolen-Hoeksema's (1991) conceptualisation of
rumination as repetitive thinking about causes, conse-
quences, and symptoms of negative affect. It is also con-
gruent with stress reactive rumination defined by Conway
et al. (2000). Consistent with these conceptualisations of
rumination, and with previous research, problem-focused
thoughts was found to increase risk of psychological dis-
tress and reliance on non-productive coping strategies, and
to decrease the likelihood of relying on productive coping
strategies. In multiple regression analyses for psychological
distress and non-productive coping, it had the highest
coefficient among the four identified components. An
additional feature of this factor appears to be the lengthy
time spent ruminating (e.g. “Even if I think about a problem
for hours...” and “Sometimes I realise I have been sitting
and thinking about something for hours”). While most
measures of rumination acknowledge frequency of rumi-
native thoughts and others the voluntariness, suddenness,
dismissability, and intrusiveness of these thoughts, few
acknowledge or directly access the duration of individual
episodes of rumination. This tendency to ruminate for sig-
nificantly long periods of time may be differentially linked
to various psychological outcomes compared with the ten-
dency to ruminate in general. Future research could clarify
this possibility by determining whether the duration of
ruminative thoughts contributes significantly to various
psychological outcomes.

The second factor emerging from our factor analysis
comprised items reflecting “wishful thinking” or a “what
if...” thinking style, and is conceptually similar to the term
counterfactual thinking, often used to refer to thinking
about alternative outcomes and seen as the key psycho-
logical process underlying emotions like regret, relief,
disappointment (Kahneman and Miller 1986), shame and
guilt (Niedenthal et al. 1994). Upward counterfactuals are
said to refer to imagined alternatives preferable to reality,
and thus appear most relevant to the second factor identi-
fied in the current study (e.g. “T tend to replay past events
as I would have liked them to happen™ and “...I tend to
imagine various scenarios where I would have acted
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differently”). Consistent with research on counterfactual
thinking, there was a significant and positive contribution
of the second factor to non-productive coping; although it
did not contribute to psychological distress. Future research
on the differential role of this specific aspect of rumination
on various mental health outcomes is warranted, as upward
counterfactual thoughts have been associated with both
positive and negative psychological outcomes (Prokopca-
kova and Ruiselovd 2008; Roese 1994).

The third component of rumination identified in the
current study, repetitive thoughts, also appears reflective of
traditional conceptions of rumination. Indeed, most defi-
nitions of rumination refer to frequency, and their repeti-
tive nature (e.g. Conway et al. 2000; Martin et al. 1993;
Nolen-Hoeksema 1991). Initially, this factor appeared
similar to problem-focused rumination in regard to tradi-
tional conceptualisations of rumination and an item
reflecting both the existence of a problem and the duration
of rumination (i.e., “When I have a problem it will gnaw
on my mind for a long time™). The salient features of this
factor, however, appear to be intrusiveness, persistence,
and automaticity of ruminative thoughts. This factor was
observed to be the most well-defined and internally con-
sistent, and was an independent predictor of psychological
distress and non-productive coping over and above the
other components. Interestingly, it may be this aspect of
rumination specifically that contributes to the link observed
between rumination and obsessive—compulsive symptoms
among non-clinical samples (e.g., Wahl et al. 2012). Future
research is required to examine the unique contribution of
repetitive thoughts to various psychological outcomes and
to further differentiate this factor from problem-focused
rumination.

The fourth factor, anticipatory thoughts, appears to
assess future-oriented rumination in addition to capturing
the persistent nature of these thoughts. Brinker and Dozois
(2009) attempted to create items for the RTSQ that were
valence-neutral; however, it appears the items comprising
this factor may be “valence ambiguous”, such that both
could be interpreted as either positive or negative
depending on the emotional state of the individual at the
time of rumination, and the content of the rumination itself.
However, multiple regressions suggest that it is more likely
linked to a positive process. Unlike the other factors,
anticipatory thoughts was the only factor that was protec-
tive of psychological distress, and had a positive contri-
bution to productive coping and reference to others. The
future-orientation of this factor suggests it might be linked
to worry associated with anticipation of threat or danger
(Borkovec 1994; Szabo and Lovibond 2002; Tallis et al.
1994). The intrusive and uncontrollable thoughts described
by this factor are not dissimilar to the catastrophizing
process in worry where individuals develop, elaborate and
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expand on worry themes about the future (Borkovec et al.
1998; Dugas and Ladouceur 2000; Gladstone and Parker
2003; Tallis et al. 1994). However, excessive and uncon-
trollable worry can exacerbate poor health, and lead to
demoralisation, exhaustion, depression and other anxiety
disorders (Behar et al. 2009; Riskind 2005); whereas
anticipatory rumination in this study appears to be pro-
tective of psychological health and well-being. Future
research investigating associations between anticipatory
thoughts and worry, and various psychological outcomes
may be warranted to understand the differential contribu-
tion of these related constructs.

Taken together, results from the multiple regressions
suggest the process of repetitively thinking about a prob-
lem without resolution may be a stronger mechanism for
psychological distress than engaging in a reflective “what
if ...” thinking style and anticipating future eventualities.
Engaging in counterfactual rumination, while not produc-
tive in the face of stressful situations and life events,
appears to be neutral in regard to its contribution to psy-
chological distress in these circumstances. Ruminating on
future eventualities may be adaptive and lends itself to
identifying resources to decrease isolation and to better
cope with these eventualities thereby exerting a protective
influence on psychological distress.

Implications

Results of the current study have several relevant applied
implications, particularly concerning theoretical conceptu-
alisations of rumination in research and subsequent clinical
practice and intervention. Rumination may be conceptua-
lised as a non-productive coping style associated with
psychological distress. Results support the predominant
definition of rumination as a focus on symptoms of distress
and their causes and consequences (Nolen-Hoeksema
1991). However, the findings in regard to anticipatory
thoughts suggest that in some instances, rumination may be
useful in identifying strategies and resources to cope with
future eventualities. Previous research suggests that rumi-
nation is largely comprised of a dimension that describes
the overall level of repetitive thinking that individuals
engage in and that subsequent dimensions tend to describe
qualitative differences arising from content (Segerstrom
et al. 2003, 2010). Our findings are consistent with this
perspective given the high communalities reported for the
items of the RTSQ in the unrotated PCA. However, results
also suggest that qualitative differences in ruminative
thinking may nonetheless be salient features for consider-
ation in future research on rumination and its effects. Of all
models tested, the one representing rumination as a unitary
construct performed the worst; and the various methods
utilised for determining the number of factors to extract

consistently recommended more than one. Finally, results
of the multiple regressions showed that aspects of rumi-
native thinking make different contributions to psycho-
logical distress and coping styles. Our findings support the
observation by Segerstrom et al. (2003) that the extent that
individuals attend to positive or negative content, and are
searching for new perspectives, attempting to solve prob-
lems, or preparing for eventualities when engaged in
rumination can affect psychological health and well-being
in different ways. Future research on the effects of the
qualitative differences in rumination as assessed by the
RTSQ may benefit from utilising the 15-item scale that was
analysed in this study.

Findings supporting a multidimensional structure of
rumination are also relevant for clinical practice and may
inform selection of available interventions as well as
development of new interventions. Skilling individuals in
problem-solving, mindfulness-based interventions, dis-
traction and thought stopping may be useful in treating the
repetitive and recurrent nature of ruminating on negative
content. Future research could benefit intervention from
investigating these possibilities.

Limitations

Despite the novel findings provided by the current study,
we stress the current sample was drawn from the general
community. The structure of rumination may differ in
populations where the overall level of rumination can be
expected to be greater (e.g., clinical populations; Nolen-
Hoeksema 2000). Indeed, identification of a similar factor
structure within clinical populations is required before
many of our suggestions regarding clinical practice and
intervention can be implemented. Similarly, while recent
research has observed lower levels of rumination in later
life (ie., in individuals 63 years and older; Suttelin et al.
2012) the exact nature of rumination across the lifespan has
not been extensively studied and further research is
required to determine whether the current findings can be
generalized to adults.

Given there are a number of measures purporting to
measure ruminative thinking, replication of our findings
among these other measures—specifically the RSQ—
would be beneficial. Moreover, while Brinker and Dozois
(2009) showed that both the RTSQ and RSQ were inde-
pendent predictors of depressed mood, the discriminant
validity of the scale with other psychological constructs
such as positive affectivity and coping style, was not
assessed. Further investigation into the construct validity of
the RTSQ is therefore warranted.

Finally, while most identified factors were found to
contribute to psychological distress and non-productive
coping, the cross-sectional nature of the analysis precludes
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any conclusions regarding the differential contribution of
these factors to the causal mechanisms for a range of
negative psychological outcomes. Future work would be
beneficial to guide the implementation of preventative
interventions among adolescents.

Conclusion

This study established a four-factor structure of rumination
assessed by the RTSQ that differs significantly from the
original structure observed in its validation study. This
provides support for the notion of rumination as a multi-
faceted and multidimensional construct. Future research
identifying sources of convergent and discriminant validity
would provide further refinement of these factors in addi-
tion to examining whether they are differentially associated
with psychopathology.

Acknowledgments We gratefully acknowledge the assistance of
Sophie Aitken, Tori Andrews, Emily Berger, Lauren Friend, and
Cassandra Rotolone in data collection and data entry. This study was
funded by a grant from the Australian Research Council.

References

Abela, I. R. Z., Brozina, K., & Haigh, E. P. (2002). An examination of
the response style theory of depression in third- and seventh-
grade children: A short-term longitudinal study. Journal of
Abnormal Child Psychology, 30, 515-527.

Anderson, J. C., & Gerbing, D. W. (1988). Structural equation
modelling in practice: A review and recommended two-step
approach. Psychological Bulletin, 103, 411-423.

Armey, M. F., Fresco, D. M., Moore, M. T., Mennin, D. S., Turk, C.
L., Heimberg, R. G., et al. (2009). Brooding and pondering:
Isolating the active ingredients of depressive rumination with
exploratory factor analysis and structural equation modelling.
Assessment, 16, 315-327. doi:10.1177/1073191109340388.

Australian Institute of Health and Welfare, (2011), Young Austra-
lians: their health and wellbeing 2011. Cat. No. PHE 140.
Canberra: Australian Institute of Health and Welfare.

Behar, E., DiMarco, . D., Hekler, E. B., Mohlman, J., & Staples, A.
M. (2009). Current theoretical models of generalised anxiety
disorder (GAD): Conceptual review and treatment implications.
Journal of Anxiety Disorders, 23, 1011-1023.

Borkovec, T. D. (1994). The nature, functions and origins of worry. In
G. C. L. Davey & F. Tallis (Eds.), Worrying: Perspectives on
theory, assessment and treatment (pp. 5-33). West Sussex:
Wiley.

Borkovec, T. D., Ray, W. J., & Stober, J. (1998). Worry: A cognitive
phenomenon intimately linked to affective, physiological, and
interpersonal behavioural processes. Cognitive Therapy and
Research, 22(6), 561-576.

Borrill, J., Fox, P., Flynn, M., & Roger, D. (2009). Students who self-
harm: Coping style, rumination and alexithymia. Counselling
Psychology Quarterly, 22, 361-372.

Brinker, J. K., & Dozois, D. J. A. (2009). Ruminative thought style
and depressed mood. Journal of Clinical Psychology, 65, 1-19.
doi:10.1002/jclp.20542.

@ Springer

Burwell, R. A, & Shirk, S. R. (2007). Subtypes of rumination in
adolescence: Associations between brooding, reflection, depres-
sive symptoms and coping. Journal of Clinical Child &
Adolescent Psychology, 36(1), 56-65. doi:10.1080/15374410709
330568.

Calmes, C. A., & Roberts, J. E. (2007). Repetitive thought and
emotional distress: Rumination and worry as prospective
predictors of depressive and anxious symptomatology. Cognitive
Therapy and Research, 30, 343-356. doi:10.1007/s10608-006-
9026-9.

Caprara, G. V., Paciello, M., Gerbino, M., & Cugini, C. (2007).
Individual differences conducive to aggression and violence:
Trajectories and correlates of irritability and hostile rumination
through adolescence. Aggressive Behaviour, 33, 359-374.

Cattell, R. B. (1966). The scree test for the number of factors.
Mudtivariate Behavourial Research, 1(2), 245-276.

Conway, M., Csank, P. A. R., Holm, S. L., & Blake, C. K. (2000). On
assessing individual differences in rumination on sadness.
Journal of Personality Assessment, 75, 404-425.

Curran, P. J., West, S. G., & Finch, J. F. (1996). The robustness of test
statistics to nonnormality and specification error in confirmatory
factor analysis. Psychological Methods, 1, 16-29.

Davis, R. N., & Nolen-Hoeksema, S. (2000). Cognitive inflexibility
among ruminators and nonruminators. Cognitive Therapy and
Research, 24(6), 699-711.

DeCarlo, L. T. (1997). On the meaning and use of kurtosis.
Psychological Methods, 2, 292-307.

Dugas, M. I., & Ladouceur, R. (2000). Treatment of GAD: Targeting
intolerance of uncertainty in two types of worry. Behaviour
Modification, 24, 635-657.

Fabrigar, L. R., Wegener, D. T., MacCallum, R. C., & Strahan, E. J.
(1999). Evaluating the use of exploratory factor analysis in
psychological research. Psychological Methods, 4, 272-299.

Floyd, F. J., & Widaman, K. F. (1995). Factor analysis in the
development and refinement of clinical assessment instruments.
Psychological Assessment, 7, 286-299.

Fresco, D. M., Frankel, A. N., Mennin, D. S., Turk, C. L., &
Heimberg, R. G. (2002). Distinct and overlapping features of
rumination and worry: The relationship of cognitive production
to negative affective states. Cognitive Therapy and Research, 26,
179-188.

Frydenberg, E., & Lewis, R. (1993). The adolescent coping scale:
Administrator's manual. Melbourne: Australian Council for
Educational Research.

Frydenberg, E., & Lewis, R. (1996). A replication study of the
structure of the adolescent coping scale: Multiple forms and
applications of a self-report inventory in a counselling and
research context. European Journal of Psychological Assess-
ment, 12, 224-235.

Gerbing, D. W., & Hamilton, J. G. (1996). Viability of exploratory
factor analysis as a precursor to confirmatory factor analysis.
Structural Equation Modeling: A Multidisciplinary Journal,
3(1), 62-72.

Gladstone, G., & Parker, G. (2003). What’s the use of worrying? Its
function and its dysfunction. Australian and New Zealand
Journal of Psychiatry, 37, 347-354.

Goldberg, D., & Williams, P. (1988). A user's guide to the General
Health Questionnaire. Windor: NFER-Nelson.

Hampel, P., & Petermann, F. (2005). Age and gender effects on
coping in children and adolescents. Jowrnal of Youth and
Adolescence, 34(2), 73-83.

Hankin, B. L., Abramson, L. Y., Moffitt, T. E., Silva, P. A., McGee,
R.. & Angell, K. E. (1998). Development of depression from
preadolescence to young adulthood: Emerging gender differ-
ences in a l0-year longitudinal study. Journal of Abnormal
Psychology, 107(1), 128-140.

277



Cogn Ther Res (2013) 37:633-646

645

Hardy, G. E., Shapiro, D. A., Haynes, C. E., & Rick, J. E. (1999).
Validation of the General Health Questionnaire-12: Using a
sample of employees from England’s health care services.
Psychological Assessment, 11(2), 159-165. doi:10.1037/1040-
3590.11.2.159.

Harrington, J. A., & Blankenship, V. (2002). Ruminative thoughts and
their relation to depression and anxiety. Jowrnal of Applied
Social Psychology, 32, 465-485.

Hilt, L. M., Cha, C. B., & Nolen-Hoeksema, S. (2008). Nonsuicidal
self-injury in young adolescent girls: Moderators of the distress-
function relationship. Journal of Consulting and Clinical Psy-
chology, 76, 63-71. doi:10.1037/0022-006X.76.1.63.

Hoff, E. R., & Muehlenkamp, J. J. (2009). Nonsuicidal self-injury in
college students: The role of perfectionism and rumination.
Suicide & Life-Threatening Behaviour, 39, 576-587.

Hong. R. Y. (2007). Worry and rumination: Differential associations
with anxious and depressive symptoms and coping behavior.
Behaviour Research and Therapy, 45, 227-290. doi:10.1016/
j-brat.2006.03.006.

Horn, J. L. (1965). A rationale and test for the number of factors in
factor analysis. Psychometrika, 30, 179-185.

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indices in
covariance structure analysis: Conventional criteria versus new
alternatives. Structural Equation Modeling, 6, 1-55.

Kahneman, D., & Miller, D. T. (1986). Norm theory: Comparing
reality to its alternatives. Psychological Review, 93, 136-153.

Kaiser, H. F. (1970). A second generation Little Jiffy. Psychometrika,
35, 401-415.

Kelly, O., Matheson, K., Ravindran, A., Merali, Z., & Anisman, H.
(2007). Ruminative coping among patients with dysthymia
before and after pharmacotherapy. Depression and Anxiety, 24,
233-243. doi:10.1002/da.20236.

Kline, R. B. (2003). Principals and practice of structural equation
modeling (2nd ed.). New York: Guilford Press.

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

Lyubomirsky, S., Kasri, F., & Zehm, K. (2003). Dysphoric rumina-
tions impairs concentration on academic tasks. Cognitive
Therapy and Research, 27, 309-330.

Marks, A. D. G., Sobanski, D. J., & Hine, D. W. (2010). Do
dispositional rumination and/or mindfulness moderate the rela-
tionship between life hassles and psychological dysfunction in
adolescents? Australian and New Zealand Journal of Psychiatry,
44, 831-838.

Marroquin, B. M., Fontes, M., Scilletta, A., & Miranda, R. (2010).
Ruminative subtypes and coping responses: Active and passive
pathways to depressive symptoms. Cognition and Emotion, 24,
1446-1455. doi:10.1080/02699930903510212.

Martin, L. L., & Tesser, A. (1989). Toward a motivational and
structural theory of ruminative thought. In J. S. Uleman &
J. A. Bargh (Eds.), Unintended thought (pp. 306-326). New
York: Guilford Press.

Martin, L. L., Tesser, A., & McIntosh, D. (1993). Wanting but not
having: The effects of unattained goals on thoughts and feelings.

In D. M. Wegner & J. W. Pennebaker (Eds.), Handbook of

mental control (pp. 552-572). Englewood Cliffs, NJ: Prentice
Hall.

Mikolajezak, M., Petrides, K. V., & Hurry, J. (2009). Adolescents
choosing to self-harm as an emotion regulation strategy: The

protective role of trait emotional intelligence. British Journal of

Clinical Psychology, 48, 181-193.

Mor, N., & Winquist, J. (2002). Self-focused attention and negative
affect: A meta-analysis. Psychological Bulletin, 128, 638-662.
doi:10.1037//0033-2909.128.4.638.

Morrison, R., & O’Connor, R. C. (2008). A systematic review of the
relationship between rumination and suicidality. Suicide & Life-
Threatening Behaviour, 38, 523-538.

Muris, P., Roelofs, J., Meesters, C., & Boomsma, P. (2004).
Rumination and worry in nonclinical adolescents. Cognitive
Therapy and Research, 28, 539-554.

Niedenthal, P. M., Tagney, J. P., & Gavanski, 1. (1994). “If only [
weren't” versus “If only I hadn’t”: Distinguishing shame and
guilt in counterfactual thinking. Journal of Personality and
Social Psychology, 67, 585-595.

Nolen-Hoeksema, S. (1991). Responses to depression and their effects
on the duration of depressive episodes. Journal of Abnormal
Psychology, 100, 569-582.

Nolen-Hoeksema, S. (2000). The role of rumination in depressive
disorders and mixed anxiety/depressive symptoms. Journal of
Abnormal Psychology, 109, 504-511. doi:10.1037/0021-843X.
109.3.504.

Nolen-Hoeksema, S., & Morrow, J. (1991). A prospective study of
depression and posttraumatic stress symptoms after a natural
disaster: The 1989 Lorna Pricta earthquake. Journal of Person-
ality and Social Psychology, 61, 115-121.

Nolen-Hoeksema, S., Stice, E., Wade, E., & Bohon, C. (2007).
Reciprocal relations between rumination and bulimic, substance
abuse, and depressive symptoms in female adolescents. Journal
of Abnormal Psychology, 116, 198-207. doi:10.1037/0021-
843X.116.1.198.

Nolen-Hoeksema, S., Wisco, B. E., & Lyubomirsky, S. (2008).
Rethinking rumination. Perspectives on Psychological Science,
3, 400-424. doi:10.1111/1.1745-6924.2008.00088.x.

O’Brien, R. M. (2007). A caution regarding rules of thumb for
variance inflation factors. Quality & Quantity, 41, 673-690. doi:
10.1007/511135-006-9018-6.

O’Connor, B. P. (2000). SPSS and SAS programs for determining the
number of components using parallel analysis and Velicer’s
MAP test. Behaviour Research Methods and Instrumentation,
32, 396-402.

Peled, M., & Moretti, M. M. (2007). Rumination on anger and
sadness in adolescence: Fueling of fury and deepening of
despair. Journal of Clinical Child & Adolescent Psychology, 36,
66-75.

Prokopcdkova, A., & Ruiselovd, Z. (2008). Counterfactual thinking as
related to anxiety and self-esteem. Studia Psychologica, 50,
429-437.

Riskind, J. H. (2005). Cognitive mechanisms in generalised anxiety
disorders: A second generation of theoretical perspectives.
Cognitive Therapy and Research, 29, 1-5.

Robinson, M. S., & Alloy, L. B. (2003). Negative cognitive styles and
stress-reactive rumination interact to predict depression: A
prospective  study. Cognitive Therapy and Research, 27,
275-292.

Roese, N. J. (1994). The functional basis of counterfactual thinking.
Journal of Personality and Social Psychology, 66, 805-818.

Ruscio, I., & Roche, B. (2012). Determining the number of factors to
retain in an Exploratory Factor Analysis using comparison data
of known factorial structure. Psychological Assessment, 24,
282-292. doi: 10.1037/a0025697.

Schoofs, H., Hermans, D., & Raes, F. (2010). Brooding and reflection
as subtypes of rumination: Evidence from confirmatory factor
analysis in nonclinical samples using the Dutch Ruminative
Response Scale. Journal of Psychopathology and Behavioural
Assessment, 32, 609-617. doi:10.1007/s10862-010-9182-9,

Segerstrom, S. C., Roach, A. R., Evans, D. R., Schipper, L. J., &
Darville, A. K. (2010). The structure and health correlates of trait
repetitive thoughts in older adults. Psychology and Aging, 25,
505-515. doi: 10.1037/a0019456.

@ Springer

278



646

Cogn Ther Res (2013) 37:633-646

Segerstrom, S. C., Stanton, A. L., Alden, L. E., & Shortridge, B. E.
(2003). A multidimensional structure for repetitive thought:
What's on your mind, and how, and how much? Journal of
Personality and Social Psychology, 85, 909-921. doi:10.1037/
0022-3514.85.5.909.

Selby, E. A., Anestis, M. D., & Joiner, T. E. (2008). Understanding
the relationship between emotional and behavioural dysregula-
tion: Emotional cascades. Behaviour Research and Therapy, 46,
593-611. doi:10.1016/j.brat.2008.02.002.

Siegle, G. J., Moore, P. M., & Thase, M. E. (2004). Rumination: One
comstruct, many features in healthy individuals, depressed
individuals, and individuals with lupus. Cognitive Therapy and
Research, 28, 645-668.

Simmons, J. P., Nelson, L. D., & Simonsohn, U. (2011). False-
positive psychology: Undisclosed flexibility in data collection
and analysis allows presenting anything as significant. Psycho-
logical Science, 22, 1359-1366.

Skitch, 8. A., & Abela. J. R. Z. (2008). Rumination in response to
stress as a common vulnerability factor to depression and
substance misuse in adolescence. Journal of Abnormal Child
Psychology, 36, 1029-10435. doi:10.1007/s10802-008-9233-9.

Smith, J. M., & Alloy, L. B. (2009). A roadmap to rumination: A
review of the definition, assessment, and conceptualization of
this multifaceted construct. Clinical Psychology Review, 29,
116-128.

Suttelin, S., Paap, M. C. S., Babic, S., Kubler, A., & Vogele, C.
(2012). Rumination and age: Some things get better. Journal of
Aging Research, 1-10. doi: 10.1155/2012/267327.

Szabo, M., & Lovibond, P. F. (2002). The cognitive content of
naturally occurring worry episodes. Cognitive Therapy and
Research, 26(2), 167-177.

Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate
statistics (5th ed.). New York: Harper Collins.

Tait, R. J,, French, D. J., & Hulse, G. K. (2002). Validity and
psychometric properties of the General Health Questionnaire-12

@ Springer

in young Australian adolescents. Australian and New Zealand
Journal of Psychiatry, 37(3), 374-381. doi:10.1046/j.1440-1614.
2003.01133.x.

Taku, K., Cann, A., Tedeschi, R. G., & Calhoun, L. G. (2009).
Intrusive versus deliberate rumination in posttraumatic growth
across US and Japanese samples. Anxiety, Stress and Coping, 22,
129-136. doi:10.1080/10615800802317841.

Tallis, F., Davey, G. C. L., & Capuzzo, N. (1994). The phenome-
nology of non-pathological worry: A preliminary investigation.
In G. C. L. Davey & F. Tallis (Eds.), Worrying: Perspectives on
theory, assessment and treatment (pp. 61-89). West Sussex:
Wiley.

Thomsen, D. K. (2006). The association between rumination and
negative affect: A review. Cognition and Emotion, 20,
1216-1235. doi:10.1080/02699930500473533.

Treynor, W., Gonzalez, R., & Nolen-Hoeksema, S. (2003). Rumina-
tion reconsidered: A psychometric analysis. Cognitive Therapy
and Research, 27, 247-259.

Velicer, W. F. (1976). Determining the number of components from
the matrix of partial correlations. Psychometrika, 41, 321-327.

Wahl, K., Ertle, A., Bohne, A., Zurowski, B., & Kordon, A. (2012).
Relations between a ruminative thinking style and obsessive-
compulsive symptoms in non-clinical samples. Anxiety, Stress &
Coping: An International Journal, 24(2), 217-225.

Ward, A, Lyubomirsky, S., Sousa, L., & Nolen-Hoeksema, S. (2003).
Can’t quite commit: Rumination and uncertainty. Personality
and Social Psychology Bulletin, 29, 96-107. doi:10.1177/01461
67202238375.

Watkins, E. (2008). Constructive and unconstructive repetitive
thought. Psychological Bulletin, 134, 163-206. doi:10.1037/
0033-2909.134.2.163.

Watkins, E., & Baracaia, S. (2001). Why do people ruminate in
dysphoric moods? Personality and Individual Differences, 30,
723-734.

279





