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Zusammenfassung 1

Zusammenfassung

Die vorliegende Dissertation thematisiert nicht-suizidales selbstverletzendes Verhalten
(NSSV) bei stationar-psychiatrisch behandelten Kindern und Jugendlichen mit
Essstorungen. Fur diese vulnerable Patientinnenpopulation! mangelte es bisher an
epidemiologischen Daten zu NSSV, obwohl Essstérungen und NSSV beide
selbstschadigende Verhaltensweisen darstellen, die mit einem erhéhten Mortalitats-
und Suizidrisiko einhergehen. Die vorliegende Arbeit gibt zunachst einen Uberblick
Uber relevante klinische Konzepte und den Forschungsstand zu NSSV bei
Essstérungen. Anschlielend wird eine empirische Studie vorgestellt, die im Rahmen
der Dissertation durchgefuhrt wurde. Diese empirische Studie zielte darauf ab
vorhandene Forschungslicken zu adressieren, indem Daten zu Lebenszeitpravalenz,
Selbstverletzungsmethoden, klinischen Korrelaten und Suizidalitdt im Zusammenhang
mit NSSV bei stationar behandelten Kindern und Jugendlichen mit Essstorung
erhoben wurden. Bei dieser Studie handelt es sich um eine retrospektive
Aktenanalyse, die Patientlnnen < 18 Jahren einschloss, die zwischen 1990 und 2015
in der Kinder- und Jugendpsychiatrie der Charité — Universitatsmedizin Berlin aufgrund
der Diagnose restriktive Anorexia nervosa (AN-R), binge-purge AN (AN-BP) oder
Bulimia nervosa (BN) entsprechend der internationalen statistischen Klassifikation der
Krankheiten und verwandter Gesundheitsprobleme aufgenommen wurden. Die
Stichprobe umfasste 382 Patientinnen, war tberwiegend weiblich (97,1%), und hatte
einen Altersmedian von 15,6 Jahren (Altersbereich 9—18 Jahre). Insgesamt wurde eine
hohe Lebenszeitpravalenz von NSSV gefunden mit 47,6% bei BN, 39,3% bei AN-BP
und 8,3% bei AN-R. Sich selbst schneiden stellte die haufigste
Selbstverletzungsmethode dar, gefolgt von Kratzen, Schlagen und Verbrennen.
Multivariable Regressionsanalysen zeigten, dass NSSV in allen Essstérungsgruppen
mit einer signifikant erhéhten Anzahl psychiatrischer Komorbiditdten unabhéangig
korrelierte und zuséatzlich mit einer geringeren Gewichtszunahme wahrend des
Klinikaufenthaltes bei AN-R und mit einer langeren Behandlungsdauer bei BN. Zudem
ging NSSV in allen Essstérungsgruppen mit mehr Suizidgedanken einher, und bei AN-
BP zusatzlich mit mehr Suizidversuchen. In der vorliegenden Dissertation werden
diese empirischen Befunde vor dem Hintergrund des aktuellen Forschungsstandes zu
NSSV bei Essstorungen diskutiert und Implikationen fir klinische Praxis und
zukinftige Forschung abgeleitet. Insgesamt unterstreichen die im Rahmen dieser

Dissertation gewonnen empirischen Befunde die Relevanz von

1 patientinnen: Patienten und Patientinnen
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Friherkennungsprogrammen und Behandlungsspezialisierung, um gefahrdete
Individuen rechtzeitig zu identifizieren, Hilfe anbieten und vollstandige Genesung
ermdglichen zu kénnen. Der gefundene Zusammenhang zwischen NSSV und erhéhter
Suizidalitat weist auf die Notwendigkeit einer gesonderten Suizidpravention in der
Patientinnenpopulation von stationédr behandelten Kindern und Jugendlichen mit
Essstérung und NSSV hin.

1 patientinnen: Patienten und Patientinnen
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Abstract

This dissertation adresses nonsuicidal self-injury (NSSI) in youth inpatients with eating
disorders (EDs). Even though EDs and NSSI both represent self-harming behaviors
that are associated with an increased risk of mortality and suicide, epidemiological data
on NSSI have been lacking for this vulnerable patient population. The present work
first provides an overview of relevant clinical concepts and the current state of research
on NSSI in EDs. An empirical study is then presented that was conducted as part of
this dissertation to address an existing research gap by providing data on lifetime
prevalence, methods used, clinical correlates, and suicidality associated with NSSI in
youth inpatients with EDs. This empirical study is a retrospective chart review, which
analyzed data from patients < 18 years consecutively admitted between 1990-2015 to
the Child and Adolescent Psychiatry Unit of the Charité University Hospital in Berlin,
Germany, with a diagnosis of anorexia nervosa, restrictive type (AN-R), anorexia
nervosa, binge-purge type (AN-BP), or bulimia nervosa (BN), according to the
International Statistical Classification of Diseases and Related Health Problems. The
sample consisted of 382 patients, was predominantly female (97.1%), and had a
median age of 15.6 years (age range 9-18 years). Overall, a high lifetime prevalence
of NSSI was found, with 47.6% in BN, 39.3% in AN-BP, and 8.3% in AN-R. Cutting
was the most common NSSI method, followed by scratching, hitting, and burning.
Multivariable regression analyses showed that NSSI independently correlated with a
significantly higher number of psychiatric comorbidities in each ED subgroup and, in
addition, with a lower weight gain during hospitalization in AN-R and with a longer
duration of treatment in BN. Furthermore, NSSI was associated with more suicidal
ideation in all ED subgroups, and additionally with more suicide attempts in AN-BP. In
this dissertation, the obtained empirical findings are discussed against the background
of the current state of research on NSSI in EDs, and implications for clinical practice
and future research are derived. Overall, the empirical evidence gathered in this
dissertation underscores the importance of early prevention programs and treatment
specialization to identify at-risk individuals on time, provide help, and enable a full
recovery. The association between NSSI and increased suicidality highlights the need
for suicide prevention efforts in youth seeking inpatient care for an ED and engaging
in NSSI.
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1. Introduction

“Written in these scars are the stories | can’t explain” (1, p. 15) is what a girl suffering
from an eating disorder (ED) expressed about engaging in nonsuicidal self-injury
(NSSI). NSSI and EDs constitute self-harming behaviors associated with severe
impairments, lower quality of life, and premature death by suicide (2—10). Further, NSSI
and EDs are associated with stigma, making help-seeking more difficult (11-13).
Critically, the prevalence of NSSI and EDs is increasing, particularly among youth and
since the COVID-19 pandemic, making their study of societal relevance (14-18).

This chapter introduces key theoretical concepts combined with knowledge from
clinical practice and recent study findings on NSSI in EDs. Research gaps are

identified, and how this work aims to address them.

1.1 State of research

For the clinical understanding of NSSI in EDs, their definition, assessment, and
treatment are outlined, as well as an integrated etiological model explaining NSSI in
EDs. In addition, across studies with ED patients, data on NSSI lifetime prevalence,

methods, clinical correlates, and suicidality are reviewed.

1.1.1 Conceptualization, assessment, and care of nonsuicidal self-injury

NSSI is conceptualized as direct and intentional damage of the own skin without lethal
intent and for purposes socially unaccepted (19-22). According to this definition, NSSI
does not cover body modifications as cultural expressions, like body piercings, or
behaviors whose self-harming consequences were neither intended nor direct, such
as lung cancer from smoking (20,22—-24). The current NSSI conceptualization also
does not comprise self-harm as part of neurological or genetic disorders,
developmental disabilities, psychiatric conditions, such as psychosis, or when engaged
exclusively during intoxication (21,24).

NSSI is particularly prevalent among youth (25-27). Specifically, youth creates a
vulnerable period for the onset of NSSI, with the first phase between 12 and 14 years
(2,19,28,29) and a second phase around age 17 (30-32). The body parts most
commonly injured by NSSI are the arms and hands, whereas the face, abdomen, legs,
and genitals are less frequently affected (19,24,30,33). While the injury severity varies,
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NSSI mostly evokes bleeding and results in scars (22,34). Individuals take care of their
wounds infrequently and rarely seek medical or psychological help (34,35).
Immediately after NSSI, individuals describe relief from aversive emotions and inner
tension, while a few hours later, a number of individuals describe feeling worse than
before engaging in NSSI, with feelings of shame and guilt associated with NSSI
(22,34,36). On average, NSSI is engaged in for nine years and is associated with
severe role impairment in daily life (2,4,28,32).

In the International Statistical Classification of Diseases and Related Health Problems
(ICD), Version 10 and 11 (37,38), NSSI is not a self-standing diagnosis but a
psychiatric symptom. However, in the 5" version of the Diagnostic and Statistical
Manual of Mental Disorders (DSM) (39), NSSI disorder was introduced as a research
diagnosis. A common diagnostic concern is that the clinical assessment would trigger
NSSI in individuals who otherwise would not have considered NSSI. However,
empirical evidence contradicts this concern (22,24,40), and from a medical and ethical
point of view, assessing NSSI is mandatory to identify individuals at risk for NSSI and
its negative consequences. According to clinical guidelines, NSSI assessment includes
a comprehensive somatic examination, verification of immunization status, especially
tetanus, and a full mental health review probing for suicidality (24,41).
Consensus-based treatment guidelines are available for NSSI (24,41). Cognitive
behavioral therapy (CBT) and dialectic behavioral therapy (DBT) are found to
effectively reduce NSSI (19,24,41). Specifically, psychoeducation, identifying factors
triggering and maintaining NSSI, adaptive behavior alternatives to NSSI, and the
treatment of psychiatric comorbidity and suicidality are assumed as crucial (24,41). In
emergencies, an anxiolytic medication might be considered for individuals
experiencing severe inner tension leading to NSSI when all other treatment
approaches have been unsuccessful (24,42,43). For severe wounds from NSSI,
surgical treatment is required (24,41).

Overall, NSSI constitutes a significant mental health concern, being associated with
severe role impairment in daily life (2,4,28). Additionally, individuals with NSSI are
more likely to suffer from a mental disorder with a relevant co-occurrence of NSSI with
EDs (19,32,44-46).



1. Introduction 6

1.1.2 Clinical picture, diagnostic, and treatment of eating disorders

“I've always been the happy one among my family and friends, [...] but on the inside, |
just feel like breaking down.” (47, p. 141), reported a girl suffering from ED. Like NSSI,
ED represents a self-harming behavior, but in contrast to NSSI, it is indirect without
immediate destruction of body tissue (6,10).

Typical EDs include anorexia nervosa (AN) and bulimia nervosa (BN). AN is defined
as self-induced underweight of more than 15% below a healthy body weight (37). In
minors, age- and sex-related body mass index (BMI) percentiles determine the critical
weight threshold, which is <10" BMI percentile (48-50). Body image distortion and
weight phobia, defined as intrusive, overvalued fear of being “fat”, trigger a very low
weight limit. In addition, AN induces endocrine disruptions of amenorrhea, libido loss,
and pubertal delay. AN comprises a restrictive (AN-R) and a binge-purge (AN-BP)
subtype. While AN-R is characterized by dieting, AN-BP involves purging behaviors,
like self-induced vomiting and laxative abuse (37). In contrast to AN, BN is not defined
by being underweight but by binge eating and purging: Large amounts of food are
consumed in a short time, and possible weight gain is counteracted with purging
behaviors. Additionally, BN involves a preoccupation with and a craving for food and
body image disturbance.

Similar to NSSI, the peak age of onset is during youth, specifically in early to mid-youth
for AN and in mid-to-late youth for BN (51-54). Concerningly, AN and BN are
associated with an increased risk of premature death, with medical complications
representing one major cause (5,52,53,55-59). AN has the highest fatality rate of any
mental disorder (5,58), with a more than 10-fold increased mortality risk in the 15-24
age group (60,61).

To assess an ED, a comprehensive somatic, dietary, and psychological examination
is required (48,62). The first-line treatment for AN and BN is outpatient
psychotherapeutic and behavioral therapy (48,63). However, severe clinical
presentations require hospitalization, including seriously low body weight or rapid
weight loss, medical instability, complex psychiatric comorbidity, and suicidality
(53,60,62,63). Inpatient care for EDs addresses medical, nutritional, and psychological
needs through multimodal, interdisciplinary treatment (52,56,60,64,65). Structured
meals support patients with AN to restore their abnormally low body weight and
patients with BN to break the cycle of hunger, binging, and purging (52,60,64,66).

Inpatient care also includes individual and group psychotherapy, with CBT and family-
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based treatment (FBT) as effective interventions for youth AN and BN
(48,52,60,63,67). A psychiatric medication, like antidepressants, might be considered
to treat severe depressive or obsessive-compulsive comorbidities in AN and to reduce
severe binge-purging behaviors in BN (48,52,62,63,68—70). When ED symptoms, such
as weight phobia, lead to severe agitation or take on a psychotic quality, antipsychotic
medications might be considered carefully for individual patients
(48,60,62,63,68,69,71).

Overall, EDs are serious psychiatric conditions that are associated with relapse and
chronicity and impaired social functioning and quality of life (57,72,73). As
aforementioned, EDs and NSSI frequently co-occur, exposing afflicted individuals to
multiple risk factors for poor clinical outcomes. Given the comorbidity between EDs
and NSSI, the following question arises: How does NSSI develop, and what functions

does it serve in individuals with EDs?

1.1.3 Etiology of nonsuicidal self-injury in eating disorders

"[...]1turned to cutting for relief, so I didn't have to remember the nightmares | endured,
[...]" (74, p. 9), and "it makes us feel better in the moment" (75, p. 11) is how individuals
described why they engage in NSSI. In this chapter, the etiology and function of NSSI
are explained via the integrated theoretical model of the development and
maintenance of NSSI that has been evidenced across various ED populations (20—
22,30,34,35,76).

First, it is assumed that predisposing factors, such as a history of childhood abuse,
create intra- and interpersonal vulnerabilities to cope with stressful situations in
maladaptive ways, such as using NSSI (20-22). For example, in youth inpatients, NSSI
was associated with more and severe childhood traumatic events and the feeling of
helplessness in interpersonal conflicts, leading to attachment dysregulation (77).
Specifically, in youth inpatients with EDs, unresolved attachment status was
associated with NSSI (77).

In addition, specific factors explain why NSSI is chosen over other coping strategies
(20-22): Generally, NSSI might be considered pragmatic, as it can be performed
quickly and quietly with barely any procurement, cost, or legal obstacles. Further, in an
environment unresponsive to verbal communication, NSSI might be used as physical

communication to send a social signal. In addition, NSSI might be chosen as a means
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of self-punishment for perceived wrongdoing (20-22). In patient samples with EDs,
individuals reported the urge of self-punishment as a major reason for engaging in
NSSI (6,30,34,35). Such self-punishment might be due to very high personal standards
combined with overly high self-criticism and experience of guilt, which have been
observed in individuals with AN and BN (6,33,78).

Moreover, NSSI is assumed to emerge and to be maintained in the context of
reinforcement processes (20,22,29), which has been empirically evidenced in mixed
samples of youth and adult in- and outpatients with EDs (30,34,35,76). In particular,
patients with EDs described engaging in NSSI "to avoid or suppress painful images or
memories” (35, p. 7) and to decrease "feeling angry at myself* and "feeling anxious"
(35, p. 5), illustrating a negative internal reinforcement function of NSSI by reducing
aversive emotions. Overall, more than two-thirds of patients with EDs reported feeling
better immediately after NSSI (34).

While this chapter addressed the etiology of NSSI, the question remains about how
common NSSI occurs in patients with EDs, what methods are used when engaging in
NSSI, and which clinical variables are associated with NSSI in individuals with EDs.
The following chapters will address each of these questions.

1.1.4 Lifetime prevalence of nonsuicidal self-injury in patients with eating
disorders

As a key epidemiological measure, prevalence counts the number of people affected
by a certain disease in a population (79,80). Evaluating prevalences is important to
understand the burden of a specific disease (79,80). A total of seven studies were
identified that provided records of lifetime NSSI in patients with AN-R, AN-BP, and BN.
Specifically, in a mixed sample of youth and adults seeking treatment at a specialized
inpatient unit for EDs, NSSI was assessed using the Self-Injury Questionnaire -
Treatment Related (SIQ-TR) (81), with prevalence findings of 37.3% in AN-R (n = 169),
65.5% in AN-BP (n = 149), and 73.2% in BN (n = 112) (82) (see Appendix 1 for more
sample characteristics). In another study of a mixed youth and adult inpatient sample
relying on the SIQ-TR (81), lifetime NSSI was identified in 37.0% of AN-R (n = 189),
67.0% of AN-BP (n = 80), and 67.0% in BN (n = 113) (83). A further study using the
SIQ-TR (81) examined a mixed sample of youth and adult in- and outpatients and
found lifetime NSSI in 60.0% of AN-R (n = 20), 56.3% of AN-BP (n = 16), 63.4% of BN

(n = 41) (30). In another cross-sectional design including youth and adult inpatients,
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NSSI was found in 41.7% of AN-BP (n = 60) and 34.3% of BN (n = 137) as measured
with an NSSI questionnaire developed by the study group (34).

In a previous study of youth and adult inpatients, in which medical files were screened,
NSSI was recorded in 25.0% of AN-R (n = 21), 12.5% of AN-BP (n = 17), and 62.5%
of BN (n = 20) (84). In a retrospective chart review of youth patients treated at an
academic center, NSSI was documented in 32.4% of AN-R (n = 223), 43.2% of AN-BP
(n=47), and 20.8% of BN (n = 169) (85). A further retrospective chart review identified
an NSSI history in 87.5% of youth patients with BN (n = 8) treated in a day clinic (86).
An overview of NSSI prevalence findings across studies and categorized by ED
subgroups is presented in Figure 1. Overall, lifetime NSSI prevalence varied
considerably between studies, with 25-60% in AN-R (weighted mean = 36%), 13-67%
in AN-BP (weighted mean = 56%), and 21-88% in BN patient populations (weighted
mean = 47%), which might be due to different NSSI assessment methods, age groups,
and treatment settings. However, while data for mixed samples of youth and adult
inpatients and youth treated in outpatient or day-hospital care settings were available,
data on the lifetime prevalence of NSSI, particularly among youth inpatients and
differentiating AN-R, AN-BP, and BN patient groups, are lacking.
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Lifetime history of nonsuicidal self-inury across study samples
with eating disorders

(84) Vansteelandt et al., 2013

mAN-R
(85) Peebles et al., 2011 AN.BP
(83) Pauwels et al., 2016 =BN

(82) Claes et al., 2021
(30) Claes et al., 2015 60.0%

Weightend mean for AN-R

(84) Vansteelandt et al., 2013 12.5%
(34) Paul et al., 2002 41.7%
(85) Peebles et al., 2011 43.2%
(30) Claes et al., 2015 56.3%
(82) Claes et al., 2021 65.5%
(83) Pauwels et al., 2016 67.0%

Weightend mean for AN-BP 56.3%

(85) Peebles et al., 2011

(34) Paul et al., 2002

(84) Vansteelandt et al., 2013
(30) Claes et al., 2015

(83) Pauwels et al., 2016
(82) Claes et al., 2021

(86) Dzombak et al., 2020 87.5%

Weightend mean for BN

Lifetime NSSI, %

Figure 1: Lifetime prevalence of nonsuicidal self-injury in eating disorders across
studies. AN-R: anorexia nervosa, restrictive type, AN-BP: anorexia nervosa, binge-
purge type, BN: bulimia nervosa; lifetime NSSI: lifetime history of nonsuicidal self-
injury; weighted mean: weighted mean lifetime NSSI prevalence across studies; Figure
created by Sabine Arnold based on previous studies (30,34,82—86)

1.1.5 Methods used for nonsuicidal self-injury in patients with eating disorders

In addition to the prevalence of NSSI, it is crucial to examine the methods used for
NSSI since different methods are associated with different types of injury and degrees
of injury severity. From a clinical view, it is also critical to be familiar with NSSI methods
that specific patient groups likely use in order to recognize NSSI preparations and tools
and to be able to provide timely support.
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A total of seven studies were identified, all of which included mixed patient samples
from youth and adult age groups. Six studies relied on the SIQ (87) and the SIQ-TR
(81) (31,33,35,76,88,89) to assess whether a patient has engaged in cutting,
scratching, bruising, burning, or hair pulling. Specifically, in patients admitted at a
specialized ED inpatient unit, hair pulling was most common, followed by cutting,
scratching, bruising, and burning (N = 134; AN-R: n = 36, AN-BP: n = 58, BN: n = 40)
(88). Compared to patients with AN-BP, cutting was less frequent in the AN-R patient
group (88). Yet, another study of inpatients showed cutting as most common, followed
by scratching, hair pulling, burning, and bruising, with no significant associations
between specific NSSI methods and ED subtypes (N = 70; AN-R: n =23, AN-BP: n =
18, BN: n = 29) (33,89). In addition, two further studies revealed a similar pattern, with
cutting as the most frequent method, followed by scratching, bruising, and burning (N
= 422; AN-R: n = 140, AN-BP: n = 138, BN: n = 124, eating disorders not otherwise
specified/ EDNOS: n = 20) (31) (N = 173; AN-R: n = 48, AN-BP: n = 34, BN: n = 72,
EDNOS: n=19) (76).

Furthermore, in a study of a mixed sample of in- and outpatients who were treated at
two specialized ED centers, in which any NSSI methods used could be described in
addition to the five main categories of the SIQ-TR (81), cutting was the most common,
followed by scratching, bruising, biting, burning, hair-pulling and hitting (N = 136; AN:
n =98, EDNOS: n = 38) (35). In a further inpatient sample, cutting was most common,
followed by hitting and scratching, evaluated by a questionnaire developed by the
study group (N = 376; AN-R: n = 59, AN-BP: n = 60, BN: n = 137, EDNOS: n = 120)
(34).

Taken together, a similar pattern of NSSI methods was found across studies, with
cutting being the most common across various ED patient populations. However, it
remains unclear whether specific NSSI methods are associated with ED subtypes
because (a) either the studies did not investigate this association, or (b) those studies
investigating the effect of ED subtype yielded contradictory results (33,88,89). While
NSSI methods have been analyzed for mixed samples of youth and adults, in- and
outpatients, data on NSSI methods, particularly among youth inpatients, comparing
AN-R, AN-BP, and BN patient groups, are lacking.
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1.1.6 Clinical correlates of nonsuicidal self-injury in patients with eating
disorders

In addition to the prevalences and methods of NSSI, it is important to gain insights into
clinical variables that are associated with NSSI to deepen the understanding of NSSI
psychopathology in specific patient populations, which is required to tailor prevention
and treatment approaches.

A narrative review of NSSI in EDs, including youth and adults from in- and outpatient
settings, identified that NSSI was associated with a history of abuse, obsessive-
compulsiveness, depression, and substance abuse (N = 66 studies, 2005-2013) (46).
Specifically, in a sample of 70 youth and adults treated in a specialized ED program,
patients who engaged in NSSI were significantly more likely to report a history of
physical, emotional, and sexual abuse (33). In addition, NSSI was associated with
more generalized and phobic anxiety, depression, identity confusion, borderline and
antisocial personality traits, and negative body esteem (AN-R: n = 23, AN-BP: n = 18,
BN: n = 29) (33).

Furthermore, in a retrospective chart review, youth outpatients with NSSI were more
likely to be female, older, and had a longer duration of illness compared to those
without NSSI (AN-R: n = 223, AN-BP: n = 47, BN: n = 169, EDNOS: n = 905) (85). In
addition, this study revealed an association between NSSI and abuse, comorbid
affective disorders, and substance use (85). Further, in a mixed sample of youth and
adult inpatients, those with NSSI had experienced more traumatic events, showed
more obsessive-compulsive thoughts and behaviors, and more severe ED pathology
(AN-R: n =59, AN-BP: n = 60, BN: n = 137, EDNOS: n = 120) (34). In another study
involving a mixed sample of youth and adults seeking in- and outpatient care,
individuals with NSSI had a significantly longer treatment history for their ED and more
often had a secondary psychiatric disorder, with a personality disorder not otherwise
specified as one of the three most common comorbidities (AN: n = 98, EDNOS: n =
38) (35).

Clinical correlates of NSSI across different studies of ED populations are summarized
in Figure 2. Overall, NSSI was associated with severe general and ED-specific
psychopathology. However, while previous research provided clinical correlates of
NSSI among mixed samples of youth and adult in- and outpatients with pooled ED
subtypes, clinical correlates of NSSI specifically for youth inpatients and distinguishing
between AN-R, AN-BP, and BN are lacking.
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1.1.7 Suicidality in patients with eating disorders and nonsuicidal self-injury

“l was waiting for the right moment when | could commit suicide [...] | knew for sure
that | could not go on living if things were to continue to be like this.” (90, p. 5) a young
woman suffering from BN disclosed. Globally, nearly one million people commit suicide
each year — in other words, someone takes their life every 30 seconds (91). Especially
in youth and young adults between the ages of 15-29, suicide is the second most
common cause of premature death (92). The vast majority of suicides are associated
with mental disorders (92), while precursors of suicide are suicidality in terms of
suicidal ideation and suicide attempts (22,93).

In particular, a recent review of ED populations of different ages and treatment settings
identified one-quarter to one-third of patients with AN and BN experiencing suicidal
ideation (94). Concerning suicide attempts, individuals with vs. without ED during youth
had a substantially increased risk of attempting suicide during early adulthood (95). In
addition, a comprehensive review demonstrated a lifetime history of suicide attempts
of 3—20% in AN and 25-35% in BN patient populations (8).

In addition, NSSI has been recognized as a clinically significant risk factor for future
suicidal ideation, suicide attempts, and death from suicide (44,96). NSSI, suicidal
ideation and suicide attempts might exist along a self-harm continuum, with NSSI being
hypothesized to be a gateway to more severe forms of self-harm (7).

According to the Interpersonal Theory of Suicide (97,98), both EDs and NSSI increase
the capability to commit suicide because they accustom an individual to fear and pain
associated with self-harm, which is why their co-occurrence is thought to be linked with
increased suicidality. However, data on suicidality are lacking for the vulnerable youth
seeking inpatient care for AN-R, AN-BP, or BN who also engage in NSSI.
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Clinical characteristics of nonsuicidal self-injury across study samples with eating disorders

obsessive-compulsive disorder generalized anxiety
phobic anxiety identity confusion
personality
emotional abuse dlsorder_ not
otherwise
anxiety disorders specified
ersonality psychopatholo
sexual abuse history of childhood abuse P ty psychop %
borderline traits
physical abuse
antisocial traits
female sex dempgraphws e nonsuicidal affective disorders
clinical factors self-injury
older age depression
substance abuse
longer duration of iliness ED-specific characteristics longer treatment history
negative body esteem severe ED pathology

Figure 2: Clinical correlates of nonsuicidal self-injury in eating disorders across studies. ED: eating disorder; Figure created by Sabine
Arnold based on previous studies (33-35,46,85)
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1.2 Study aims

Taken together, insights into the lifetime prevalence of NSSI, methods used, clinical
correlates, and suicidality associated with NSSI are needed to identify individuals at risk
and tailor prevention and treatment approaches to offer the best possible care for those
in need. However, corresponding NSSI data are lacking for youth inpatients with AN-R,

AN-BP, and BN. Therefore, this study addressed the following four research questions:

Research question 1: What is the lifetime prevalence of NSSI in youth inpatients with
AN-R, AN-BP, and BN?

Research question 2: What are the most common methods for NSSI in youth inpatients
with AN-R, AN-BP, and BN?

Research question 3: What are the clinical correlates of NSSI in youth inpatients with
AN-R, AN-BP, and BN?

Research question 4: Is NSSI associated with increased suicidality in youth inpatients
with AN-R, AN-BP, and BN?

Based on the weighted mean lifetime NSSI prevalences across previous studies
(30,34,82-86), the lifetime prevalence of NSSI in youth inpatients was expected to be
higher in binge-purging EDs compared to AN-R. According to prior studies (31,33
35,76,89), cutting was assumed to be the most common NSSI method, while NSSI
methods were compared between ED subgroups to examine potential between-group
differences. In line with earlier findings (33-35,46,85), NSSI in youth inpatients with EDs
was expected to be associated with severe ED psychopathology and more psychiatric
comorbidity, and, accordingly, more psychiatric medication prescriptions. Aligning with
the Interpersonal Theory of Suicide (97,98) and previous research on EDs and suicidality
and NSSI and suicidality (7,8,44,94-96), suicidality was assumed to be increased in youth

inpatients with AN-R, AN-BP, and BN, who were also engaging in NSSI.
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2. Methods

This chapter outlines how the study was conducted. First, the study design and sample
are described. Next, the study variables are defined, and the coding procedure is
presented. In addition, the statistical methods for analyzing the research questions are
explained, and the ethical standards that this study followed are outlined.

2.1 Study design and sample

This study was a retrospective chart review (RCR) (99,100) evaluating prerecorded data
from patients consecutively admitted to the Child and Adolescent Psychiatry Unit of the
Charité University Hospital in Berlin, Germany. The RCR relied on convenience sampling
(99-101), selecting consecutively hospitalized study cases from the target population
according to the inclusion criteria of (1) inpatient care between 1990-2015, (2) initial
admission in case of multiple hospitalizations, (3) age < 18 years (collectively called
youth), and (4) a psychiatric diagnosis of an ED, including F50.00 AN-R, F50.01 AN-BP,
or F50.2 BN (37). Exclusion criteria were day hospital or outpatient treatment, inpatient
care before 1990 or after 2015, hospital readmissions, age > 18 years, non-typical ED
diagnoses of ICD-10 (37) “F50.1 atypical AN”, “F50.3 atypical BN”, “F50.4 overeating
associated with other psychological disturbances”, “F50.5 vomiting associated with other
psychological disturbances”, “F50.8 other EDs”, and “F50.9 unspecified EDs”, or
insufficient data to verify inclusion criteria. See Figure 3 for more details on the sampling
procedure.

All patients received multimodal and ED-specific inpatient care. Medical, psychological,
and nutritional needs were treated according to clinical guidelines (24,41,48) by
psychiatrists, psychotherapists, dieticians, nurses, and, as needed by pediatricians, as
the core treatment team. Each patient's diet was planned individually based on weight
status, medical stability, activity level, caloric requirements, and weight gain progress,
and the body weight course was supervised. Patients received psychoeducation,
individual and group psychotherapy, body therapy, and family/caregivers

psychoeducation/therapy, complemented by psychiatric medications where indicated.
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Flow chart of the study

Assessed for eligibility: N = 1,795

\ 4

Not eligible: n = 1,303

A4

Outpatient care
and non-typical ED:

F50.1 AN-A: n =239

F50.3 BN-A: n = 64

F50.4 Overeating: n = 28
F50.8 Other EDs: n = 102
F50.9 Unspecified EDs: n =24

Typical ED,
but outpatient care:

F50.0 AN subtype not specified:
n =169

F50.00 AN-R: n =273

F50.01 AN-BP: n =79

F50.2 BN: n = 204

Inpatient care,
but non-typical ED:

F50.1 AN-A: n =60

F50.3 BN-A: n =17

F50.4 Overeating: n = 15
F50.8 Other EDs: n = 26
F50.9 Unspecified EDs: n = 3

A

Eligible, n = 492
Inpatient care + typical ED

A

F50.01 AN-BP: n =11

Excluded from study: n = 33

F50.0 AN subtype not specified, n =7
Data missing to verify inclusion criteria, F50.00 AN-R: n =2, F50.01 AN-BP: n =2
Typical AN diagnosis, but BMI percentiles = 10 at hospital admission, F50.00 AN-R: n = 6,

Typical AN diagnosis, but regular menstruation at hospital admission, F50.00 AN-R: n =3
Critical weight data missing, F50.00 AN-R: n =2

A4

Excluded from analysis: n = 77

Other than first hospital admission:
F50.00 AN-R: n =52

F50.01 AN-BP: n=21
F50.02BN:n=4

A4

Included in analysis: n = 382

F50.00 AN-R: n = 242
F50.01 AN-BP: n = 56
F50.02 BN: n =84

Figure 3: Study flow chart. ED: eating disorder; International Statistical Classification of
Diseases and Related Health Problems, Version 10 (37) diagnosis of F50.00 AN-R:
anorexia nervosa, restrictive type, F50.01 AN-BP: anorexia nervosa, binge-purge type,
F50.1 AN-A: atypical anorexia nervosa, F50.2 BN: bulimia nervosa, F50.3 BN-A: atypical
bulimia nervosa, F50.4 overeating associated with other psychological disturbances,
F50.8 other EDs, F50.9 unspecified EDs; there was no diagnosis of F50.5 vomiting
associated with other psychological disturbances; n: number; Figure created by Sabine

Arnold
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2.2 Study variables

All study variables were retrospectively collected from patient records. NSSI was set as
the outcome variable, defined as direct and intentional harm of one's skin, without suicidal
intent, and for purposes socially unaccepted (19-22). In the clinical setting, NSSI was
evaluated by multiple informants at various times: Upon admission, NSSI was
systematically assessed as part of the psychopathological history with a structured guide
by a psychiatrist or psychotherapist, who interviewed the patient and caregivers. In
addition, a somatic examination documented potential skin damage and scars by NSSI.
If NSSI was reported during the hospital stay to any treatment team member, this was
added to the patient chart as crucial biographical information.

Further, demographic variables and clinical patient data were collected, namely sex, age
at hospital admission (years), duration of the ED (months), and hospital stay (days).
During inpatient care, the patient's intellectual capacity was evaluated by clinical
judgment, which was categorized in the RCR as above average (intelligence quotient
(1Q)>115), average (IQ 85-115), or below average (IQ 70-84) (37). Body weight in
kilograms (kgs) and height in meters were gathered from the patients’ physical
assessment documentation to calculate weight change in kgs during treatment and BMI
percentiles at hospital admission and discharge (49,102). The presence of any psychiatric
diagnosis in a biological or non-biological parent or sibling of the patient was coded as
part of the variable family psychopathology. If a patient's friend, classmate, teacher,
neighbor, family friend, or relative attempted or committed suicide, this information was
coded into the variable suicide (attempt) environment.

In addition, a history of childhood abuse was assessed (103). Sexual abuse was defined
as exploitation through sexual means, for example, between an adult and a minor (104).
Emotional abuse was understood as destructive behavior affecting mental health, like
intentional rejection, and physical abuse as violent behavior, such as beating (105,106).
A patient's history of suicidal ideation and attempted suicide, defined as having thoughts
of or having tried to take their own life, was also assessed (107,108). Psychiatric
comorbidities were diagnosed by clinical assessment based on ICD criteria (37) at
hospital admission and coded in the RCR. If diagnostic criteria for a personality disorder
(37) were met, except for age, personality disorder traits were documented. Further, in
the RCR, psychiatric medication prescriptions during inpatient care were coded.

Appendix 2 provides an overview of all variable definitions.



2. Methods 19

2.3 Coding procedure

Data were coded from paper-based patient files, which comprised interdisciplinary
documentation from hospital admission, treatment, and discharge. The electronic
database from the Child and Adolescent Inpatient Unit holding basic patient information
was used to verify study inclusion criteria. Patient files were individually requested from
the hospital archive.

Four raters were chosen for data coding with the professions of a psychologist,
psychotherapist, or physician with clinical and research expertise in child and adolescent
psychiatry. All data were coded pseudonymized, with personal identifiers replaced by a
study code. For systematic data collection, all raters applied a standardized and study-
specific template (see Figure 4). The digital form was set up using SPSS software (109)
and organized according to the flow of a patient file. The string type was predetermined
for each study variable, with only a corresponding entry possible. In addition, a coding
manual was used, which included a glossary of variable definitions, syntaxes for
computing numerical variables, and study-specific coding rules (see Table 1 and
Appendix 3). In particular, coding rules determined how to categorize extracted data,
interpret missing documentation and decide in ambiguous coding situations. For
example, if no information on NSSI was documented, NSSI was coded as absent. Yet, if
NSSI was denied in the admission letter but described by inpatient documentation, the
presence of lifetime NSSI was coded.

For certain variables, raters could directly code the relevant information from the file
without further processing, such as in the case of the ICD-10 (37) code for the variable
psychiatric comorbidity. Other target variables were more complex and required specific
categorization or calculations. Raters were carefully trained, for example, in calculating
the variable BMI percentiles using a standardized online tool (49,102). The principal
investigator Charlotte Jaite monitored the coding procedure by reviewing data codings,
providing feedback to the raters, and holding weekly meetings to discuss questions.
Prior to study implementation, the chart retrieval and coding procedure were piloted to
evaluate practicability and accuracy. For accurate coding, the raters had to read the
complete patient file, which comprised around 20 to 500 pages, depending on the
duration of the hospital stay and the case complexity, with the coding taking several days
to weeks. After piloting, the study procedure was discussed, the coding of all raters jointly

reviewed, and the extraction template and coding manual revised.
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Screenshot of the SPSS data extraction template
Ea DataAbstractionTemplate.sav [DataSet1] - IBM SPSS Statistics Data Editor [m] X
File Edit View Data Transform Analyze Graphs Utilities Extensions Window Help
Name Type Width Decimals Label Values Missing Measure

1 ED_diagnosis Numeric 1 0 ICD-10 ED diagnosis at hospital admission {0, F50.00}... 999 &> Nominal
2 Sex Numeric 1 0 Patient biological sex {0. male}... 999 &> Nominal

3 Kilograms_admission Numeric 4 2 Body weight at hospital admission, kgs None 999,00 &> Nominal

4 Meters_admission Numeric 3 2 Body height at hospital admission, m None 999,00 &> Nominal

5 Kilograms_disc harge Numeric 4 2 Body weight at hospital discharge, kgs None 999,00 &> Nominal

6 Meters_discharge Numeric 3 2 Body height at hospital discharge, m None 999,00 &> Nominal

7 ED_onset_age_years Numeric 3 1 Age at ED onset, years None 999.0 & Scale

8 Age_admission_years Numeric 4 1 Age at admission, years None 999.0 & Scale

9 1Q Numeric 3 0 Intelligence quotient None 999 &> Nominal
10 Psychiatric_comorbidity_presence Numeric 2 0 At least one psychiatric comorbidity at hospital admission None 999 & Scale

11 Psychiatric_comorbidity_type String 300 0 Psychiatric comorbidity, ICD-10 code and label None 999 &> Nominal
12 NSSI|_presence Numeric 1 0 Lifetime prevalence of nonsuicidal self-injury {0, absent}... 999 &> Nominal
13 NSSI_method String 300 0 Methods used for lifetime nonsuicidal self-injury None 999 &> Nominal
14 Suicidal_ideation Numeric 1 0 History of suicidal ideation {0, absent}... 999 &> Nominal
15 Suicide_attem pt Numeric 1 0 History of suicide attempt(s) {0, absent}... 099 & Nominal
16 Childhood_emotional_abuse Numeric 1 0 History of childhood emotional abuse {0, absent}... 999 &> Nominal
17 Childhood_physical_abuse Numeric 1 0 History of childhood physical abuse {0, absent}... 999 &> Nominal
18 Childhood_sexual_abuse Numeric 1 0 History of childhood sexual abuse {0, absent}... 999 &> Nominal
19 Family_psychopathology_present Numeric 1 0 Family psyc hopathology present {0, absent}... 999 &> Nominal
20 Environment_suicide Numeric 1 0 Suicide (attempt) in the patient's environment {0, absent}... 999 &> Nominal
21 Psychiatric_meds_presence Numeric 2 0 At least one psychiatric med prescription during treatment None 999 & Scale
22 Psychiatric_meds_type String 300 0 Psychiatric meds prescription during treatment, type of meds None 999 &> Nominal

Figure 4: Data extraction template. Screenshot of the SPSS variable view of the data extraction template; the values of the following
variables are not fully depicted on the screenshot: ED_diagnosis: 0 = F50.00, 1 = F50.01, 2 = F50.1; sex: 0 = male, 1 = female; the
childhood_physical_abuse,
childhood_sexual_abuse, family_psychopathology_present, environment_suicide were coded with 0 = absent, 1 = present; Figure
created by Sabine Arnold

variables

NSSI,

suicidal_ideation,

suicide_attempt,

childhood_emotional_abuse,
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Table 1: Coding rules

SPSS variable name
ED_diagnosis

Sex

Age_admission_years

BMI_percentiles_admission

BMI_percentiles_discharge

Treatment_duration_days

Treatment_duration_weeks

Weight_change_kgs_total

Variable
ED diagnosis

Sex

Age at hospital admission, years

BMI percentiles at hospital admission

BMI percentiles at hospital discharge

Treatment duration, days

Treatment duration, weeks

*This variable was created as means to
calculate the variable of average weight
change in kgs per week

Weight change in kgs, total

*This variable was created as means to
calculate the variable of average weight
change in kgs per week

Coding rule

If F50.00 Anorexia nervosa, restrictive type was documented -> code 0
If F50.01 Anorexia nervosa, binge-purge type was documented -> code 1
If F50.2 Bulimia nervosa was documented -> code 2

If the biological sex of the patient was male -> code 0
If the biological sex of the patient was female -> code 1

If the patient's age (years + months) at hospital admission was documented, copy
that age, for example, 15.6 years. If the age at hospital admission was not
documented or without specifying months, use the online calculator under the link
https://www. pedz.de/en/bmi.html, and insert the values of the variables date_birth
and date_admission (as current date) to calculate the variable.

Calculate the BMI percentiles at hospital admission by using the online calculator
under the link https:/Amwv. pedz.de/en/bmi.html and insert the values of the
variables sex, date_birth, date_admission (as current date), kilograms_admission,
and meters_admission.

Calculate the BMI percentiles at hospital discharge by using the online calculator
under the link https:/Avmww.pedz.de/en/bmi.html and insert the values of the
variables sex, date_birth, date_discharge (as cumrent date), kilograms_discharge,
and meters_discharge.

Calculate the duration of inpatient care in days using the following SPSS Syntax:
COMPUTE

treatment_duration_days = datediff(date_admission,date_discharge,'days").
EXECUTE.

Calculate the duration of inpatient care in weeks using the following SPSS Syntax:

COMPUTE
treatment_duration_weeks=datediff(date_admission,date_discharge,‘'weeks’).
EXECUTE.

Calculate the total weight change in kilograms during inpatient care using the
following SPSS Syntax:

COMPUTE
Weight_change_kgs_total=kilograms_discharge-kilograms_admission.
EXECUTE.
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Table 1: Coding rules (continued)

SPSS variable name
Weight_change_kgs_average

Variable
Weight change in kgs per week

ED_ons et_date Date of ED onset

*This variable was created as means to

calculate the variables age of ED onset and
duration of illness at hospital admission

ED_onset_age_years Age of ED onset

ED_duration_months Duration of illness at hospital admission

Q Intelligence

Coding rule

Calculate the average weight change in kilograms per week during inpatient care
using the following SPSS Syntax:

COMPUTE
Weight_change_kgs_average=weight_change_kgs_total/treatment_duration_wee
ks

EXECUTE.

If documented, copy the month and year of the eating disorder onset, and assume
the first of a month as onset date. If no date of onset of the eating disorder was
documented but a season, code the second month that belongs to the onset
season as categorized below:

Spring: March (3), April (4), May (5)

Summer: June (6), July (7), August (8)

Autumn: September (9), October (10), November (11)

Winter: December (12), January (1), February (2)

If the age of onset of the eating disorder was documented, copy that age, for
example, 13.6 years. Ifthe age of onset of the eating disorder was not
documented, but the date of the eating disorder onset, calculate the age of ED
onset, with the values of the variables age_admission_years, date_admission and
ED onset_date.

If the duration of the eating disorder at hospital admission was documented, copy
that duration, for example, 10 months. If the duration of iliness at hospital
admission was not documented, calculate this variable using the following SPSS
Syntax:

COMPUTE

ED_duration_months = CTIME.DAY'S (date_admission-ED_onset_date)
EXECUTE.

Take the IQ as coded by the clinician and categorize it as follows:
If the IQ was above 115 -> code 1

If the IQ was between 85 and 115 -> code 2

If the IQ was between 70 and 84 -> code 3

If the IQ was under 70 -> code 4

Note. Table 1 shows an excerpt of the coding rules for the study variables. The coding rules are continued in Appendix 3; Table created by Sabine Arnold
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2.4 Statistical analysis

Statistical analyses were performed using the SPSS software version 27.0 (109). Prior to
data analysis, parametric test assumptions of interval scaling, homogeneity of variance,
and normality of distribution were tested. In particular, variance homogeneity was
examined using the Levene test, and normal distribution using the Kolmogorov-Smirnov
test (110). For continuous variables, t-tests and analyses of variance (ANOVAs) were
applied when parametric assumptions were met, and nonparametric Kruskal-Wallis and
Mann-Whitney-U tests when violated (110). For categorical variables, x?-tests and
Fisher's exact test were used (110). For all tests, the significance level was set at < 0.05.
Cases with missing values were handled by including cases only in those analyses for
which data were available (see Appendix 4 for missing values).

For the sample description and to address research question 1 on NSSI lifetime
prevalence and research question 2 on NSSI methods, the sample was split into patient
subgroups of AN-R vs. AN-BP vs. BN. x2-tests evaluated differences between ED
subgroups in categorical sample characteristics, NSSI prevalences, and NSSI methods.
For x2-tests, number (n) and percentage (%) were depicted. x?-tests were applied
conservatively with a continuity correction for cell sizes < 10 and Fisher's exact test for
cell sizes < 5. For significant results, pairwise x2-tests were employed as post-hoc tests
indicating which ED subgroups differed significantly.

ANOVAs probed differences between ED subgroups in continuous variables. For
ANOVAs, mean (M) and standard deviation (SD) were depicted, with M representing the
distribution center and SD indicating the average distance of all measured values from
M. For ANOVAs, the Tukey HSD test was used for post-hoc testing. As the nonparametric
equivalent of the ANOVA, the Kruskal Wallis test was applied with median (Mdn) and
guartiles (Q) as statistical parameters. The Mdn represents the midpoint of ordered data,
above and below which half of the data lie. Qs divide data into four equal parts, with the
first and third Q (Q1, Q3) setting the interquartile range (110). For the Kruskal Wallis test,
Mann-Whitney U tests (Mdn, Q1, Q3) were applied for post-hoc testing. As effect sizes,
Cramer’s phi () was calculated for x?-tests and Cohen’s d for ANOVAs, Kruskal-Wallis
tests, t-tests, and Man-Whitney-U-tests, and interpreted according to Cohen's
classification (0.0-0.1 = no effect, 0.2-0.4 = small, 0.5-0.7 medium, 0.8-1.0 large) (111).
To address research question 3 on clinical correlates of NSSI and research question 4

on suicidality associated with NSSI, the sample was split into patient subgroups with AN-



2. Methods 24

R vs. AN-BP vs. BN and further categorized into subsamples with NSSI (NSSI+) vs.
without (NSSI-) within each ED subgroup. x?-tests (n, %) were used for categorical
variables, and t-tests (M, SD) or Mann-Whitney-U tests (Mdn, Qi, Q3) for continuous
variables in the comparison between NSSI+ vs. NSSI- groups. In addition, a binary
logistic regression model was used to identify independent clinical correlates of NSSI,
including suicidality, for each ED subgroup. NSSI was set as the binary outcome variable,
and all variables that differed significantly between the NSSI+ vs. NSSI- group within the
respective ED subgroup were stepwise included as potential independent correlates. To
avoid multicollinearity, only one variable was included in the regression model when
variables were calculated from other dataset variables or based on the same construct.
For an overview of the variables excluded from or included in the ED-specific regression
models, see Appendix 5-7. Nagelkerke's r? was used to evaluate the explanatory power
of the total model, namely, the variance of NSSI as the outcome explained by all
independent factors retained in the final regression model (r?<0.1 = poor, 0.1-0.3 = small,
0.3-0.5 = medium, >0.5 large) (112).

2.5 Ethics

This RCR was performed under the legal and ethical requirements of the Declaration of
Helsinki (113), the General Data Protection Regulation (114), and the Berlin Hospital Data
Act (115). The Ethics Committee of the Charité University Hospital in Berlin, Germany,
approved the study (approval number: EA2/112/19), waving patient consent due to study
compliance with the following ethical obligations: First, this RCR relied on data routinely
collected and stored by the clinic for the primary purpose of patient care. From an ethical
point of view, the purpose of data use by an RCR must be compatible with the primary
purpose of data use. This RCR met purpose compatibility very well, as it aimed to improve
the epidemiological understanding of NSSI in youth inpatients with EDs to improve
inpatient care for youth with EDs. A further ethical consideration relates to the
confidentiality and security of data processing. In this RCR, patient data were anonymized
before any analysis for research to ensure patient privacy. In addition, the RCR was in-
house research, as this study was conducted in the same clinic where patients were
treated, with only authorized staff permitted to access data. Moreover, the data were
protected from unauthorized access by being kept in a locked cabinet in a locked room
accessible only to designated staff. Of ethical relevance, this study addressed a critical
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public health concern since minors hospitalized for an ED with co-occurring NSSI

pathology represent a highly vulnerable population with an increased risk of suicide.
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3. Results

First, this chapter describes the study sample. Next, data on the lifetime prevalence of
NSSI and methods used for NSSI are presented. In addition, results are introduced on
clinical correlates of NSSI for the AN-R, AN-BP, and BN patient groups, followed by
findings on the association between NSSI and suicidality.

3.1 Sample description

The sample included 382 patients, 242 with AN-R (63.4%), 56 with AN-BP (14.7%), and
84 with BN (22.0%) (see Table 2). The sample was predominantly female (97.1%) with
no sex differences across ED subgroups [x2(2,382) = 1.7, p = 0.426]. 11.5% of the sample
reported a history of childhood abuse which was more prevalent in the AN-BP and BN
patient groups than in AN-R [x2(2,382) = 18.4, p < 0.001], specifically, emotional abuse
[¥3(2,382) = 11.3, p = 0.004] and sexual abuse [x?(2,382) = 9.4, p = 0.009].

Concerning ED-specific characteristics, patients with AN-R had an earlier ED onset [H(2)
=17.0, p < 0.001], were younger [H(2) = 58.2, p < 0.001], and had a shorter duration of
illness upon admission [F(2,367) = 12.7, p < 0.001] than patients with AN-BP or BN.
Compared to the BN patient group, patients with AN-R and AN-BP had a lower weight at
admission [H(2) = 239.6, p < 0.001] and discharge [H(2) = 53.8, p < 0.001] and gained
more weight during inpatient care [H(2) = 80.4, p < 0.001]. Moreover, the treatment
duration was longer in AN-R and AN-BP patients than in the BN patient group [F(2,367)
= 7.9, p < 0.001]. Table 1 of the journal publication? (116) provides post-hoc tests for
statistically significant comparisons. More details and sample characteristics that did not
reach statistical significance are displayed in Table 2 below.

2 | could not display all results of my study in full length due to a limited word count of the "Manteltext",
issues of self-plagiarism, and the journal's rights to my doctorate's publication, which is why | refer to Tables
of the journal publication (116), holding all results, at certain points in the results section.
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Table 2: Demographics, eating-disorder-specific variables, and childhood history

ANOVA
Total AN-R AN-BP BN .
= = _ _ Kruskal-Wallis-test
(N =382) (n=242) (n =56) (n=84) y-test
Sex, n (%) - - - - 2 1.7 0.426
Female 371 (97.1) 233 (96.3) 55 (98.2) 83 (98.8) - - -
Male 11 (2.9) 9(3.7) 1(1.8) 1(1.2) - - -
History of childhood abuse, 44 (11.5) 15 (6.2) 11 (19.6) 18 (21.4) 2 18.4 <0.001
at least one type, n (%)
Emotional abuse 18 (4.7) 5(2.1) 4(7.1) 9 (10.7) 2 11.3 0.004
Physical abuse 15 (3.9) 7 (2.9) 5(8.9) 3(3.6) 2 4.4 0.109
Sexual abuse 13 (3.4) 3(1.2) 4(7.1) 6(7.1) 2 9.4 0.009
Family psychopathology 241 (63.1) 155 (64.0) 41 (73.2) 45 (53.6) 2 5.8 0.054
present, n (%)
Suicide (attempt) 38(9.9) 24 (9.9) 7 (12.5) 7 (8.3) 2 0.7 0.722
environment, n (%)
Age of ED onset, years, 141 14.0 14.7 14.6 2 17.0 <0.001
Mdn (Q1, Qs) (13.2,15.3) (12.9,15.0) (13.6,15.9) (13.5,15.7)
Duration of iliness, 13.9+125 11.6 £11.0 16.6 £ 15.1 19.1+13.0 2,367 12.7 <0.001
months, M + SD
Age at hospital admission, 15.6 14.9 16.4 16.4 2 58.2 <0.001
years, Mdn (Qz, Qs) (14.3,16.7) (13.8,16.3) (15.3,17.1) (15.5,17.2)
BMI percentiles at hospital 1.0 1.0 1.0 43.5 2 239.6 <0.001
admission, Mdn (Qz1, Q3) (1.0,5.0) (1.0,1.0) (1.0,2.0) (19.5,73.5)
BMI percentiles at hospital 11.0 10.0 10.0 38.8 2 53.8 <0.001
discharge, Mdn (Q1, Q3) (6.0,18.0) (5.0,16.5) (4.0,16.0) (17.0,74.3)
Weight change, kgs/week, 0.5 0.5 0.5 0.0 2 80.4 <0.001
Mdn (Q1, Qs) (0.3,0.7) (0.4,0.7) (0.3,0.6) (-0.3,0.2)
Treatment duration, 92.0 £50.9 96.6 £42.5 100.5 £50.2 728+67.3 2376 7.9 <0.001

days, M £ SD

Note. AN-R: anorexia nervosa, restrictive type, AN-BP: anorexia nervosa, binge-purge type, BN: bulimia nervosa; M:
mean, Mdn: median, n: number, Qu: first quartile, Qs: third quartile, SD: standard deviation, significant p-values are
bold; Table created by Sabine Arnold; Table 2 contains data also presented in Table 1 of the journal article (116) of
this publication-based doctoral thesis

Moreover, compared to the AN-R patient group, those with AN-BP and BN had more
psychiatric comorbidities at hospital admission, depicted in a higher median of psychiatric
comorbidities [H(2) = 23.0, p < 0.001] and a higher prevalence of at least one psychiatric
comorbidity [x2(2,382) = 20.6, p < 0.001], namely substance abuse [x2(2,382) =13.4,p =
0.002], affective disorders [x2(2,382) = 9.2, p = 0.010], specifically persistent affective
disorders [x?(2,382) = 15.0, p = 0.001], and personality disorder traits [x2(2,382) = 35.4,
p < 0.001], specifically borderline [x?(2,382) = 37.2, p < 0.001].

Furthermore, compared to patients with AN-R and BN, patients with AN-BP were more

often prescribed psychiatric medication during inpatient care, depicted in a higher median
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of psychiatric medication prescriptions [H(2) = 73.6, p = 0.001] and a higher prevalence
of at least one psychiatric medication prescription during inpatient care [x2(2,382) = 9.2,
p = 0.010], particularly antidepressants [x?(2,382) = 15.1, p = 0.001]. See Table 1 of the
journal publication (116) for post-hoc results of statistically significant comparisons and
Table 3 for more details on psychiatric comorbidities and psychiatric medication, including

results that did not research statistical significance.

3.2 Lifetime prevalence of nonsuicidal self-injury in patients with eating disorders

A lifetime history of NSSI was recorded in 21.5% of the total sample, specifically in 8.3%
of AN-R, 39.3% of AN-BP, and 47.6% of BN. Compared to patients with AN-R, the AN-
BP and BN patient groups engaged in NSSI more often, depicted in a higher median of
NSSI [H(2) = 10.5, p = 0.005, d = 0.97] and a higher prevalence of at least one NSSI
method engaged in [x%(2,382) = 69.6, p < 0.001, ® = 0.43]. For more details, see Figure
5 below and Table 1 of the journal publication (116).

Lifetime history of nonsuicidal self-injury per eating disorder subgroup

Anorexia nervosa, Anorexia nervosa, Bulimia nervosa
restrictive type binge-purge type
8.3%
39.3%
47.6% 52.4%
60.7%
91.7%
mNSS|+ =mNSSI-

Figure 5: Lifetime prevalence of nonsuicidal self-injury per eating disorder subgroup.
NSSI+: lifetime history of nonsuicidal self-injury, NSSI-: no history of nonsuicidal self-
injury; Figure created by Sabine Arnold
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Table 3: Psychiatric comorbidities and psychiatric medication prescriptions

Total AN-R AN-BP BN Kruskal-Wallis-test
(N =382) (n=242) (n =56) (n=84) X>-test

Psychiatric comorbidities, number, 0.0 (0.0,1.0) 0.0(0.0,1.0) 1.0(0.0,1.0) 1.0(0.0,1.0) 2 23.0 <0.001
Mdn (Qu, Qs), F10-98

Psychiatric comorbidities, 185 (48.4) 96 (39.7) 34 (60.7) 55 (65.5) 2 20.6 <0.001
at least one, n (%), F10-98
F10-19 Substance abuse 7 (1.8) 0 (0.0) 3(5.4) 4 (4.8) 2 134 0.002
F30-39 Affective disorders, 117 (30.6) 61 (25.2) 22 (39.3) 34 (40.5) 2 92 0.010
at least one
F32 Depressive episode 61 (16.0) 37 (15.3) 12 (21.4) 12 (14.3) 2 15 0.471
F33 Recurrent depressive disorder 2 (0.5) 0(0.0) 1(1.8) 1(1.2) 2 37 0.157
F34 Persistent affective disorder 62 (16.2) 26 (10.7) 13 (23.2) 23 (27.4) 2 150 0.001
F40-41 Anxiety disorders, at least 11 (2.9) 8 (3.3) 2 (3.6) 1(1.2) 2 11 0.574
one
F40 Phobic anxiety disorders 8(2.1) 6 (2.5) 1(1.8) 1(1.2) 2 05 0.765
F41.0 Panic disorder 4 (1.0) 2(0.8) 1(1.8) 1(1.2) 2 04 0.808
F41.1 Generalized anxiety disorder 1(0.3) 1(0.4) 0(0.0) 0(0.0) 2 06 0.748
F41.2 Mixed anxiety and depression 2(0.5) 1(0.4) 0(0.0) 1(1.2) 2 11 0.586
F42 Obsessive-compulsive disorder 30 (7.9) 23 (9.5) 5(8.9) 2(2.4) 2 45 0.107
F43.1 Post-traumatic stress disorder 2(0.5) 1(0.4) 1(1.8) 0(0.0) 2 22 0.331
F43.2 Adjustment disorder 7(1.8) 5(2.1) 1(1.8) 1(1.2) 2 03 0.875
F60 Personality disorder (traits) 48 (12.6) 13 (5.4) 10 (17.9) 25 (29.8) 2 354 <0.001
F60.3 Borderline 27 (7.1) 3(1.2) 7 (12.5) 17 (20.2) 2 37.2  <0.001
F60.4 Histrionic 5 (1.3) 3(1.2) 0 (0.0) 2 (2.4) 2 15 0.473
F60.5 Anankastic 4 (1.0 4(1.7) 0 (0.0) 0 (0.0) 2 23 0.311
F60.6 Anxious 3(0.8) 1(0.4) 1(1.8) 1(1.2) 2 13 0.515
F61 Mixed and other 2 (0.5) 0 (0.0) 1(1.8) 1(1.2) 2 37 0.157
F61.0 Combined 7(1.8) 2(0.8) 1(1.8) 4 (4.8) 2 53 0.068
F90-98 Disorders with onset in 7(1.8) 4(1.7) 1(1.8) 2(2.4) 2 02 0.912
childhood/adolescence
Psychiatric medications, number, 0.0 (0.0,1.0) 0.0(0.0,0.0) 0.0(0.0,1.0) 0(0.0,08) 2 736 0.001
Mdn (Q1, Q3)
Psychiatric medications, 101 (26.4) 56 (23.1) 24 (42.9) 21 (25.0) 2 92 0.010
at least one n (%)
Antidepressants 76 (19.9) 36 (14.9) 21 (37.5) 19(226) 2 151 0.001
Antipsychotics 51 (13.4) 32 (13.2) 12 (21.4) 7 (8.3) 2 50 0.082
Anxiolytics 2 (0.5) 2(0.8) 0 (0.0) 0 (0.0) 2 12 0.559

Note. F-diagnoses according to the International Statistical Classification of Diseases and Related Health Problems
(ICD-10) (37); personality disorder traits were diagnosed if personality disorder criteria except age were met; AN-R:
anorexia nervosa, restrictive type, AN-BP: anorexia nervosa, binge-purge type, BN: bulimia nervosa; Mdn: median, n:
number, Qu: first quartile, Qs: third quartile, significant p-values are bold; Table created by Sabine Arnold; Table 3
contains data also presented in Table 1 of the journal article (116) of this publication-based doctoral thesis
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3.3 Methods used for nonsuicidal self-injury in patients with eating disorders

Across ED subgroups, 18.6% of all patients used cutting for NSSI, 5.8% in AN-R, 37.5%
in AN-BP, and 42.9% in BN. In particular, the AN-BP and BN patient groups engaged in
cutting more often than the AN-R group [x?(2,382) = 72.1, p < 0.001, ® = 0.44]. Moreover,
2.6% of patients reported scratching [x3(2,382) = 4.7, p = 0.095], 1.8% hitting [x%(2,382)
= 1.9, p = 0.390], and 1.0% burning [x?(2,382) = 4.4, p = 0.111], with no significant
difference in these NSSI methods between ED subgroups (see Figure 6 below and Table
1 of the journal publication (116)).

NSSI methods used per eating disorder subgroup
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Cutting Scratching Hitting Burning

NSSI methods

Figure 6: Methods used for nonsuicidal self-injury per eating disorder subgroup. AN-R:
anorexia nervosa, restrictive type, AN-BP: anorexia nervosa, binge-purge type, BN:
bulimia nervosa, NSSI: nonsuicidal self-injury ***p<0.001; Figure created by Sabine
Arnold

3.4 Clinical correlates of nonsuicidal self-injury in patients with eating disorders

The following chapters outline clinical correlates of NSSI separately for the ED subgroups
of AN-R, AN-BP, and BN.

3.4.1 Clinical correlates of nonsuicidal self-injury in anorexia nervosa, restrictive
type

Compared to patients without NSSI, in the AN-R patient group, a history of NSSI was

associated with more psychiatric comorbidities at hospital admission, shown by a higher
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median of psychiatric comorbidities [U(-4.8) = 980.0, p < 0.001, d = 0.55] and a higher
prevalence of at least one psychiatric comorbidity [x2(1,242) = 16.7, p < 0.001, ® = 0.28].
In particular, NSSI in AN-R patients was associated with a higher prevalence of affective
disorders [x3(1,242) = 16.1, p < 0.001, ® = 0.28], namely depressive episodes [x2(1,242)
=5.0, p=0.026, ® =0.16], and persistent affective disorders [x?(1,242) = 16.3, p < 0.001,
® = 0.28], anxiety disorders [x?(1,242) = 5.8, p = 0.021, ® = 0.20], and personality
disorder traits [x%(1,242) = 6.3, p = 0.015, ® = 0.20], specifically histrionic personality
disorder traits [x2(1,242) = 7.0, p = 0.019, ® = 0.23].

In addition, NSSI was associated with less weekly weight gain during treatment [NSSI+:
0.4 kgs/week (Q1= 0.3, Q3= 0.4) vs. NSSI-: 0.6 kgs/week (Q1=0.4, Q3= 0.7)] [U(-3.4) =
1184.5, p =0.001, d = 0.45], and longer duration of treatment (NSSI+: 119.3 £ 35.7 days
vs. NSSI-: 94.5 £ 42.5) [t(239) = -2.5, p = 0.012, d = 0.59]. Further, NSSI in the AN-R
patient group was associated with more psychiatric medication prescriptions during
inpatient care, depicted by a higher median of psychiatric medication prescriptions [U(-
2.5) = 1670.5, p = 0.013, d = 0.23] and a higher prevalence of at least one psychiatric
medication prescription [x?(1,242) = 4.6, p =0.032, ® = 0.16], particularly antidepressants
[¥?(1,242) =5.3, p = 0.021, ® = 0.17] (see Figure 7).

Additionally, the binary logistic regression model revealed more psychiatric comorbidities
at admission [OR = 2.93, 95%CI = 1.42-6.04, p = 0.004] and a lower weekly weight gain
during hospitalization [OR = 0.03, 95%CI = 0.02-0.43, p = 0.001] as independent
correlates of NSSI in the AN-R patient group (Nagelkerkes r2= 0.39). For more details on
clinical correlates of NSSI in AN-R patients and for correlates that did not reach statistical

significance, see Tables 2—4 of the journal publication (116).
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Clinical characteristics of NSSI in patients with AN-R
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Figure 7: Clinical correlates of nonsuicidal self-injury for anorexia nervosa, restrictive
type. AN-R: anorexia nervosa, restrictive type, NSSI+: lifetime history of nonsuicidal self-
injury, NSSI-: no history of nonsuicidal self-injury, ***p < 0.001, *p < 0.05; Figure created
by Sabine Arnold

3.4.2 Clinical correlates of nonsuicidal self-injury in anorexia nervosa, binge-purge
type

Compared to patients without NSSI, in the AN-BP patient group, lifetime NSSI was
associated with a history of childhood sexual abuse [x%(1,56) = 4.2, p < 0.020, ® = 0.35].
Further, NSSI was associated with more psychiatric comorbidities at hospital admission,
depicted in a higher median of psychiatric comorbidities [U(-2.6) = 228.0, p = 0.009, d =
0.69] and a higher prevalence of at least one psychiatric comorbidity [x?(1,56) =5.4, p =
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0.012, ® = 0.35], particularly personality disorder traits [x?(1,56) = 3.4, p = 0.038, ® =
0.29]. In addition, in patients with AN-BP, NSSI was related to more psychiatric
medication prescriptions during inpatient care, as shown by a higher median of psychiatric
medication prescriptions [U(-2.5) = 239.0, p = 0.011, d = 0.64] and a higher prevalence
of at least one medication prescription [x?(1,56) = 5.1, p = 0.024, ® = 0.34], specifically
antipsychotics [x?(1,56) = 3.5, p = 0.045, ® = 0.29].

The logistic regression model for the AN-BP group revealed more psychiatric
comorbidities at hospital admission as the independent correlate of NSSI [OR = 2.67,
95%CIl = 1.13-6.31, p = 0.025] (Nagelkerkes r? = 0.45). For more details on clinical
correlates of NSSI in patients with AN-BP, see Tables 2-4 of the journal publication (116)

and Figure 8 below.

Clinical correlates of NSSI in patients with AN-BP
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Figure 8: Clinical correlates of nonsuicidal self-injury for anorexia nervosa, binge-purge
type. AN-BP: anorexia nervosa, binge-purge type, NSSI+: lifetime history of nonsuicidal
self-injury, NSSI-: no history of nonsuicidal self-injury, **p < 0.01, *p < 0.05; Figure created
by Sabine Arnold
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3.4.3 Clinical correlates of nonsuicidal self-injury in bulimia nervosa

Compared to patients without NSSI, in the BN patient group, NSSI was associated with
more psychiatric comorbidities at hospital admission, shown by a higher median of
psychiatric comorbidities [U(-3.6) = 507.0, p < 0.001, d = 0.78] and a higher prevalence
of at least one psychiatric comorbidity [x?(1, 84) = 9.8, p = 0.002, ® = 0.34], in particular,
affective disorders [x2(1,84) = 4.6, p = 0.032, ® = 0.23] and personality disorder traits
[X3(1,84) =9.9, p = 0.002, ® = 0.37], namely combined personality disorder traits [x3(1,84)
=2.7,p=0.047, ® = 0.24]. In addition, NSSI was associated with a longer inpatient care
duration (NSSI+: 93.6 £ 86.1 vs. NSSI-: 52.9 + 32.6 days) [t(49.5) =-2.8, p =0.007,d =
0.63].

Moreover, NSSI in the BN group was associated with more psychiatric medication
prescriptions during inpatient care, represented by a higher median of psychiatric
medication prescriptions [U(-3.5) = 586.0, p = 0.001, d = 0.60], and a higher prevalence
of at least one medication prescription [x2(1,84) = 10.8, p = 0.001, ® = 0.39], in particular,
antidepressants [x2(1,84) = 8.1, p = 0.003, ® = 0.34], and antipsychotics [x2(1,84) = 2.9,
p = 0.050, ® =0.23]

The logistic regression analysis revealed more psychiatric comorbidity [OR = 3.75, 95%CI
=1.71-8.23, p = 0.001] and longer treatment duration [OR = 1.01, 95%CI = 1.00-1.02, p
= 0.033] as independent correlates of NSSI in the BN patient group (Nagelkerkes r2 =
0.33). For more details on clinical correlates of NSSI in BN, including non-significant

findings, see Tables 2—-4 of the journal publication (116) and Figure 9 below.
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Clinical correlates of NSSI in patients with BN
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Figure 9: Clinical correlates of nonsuicidal self-injury for bulimia nervosa. BN: bulimia
nervosa, NSSI+: lifetime history of nonsuicidal self-injury, NSSI-: no history of nonsuicidal
self-injury, **p < 0.01, *p < 0.05; Figure created by Sabine Arnold

3.5 Suicidality in patients with eating disorders and nonsuicidal self-injury

Among all patients, 30.6% reported a history of suicidal ideation, specifically 19.8% of
AN-R, 44.6% of AN-BP, and 52.4% of BN. Compared to the AN-R patient group, lifetime
suicidal ideation was significantly more prevalent in the BN and AN-BP patient groups
[x%(2,382) = 37.2, p < 0.001, ® = 0.31] (see Table 1 of the journal publication (116)).



3. Results 36

Across ED subgroups, the prevalence of suicidal ideation was significantly higher among
patients with vs. without NSSI [AN-R: x?(1,242) = 19.5, p < 0.001, ® = 0.30; AN-BP:
Xx%(1,56) = 6.6, p = 0.010, ® = 0.38; BN: x%(1,84) = 7.0, p = 0.008, ® = 0.29] (see Figure
10). In addition, the binary logistic regression analysis revealed suicidal ideation as an
independent correlate of NSSI in the AN-R patient group (OR = 0.21, 95%CI = 0.07-0.64,
p = 0.006) (116).

Suicidal ideation in patients with EDs and NSSI
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Figure 10: Suicidal ideation in patients with eating disorders and nonsuicidal self-injury.
AN-R: anorexia nervosa, restrictive type, AN-BP: anorexia nervosa, binge-purge type,
BN: bulimia nervosa; NSSI+: lifetime history of nonsuicidal self-injury, NSSI-: no history
of nonsuicidal self-injury; suicidal ideation: lifetime history of suicidal ideation; ***p <
0.001, **p < 0.01; Figure created by Sabine Arnold

Concerning suicide attempts, 3.4% of all patients reported having attempted suicide,
specifically 1.7% of AN-R, 8.9% of AN-BP, and 4.8% of BN. A history of suicide attempts
was significantly higher in the AN-BP patient group compared to AN-R, with no significant
differences between the AN-BP and BN or the AN-R and BN groups [x%(2,382)=7.9,p =
0.019, ® = 0.14] (see Table 1 of the journal publication (116)).

In the AN-R and BN patient groups, no significant difference was found in the reported
prevalence of suicide attempts between patients with vs. without NSSI [AN-R: x?(1,242)
=1.5, p=0.239; BN: x?(1,84) = 0.4, p = 0.343]. However, in the AN-BP patient group, the
prevalence of suicide attempts was significantly higher among patients with vs. without
NSSI [x2(1,56) = 5.9, p = 0.007, ® = 0.39] (see Figure 11).
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Suicide attempts in patients with EDs and NSSI
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Figure 11: Suicide attempts in patients with eating disorders and nonsuicidal self-injury.
AN-R: anorexia nervosa, restrictive type, AN-BP: anorexia nervosa, binge-purge type,
BN: bulimia nervosa; NSSI+: lifetime history of nonsuicidal self-injury, NSSI-: no history
of nonsuicidal self-injury; suicide attempts: lifetime history of suicide attempts; **p < 0.01;
Figure created by Sabine Arnold
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4. Discussion

Youth seeking psychiatric inpatient care for an ED who are also engaging in NSSI
represent a particularly vulnerable patient group. However, key epidemiological data on
NSSI were lacking, which is helpful information to identify individuals at risk. To address
this gap, this study of almost 400 youth inpatients assessed the lifetime prevalence of
NSSI, methods used, clinical correlates, and suicidality associated with NSSI, providing
data separately for AN-R, AN-BP, and BN subgroups.

In this chapter, the study results are summarized and discussed in the context of the
current state of research. Further, the strengths and limitations of this study are reviewed,

and implications for clinical practice and ideas for future research are outlined.

4.1 Summary of results

Almost one in two individuals in the AN-BP and BN patient groups engaged in NSSI, and
about one in ten in the AN-R patient group, with cutting being most commonly used,
followed by scratching, hitting, and burning. Compared to AN-R, the lifetime prevalence
of NSSI was significantly higher in patients with binge-purging EDs, specifically cutting.
Across ED subgroups, patients with vs. without NSSI had significantly more psychiatric
comorbidities at hospital admission, especially personality disorder traits, more suicidal
ideation, and more psychiatric medication prescriptions during inpatient care. Particularly,
in inpatients with AN-R and BN, NSSI was associated with significantly more comorbid
affective disorders and longer treatment duration. In addition, in the AN-R patient group,
NSSI was related to comorbid depressive episodes, persistent affective disorders, anxiety
disorders, histrionic personality disorder traits, lower weight gain during treatment, and
more antidepressant medication prescriptions. In the AN-BP patient group, NSSI was
associated with a history of childhood sexual abuse, more suicide attempts, and more
antipsychotic medication prescriptions. In the BN patient group, NSSI was associated
with combined personality disorder traits and more antidepressant and antipsychotic
medication prescriptions.

Multivariable logistic regression analyses revealed more psychiatry comorbidities at
hospital admission as an independent correlate of NSSI among all three examined ED
subgroups. In addition, lower weight gain and suicidal ideation were independently
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correlated with NSSI in patients with AN-R and longer duration of treatment in patients
with BN.

4.2 Interpretation of the study findings

In the following chapters, the study results on NSSI lifetime prevalence, methods, clinical
correlates, and suicidality in youth inpatients with EDs are interpreted in the context of

previous research.

4.2.1 Lifetime prevalence of nonsuicidal self-injury in patients with eating disorders

Although previous research has shown that individuals make great efforts to resist the
urge to engage in NSSI (117), in the youth inpatient sample of this study, a high NSSI
prevalence was found, with one in five individuals engaging in NSSI across ED
subgroups. As hypothesized, BN and AN-BP patient groups showed a higher NSSI
prevalence than the AN-R subgroup, possibly related to higher impulsivity in binge-
purging EDs (6,46,118).

In particular, the 48% NSSI prevalence in the BN patient group of the current study
corresponds well with the weighted mean NSSI prevalence of 47% across previous
studies (range across studies: 21-88%; see Figure 1) (30,34,82-86). However,
comparing the observed 48%-prevalence of the current study to specific previous studies,
a considerably lower NSSI prevalence estimate of 21% can be noted in an RCR of a
youth BN population treated at an academic center (85), possibly reflecting higher general
and ED-specific psychopathology of the inpatient sample. By contrast, the 48% NSSI
prevalence finding of the current study is below the 88% prevalence estimate from an
RCR of a youth day clinic sample with BN (86). Because different degrees of
psychopathology are associated with different treatment settings (48), a higher NSSI
prevalence in an inpatient vs. day hospital sample can be assumed. However, the BN
sample of Dzombak and colleagues (86) included only eight patients, which limits the
representativeness of these study results.

Regarding the AN-BP and AN-R patient groups, the prevalence findings of the current
study, overall, were lower than the NSSI prevalence estimates from previous studies:
While the 39% NSSI prevalence in the AN-BP patient group of the present study falls
within the 13-67% range of NSSI estimates from previous studies (30,34,82-85) and

specifically corresponds to the 42% prevalence of a mixed youth and adult inpatient
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sample (34), it was lower than the weighted mean NSSI prevalence of 56% across
previous studies (30,34,82—-85). Furthermore, the 8% NSSI prevalence detected in the
AN-R patient group of the current study did not fall within the 25%—-60% prevalence range
of previous studies (30,82-85).

Assuming that patients with AN and NSSI use their body for emotion regulation and self-
punishment (6,30,34,35,46), the high symptom severity of the AN-BP and AN-R samples,
which is reflected in very low body weight, might indicate that individuals engaged in self-
punishment through starvation, thereby decreasing the urge to engage in self-punishment
through NSSI. Another explanation for the relatively low lifetime prevalence of NSSI in
the AN-BP and AN-R samples of the current study could be the lower age compared to
previous studies (30,34,82—-84) since lifetime prevalence is a cumulative estimate that
increases with age.

Finally, a more conclusive comparison of prevalence data of the current study and
previous research is complicated by differences in sample characteristics and research
methods. Overall, the high prevalence results are concerning, as exposure to NSSI and
ED is associated with poor health outcomes, more years of life lost, and increased
mortality risk (3). Further epidemiological studies are needed to better understand lifetime

NSSI in youth patients seeking inpatient care for EDs.

4.2.2 Methods used for nonsuicidal self-injury in patients with eating disorders

Consistent with the study hypothesis, cutting was the most common method for NSSI,
extending research to the specific population of youth inpatients with AN-R, AN-BP, and
BN. In the current study, scratching, hitting, and burning were also engaged in, however,
less frequently, corresponding to previous studies of mixed samples of youth and adult
inpatients with EDs (31,33-35,76,88,89).

The result of the current study that patients with AN-BP and BN engaged in cutting
significantly more often compared to patients with AN-R replicates a previous finding of a
mixed sample of youth and adult inpatients with AN-R, AN-BP, and BN (88). The
association between cutting and binge-purging EDs could reflect higher impulsivity in
patients with AN-BP and BN compared to AN-R (6,46,118). Yet, AN is related to high
levels of perfectionism and cognitive rigidity (65,119), which, according to clinical

experience, could specifically make patients with AN-R more consciously evaluate rather



4. Discussion 41

than impulsively engage in a particular NSSI method. Perhaps patients with AN-R decide
against cutting because the scars cutting leaves behind contradict their body ideal.
Overall, the NSSI methods identified in the current sample align with previous findings
that patients with EDs inflict primarily mild to moderate-severe injuries by NSSI. In
addition, NSSI methods appear to be similar across ED subtypes, age groups, and
treatment settings. From a clinical view, it is crucial to be aware that the absence of cutting
cannot be equated with the absence of NSSI since scratching, hitting, and burning can
also be used.

4.2.3 Clinical correlates of nonsuicidal self-injury in patients with eating disorders

In the current study of youth inpatients, in all ED subgroups, NSSI was associated with
more psychiatric comorbidities at hospital admission, specifically personality disorder
traits, and more psychiatric medication prescriptions during treatment. These results align
with previous findings in mixed samples of youth and adult in- and outpatients with EDs
(33-35,46,85) and may reflect an association between disease severity and complexity
with NSSI.

In particular, in the AN-R patient group, NSSI was associated with comorbid depressive
episodes, persistent affective disorders, and anxiety disorders, which is in line with
previous findings in mixed samples of youth and adult in- and outpatients with AN-R, AN-
BP, BN, EDNOS and binge-eating disorder (33,46,85), with the current study specifying
the comorbidity for youth age group, inpatient status, and ED subtype. The association
between NSSI and affective and anxiety disorders may reflect NSSI being performed to
reduce aversive emotions and inner tension associated with these disorders (20,37,120).
Increased antidepressant medication prescriptions in AN-R patients with vs. without NSSI
are likely mediated by the increased depressive and anxiety comorbidity for which
treatment antidepressants might be used.

While a previous study showed an association between NSSI and borderline and
antisocial personality traits in a mixed sample of youth and adult inpatients with pooled
AN-R, AN-BP, and BN subgroups (33), the current study identified NSSI as being related
to histrionic personality disorder traits specifically in the AN-R patient group. This finding
raises the question of whether NSSI has been interpreted as a histrionic behavior, and
further research is needed. In addition, NSSI in the AN-R patient group was associated

with less weight gain during hospitalization and longer treatment duration, corresponding
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with previous findings of the association between NSSI and more severe ED pathology
in a mixed sample of youth and adult inpatients with AN-R, AN-BP, BN, and EDNOS (34)
and a longer duration of illness in a sample of youth outpatients with AN-R, AN-BP, BN
and EDNOS (85), while the current study specified the clinical correlates for inpatients
status, youth age, and the AN-R subtype. Further, this finding links NSSI to greater
symptom severity and poorer outcome in the AN-R patient group.

In the patient group with AN-BP, about one in five patients with NSSI had experienced
childhood sexual abuse, while none without NSSI reported childhood sexual abuse. This
finding aligns with the results of mixed samples of youth and adult in- and outpatients with
EDs (33,85), while the current study specified the abuse subtype and the ED subgroup
of youth inpatients. In particular, the relationship between NSSI and childhood abuse
could be explained by assuming that a history of abuse creates a vulnerability to
emotional dysregulation when confronted with stressful events, which individuals might
attempt to cope with via NSSI (2,20-22). A further explanation could be that individuals
self-direct and repeat the abuse they experienced as victims through actively engaging
in NSSI (20). The higher antipsychotic medication prescription in AN-BP patients with vs.
without NSSI might suggest narrow preoccupations with the ED-related contents or even
psychotic symptoms associated with co-occurring childhood sexual abuse, personality
disorder traits, AN-BP, and NSSI.

In the inpatient group with BN of the current study, combined personality disorder traits
were 10-fold higher in individuals with vs. without NSSI, linking the development of
multiple personality disorder traits to NSSI. Longer treatment duration was also
associated with NSSI in the BN patient group, corroborating earlier findings from a mixed
sample of youth and adult in- and outpatients with AN and EDNOS (35). The current study
demonstrated this correlation for youth inpatients with BN. Moreover, in the current study,
antidepressants were prescribed four times more frequently and antipsychotics six times
more often in the BN patient population with vs. without NSSI, again suggesting an
association between NSSI and more severe psychopathology.

Taken together, the current study identified clinical correlates of NSSI separately for youth
inpatients with  AN-R, AN-BP, and BN, adding specificity to their co-occurring
psychopathology. These findings can be well applied to tailor prevention and treatment
approaches. Yet, further research is needed to gain more insights into the etiology
underlying the co-occurrence of specific ED subtypes, certain psychiatric comorbidities,
and NSSI.
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4.2.4 Suicidality in patients with eating disorders and nonsuicidal self-injury

In accordance with the study hypothesis, suicidality was significantly increased in youth
ED inpatients with vs. without NSSI. Specifically, in the AN-R patient group of the current
study, NSSI was independently associated with suicidal ideation and was reported by
60% of patients with NSSI, which was about four times more likely than in AN-R inpatients
without NSSI. Similarly, a history of suicidal ideation in the AN-BP and BN patient groups
with NSSI of around 70% was approximately twice as likely as in patients without NSSI.
Due to a lack of previous research results, this concerningly high suicidal ideation in AN-
R, AN-BP, and BN youth inpatients with NSSI cannot be compared to prior findings.
However, the association between NSSI and suicidal ideation is consistent with previous
research showing NSSI as a risk factor or gateway to suicidality in a self-harm continuum
(7,44,96).

In addition, in the current study, NSSI was significantly associated with suicide attempts
in patients with AN-BP: About one in five minors with AN-BP and NSSI had attempted
suicide, whereas none without NSSI had. Binge-purging behavior is associated with
impulsivity and may explain the increased likelihood of acting on suicidal ideation leading
to suicide attempts (6,46,93,97,118). NSSI was also associated with suicide attempts in
the BN patient group, while results did not reach statistical significance, even if the sample
size and, thereby, the statistical power for BN was larger than for AN-BP. More research
is needed in this field. Overall, the association between NSSI and suicide attempts is
alarming and calls for targeted suicide prevention efforts, especially in youth inpatients
with AN-BP.

4.3 Limitations and strengths of the study

This study is subject to several limitations. First, the RCR relies on a cross-sectional
design, allowing for associative but not causal inferences. For example, the clinical
correlates of NSSI cannot be interpreted as predictive factors in this cross-sectional study
since their temporal antecedence remains unclear. In addition, this RCR depends on the
accuracy of patient records, which cannot be verified retrospectively.

Second, this study included a specific sample of primarily female youth seeking inpatient
care for AN-R, AN-BP, and BN diagnosed according to ICD-10 (37) at a psychiatric

department of a university hospital in a major city in Germany between 1990-2015.
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Hence, the representativeness of the sample is limited, and it remains unclear to what
extent the study results can be generalized to patient populations with the following
characteristics: (a) ED diagnosis according to ICD-11 or DSM-5 criteria (38,39), (b) non-
typical ED diagnoses, (c) outpatient or day hospital treatment, (d) individuals <9 years or
>18 years, (e) males, (f) rural areas, (g) non-university hospital settings, or (h) other
countries than Germany.

Third, this RCR relied on a single coding of each patient record. Therefore, the interrater
reliability of the data coding could not statistically be determined, representing a
methodological gap in this study. Fourth, it cannot be ruled out that this study might have
been subject to systematic biases (121-124). For example, a recall bias, defined as
memory distortion of past events (123), could have manifested when patients who
engaged in NSSI several years ago could not recall that point, possibly leading to an
underestimation of NSSI lifetime prevalences. Another bias that could have emerged is
interviewer bias, defined as systematic differences in how an interviewer obtains, records,
or interprets information, for example, based on a patient's disease status (122). For
example, suppose clinicians had systematically interviewed patients with BN and
borderline comorbidity about NSSI history more in-depth than patients with AN-R. This
could have distorted patient disclosure and, thereby, affected prevalence estimates. Also,
observer bias, such as focusing on the initial and neglecting later, conflicting information,
cannot be excluded either (121,124). This error could have occurred, for example, if a
rater had neglected a patient's history of NSSI when the admission report denied NSSI,
but the intra-treatment documentation affirmed NSSI.

Nevertheless, despite these limitations, to the best of my knowledge, this is the first study
assessing NSSI lifetime prevalence, methods, clinical correlates, and suicidality in youth
seeking inpatient care for EDs, providing data separately for AN-R, AN-BP, and BN
subgroups, and thereby providing previously unavailable information. An advantage of
this RCR is that it relies on real-life clinical data acquired by licensed psychotherapists
and psychiatrists, who legally follow mandated documentation and due diligence
responsibilities, with ED diagnosis and NSSI assessments being genuinely made for
clinical purposes, ensuring highly valid documentation.

A further advantage of this RCR is that multiple informants evaluated NSSI at hospital
admission, discharge, and during treatment, assuring a comprehensive NSSI
assessment, making errors of omission less likely. In particular, NSSI was systematically

assessed by a semi-structured hospital interview guide upon admission by
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psychotherapists and psychiatrists based on the patient self-report and report of the
caregivers, supplemented by intra-treatment information of all treatment team members.
Moreover, this study was designed and conducted adhering to established guidelines for
RCRs (99-101,125). Clinical professionals experienced in research and practice in child
and adolescent psychiatry were chosen as study raters. Further, raters received expert
training in data coding and were provided with a coding manual, including explicit variable
definitions and coding rules to deal with missing data or ambiguous coding situations (see
Table 1 and Appendix 3). In addition, raters received supervision and weekly meetings to
clarify emerging questions. The entire data coding procedure was highly standardized,
with digital coding templates, which specified input parameters and only allowed matching
input, making transcription errors unlikely. Also, the data coding procedure was piloted,
allowing for refinement prior to study implementation. Based on all of these factors, this

RCR is thought to provide reliable and valid clinical data.

4.4 Clinical implications and future research

The results of the current study have various implications for clinical practice. First, it is
crucial to educate clinicians about the relatively high lifetime prevalence of NSSI in youth
seeking inpatient care for EDs, especially those with BN and AN-BP, to identify at-risk
individuals and provide timely assessment and care. In particular, an interprofessional
and systematic evaluation of NSSI is crucial for early detection. Awareness of NSSI
among youth ED inpatients could be raised by scientific and clinical literature, treatment
manuals, and clinical education.

In addition, clinicians should be regularly trained managing NSSI, with particular
emphasis on psychiatric comorbidities associated with NSSI in different ED subgroups,
since appropriate treatment and monitoring are required to prevent symptom shifting
between NSSI, ED psychopathology, and further psychiatric comorbidities or even
suicide attempts, aiming for full and long-term recovery. Moreover, clinicians need to be
aware that youth seeking inpatient care for EDs, especially those with BN, who also
engage in NSSI, are likely to be suicidal and, therefore, in need of suicide prevention
efforts. Further, clinicians should provide the patient and caregivers with appropriate
psychoeducation about NSSI in EDs, taking into account ED-specific NSSI prevalences,

methods, clinical correlates, and suicide risk data.
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In addition to the implications for clinical practice, the current study encourages future
research in several ways. First, an ideal study design would be longitudinal, following one
or more birth cohorts throughout the lifespan, allowing the study of interactions between
onset, course, chronification, and recovery of EDs and NSSI. Potential predisposing and
maintaining factors, such as social media use of pro-ED and NSSI content (126,127),
could be explored. Also, the pathway from NSSI-related thoughts to actual NSSI behavior
could be the subject of future research, as well as the examination of factors increasing
or mitigating the risk of suicidal ideation, suicide attempts, and suicide in individuals with
EDs and NSSI. For evaluation, structured clinical interviews, standardized
guestionnaires, and ecological momentary assessment for real-time assessment could
be applied (128,129).

In pursuit of high sample representativeness and broad generalizability of study results,
a large international, multicenter study would be desirable, including (a) specialized vs.
non-specialized ED treatment in inpatient vs. outpatient vs. day-hospital settings in urban
vs. rural areas, (b) typical vs. non-typical ED diagnosis according to DSM-5 and ICD-11
(38,39), (c) patients with EDs vs. patients with other psychiatric disorders than EDs vs.
healthy controls, and (d) diverse ethnic, sex, and age groups.

In addition, future research might seek to replicate this study to obtain up-to-date results,
with more than one rater coding a patient record, to calculate interrater reliability, such as
Cohen's Kappa (130). Current research on NSSI in youth with EDs is of particular
relevance due to two major world events: (a) the outbreak of the COVID-19 pandemic,
associated with increased ED diagnoses and hospitalizations for severe EDs among
youth (15-17), and (b) the outbreak of war in Ukraine, with many youth refugees arriving
in Germany (131), without the health system having any information on NSSI and ED
health status in that specific population to offer targeted care.
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5. Conclusion

This study identified a high lifetime prevalence of NSSI in youth patients seeking inpatient
care for an ED, patrticularly in the BN and AN-BP subgroups, with about one in two
patients reporting NSSI. Further, in all ED subgroups, NSSI was associated with more
psychiatric comorbidities and psychiatric medication prescriptions, suggesting an
association between NSSI and higher symptom severity and illness complexity. In
addition, NSSI was associated with specific psychiatric comorbidities per individual ED
subgroup. These findings can be applied to tailor assessment and treatment strategies in
order to prevent symptom shifting between NSSI, EDs, psychiatric comorbidities, and
suicidality in pursuit of facilitating full recovery. Alarmingly, NSSI was associated with
significantly more suicidal ideation in all ED subgroups and suicide attempts in patients
with AN-BP. Hence, it is time to move forward with the development of targeted, group-
specific suicide prevention programs to provide help to minors in need who have EDs

plus NSSI, with or without relevant psychiatric comorbidities and suicidality.



References 48

References

10.

11.

12.

13.

Ging D, Garvey S. ‘Written in these scars are the stories | can’t explain’: A content
analysis of pro-ana and thinspiration image sharing on Instagram. New Media Soc.
2018;20(3):1181-200.

Cipriano A, Cella S, Cotrufo P. Nonsuicidal self-injury: A systematic review. Front
Psychol. 2017;8:1946.

John A, Marchant A, Demmler J, Tan J, DelPozo-Banos M. Clinical management
and mortality risk in those with eating disorders and self-harm: E-cohort study using
the SAIL databank. BJPsych Open. 2021;7(2):e67.

Kiekens G, Hasking P, Claes L, Boyes M, Mortier P, Auerbach RP, Cuijpers P,
Demyttenaere K, Green JG, Kessler RC, Myin-Germeys I, Nock MK, & Bruffaerts R.
Predicting the incidence of non-suicidal self-injury in college students. Eur
Psychiatry. 2019;59:44-51.

Arcelus J, Mitchell AJ, Wales J, Nielsen S. Mortality rates in patients with anorexia
nervosa and other eating disorders. A meta-analysis of 36 studies. Arch Gen
Psychiatry. 2011;68(7):724-31.

Svirko E, Hawton K. Self-injurious behavior and eating disorders: The extent and
nature of the association. Suicide Life Threat Behav. 2007;37(4):409-21.

Whitlock J, Muehlenkamp J, Eckenrode J, Purington A, Baral Abrams G, Barreira P,
& Kress V. Nonsuicidal self-injury as a gateway to suicide in young adults. J Adolesc
Health. 2013;52(4):486-92.

Franko DL, Keel PK. Suicidality in eating disorders: Occurrence, correlates, and
clinical implications. Clin Psychol Rev. 2006;26(6):769-82.

Ribeiro JD, Franklin JC, Fox KR, Bentley KH, Kleiman EM, Chang BP, & Nock MK.
Self-injurious thoughts and behaviors as risk factors for future suicide ideation,
attempts, and death: A meta-analysis of longitudinal studies. Psychol Med.
2016;46(2):225-36.

St. Germain SA, Hooley JM. Direct and indirect forms of non-suicidal self-injury:
Evidence for a distinction. Psychiatry Res. 2012;197(1):78-84.

Burke TA, Piccirillo ML, Moore-Berg SL, Alloy LB, Heimberg RG. The stigmatization
of nonsuicidal self-injury. J Clin Psychol. 2019;75(3):481-98.

Foran A, O’'Donnell AT, Muldoon OT. Stigma of eating disorders and recovery-
related outcomes: A systematic review. Eur Eat Disord Rev. 2020;28(4):385-97.

Goel NJ, Thomas B, Boutté RL, Kaur B, Mazzeo SE. “What will people say?”: Mental
health stigmatization as a barrier to eating disorder treatment-seeking for South
Asian American women. Asian Am J Psychol. 2022.



References 49

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Du N, Ouyang Y, Xiao Y, Li Y. Psychosocial factors associated with increased
adolescent non-suicidal self-injury during the COVID-19 pandemic. Front Psychiatry.
2021;12:743526.

Otto AK, Jary JM, Sturza J, Miller CA, Prohaska N, Bravender T, & Van Huysse J.
Medical admissions among adolescents with eating disorders during the COVID-19
pandemic. Pediatr Evanst. 2021;148(4):e2021052201.

Surén P, Skirbekk AB, Torgersen L, Bang L, Godgy A, Hart RK. Eating disorder
diagnoses in children and adolescents in Norway before vs during the COVID-19
Pandemic. JAMA Netw Open. 2022;5(7):e2222079.

Toulany A, Kurdyak P, Guttmann A, Stukel TA, Fu L, Strauss R, Fiksenbaum L, &
Saunders NR. Acute care visits for eating disorders among children and adolescents
after the onset of the COVID-19 pandemic. J Adolesc Health. 2022;70(1):42-7.

Zettergvist M, Jonsson L, Landberg A, Svedin CG. A potential increase in adolescent
nonsuicidal self-injury during COVID-19: A comparison of data from three different
time points during 2011 - 2021. Psychiatry Res. 2021;305:114208.

Klonsky ED, Muehlenkamp JJ. Self-injury: A research review for the practitioner. J
Clin Psychol. 2007;63(11):1045-56.

Nock MK. Why do people hurt themselves? New insights into the nature and
functions of self-injury. Curr Dir Psychol Sci J Am Psychol Soc. 2009;18(2):78-83.

Nock MK. Understanding nonsuicidal self-injury: Origins, assessment, and
treatment. 15t ed. Washington DC, American Psychological Association; 2009.

Nock MK. Self-injury. Annu Rev Clin Psychol. 2010;6(1):339-63.

Klonsky ED. Non-suicidal self-injury: An introduction. J Clin Psychol.
2007;63(11):1039-43.

Plener PL, Fegert JM, Kaess M, Kapusta ND, Brunner R, Groschwitz RC, In-Albon
T, Resch F, & Becker K. Nicht-suizidales selbstverletzendes Verhalten (NSSV) im
Jugendalter: Klinische Leitlinie zur Diagnostik und Therapie. Z Fur Kinder-
Jugendpsychiatrie Psychother. 2017;45(6):463—74.

Brown RC, Plener PL. Non-suicidal self-injury in adolescence. Curr Psychiatry Rep.
2017;19(3):20.

Cassels M, Wilkinson P. Non-suicidal self-injury in adolescence. Paediatr Child
Health. 2016;26(12):554-8.

Plener PL, Schumacher TS, Munz LM, Groschwitz RC. The longitudinal course of
non-suicidal self-injury and deliberate self-harm: A systematic review of the
literature. Borderline Personal Disord Emot Dysregulation. 2015;2(1):2.



References 50

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Kiekens G, Hasking P, Claes L, Mortier P, Auerbach RP, Boyes M, Cuijpers P,
Demyttenaere K, Green JG, Kessler RC, Nock MK, & Bruffaerts R. The DSM-5
nonsuicidal self-injury disorder among incoming college students: Prevalence and
associations with 12-month mental disorders and suicidal thoughts and behaviors.
Depress Anxiety. 2018;35(7):629-37.

Nock MK, Prinstein MJ. A functional approach to the assessment of self-mutilative
behavior. J Consult Clin Psychol. 2004;72(5):885-90.

Claes L, Luyckx K, Bijttebier P, Turner B, Ghandi A, Smets J, Norre J, Van Assche
L, Verheyen E, Goris Y, Hoksbergen I, & Schoevaerts, K. Non-suicidal self-injury in
patients with eating disorder: Associations with identity formation above and beyond
anxiety and depression. Eur Eat Disord Rev. 2015;23(2):119-25.

Muehlenkamp JJ, Claes L, Smits D, Peat CM, Vandereycken W. Non-suicidal self-
injury in eating disordered patients: A test of a conceptual model. Psychiatry Res.
2011;188(1):102-8.

Plener PL, Allroggen M, Kapusta ND, Brahler E, Fegert JM, Groschwitz RC. The
prevalence of nonsuicidal self-injury (NSSI) in a representative sample of the
German population. BMC Psychiatry. 2016;16(1):353.

Claes L, Vandereycken W, Vertommen H. Eating-disordered patients with and
without self-injurious behaviours: A comparison of psychopathological features. Eur
Eat Disord Rev. 2003;11(5):379-96.

Paul T, Schroeter K, Dahme B, Nutzinger DO. Self-injurious behavior in women with
eating disorders. Am J Psychiatry. 2002;159(3):408-11.

Smithuis L, Kool-Goudzwaard N, de Man-van Ginkel JM, van Os-Medendorp H,
Berends T, Dingemans A, Claes L, van Elburg AA, & van Meijel B. Self-injurious
behaviour in patients with anorexia nervosa: A quantitative study. J Eat Disord.
2018;6(1):26.

Klonsky ED. The functions of self-injury in young adults who cut themselves:
Clarifying the evidence for affect-regulation. Psychiatry Res. 2008;166(2):260-8.

World Health Organization. International Statistical Classification of Diseases and
Related Health Problems. 10" ed. Geneva, World Health Organization; 1992.

World Health Organization. International Statistical Classification of Diseases and
Related Health Problems. 11" ed. Available from: https://icd.who.int/en. Accessed
October 26™, 2022.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders: DSM-5. 51" ed. Washington DC, American Psychiatric Association; 2013.

Reynolds SK, Lindenboim N, Comtois KA, Murray A, Linehan MM. Risky
assessments: Participant suicidality and distress associated with research
assessments in a treatment study of suicidal behavior. Suicide Life Threat Behav.
2006;36(1):19-34.


https://icd.who.int/en

References 51

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Plener PL, Brunner R, Fegert JM, Groschwitz RC, In-Albon T, Kaess M, Kapusta
ND, Resch F, & Becker K. Treating nonsuicidal self-injury (NSSI) in adolescents:
Consensus based German guidelines. Child Adolesc Psychiatry Ment Health.
2016;10(1):46.

Plener PL, Libal G, Fegert JM, Kdlch MG. Psychopharmakologische Behandlung
von nicht suizidalem selbstverletzendem Verhalten.  Nervenheilkunde.
2013;32(01):38-41.

American Psychological Association. Anxiolytic. APA dictionary of psychology.
Available from: https://dictionary.apa.org/anxiolytic. Accessed December 7, 2022.

Kiekens G, Hasking P, Boyes M, Claes L, Mortier P, Auerbach RP, Cuijpers P,
Demyttenaere K, Green JG, Kessler RC, Myin-Germeys |, Nock MK, & Bruffaerts R.
The associations between non-suicidal self-injury and first onset suicidal thoughts
and behaviors. J Affect Disord. 2018;239:171.

Kiekens G, Claes L. Non-suicidal self-injury and eating disordered behaviors: An
update on what we do and do not know. Curr Psychiatry Rep. 2020;22(12):68.

Kostro K, Lerman JB, Attia E. The current status of suicide and self-injury in eating
disorders: A narrative review. J Eat Disord. 2014;2(1):19.

Sowles SJ, McLeary M, Optican A, Cahn E, Krauss MJ, Fitzsimmons-Craft EE,
Wilfley DE, & Cavazos-Rehg PA. A content analysis of an online pro-eating disorder
community on Reddit. Body Image. 2018;24:137-144.

Herpertz S, Fichter M, Herpertz-Dahlmann B, Hilbert A, Tuschen-Caffier B, Vocks
S, & Zeeck A. Joint German Guideline “Diagnosis and treatment of eating
disorders” AWMF online. 2018. Available from:
https://higherlogicdownload.s3.amazonaws.com/ AEDWEB/27a3b69a-8aae-45b2-
a04c-2a078d02145d/ Uploadedimages/ Resources/
German_ED_diagnosis_and_treatment.pdf. Accessed September 5™, 2022.

Kromeyer-Hauschild K, Wabitsch M, Kunze D, Geller F, Geiss HC, Hesse V, Hippel
VA , Jaeger U, Johnsen D, Korte W, Menner K, Miller G, Muller IM, Niemann-Pilatus
A, Remer T, Schaefer F, Wittchen HU, Zabransky S, Zellner K, Ziegler A &
Hebebrand J. Perzentile fir den Body-mass-Index fir das Kindes- und Jugendalter
unter Heranziehung verschiedener deutscher Stichproben. Monatsschr
Kinderheilkd. 2001;149(8):807-818.

Jelliffe DB, Jelliffe EFP. Underappreciated pioneers. Quetelet: Man and index. Am J
Clin Nutr. 1979;32(12):2519-21.

Breton E, Dufour R, C6té SM, Dubois L, Vitaro F, Boivin M, Tremblay RE, & Booij L.
Developmental trajectories of eating disorder symptoms: A longitudinal study from
early adolescence to young adulthood. J Eat Disord. 2022;10(1):84.

Kohn M, Golden NH. Eating disorders in children and adolescents: Epidemiology,
diagnosis and treatment. Paediatr Drugs. 2001;3(2):91-9.


https://dictionary.apa.org/anxiolytic

References 52

53.

54.

55.

56.

S57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Lantzouni E, Grady R. Eating disorders in children and adolescents: A practical
review and update for pediatric gynecologists. J Pediatr Adolesc Gynecol.
2021;34(3):281-7.

Sim LA, McAlpine DE, Grothe KB, Himes SM, Cockerill RG, Clark MM. Identification
and treatment of eating disorders in the primary care setting. Mayo Clin Proc.
2010;85(8):746-51.

Mitchell JE, Crow S. Medical complications of anorexia nervosa and bulimia nervosa.
Curr Opin Psychiatry. 2006;19(4):438-43.

Rome ES, Ammerman S, Rosen DS, Keller RJ, Lock J, Mammel KA, O'Toole J,
Rees JM, Sanders MJ, Sawyer SM, Schneider M, Sigel E, & Silber TJ. Children and
adolescents with eating disorders: The state of the art. Pediatr Evanst.
2003;111(1):€98-108.

Steinhausen HC. Outcome of eating disorders. Child Adolesc Psychiatr Clin N Am.
2009;18(1):225-42.

Sullivan PF. Mortality in anorexia nervosa. Am J Psychiatry. 1995;152(7):1073-4.

Torres-Castafio A, Delgado-Rodriguez J, Pino-Sedefio T del, Estafia Malaret D,
Pascual AM, Toledo-Chéavarri A, & Serrano-Aguilar P. Universal programs to prevent
eating disorders in children and adolescents: A scoping review of ethical, legal,
organizational and social impacts. Eur Eat Disord Rev. 2022;30(6):706—-22.

Herpertz-Dahlmann B. Treatment of eating disorders in child and adolescent
psychiatry. Curr Opin Psychiatry. 2017;30(6):438—-45.

Hoang U, Goldacre M, James A. Mortality following hospital discharge with a
diagnosis of eating disorder: National record linkage study, England, 2001-2009. Int
J Eat Disord. 2014:47(5):507-15.

Campbell K, Peebles R. Eating disorders in children and adolescents: State of the
art review. Pediatr Evanst. 2014;134(3):582-92.

Hilbert A, Hoek HW, Schmidt R. Evidence-based clinical guidelines for eating
disorders: International comparison. Curr Opin Psychiatry. 2017;30(6):423-37.

Isserlin L, Spettigue W, Norris M, Couturier J. Outcomes of inpatient psychological
treatments for children and adolescents with eating disorders at time of discharge: A
systematic review. J Eat Disord. 2020;8(1):32.

Lock J, La Via MC, American Academy of Child and Adolescent Psychiatry (AACAP)
Committee on Quality Issues (CQI). Practice parameter for the assessment and
treatment of children and adolescents with eating disorders. J Am Acad Child
Adolesc Psychiatry. 2015;54(5):412-25.

Herpertz-Dahlmann B, Dahmen B. Children in need-diagnostics, epidemiology,
treatment and outcome of early onset anorexia nervosa. Nutrients. 2019;11(8):1932.



References 53

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Datta N, Matheson BE, Citron K, Van Wye EM, Lock JD. Evidence based update on
psychosocial treatments for eating disorders in children and adolescents. J Clin Child
Adolesc Psychol. 2022.

Couturier J, Lock J. A review of medication use for children and adolescents with
eating disorders. J Can Acad Child Adolesc Psychiatry. 2007;16(4):173-6.

Powers PS, Cloak NL. Psychopharmacologic treatment of obesity and eating
disorders in children and adolescents. Child Adolesc Psychiatr Clin N Am.
2012;21(4):831-59.

American Psychological Association. Antidepressant. APA dictionary of psychology.
Available from: https://dictionary.apa.org/antidepressant. Accessed December 7%,
2022.

American Psychological Association. Antipsychotic. APA dictionary of psychology.
Available from: https://dictionary.apa.org/antipsychotic. Accessed December 7%,
2022.

Dobrescu SR, Dinkler L, Gillberg C, Rastam M, Gillberg C, & Wentz E. Anorexia
nervosa: 30-year outcome. Br J Psychiatry. 2020;216(2):97-104.

Mitchison D, Hay P, Mond J, Slewa-Younan S. Self-reported history of anorexia
nervosa and current quality of life: Findings from a community-based study. Qual
Life Res. 2013;22(2):273-81.

Sutherland O, Breen A, Lewis S. Discursive narrative analysis: A study of online
autobiographical accounts of self-injury. Qual Rep. 2015; 18(48):95.

Guccini F, McKinley G. “How deep do | have to cut?”: Non-suicidal self-injury and
imagined communities of practice on Tumblr. Soc Sci Med. 2022;296:114760.

Claes L, Klonsky ED, Muehlenkamp J, Kuppens P, Vandereycken W. The affect-
regulation function of nonsuicidal self-injury in eating-disordered patients: Which
affect states are regulated? Compr Psychiatry. 2010;51(4):386-92.

Gander M, Fuchs M, Franz N, Jahnke-Majorkovits A, Buchheim A, Bock A, &
Sevecke K. Non-suicidal self-injury and attachment trauma in adolescent inpatients
with psychiatric disorders. Compr Psychiatry. 2021;111:152273.

Culbert KM, Racine SE, Klump KL. Research review: What we have learned about
the causes of eating disorders - a synthesis of sociocultural, psychological, and
biological research. J Child Psychol Psychiatry. 2015;56(11):1141-64.

Noordzij M, Dekker FW, Zoccali C, Jager KJ. Measures of disease frequency:
Prevalence and incidence. Nephron Clin Pract. 2010;115(1):c17-20.

Ward MM. Estimating disease prevalence and incidence using administrative data:
Some assembly required. J Rheumatol. 2013;40(8):1241-3.


https://dictionary.apa.org/antipsychotic

References 54

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Claes L, Vandereycken W. The self-injury questionnaire — treatment related (SIQ-
TR): Construction, reliability, and validity in a sample of female eating disorder
patients. In: Goldfarb PM, Psychological tests and testing research trends. New
York, Nova Science Publishers; 2007. p.111-39.

Claes L, Buelens T, Depestele L, Dierckx E, Schoevaerts K, Luyckx K. Obsessive—
compulsive symptoms in female patients with an eating disorder with or without
impulsive non-suicidal self-injury. Eur Eat Disord Rev. 2021;29(4):663-9.

Pauwels E, Dierckx E, Schoevaerts K, Claes L. Early maladaptive schemas in eating
disordered patients with or without non-suicidal self-injury. Eur Eat Disord Rev.
2016;24(5):399-405.

Vansteelandt K, Claes L, Muehlenkamp J, De Cuyper K, Lemmens J, Probst M,
Vanderlinden J, & Pieters G. Variability in affective activation predicts non-suicidal
self-injury in eating disorders. Eur Eat Disord Rev. 2013;21(2):143-7.

Peebles R, Wilson JL, Lock JD. Self-injury in adolescents with eating disorders:
Correlates and provider bias. J Adolesc Health. 2011;48(3):310-3.

Dzombak JWP, Haynos AF, Rienecke RD, Van Huysse JL. Brief report: Differences
in nonsuicidal self-injury according to binge eating and purging status in an
adolescent sample seeking eating disorder treatment. Eat Behav Int J.
2020;37:101389.

Vanderlinden J, & Vandereycken W. Trauma, dissociation, and impulse dyscontrol
in eating disorders. New York, Brunner-Mazel; 1997.

Claes L, Vandereycken W, Vertommen H. Self-injurious behaviors in eating-
disordered patients. Eat Behav Int J. 2001;2(3):263—-72.

Claes L, Vandereycken W. Is there a link between traumatic experiences and self-
injurious behaviors in eating-disordered patients? Eat Disord. 2007;15(4):305-15.

Lindgren BM, Enmark A, Bohman A, Lundstrom M. A qualitative study of young
women’s experiences of recovery from bulimia nervosa. J Adv Nurs.
2015;71(4):860-9.

World Health Organization. Suicide in the world: Global health estimates. World
Health Organization. 2019. Available from:
https://apps.who.int/iris/handle/10665/326948. Accessed August 3™, 2022.

Bachmann S. Epidemiology of suicide and the psychiatric perspective. Int J Environ
Res Public Health. 2018;15(7):1425.

O’Connor RC, Kirtley OJ. The integrated motivational—volitional model of suicidal
behaviour. Philos Trans R Soc B Biol Sci. 2018;373(1754):20170268.

Smith AH, Zuromski KL, Dodd DR. Eating disorders and suicidality: What we know,
what we don’'t know, and suggestions for future research. Curr Opin Psychol.
2018;22:63.



References 55

95. Johnson JG, Cohen P, Kasen S, Brook JS. Eating disorders during adolescence and
the risk for physical and mental disorders during early adulthood. Arch Gen
Psychiatry. 2002;59(6):545-52.

96. Hamza CA, Stewart SL, Willoughby T. Examining the link between nonsuicidal self-
injury and suicidal behavior: A review of the literature and an integrated model. Clin
Psychol Rev. 2012;32(6):482-95.

97. Joiner TE. Why people die by suicide. Cambridge MA: Harvard University Press;
2005.

98. Van Orden KA, Witte TK, Cukrowicz KC, Braithwaite SR, Selby EA, Joiner TE. The
interpersonal theory of suicide. Psychol Rev. 2010;117(2):575-600.

99. Vassar M, Holzmann M. The retrospective chart review: Important methodological
considerations. J Educ Eval Health Prof. 2013;10:12.

100. Worster A. Advanced statistics: Understanding medical record review (MRR)
studies. Acad Emerg Med. 2004;11(2):187-92.

101.Gearing RE, Mian IA, Barber J, Ickowicz A. A methodology for conducting
retrospective chart review research in child and adolescent psychiatry. J Can Acad
Child Adolesc Psychiatry. 2006;15(3):126—-34.

102. Grafe D. Ped(z) Kinderarztrechner. Available from: https://pedz.de/de/bmi.html.
Accessed October 8™, 2022.

103. American Psychological Association. Abuse. APA dictionary of psychology.
Available from: https://dictionary.apa.org/abuse. Accessed December 5, 2022.

104. American Psychological Association. Sexual abuse. APA dictionary of psychology.
Available from: https://dictionary.apa.org/sexual-abuse. Accessed December 5%,
2022.

105. American Psychological Association. Emotional abuse. APA dictionary of
psychology. Available from: https://dictionary.apa.org/emotional-abuse. Accessed
December 5™, 2022.

106. American Psychological Association. Physical abuse. APA dictionary of psychology.
Available from: https://dictionary.apa.org/physical-abuse. Accessed December 5™,
2022.

107. American Psychological Association. Suicidal ideation. APA dictionary of
psychology. Available from: https://dictionary.apa.org/suicidal-ideation. Accessed
November 18", 2022.

108. American Psychological Association. Attempted suicide. APA dictionary of
psychology. Available from: https://dictionary.apa.org/attempted-suicide. Accessed
November 18th, 2022.

109.IBM Corporation. IBM SPSS Statistics for Windows, Version 27.0. New York: IBM
Corporation; 2020.


https://pedz.de/de/bmi.html
https://dictionary.apa.org/abuse
https://dictionary.apa.org/emotional-abuse
https://dictionary.apa.org/physical-abuse
https://dictionary.apa.org/suicidal-ideation
https://dictionary.apa.org/attempted-suicide

References 56

110. Field A. Discovering statistics using IBM SPSS statistics. 5" ed. London, Washington
DC, New Delhi, Los Angeles, Singapore, Melbourne, SAGE; 2018.

111.Cohen J. Statistical power analysis for the behavioral sciences. 2" ed. New York,
Erlbaum; 1988.

112.Smigierski J. Interpretation logistische Regression SPSS. Available from:
https://www.beratung-statistik.de/statistik-beratung-infos/spss-tips/logistische-
regression-spss/. Accessed February 10™, 2022.

113. World Medical Association. World Medical Association Declaration of Helsinki:
Ethical principles for medical research involving human subjects. JAMA J Am Med
Assoc. 2013;310(20):2191-4.

114.Voigt P, Bussche A. The EU General Data Protection Regulation (GDPR): A practical
guide. Cham, Springer; 2017.

115. Berliner Vorschriften- und Rechtsprechungsdatenbank. Landeskrankenhausgesetz
(LKG). 2020. Available from: https://gesetze.berlin.de/bsbe/document/jir-
KHGBE2011V4P25. Accessed October 9, 2022.

116.Arnold S, Wiese A, Zaid S, Correll CU, Jaite C. Lifetime prevalence and clinical
correlates of nonsuicidal self-injury in youth inpatients with eating disorders: A
retrospective chart review. Child Adolesc Psychiatry Ment Health. 2022;16(1):17.

117.Klonsky ED, Glenn CR. Resisting urges to self-injure. Behav Cogn Psychother.
2008;36(2):211-20.

118. Weinbach N, Sher H, Bohon C. Differences in emotion regulation difficulties across
types of eating disorders during adolescence. J Abnorm Child Psychol.
2018;46(6):1351-8.

119.Lloyd S, Yiend J, Schmidt U, Tchanturia K. Perfectionism in anorexia nervosa: Novel
performance based evidence. Gilbert S, editor. PloS One. 2014;9(10):e111697.

120. Nock MK, Prinstein MJ, Sterba SK. Revealing the form and function of self-injurious
thoughts and behaviors: A real-time ecological assessment study among
adolescents and young adults. J Abnorm Psychol. 2009;118(4):816-27.

121. Mahtani K, Spencer EA, Brassey J, Heneghan C. Catalogue of bias: Observer bias.
BMJ Evid-Based Med. 2018;23(1):23-4.

122. Pannucci CJ, Wilkins EG. Identifying and avoiding bias in research. Plast Reconstr
Surg. 2010;126(2):619-25.

123. Spencer E, Brassey J, Mahtani K, & Catalogue of Bias Collaboration. Recall bias.
Catalog of Bias. 2017. Available from: https://catalogofbias.org/biases/recall-bias/
Accessed September 3'9, 2022.

124. American Psychological Association. Anchoring bias. APA dictionary of psychology.
Available from: https://dictionary.apa.org/anchoring-bias. Accessed December 5th,
2022.


https://www.beratung-statistik.de/statistik-beratung-infos/spss-tips/logistische-regression-spss/
https://www.beratung-statistik.de/statistik-beratung-infos/spss-tips/logistische-regression-spss/
https://gesetze.berlin.de/bsbe/document/jlr-KHGBE2011V4P25
https://gesetze.berlin.de/bsbe/document/jlr-KHGBE2011V4P25
https://catalogofbias.org/biases/recall-bias/
https://dictionary.apa.org/anchoring-bias

References 57

125.Kaji AH, Schriger D, Green S. Looking through the retrospectoscope: Reducing bias
in emergency medicine chart review studies. Ann Emerg Med. 2014,;64(3):292-8.

126. Lewis SP, Baker TG. The possible risks of self-injury web sites: A content analysis.
Arch Suicide Res. 2011;15(4):390-6.

127.Peebles R, Wilson JL, Litt IF, Hardy KK, Lock JD, Mann JR, & Borzekowski DLG.
Disordered eating in a digital age: Eating behaviors, health, and quality of life in users
of websites with pro-eating disorder content. J Med Internet Res. 2012;14(5):e148.

128.Rodriguez-Blanco L, Carballo JJ, Baca-Garcia E. Use of ecological momentary
assessment (EMA) in non-suicidal self-injury (NSSI): A systematic review.
Psychiatry Res. 2018;263:212.

129. Faura-Garcia J, Orue |, Calvete E. Clinical assessment of non-suicidal self-injury: A
systematic review of instruments. Clin Psychol Psychother. 2021;28(4):739-65.

130.Cohen J. Weighted kappa: Nominal scale agreement provision for scaled
disagreement or partial credit. Psychol Bull. 1968;70(4):213-20.

131. Schengenvisa news. Almost 1 Million Ukrainian refugees have arrived in Germany
so far. 2022. Available from: https://www.schengenvisainfo.com/news/almost-1-
million-ukrainian-refugees-have-arrived-in-germany-so-far/. Accessed September
1st, 2022.


https://www.schengenvisainfo.com/news/almost-1-million-ukrainian-refugees-have-arrived-in-germany-so-far/
https://www.schengenvisainfo.com/news/almost-1-million-ukrainian-refugees-have-arrived-in-germany-so-far/

Appendix 58

Appendix

Appendix 1: Sample characteristics of studies on nonsuicidal self-injury in eating disorders ................... 59
Appendix 2: Variable definitioNS ..........c..eii e 60
APPENAIX 31 COUING TUIES ...ttt s et e e ekt e s e bt e e e b bt e e e nbr e e e e nbreeeannneas 64
APPENIX 4: MISSING VAIUES ....ceeiieiiiitieeie ettt et e e e e e s et e e e e e e s e s te e e e e e e e s e asntraaeeeeeesesannnranees 67
Appendix 5: Regression for nonsuicidal self-injury in anorexia nervosa, restrictive type ..........ccccecvvvvnen. 68
Appendix 6: Regression for nonsuicidal self-injury in anorexia nervosa, binge-purge type..........cc.cccou... 69

Appendix 7: Regression for nonsuicidal self-injury in bulimia Nervosa ...........cccccveeveee i, 69



Appendix 59

Appendix 1: Sample characteristics of studies on nonsuicidal self-injury in eating disorders

ED subgroup Treatment setting Age in years
Reference
AN AN-R AN-BP BN EDNOS BED ARFID OSFED inpatient outpatient M + SD
(n) (n) (n) (n) (n) (n) (n) (n)
(30) Claes et al. (2015) 0 20 16 41 0 22 0 0 X X 27.8+9.3
(33) Claes et al. (2003) 0 23 18 29 0 0 0 0 X 21.7+6.2
(34) Paul et al. (2002) 0 59 60 137 120 0 0 0 X 243+7.1
(35) Smithuis et al. (2018) 98 0 0 0 38 0 0 0 X X 25.4+8.6
(82) Claes et al. (2021) 0 169 149 112 0 0 0 0 X 20.9+5.8
(83) Pauwels et al. (2016) 0 189 80 113 109 0 0 0 X 21.4+5.9
(84) Vansteelandt et al. (2013) 0 21 17 20 0 0 0 0 X 21.3+5.6
(85) Peebles et al. (2011) 0 223 47 169 905 0 0 0 X 154+1.9
(86) Dzombak et al. (2020) 100 0 0 8 0 0 13 34 * 14.3+1.7
(88) Claes et al. (2001) 0 36 58 40 0 0 0 0 X AN-R: 19.1 +4.9
AN-BP: 25.0 + 9.6
BN:21.0+5.6
(89) Claes & Vandereycken (2007) 0 23 18 29 0 0 0 0 X 21.7+6.2

Note. AN: anorexia nervosa, AN-R: AN, restrictive type, AN-BP: AN, binge-purging type, BN: bulimia nervosa, EDNOS: eating disorders not otherwise specified, BED: binge-
eating disorder, ARFID: Avoidant restrictive food intake disorder, OSFED: Other Specified Feeding and Eating Disorder; M: median, SD: standard deviation; *partially hospitalized;
Table created by Sabine Arnold
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Appendix 2: Variable definitions

Variable

Definition

Adjustment disorder

Affective disorders

Age at hospital admission

Age of eating disorder onset

Anankastic personality disorder

Antidepressant medication

Antipsychotic medication

Anxiety disorders

Anxiolytic medication

Anxious personality disorder

BMI percentiles at hospital
admission and discharge

Borderline personality disorder

Burning

According to ICD-10 criteria, F43.2 Adjustment disorder describes a state
of emotional disturbance and distress arising in the period of adaptation
to a significant life change, interfering with social functioning and
performance (37).

Diagnoses of the ICD-10 categories F30-F39 Affective disorders
summarize disorders with changes in affect and mood as primary
symptoms (37).

Patient age in years upon their first admission to the Child and Adolescent
Psychiatry Inpatient Unit of the Charité University Hospital in Berlin,
Germany

Patient age in years when their eating disorder started

According to ICD-10 criteria, F60.5 Anankastic personality disorder is
characterized by perfectionism, preoccupation with details, excessive
conscientiousness, feelings of doubt, caution, stubbornness, and rigidity
(37).

This variable records antidepressant medication prescriptions during the
first stay at the Child and Adolescent Psychiatry Inpatient Unit of the
Charité University Hospital in Berlin, Germany. Antidepressants address
mood, affect, and motivation (70).

This variable records antipsychotic medication prescriptions during the
first stay at the Child and Adolescent Psychiatry Inpatient Unit of the
Charité University Hospital in Berlin, Germany. Antipsychotics address
the control of impaired reality testing, namely severely disorganized
thinking, speech, and behavior (71).

In this study, this category summarizes ICD-10 diagnoses of F40 Phobic
anxiety disorders and F41 Other anxiety disorders (37)

This variable records anxiolytic medication prescriptions during the first
stay at the Child and Adolescent Psychiatry Inpatient Unit of the Charité
University Hospital in Berlin, Germany. Anxiolytics address reducing
anxiety, agitation, restlessness, and insomnia (43).

According to ICD-10 criteria, F60.6 Anxious personality disorder is
characterized by a feeling of inferiority, insecurity, tension,
hypersensitivity to criticism, rejection, limited personal attachments, and
avoiding activities due to overestimating potential risks (37).

Patient age- and sex-adjusted body mass index (BMI) upon admission to
or release from their first stay at the Child and Adolescent Psychiatry
Inpatient Unit of the Charité University Hospital in Berlin, Germany BMI
= weight (kilograms)/ [height(meters)]? (49,50)

According to ICD-10 criteria, F60.3 Emotionally unstable personality
disorder is characterized by instability in affect, identity, and relationships,
involving emotional crises, self-harm, and suicidality (37).

According to clinical experience, burning is used as a method of
nonsuicidal self-injury, for example, by pressing a glowing cigarette into
the own forearm to burn the skin.
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Appendix 2: Variable definitions (continued)

Variable

Definition

Combined personality disorder

Cutting

Depressive episode

Disorders with onsetin
childhood/adolescence

Duration of iliness at hospital
admission

Family psychopathology present

Generalized anxiety disorder

History of childhood abuse
History of childhood emotional

abuse

History of childhood physical
abuse

History of childhood sexual abuse

Histrionic personality disorder

Hitting

Intelligence

According to ICD-10 criteria, F61.0 Combined personality disorder is
characterized by traits of various personality disorders but without a
predominant symptom picture that would justify a specific personality
disorder diagnosis (37).

According to clinical experience, cutting is used as a method for
nonsuicidal self-injury, forexample, by cutting the skin ofthe own forearm
with an object such as a razor blade, scissor, knife, or shard.

According to ICD-10 criteria, F32 Depressive episode is characterized by
depressed mood, loss of interest and enjoyment, and reduced enemgy as
core symptoms, accompanied by symptoms like reduced appetite,
pessimistic view of the future, and ideas or acts of self-harm or suicide
(37).

According to ICD-10 criteria, F90-F98 Behavioural and emotional
disorders with onset usually occurring in childhood and adolescence
include hyperkinetic disorders, conduct disorders, mixed disorders of
conduct and emotions, emotional disorders, disorders of socia
functioning, and tic disorders (37).

Time in months, the patient already had the eating disorder upon their
first admission to the Child and Adolescent Psychiatry Inpatient Unit of
the Charité University Hospital in Berlin, Germany

Presence of a psychiatric diagnosis of a biological or non-biological
parent or sibling

According to ICD-10 criteria, F41.1 Generalized anxiety disorder is
characterized by persistent and generalized anxiety, which is ,free-
floating” and not limited to any particular situation and accompanied by
symptoms such as palpitations and nervousness (37).

Childhood experience of cruel or invasive interaction, namely, emotional,
physical, or sexual maltreatment (103)

Childhood experience of intentional psychological acts impairing mental
well-being, such as being degraded, humiliated, or intimidated (105)

Childhood experience of aggressive or violent behavior, such as being
beaten up, shaken, or kicked (106)

Childhood experience of a violation or exploitation by sexualmeans, such
as sexual contact between an adult and the minor (104)

According to ICD-10 criteria, F60.4 Histrionic personality disorder is
characterized by egocentricity, theatricality, exaggerated expression of
emotions, suggestibility, unstable affectivity, over-concem with physical
attractiveness, inappropriateseduction, and by seeking activities in which
the patient is the center of attention (37).

According to clinical experience, hitting is used as a method of
nonsuicidal self-injury, for example, by beating the own face with palms,
boxing the thighs, or banging the head against a wall.

Intellectual capacity, which was evaluated by clinical judgment and
depicted in the intelligence quotient (IQ), categorized as above average
(IQ > 115), average (IQ 85-114), or belowaverage (1Q 70-84) (37).
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Appendix 2: Variable definitions (continued)

Variable

Definition

Mixed and other personality
disorders

Mixed anxiety and depression

Nonsuicidal self-injury

Obsessive-compulsive disorder

Panic disorder

Persistent affective disorder

Personality disorder

Phobic anxiety disorders

Post-traumatic stress disorder

Psychiatric comorbidities at
hospital admission

Psychiatric medication
prescription during treatment

Recurrent depressive disorder

According to ICD-10 criteria, F61 Mixed and other personality disorders
are described as other personality traits and patterns, often troublesome
but not meeting the diagnosis of a specific personality disorder (37).

According to ICD-10 criteria, the diagnosis F471.2 Mixed anxiety and
depressive disorder is characterized by anxiety and depressive
symptoms, which are both present, but not to a degree to justify a
separate diagnosis (37).

Patient lifetime history of direct and intentional harm to their skin, without
suicidal intent, and for purposes socially unaccepted (19-22)

According to ICD-10 criteria, F42 Obsessive-compulsive disorder is
characterized by recurrent obsessive thoughts (recognized as the own)
and compulsive acts performed stereotypically, not enjoyable, causing
distress, and which the patient unsuccessfully tries to resist (37).

According to ICD-10 criteria, F41 Panic disorder is characterized by
recurrent attacks of severe anxiety, not restricted to a specific situation,
accompanied by symptoms like depersonalization and secondary fears,
such as the fear of dying (37).

According to ICD-10 criteria, F34 Persistent affective disorders are
characterized by persistent and fluctuating disorders of mood with
episodes less severe to justify another mood disorder diagnosis (37).

According to ICD-10 criteria, F60 Specific personality disorders are
characterized as severe disturbances in personality and behavioral
tendencies affecting multiple areas of life, which usually are manifested
since childhood or adolescence (37).

According to ICD-10 criteria, F40 Phobic anxiety disorders is
characterized by anxiety evoked by specific situations, which are avoided
or only endured with fear, accompanied by symptoms like palpitations
and secondary fears, such as the fear of losing control (37).

According to ICD-10 criteria, F43.1 Post-traumatic stress disorder is
characterized as a reaction to a threatening or catastrophic event, likely
to cause profound distress in almost everyone, with core symptoms such
as repeated re-living the trauma in intrusive memories or nightmares,
avoidance of activities, and situations reminiscent of the trauma, and
autonomic hyperarousal with hypervigilance (37).

Psychiatric diagnosis according to ICD-10 (37) criteria in addition to the
eating disorder diagnosis upon the first admission to the Child and
Adolescent Psychiatry Inpatient Unit of the Charité University Hospital in
Berlin, Germany

This variable records psychiatric medication prescriptions during the first
stay at the Child and Adolescent Psychiatry Inpatient Unit of the Charité
University Hospital in Berlin, Germany. Psychiatric medications aim to
alleviate a mental condition and can be categorized into groups, including
antidepressants, anxiolytics, and antipsychotics (43,70,71).

According to ICD-10 criteria, F33 Recurrent depressive disorder is
defined as recurring depressive episodes (37)
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Appendix 2: Variable definitions (continued)

Substance abuse

Suicide attempt

Suicide (attempt) environment

Suicidal ideation

Treatment duration

Weight change

Variable Definition

Scratching According to clinical experience, scratching is used as a method of
nonsuicidal self-injury, for example, by scratching the forearm with the
fingernails until the skin is injured and bleeding.

Sex The biological sex of the patient

According to ICD-10 criteria, diagnoses of F10-F19 Mental and
behavioral disorders are characterized by the use of psychoactive
substances (37)

Lifetime history of intentional actions aiming to end the own life (108)

A friend, classmate, teacher, neighbor, family friend, or relative tried to
take or took their own life.

Lifetime history of thoughts on taking the own life (107)

Number of days of the first stay at the Child and Adolescent Psychiatry
Inpatient Unit of the Charité University Hospital in Berlin, Germany

Body weight gain or loss in kilograms per week during the first stay at the
Child and Adolescent Psychiatry Inpatient Unit of the Charité University
Hospital in Berlin, Germany

Note. This table lists the study variables with their respective definition; Table created by Sabine Arnold
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Appendix 3: Coding rules

SPSS variable name
NSSI|_prevalence

NSSI_cutting
NSSI_scratching
NSSI_hitting
NSSI_burning
Suicidal_ideation
Suicide_attempt

Childhood_abuse

Childhood_emotional_abuse

Childhood_physical_abuse

Childhood_sexual_abuse

Psychiatric_comorbidity

F10_F19_Substance

F30_F39_Affective_disorders

F32_Depressive_episode

Variable
At least one type of NSSI

Cutting
Scratching
Hitting

Burning

Suicidal ideation
Suicide attempt

History of childhood abuse

History of childhood emotional
abuse

History of physical abuse

History of sexual abuse

At least one psychiatric

comorbidity at hospital admission

Substance abuse

Affective disorders

Depressive episode

Coding rule

If a history of nonsuicidal self-injury of the patient was documented -> code 1
If nonsuicidal self-injury was not documented, it is assumed as absent -> code 0

If cutting was documented as a method of nonsuicidal self-injury -> code 1
If cutting was not documented as a method of nonsuicidal self-injury -> code 0

If scratching was documented as a method of nonsuicidal self-injury -> code 1
If scratching was not documented as a method of nonsuicidal self-injury -> code 0

If hitting was documented as a method of nonsuicidal self-injury -> code 1
If hitting was not documented as a method of nonsuicidal self-injury -> code 0

If burning was documented as a method of nonsuicidal self-injury -> code 1
If burning was not documented as a method of nonsuicidal self-injury -> code 0

If suicidal ideation of the patient was documented -> code 1
If suicidal ideation was not documented, it is assumed as absent -> code 0

If a suicide attempt of the patient was documented -> code 1
If no suicide attempt was documented, it is assumed as absent -> code 0

If childhood emotional, physical, or sexual abuse was documented -> code 1
If no documentation mentioned childhood emotional, physical, or sexual abuse, it is assumed as
absent -> code 0

If childhood emotional abuse was documented -> code 1
If childhood emotional abuse was not documented, it is assumed as absent -> code 0

If childhood physical was documented -> code 1
If childhood physical abuse was not documented, it is assumed as absent -> code 0

If childhood sexual abuse was documented -> code 1
If childhood sexual abuse was not documented, it is assumed as absent -> code 0

If at least one diagnosis of ICD-10 (37) categories FO0-F09 was documented in addition to the
eating disorder diagnosis -> code 1

If no diagnosis of ICD-10 (37) categories FO0-F09 was documented in addition to the eating
disorder diagnosis -> code 0

If a diagnosis of ICD-10 (37) categories F10-F19 Mental and behavioral disorders due to
psychoactive substance use was documented -> code 1

If no diagnosis of ICD-10 (37) categories F10-F19 Mental and behavioral disorders due to
psychoactive substance use was documented -> code 0

If a diagnosis of ICD-10 (37) categories F30-F39 Affective disorders was documented -> code 1
If no diagnosis of ICD-10 (37) categories F30-F39 Affective disorders was documented -> code 0

If ICD-10 (37) F32 Depressive episode was documented -> code 1
If ICD-10 (37) F32 Depressive episode was not documented -> code 0
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Appendix 3: Coding rules (continued)

SPSS variable name

F33_Recurrent_depressive
_disorder

F34_Persistent_affective
_disorders

F40_F41_Anxiety_disorders

F40 Phobic_anxiety_disorders
F41_Panic_disorder
F41_1_Generalized_anxiety
F41_2_Mixed_anxiety_depressi
on

F42_0OCD

F43_1_PTSD

F43_2 Adjustment_disorder
F60_Personality_disorders
F60_3_BPD

F60_4 Histrionic_personality
F60_5_Anakastic_personality

F60_6_Anxious_personality

F61_Mixed_personality

Variable
Recurrent depressive disorder

Persistent affective disorder

Anxiety disorders

Phobic anxiety disorders

Panic disorder

Generalized anxiety disorder

Mixed anxiety and depression

Obsessive-compulsive disorder

Post-traumatic stress disorder

Adjustment disorder

Personality disorder traits

Borderline

Histrionic

Anankastic

Anxious

Mixed and other

Coding rule

If ICD-10 (37) F33 Recurrent depressive disorder was documented -> code 1
If ICD-10 (37) F33 Recurrent depressive disorder was not documented -> code 0

(

If ICD-10 (37) F34 Persistent affective disorders was documented -> code 1

If ICD-10 (37) F34 Persistent affective disorders was not documented -> code 0
(

If ICD-10 (37) F40 Phobic anxiety disorders or F41 Other anxiety disorders of were documented ->
code 1

If ICD-10 (37) F40 Phobic anxiety disorders or F41 Other anxiety disorders were not documented -
> code 0

If ICD-10 (37) F40 Phobic anxiety disorder was documented -> code 1
If ICD-10 (37) F40 Phobic anxiety disorder was not documented -> code 0

If ICD-10 (37) F41 Panic disorder was documented -> code 1
If ICD-10 (37) F41 Panic disorder was not documented -> code 0

If ICD-10 (37) F41.1 Generalized anxiety disorder was documented -> code 1
If ICD-10 (37) F41.1 Generalized anxiety disorder was not documented -> code 0

If ICD-10 (37) F41.2 Mixed anxiety and depressive disorder was documented -> code 1
If ICD-10 (37) F41.2 Mixed anxiety and depressive disorder was not documented -> code 0

If ICD-10 (37) F42 Obsessive-compulsive disorder was documented -> code 1
If ICD-10 (37) F42 Obsessive-compulsive disorder was not documented -> code 0

If ICD-10 (37) F43.1 Post-traumatic stress disorder was documented -> code 1
If ICD-10 (37) F43.1 Post-traumatic stress disorder was not documented -> code 0

If ICD-1
If ICD-1

0 (37) F43.2 Adjustment disorders was documented -> code 1

0 (37) F43.2 Adjustment disorders was not documented -> code 0

If ICD-10 (37) F60 Specific personality disorders were documented -> code 1

If ICD-10 (37) F60 Specific personality disorders were not documented -> code 0

If ICD-10 (37) F60.3 Emotionally unstable personality disorder was documented -> code 1
If ICD-10 (37) F60.3 Emotionally unstable personality disorder was not documented -> code 0

If ICD-10 (37) F60.4 Histrionic personality disorder was documented -> code 1
If ICD-10 (37) F60.4 Histrionic personality disorder was not documented -> code 0

If ICD-10 (37) F60.5 Anankastic personality disorder was documented -> code 1
If ICD-10 (37) F60.5 Anankastic personality disorder was not documented -> code 0

If ICD-10 (37) F60.6 Anxious personality disorder was documented -> code 1
If ICD-10 (37) F60.6 Anxious personality disorder was not documented -> code 0

If ICD-10 (37) F61 Mixed and other personality disorder was documented -> code 1
If ICD-10 (37) F61 Mixed and other personality disorder was not documented -> code 0
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Appendix 3: Coding rules (continued)

SPSS variable name Variable
F61_0_Combined_personality Combined

F90_F98_Disorders_childhood Disorders with onset in
_adolescence childhood/adolescence

Psychiatric_meds At least one psychiatric
medication prescription during
inpatient care

Antidepressants Antidepressants
Antipsychotics Antipsychotics
Anxiolytics Anxiolytics

Coding rule

If ICD-10 (37) F61.0 Combined personality disorder was documented -> code 1
If ICD-10 (37) F61.0 Combined personality disorder was not documented -> code 0

If a diagnosis of ICD-10 (37) F90-F98 Behavioural and emotional disorders with onset usually
occurring in childhood and adolescence was documented -> code 1

If a diagnosis of ICD-10 (37) F90-F98 Behavioural and emotional disorders with onset usually
occurring in childhood and adolescence was not documented -> code 0

If at least one psychiatric medication prescription during inpatient care was documented -> code 1
If no psychiatric medication prescription during inpatient care was documented -> code 0

If an antidepressant medication prescription during inpatient care was documented -> code 1
If no antidepressant medication prescription during inpatient care was documented -> code 0

If an antipsychotic medication prescription during inpatient care was documented -> code 1
If no antipsychotic medication prescription during inpatient care was documented -> code 0

If an anxiolytic medication prescription during inpatient care was documented -> code 1
If no anxiolytic medication prescription during inpatient care was documented -> code 0

Note. Appendix 3 continues Table 1 and depicts study-specific coding rules; Table created by Sabine Arnold
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Appendix 4: Missing values
Missing values
. Total AN-R AN-BP BN
Variables (N=382) (n=242) (n=56) (n=84)
n (%) n (%) n (%) n (%)

Sex 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Age of ED onset, years 11 (2.9) 0 (0.0) 0 (0.0) 11 (13.1)
Duration of illness at hospital admission, months 12 (3.1) 3 (1.2 0 (0.0) 9 (10.7)
Age at hospital admission, years 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
BMI percentiles at hospital admission 8 (2.1) 0 (0.0) 0 (0.0) 8 (9.5)
BMI percentiles at hospital discharge 47 (12.3) 2 (0.8) 1(1.8) 44 (52.4)
Weight change during inpatient care, kg/week 38 (9.9) 2 (0.8) 1(1.8) 35 (41.7)
Treatment duration, days 3 (0.8) 1 (0.4) 0 (0.0) 2 (2.4)
Intelligence, above average 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Intelligence, average 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Intelligence, below average 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Family psychopathology present 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Suicide (attempt) environment 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
History of childhood abuse, at least one 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Emotional childhood abuse 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Physical childhood abuse 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Sexual childhood abuse 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Psychiatric comorbidity at hospital admission, at least one 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Psychiatric comorbidities at hospital admission, number 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Substance abuse 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Affective disorders, at least one 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Depressive episode 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Recurrent depressive disorder 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Persistent affective disorder 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Anxiety disorders, at least one 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Phobic anxiety disorders 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Panic disorder 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Generalized anxiety disorder 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Mixed anxiety and depression 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Obsessive-compulsive disorder 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Post-traumatic stress disorder 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Adjustment disorder 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Personality disorder traits, at least one 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Borderline personality disorder traits 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Histrionic personality disorder traits 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Anankastic personality disorder traits 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Anxious personality disorder traits 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Mixed and other personality disorder traits 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Combined personality disorder traits 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Disorders with onset in childhood/adolescence 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
NSSI types, at least one 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
NSSI types, number 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Cutting 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Scratching 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Hitting 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Burning 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Suicidal ideation 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Suicide attempt(s) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Psychiatric medication prescription during treatment, at least one 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Psychiatric medication prescription during treatment, number 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Antidepressants 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Antipsychotics 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Anxiolytics 0 (0.0 0 (0.0) 0 (0.0) 0 (0.0)

Note. AN-R: anorexia nervosa, restrictive type, AN-BP: anorexia nervosa, binge-purge type, BN: bulimia nervosa; NSSI:
lifetime history of nonsuicidal self-injury; n depicts the number of missing values and % the percentage of missings per

variable; Table created by Sabine Arnold
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Appendix 5: Regression for nonsuicidal self-injury in anorexia nervosa, restrictive type

Statistically significant variables Inclusion or exclusion
in the comparison between of a significant variable in the
AN-R-NSSI+ vs. AN-R-NSSI- regression model for AN-R
Weight change, kg/week Included
Treatment duration, days Included
Psychiatric comorbidities, number Included
Psychiatric comorbidities, at least one To avoid multicollinearity, the variable at least one psychiatric

comorbidity was excluded since this variable relied on the
same construct as the variable number psychiatric
comorbidities.

Affective disorders, at least one To avoid multicollinearity, the variable at least one psychiatric
affective disorder was excluded since this variable relied on
the same data as the specific variables persistent affective
disorders and depressive episodes.

Persistent affective disorders Included
Depressive episode Included
Anxiety disorders, at least one Included
Personality disorder traits, at least one To avoid multicollinearity, the variable at least one personality

disorder trait was excluded since this variable relied on the
same data as the specific variable histrionic personality
disorder traits.

Histrionic personality disorder traits Included
Suicidal ideation Included
Psychiatric medication prescriptions, number Included

Psychiatric medication prescriptions, at least one  To avoid multicollinearity, the variable at least one psychiatric
medication was excluded since this variable relied on the
same construct as the variable number psychiatric
medications.

Antidepressants Included

Note. Variables considered in the regression model for AN-R: anorexia nervosa, restrictive type; NSSI+: lifetime history
of NSSI, NSSI-: no lifetime history of NSSI; Table created by Sabine Arnold
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Appendix 6: Regression for nonsuicidal self-injury in anorexia nervosa, binge-purge type

Statistically significant variables
in the comparison between
AN-BP-NSSI+ vs. AN-BP-NSSI-

Inclusion or exclusion
of a significant variable in the
regression model for AN-BP

History of childhood sexual abuse
Psychiatric comorbidities, number

Psychiatric comorbidities, at least one

Personality disorder traits, at least one
Suicidal ideation

Suicide attempt

Psychiatric medication prescriptions, number

Psychiatric medication prescriptions, at least one

Antipsychotics

Included
Included

To avoid multicollinearity, the variable at least one
psychiatric comorbidity was excluded since this variable
relied on the same construct as the variable number
psychiatric comorbidities.

Included
Included
Included
Included

To avoid multicollinearity, the variable at least one
psychiatric medication was excluded since this variable
relied on the same construct as the variable number
psychiatric medications.

Included

Note. Variables considered in the regression model for AN-BP: anorexia nervosa, binge-purge type; NSSI+: lifetime
history of NSSI, NSSI-: no lifetime history of NSSI; Table created by Sabine Arnold

Appendix 7: Regression for nonsuicidal self-injury in bulimia nervosa

Statistically significant variables
in the comparison between
BN-NSSI+ vs. BN-NSSI-

Inclusion or exclusion
of the significant variable in the
regression model for BN

Treatment duration

Psychiatric comorbidities, number

Psychiatric comorbidities, at least one

Affective disorders, at least one

Personality disorder trait, at least one

Combined personality disorder traits
Suicidal ideation
Psychiatric medication prescriptions, number

Psychiatric medication prescriptions, at least one

Antidepressants

Antipsychotics

Included

Included

To avoid multicollinearity, the variable at least one psychiatric
comorbidity was excluded since this variable relied on the
same construct as the variable number psychiatric
comorbidities.

Included

To avoid multicollinearity, the variable at least one personality
disorder trait was excluded since this variable relied on the
same data as the specific variable combined personality
disorder traits.

Included
Included
Included

To avoid multicollinearity, the variable at least one psychiatric
medication was excluded since this variable relied on the
same construct as the variable number psychiatric
medications.

Included

Included

Note. Variables considered in the regression model for BN: bulimia nervosa; NSSI+: lifetime history of NSSI, NSSI-: no
lifetime history of NSSI; Table created by Sabine Arnold
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Auszug aus der Journal Summary List
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