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Summary

Non-suicidal self-injury is a highly prevalent yet poorly understood phenomenon among
youth. To improve conceptualization, risk assessment and treatment of NSSI, it is crucial to gain a
better understanding of the risk factors of NSSI. To date, most studies have investigated who is
developmentally at greater risk to begin self-injury, with studies clarifying when individuals with a
history of NSSI are at high risk for engaging in NSSI in the short-term being relatively scarce. Due to
this scarcity of within-person research, most theories in psychopathology are grounded in nhomothetic
principles (i.e., investigating principles that are true for all individuals), which often causes the
clinician to fit the person to the model. As this resulted in suboptimal treatment responses, researchers
have made strong calls to acknowledge each individual's unique experience, highlighting the
importance of an idiographic approach in investigating within-person processes leading up to NSSI.
Fortunately, due to the recent advances in technology and statistical analyses, Experience Sampling
Methodology (ESM) now enables researchers to gain insight into patients’ daily life by the ability to
assess thoughts, emotions, and behaviors multiple times a day with the use of mobile devices.

Addressing these research gaps, the current ESM study examined the momentary (i.e.,
correlates) and temporal associations (i.e., short-term risk factors) between the affective (i.e., negative
affect) and cognitive (i.e., rumination and self-criticism) states, as well as their interaction, with NSSI
urges. Data from three young patients who self-injure were used to illustrate these associations.
Single-level autoregressive models were conducted within the Dynamic Structural Equation Modeling
Framework (DSEM) to model the data gained from the highly intensive longitudinal design. Three
main findings were obtained in our study. First, demonstrating the individual's unique experience, not
every short-term predictor was equally meaningful for each patient. Second, momentary associations
between the affective and cognitive states with NSSI were more potent than the temporal associations.
Lastly, only the strength of NSSI urges at the previous time point predicted NSSI urge intensity
consistently at a later point in time. The findings of this dissertation substantiate the recent calls for
more personalized models and interventions in psychopathology.

Although these initial findings need to be replicated, investigating within-person processes
leading up to NSSI (urges) from an idiographic approach multiple times a day could be optimal
building blocks for bottom-up, real-time models of NSSI, that allow elucidating meaningful targets for

person-tailored interventions.
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1. Introduction

1.1 Definition of Non-Suicidal Self-Injury

Non-suicidal self-injury (NSSI) is a growing public health problem among young
people worldwide (Cipriano et al., 2017). NSSI is defined ‘as the deliberate, self-inflicted
damage of one’s own body tissue without suicidal intent and for purposes not socially or
culturally sanctioned’ (International Society for the Study of Self-injury, 2018). This
definition highlights several essential aspects for a behavior to be defined as NSSI. First, the
injury must be inflicted deliberately, which means that actions that cause unintentional harm
(e.g., accidents) do not classify as NSSI. Second, NSSI is defined by immediate physical
injury, which implies that behaviors that cause physical injury in the long run, such as food
restriction or substance abuse, are excluded. Third, behaviors with at least some intent to kill
oneself are, as the term indicates, not considered NSSI but defined as a suicide attempt.
Finally, physical damage acceptable in society or part of a recognized cultural, spiritual, or
religious ritual is also not considered NSSI (International Society for the Study of Self-injury,
2018). Typical forms of NSSI include cutting oneself, head banging, scratching, hitting, and
burning oneself (Klonsky & Muehlenkamp, 2007; Whitlock et al., 2006). Most people who
engage in NSSI report using more than one method (Cipriano et al., 2017; Turner et al.,
2013), with an increasing number of NSSI methods predicting elevated levels of
psychopathology (Anestis et al., 2015; Nock et al., 2006; St. Germain & Hooley, 2012).
1.2. Prevalence of NSSI and NSSI Disorder

Engaging in NSSI* is not restricted to a specific age, gender, ethnicity, or social class.
However, research has shown that NSSI is most common in adolescents and emerging adults,
with about 17-18% of young people in non-clinical samples reporting NSSI at least once in
their lifetime (Muehlenkamp et al., 2012; Swannell et al., 2014). The average age of onset of
NSSI is between 14 and 16 years, with a decline in prevalence in late adolescence (Plener et
al., 2015). However, recent work has indicated a second smaller onset peak at the beginning
of emerging adulthood, around 20 years (Gandhi et al., 2018). Importantly, evidence suggests
that an earlier onset of NSSI is associated with more severe self-injurious behavior
(Ammerman et al., 2018; Kiekens et al., 2018). While NSSI is often episodic among
adolescents (Plener et al., 2009), the 12-month incidence remains 2-14% in emerging adults
(Benjet et al., 2017; Kiekens et al., 2018; Plener et al., 2015). Among adults, the lifetime

1 NSSI when used in this thesis refers to NSSI behavior unless otherwise specified (e.g., NSSI thoughts,
NSSI urges).



prevalence of NSSI is estimated at around 5.5% (Swannell et al., 2014). Among individuals
struggling with mental health problems (especially depression and anxiety), NSSI is more
common compared to healthy controls (Fox et al., 2015; Nock et al., 2006; Taliaferro &
Muehlenkamp, 2015). Bresin and Schoenleber (2015) found in a recent meta-analysis that
women tend to engage slightly more in NSSI than men, especially in clinical samples. In
addition, these researchers found gender differences concerning the methods used to harm
oneself. Women are more likely to use cutting and scratching, whereas men report more head-
banging or burning themselves (Bresin & Schoenleber, 2015; Claes et al., 2007; Whitlock et
al., 2011).

There is debate among researchers and clinicians about whether NSSI should be
conceptualized as a disorder (Zetterqvist, 2015). Historically, NSSI was primarily seen as a
symptom of the borderline personality disorder. Yet, research revealed that NSSI is not
pathogenic of one particular disorder (Nock et al., 2006; Selby et al., 2015). In 2013, the fifth
edition of the Diagnostic and Statistical Manual of Mental Disorders, Section I11 included the
NSSI disorder (NSSI-D) as a condition ‘requiring further study’.

1.3 Why Do People Self-Injure?

Importantly, classifying NSSI as a disorder does not explain why someone engages in
self-injury. Therefore, researchers have also investigated the functions of self-injury. The
Four-Factor Model (FFM; Nock, 2009; Nock & Prinstein, 2004) is one of the most widely
adopted functional models of NSSI. The FFM suggests that people engage in NSSI due to
four reinforcement processes, based on the crossing of two dimensions: an interpersonal
(other) versus intrapersonal (self) dimension, and a negative versus positive reinforcement
dimension (Table 1). The intrapersonal functions of NSSI aim to change the emotional or
cognitive state of the person itself. The intrapersonal negative reinforcement function
includes NSSI to decrease or distract the individual from aversive thoughts and feelings that
arise (e.g., to stop bad feelings). The intrapersonal positive reinforcement function explains
NSSI as an engagement that could generate desired feelings or stimulation (e.g., experiencing
a sense of euphoria or thrill). In contrast, the interpersonal functions of NSSI are focused on
their relationship with others and on influencing others' behavior. While interpersonal
negative reinforcement involves engagement in NSSI to escape from undesired social
situations (e.g., avoid being confronted for a mistake), interpersonal positive reinforcement

maintains NSSI by influencing the social environment (e.g., getting support).



Table 1

Four-Factor Model (Nock & Prinstein, 2004)

Reinforcement type Positive Negative
Interpersonal Gaining attention or support Avoiding responsibilities,
from others consequences, or interpersonal

task demands
Intrapersonal Inducing a desirable Reducing tension or other
physiological state negative affective states

Note. Adapted from ‘Functional Approach to the Assessment of Self-Mutilative Behavior’
by M. K. Nock and M. J. Prinstein, 2004, Journal of Consulting and Clinical Psychology,
72(5), 885-890, (https://doi.org/10.1037/0022-006X.72.5.885). Copyright 2004 by the

American Psychological Association.

A decade of research revealed that emotion-regulation (i.e., reducing negative affect
and inducing positive affect) is the most commonly (66-81%) reported function of NSSI
(Cipriano et al., 2017; Taylor et al., 2018). Furthermore, wanting to punish oneself and
communication of distress were also frequently reported functions across studies, respectively
51% and 42%. Interestingly, lower prevalence rates were found for interpersonal functions of
NSSI, such as influencing others and punishing others (27-43%), refuting the common
conception that NSSI is mainly about seeking attention and manipulating others (Caicedo &
Whitlock, 2009).

1.4 Should we Care About NSSI?

Research indicates that engagement in NSSI predicts a wide range of mental health
problems and other adverse outcomes for the individual and their close context later in life
(Daukantaité et al., 2020; Kiekens et al., 2016; Waals et al., 2018). More specifically,
longitudinal research suggests that adolescents who report NSSI experience lower life
satisfaction, shame and embarrassment about scars, stigmatization and are more likely to
report a range of psychopathological symptoms, such as depression, substance abuse, anxiety,
and are at higher risk for a future suicide attempt (Burke et al., 2019; Daukantaité et al., 2020;
Wilkinson et al., 2018). Some studies also find negative effects on the mental health of loved
ones (Waals et al., 2018).



Perhaps most importantly, research indicates that NSSI increases the risk of
developing suicidal thoughts, making suicidal plans, and acting on those plans by attempting
suicide (Kiekens et al., 2018). According to the Interpersonal Theory of Suicide (Van Orden
et al., 2010), individuals need to acquire the capability of ending one’s life to be able to act
upon a suicidal desire and attempt suicide. By repeatedly engaging in NSSI, this theory
postulates that people build the capability to attempt suicidal behavior (Willoughby et al.,
2015) as they become desensitized to the fear and pain associated with more lethal self-injury
over time (Joiner et al., 2012)

Furthermore, Robinson and colleagues (2019) found that adolescents who report NSSI
show prospectively reduced emotion-regulation skills. According to the authors, engagement
in NSSI may prevent adolescents from developing alternative, more adaptive emotion-
regulation strategies. Developing these adaptive emotion-regulation strategies is important
during adolescence, as impactful bodily and cognitive changes mark this period (Schéafer et
al., 2017). In addition, making the transition from high school to college may be experienced
as a stressful period (Arnett, 2000). As individuals who self-injure are more prone to
experiencing stress (Kiekens et al., 2015), not developing adaptive emotion-regulation
strategies could have additional adverse consequences, such as anxiety and depressive
symptoms, reduced academic performance, rejection from peers, and externalizing
symptomatology (Kiekens et al., 2016; Kim & Cicchetti, 2010; Kovacs et al., 2008).

Bidirectional effects have also been established between engagement in NSSI and
identity formation (Gandbhi et al., 2017). During adolescence, young people encounter a
normative identity crisis, which represents a transition from one’s childhood identity to a new
identity that must be developed (Erikson, 1968). A successful resolution of this crisis
(confusion vs. synthesis) leads to identity synthesis (i.e., self-identified ideas and values,
temporal-spatial continuity; Coté & Levine, 1988). However, if this crisis persists, identity
confusion arises with individuals experiencing inner emptiness and having no guiding life
goals, which is related to several mental health problems (Schwartz, 2001; Schwartz et al.,
2015). On the one hand, identity synthesis reduces one’s vulnerability to engage in NSSI,
while identity confusion increases this vulnerability (Claes et al., 2014, 2015). However,
Gandhi et al. (2017) found that engagement in NSSI can also lead to further identity
disturbances, which is characterized by a decrease in identity synthesis and an increase in
identity confusion. These bidirectional effects can result in a vicious cycle where people

identify with the label of being a self-injurer which may, in turn, further increase identity



confusion in the long term, as it distracts from the task of exploring and committing to life-
defining choices (Gandhi et al., 2017).

Taken together, all these findings indicate the potential negative developmental impact
of NSSI engagement, emphasizing the need for investigating and obtaining a good
understanding of its risk factors in adolescents and emerging adults.

1.5. Risk Factors of NSSI

As NSSI frequently occurs and may further negatively impact individuals’ functioning
and their broader context, it is crucial to identify risk factors. In this way, we can advance the
conceptualization, risk stratification, prediction, and treatment of NSSI (Fox et al., 2015; Fox,
et al., 2020). In what follows, we will first consider longer-term (developmental) predictors of
NSSI, which indicate who is at greater risk for developing NSSI. Second, we will consider
two main theoretical models which explain why some individuals are at greater risk for
engagement in NSSI. Third, we will review the role of negative affect, rumination, and self-
criticism in the course of NSSI. Finally, we will discuss limitations of investigating only
longer-term predictors of NSSI.

1.5.1. Long-Term Predictors of NSSI

To date, most longitudinal studies focused on elucidating population-level predictors
that contribute to the detection of individuals who are at greater risk for developing NSSI
throughout adolescence and emerging adulthood. Taking stock of these developmental
studies, it becomes clear that a broad range of intrapersonal and interpersonal factors are
related to the onset of NSSI (Kiekens et al., 2019). Concerning intrapersonal factors,
researchers have found that experiencing depressive symptoms, lower positive and higher
negative affective states, hopelessness, emotion-regulation difficulties, and presence of cluster
B personality disorders are important precursors of NSSI (Fox et al., 2015; Plener et al., 2015;
Turner et al., 2018; Valencia-Agudo et al., 2018). In addition, Hoff and Muehlenkamp (2009)
found that college students who engage in NSSI behavior reported significantly higher levels
of rumination. Furthermore, Burke and colleagues (2020) succeeded in differentiating
individuals with and without a history of NSSI based on the amount of self-critical and self-
punishment cognitions. In addition, both higher trait negative affect and lower trait positive
affect are associated with the risk of lifetime and future NSSI (Burke et al., 2018; Nicolai et
al., 2016). Regarding interpersonal factors, researchers have found that low parental support
and maltreatment (like physical or sexual abuse as well as early trauma) increase the
likelihood of engaging in NSSI (Kiekens et al., 2019; Tatnell et al., 2014, 2017). In terms of
peer relationships, low peer support and a history of peer bullying or dating violence and



abuse also increases the susceptibility of NSSI (Esposito et al., 2019; Kiekens et al., 2019;
Victor, et al., 2019).
1.5.2. Theoretical Risk Models of NSSI

Several theoretical models have been proposed to explain why some individuals are
more at risk than others to engage in NSSI. The emotional cascade model (Selby et al., 2013)
suggests that individuals with high negative affect and rumination levels are at increased risk
of NSSI. Rumination is considered a transdiagnostic cognitive process consisting of repetitive
attempts to analyze problems and feelings of distress without taking the necessary action to
make positive changes (Nolen-Hoeksema & Morrow, 1991). According to this model, a
positive feedback loop between negative affect and rumination leads to pernicious emotional
cascades following a stress-inducing event. This vicious cycle between heightened negative
affect and rumination will ultimately result in a highly aversive state, which is then resolved
by engaging in emotion dysregulated behaviors such as NSSI. Hence, this model proposes
that individuals engage in NSSI to be distracted from such an aversive emotional state by
redirecting attention to intense physical sensations. A limitation of the emotional cascade
model is that it does not explain why a person engages specifically in NSSI instead of other
dysregulated behaviors that may serve similar functions (e.g., eating disordered behaviors,
substance abuse).

Addressing this limitation, the benefits and barriers model of NSSI (Hooley &
Franklin, 2018) states that most people have instinctive barriers that keep them from
beginning NSSI (e.g., aversion of pain, positive view of the self, social norms). The model
proposes that any barrier would be sufficient to prevent individuals from engaging in NSSI.
Hence, these barriers must be overcome before someone can engage in NSSI. The proposed
benefits are accessible to everyone and explain why some individuals chose to engage in
NSSI. A first benefit is that NSSI reduces negative affect and increases positive affect
(Muehlenkamp et al., 2009; Selby & Joiner, 2009). A second benefit of NSSI is the
gratification of self-punishment desires, which helps explain why self-critical individuals may
regard NSSI as a self-congruent method (Hamza et al., 2014; Hooley et al., 2010). A third
benefit states that NSSI provides peer group affiliation, which suggests that individuals may
self-injure because the members of the preferred peer group also engage in this behavior
(Claes et al., 2010). The last benefit states that NSSI can communicate distress when less
intense communication forms (e.g., talking, crying) tend to be ineffective or it can signal

strength to others, especially in prison populations (Gambetta, 2009).



Taken together, both theories underscore the importance of the intrapersonal variables
negative affect, rumination, and self-criticism as crucial factors that underlie the course of
NSSI. In what follows, we consider the relationship between negative affect, rumination, and
self-criticism and NSSI in more detail.

1.5.3. Negative affect, Rumination, and Self-Criticism in the Course of NSSI

1.5.3.1. Negative Affect. As previously stated, the intrapersonal negative
reinforcement function (i.e., engaging in NSSI to reduce negative affect) is the most
frequently reported function of NSSI (Cipriano et al., 2017; Taylor et al., 2018). In line with
this finding, laboratory-based research of Bresin and Gordon (2013) indicates greater
reductions in negative affect following the application of a painful stimulus for individuals
with a history of NSSI. Cross-sectional studies also demonstrate that a history of NSSI is
associated with higher levels of negative affect. More specifically, these studies found that
individuals who self-injure often experience higher levels of negative affect than peers
without a history of NSSI (Klonsky & Muehlenkamp, 2007; Victor & Klonsky, 2014).
Furthermore, as summarized in the recent meta-analysis of Fox et al. (2015), negative affect
(conceptualized as affect dysregulation) was a significant predictor of future NSSI.

1.5.3.2. Rumination. Extant literature indicates rumination to correlate with the
presence of NSSI in adolescent and adult samples (Selby et al., 2013; Selby & Joiner, 2009).
For instance, Hoff and Muehlenkamp (2009) found that individuals who self-injure report
more rumination than individuals without a history of NSSI. The experimental study of Selby
and colleagues (2009) supports this finding as individuals engaging in NSSI demonstrated a
stronger reaction to lab-based rumination induction than controls. Moreover, prospective
studies also provided evidence that rumination predicts the onset of NSSI (Barrocas et al.,
2015; Gromatsky et al., 2020).

Previous studies have demonstrated the tendency of rumination to worsen and sustain
the intensity and duration of negative affect (Moberly & Watkins, 2008; Thomsen, 2006). In
line with this finding and the emotional cascade model (Selby et al., 2013), most research
concerning rumination and engagement in NSSI has focused on the potential synergetic
influence of negative affect and rumination on engagement in NSSI. Ongoing research
provides growing support for the model's validity, indicating the moderating role of
rumination in strengthening the relation between negative affect and engagement in NSSI
(Selby et al., 2013). More specifically, longitudinal studies using high-risk and clinical
population data confirm the synergetic relationship between rumination and negative affect
(Gong et al., 2019; Nicolai et al., 2016). For instance, Nicolai and colleagues (2016) found



rumination to strengthen the association between negative affect with overall NSSI
engagement and NSSI frequency. Relatedly, prospective studies provide evidence for positive
reciprocal associations between rumination and negative affect (Buelens et al., 2019; Jose &
Weir, 2013; Thomsen, 2006). Taken together, research suggests that rumination predicts
increased negative affect and negative affect predicts increased rumination. As a result of the
sustained attention devoted to a negative stimulus, the negative emotion is experienced over a
longer time (Thomsen, 2006), which may induce the urge to reduce this tension by engaging
in NSSI (Selby et al., 2013).

1.5.3.3. Self-Criticism. Self-criticism involves harsh self-scrutiny, overly critical
evaluations of one’s own behavior, and negative reactions to perceived failures in terms of
active self-bashing (Low et al., 2020). It is often associated with feelings of failure,
worthlessness, and inferiority and is considered a significant risk factor for engagement in
NSSI among adolescents and adults (Claes et al., 2010). Put forward as a leading construct in
the benefits and barriers model (Hooley & Franklin, 2018), self-criticism may decrease the
threshold for engagement in NSSI, and explain the specific selection of NSSI over other
maladaptive behaviors as a coping strategy. The recent meta-analysis of Zelkowitz and Cole
(2019) revealed a solid cross-sectional relationship between self-criticism and NSSI. Studies
investigating group differences also suggest that individuals who self-injure report a higher
level of self-criticism than individuals without a history of NSSI (Claes et al., 2012; St.
Germain & Hooley, 2012). Only one study to date has investigated the specific relation
between negative affect and self-criticism in the prediction of NSSI. The cross-sectional study
of Hasking and colleagues (2019) indicates that the lack of self-compassion underlies the
relationship between negative affect and NSSI, suggesting that individuals who are likely to
experience higher levels of negative affect and have self-judgmental cognitions as a response
to a challenging emotional experience may be more likely to engage in NSSI.

Furthermore, experimental research demonstrates that self-critical beliefs are
associated with willingness to endure pain longer (Hooley et al., 2010; Hooley & St. Germain,
2014). In the study of Fox et al. (2019), mood improvements during pain were also positively
related to self-criticism among people with and even without a history of NSSI. Similarly,
Hamza et al. (2014) found that individuals who report self-punishment as the primary
motivation for engagement in NSSI, demonstrated increased pain tolerance and less aversive
pain ratings. Results from prospective studies are, however, mixed. On the one hand,
Zelkowitz and Cole (2020) and Perkins et al. (2020) demonstrated that self-criticism
prospectively predicted NSSI across disordered eating behaviors. On the other hand, Daly and



Willoughby (2019) and You et al. (2017) did not find evidence that self-criticism increased
the risk of NSSI. Instead, in their student sample, they found self-criticism to be a
consequence of engagement in NSSI. Together, these results point to the possibility that the
causal relationship between self-criticism and NSSI may go in both directions (You et al.,
2017). Self-criticism may motivate NSSI, by the gratification of self-punishment desires.
However, NSSI may also result in more negative feelings towards the self (e.g., shame, guilt,
disgust; Laye-Gindhu & Schonert-Reichl, 2005). In sum, these results underline the
importance of self-criticism on engagement in NSSI. Namely, a negatively focused attitude
towards the self (e.g. self-criticism, guilt, or shame) increases the willingness to experience
pain and the experienced benefits (e.g., mood regulation) of engagement in NSSI, which may
make it more likely that NSSI will be maintained (Fox et al., 2019; Hooley & Franklin, 2018).
1.5.4. Limitations of a Nomothetic Approach

The discussed studies focused on clarifying who is at risk for engagement in self-
injury throughout development. In other words, these studies provide information for risk
stratification on a between-person level using a nomothetic approach. More specifically, these
studies aim to explain how individuals differ from one another, to identify developmental risk
factors in the entire population. Although these between-person risk factors are highly
important, it is essential to realize that each person is unique and that the experience of
psychopathology is an individual phenomenon. Therefore, psychopathology should also be
conceptualized as an idiographic phenomenon, acknowledging the complex system of
contextualized dynamic processes and mechanisms within a particular person (Voelkle et al.,
2014). Taking on such an idiographic approach, in which risk stratification repeatedly occurs
in daily life with individuals serving as their own control, enhances understanding of when
individuals are at acute risk for NSSI (Kiekens et al., 2021; Wright & Woods, 2020). By
investigating within-person patterns in idiographic research, personalized models can be
obtained that provide insight into how NSSI manifests in daily life for different individuals
(Kiekens et al., 2021).

There are several reasons why knowledge of when young people are at risk to engage
in NSSI is still scarce. As indicated, the available longitudinal studies focus on clarifying
developmental risk with often wide assessment intervals of months to years. However, these
wide observation windows do not inform researchers and clinicians about the individual risk
in daily life. For example, if an individual is developmentally at risk for engagement in NSSI
due to, for instance, a history of sexual abuse (Tatnell et al., 2017), then this does not specify
when this particular individual is most likely to self-injure in daily life (Fisher et al., 2018;
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Piccirillo & Rodebaugh, 2019). Additionally, these wide observation windows require
respondents to average over an extensive period (often months to years), making these
responses more prone to recall biases (Stange et al., 2019). That said, researchers have
historically been handcuffed by methods that rendered frequent assessments of NSSI in the
daily lives of those with lived experience virtually impossible (Kiekens et al., 2021).

Fortunately, due to rapid advances in digital technology's capability and affordability
over the past two decades (Malhi et al., 2017), these limitations can now be overcome
(Russell & Gajos, 2020; Stange et al., 2019; Trull & Ebner-Priemer, 2013). Experience
Sampling Methodology (ESM, Shiffman et al., 2008) allows for examining in-the-moment
associations by assessing mood, symptoms, context, and appraisals as they occur in daily life
(Myin-Germeys et al., 2018). ESM is one method that falls under the umbrella term
‘ambulatory assessment’ (AA) and is used interchangeably with Ecological Momentary
Assessment (EMA) (Russell & Gajos, 2020). Early ESM studies have used paper-and-pencil
diaries or personal digital assistants. These methods have now mainly been replaced by
smartphones and tablets, prompting the participants to fill in a structured self-report diary
multiple times a day (Myin-Germeys et al., 2018; Trull & Ebner-Priemer, 2013). ESM is thus
a valuable technique to help clarify the proximal, real-time antecedents of NSSI and their
complex interplay.

In what follows, we will discuss emerging research about the relationship between
negative affect, rumination, and self-criticism and NSSI outcomes (including thoughts, urges
and behavior) in daily life.

1.5.5. Short-Term Risk Predictors of NSSI, NSSI Thoughts, and NSSI Urges

A growing body of research using ESM has begun to examine the temporal events and
affective states surrounding NSSI and how changes in these variables might impact the course
of NSSI. Importantly, NSSI is considered a process, including NSSI thoughts, urges, and
behaviors (Nock, 2009). Yet, theories of NSSI have not offered explanations for NSSI
behavior that meaningfully differed from explanations for NSSI thoughts or urges. In the
literature concerning suicide, ideation-to-action theories (Klonsky et al., 2018) provide a
meaningful understanding of the suicidal process by obtaining evidence that suggests that risk
factors of suicide ideation differ from risk factors causing the transition to an actual suicide
attempt. For example, while early research suggested that depression and hopelessness are
risk factors of future suicide attempts, emerging evidence indicates that these variables are
predictors of suicidal ideation but fail to predict suicidal attempts when controlling for
suicidal ideation (Kessler et al., 1999; Klonsky & May, 2015; May & Klonsky, 2016). Thus,
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in line with these recent ideation-to-action theories, risk factors for NSSI thoughts and urges
could be different from those influencing the transition to acting on those thoughts and urges
with self-injurious behavior (Kiekens et al., 2020). Making this distinction is crucial to
advance scientific understanding and could aid the link between research and clinical practice
as this would provide insight into possibilities to prevent the transition from NSSI thoughts
and urges to behavior. As longitudinal and cross-sectional studies support the involvement of
negative affect, rumination, and self-criticism in the course of NSSI, several daily-life studies
started to map these variables as potential short-term predictors of these NSSI outcomes.

1.5.5.1. Short-Term Risk Predictors of NSSI. Most ESM research has mapped
short-term predictors for NSSI, mainly focusing on the affective rather than cognitive contexts
(Rodriguez-Blanco et al., 2018). Research concerning the affective context of NSSI has
predominantly focused on the momentary influence of negative affect. In line with the four-
factor, intrapersonal negative reinforcement function (Nock & Prinstein, 2004), several ESM
studies found elevated levels of overall negative affect before NSSI engagement (Hepp et al.,
2020; Rodriguez-Blanco et al., 2018).

Studies investigating the real-time cognitive context of NSSI remain limited. EXisting
research found rumination was reported to interact with negative affect (Hughes et al., 2019;
Zaki et al., 2013). For instance, Selby et al. (2013) found that the occurrence of frequent shifts
in state rumination level of an individual (i.e., instability of rumination) was more indicative
for the occurrence of an NSSI episode than their trait rumination level. Additionally, these
authors found an interaction between instability in rumination levels and instability of
negative affect, meaning that individuals who reported frequent shifts in rumination engaged
more in NSSI when they also experienced shifts in negative affect. In addition, the results of
Hughes and colleagues (2019) showed that anxiety and feeling overwhelmed predicted NSSI
most strongly when rumination was elevated. As suggested by the emotional cascade model
(Selby et al., 2013), these findings indicate that these factors may interact in a process
creating an aversive affective state that individuals who self-injure attempt to escape by
engaging in NSSI.

To date, only two studies have investigated the real-time predictive value of self-
criticism on NSSI (Burke et al., 2021; Lear et al., 2019). In both studies, self-criticism did not
appear to be a short-term predictor for NSSI behavior. Related to self-criticism, daily self-
punishment cognitions did directly predict engagement in NSSI behavior (Lear et al., 2019).
In addition, research of Nock and colleagues (2009), one of the first ESM studies concerning
NSSI, found that anger or hatred toward the self predicts engagement in NSSI in real time.
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Moreover, Armey and colleagues (2011) found that guilt increased in the hours preceding an
episode of NSSI, peaked during the episode, and faded gradually in the hours following the
episode.

Additional to these affective and cognitive short-term predictors, the presence of NSSI
thoughts and urges are frequently reported to be meaningful predictors of NSSI behavior
(Hepp et al., 2020). For instance, Ammerman et al. (2017) and Lear et al. (2019) found that on
days with a higher number of urges and thoughts or greater urge and thought intensity,
individuals were at greater risk for engagement in NSSI in that same day. Importantly, it has
been demonstrated that NSSI urges and behavior often appear in close temporal proximity to
one another (Ammerman et al., 2017; Fitzpatrick et al., 2020; Nock et al., 2009), which
provides a brief period to intervene in this transition to behavioral action (Hepp et al., 2020).

Furthermore, preliminary results show the importance of separately investigating
short-term predictors of NSSI thoughts and urges in addition to NSSI behavior. In line with
the ideation-to-action framework, recent research by Kranzler and colleagues (2018) points
out that momentary changes in both positive affect and negative affect predicted greater
intensity of NSSI thoughts, while only increases in negative affect predicted NSSI behavior.
In contrast, Kiekens and colleagues (2020) found that negative affect predicted NSSI, yet,
when accounted for NSSI thoughts, negative affect was no longer significantly predictive of
NSSI. Additionally, Snir and colleagues (2015) found that an increase in general negative
affect and self-punishment was associated with NSSI urges and not NSSI behavior. However,
research concerning NSSI thoughts and urges is fairly limited despite their clinical value.

1.5.5.2. Short-Term Risk Predictors of NSSI Thoughts and Urges. An NSSI urge is
the strong desire to engage in NSSI behavior, while NSSI thoughts are considered milder
ideas of hurting oneself. However, in most studies, NSSI thoughts and NSSI urges are often
used interchangeably (Hepp et al., 2020). In the current dissertation, it will be explicitly stated
when studies investigated thoughts or urges.

Studies using ESM found a positive association between urges and thoughts with
negative affect (Andrewes et al., 2016; Hepp et al., 2020). These positive associations were
present at the day level, such that days characterized by more negative affect entailed a higher
risk for urges (Hepp et al., 2020). By comparing urge days to non-urge days, Hepp et al.
(2021) observed a quadratic trajectory on urge days, demonstrating that participants reported
more negative affect when they were to experience an urge. This specific pattern was absent
on non-urge days. On the contrary, Snir and colleagues (2015) found that negative affect
increased before the urge, continued to rise after, and then gradually faded away. By
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investigating these states on a closer time scale, real-time investigation at the momentary level
found that urges were associated with concurrent negative affect (Hepp et al., 2021; Humber
et al., 2013; Kranzler et al., 2018; Victor, et al., 2019). Concerning temporal associations,
negative affect was also found to predict urges from one hour to the next. More specifically,
experiencing shame, sadness, anger and anxiety predicted subsequent occurrence of NSSI
thoughts and urges (Hepp et al., 2021; Humber et al., 2013; Kiekens et al., 2020; Kranzler et
al., 2018; Victor, et al., 2019).

With respect to the association between rumination and urges and thoughts, only one
study focused on the interaction between rumination and negative affect. Hughes and
colleagues (2019) provide evidence regarding the predictive value of rumination on thoughts.
They found that negative affect and rumination both predicted subsequent thought intensity.
In addition to these main effects, rumination interacted with feeling overwhelmed and
anxiety, but not with overall negative affect when predicting subsequent thought intensity. In
this study, overall negative affect was composed by the sum score of 11 different negative
affect items, including feeling overwhelmed and anxiety.

To date, only two studies have investigated associations between self-criticism with
thoughts and urges at the within-person level. Lear and colleagues (2019) found preliminary
evidence that self-criticism indirectly predicted urge intensity through daily cognitions about
punishment. In their study, daily guilt preceded urge intensity beyond daily sadness, hostility,
and fear. Burke et al. (2021) found that self-criticism had concurrent associations and
temporally predicted urge intensity. These results suggest that on moments when self-
punishment cognitions are higher, relative to the individuals’ average experience of these
cognitions, the near-term risk of NSSI urges increases. The latter two studies are in line with
the benefits and barriers model (Hooley & Franklin, 2018), suggesting that a critical view of
the self may lower the bar for an individual to choose NSSI above another emotion-regulation
strategy.

1.6. Importance of an Idiographic Approach in Studying NSSI Urges

The “prototypical” client described in treatment guidelines does not exist, which
means clinicians need to tailor therapy to the unique needs of a particular client (also known
as the therapist’s dilemma; Piccirillo & Rodebaugh, 2019). These guidelines are often
grounded in between-person data, whereas the targets of interventions in psychotherapy are
focused on within-person processes and mechanisms (Voelkle et al., 2014). As stated above,
personalized models are needed to enhance understanding of the manifestation of NSSI in
daily life, which emphasizes the need to shift away from the global question “which
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theoretical model is the best” to the specific question “which theoretical model is the best for
understanding this persons’ behavior” (Wright & Woods, 2020, p. 15.4). Taking an
idiographic approach emphasizes the individual and its unique personal experience,
recognizing the fundamental heterogeneity in psychopathology (Wright & Woods, 2020).
Acknowledging this heterogeneity may shed light on the inconsistency in results concerning
significant short-term predictors of NSSI urges across different studies, as not every predictor
may be equally relevant for each individual. By monitoring within-person processes, such as
contextual determinants, emotions, thoughts, and urges, researchers and clinicians can
respond to the call for more person-centered care in the treatment of NSSI (Lewis & Hasking,
2021; Wright & Woods, 2020).

Multilevel modeling is commonly used to study within-person processes in clinical
psychology. However, Piccirillo and Rodebaugh (2019) highlight that these models are not
estimating truly person-specific effects. Rather, it provides an averaged estimation based on
an overarching distribution of individual effects (Conner et al., 2009). A reliable and valid
idiographic assessment of NSSI urges can be obtained using single-case (N=1) designs, as
each individual’s parameter values are then unconstrained by other participants in the sample
(Bentley et al., 2019; Ganz & Ayres, 2018). By comparing multiple single-case studies,
researchers and clinicians can obtain a profound understanding and explore significant
determinants of the experience of NSSI urges and possible differences across people
(Edmonds & Kennedy, 2017).

Importantly, the extent to which individuals experience self-injurious thoughts and
urge varies substantially, with fleeting thoughts occurring more frequently than intense urges
(Turner et al., 2016, 2018). Fitzpatrick and colleagues (2020) report that the intensity of NSSI
urges predict subsequent engagement in NSSI behaviors. Resisting these NSSI urges over a
more extended period may be cognitively taxing and depletes one’s ability to control NSSI
behaviors once they have begun (Hepp et al., 2020). Intensive monitoring and an idiographic
approach in investigating urges can thus be critical as existing research indicates that there is a
short timeframe between the occurrence of an NSSI urge and NSSI. Indeed, it has been
demonstrated that it typically takes people between 1 to 30 minutes to transition from NSSI
urge to NSSI behavior (Nock et al., 2009; Selby et al., 2013; Turner et al., 2016). This
provides a brief window of opportunity to intervene and interrupt this transition to NSSI
during these elevated risk periods. In sum, to improve clinical treatment for individuals

engaging in NSSI and to substantiate current theoretical models of NSSI, more research is
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needed to clarify which factors co-occur with or temporally predict NSSI urges (Hepp et al.,
2020).
1.7. The Current Study

By taking an idiographic approach, the current ESM study will explore the
heterogeneity concerning affective (i.e., negative affect) and cognitive (i.e., rumination and
self-criticism) context surrounding NSSI urges across several case illustrations, thereby
contributing to the generation of knowledge regarding acute risk of NSSI. We will illustrate
this with the use of three case studies (N=1 design). Only three participants were included in
this study, as they were the first ones to complete the ESM protocol within the timing and the
feasibility of this dissertation.

The current study has two main objectives. The first objective is to evaluate the
momentary associations between negative affect, rumination, and self-criticism with NSSI
urge intensity. Additionally, we will investigate the interaction effects between the affective
and cognitive states on NSSI urges. The second objective is to evaluate the temporal (lagged)
associations of negative affect, rumination, and self-criticism with NSSI urge intensity. We
will also evaluate interaction between affective and cognitive states on NSSI urges.

1.7.1. Research Question 1: Contemporaneous Associations Between Negative Affect,
Rumination, and Self-Criticism With NSSI Urge Intensity

Existing research indicates a positive association between negative affect and NSSI
urges in daily life (Hepp et al., 2020, 2021; Victor et al., 2019). Accordingly, we hypothesize
that negative affect will have positive contemporaneous associations with the occurrence of
NSSI urges (see Figure 1). To our knowledge, there are no previous studies that investigated
momentary associations between rumination and NSSI urges. Hence, we will explore this
association. In line with the emotional cascade model (Selby et al., 2013), we will also
investigate if the interaction between rumination and negative affect has a momentary
association with the occurrence of NSSI urges.

Furthermore, as self-criticism is a salient predictor of NSSI in between-subject designs
it would provide valuable information to investigate the momentary association between self-
critical thoughts and NSSI urges. Based on the research of Burke et al. (2021) and Lear et al.
(2019), we hypothesize a positive contemporaneous association between self-criticism and
NSSI urges. In addition, we will investigate the momentary association between the
interaction of negative affect with self-criticism on NSSI urges, as theoretical models of NSSI
also posit the interaction of cognitive and affective dysregulation as a risk factor for NSSI
(Nock, 2010).
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Figure 1

Graphical Illustration of the First Research Objective
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1.7.2. Research Question 2: Temporal Associations Between Negative Affect, Rumination,
and Self-Criticism With NSSI Urge Intensity

Research question 1 will provide insight into daily life correlates of NSSI urges.
Different from correlates, risk factors temporally precede the outcome of interest and provide
insight into the association's direction (Kraemer et al., 1997), which will be the focus of
Research question 2. Previous research indicated a temporal association between negative
affect and NSSI urges, suggesting that individuals are prospectively more likely to experience
NSSI urges when experiencing negative affect (Hepp et al., 2021; Humber et al., 2013;
Kranzler et al., 2018; Victor et al., 2019). Hence, we hypothesize that observing an increase of
negative affect will lead to subsequent increases in the likelihood of future NSSI urges (See
Figure 2). Concerning rumination, no previous study investigated a temporal relation with
NSSI urges. The current study will explore the temporal relationship between state rumination
and subsequent NSSI urges. Based on existing knowledge (Selby et al., 2015) and the
emotional cascade model (Selby et al., 2013), we hypothesize that the interaction between
state rumination and negative affect will prospectively predict the occurrence of NSSI urges.
Lastly, based on the limited literature on the real-time predictive value of self-criticism, we
hypothesize that high self-criticism in one observation window will predict the occurrence of
NSSI in the next observation window (Burke et al., 2021). In other words, we hypothesize
that when self-criticism is high, the urge to self-injure could be increased in the following
hours as the threshold to choose NSSI above another emotion-regulation strategy will be

lowered (Hooley & Franklin, 2018). Moreover, as no other study investigated the temporal
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effect of the interaction between self-criticism and negative affect on the occurrence of NSSI

urges, this study will exploratively investigate this temporal effect.

Figure 2

Graphical Illustration of the Second Research Objective
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2. Methods
2.1. Patients and Procedure

For the purpose of this thesis, three patients were selected from an ongoing study (The
DAILY Project: A self-monitoring study to support recovery from self-injurious thoughts and
behaviors in daily life) that started in July 2021. Patients included in the DAILY Project are
adolescents and (young) adults between 15 and 39 years old who receive residential or
ambulant mental health care and reported at least 3 NSSI acts in the month before enrolment.
All three patients included in the current study were women (patient one, patient two, and
patient three), respectively 18, 17, and 27 years old. These particular patients were selected
because they were the first to complete the ESM protocol of the study.

The DAILY project consisted of three phases. In the first phase, patients and mental
health professionals received information about the study and were briefed about the informed
consent. After providing the informed consent, patients and mental health professionals
completed an online baseline self-report questionnaire. In addition, patients were interviewed
by a clinical psychologist about the presence of mental disorders and a history of NSSI
characteristics. During the first phase, patients and therapists also received training on
completing the ESM protocol via m-Path, a user-friendly and secure smartphone app and
platform for real-time and real-world data collection (Mestdagh et al., 2022). The second
phase, which started on the morning after the first session, involved a four-week ESM
protocol with signal and event sampling. Patients were prompted randomly, six times per day
in blocks of 1.5-hours, between 10 am and 9.30 pm. Patients were required to answer the
prompts within 15 minutes to ensure the collection of ongoing activities and to avoid
retrospective reporting. Patients registered the timing of NSSI behavior utilizing an event
marker (i.e., a push-button) on a wearable wireless band of IMEC, which can also
continuously track movement, heart rate, skin conductance, and temperature.

When patients indicated they were in distress and risk of engagement in NSSI was
high (defined as a score > 5 on urge intensity), they were provided with a brief follow-up
assessment and contact details of relevant support organizations and confidants. Following the
four-week ESM period, the patient and their mental health professional discussed the
monitored data. After this session, clients provided feedback concerning this session and both
patients and therapists completed an online questionnaire assessing the tool’s perceived
utility. The third phase of the study involved an optional online qualitative interview (i.e.,
helpfulness of self-monitoring and clinical review in the therapy process) and two brief online
follow-up assessments after 4 and 12 weeks. The follow-up assessments measured
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engagement in NSSI and comorbid behaviors since the last assessment. For the purpose of the
current study, only the baseline measures and regular ESM questionnaire prompts were
included.

To encourage compliance, patients received a combination of feedback and financial
compensation of a minimum of €20 and a maximum of €100. Patients received €35 if
compliance to the ESM questionnaires exceeded 33%, €70 if compliance to the ESM
questionnaires exceeded 65%, and €100 if compliance to the ESM questionnaires exceeded
83%. In other scenarios, the patients received €20 as compensation. Furthermore, mental
health professionals received €10 when they completed an evaluation questionnaire after the
feedback session. The study's protocol was approved by the Ethics Committee Investigation
UZ/KU Leuven. All procedures were in accordance with the current version (2013) of the
principles of the Declaration of Helsinki and the principles of good clinical practice.

2.2. Baseline Measures

At baseline, patients were interviewed with the Self-Injurious Thoughts and Behaviors
Interview-Revised (SITBI-R, Fox et al., 2020) and the SCID-5s (Structured Clinical Interview
for the DSM 5-short; American Psychiatric Association, 2017). A clinical psychologist
administered the following sections of the SCID-5 (American Psychiatric Association, 2017):
mood disorder, anxiety disorder, substance use disorder, post-traumatic stress-disorder, and
eating disorder. Both NSSI and suicidal thoughts and behaviors were assessed with the
SITBI-R (Fox et al., 2020), which is used to measure the presence, frequency, and
characteristics of suicide and self-harming thoughts and behaviors. Both interviews have been
proven to be acceptable, reliable and valid interviews (Fox, et al., 2020; Regier et al., 2013).
2.3. Ecological Momentary Assessment

Momentary negative affect was assessed by asking the respondents at each prompt to
what extent they currently experienced seven negative emotions (i.e., “Right now, I feel”:
anxious, stressed, irritated, sad, empty, insecure, lonely). Patients rated each emotion on a 7-
point Likert scale ranging from 1 (not at all) to 7 (very much). The selection of these emotions
was based on the conceptual range of negative emotions within the quadrants of the affective
circumplex, which are defined by the dimensions of valence and arousal (Russell, 2003). The
Cronbach's alfa reliability statistic of negative affect for patient one, two, and three was
respectively .88, .57, .72.

To measure momentary rumination, the ESM survey included the question: “Right
now, I repeatedly think about the same problem”. Patients rated the question on a 7-point
Likert scale ranging from 1 (not at all) to 7 (very much).
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To capture self-criticism, patients were asked at each prompt if they were disappointed
in themselves (i.e., “Right now, I feel disappointed in myself”) using a 7-point Likert scale
ranging from 1 (not at all) to 7 (very much).

NSSI urge intensity was assessed by asking the patients at each prompt to indicate
how strongly they felt the urge to self-injure (i.e., “Right now, how strong is the urge to self-
injure without the intent to end your life?”). Patients could indicate how strong this urge was,
using a 7-point Likert-scale ranging from 1 (not at all) to 7 (very much). An urge was
considered present when the patient rated a score higher than 1 on NSSI urge intensity.

2.4. Statistical Analyses

The descriptive results provide initial insight into the relevant constructs and give a
description of the means and standard deviations of daily NSSI urge and the affective and
cognitive states (i.e., negative affect, rumination, and self-criticism). Additionally, the
trajectory of NSSI urge intensity and the intensity of the affective and cognitive states over
the ESM-period was mapped for the three patients.

To provide insight into contemporaneous and temporal associations of the affective
and cognitive states with NSSI urges, vector autoregressive models were constructed within
the Dynamic Structural Equation Modeling Framework (DSEM) in Mplus-version 8
(Asparouhov et al., 2018; Hamaker et al., 2018). Single level time-series analyses were
conducted using the data of the three patients separately. Contemporaneous associations
(Research question 1) between the affective and cognitive states and NSSI urges were
examined using Residual DSEM (RDSEM). When using intensive longitudinal data,
measurements are autocorrelated within people as the outcome at time t is predicted by the
outcome at the preceding time t-1. RDSM is often used when estimating cross-sectional
models with time series data as it allows to separate the structural and autoregressive
proportion of the within-level model (Asparouhov & Muthén, 2020). This separation leads to
a simplified interpretation of these two parts of the model. The autoregressive part of the
model is absorbed in the residuals and allows for nonindependence of observations. All
structural effects are represented by variables observed from the same time period and do not
involve variables from different periods in time (Asparouhov et al., 2018). In total, five
separate RDSEM models were conducted per patient: three bivariate models for the main
effects of negative affect, rumination, and self-criticism and two multivariate models for the
main effects and interaction between negative affect and rumination/self-criticism
respectively. The interaction term was defined by multiplying negative affect with rumination
or self-criticism, where after it was centered by the person mean and added as a covariate in
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the analyses. In case the interaction was not significant, we evaluated whether the main
effects were independently associated with NSSI urges.

Temporal relationships between the variables of interest and NSSI urges (Research
question 2) were examined using regular DSEM. This type of modeling allows investigating
the temporal predictive effect of the affective and cognitive states at t-1 on NSSI urges at t
(McNeish & Hamaker, 2020). Additional models were estimated in which the autoregressive
effect of NSSI urges at t-1 was taken into account in order to evaluate whether affective states
and cognitions predicted NSSI urges above and beyond urges at the previous time point. In
total, ten separate DSEM models were conducted for each patient. Three bivariate models
were conducted with negative affect, rumination, and self-criticism as temporal predictors of
NSSI urge intensity and two multivariate models were considered including these lagged
main effects and an interaction between negative affect and rumination/self-criticism at t-1
respectively. In addition, we also evaluated whether associations remained significant when
controlling for the autoregressive component of NSSI urge in each of the aforementioned
models. The interaction term was again defined by multiplying negative affect with
rumination or self-criticism, where after it was centered by the person mean. The centered
interaction term was lagged and added in the main regression analyses. In case the interaction
was not significant, we evaluated whether the main effects were independently associated
with NSSI urges. The models within the DSEM are estimated with Bayesian methods using
the Markov chain Monte Carlo Gibbs sampler. In the models of the current study, non-
informative priors were used for the parameters of interest. Statistical significance was
determined by estimating a 95% credibility interval (CI) around each point estimate. Missing
data in DSEM is handled using a Kalman filter approach, which ensures that all observations

can be used in the analysis and a constant interpretation of lagged relations is maintained.
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3. Results
3.1. Case Descriptions

Patient One. Patient one (18 years) reported an onset of NSSI at age 16. In the month
before the participation in the study, patient one reported having engaged in NSSI ten times.
This patient reported the onset of suicidal thoughts at age 18, with six suicidal thoughts in the
month prior to enrolment. Patient one attempted suicide two times in the past year and was
diagnosed with several DSM-5 mental disorders, including major depressive disorder (MDD),
substance use disorder (stimulants), panic disorder, generalized anxiety disorder, post-
traumatic stress disorder (PTSD), and anorexia nervosa at baseline. This patient responded to
164 of the 168 ESM questionnaires, completing 98% of the ESM protocol.

Patient Two. Patient two (17 years) reported an onset of NSSI at age 14. In the month
before the participation in the study, patient two reported having engaged in NSSI seven
times. Patient two reported the onset of suicidal thoughts at age 16. This patient had no
lifetime history of suicide attempts. Patient two was diagnosed with MDD and anorexia
nervosa. This patient answered 160 of the 168 ESM questionnaires, completing 95% of the
ESM protocol.

Patient Three. Patient three (27 years) reported an onset of NSSI at age 16. In the
month before the participation in the study, patient three reported having engaged in NSSI 15
times. Additionally, patient three reported the onset of suicidal thoughts at age 16, with seven
thoughts in the month before enrollment. In the course of her life, this person attempted
suicide three times. Patient three was diagnosed with MDD, substance use disorder (alcohol),
and PTSD at baseline. This patient completed 65% of the ESM protocol by answering 109 of
the 168 ESM questionnaires.

3.2. Descriptive Results

Across the 28-day period, patient one reported 28 urges (intensity > 1). During these
moments, the mean intensity of the urges was 3.11 on the 7-point Likert scale (SD = 1.03).
Patient two reported 159 urges during the ESM period, with a mean NSSI urge intensity of
2.69 on the 7-point Likert scale (SD = 1.04). Finally, patient three reported 106 urges over the
four weeks, with a mean intensity of 5.22 (SD = 1.37) on the 7-point Likert scale. In Table 2,
the means and standard deviations of the affective and cognitive variables are presented for

each patient.



Table 2

Means and Standard Deviations of Affective and Cognitive Variables
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Patient one Patient two Patient three
M SD M SD M SD
Negative affect | 3.73 0.86 4.48 0.47 511 0.95
Rumination 3.97 1.18 4.34 1.11 6.92 0.36
Self-criticism 2.80 1.08 6.46 0.71 6.84 0.86

Note. M, mean; SD, standard deviation.

In Figure 3, the three patients’ trajectories of NSSI urge intensity, negative affect,
rumination, and self-criticism are presented on an hourly basis across the 28 days. Intensity
ratings of NSSI urges, negative affect, rumination, and self-criticism clearly differed within as
well as between the patients over the ESM period. Across the four graphs, patient three
consistently reported the highest mean intensity on NSSI urge, negative affect, rumination,
and self-criticism. As can be seen, patient one reported lower mean levels of NSSI urge,

negative affect, rumination, and self-criticism than patient two.

Figure 3

Trajectory of NSSI Urge Intensity, Negative Affect, Rumination, and Self-Criticism
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Note. Graphical illustration of NSSI urge intensity (A), negative affect (B), rumination (C),

and self-criticism (D) (at each prompt) of the three patients over the ESM period. The dotted

lines represent the mean intensity across the ESM period.
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3.3. Research Question 1: Contemporaneous Associations Between Negative Affect,
Rumination, and Self-Criticism With NSSI Urges

We first investigated how the affective and cognitive states were contemporaneously
associated with NSSI urges within the same period for each patient (Table 3). This revealed
that momentary negative affect was significantly positively related with NSSI urges for each
patient, with point estimates ranging from 0.38 to 0.91. Momentary rumination was
significantly positively associated with NSSI urges in the same time window for patients one
and two, while momentary self-criticism was only significantly positively related with the

intensity of NSSI urges in the same time window for patient two.

Table 3
Contemporaneous Associations Between Negative Affect, Rumination, and Self-Criticism

With NSSI Urges

Patient one Patient two Patient three
B (SD) 95% ClI B (SD) 95% ClI B (SD) 95% ClI
Negative affect t | 0.38 (0.10) 0.19;0.58 |0.91(0.18) 0.56;1.24 |0.91(0.14) 0.62;1.17
Rumination t 0.26 (0.06) 0.14;0.37 0.25(0.08) 0.090.41 0.08 (0.34) -0.57;0.73
Self-criticism t 0.13(0.07) -0.01;0.26 | 0.30(0.12) 0.06;0.52 0.06 (0.14) -0.22;0.33

Note. B, median unstandardized point estimate; SD, posterior standard deviation; Cl,

credibility interval. Three separate bivariate autoregressive vector models were conducted

with one main effect, represented by the separate rows. Bolded cells indicate that there is a

95% probability that the true population value is not null.

Table 4 shows the multivariate models for negative affect and rumination. Our results

show significant main and interaction effects for patient one. We subsequently probed the

synergistic interaction effect for patient one (Figure 4). This graph shows that when

momentary negative affect and momentary rumination are both high, the likelihood of NSSI

urges is strongly elevated compared to when momentary rumination is low. When excluding

the non-significant interaction effect for patients two and three, only negative affect was

significantly related to NSSI urges in the same time window (Patient two: £=0.80, 95% CI
[0.42,1.20]; patient three: p=0.91, 95% CI [0.61,1.17]).
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Table 4

Contemporaneous Associations Between Negative Affect, Rumination, Their Interaction,

and NSSI Urges

Patient one Patient two Patient three
B(SD) 95% ClI B (SD) 95% ClI B (SD) 95% ClI
Negative affect t | -0.49(0.25) -0.99;0.02 | 0.33(0.60) -0.88;1.47 | -1.07(1.89) -4.33;3.31
Rumination t -0.56(0.24) -1.08;0.09 | -0.41(0.60) -0.41;0.60 | -1.37(1.42) -3.95;1.74
NA*RU t 0.20(0.06) 0.08;0.33 | 0.11(0.13) -0.13;0.38 | 0.29 (0.28) -0.35;0.77
Note. B, median unstandardized point estimate; SD, posterior standard deviation; Cl,

credibility interval; NA, negative affect; RU, rumination. Bolded cells indicate that there is

a 95% probability that the true population value is not null.

Figure 4

The Synergistic Interaction Effect Between Negative Affect and Rumination on NSSI Urge

Intensity for Patient One
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Note. The blue dotted line represents the mean of negative affect for patient one. The mean of

rumination (RU) is 3.97. The values below zero are extrapolated.

Table 5 shows the multivariate models for negative affect and self-criticism. As can be
seen, the main effect of self-criticism t and the interaction term were significantly related to

NSSI urge t for patient one. When probing the synergistic interaction term for patient one
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(Figure 5), it can be seen that when high levels of momentary negative affect and momentary
self-criticism co-occur, the likelihood of NSSI urges was again strongly elevated compared to

when momentary self-criticism was low.

Table 5

Contemporaneous Associations Between Negative Affect, Self-Criticism, Their Interaction

and NSSI Urges

Patient one Patient two Patient three
B (SD) 95% ClI B (SD) 95% ClI B (SD) 95% ClI

Negative affect t | -0.11(0.19) -0.49;0.25 |-1.26(1.33) -3.84;1.60 | 0.72(1.09) -1.25;1.56
Self-criticism t -0.81(0.26)  -1.37;-0.32 | -1.30(0.90) -3.10;0.59 | -0.16(0.70) -1.02;3.37
NA*SC t 0.21(0.07) 0.08;0.34 | 0.32(0.20) -0.10;0.72 | 0.03 (0.16) -0.36;0.27

Note. B, median unstandardized point estimate; SD, posterior standard deviation; ClI
credibility interval; NA, negative affect; SC, self-criticism. Bolded cells indicate that there is

a 95% probability that the true population value is not null.

Figure 5
The Synergetic Interaction Effect Between Negative Effect and Self-Criticism on NSSI Urge

Intensity for Patient One
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Note. The blue dotted line represents the mean of negative affect for patient one. The mean of

self-criticism (SC) is 2.80. The values below zero are extrapolated.
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In that scenario, we see a negative trend in Figure 5, which indicates that the
compound effect is greatest when both negative affect and self-criticism are elevated. When
excluding the interaction effect for patient two and three, only negative affect remained
significantly related to NSSI urge in the same time window for patient two ($=0.85, 95% ClI
[0.47,1.22]) and patient three (5=0.80, 95% CI [0.62,1.19]).

3.4. Research Question 2: Temporal Associations Between Negative Affect, Rumination,
and Self-Criticism With NSSI Urges

Next, we considered temporal associations of negative affect, rumination, and self-
criticism with NSSI urges. As can be seen in bivariate models, negative affect at t-1 positively
predicted the intensity of NSSI urges at t for all three patients (Table 6). However, the
strength of this association varied considerably, with point estimates ranging from 0.19 to
0.88. When controlling for NSSI urges at t-1, the lagged effect of negative affect on NSSI
urges became weaker but remained significant for patients two and three. For patient one,
negative effect at t-1 was no longer predictive of the intensity of NSSI urges at t when taking
the effect of NSSI urges at t-1 into account. In this respect, it is interesting to note that for
patient two, negative affect, but not the autoregressive effect of NSSI urges, was a significant

predictor of the intensity of NSSI urges in daily life.

Table 6

Temporal Associations Between Negative Affect and NSSI Urges

Patient one Patient two Patient three
B (SD) 95% ClI B (SD) 95% ClI B (SD) 95% ClI
Negative affect t-1 | 0.19 (0.09) 0.02;0.36 | 0.88(0.20) 0.47;1.25 | 0.88(0.15) 0.57;1.16
Negative affect t-12 | 0.04 (0.07) -0.08;0.17 | 0.64(0.27) 0.19;1.23 | 0.41(0.16) 0.14;0.76
NSSI urge t-1 0.48 (0.08) 0.29;0.62 | 0.22(0.17) -0.19;0.46 | 0.48 (0.11) 0.19;0.64

Note. B, median unstandardized point estimate; SD, posterior standard deviation; Cl,

credibility interval. Bolded cells indicate that there is a 95% probability that the true

population value is not null.

& Multivariate analysis with autoregressive component of NSSI urge.
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Concerning rumination, bivariate analyses indicated that rumination at t-1 positively
predicted NSSI urges at t only for patient two (Table 7). When controlling for the
autoregressive effect of NSSI urges, this person-specific relation became weaker but remained
significant for patient two. In these multivariate models, NSSI urge t-1 was also a significant

predictor for NSSI urge t for all patients, with estimates ranging from 0.31 to 0.71.

Table 7

Temporal Associations Between Rumination and NSSI Urges

Patient one Patient two Patient three
B (SD) 95% ClI B(SD)  95% CI B (SD) 95% ClI
Rumination t-1 0.14 (0.08) -0.02;0.30 | 0.44 (0.10) 0.22;0.64 | -0.30 (0.95) -2.01;1.72
Rumination t-12 | 0.02 (0.07) -0.11;0.64 | 0.30 (0.12) 0.07;0.56 | 0.06 (0.57) -1.23;1.08
NSSI urge t-1 0.43(0.09) 0.23;0.58 | 0.31(0.13) 0.00;0.52 | 0.71(0.57) 0.57;0.81
Note. B, median unstandardized point estimate; SD, posterior standard deviation; Cl,

credibility interval. Bolded cells indicate that there is a 95% probability that the true
population value is not null.

& Multivariate analysis with autoregressive component of NSSI urge.

Concerning self-criticism, bivariate analyses indicated that self-criticism at t-1
positively predicted NSSI urges at t only for patient one (Table 8). When accounting for the
autoregressive effect of NSSI urge, this person-specific relation became non-significant. In
these multivariate models, only NSSI urge t-1 was a significant predictor for NSSI urge t for

all patients, with estimates ranging from 0.38 to 0.70.
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Table 8

Temporal Associations Between Self-Criticism and NSSI Urges

Patient one Patient two Patient three
B (SD) 95% ClI B (SD) 95% ClI B (SD) 95% ClI

Self-criticism t-1 0.16(0.08)  0.01;0.33 | 0.17(0.19)  -0.24;0.53 | -1.04(0.45) -0.94;0.80

Self-criticisme t-12 | 0.07 (0.07) -0.05;0.22 | -0.03(0.16) -0.36; 0.27 | -0.07(0.32) -0.70;0.50
NSSI urges t-1 0.38(0.10) 0.17;0.55 | 0.49(0.11) 0.24;0.64 | 0.70(0.06) 0.56;0.81

Note. B, median unstandardized point estimate; SD, posterior standard deviation; Cl,
credibility interval. Bolded cells indicate that there is a 95% probability that the true
population value is not null.

& Multivariate analysis with autoregressive component of NSSI urge.

Finally, we considered multivariate models for the main temporal effects and their
interaction. As can be seen in Tables 9-10, none of the interaction effects were significant in
predicting subsequent NSSI urges?. When excluding the interaction effect, we found no
temporal effects of negative affect (5=-0.06, 95% CI [-1.09,0.79]) or rumination (5=0.23,
95% CI [-0.62,0.80]) for patient one. However, the autoregressive component of NSSI urges
($=0.46, 95% CI [0.25,0.62]) remained significant when accounting for both negative affect
and rumination. For patient two, we found that negative affect ($=0.55, 95% CI [0.08,1.05])
but not rumination (5=0.27, 95% CI [-0.02,0.50]) at t-1 predicted NSSI urges at t. However,
negative affect t-1 also became non-significant ($=0.43, 95% CI [-0.11,1.07]) once the
autoregressive effect of NSSI urges ($=0.15, 95% CI [-0.19,0.43]) was included. For patient
three, we found a temporal effect of negative affect ($=0.89, 95% CI [0.55,1.17]) but not of
rumination (5=-.16, 95% CI [-1.81,1.52]). Negative affect (5=0.42, 95% CI [0.16,0.87])
remained significant when taking into account the autoregressive effect of NSSI urges
(6=0.45, 95% CI [0.09,0.64]). Similar findings were obtained when considering the temporal
multivariate model with negative affect and self-criticism as the main effects. In sum, across

all models (Tables 6-10), different predictive relations emerged across the three patients.

2 The models including the interaction effect did not converge for patient three.
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Temporal Associations Between Negative Affect, Rumination, Their Interaction and NSSI

Urges
Patient one Patient two
B (SD) 95% ClI B (SD) 95% ClI
Negative affect t-1 -0.20 (0.35) -0.89;0.46 0.25 (0.63) -1.04;1.44
Rumination t-1 -0.03 (0.35) -0.71;0.65 0.04 (0.65) -1.32;1.21
NA*RU t-1 0.05 (0.09) -0.13;0.22 0.06 (0.14) -0.19;0.34

Note. B, median unstandardized point estimate; SD, posterior standard deviation; Cl,

credibility interval; NA, negative affect; RU, rumination. Bolded cells indicate that there is

a 95% probability that the true population value is not null.

Table 10

Temporal Associations Between Negative Affect, Self-Criticism, Their Interaction and NSSI

Urges
Patient one Patient two
B (SD) 95% ClI B (SD) 95% ClI
Negative affect t-1 -0.08 (0.27) -0.61;0.43 0.35(2.21) -4.16;4.42
Self-criticism t-1 -0.10 (0.35) -0.76;0.59 -0.52 (1.47) -3.54;2.25
NA*SC t-1 0.04 (0.09) -0.13;0.21 0.09 (0.34) -0.55;0.76

Note. B, median unstandardized point estimate; SD, posterior standard deviation; Cl,

credibility interval; NA, negative affect; SC, self-criticism. Bolded cells indicate that there

is a 95% probability that the true population value is not null.
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4. Discussion

To improve risk assessment and crisis intervention, advancing knowledge about which
within-person processes determine when an individual is at high risk for engaging in NSSI in
the daily life environment is important (Kiekens et al., 2021; Rodriguez-Blanco et al., 2018).
To this end, taking an idiographic approach is critical, as it acknowledges the heterogeneity
across individuals in their affective and cognitive context surrounding NSSI urges, a
theoretically salient near-term risk factor of NSSI (Fitzpatrick et al., 2020). The current ESM
study adds to this literature as contemporaneous (i.e., momentary) and temporal associations
between negative affect, rumination, and self-criticism with NSSI urges were investigated
using data from three young individuals that participated in a highly intensive longitudinal
design in daily life. Three main findings emerged in our study that require further comment.
First, results revealed each individual's unique experience, as not every correlate or predictor
was equally relevant for each patient. Second, we observed stronger contemporaneous
associations than temporal associations with NSSI urge intensity. Third, the only factor that
consistently predicted NSSI urge intensity across all individuals was the strength of NSSI
urges at the previous assessment. In what follows, each of these findings will be discussed in
more detail.

First, substantiating the recent calls for more personalized models in psychopathology
(Wright & Woods, 2020), our study demonstrated that negative affect, rumination, and self-
criticism were not equally relevant or meaningful for each participant in explaining elevated
risk for NSSI urges. Corroborating these recent calls, we found different patterns of results
across all cases included in the study, which seem to suggest that variation in risk generation
is rule rather than exception (Wright & Woods, 2020). Across the three patients, the intensity
of NSSI urges varied considerably across hours within and between the three participants,
highlighting the need for continuous monitoring with idiographic approaches (Kiekens et al.,
2020; Kleiman & Nock, 2018). Yet, most models in psychopathology are derived from
nomothetic principles (i.e., predictors of NSSI that are true of all individuals in a certain
population), essentially requiring the clinician to fit the person to the model. However, as
shown in our study, some nomothetic principles contained in clinical models may or may not
apply to some individuals, which could explain the highly varied responses to interventions
(Wright & Woods, 2020). Furthermore, the affective and cognitive variables also fluctuated
over short periods of hours and days within each patient, demonstrating their highly personal
and dynamic nature. These findings illustrate that intensive real-time monitoring is required to

capture these fluctuating and rapid changes to get a better understanding of the processes
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leading up to NSSI urges in daily life (Burke et al., 2021; Kiekens et al., 2021; Kleiman et al.,
2018).

In line with previous research, negative affect co-occurred and temporarily preceded
NSSI urges for all three patients (Andrewes et al., 2016; Hughes et al., 2019; Kranzler et al.,
2018). In other words, elevated levels of negative affect are an indication that these three
patients are at higher risk of experiencing increases in NSSI urge intensity. This finding
substantiates the use of NSSI as a method of regulation of aversive emotions (Nock et al.,
2009; Rodriguez-Blanco et al., 2018). Furthermore, our results provide initial insight into the
momentary and temporal associations between rumination and NSSI urges, as no other
research investigated these real-time associations. When patient one and two reported
ruminative thoughts, they experienced elevated levels of NSSI urges at the same time.
Interestingly, only for patient two, these elevated levels of rumination also temporarily
preceded NSSI urges. Rumination did not appear to be a real-time correlate or risk factor of
NSSI urges for patient three, despite having consistently elevated levels of rumination
compared to the other two patients. The absence of the relation between rumination and its
near-term risk for NSSI urges for patient three, may be explained by the chronic high level of
rumination in this person’s life without variability in ruminative thoughts. An additional
explanation could be that patterns of real-time predictors may differ for individuals who
engaged in NSSI for over a longer period. Patient three, who engaged in NSSI for 10 years
and where rumination seems to be chronically high, might have other predictors leading up to
increase risk of NSSI urges, compared to patient one and two, who engaged in NSSI for,
respectively two and three years, and where rumination is highly variable. Similarly, only for
patient two, NSSI urges co-occurred in the context of self-criticism, while self-criticism
temporally preceded NSSI urges, only for patient one. While the benefits and barriers model
of Hooley and Franklin (2018) suggest that self-criticism weakens individuals’ potential
inherent barrier to NSSI and adds to increasing levels of urges to consider NSSI as a coping
strategy, we found that this risk process might not be omnipresent across individuals with a
history of NSSI. Taken together, these findings clearly illustrate the value of formulating and
testing hypothesized individual causal chains about the proximal factors that increase risk for
NSSI through urge intensity in daily life.

Importantly, these proximal factors do not occur in a vacuum in daily life but can
interact with each other. For instance, we found a momentary, synergistic interaction effect
for patient one of rumination and negative affect in relation with NSSI urges. As the
emotional cascade model (Selby et al., 2013) posits, individuals may engage in NSSI to
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distract themselves from an aversive state, which may be resulting from negative affect and
rumination reinforcing each other. However, at the same time, it should be mentioned that this
pattern of results was only observed for one patient. Similarly, only for patient one, we found
that when momentary elevated levels of both negative affect and self-criticism co-occur the
compound effect on NSSI urges was the greatest. As described in the benefits and barriers
model (Hooley & Franklin, 2018), both reducing negative affect and the gratification of self-
critical desires are two benefits that might explain why individuals engage in NSSI instead of
another emotion-regulation strategy. Our findings thus indicate that when two of these
benefits are simultaneously experienced, the real-time risk of strong NSSI urges is
accumulated compared to when only one benefit is present for this particular individual.
Although these findings are in need of replication, they demonstrate the importance of person-
specific care in clinical practice. We do not argue that these between-person models are not
informative, they are just only informative for some individuals, not for everyone in the
population (Kaurin et al., 2022).

A second major finding was that associations between the affective and cognitive
correlates and NSSI urges were stronger than short-term temporal associations. Additionally,
only momentary interaction effects were found. Likewise, in studies concerning suicidal
ideation or NSSI thoughts, mostly momentary associations are found with temporal
associations being absent (Ben-Zeev et al., 2012; Burke et al., 2021; Dillon et al., 2022;
Kleiman et al., 2017). There may be two explanations for this: (1) The affective and cognitive
variables are only insightful in identifying NSSI urges in the moment or (2) the connection
between these affective and cognitive variables and NSSI urges occur in closer temporal
proximity to each other than we captured with our design, implying fast occurring processes
that could not be captured in the used time intervals (approximately 1.5 hour). While the
directionality of effects cannot be determined in these contemporaneous associations,
researchers have emphasized the importance of investigating these momentary relations in
discovering fast-moving psychological dynamics, as such causal processes may occur much
faster (i.e., seconds or minutes) than within a few hours (Epskamp et al., 2018; Kiekens et al.,
2020). To uncover these potential dynamic microprocesses leading up to NSSI urges, future
ESM studies should include multiple beeps over shorter periods (i.e., burst assessment;
Kiekens et al., 2020) when individuals indicate high levels of NSSI urges. This would also
increase the power to detect near-term risk factors (Kaurin et al., 2022).

A third important contribution of this study was evaluating the extent to which
affective and cognitive states provided unique information on the near-time risk of NSSI
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urges, beyond the effect of NSSI urges at a previous point in time (i.e., incremental predictive
validity). Interestingly, while the incremental predictive validity of the affective and cognitive
states differed across individuals, NSSI urges at a previous assessment (i.e., autoregressive
component of NSSI urges) were consistently predictive of NSSI urges for all three patients.
The autoregressive component can be interpreted as the tendency of NSSI urges to sustain
themselves and thus persist or gradually intensify over the course of 1.5 hours, regardless of
the context. In line with other studies, these results therefore support the conceptualization of
increasing amplification of NSSI urge intensity (Andrewes et al., 2016; Fitzpatrick et al.,
2020; Selby & Joiner, 2009; Wright & Woods, 2020). As our results demonstrate that NSSI
urge intensity is already of importance 1.5 hours before the current NSSI urge, it highlights
the importance of investigating what causes the NSSI urges to self-sustain or worsen over this
period (i.e., which factors determine the strength of the autoregressive component). Also,
future research should investigate factors that contribute to increasing levels of NSSI urge
intensity, when controlling for the effect of NSSI urges intensity at a previous point in time.
In our three case studies, negative affect only added to the risk stratification of increased
NSSI urge intensity for patient two and three beyond the intensity of NSSI urges at a previous
point in time. It should, however, be noted that patient one reported far fewer NSSI urges (28)
compared to patient two (159) and three (106), which may have caused power to be limited to
find the unique effect of multiple predictors for patient one (Victor et al., 2019). Although
accounting for the autoregressive component of NSSI urges is crucial for identifying targets
for clinical interventions, most EMA studies to date do not take this into account. Failing to
consider the incremental predictive validity of certain factors, might thus lead to suboptimal
interpretations and targets for interventions, as a high autoregressive component can be
indicative of prolonged NSSI urges irrespective of the context. Conversely, this implies that
contextual factors should be included when they provide unigue information to enable person-
tailored intervention. These findings also stress the meaningfulness of investigating how to
increase an individuals’ self-efficacy to resist and decrease the urge to self-injure, as NSSI
duration is an important indication (i.e., because of the cognitive taxing characteristics) of
engagement in NSSI (Hepp et al., 2020; Kiekens et al., 2020).
4.1. Limitations and Future Research Directions

The findings of this study should be considered in the context of several significant
limitations. First, our study aimed to provide initial insight into how NSSI urges occur in
daily life by investigating three case studies. As described, these three patients were all
women, between 17 and 27 years old, and had engaged frequently in NSSI. Future studies
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could use larger and more diverse case studies to provide a clear picture of the variety of
correlates, and short-term predictors of NSSI urges across individuals with different
backgrounds and severity profiles (e.g., including individuals who behaviorally ceased NSSI
but still have NSSI urges).

Second, while one of the major benefits of ESM is its ecological validity, a downside
is that researchers cannot evaluate with how much care patients fill in each ESM
questionnaire, which can impact the reliability and validity of the ESM measures. Third,
although a reduction in recall bias is a strength of ESM, it uses self-report questionnaires
relying on the ability of participants to have the introspective capacities to accurately describe
their feelings and thoughts. Additionally, our study included one-item measures of
rumination, self-criticism, and NSSI urge intensity to reduce the burden of the questionnaires
over the ESM period. However, this does not allow us to inspect the reliability of these
momentary measures. Addressing these shortcomings, future research could use a multi-item
assessment of these variables, as was done for negative affect in our study. Using a multi-item
assessment also enables the possibility of investigating the unique effect of specific emotions
or thoughts (e.g., negative affect often being the composite score of different negative feelings
such as irritated, sad, lonely,... ) on NSSI urge intensity (Weermeijer et al., 2022), which was
beyond the scope of this thesis. For instance, Hughes and colleagues (2019) found that not
general negative affect (i.e., the composite score) but feeling overwhelmed and anxiety (i.e.,
specific items included in the composite term negative affect) predicted subsequent NSSI
thought intensity. Additionally, future studies can include different qualitative aspects related
to NSSI urges (e.g., duration; Fitzpatrick et al., 2020; Turner et al., 2019) as well as
physiological measures (e.g., heart rate and skin temperature) with the use of wearable bands
(Kleiman et al., 2019). Related to this, a fourth limitation is the use of composite scores that
ignore the optimal weighting of items for a specific individual, which affects scale reliability
(Weermeijer et al., 2022). Weermeijer et al. (2022) indicated that factor loadings of, for
instance the multi-item assessment of momentary negative affect, are different at the within-
person level compared to the between-person level (Eadeh et al., 2020; Mdwisch et al., 2019).
As was represented in our data, Cronbach’s alpha for negative affect ranged between .57 and
.88 across the three patients, indicating that for patient two (alpha = .57) negative affect
composed out of the 7 items is not equally reliable as for the other two patients. As the pattern
of factor loadings might differ across individuals, future work is encouraged to evaluate
measurement invariance before drawing conclusions based on the results (Weermeijer et al.,

2022). Fifth, in this dissertation, only regular assessments within 1.5 hourly intervals were
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included. As discussed, this did not enable us to track immediate dynamic processes
surrounding the occurrence of NSSI urges. Future studies could integrate burst assessments
(i.e., multiple beeps over shorter time periods; Kiekens et al., 2020) when individuals report
intense NSSI urges to uncover fast-occurring causal processes.

Sixth, consistent with the ideation to action framework (Klonsky & May, 2015),
different short-term predictors might precede NSSI urges and NSSI. Our study focused on
within-person processes of NSSI urges and was thus unable to explain how individuals
transition from NSSI urges to NSSI. Studies demonstrate that individuals experience
considerably more NSSI urges than acts, implying that most urges do not eventually result in
NSSI acts (Hepp et al., 2020). Therefore, future studies should include both NSSI urges and
NSSI to provide insight into which within-person processes cause one to move from NSSI
urges to engagement in NSSI. Additionally, future research is encouraged to use promising
statistical techniques, such as two-step models and Group Iterative Multiple Model Estimation
(GIMME; Gates & Molenaar, 2012). Two step-models can distinguish between (1) the
occurrence of an NSSI urge and (2) the intensity of that specific urge, which is in our study
taken together. The essence of GIMME is that it estimates both (1) idiographic models and (2)
commonalities among individuals (i.e., short-term risk factors or correlates that emerge in
most participants). This allows to compare multiple case studies to investigate within-person
processes leading up to NSSI urges, which could lay out potential building blocks for bottom-
up models of NSSI that allow fitting the model to the person (Wright, 2011; Wright &
Woods, 2020). Moreover, future research could investigate whether (1) different profiles (e.g.,
severity, duration, number of NSSI urges or urges actually leading up to NSSI engagement) or
trajectories (e.g., increasing or high overall risk; Goldston et al., 2016) can be meaningfully
identified based on a combination of correlates or short-term predictors of NSSI urges and (2)
which personal characteristics (e.g., individuals with depression) can partially explain a
certain profile or trajectory (Kiekens et al., 2020, 2021; Kleiman et al., 2018).

4.2. Clinical Implications

The current study substantiates the need for more person-centered care in the treatment
of NSSI. As the well-reflected heterogeneity in our study is fundamental in psychopathology,
greater precision in characterizing individual's within-person processes will translate into a
better match of intervention to individuals and thus result in better treatment responses
(Kaurin et al., 2022; Myin-Germeys et al., 2018; Voelkle et al., 2014; Wright & Woods,
2020). Furthermore, given that NSSI urges and its affective and cognitive surroundings

fluctuate across hours and days, real-life monitoring can be off added value as a blended care
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tool for risk assessment in which the client and clinician can identify triggers or short-term
risk factors of NSSI urges (Armey, 2012). Interestingly, recent, innovative research used ESM
data to construct temporal Bayesian network models that accurately predicted elevated near-
term risk experiences of rumination, negative affect and engagement in dysregulated behavior
such as NSSI (e.g., the model predicted the occurrence of dysregulated behavior with 95%
and 100% accuracy depending on whether the diagnosis of borderline personality disorder
was present; Selby et al., 2021). Next to better identifying targets for clinical interventions, it
might also facilitate psychoeducation (e.g. with use of ESM data visualization) and might
make individuals more conscious of relevant processes (Kiekens et al., 2021; Rodriguez-
Blanco et al., 2018). The KU Leuven m-Path app is an example of a real-time monitoring tool
(Mestdagh et al., 2022) that allows for the implementation of ESM in clinical practice.

In addition to providing insight into the course of NSSI (urges) in daily life, ESM also
offers great opportunities to develop new interventions. Ecological momentary interventions
(EMIs) use mobile devices to provide support in people’s everyday lives and can be tailored
to the needs of the individual and toward those moments when intervention is needed (Heron
& Smyth, 2010; Myin-Germeys et al., 2016). EMI’s have the advantage of being accessible
for everyone (Arshad et al., 2020). In these interventions, focusing on NSSI urges is
particularly meaningful as researchers demonstrated that individuals transition from NSSI
urge to NSSI engagement within a time window of 1-30 minutes, implying a brief window of
opportunity to prevent the transition from NSSI urges to engagement in NSSI (Hepp et al.,
2020; Kiekens et al., 2020). As suggested by Armey (2012), NSSI-specific EMI’s seem
promising when they (1) identify when an individual is at high risk for a NSSI episode and (2)
alert the patient to these changes and help them cope with these fluctuations by
recommending or guiding through the use of psychotherapy skills. In their newly proposed
person-centered framework of self-injury recovery, Lewis and Hasking (2021) emphasize that
it is likely that many individuals will continue to experience some degree of NSSI urges,
which highlight the need to normalize the occurrence of an NSSI urge also into recovery.
Hence, it is important to foster self-efficacy to avoid acting on those urges (Kiekens et al.,
2020) and provide ongoing support that facilitates alternative adaptive behaviors that meet the
same needs as NSSI (Lewis & Hasking, 2021). Additionally, dialectic behavioral therapy
modules related to distress (i.e., by learning problem-focused coping strategies; Turner et al.,
2016) or mindfulness techniques (i.e., nonjudgmental emotional awareness and acceptance;
Gratz, 2007) could be included to help patients endure moments in which risk for NSSI is
elevated (Armey, 2012). Based on their clinical profile, interventions are recommended to
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mainly focus on dealing with sustained urges for patient one (i.e., as only the autoregressive
component of NSSI urges provided unique information). For this patient, teaching
mindfulness techniques (e.g., urge surfing; Hepp et al., 2020) and increasing self-efficacy to
resist urges (e.g., highlighting successes in resisting urges; Dawkins et al., 2021) might be
effective. When NSSI urge intensity is high, interventions can prompt this patient to help
reduce negative affect, rumination, and self-criticism, as the interaction between these
affective and cognitive states were associated with an increase in NSSI urge intensity for
patient one. Whereas for patient three, interventions should aim at reducing negative affect
(e.g., list with alternative, personalized emotion-regulation strategies; Lewis & Hasking,
2021) in addition to focusing how to deal with sustain urges (i.e., as negative affect provided
unique information). This would also help in moments when NSSI urge intensity is high, as
negative affect was highly associated with NSSI urge intensity (8 = .91). One example of a
promising EMI for individuals who self-injure is a just-in-time intervention (JITAI), which
has already shown promising results in mental health research (Wang & Miller, 2020). As
discussed for real-time risk for suicidal attempts (Coppersmith et al., 2021), JITAIs also show
great potential for individuals engaging in NSSI as it considers the dynamic and
heterogeneous nature of NSSI. Therefore, JITAIs provide the individual with the right type of
support at the point in time when it is most needed (Kiekens et al., 2021).
4.3. Conclusion

Using three case examples, the current ESM study provided insight into the
differences in the affective and cognitive correlates, and short-term predictors of NSSI urges
for 28 days in daily life. Although these initial findings require replication, they indicate the
need to acknowledge the heterogeneity across individuals’ affective and cognitive context
surrounding NSSI urges, thereby encouraging research and clinical practice to take on a
person-centered approach. These idiosyncratic, contextualized, dynamic processes could serve
as optimal building blocks for bottom-up, real-time models of NSSI (urges) that allow

uncovering meaningful targets for person-tailored interventions.
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