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Summary 

I 

SUMMARY 

In the 11th revision of the International Classification of Diseases (ICD-11), all categorical 

personality disorders will be replaced by dimensional classifications, except for borderline 

personality disorder (BPD), which will be represented in the form of a borderline qualifier. While 

other mental disorders are defined by deficits or excesses, a peculiarity of BPD is its 

characterization as a pervasive pattern of instability. Ambulatory assessment (AA), i.e., the use of 

computer-based methodology like electronic diaries (e-diaries) to repeatedly assess self-reported 

symptoms, behaviors, or physiological processes in individuals’ daily lives, has become the gold 

standard to capture the dynamic course of BPD symptomatology. However, recent AA studies have 

questioned the BPD specificity of the core feature of BPD, affective instability, which is commonly 

seen as a transdiagnostic mechanism by now. In this thesis, I took a look at emotion dysregulation 

and instability in the daily life of patients BPD from a novel perspective, analyzing understudied 

constructs like emotion sequences, the occurrence of specific emotions, and self-esteem instability. 

The BPD specificity of these constructs was investigated by comparing BPD samples to multiple 

clinical control groups and healthy controls (HCs). 

In study 1, I examined dysregulated emotion sequences, i.e., patterns of emotion activation, 

persistence, and down-regulation as well as switches from one emotion to another, in 43 female 

patients with BPD, 28 patients with posttraumatic stress disorder (PTSD), 20 patients with bulimia 

nervosa (BN), and 28 HCs. Participants’ momentary emotions were assessed in their daily lives, 

using high-frequency e-diary assessments every 15 minutes for 24 hours. Variance analytic 

strategies were applied to determine group differences in the relative frequencies of emotion 

sequences. The study results replicated five previously reported dysregulated emotion sequences 

in BPD: Compared to HCs, patients with BPD displayed a higher frequency of persisting anxiety 
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and sadness, more switches from anxiety to sadness, from sadness to anxiety, and from anxiety to 

anger. However, none of these dysregulated emotion sequences exhibited BPD specificity, i.e., 

none revealed higher frequencies than the PTSD group or the BN group. 

In study 2, the same data set was used to investigate whether patients with BPD exhibit 

disorder-specific differences in the frequency and intensity of specific emotions as well as the 

distress associated with these specific emotions. Multilevel analyses revealed that patients with 

BPD experience all of the assessed negative emotions more frequently and nearly all of the negative 

emotions more intensely than HCs. Standing out from the otherwise largely transdiagnostic 

patterns without relevant differences between the clinical groups, patients with BPD experienced 

anger more frequently than any other study group, demonstrating specificity. No BPD-specific 

difference was found regarding the intensity of anger, but anger was the only specific emotion that 

contributed to distress above and beyond emotional intensity. 

Study 3 addressed affective instability and the neglected criterion of self-esteem instability. 

In a large sample comprising 131 patients with BPD, 121 patients with anxiety disorders (ADs), 

and 134 HCs, momentary self-esteem and affective state were assessed 12 times daily for four 

consecutive days. Three established instability indices were analyzed in multilevel models to 

determine group differences in self-esteem instability and affective instability. Both in patients 

with BPD and with ADs, self-esteem instability and affective instability were higher than in HCs. 

Importantly, BPD patients’ self-esteem instability was significantly higher than that of patients 

with ADs across all instability indices, while affective instability showed a transdiagnostic pattern, 

suggesting that self-esteem instability defines BPD more than affective instability. 

Future AA studies should use samples covering a wide range of personality patterns to 

unravel BPD-specific daily life manifestations of personality disorders. Novel AA methods should 

be applied to capture the social context surrounding emotion dysregulation and instability in BPD. 
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ZUSAMMENFASSUNG 

In der 11. Revision der Internationalen Klassifikation der Krankheiten (ICD-11) werden 

alle kategorialen Persönlichkeitsstörungen durch dimensionale Klassifikationen ersetzt, mit 

Ausnahme der Borderline-Persönlichkeitsstörung (BPS), welche auch künftig in Form eines 

Borderline-Qualifiers diagnostiziert werden kann. Andere psychische Störungen werden durch 

Defizite oder Exzesse definiert, wohingegen eine Besonderheit der BPS ihre Charakterisierung als 

tiefgreifendes Muster von Instabilität darstellt. Der Goldstandard um den dynamischen Verlauf der 

BPS-Symptomatik zu erfassen, ist die Methode des Ambulanten Assessments (AA), worunter man 

die Verwendung von computergestützten Methoden wie elektronischen Tagebüchern zur 

wiederholten Erfassung von selbstberichteten Symptomen, Verhaltensweisen oder 

physiologischen Prozessen im Alltag von Menschen versteht. Neuere AA-Studien haben die 

Spezifität der als Kernmerkmal für die BPS geltenden affektiven Instabilität in Frage gestellt, 

sodass diese inzwischen allgemein als transdiagnostischer Mechanismus angesehen wird. Das Ziel 

in dieser Dissertation war es, die emotionale Dysregulation und Instabilität im Alltag von 

Individuen mit BPS aus einer Perspektive zu betrachten, indem bislang wenig untersuchte 

Konstrukte wie Emotionssequenzen, das Auftreten spezifischer Emotionen und die 

Selbstwertinstabilität erforscht wurden. Die Spezifität dieser Konstrukte für die BPS wurde 

untersucht, indem Stichproben von Patientinnen mit BPS mit verschiedenen klinischen 

Kontrollgruppen und gesunden Kontrollgruppen verglichen wurden. 

In Studie 1 untersuchte ich in einer Stichprobe von 43 Patientinnen mit BPS, 28 

Patientinnen mit posttraumatischer Belastungsstörung (PTBS), 20 Patientinnen mit Bulimia 

nervosa (BN) und 28 gesunden Kontrollprobandinnen dysregulierte Emotionssequenzen, d.h. 

Muster emotionaler Aktivierung, Persistenz und Herunterregulierung sowie Wechsel von einer 
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Emotion zur anderen. Die momentanen Emotionen im Alltag der Teilnehmerinnen wurden in 

einem hochfrequenten Studiendesign alle 15 Minuten in einem Zeitraum von 24 Stunden mittels 

elektronischer Tagebücher erfasst. Gruppenunterschiede in den relativen Häufigkeiten der 

Emotionssequenzen wurden in Varianzanalysen verglichen. Die Studienergebnisse replizierten 

Befunde einer früheren Studie zu fünf dysregulierten Emotionssequenzen bei der BPS: Im 

Vergleich zu gesunden Kontrollpatientinnen zeigten Patientinnen mit BPS ein häufigeres Auftreten 

von persistierender Angst sowie von Traurigkeit, mehr Wechsel von Angst zu Traurigkeit, von 

Traurigkeit zu Angst und von Angst zu Ärger. Keine dieser dysregulierten Emotionssequenzen 

wies jedoch eine BPS-Spezifität auf, d.h. keine trat häufiger auf als in der PTBS-Gruppe oder der 

BN-Gruppe. 

In Studie 2 wurde mit dem gleichen Datensatz untersucht, ob Patientinnen mit BPS 

störungsspezifische Unterschiede in der Häufigkeit und Intensität spezifischer Emotionen sowie in 

der mit diesen spezifischen Emotionen verbundenen Anspannung aufweisen. Die Ergebnisse der 

Mehrebenenanalysen zeigten, dass Patientinnen mit BPS alle erfassten negativen Emotionen 

häufiger und fast alle negativen Emotionen intensiver erleben als gesunde Kontrollpatientinnen. 

Patientinnen mit BPS erlebten im Alltag häufiger Ärger als jede andere Studiengruppe. Dieser 

Befund sticht aus den sonst weitgehend transdiagnostischen Mustern ohne bedeutsame 

Unterschiede zwischen den klinischen Gruppen hervor und deutet auf eine BPS-Spezifität in der 

Häufigkeit von Ärger hin. Hinsichtlich der Intensität von Ärger wurden keine für die BPS 

spezifischen Unterschiede gefunden; allerdings war Ärger war die einzige Emotion, die über die 

emotionale Intensität hinaus zu einer zusätzlichen Anspannung führte. 

Studie 3 befasste sich mit der affektiven Instabilität und dem bislang wenig beachteten 

Diagnosekriterium der Selbstwertinstabilität. Das momentane Selbstwertgefühl und die Stimmung 

von Probandinnen wurden in einer Stichprobe von 131 Patientinnen mit BPS, 121 Patientinnen mit 
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Angststörungen und 134 gesunden Kontrollprobandinnen zwölf Mal pro Tag an vier aufeinander 

folgenden Tagen abgefragt. Drei etablierte Instabilitätsindizes wurden in Mehrebenenmodellen 

analysiert, um Gruppenunterschiede in der Selbstwertinstabilität und der affektiven Instabilität zu 

bestimmen. Sowohl bei Patientinnen mit BPS als auch bei Patientinnen mit Angststörungen waren 

die Selbstwertinstabilität und die affektive Instabilität höher ausgeprägt als bei den gesunden 

Kontrollpatientinnen. Das bedeutendste Ergebnis war, dass Patientinnen mit BPS über alle 

Instabilitätsindizes hinweg eine signifikant höhere Selbstwertinstabilität aufwiesen als 

Patientinnen mit Angststörungen. Dagegen zeigte sich bei der affektiven Instabilität ein 

transdiagnostisches Muster, was darauf hindeutet, dass die Instabilität des Selbstwertgefühls die 

BPS stärker definiert als die affektive Instabilität. 

Zukünftige AA-Studien sollten Stichproben verwenden, die ein breites Spektrum von 

dimensionalen Persönlichkeitsmerkmalen abdecken, um für die BPS spezifische Merkmale von 

Persönlichkeitsstörungen im Alltag zu entschlüsseln. Neue AA-Methoden könnten zusätzliche 

Erkenntnisse zum sozialen Kontext liefern, in welchem sich die emotionale Dysregulation und 

Instabilität bei Menschen mit BPS zeigt.
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PREFACE 

Chapter 2 (study 1) is based on a manuscript that has been published as Kockler, T. D., 

Tschacher, W., Santangelo, P. S., Limberger, M. F., & Ebner-Priemer, U. W. (2017). Specificity 

of emotion sequences in borderline personality disorder compared to posttraumatic stress disorder, 

bulimia nervosa, and healthy controls: An e-diary study. Borderline Personality Disorder and 

Emotion Dysregulation, 4. https://doi.org/10.1186/s40479-017-0077-1 

Chapter 3 (study 2) is based on a manuscript that has been published as Kockler, T. D., 

Santangelo, P. S., Limberger, M. F., Bohus, M., & Ebner-Priemer, U. W. (2020). Specific or 

transdiagnostic? The occurrence of emotions and their association with distress in the daily life of 

patients with borderline personality disorder compared to clinical and healthy controls. Psychiatry 

Research, 284, 112692. https://doi.org/10.1016/j.psychres.2019.112692 

Chapter 4 (comment) is based on a letter to the editor that has been published as Kockler, 

T. D., Santangelo, P. S., & Ebner-Priemer, U. W. (2018). Investigating Binge Eating Using 

Ecological Momentary Assessment: The Importance of an Appropriate Sampling Frequency. 

Nutrients, 10(1). https://doi.org/10.3390/nu10010105 

Chapter 5 (study 3) is based on a manuscript that has been submitted to the Journal of 

Abnormal Psychology as Kockler, T. D., Santangelo, P. S., Eid, M., Kuehner, C., Bohus, M., 

Schmaedeke, S., & Ebner-Priemer, U. W. (under review). Self-Esteem Instability Defines 

Borderline Personality Disorder More Than Affective Instability: Findings from an E-Diary Study 

with Clinical and Healthy Controls. 

Therefore, it may be possible to read chapters 2 to 5 independently from each other. For 

better readability, each chapter ends with its own references section. However, this inevitably 

entails some redundancies in the references. 
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GENERAL INTRODUCTION 

Chapter 1 

Borderline Personality Disorder 

In the Diagnostic and Statistical Manual of Mental Disorders (5th Edition, DSM-5, 

American Psychiatric Association, 2013), borderline personality disorder (BPD) is described as a 

pervasive pattern of instability in interpersonal relationships, self-image, and emotion, as well as 

marked impulsivity beginning by early adulthood and present in a variety of contexts. Among 

other mental disorders, BPD is standing out in a special way for several reasons. First, the DSM-

5 diagnostic criteria for BPD are exceptional. Most other disorders are defined by criteria that 

describe individuals’ deficits, such as diminished interest or pleasure in major depressive disorder, 

or excesses, such as time-consuming obsessions or compulsions in obsessive-compulsive disorder. 

In contrast, four of the nine BPD criteria refer to persistent instability, i.e., unstable relationships, 

unstable self-image or sense of self, affective instability, and impulsivity (American Psychiatric 

Association, 2013), which suggests that BPD is mainly characterized by its fluctuating 

symptomatology. 

Second, there is a broad theoretical framework for BPD, covering different schools of 

psychotherapy (e.g., Fonagy et al., 2000; Judd & McGlashan, 2008; Kernberg, 1967; Linehan, 

1993). One of those etiological models, Linehan’s biosocial theory (1993), suggests that emotion 

dysregulation is central to BPD. According to Linehan’s theory, individuals with BPD exhibit 

heightened emotional sensitivity, are unable to regulate intense emotional responses, and slowly 

return to emotional baseline. Moreover, the assumption of BPD as a disorder of emotion regulation 

is underpinned by a body of research on neurobiological mechanisms mediating emotion 
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dysregulation, for example, about the role of the prefrontal-limbic circuit (for a review, see 

Herpertz et al., 2018). 

Third, there has been a very high research interest in BPD in the last decades, with BPD 

being the most studied personality disorder (PD) with regard to etiology and treatment (Herpertz 

et al., 2017). Regarding treatment, several schools of psychotherapy specifically developed 

treatment programs for BPD. Among those are cognitive-behavioral programs like dialectical 

behavior therapy (DBT; Linehan, 1993) and psychodynamic treatments like mentalization-based 

therapy (Bateman & Fonagy, 2010) or transference-focused psychotherapy (Clarkin et al., 1999), 

all of which are approved and similarly effective for BPD symptomatology (for a review, see 

Cristea et al., 2017). Surprisingly for a severe PD, long-term follow-up studies indicate that most 

patients with BPD experience a remission of the disorder, and many have a recovery (Temes & 

Zanarini, 2018). 

Fourth, according to a recent review, the prevalence of BPD in general populations is about 

1.6 percent, but BPD individuals’ share in psychiatric outpatient clinics ranges between 15 and 28 

percent (Gunderson et al., 2018). Moreover, individuals diagnosed with BPD are highly prevalent 

in general practitioner-based treatment settings (Torgersen, 2012) and account for 

disproportionately high treatment costs in the health care systems (Bender et al., 2001), indicating 

a distinct treatment-seeking behavior. 

Despite these peculiarities of the disorder, the continued existence of the BPD diagnosis 

has been questioned in the last years. In their attempts to develop the classification of PDs, the two 

internationally acknowledged classification systems are in transition from categorical to 

dimensional descriptions. This applies both to the DSM-5 (American Psychiatric Association, 

2013) and, in a more radical way, the International Classification of Diseases, 11th Revision (ICD-
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11, World Health Organization, 2020). While dimensional PD classifications are merely 

represented as an alternative model of PD diagnosis in the DSM-5, individual PD categories have 

been entirely removed in the ICD-11. Instead of different PD diagnoses, the ICD-11 will only 

include a single core diagnosis of PD, which can be specified as mild, moderate, or severe. To 

further describe an individual’s pattern of personality dysfunction, the ICD-11 proposes five trait 

domains for clinical diagnosis, that is, negative affectivity, detachment, dissociality, disinhibition, 

and anankastia. However, while all other former PD categories will merely be recognized by the 

specification of these traits, one acquainted category will remain almost unchanged: The borderline 

pattern qualifier basically lists the nine DSM-5 symptoms of BPD (Bach & First, 2018). 

Additionally, it also lists the following three attributions: 1) A view of the self as inadequate, bad, 

guilty, disgusting, and contemptible; 2) an experience of the self as profoundly different and 

isolated from other people; a painful sense of alienation and pervasive loneliness; and 3) proneness 

to rejection hypersensitivity; problems in establishing and maintaining consistent and appropriate 

levels of trust in interpersonal relationships; frequent misinterpretation of social signals (Bach & 

First, 2018). 

The decision to maintain BPD as a specific qualifier has given rise to some controversy 

(e.g., Herpertz et al., 2017; Hopwood et al., 2019; Tyrer et al., 2019). On the one hand, researchers 

supporting the special role of BPD argued that BPD is the most studied PD, with a body of research 

covering decades (Reed, 2018). Furthermore, it was argued that BPD symptomatology would not 

be sufficiently covered by the five trait domains and, importantly, that there are well-established 

and effective treatment programs for BPD (Herpertz et al., 2017). 

On the other hand, the main criticism concerned the large overlap of BPD symptoms with 

other PD symptoms and the strong association of BPD with general PD severity (Sharp et al., 
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2015; Watters et al., 2019). Using factor analytic approaches, those studies found that when 

including all BPD criteria and a general factor, the BPD criteria almost entirely loaded on the 

general PD factor (e.g., Sharp et al., 2015). That is, they failed to find BPD-specific factors and 

conclude that the borderline pattern qualifies for having a moderate or severe PD. 

However, although these studies used elaborate factor analytic approaches, their 

underlying data is based on (semi-)structured interviews and self-report questionnaires, which has 

two major limitations when investigating dynamic personality features. First and inherently 

incorporated in the study design, those studies applied trait level methods to capture BPD 

symptomatology, which is, in contrary, characterized by dynamic state fluctuations. Second, 

retrospective assessment strategies rely on patients’ memory recall of behavioral, emotional, or 

cognitive symptoms, making them prone to retrospective bias and distortion (Stone & Shiffman, 

2002). Retrospective bias is especially pronounced in the assessment of dynamic features like 

unstable and rapidly changing symptoms, as shown in studies that found a limited congruence 

between retrospective assessments of unstable symptoms and the actual ups and downs of the 

symptoms (Solhan et al., 2009). Therefore, studies relying on retrospective self-report may not 

cover the unique quality of emotion dysregulation and instability, which is widely associated with 

BPD. 

 

Ambulatory Assessment in Borderline Personality Disorder Research 

In the last decade, the methodology of ambulatory assessment (AA; Fahrenberg, 1996; 

Fahrenberg et al., 2007) - also known as experience sampling method (Larson & Csikszentmihalyi, 

1983), ecological momentary assessment (Stone & Shiffman, 1994), or real-time data capture 

(Stone et al., 2007) - has become the gold standard to assess dynamic features such as instability 
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(Carpenter et al., 2016). Using computer-based methodology such as electronic diaries (e-diaries) 

to assess self-reported symptoms, behaviors, or physiological processes repeatedly, AA allows for 

capturing people’s emotional states in real time and in the real world and for modeling unstable 

symptomatology and dynamic within-person processes with high ecological validity (Trull & 

Ebner-Priemer, 2013). New possibilities opened up by mobile assessment devices and evolving 

statistical methods nowadays allow for sophisticated statistical modeling of temporal dynamics 

(Ebner-Priemer et al., 2009; Jahng et al., 2008). Thus, AA is ideally suited to investigate the 

dynamic course of BPD symptoms in individuals’ everyday lives, and there is already a body of 

research that used AA to study BPD (for a review, see Santangelo, Bohus, & Ebner-Priemer, 2014). 

Most AA studies aiming to find unique BPD features focused on affective instability, 

which is considered the core pathology in patients with BPD (Linehan, 1993). Those studies 

consistently confirmed the assumption of heightened affective instability in BPD patients’ daily 

lives compared to healthy controls (HCs). However, addressing the question of specificity, even 

AA studies mostly failed to show the particular prominence of affective instability in BPD 

compared to other mental disorders: Differences between BPD and clinical control groups did not 

occur regarding the instability of general negative affect (Trull et al., 2008), global affective 

instability (Santangelo, Reinhard, et al., 2014), subcomponents of affective instability (Santangelo 

et al., 2016), or emotional switching (Houben et al., 2016). Even though BPD patients’ affective 

instability was found to be heightened compared to those with avoidant PD (Snir et al., 2017), 

differences in global affective instability between BPD and clinical groups do not seem to be 

readily apparent. Taken together, from a perspective of general affect, studies investigating the 

specificity of affective instability rather give a transdiagnostic picture. 
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Research Questions 

In an attempt to unravel unique patterns specifically characterizing BPD, I approached the 

constructs of emotion dysregulation and instability in BPD from different perspectives. In studies 

1 and 2, I investigated whether patients with BPD exhibit particularly dysregulated specific 

emotions in their daily lives, and in study 3, I focused on the neglected criterion of self-esteem 

instability. 

In study 1, I investigated altered emotion sequences, i.e., patterns of two consecutive 

specific emotions. Participants’ current perceived emotions were assessed, using high-frequency 

sampling with e-diary assessments every 15 minutes over a 24-hour period. Conducting 

nonparamentric analyses of variance, I aimed to replicate previously found differences in BPD 

patients’ emotion activation, emotion persistence, and switches from one emotion to another 

compared to HCs (Reisch et al., 2008). Moreover, as the specificity of altered emotion sequences 

is unclear, I examined whether some emotion sequences are particularly frequent in BPD patients’ 

daily lives compared to clinical control patients with posttraumatic stress disorder and those with 

bulimia nervosa. 

In study 2, the same data set was used to investigate the frequency and intensity of specific 

emotions and the distress associated with specific emotions. Previous research revealed heightened 

frequencies and intensities of negative emotions and lowered frequencies of positive emotions in 

BPD patients’ daily lives compared to HCs (Ebner-Priemer et al., 2007). To examine whether these 

findings withstand the comparison with clinical controls, that is, whether they demonstrate 

specificity, I used multilevel modeling to analyze group differences in the frequency and intensity 

of specific emotions between patients with BPD, those with posttraumatic stress disorder, and 

those with bulimia nervosa. In detail, it was hypothesized that the two specific emotions anger and 
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shame, which have been highlighted in previous BPD research (for example, Scott et al., 2015), 

would be particularly frequent and intense in patients with BPD. Moreover, the distressing quality 

of specific emotions was investigated, analyzing the additional effect of a specific emotion on 

distress beyond the pure influence of emotional intensity. 

In study 3, I slightly shifted my research focus towards the instability of self-esteem, a 

diagnostic criterion of BPD that has been neglected so far. The few existing studies on self-esteem 

instability in BPD provided evidence that self-esteem instability is higher in patients with BPD 

than in HCs and closely intertwined with affective instability (Santangelo et al., 2017). Study 3 is 

the first study to compare BPD patients’ self-esteem instability to a clinical control group of 

patients with anxiety disorders and HCs. It aimed to investigate the BPD specificity of self-esteem 

instability and replicate previous findings that affective instability is a transdiagnostic feature 

(Santangelo, Reinhard, et al., 2014). Momentary affective state and current self-esteem was 

repeatedly assessed 12 times daily for four consecutive days. To determine group differences in 

instability, multilevel models were conducted to determine group differences in three established 

instability indices, i.e., squared successive difference (SSD), probability of acute change (PAC), 

and aggregated point-by-point change (APPC). Thus, I intended to shed light on the role of the 

understudied construct of self-esteem. 

Additionally, in a comment that was published as a letter to the editor, idiographic data was 

used to demonstrate the importance of an appropriate sampling frequency in AA studies. I 

precisely describe short time sections of two patients with bulimia nervosa who experience 

uncontrolled eating behavior while participating in an AA study with high-frequency sampling. 
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STUDY 1: SPECIFICITY OF EMOTION SEQUENCES IN BORDERLINE 

PERSONALITY DISORDER 

Chapter 2 

An adapted version of this chapter has been published as Kockler, T. D., Tschacher, W., Santangelo, P. S., 

Limberger, M. F., & Ebner-Priemer, U. W. (2017). Specificity of emotion sequences in borderline 

personality disorder compared to posttraumatic stress disorder, bulimia nervosa, and healthy controls: An 

e-diary study. Borderline Personality Disorder and Emotion Dysregulation, 4. 

https://doi.org/10.1186/s40479-017-0077-1 

 

Abstract 

Patients with borderline personality disorder (BPD) exhibit dysregulated emotion sequences in 

daily life compared to healthy controls (HCs). Empirical evidence regarding the specificity of these 

findings is currently lacking. 

To replicate dysregulated emotion sequences in patients with BPD and to investigate the specificity 

of the sequences, we used e-diaries of 43 female patients with BPD, 28 patients with posttraumatic 

stress disorder (PTSD), 20 patients with bulimia nervosa (BN), and 28 HCs. To capture the rapid 

dynamics of emotions, we prompted participants every 15 minutes over a 24-hour period to assess 

their current perceived emotions. We analyzed group differences in terms of activation, persistence, 

switches, and down-regulation of emotion sequences. 

By comparing patients with BPD to HCs, we replicated five of the seven previously reported 

dysregulated emotion sequences, as well as 111 out of 113 unaltered sequences. However, none of 

the previously reported dysregulated emotion sequences exhibited specificity, i.e., none revealed 

higher frequencies compared to the PTSD group or the BN group. Beyond these findings, we 

revealed a specific finding for patients with BN, as they most frequently switched from anger to 

disgust. 
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Replicating previously found dysregulated and unaltered emotional sequences strengthens the 

significance of emotion sequences. However, the lack of specificity points to emotion sequences 

as transdiagnostic features. 

 

Introduction 

Affective dysregulation is of central importance in borderline personality disorder (BPD) 

as it is assumed to drive other BPD symptoms (Linehan, 1993; Siever et al., 2002; Tragesser et al., 

2007). Much progress has been made in recent years regarding the understanding of affective 

dysregulation (Santangelo, Bohus, & Ebner-Priemer, 2014; Trull et al., 2015). Multiple studies 

have investigated processes such as affective instability (Ebner-Priemer et al., 2015; Santangelo et 

al., 2016; Santangelo, Reinhard, et al., 2014), emotional switching (Houben et al., 2016), and 

emotion sequences (Reisch et al., 2008) in the most important context possible, the everyday lives 

of patients (Trull & Ebner-Priemer, 2014). However, there is surprisingly little evidence of 

specificity, namely, whether BPD patients exhibit temporal patterns of affective dysregulation 

distinct from other psychiatric disorders such as posttraumatic stress disorder (PTSD), bulimia 

nervosa (BN), major depressive disorder, and dysthymic disorder (Houben et al., 2016; Kohling et 

al., 2016; Santangelo et al., 2016; Santangelo, Reinhard, et al., 2014). This is especially notable 

given that BPD is defined as an emotionally unstable personality disorder in the ICD-10 (World 

Health Organisation, 1992). 

A possible explanation is suggested by Santangelo, Reinhard, et al. (2014), who state that 

when examining valence, the quality of the affective states within the temporal pattern is obscured. 

Concretely, the emergence of anger after an affective state of shame is subsumed as a constant 

negative affect when considering only global valence. Empirical support for this premise is derived 

from the study of Trull et al. (2008), who investigated the instability of certain emotions and found 
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that patients with BPD exhibited higher instability with respect to hostility, fear, and sadness 

compared to patients with major depressive disorders, whereas, according to their 2008 paper, there 

was no significant difference regarding instability associated with negative affect. Extreme changes 

in hostility scores were more likely to occur in the BPD group. However, even the exploration of 

the course of a specific emotion lacks the information necessary to discover the quality of emotion 

sequences, such as the emergence of anger after an affective state of shame. 

Unraveling such multi emotional patterns is only possible by investigating the activation, 

persistence, switch, and down-regulation of certain emotions as determined by Reisch et al. (2008), 

who differentiated four types of emotion sequences: the activation of an emotion, the persistence 

of an emotion across multiple prompts, the switch from one emotion to another, and the down-

regulation of an emotion. In their e-diary study, the research group identified 80 different emotion 

sequences resulting from eight basic emotions. The emotions of a sample of 50 patients with BPD 

and a sample of 50 healthy controls (HCs) were assessed every 15 minutes over a 24-hour period. 

Of the 80 comparisons, seven revealed significant group differences. Specifically, compared with 

the HCs, the persistence of anxiety, the persistence of sadness, switches from sadness to anxiety, 

switches from anxiety to anger, and switches from anxiety to sadness were more pronounced 

among those in the BPD group. Conversely, the activation of joy and activation of interest occurred 

more frequently in the HC group. 

However, as Reisch et al. (2008) did not use clinical controls as comparison groups, it 

remains open whether these identified emotion sequences also occur with other mental disorders, 

i.e., whether they show specificity. For this purpose, we chose PTSD and BN as clinical control 

groups because both disorders exhibited affective dysregulation in previous studies (Anestis et al., 

2010; Kashdan et al., 2006; Selby et al., 2012; Vansteelandt et al., 2013). To our knowledge, the 

study of Reisch et al. (2008) is the only study that investigated such emotion sequences, which is 
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remarkable given the importance of basic emotions in Linehan’s biosocial theory (Linehan, 1993) 

as well as in psychotherapy in general. 

 

Aims of the Study 

First, we aimed at replicating the findings of Reisch et al. (2008), who identified seven 

dysregulated emotion sequences in BPD compared to HCs. Accordingly, we hypothesized that 

patients with BPD experience the activation of joy and interest less often than HCs, exhibit an 

increased persistence of anxiety and sadness, and have more frequent emotional switches from 

sadness to anxiety, from anxiety to anger, and from anxiety to sadness than HCs (hypothesis 1). 

Second, we hypothesized that these emotion sequences are specific for BPD (hypothesis 2). For 

this purpose, we compared these emotion sequences in patients with BPD to patients with PTSD 

and BN. In a final, purely explorative step, we screened all possible variants of emotion sequences 

for disorder-specific differences. 

 

Methods 

Subjects 

All patients met the DSM-IV criteria for their specific disorder. Trained postgraduate 

psychologists diagnosed the disorders using the German versions of the Structured Clinical 

Interview for DSM-IV Axis I Disorders (SCID-I; Wittchen et al., 1997) and for DSM-IV Axis II 

Disorders (SCID-II; Fydrich et al., 1997). The inter-rater reliability of these interviews was found 

to be very good (κ=0.71 for SCID-I; κ=0.84 for SCID-II; Lobbestael et al., 2011). Additionally, 

we used the BPD section of the German version of the International Personality Disorder 

Examination (IPDE; Mombour et al., 1996). With respect to the patient groups, a history of 

schizophrenia, bipolar disorder, or current substance abuse constituted exclusion criteria. 
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Furthermore, we excluded patients from the clinical control groups who met the criteria for BPD. 

All other comorbidities were allowed in the clinical control groups. Lifetime or current psychiatric 

disorder diagnoses, psychotherapeutic treatments, and use of psychotropic medications were 

exclusion criteria for participation in the HC group. 

Data collection of the all-female sample occurred at the Central Institute of Mental Health 

Mannheim and at the Psychosomatic Clinic St. Franziska Stift Bad Kreuznach in Germany. We 

recruited outpatients and inpatients from their outpatient clinics or wards or via advertisements in 

local newspapers and on the Internet. HCs were selected randomly from the national resident 

register of the City of Mannheim or recruited via advertisement. All participants provided written 

informed consent prior to participation in the study, which had received prior approval from the 

local ethics committee. 

 

Assessment and Data Acquisition 

To enable the replication of the findings of Reisch et al. (2008), we used the same set of 

items and a similar time-based design. In previously published studies, this set of items and the 

chosen time-based design resulted in satisfactory methodological quality, i.e., low reactivity, high 

compliance, minimal patient burden, etc. (for details, see Ebner-Priemer, Kuo, et al., 2007; Ebner-

Priemer & Sawitzki, 2007; Ebner-Priemer, Welch, et al., 2007). Participants obtained palmtop 

computers (Tungsten E, Palm Inc., U.S.A.) that we programmed with the DialogPad e-diary-

software (Gerhard Mutz, Cologne University, Germany). After being carefully instructed in its use, 

participants carried the e-diary with them for a 24-hour period. Every 15 min (±1 min) during their 

waking time, the e-diary prompted the participants, via a beep, to report their current perceived 

emotions. The question, “Do you feel any of the following emotions right now?” could be answered 

on a list composed of the following: happy, anxious, angry, shame, disgust, sad, guilt, interest, 
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envy/jealousy, emotion but cannot name it, and no emotion. In contrast to Reisch et al. (2008), we 

added two further emotions, guilt and jealousy, to broaden the range of emotions. If the participants 

selected the option “emotion but cannot name it”, they were then asked whether the current emotion 

was pleasant or unpleasant. In addition, participants responded to three further questions that are 

not reported in this manuscript. After completing the assessment period, participants handed back 

the devices, and the e-diary data were downloaded. 

 

Emotion Sequences 

The classification of emotion sequences is based on the procedure established by Reisch et 

al. (2008) and was realized as follows. One emotion sequence is composed of the perceived basic 

emotions of two successive prompts: an emotion 𝐸1 at assessment point t followed by emotion 𝐸2 

at assessment point t + 1 add up to one emotion sequence (𝐸1 → 𝐸2). All possible variants of two 

consecutive emotions amount to 120 different emotion sequences. We categorized these emotion 

sequences into four types: 

Activation (of an emotion): the perception of no emotion at prompt t (𝐸1) is followed by 

the perception of any emotion at prompt t + 1 (𝐸2). 

Persistence (of an emotion): the perception of the same emotion in two consecutive 

prompts. 

Switch (a change from one emotion to another): the perception of any emotion is followed 

by the perception of a different emotion at the subsequent prompt. 

Down-regulation (of an emotion): the perception of any emotion is followed by the 

perception of no emotion at the subsequent prompt. 
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Adjusted Relative Frequency 

We followed the logic of Reisch et al. (2008) to calculate the adjusted relative frequencies. 

However, Reisch et al. (2008) used a shorter calculation method and adjusted the frequencies in 

relation to the group level, which was possible given that their sample sizes were identical between 

groups. With respect to the current data set, the sample sizes differ between groups. Therefore, we 

extended the adjustment to an individualized adjustment to improve accuracy. 

In detail, we initially counted the frequencies of all emotion sequences (𝐸1 → 𝐸2) for each 

subject. As each absolute frequency depends on the frequencies of the two contributing single 

emotions 𝐸1 and 𝐸2, we used the following formula to calculate an adjusted measure called the 

adjusted relative frequency (of the individual subject): 

 

𝐴𝑅𝐹(𝐸1 → 𝐸2) =
𝑓𝑆(𝐸1 → 𝐸2)

 𝑓𝑆(𝐸1) × 𝑓𝑆(𝐸2) +  1
 

 

In the numerator, 𝑓𝑆(𝐸1 → 𝐸2)  denotes the counted absolute frequency of a specific 

emotion sequence of the individual subject. We adjusted this absolute frequency by dividing it by 

the product of the individual’s frequencies of the contributing emotions 𝐸1 and 𝐸2, as represented 

in the denominator [𝑓𝑆(𝐸1) × 𝑓𝑆(𝐸2)]. As an example, the number of counted emotional switches 

from sadness to anxiety of a single patient with BPD was divided by the product of the number of 

this patient’s reported feelings of sadness and anxiety. We added 1 to the product in the 

denominator to avoid divisions by zero in the case of non-reported emotions. We calculated the 

adjusted relative frequency (ARF) for each subject 𝑆 and each sequence (𝐸1 → 𝐸2). 

Further data analysis comprised three steps: First, to replicate Reisch et al. (2008), we 

compared the ARFs of the seven hypothesized emotion sequences between the BPD group and the 
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HC group using t-tests for independent samples. Since the ARFs were not normally distributed but 

were positively skewed, we conducted nonparametric Wilcoxon rank-sum tests. To compensate for 

multiple testing, we reduced the alpha level from α = .05 to α = .014 via the Bonferroni correction. 

Second, to investigate specificity, we used Kruskal-Wallis nonparametric analysis of variance for 

the seven hypothesized sequences. In the case of a significant omnibus test, we used Dunn-

Bonferroni post hoc tests - again setting the alpha level to .014 - to analyze group contrasts. Third, 

to explore any further specificity of emotion sequences, we calculated Kruskal-Wallis tests for all 

possible variants of emotion sequences. To limit alpha inflation, we divided the alpha level by the 

number of prompted emotions, thus restricting the level to .005. We contend that this ad hoc 

solution provides a good balance between test power and the problem of multiple comparisons. 

The data analysis was conducted using the software R (R Core Team, 2017) and the additional R 

package PMCMR (Pohlert, 2014). 

 

Results 

Subjects 

The sample of 119 female participants was composed of 43 patients with BPD, 28 patients 

with PTSD, 20 patients with BN, and 28 HCs. Detailed sample characteristics are provided in Table 

2.1. The mean age of the total sample was 28.6 years (range: 18 to 48). There were no significant 

age differences between the BPD group, the clinical controls, and the HCs (Kruskal-Wallis-

H=4.15, p=.16). Among the three clinical groups, 42% of the patients, on average, were on 

psychotropic medication, on average. The most frequent comorbid current Axis I diagnoses were 

anxiety disorders (62%), particularly social phobia (40%), followed by major depression (37%). 

Comorbidity of personality disorders was highest for avoidant personality disorder (36%). 
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Table 2.1 

Sample characteristics by group 

Variable 
BPD 

(n = 43) 

PTSD 

(n = 28) 

BN  

(n = 20) 

HCs 

(n = 28) 

Age in years     

  M (SD)  26.72 (7.07) 35.25 (7.53) 23.70 (5.97) 28.82 (7.47) 

Variable 
BPD 

(n = 43) 

PTSD 

(n = 28) 

BN  

(n = 20) 

Χ² test 

 

Psychotropic medication     

  n (%) 16 (37%) 17 (60%) 5 (25%) PTSD>BN 

Hospitalization n (%)     

  Outpatients  26 (60%) 8 (29%) 9 (45%) BPD>PTSD 

  Inpatients 17 (40%) 20 (71%) 11 (55%) PTSD>BPD 

Current Axis I diagnoses n 

(%) 

    

  Major depression 9 (21%) 15 (54%) 10 (50%) PTSD, BN>BPD 

  Anxiety disorders 27 (63%) 19 (68%) 10 (50%) n.s. 

  PTSD 22 (51%) all 3 (15%) BPD>BN 

  Bulimia nervosa 9 (21%) 2 (7%) all n.s. 

Current Axis II disorders n 

(%) 

    

  Borderline all exclusion criterion not applicable 

  Avoidant 24 (25%) 6 (21%) 3 (15%) BPD>PTSD, BN 

  Obsessive-compulsive 7 (16%) 3 (11%) 2 (10%) n.s. 

  Dependent 7 (16%) 0 (0%) 1 (5%) n.s. 

  Paranoid  7 (16%) 3 (11%) 1 (5%) n.s. 

BPD, borderline personality disorder; PTSD, posttraumatic stress disorder; BN, bulimia nervosa; 

HCs, healthy controls; > signals significant group differences; n.s., no significant group differences 
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Adjusted Relative Frequencies of Emotion Sequences 

Findings regarding the seven hypothesized emotion sequences and their specificity are 

presented in Figure 2.1. The bars illustrate the means of the ranked ARFs, which serve as the 

independent variables in the nonparametric testing. Significant group differences are marked via 

brackets. As indicated by the brackets highlighted in bold print, we could replicate five of the seven 

hypothesized emotion sequences (hypothesis 1). In detail, comparing the BPD group to the HC 

group revealed a significantly higher frequency of persistence in anxiety (Wilcoxon rank-sum test 

W=877.5, p<.001) and sadness (W=808, p=.006) in the BPD group. Compared to the HCs, patients 

with BPD switched more often from anxiety to sadness (W=742, p=.007) and vice versa 

(W=826, p<.001), as well as from anxiety to anger (W=851.5, p<.001). No group differences could 

be found regarding activation of joy (W=555, p=.58) and interest (W=419, p=.03) after the 

Bonferroni correction.
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Figure 2.1. Ranks of adjusted relative frequencies of the seven hypothesized emotion sequences: means and standard errors. BPD, 

borderline personality disorder; PTSD, posttraumatic stress disorder; BN, bulimia nervosa; HC, healthy controls. 

(*) Significant group differences on the Wilcoxon rank-sum tests for hypothesis 1 regarding replication (bold print) and the Dunn-

Bonferroni tests of the Kruskal-Wallis tests for hypothesis 2 regarding specificity; alpha level Bonferroni corrected (see details in the 

methods section).
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However, in view of the specificity of emotion sequences in patients with BPD (hypothesis 

2), none of the hypothesized differences occurred between the patients with BPD and those with 

PTSD or those with BN (all Dunn-Test-H-values < 2.46, all p-values > .08). Simply said, at first 

glance, we did not find any evidence of specificity in the BPD sample. In a second step, we 

compared our clinical control groups to the HCs. With respect to the PTSD group, we found 

significant group differences regarding two emotion sequences. Similar to the BPD group, the 

PTSD group exhibited a higher frequency of persistence in anxiety (H=4.97, p<.001) compared to 

the HC group. In addition, the PTSD group switched more often from anxiety to sadness than did 

the HC group (H=4.04, p<.001). There were no differences between the BN group and the HC 

group. As a third step, we compared the two clinical control groups. Data analyses revealed only 

one significant finding, namely, the PTSD group switched more often from anxiety to sadness in 

relation to the BN group (H=3.32, p=.005). 

In the last step, searching for disorder-specific emotion sequences, we ran certain 

explorative, hypothesis-free analyses. As presented in Figure 2.2, seven out of the remaining 113 

emotional sequences showed significant group differences. Four of the sequences revealed 

significant differences between the HC group and one clinical disorder. That is, patients with BPD 

switched more often from anger to sadness (H=3.82, p<.001) and from guilt to anger 

(H=3.38, p=.004) than did the HCs. Once again, no significant results between the BPD group and 

the clinical control groups could be found. Patients with PTSD exhibited a higher frequency of 

switches from anger to anxiety (H=4.41, p<.001) as well as from an unspecific emotion to anxiety 

than did the HCs (H=3.87, p<.001).
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Figure 2.2. Ranks of adjusted relative frequencies: means and standard errors. BPD, borderline personality disorder; PTSD, posttraumatic 

stress disorder; BN, bulimia nervosa; HC, healthy controls. 

(*) Significant group differences on the Dunn-Bonferroni tests of the Kruskal-Wallis tests in hypothesis-free analysis; alpha level 

restricted to .005. 
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In three of the emotion sequences, we found at least some evidence of specificity. Switching 

from anger to disgust occurred significantly more often in the BN group compared to the BPD 

group (H=3.57, p=.002), the PTSD group (H=3.44, p=.004), and the HC group (H=3.89, p<.001). 

Furthermore, patients with BN reported more switches from disgust to an unspecific emotion 

compared to patients with BPD (H=4.11, p<.001) and HCs (H=4.32, p<.001), but not in 

comparison to patients with PTSD (H=3.17, p=.009). The sequence of down-regulating sadness 

was more common in the PTSD group compared to both the BN group (H=3.80, p<.001) and the 

HC group (H=3.46, p=.003). 

 

Discussion 

This is the first study to investigate the specificity of emotion sequences in patients with 

BPD. As hypothesized in hypothesis 1, we replicated five of the seven results of Reisch et al. 

(2008). The emotion sequences classified as persistence and switch indicated significant 

differences between the BPD group and the HCs, whereas we could not find the hypothesized 

differences for activation. Viewed from another perspective, the hypothesized differences occurred 

with reference to the emotion sequences including negative emotions, but not including positive 

emotions. Interestingly, the negative sequences covered the three basic emotions, i.e., anxiety, 

anger, and sadness. These are the same basic emotions, for which Trull et al. (2008) found 

significant instability in his BPD e-diary study and the same negative basic emotions that are 

specifically listed in the BPD section of the DSM-5 (American Psychiatric Association, 2013). 

Regarding the two sequences of activated positive emotions, i.e., joy and interest, revealing 

significant differences in the study of Reisch et al. (2008), HCs showed higher descriptive values 

than the BPD group in both cases. Furthermore, without the correction of the alpha level, the 

difference in activation of interest would reach significance (Cohen’s d =.53; Cohen, 1988), which 
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might indicate a problem with the test power. Hence, considering that we corrected the alpha level 

to avoid alpha inflation, a rate of 71% of replicated results is clearly above chance and is suggestive 

of solid differences between patients with BPD and the HCs. Further evidence for this is provided 

by the explorative analysis. Out of the remaining 113 comparisons of emotion sequences, only two 

revealed additional significant group differences between patients with BPD and the HCs, which 

nicely maps the findings of Reisch et al. (2008). 

With respect to our second hypothesis, the findings were sobering. None of the seven 

emotion sequences of Reisch et al. (2008) exhibited specificity. In two cases, the PTSD group 

exhibited even higher values compared to the BPD group (persistence of anxiety, switch from 

anxiety to sadness). In three emotion sequences, namely, the persistence of sadness, switch from 

sadness to anxiety, and switch from anxiety to anger, the BPD group revealed at least the highest 

descriptive values, and it is the only clinical group, which showed significant differences in 

comparison to the HC group. Nonetheless, because the effect sizes are small when comparing the 

BPD group to the clinical groups, we cannot assume test power to be the problem at this point. An 

alternative explanation could be that while the frequency of sequences does not distinguish BPD 

from other clinical groups, a larger magnitude of emotional intensity within the sequences will do 

so. Accounting for the intensities by comparing their mean changes within each of the hypothesized 

sequences does not, however, result in any group differences. The finding that the seven 

dysregulated emotion sequences cannot be attributed to a specific diagnosis implies that the 

emotion sequences could be transdiagnostic mechanisms, which are a topic of lively discussion in 

current research (e.g., Aldao, 2016). In earlier daily life studies, other disorders also exhibited 

disturbed affective processing, such as bulimia nervosa (Anestis et al., 2010; Selby et al., 2012; 

Vansteelandt et al., 2013) and posttraumatic stress disorder (Kashdan et al., 2006). Similarly, 
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concepts in psychotherapy aiming to improve emotion regulation in BPD have been adapted to the 

treatment of several other disorders (e.g., Roosen et al., 2012; Steil et al., 2011). 

Regarding our purely explorative approach, we found three emotion sequences that 

potentially display specificity. Two of them apply to the BN group, and both include disgust as a 

contributing emotion, namely, the switch from anger to disgust and the switch from disgust to an 

unspecific emotion. This is not entirely surprising given that disgust sensitivity is believed to play 

a role in eating disorders (Troop et al., 2000). The finding that switches from anger to disgust are 

specific for BN in comparison to all other groups is excellently consistent with the study of Fox 

and Harrison (2008), in which it was found that anger and disgust may be coupled in persons with 

eating pathology inasmuch as disgust may be used to manage the so-called toxic emotion of anger 

in people with eating pathology. One might also suggest that this emotion sequence could be 

directly linked to the occurrence of dysfunctional eating behaviors in patients with BN. Anger-

induced eating (Appelhans et al., 2011) could, according to the DSM-5 criteria of binge eating 

episodes, result in feelings of disgust (American Psychiatric Association, 2013). To explain the 

second emotion sequence that showed some specificity in the BN group, i.e., the switch from 

disgust to an unspecific emotion, it is conceivable that after finishing a binge episode with its 

associated cascade of specific negative emotions, disgust may fade and leave behind unspecific 

negative emotions. This could be consistent with the emotion regulation model of Leehr et al. 

(2015), which supposes that unspecific emotions play a role in the understanding of binge eating. 

While the increased frequency of down-regulation of sadness in PTSD was slightly 

surprising, it was only partially specific. However, several studies discuss sadness as another 

dominant emotion in addition to anxiety in PTSD (e.g., Hathaway et al., 2010; Power & Fyvie, 

2013). Although Power and Fyvie (2013) describe a sadness-based PTSD, this ambiguous result 

raises open questions and warrants replication. 
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Summing up the findings of the explorative approach and hypothesis 2, we conclude that 

specific emotion sequences are an exception rather than a standard. Compared to our studies using 

more global measures, such as affective instability (Houben et al., 2016; Santangelo et al., 2016; 

Santangelo, Reinhard, et al., 2014), we find some specific features, a finding that suggests a need 

for additional studies and replications. 

The results are subject to the following methodological limitations. The sample comprises 

female patients only, which restricts the representativeness of the results. However, given the 

literature regarding sex differences and emotion (Fischer, 2000), a pure female sample reduces 

heterogeneity, which may be useful. Whereas the total sample was large, subdividing it into several 

clinical groups limited the sample size of the subgroups. Nonetheless, having clinical control 

groups is a major advantage of this study. The non-significant finding for activation of interest in 

hypothesis 1 may be a consequence of low test power since it would have reached significance 

without the alpha adjustment. Nevertheless, we could replicate five of the seven sequences of 

Reisch et al. (2008) with our given sample and with the used alpha adjustment. With respect to 

comorbidity, patients with BPD as well as an additional PTSD or BN diagnosis were included in 

the sample, whereas clinical controls were not allowed to have a comorbid BPD diagnosis 

However, even after the exclusion of all patients with comorbid PTSD or BN from the BPD group 

in additional statistical analyses, our findings remained the same (data available upon request). 

Another common point against e-diary studies is the high variability in daily life. Future studies 

investigating emotion sequences should capture emotionally relevant events occurring during the 

assessment period. This would enable researchers to find connections between emotion sequences 

and potential trigger events. Moreover, it remains unclear whether all patient groups have the same 

ability to identify and specify emotions. Therefore, future research on emotion sequences could 

benefit from simultaneously investigating constructs such as emotional clarity (Lischetzke et al., 
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2011; Lischetzke & Eid, 2017) or emotional differentiation (Trull et al., 2015). For clinical practice, 

it would be of major interest whether the found emotion sequences change as a result of treatment. 

More specifically, future studies should investigate treatment effects of patterns of emotion 

sequences, i.e., whether successfully completed psychotherapy leads to a lower relative frequency 

of dysregulated emotion sequences in individuals with BPD. Moreover, it could be useful to 

directly focus certain emotion regulation strategies, e.g., from the DBT skills training (Linehan, 

2014), on emotion sequences dysregulated in BPD. 

 

Conclusions 

In summary, patients with BPD were more often trapped between feelings of anxiety and 

sadness, more often oscillated between anxiety and sadness, and more often experienced anxiety 

prior to experiencing anger in comparison to HCs. By confirming, in large part, the findings of 

Reisch et al. (2008), we conducted a successful replication study. Our findings indicate robust 

differences between patients with BPD and HCs and strengthen the significance of emotion 

sequences. However, we did not find distinct specificity of emotion sequences in patients with BPD 

compared to other patient groups, namely, patients with PTSD and patients with BN. The lack of 

specificity suggests that these emotion sequences could be transdiagnostic features. Nonetheless, 

finding the first evidence of disorder-specific emotion sequences in the BN group, we deem 

emotion sequences a promising approach to investigate affective dysregulation. Future studies 

should address whether emotion sequences change as a result of treatment in the patient groups. 
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STUDY 2: THE OCCURRENCE OF EMOTIONS AND THEIR 

ASSOCIATION WITH DISTRESS IN THE DAILY LIFE OF PATIENTS 

WITH BORDERLINE PERSONALITY DISORDER 

Chapter 3 

An adapted version of this chapter has been published as Kockler, T. D., Santangelo, P. S., Limberger, M. 

F., Bohus, M., & Ebner-Priemer, U. W. (2020). Specific or transdiagnostic? The occurrence of emotions 

and their association with distress in the daily life of patients with borderline personality disorder 

compared to clinical and healthy controls. Psychiatry Research, 284, 112692. 

https://doi.org/10.1016/j.psychres.2019.112692 

 

Abstract 

Borderline personality disorder (BPD) is characterized by more frequent and more intense 

negative emotions and less frequent positive emotions in daily life than healthy controls (HCs) 

experience, but there is limited empirical evidence regarding whether this is a transdiagnostic or 

disorder-specific finding and which specific emotions are especially distressing in BPD. We 

assessed participants’ current emotions and distress every 15 min over a 24-h period using e-diaries 

to investigate the frequency, intensity, and the associated distress of specific emotions. To test the 

disorder specificity, we used multilevel modeling to compare 43 female patients with BPD, 28 

patients with posttraumatic stress disorder (PTSD), 20 patients with bulimia nervosa (BN), and 28 

HCs. Patients with BPD exhibited anger more frequently than any of the clinical or healthy control 

groups, demonstrating specificity. The quality of anger accounted for additional distress beyond 

the pure emotional intensity. In patients with BPD, joy was associated with reduced distress, which 

was not the case in HCs or PTSD. However, the majority of the comparisons (anxiety, sadness, 

shame, disgust, jealousy, guilt, interest) revealed transdiagnostic patterns. The distress-enhancing 
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or distress-reducing effects of anger and joy might represent an important part of affective 

dysregulation in BPD. 

 

Introduction 

In clinical psychiatry, we are currently witnessing a debate on categorical systems and 

transdiagnostic mechanisms (Clark et al., 2017). For instance, the categorical definition of 

borderline personality disorder (BPD) in ICD-10 (World Health Organisation, 1992) as 

“emotionally unstable personality disorder” points to affective instability as a disorder-specific 

feature. Yet, empirical evidence has revealed that affective instability is, for example, also present 

in patients with posttraumatic stress disorder (PTSD) and patients with eating disorders, and that 

affective instability is not able to distinguish between these categorical disease groups (e.g., 

Houben et al., 2016; Santangelo et al., 2014; Santangelo et al., 2016 ). Accordingly, affective 

instability is now considered to be a transdiagnostic feature. 

However, the DSM-5 (American Psychiatric Association, 2013) defines BPD not solely by 

affective instability but also by other criteria, such as inappropriate anger. It has not yet been 

extensively investigated whether the frequency and the intensity of emotions are specific for certain 

disorders, in line with categorical systems, or whether they are present across disorders, in terms 

of a transdiagnostic approach. For example, the Research Domain Criteria project (RDoC; Cuthbert 

& Insel, 2013) highlights the domains “Positive Valence Systems” and “Negative Valence 

Systems” as underlying transdiagnostic mechanisms of affective experience, neglecting the role of 

specific emotions. However, Schoenleber and Berenbaum (2012b) recommend consistently 

considering the influence of specific emotions when studying the features of personality disorders, 

over and above the influence of general negative and positive affect. 
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Ambulatory Assessment of Specific Emotions in the Everyday Life of Patients with BPD 

Ambulatory assessment (AA) methodology has been used in a multitude of studies 

investigating emotional processes in patients with BPD and is well suited for describing which 

emotions specifically characterize the everyday experience of patients with BPD (Trull, 2018). AA 

allows repeated real-time assessments with minimized retrospective bias and is therefore ideally 

suitable to assess affective experience in the most relevant context, the daily life of patients (Trull 

& Ebner-Priemer, 2013). 

Although altered affective experiences such as anger are an essential part of the pathology 

of BPD (American Psychiatric Association, 2013), little research has been conducted in daily life, 

and findings do not clearly favor the categorical or the transdiagnostic model. To the best of our 

knowledge, only two empirical investigations using AA directly target either the occurrence or the 

intensities of a broad range of specific emotions in patients with BPD. Trull et al. (2008) found a 

higher instability of sadness, fear, and hostility in patients with BPD than in depressive patients, 

but no difference was found between the intensities of these specific emotions. The particular 

finding that the BPD group did not report more intense hostility than the depression group is 

surprising, given the DSM-5 diagnostic criterion describing “inappropriate, intense anger” as a 

feature of BPD (American Psychiatric Association, 2013). Altered intensities of specific emotions, 

however, were found in the study of Ebner-Priemer et al. (2007). Comparing patients with BPD to 

healthy controls (HCs), they revealed heightened frequencies and intensities across all the 

measured negative emotions and lowered frequencies of positive emotions. The lack of clinical 

controls might have been a possible reason for the largely unspecific differences and precluded 

statements on specificity. 
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The Current Study 

In our study, to improve on previous designs of AA studies investigating a broad range of 

specific emotions, we included additional clinical groups and HCs. In detail, using a design similar 

to the one used by Ebner-Priemer et al. (2007), we compared the everyday frequencies and 

intensities of specific emotions (joy, interest, anxiety, anger, sadness, shame, disgust, jealousy, 

guilt) in patients with BPD to those in patients with PTSD and patients with bulimia nervosa (BN) 

as well as HCs. Thus, we intended to enrich the ongoing debate on categorical vs. transdiagnostic 

models with empirical evidence of specific emotions as a hitherto understudied aspect of affective 

experience. Regarding specificity, numerous studies have highlighted the central role of two 

specific emotions in BPD, namely, anger (e.g., Mancke et al., 2017; Morse et al., 2009; Stepp et 

al., 2009; Tomko et al., 2014) and shame (e.g., Rüsch et al., 2007; Gratz et al., 2010; Rizvi et al., 

2011; Schoenleber & Berenbaum, 2012a; Chapman et al., 2014; Mneimne et al., 2018). Moreover, 

in BPD symptomatology, anger and shame seem to be related inasmuch as the experience of shame 

might lead to anger, which was shown in the laboratory (Scheel et al., 2013) and in daily life (Scott 

et al., 2015). A more recent AA study investigated the association among social rejection, anger, 

shame, and aggressive urges in participants with BPD symptomatology and revealed that perceived 

rejection predicted increases in both anger and shame (Scott et al., 2017). Moreover, Lis et al. 

(2018) reported hypersensitivity to injustice, which mediated the frequency of hostile behavior in 

subjects with a clinically relevant degree of BPD features. 

However, it is largely unclear which specific emotions cause distress in BPD. To have a 

specific emotion more often or to feel it more intensely does not necessarily mean that this emotion 

is particularly impairing. For this reason, we were interested in extracting the additional effect of 

the quality of a specific emotion on distress beyond the mere influence of positive and negative 
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affect. We consider this to be important for treatment, which should target patients’ most impairing 

affective experiences. 

 

Hypotheses 

To replicate previous findings on the frequency and intensity of specific emotions, we tested 

whether patients with BPD would report negative emotions more frequently, positive emotions less 

frequently (hypothesis 1a), and negative emotions but not positive emotions more intensely 

(hypothesis 1b) than HCs. Extending previous research, we hypothesized that anger and shame 

would occur more frequently (2a) and intensely (2b) in patients with BPD than in clinical controls. 

In exploratory analyses, we addressed the distress associated with specific emotions beyond the 

mere influence of positive and negative valence. 

 

Methods 

Subjects 

The sample of 43 patients with BPD, 28 patients with PTSD related to childhood abuse, 20 

patients with BN, and 28 HCs is part of a larger investigation on affective dysregulation, which has 

already resulted in publications on affective instability (Ebner-Priemer et al., 2015; Santangelo et 

al., 2014; Santangelo et al., 2016) and emotion sequences (Kockler et al., 2017). Depending on 

their respective groups, the patients met the DSM-IV criteria for BPD, PTSD, or BN. Trained 

postgraduate psychologists conducted the German versions of the Structured Clinical Interview for 

DSM-IV Axis I Disorders (SCID-I; Wittchen et al., 1997) and for DSM-IV Axis II Disorders 

(SCID-II; Fydrich et al., 1997). The inter-rater reliability of these interviews has been demonstrated 

to be very good (Κ = 0.71 for SCID-I; Κ = 0.84 for SCID-II, Lobbestael et al., 2011). Additionally, 

we used the BPD section of the German version of the International Personality Disorder 
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Examination (IPDE, Mombour et al., 1996). We excluded participants of any patient group in case 

of a history of schizophrenia, bipolar disorder, or current substance abuse. Furthermore, patients 

from the clinical control groups, that is, patients with PTSD or BN, were not allowed to meet the 

diagnostic criteria for BPD. We allowed all other comorbidities in the clinical control groups. The 

BPD group also included patients who were diagnosed with comorbid PTSD or BN. Lifetime or 

current psychiatric disorder diagnoses, psychotherapeutic treatments, and the use of psychotropic 

medications constituted exclusion criteria for participation in the HC group. 

We collected data at two study centers in Germany, namely, at the Central Institute of 

Mental Health Mannheim and the Psychosomatic Clinic St. Franziska Stift Bad Kreuznach. We 

recruited outpatients and inpatients from their outpatient clinics or wards or via advertisements in 

local newspapers and on the Internet. We selected HCs randomly from the national resident register 

of the City of Mannheim or recruited them via advertisement. All participants provided written 

informed consent prior to participation in the study, which had received prior approval from the 

local ethics committee. 

 

Assessment and Data Acquisition 

In previously published studies, the used set of items and the chosen time-based design 

resulted in satisfactory methodological quality, i.e., low reactivity, high compliance, minimal 

patient burden, etc. (for details, see Ebner-Priemer et al., 2007). The participants obtained palmtop 

computers (Tungsten E, Palm Inc., U.S.A.) that we programmed with the e-diary software 

DialogPad (Gerhard Mutz, Cologne University, Germany). After being carefully instructed in its 

use by the study staff, the participants carried the e-diary with them for 24 hours. 

To capture the rapid dynamics of affective experience in the daily life of the participants, 

we chose a high-resolution time-based design with a period of 24 hours. Every 15 min (±1 min) 
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during their waking time, the e-diary prompted the participants, via a beep, to report their current 

perceived specific emotions. The question, “Do you feel any of the following emotions right now?” 

could be answered on a list composed of the following: happy, anxious, angry, shame, disgust, sad, 

guilt, interest, envy/jealousy, emotion but cannot name it, and no emotion. In contrast to Ebner-

Priemer et al. (2007), we added two further specific emotions, guilt and jealousy, to broaden the 

range of emotions. If the participants selected the option “emotion but cannot name it,” they were 

then asked whether the current emotion was pleasant or unpleasant. 

Next, the participants were asked how intensely they feel the current specific emotion on 

an 11-point rating scale ranging from 1 (low intensity) to 11 (high intensity). To determine whether 

the participants felt a second, concurrent emotion, they were again asked, “Do you feel any other 

of the following emotions?” followed by the same list of emotions as before except for the 

previously chosen first emotion. The participants rated the intensity of the second emotion on the 

same 11-point rating scale. 

To assess the momentary level of distress, we asked the participants, “How high is your 

distress right now?” on an 11-point rating scale ranging from 0 (no distress) to 10 (maximal level 

of distress). In addition, the participants responded to some behavioral questions characteristic of 

their disorder that are not reported in this manuscript. After completing the assessment period, 

participants handed back the device, and the e-diary data with time-stamped prompts were 

uploaded to our servers. Furthermore, the participants completed a set of paper-and-pencil 

questionnaires to consider potential control variables. 

 

AA Measures 

As outcome measures for the frequencies of specific emotions, we built dummy coded 

variables for each specific emotion. If an emotion was reported as first or as second emotion, the 
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dummy variable for this specific emotion was coded as 1 for that assessment; otherwise, it was 

coded as 0. For graphical representation (figures), we calculated relative frequencies by dividing 

the sum of the absolute frequencies of each specific emotion by the sum of valid assessments per 

person. For each specific emotion, we created a variable representing the intensity of the emotion. 

We set the intensity as missing if the specific emotion did not occur at an assessment point, ensuring 

that intensity would be independent of frequency in further data analyses. In addition, we created 

two further variables, namely, momentary positive and negative valence. Positive valence was 

determined when joy, interest, or nonspecific pleasant emotion were reported as first or as second 

emotion at an assessment point and corresponds to the mean intensity of these positive emotions. 

Negative valence corresponds to the mean intensity of the negative emotions reported at an 

assessment point, i.e., when anxiety, anger, sadness, shame, disgust, jealousy, guilt, or nonspecific 

unpleasant emotion were reported as first or as second emotion. We split valence into two variables 

to account for the two RDoC domains of Positive Valence Systems and Negative Valence Systems 

(Cuthbert & Insel, 2013). 

 

Data Analyses 

First, to analyze the group differences of emotion frequencies, we generated mixed effects 

logistic regression models for each specific emotion using the group variable as the predictor and 

the dummy-coded variable as the categorical outcome denoting the occurrence of the specific 

emotion. We used the “glmer” function (generalized linear mixed-effects models) of the R package 

“lme4” (Bates et al., 2015; R Core Team, 2017) and set the HC group as the reference group of the 

models. Applying the “contrast” function of the package “contrast” (Kuhn et al., 2016), we 

determined the remaining group comparisons that were not shown in the main models. We report 
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the group comparisons by means of differences in their odds. As we generated one model for each 

specific emotion, we restricted the alpha level to .01 to limit alpha inflation due to multiple testing. 

Second, regarding the intensity of the emotion, we generated linear mixed effects models 

to predict the intensity of each specific emotion by group membership by applying the “lme” 

function (linear mixed-effects models) of the R-package “nlme” (Pinheiro et al., 2018). Again, we 

set the HC group as the reference group of the models, determined the remaining group contrasts, 

and restricted alpha to .01. 

Third, we investigated whether specific emotions had an especially impairing effect on the 

participants’ momentary distress. What we call the distressing quality of an emotion stands for the 

additional effect of a specific emotion on distress that goes beyond the pure influence of valence. 

To analyze which specific emotions were most impairing in the different groups, we predicted 

participants’ distress from the occurrence of the specific emotions, the group, and the interactions 

of the specific emotions with the group variable controlling for positive and negative valence. We 

used the previously used dummy-coded occurrence variable of each emotion and centered the two 

continuous predictors of positive valence and negative valence around their respective individual 

means. To avoid inflation of the model, we decided to include only those specific emotions that 

occurred in at least 5% of the valid assessments over all participants. 

 

Results 

Sample Characteristics 

Details of the sample of the 119 female participants consisting of 43 patients with BPD, 28 

patients with PTSD, 20 patients with BN, and 28 HCs are provided in Table 3.1. The average age 

of the study participants was 28.6 years (range: 18 to 48). With regard to age, the BPD group did 

not differ significantly from the clinical controls and the HCs (Kruskal-Wallis-H = 4.15, p = .13). 
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On average, 42% of the patients in the clinical groups were treated with psychotropic medication. 

Among the comorbid Axis I diagnoses, anxiety disorders were most prevalent (62%), especially 

social phobia (40%), and major depressive disorder was common as well (37%). The most frequent 

comorbid personality disorder was avoidant personality disorder (36%). The participants provided, 

on average, 57.55 self-reports (SD = 7.77), and the compliance rate, i.e., the number of valid reports 

divided by the total number of alarms, was 94%. 

 

Table 3.1. 

Sample characteristics by group 

Variable 
BPD 

(n = 43) 

PTSD 

(n = 28) 

BN 

(n = 20) 

HCs 

(n = 28) 

Age in years     

  M (SD) 26.72 (7.07) 35.25 (7.53) 23.70 (5.97) 28.82 (7.47) 

Psychotropic medication     

  n (%) 16 (37%) 17 (60%) 5 (25%) - 

Hospitalization n (%)     

  Outpatients  26 (60%) 8 (29%) 9 (45%) - 

  Inpatients 17 (40%) 20 (71%) 11 (55%) - 

Current Axis I diagnoses n (%)     

  Major depression 9 (21%) 15 (54%) 10 (50%) - 

  Anxiety disorders 27 (63%) 19 (68%) 10 (50%) - 

  PTSD 22 (51%) 28 (100%) 3 (15%) - 

  Bulimia nervosa 9 (21%) 2 (7%) 20 (100%) - 

    (continued) 

     

     



Chapter 3: Specific Emotions in BPD Compared to Clinical and Healthy Controls 

48 

Sample characteristics by group (continued) 

 
   

Variable 
BPD 

(n = 43) 

PTSD 

(n = 28) 

BN 

(n = 20) 

HCs 

(n = 28) 

Current Axis II disorders n (%)     

  Borderline 43 (100%) exclusion criterion - 

    IPDE criterion affective 

instability 

41 (95%) 17 (61%) 12 (60%) - 

  Avoidant 24 (25%) 6 (21%) 3 (15%) - 

  Obsessive-compulsive 7 (16%) 3 (11%) 2 (10%) - 

  Dependent 7 (16%) 0 (0%) 1 (5%) - 

  Paranoid 7 (16%) 3 (11%) 1 (5%) - 

Dimensional scores     

  PDS 1.81 1.86 1.09 - 

  CTQ 66.49 79.31 44.00 30.64 

  CTQ (sexual abuse subscale) 10.53 17.58 6.78 5.11 

BPD = borderline personality disorder; PTSD = posttraumatic stress disorder; BN = bulimia 

nervosa; HCs = healthy controls; IPDE = International Personality Disorder Examination 

(Mombour et al., 1996); PDS = Posttraumatic Diagnostic Scale; CTQ = Childhood Trauma 

Questionnaire 

 

Frequencies of Specific Emotions 

In the first step, we analyzed differences in the frequencies of specific emotions between 

patients with BPD and HCs (hypothesis 1a) using mixed effects logistic regression models. We 

revealed significant differences for nearly all specific emotions, with the sole exception of joy (see 

Figure 3.1 for a visualization of the relative frequencies). In detail, patients with BPD had 43% 

lower odds of reporting interest (β = -0.85, SE = 0.32, p = .007), 3358% higher odds of reporting 

anxiety (β = 3.54, SE = 0.51, p < .001), 464% higher odds of reporting anger (β = 1.53, SE = 0.22, 
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p < .001), 1337% higher odds of reporting sadness (β = 2.66, SE = 0.40, p < .001), 2390% higher 

odds of reporting shame (β = 3.21, SE = 0.52, p < .001), 1925% higher odds of reporting disgust 

(β = 3.01, SE = 0.76, p < .001), 1254% higher odds of reporting jealousy (β = 2.53, SE = 0.92, 

p = .006), 7642% higher odds of reporting guilt (β = 4.35, SE = 0.75, p < .001), and 1456% higher 

odds of reporting unpleasant negative emotions (β = 2.74, SE = 0.42, p < .001) than HCs had. 

These findings corresponded to our hypothesis and replicated the findings of Ebner-Priemer et al. 

(2007). Contrary to our hypotheses, patients with BPD did not differ from HCs in their frequency 

of joy (β = 0.52, SE = 0.31, p = .09) or nonspecific pleasant emotion (β = 0.11, SE = 0.42, p = .79). 
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Figure 3.1. Relative frequencies of specific emotions by group. 

Note: The brackets illustrate the results of the mixed effects logistic regression models regarding the group differences in the frequencies 

of specific emotions. The alpha level was restricted to .01 to limit alpha inflation due to multiple testing. ** p < 0.01; *** p < 0.001; 

BPD = borderline personality disorder; PTSD = posttraumatic stress disorder; BN = bulimia nervosa; HC = healthy controls. Bold 

brackets indicate significant differences between the BPD group and other study groups.
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In the second step, we analyzed differences in the frequencies of specific emotions between 

patients with BPD and clinical controls (hypothesis 2a), thereby approaching the concepts of 

specificity and transdiagnostic patterns. Most often, we found a pattern with significant differences 

between the clinical controls and the HCs (all p-values < .001) but no differences between the 

clinical controls and the patients with BPD. This applies to anxiety, sadness, shame, disgust, guilt, 

and nonspecific unpleasant emotion and points to transdiagnostic findings. 

Regarding specificity, we found one emotion whose frequency was specifically heightened 

in the BPD group compared to all other groups. Patients with BPD reported anger more frequently 

than patients with PTSD (201% higher odds, β = 0.70, SE = 0.20, p < .001), patients with BN 

(260% higher odds, β = 0.95, SE = 0.23, p < .001), or HCs (464% higher odds, β = 1.53, SE = 0.22, 

p < .001). This result indicates that an increased frequency of anger may be specific rather than 

transdiagnostic. In addition, patients with PTSD exhibited more anger than HCs (230% higher 

odds, β = 0.83, SE = 0.24, p < .001). 

Interest and jealousy presented a blurry picture. In these two specific emotions, we found 

significant differences between BPD and HCs, whereas the clinical control groups exhibited no 

significant differences from the HCs (all p-values > .06). The differences between BPD and the 

clinical controls, in turn, were not significant. Some evidence for specificity was found for a 

reduced frequency of joy in the PTSD group compared to patients with BN (35% lower odds, 

β = -1.04, SE = 0.37, p = .005) and HCs (34% lower odds, β = -1.09, SE = 0.34, p = .001) but not 

compared to patients with BPD (β = 0.57, SE = 0.31, p = .07). 

 

Intensities of Specific Emotions 

In the first step of this component, we analyzed differences in the intensity of specific 

emotions between patients with BPD and HCs (hypothesis 1b) using mixed effects regression 
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models. Of the eight emotions we hypothesized to be intensified in BPD, we revealed six that 

differed significantly (see Figure 3.2 for a visualization of the intensities). As hypothesized, and 

replicating the findings of Ebner-Primer et al. (2007), patients with BPD exhibited higher 

intensities of anxiety (β = 3.57, SE = 0.92, p < .001), anger (β = 2.75, SE = 0.52, p < .001), sadness 

(β = 3.66, SE = 0.70, p < .001), shame (β = 4.36, SE = 1.13, p < .001), jealousy (β = 4.40, 

SE = 1.51, p = .008), guilt (β = 4.27, SE = 1.48, p = .005), and nonspecific unpleasant emotion 

(β = 2.90, SE = 0.72, p < .001) than HCs did.
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Figure 3.2. Intensity of specific emotions by group. 

Note: The brackets illustrate the results of the mixed effects regression models regarding the group differences in the intensity of specific 

emotions. The alpha level was restricted to .01 to limit alpha inflation due to multiple testing. ** p < 0.01; *** p < 0.001; 

BPD = borderline personality disorder; PTSD = posttraumatic stress disorder; BN = bulimia nervosa; HC = healthy controls. Bold 

brackets indicate significant differences between the BPD group and other study groups.
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Contrary to what we expected, patients with BPD missed the adjusted significance level for 

a heightened intensity of disgust (β = 3.92, SE = 1.48, p = .011). Moreover, patients with BPD 

experienced positive emotion interest more intensely than HCs did (β = 1.25, SE = 0.47, p = .005). 

However, we replicated the result that patients with BPD did not differ from HCs in their mean 

intensity of joy (β = 0.64, SE = 0.44, p = .15). 

Second, we analyzed differences in the intensities of specific emotions between patients 

with BPD and clinical controls (hypothesis 2b) to examine specificity. No significant differences 

emerged between the three clinical groups for any of the intensities of the specific emotions (all p-

values > .07). Moreover, all of the revealed differences referring to anxiety, anger, sadness, shame, 

jealousy, guilt, and nonspecific unpleasant emotion between the HC group and BPD also held true 

for the comparison between the HC group and the clinical control groups (PTSD and BN; all p-

values < .008), which hints at transdiagnostic findings even more consistently than the results with 

regard to frequency. 

In addition, patients with PTSD exhibited higher intensities of joy (β = 1.52, SE = 0.51, 

p = .004), interest (β = 1.85, SE = 0.46, p < .001), and nonspecific pleasant emotion (β = 2.56, 

SE = 0.68, p < .001) than HCs did, and patients with BN experienced more intense disgust than 

HCs did (β = 4.17, SE = 1.50, p = .008). The descriptive values of interest, disgust, and nonspecific 

pleasant emotion also gave the impression of transdiagnostic differences, but due to the 

conservative choice of alpha, not all the comparisons between the clinical groups and HCs were 

significant. 

 

Distress Induced by Specific Emotions 

In the final step, we analyzed group differences in the distress associated with specific 

emotions. In detail, using linear mixed effects regressions, we predicted distress by the interaction 
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of group and specific emotions, controlling for the occurrence and valence of these emotions. That 

is, the interaction term of the model represented the additional effect of the quality of the specific 

emotions on distress above and beyond the influence of pure positive and negative valence. 

Although we were mainly interested in this interaction effect, we will describe the findings starting 

with the main effects depicted at the top of Table 3.2. 

 

Table 3.2 

Estimates from the multilevel model to predict distress from positive and negative valence, group, 

the occurrence of specific emotions, and the interaction of group with the occurrence of specific 

emotions 

 β SE p sig.     

Intercept 0.31 0.32 .33       

Main effects         

Positive valence -0.04 0.01 < .001 ***     

Negative valence 0.36 0.01 < .001 ***     

BPD 4.45 0.42 < .001 ***     

PTSD 4.33 0.46 < .001 ***     

BN 3.81 0.50 < .001 ***     

HCs - - -      

Joy 0.03 0.12 .82      

Interest 0.20 0.12 .08      

Anxiety -0.10 0.41 .80      

Anger -0.27 0.18 .12      

Sadness 0.25 0.32 .44      

Shame -0.32 0.65 .62      

Guilt -0.50 0.91 .58      

Nonspecific negative emotion -0.32 0.33 .33      

Interaction effects         

BPD × joy -0.48 0.15 .001 **     

PTSD × joy -0.13 0.18 .46      

BN × joy -0.57 0.17 .001 **     

   (continued)     
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Estimates from the multilevel model to predict distress from positive and negative valence, group, 

the occurrence of specific emotions, and the interaction of group with the occurrence of specific 

emotions (continued) 

 
 β SE p sig.     

         

BPD × interest -0.21 0.16 .19      

PTSD × interest -0.03 0.17 .83      

BN × interest -0.47 0.20 .02 *     

BPD × anxiety 0.56 0.42 .19      

PTSD × anxiety 0.61 0.43 .15      

BN × anxiety 0.72 0.45 .10      

BPD × anger 0.69 0.19 < .001 ***     

PTSD × anger 0.51 0.21 .02 *     

BN × anger 0.83 0.24 < .001 ***     

BPD × sadness -0.56 0.34 .10      

PTSD × sadness -0.12 0.34 .73      

BN × sadness -0.56 0.37 .12      

BPD × shame 0.43 0.66 .51      

PTSD × shame 0.43 0.66 .52      

BN × shame 0.78 0.68 .25      

BPD × guilt 0.63 0.92 .49      

PTSD × guilt 0.69 0.92 .46      

BN × guilt 0.88 0.93 .34      

BPD × nonspec. neg. emotion 0.41 0.34 .23      

PTSD × nonspec. neg. emotion -0.23 0.36 .51      

BN × nonspec. neg. emotion 0.58 0.36 .10      

Number of observations 6327        

Note. β = unstandardized coefficient; SE = standard error; * p < 0.05; ** p < 0.01; *** p < 0.001; 

BPD = borderline personality disorder; PTSD = posttraumatic stress disorder; BN = bulimia 

nervosa; HCs = healthy controls (reference group). 

 

As expected, positive valence was negatively associated with distress (β = -0.04, SE = 0.01, 

p < .001), whereas negative valence was positively associated with distress (β = 0.36, SE = 0.01, 

p < .001). All clinical groups exhibited higher distress than HCs (all p-values < .001). None of the 

occurring emotions of joy, interest, anxiety, anger, sadness, shame, guilt, or nonspecific negative 
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emotion had a significant impact on distress beyond the influence of valence (p-values ranging 

from .08 to .82) in the HC group. However, in the clinical groups, we found some evidence for 

additional distress associated with the quality of three specific emotions. 

First and most impairing was anger, which was associated with increased distress in patients 

with BPD (β = 0.69, SE = 0.19, p < .001), patients with PTSD (β = 0.51, SE = 0.21, p = .02), and 

patients with BN (β = 0.83, SE = 0.24, p < .001), even when we controlled for positive and negative 

valence. Roughly speaking, the experience of anger increases distress by nearly 0.7 units in patients 

with BPD (on a scale from 0 to 10), above and beyond the influences of group and valence. This 

suggests that anger, more than other emotions, might be particularly problematic for patients with 

BPD. 

Second, when reporting joy, patients with BPD and patients with BN felt significantly lower 

distress than HCs (BPD: β = -0.48, SE = 0.15, p = .001; BN: β = -0.57, SE = 0.17, p = .001), which 

implies that patients with BPD (and those with BN) might even benefit more than HCs from 

experiencing joy. Third, patients with BN had less distress than HCs when interest occurred 

(β = -0.47, SE = 0.20, p < .02). Anxiety, sadness, shame, guilt, and nonspecific negative emotions 

were not associated with altered distress in the clinical groups (p-values ranging from .10 to .73). 

 

Discussion 

This is the first study to investigate the frequency, intensity, and distress associated with 

specific emotions in patients with BPD compared to clinical controls and HCs. Patients with BPD 

experience all of the assessed negative emotions more frequently and nearly all of the negative 

emotions more intensely than HCs, except for disgust. This confirms our hypotheses and largely 

replicates previous findings (Ebner-Priemer et al., 2007). The findings related to the positive 

emotions were less consistent. Patients with BPD and HCs differed neither in the frequency nor in 
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the intensity of reported joy, whereas patients with BPD reported interest less frequently but with 

a higher intensity than HCs. 

Regarding specificity, we found evidence that patients with BPD differed from clinical 

controls in their experience of anger but not of shame. As hypothesized, standing out from the 

otherwise largely transdiagnostic patterns, patients with BPD experienced anger more frequently 

than any of the other study groups (PTSD, BN, HCs). We found no differences in the intensity of 

anger but revealed that anger was the only specific emotion that contributed to distress above and 

beyond mere valence. The specificity of a heightened frequency of anger would be noteworthy 

already, but when combined with the distress-associated effect, the results gain deeper meaning for 

the understanding of BPD pathology. The occurrence of anger is frequent in BPD specifically and 

additionally distressing, even after negative valence is statistically controlled for. These findings 

reflect the particular importance of anger and to some extent substantiate the existence of the 

respective BPD diagnostic criterion of “inappropriate, intense anger” (American Psychiatric 

Association, 2013). They are in line with the finding of Morse et al. (2009) that BPD is associated 

with proneness to anger as well as with a report by Stepp et al. (2009), who found that patients with 

BPD are, among other altered affective experiences, angrier than patients with other personality 

disorders in the context of social interactions. Furthermore, working from the assumption of 

Mancke et al. (2017) that emotion dysregulation may constitute an underlying factor that gives rise 

to anger, a specifically frequent and impairing occurrence of anger could be the visible result of 

emotion dysregulation in BPD. 

Contrary to what we expected, the clinical groups differed neither in their frequency nor in 

their intensity of shame. Given the high relevance of shame in BPD research, it is surprising that 

shame was one of the rarest emotions reported in this study. A possible explanation is provided by 

Schoenleber and Berenbaum (2012b), who argue that patients tend to circumvent shame as an 
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especially painful emotion, either by avoidance of and escape from shame triggers or by regulating 

shame with aggression. This strategy of resorting to anger instead of shame could have contributed 

to the high frequency of anger, but this is speculative given that our study design does not allow 

for analyses of the temporal course of specific emotions. However, when examining the intensity 

of shame and especially the distress associated with that emotion, we found no evidence for an 

especially impairing role of shame. Another possible explanation for the rare occurrence of shame 

and its lack of BPD-specificity could be that our assessment of shame might be a too global 

measure: Scheel et al. (2014) found that mental disorders show different typical aspects of shame, 

with existential shame being specific to BPD. The authors characterize existential shame as an 

enduring feeling of shame, which does not need to be evoked by specific situations and which 

negatively affects a person’s self-esteem as a whole. Applied to our AA study, this could mean that 

patients with BPD might subliminally feel enduring existential shame, which might not be 

perceived as an acute emotion worth reporting in a daily life protocol. 

We were surprised to find that joy was associated with a reduction in distress in patients 

with BPD compared to HCs. This means that beyond the influence of valence, feelings of joy 

dissolve distress in patients with BPD even more than in HC participants, suggesting that joy seems 

to have a particularly relieving impact on patients with BPD. Although this also applies to the BN 

group, and although we cannot rule out the possibility of a floor effect of distress in the HC group, 

joy seems to play an important role in the downregulation of patients’ distress. 

The revealed distress reduction associated with joy might be especially interesting when 

combined with our finding of heightened distress associated with anger. Having similar affective 

intensities but experiencing them as more pronounced (because of their distress-enhancing or 

distress-reducing effects, respectively) might reflect the often-reported clinical picture of reactive 

mood and rapid mood swings in patients with BPD. This clinical impression is further reinforced 
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when patients switch between affective states with distress-enhancing and distress-reducing 

effects. Although we did not capture the temporal dynamics of specific emotions and distress, the 

alternation of particularly relieving and impairing emotions could possibly constitute affective 

dysregulation in BPD to a certain extent. 

 

Limitations 

Although we used a high-frequency AA design with clinical and healthy control groups and 

state-of-the-art multilevel modeling, the results of the study are subject to some limitations. First, 

our results describe only the occurrence of specific emotions, and we cannot make any statement 

about the context in which the emotions were reported. For example, in contrast to Tomko et al. 

(2014), we were not able to investigate in which social environments patients with BPD 

experienced anger or in which situations their anger led to high distress. Future studies should 

account for events that could be associated with the occurrence of specific emotions, for example 

by assessing potentially distressing events at each time of measurement. Second, our statements 

about specific or transdiagnostic mechanisms are limited to the two clinical control groups we 

assessed in this study. In order to validate our findings in a broader context, clinical control groups 

with other diagnoses should be investigated. Traumatization, be it through sexual abuse or 

nonvalidating rejection by close caregivers, could be one possible explanation for the largely 

transdiagnostic pattern of dysregulated specific emotions. However, trauma-related questionnaire 

measures indicate elevated levels of past traumatization only in the PTSD and BPD group and not 

in the BN group. Therefore, early sexual childhood abuse is not a satisfactory explanation for the 

transdiagnostic pattern of affective experience. Third, we investigated only female participants, 

which restricts the representativeness of the results. Given the literature regarding sex differences 

and emotion (Fischer, 2000), however, the advantage of a purely female sample is reduced 
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heterogeneity. Fourth, the 24-hour assessment period is short and does not cover the full range of 

circumstances in the participants’ daily lives. However, data from our post-assessment 

questionnaire did not reveal empirical evidence that the chosen 24-hour segment had low 

representativeness (on a scale from 0 = very ordinary to 5 = very extraordinary: M = 1.92, Sd = 

1.45), and neither representativeness (Kruskal-Wallis-Χ² = 2.18, p=.34) nor reactivity (Kruskal-

Wallis-Χ² = 0.74, p=.60) differed between the clinical groups. Fifth, we did not take the variety of 

comorbidities into account. Given that comorbid disorders are the rule rather than the exception in 

patients with BPD (Sanislow et al., 2012), patients with comorbidities are seen as representative of 

the BPD population (Baer et al., 2012). Sixth, subthreshold BPD symptomatology is present in the 

clinical control groups, and we cannot rule out its potential impact statistically given the small 

sample size of the subgroups. Although examining the descriptive results of subdivided clinical 

groups revealed only slight differences, future studies with larger sample sizes should account for 

subthreshold BPD symptomatology. Seventh, the BPD criterion of anger includes more than the 

emotional component of anger we assessed in this study (American Psychiatric Association, 2013). 

For instance, it is also characterized by angry or aggressive behaviors, and we did not assess this 

behavioral component of anger. 

 

Clinical Implications 

In clinical practice, when teaching the management of emotions, it might be particularly 

helpful for therapists to provide strategies that enable patients to manage anger effectively. The 

module on emotion regulation in the dialectical behavior therapy skills training (Linehan, 2014) 

already provides interventions to regulate anger, which should be continuously developed. The 

distress-relieving character of joy – although it might be part of affective dysregulation – 

demonstrates the importance of the inclusion of patients’ resources in the therapeutic process. 
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Therapists and patients should develop strategies to actively elicit or perceive joy, be it through 

positive activities, positive social contacts, or mindfulness-based practices. 

 

Conclusions 

Overall, while the majority of the differences revealed in the occurrence of specific 

emotions were transdiagnostic findings, we were able to identify some important features that 

might distinguish BPD from other mental disorders. Patients with BPD reported anger more 

frequently than clinical controls and felt especially distressed by this specific emotion. They 

experienced joy as often as and more intensely than HCs, and their distress was reduced even more 

than that of HCs when they felt joy. The altered affective experiences of anger and joy might 

represent an important part of affective dysregulation in BPD. 
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COMMENT: INVESTIGATING BINGE EATING USING AMBULATORY 

ASSESSMENT: THE IMPORTANCE OF AN APPROPRIATE SAMPLING 

FREQUENCY 

Chapter 4 

An adapted version of this chapter has been published as Kockler, T. D., Santangelo, P. S., & Ebner-

Priemer, U. W. (2018). Investigating Binge Eating Using Ecological Momentary Assessment: The 

Importance of an Appropriate Sampling Frequency. Nutrients, 10(1). https://doi.org/10.3390/nu10010105 

 

With great interest, we read the recently published review on emotion regulation in binge 

eating disorder (BED) by Dingemans et al. (2017). We fully agree with the authors that (a) in order 

to better understand binge eating, it is of major importance to delineate its affective consequences; 

and (b) ambulatory assessment (AA) is the gold standard to track these affective dynamics in 

patients’ everyday lives without retrospective distortions (Trull & Ebner-Priemer, 2013). Whereas 

Dingemans et al. (2017) are surprised that empirical evidence supporting the theoretical models is 

inconclusive, yet all models assume a reduction of negative affect after binge eating episodes, we 

can provide a coherent explication for the lack of evidence - namely the sampling frequency. 

Most of the studies included in the meta-analysis reported by Dingemans and colleagues 

(2017) tracked a highly dynamic process (affective consequences) using a low sampling frequency. 

However, a low sampling frequency is not able to capture rapid affective dynamics. In detail, the 

average sampling frequency in the meta-analysis was approximately 7.8 times per day (Haedt-Matt 

& Keel, 2011), which corresponds to one assessment every two hours during the waking time. Our 

case example (see Figure 4.1) depicts the underlying velocity of affective dynamics. 

We extracted a 1.5-h time segment from an AA study, in which we tracked patients with 

bulimia nervosa (BN) - among other disorders - every 15 min (±1 min) over a period of 24 h during 
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their waking time (Santangelo et al., 2014). The extracted 1.5-h time segment covers seven separate 

assessments and revealed impressive dynamics. In detail, at 4:56 p.m., the patient reported interest 

as her predominant momentary emotion, a positive emotional valence, and an urge to eat as well 

as an aversive tension at a medium level. Fifteen minutes later, the patient switched to an angry 

mood state and intense negative valence. At 5:26 p.m., she began with regular eating accompanied 

by the feeling of disgust, which then turned to loss-of-control binge eating at the next two 

assessment points until 5:58 p.m. While binge eating, the patient first felt disgust followed by 

anxiety. The urge to eat, aversive tension, and negative valence reached their climax in the middle 

of the eating episode. Whereas the urge to eat was already decreasing at the end of the eating 

episode, the aversive tension declined immediately afterward. Interestingly, this decline of tension 

was accompanied by a strong feeling of joy from 6:12 p.m. to 6:26 p.m. We would have missed all 

these dynamics using a lower sampling frequency, such as one assessment every two hours or 

assessments just before and after binge eating episodes. 
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Figure 4.1. Affective dynamics and eating behavior of a single patient with bulimia nervosa 

(BN) before, during, and after a binge eating episode. Valence constitutes the intensity of 

emotions rated on an 11-point Likert scale from 0-11, whereas the intensity rating was 

multiplied by -1 in the case of negative emotions; therefore, valence scores range from -11 to 

+11. Urge to eat and aversive tension were assessed on an 11-point Likert scale from 0-10, 

with higher values indicating a stronger urge to eat and stronger aversive tension, respectively. 

 

What applies to binge eating episodes also holds true for binge-purge episodes, which we 

provide an illustrative example of in Figure 4.2. During a 1.5-h binge-purge episode of another 

patient with BN, we see remarkable dynamics in “urge to eat” and “urge to vomit” 
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accompanied by a transition from sadness to disgust at the beginning of the purging behavior. 

This is in line with Dingemans et al. (2017), who conclude that binge eating episodes and 

binge-purge cycles may be different processes with specific affective dynamics. 

 

 

Figure 4.2. Affective dynamics, eating behavior, and purging behavior of a single patient with 

bulimia nervosa (BN) before, during, and after a binge-purge episode. Valence constitutes the 

intensity of emotions rated on an 11-point Likert scale from 0-11, whereas the intensity rating 

was multiplied by -1 in the case of negative emotions; therefore, valence scores range from -11 

to +11. Urge to eat and urge to vomit were assessed on an 11-point Likert scale from 0-10, 

with higher values indicating a stronger urge. 
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In summary, the sampling frequency must fit the dynamics of the process of interest in order 

to allow for valid conclusions (Ebner-Priemer & Sawitzki, 2007). Future AA studies testing the 

theoretical models of BED may benefit from an appropriate sampling frequency. 

 

References 

Dingemans, A., Danner, U., & Parks, M. (2017). Emotion Regulation in Binge Eating Disorder: A 

Review. Nutrients, 9(11). https://doi.org/10.3390/nu9111274 

Ebner-Priemer, U. W., & Sawitzki, G. (2007). Ambulatory Assessment of Affective Instability in 

Borderline Personality Disorder. European Journal of Psychological Assessment, 23(4), 238–

247. https://doi.org/10.1027/1015-5759.23.4.238 

Haedt-Matt, A. A., & Keel, P. K. (2011). Revisiting the affect regulation model of binge eating: A 

meta-analysis of studies using ecological momentary assessment. Psychological Bulletin, 

137(4), 660–681. https://doi.org/10.1037/a0023660 

Santangelo, P. S., Reinhard, I., Mussgay, L., Steil, R., Sawitzki, G., Klein, C., Trull, T. J., 

Bohus, M., & Ebner-Priemer, U. W. (2014). Specificity of affective instability in patients with 

borderline personality disorder compared to posttraumatic stress disorder, bulimia nervosa, and 

healthy controls. Journal of Abnormal Psychology, 123(1), 258–272. 

https://doi.org/10.1037/a0035619 

Trull, T. J., & Ebner-Priemer, U. W. (2013). Ambulatory assessment. Annual Review of Clinical 

Psychology, 9, 151–176. https://doi.org/10.1146/annurev-clinpsy-050212-185510 

 



Chapter 5: Self-Esteem Instability in BPD and Anxiety Disorders 

74 

STUDY 3: SELF-ESTEEM INSTABILITY DEFINES BORDERLINE 

PERSONALITY DISORDER MORE THAN AFFECTIVE INSTABILITY 

Chapter 5 

An adapted version of this chapter has been submitted to the Journal of Abnormal Psychology as Kockler, 

T. D., Santangelo, P. S., Eid, M., Kuehner, C., Bohus, M., Schmaedeke, S., & Ebner-Priemer, U. W. (under 

review). Self-Esteem Instability Defines Borderline Personality Disorder More Than Affective Instability: 

Findings from an E-Diary Study with Clinical and Healthy Controls. 

 

Abstract 

Borderline personality disorder (BPD) is commonly characterized by pervasive instability. 

While affective instability, despite being a diagnostic criterion in the DSM-5, is commonly seen as 

a transdiagnostic mechanism, recent studies have brought new attention to the importance of self-

esteem instability as a potential defining feature of BPD. However, evidence is lacking regarding 

whether heightened self-esteem instability is a specific feature of BPD when patients with BPD are 

compared to clinical controls. 

Using ambulatory assessment, we examined self-esteem instability and affective instability 

in participants’ daily lives. We assessed momentary self-esteem and affective state 12 times daily 

for four consecutive days in 131 patients with BPD, 121 patients with anxiety disorders (ADs), and 

134 healthy controls (HCs). To determine group differences, we used established instability indices 

and analyzed multilevel models. 

Compared to HCs, patients with BPD and those with ADs exhibited heightened self-esteem 

instability and affective instability. Importantly, while the clinical groups did not differ in affective 

instability, self-esteem instability was significantly higher in patients with BPD than in those with 
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ADs across all instability indices. Beyond the influence of mean self-esteem, patients with BPD 

had the highest general instability, the most frequent extreme changes, and the largest decreases in 

self-esteem, especially from high levels of self-esteem. 

Our results support previous findings on affective instability, which may constitute a 

transdiagnostic mechanism, and they provide the first evidence that heightened self-esteem 

instability is particularly prominent in BPD, underscoring the importance of self-esteem for the 

understanding of dysregulation in BPD. 

 

Introduction 

Instability is considered the core of borderline personality disorder (BPD), which is reflected by 

the DSM-5 definition of BPD as a “pattern of instability of interpersonal relationships, self-image, 

and affects” (American Psychiatric Association, 2013). In the examination of instability, the 

ambulatory assessment (AA) methodology is ideally suited for tracking symptomology in people’s 

daily lives using electronic diaries (e-diaries; Trull & Ebner-Priemer, 2020). A body of AA studies 

has highlighted the importance of affective instability, which was found to drive impulsivity 

(Tragesser et al., 2007), including impulsive eating behaviors (Anestis et al., 2010) and alcohol use 

(Jahng et al., 2011), and to predict suicidal ideations (Rizk et al., 2019). However, the investigation 

of self-esteem and its instability in the daily lives of patients with BPD has long been neglected, 

apart from two early paper-pencil studies, which found heightened self-esteem instability in 

subclinical samples (Tolpin et al., 2004; Zeigler–Hill & Abraham, 2006). This lack of studies is 

surprising given the empirical evidence that unstable self-esteem is associated with several BPD-

related symptoms in healthy individuals’ daily lives. These symptoms include lowered self-concept 

clarity and self-acceptance; a higher propensity toward anger, hostility, and aggressive outbursts; 
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higher reactivity to negative and positive daily events; maladaptive coping styles, interpersonal 

behavior, and cognitions; and suicidal ideations (for an overview, see Santangelo et al., 2017). 

In the assessment of dynamic features such as instability, the AA methodology is currently 

the gold standard, as it allows for capturing people’s emotional states in near real time in their 

everyday lives and for modeling dynamic within-person processes with high ecological validity 

(Carpenter et al., 2016; Trull & Ebner-Priemer, 2013). In contrast, earlier studies relying on 

traditional questionnaires had to address the problem of retrospective bias, i.e., limited congruence 

between retrospective assessments of unstable symptoms and the actual course of symptoms 

(Solhan et al., 2009). In AA approaches that investigate instability by repeatedly assessing 

momentary states using e-diaries, it is particularly important for the sampling frequency to 

correspond to rapid affective dynamics to track people’s ups and downs (Kockler et al., 2018). 

A multitude of studies have used sophisticated AA methodology to investigate the 

specificity of affective instability to BPD. While affective instability was shown to be consistently 

heightened in patients with BPD compared to that in healthy controls (HCs), the overall findings 

contradicted the BPD specificity of affective instability; that is, they suggested that affective 

instability may be similarly pronounced across different mental disorders. In a methodologically 

sound study by Santangelo et al. (2014) that combined high-frequency e-diary assessments in a 

large sample with multiple instability indices and multilevel modeling, comparisons of the affective 

instability of BPD patients with that of patients diagnosed with posttraumatic stress disorder 

(PTSD) or bulimia nervosa revealed no evidence of BPD specificity. Other studies investigating 

general affective instability showed mixed findings from comparisons of BPD patients to clinical 

control groups: while Trull et al. (2008) did not find heightened instability of general negative 

affect in patients with BPD compared to that of patients with depressive disorders, Snir et al. (2017) 

found heightened affective instability of BPD patients compared to that of patients with avoidant 
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personality disorder, but regarding only one of two instability indices. Studies investigating the 

instability of specific emotions also yielded inconsistent findings. In the study by Trull et al. (2008), 

patients with BPD exhibited higher instability of fear, sadness, and hostility than patients with 

depressive disorders, while a recent study revealed that BPD patients’ instability of anger and 

irritability did not differ from that of patients with depressive disorders and those with bipolar 

disorders (Mneimne et al., 2018). Furthermore, neither the subcomponents of affective instability 

(Santangelo et al., 2016), emotional granularity (Tomko et al., 2015), nor emotional switching, that 

is, the tendency to make large changes between positive and negative states (Houben et al., 2016), 

showed BPD-specific patterns of instability. These findings indicate that even though affective 

instability is solely listed as a diagnostic criterion in BPD (American Psychiatric Association, 

2013), it may constitute a transdiagnostic mechanism. Santangelo et al. (2014) assumed that the 

experience of affective instability could be worsened by simultaneously occurring changes in self-

esteem. Accordingly, self-esteem instability rather than affective instability might differentiate 

BPD from other clinical groups. 

Following the reasoning of Santangelo et al. (2014), three AA studies shed light on the role 

of self-esteem in the understanding of BPD. In the first study, Santangelo et al. (2017) investigated 

the temporal interplay of affective instability and self-esteem instability in 60 patients with BPD 

and 60 HCs. Using e-diaries, participants rated their momentary self-esteem and affective state, 

i.e., valence and tense arousal, at hourly intervals on four consecutive days. The study revealed 

heightened self-esteem instability in patients with BPD and replicated previous findings on 

heightened affective instability. Moreover, self-esteem instability and affective instability were 

highly correlated and intertwined, and the pattern of self-esteem instability was mainly 

characterized by large decreases from high self-esteem states and slow recovery from periods of 

low self-esteem. 
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Santangelo, Kockler, et al. (2020) expanded these findings, extending the sample used by 

Santangelo et al. (2017) by including 35 additional participants with remitted BPD 

symptomatology. Cross-sectional comparisons between acute and remitted patients with BPD 

stages showed that self-esteem instability in patients with remitted BPD, albeit still heightened 

compared to that of HCs, was significantly lower than that of patients with acute BPD. By contrast, 

affective instability was heightened both in acute and remitted patients with BPD, exhibiting no 

differences between the two groups. These findings indicate that self-esteem instability might be 

more sensitive to changes in BPD symptomatology than affective instability and therefore be 

especially characteristic of acute BPD stages. 

Furthermore, self-esteem in BPD was found to be associated with psychopathology in BPD 

patients’ daily lives. Using dynamic structural equation modeling in a sample comprising 119 

patients with BPD, Santangelo, Holtmann, et al. (2020) analyzed the antecedents and consequences 

of dysfunctional behaviors such as nonsuicidal self-injury. The results showed that low aggregated 

momentary self-esteem and high momentary negative affect were the strongest predictors of 

dysfunctional behaviors. Additionally, low momentary self-esteem predicted dysfunctional 

behaviors, which is in line with previous findings that identified self-esteem instability as a 

predictor of general psychopathology (Santangelo et al., 2017). Overall, even though highlighting 

the role of self-esteem instability in BPD, these studies leave the question open whether self-esteem 

instability is a particularly prominent feature in BPD, and studies with clinical control groups are 

lacking. 

Although affective instability and self-esteem instability are not listed as diagnostic criteria 

for any anxiety disorder (AD), several studies have investigated instability in AD populations. 

Using pencil-paper-based visual analog scales, Bowen and colleagues found higher mood 

variability in patients with ADs than in HCs in two studies (Bowen et al., 2004; Bowen et al., 
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2006). Moreover, ADs have been associated with instability of physical anxiety symptoms (Pfaltz 

et al., 2010), anxious mood (Lamers et al., 2018), and positive and negative affect (Schoevers et 

al., 2020). 

Self-esteem instability in ADs has been investigated in only one AA study: Farmer and 

Kashdan (2014) found unstable low self-esteem and high negative affect but stable low positive 

affect in patients with social ADs, but the differences in instability between patients with social 

ADs and HCs disappeared after controlling for mean levels of self-esteem. Furthermore, patients 

with social AD had more frequent acute changes in self-esteem and negative (but not positive) 

affect than HCs. 

 

Hypotheses 

In summary, in past AA studies, affective instability was found to be consistently 

heightened in patients with BPD compared to that in HCs, and some evidence was reported for 

heightened affective instability in patients with ADs compared to that of HCs. The BPD specificity 

of affective instability was investigated in several studies and did not seem evident. Although 

understudied, there is growing evidence of heightened self-esteem instability in patients with BPD 

compared to that in HCs. In AD populations, evidence for self-esteem instability is even more 

scarce. Although research recommendations argued for transdiagnostic approaches to 

psychopathology measurement (Stanton et al., 2020), no study has compared self-esteem instability 

between patients with different clinical disorders; therefore, evidence of BPD specificity is 

currently lacking. 

This study aimed to investigate disorder specificity by comparing the self-esteem instability 

and affective instability of BPD patients to that of patients with ADs and HCs in their everyday 

lives. To reveal patterns of instability, we repeatedly assessed self-esteem and affect in real-time 
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using e-diaries with a high sampling frequency approach (i.e., hourly assessments over four days) 

in patients with BPD, patients with ADs, and HCs. We analyzed group differences using three 

established instability indices. 

Based on previous research, we formulated two hypotheses. First, we hypothesized that 

patients with BPD would report higher self-esteem instability than patients with ADs and HCs, that 

is, that self-esteem instability would be specifically heightened in the BPD group. Second, we 

hypothesized that patients with BPD and those with ADs would report higher affective instability 

than HCs, that is, that affective instability would be transdiagnostically heightened but not differ 

between the patient groups. 

 

Methods 

Sample 

The sample comprised 386 female participants, of whom 131 were patients with BPD, 121 

were patients with ADs, and 134 were HCs. The participants’ ages ranged between 18 and 48 years. 

Data on subgroups of this sample, including a subgroup with fewer patients with BPD and HCs but 

without patients with ADs, were published in studies on different research questions (Santangelo 

et al., 2017; Santangelo et al., 2018; Santangelo, Holtmann, et al., 2020). All patients in the BPD 

group fulfilled the DSM-IV diagnostic criteria for BPD. Patients with BPD could be included if 

they had any comorbidities except for schizophrenia, bipolar disorder, or acute intoxication, which 

constituted general exclusion criteria. The AD group included inpatients who met the criteria for a 

current DSM-IV diagnosis of either generalized anxiety disorder, social anxiety disorder, 

agoraphobia, or panic disorder and who did not fulfill the criteria for BPD. Furthermore, to avoid 

diagnostic overlaps between the AD group and the clinical control groups used by Santangelo et 

al. (2014), we did not include AD patients with comorbid PTSD or bulimia nervosa. The exclusion 
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criteria for HCs included any current or past Axis I or Axis II disorder diagnoses, self-reported 

current psychotherapy, or the current use of psychotropic medications. 

 

Psychiatric Diagnoses 

In all study groups, diagnostic interviews were conducted using the German versions of the 

Structured Clinical Interview for DSM-IV Axis I disorders (SCID-I; Wittchen et al., 1997) and 

Axis II disorders (SCID-II; Fydrich et al., 1997). Experienced, well-trained postgraduate 

psychologists administered the diagnostic instruments. The SCID-I and SCID-II are well-validated 

diagnostic instruments with good psychometric properties (i.e., SCID-I mean κ >.71; SCID-II mean 

κ >.84; Lobbestael et al., 2011). 

 

Procedures 

Data were collected at two sites in Germany: The BPD group consisted of outpatients 

awaiting admission to a residential treatment program at the Central Institute of Mental Health 

Mannheim, whereas the AD group consisted of patients participating in a six-week inpatient 

anxiety treatment program at the MEDIAN Clinic for Psychosomatics Bad Dürkheim. To minimize 

differences due to therapy effects, we recruited inpatients with ADs at the beginning of treatment 

(within two weeks after admission to therapy). The Ethical Committee of the Medical Faculty, 

Heidelberg University, and the Rheinland-Pfalz Chamber of Physicians approved the study 

protocol. The study was carried out in accordance with the Declaration of Helsinki (World Medical 

Association, 2013). All participants provided written informed consent before being included in 

the study. 

Data on momentary self-esteem and affective state were collected during participants’ daily 

lives. After completing the diagnostic assessments, participants received an e-diary. Slightly more 
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than half of the participants (56.7%) received a smartphone programmed with the movisensXS app 

(movisens GmbH, Karlsruhe, Germany), whereas 43.3% of the participants received a palmtop 

computer (Tungsten-E, Palm Inc., USA) programmed with IzyBuilder software (IzyData Ltd., 

Switzerland). Response behavior did not differ between the two assessment devices (Santangelo et 

al., 2018). All participants were thoroughly familiarized with the e-diary. The participants 

completed the e-diary on four consecutive days, including two workdays and two weekend days. 

The e-diary emitted a prompting signal according to a pseudorandomized time-sampling schedule 

at hourly intervals (60 minutes ± 10 minutes) from 10 am to 10 pm. Participants were prompted 12 

times daily, resulting in 48 prompts per participant over the four-day assessment period. Each 

response was automatically time-stamped by the e-diary. After completing four assessment days, 

participants returned the e-diaries, were debriefed, and were financially compensated based on the 

number of completed data entries (40 to 50 Euros). All participants received feedback on their 

personal data collected during the e-diary assessment. 

 

E-Diary Assessment 

The items assessing participants’ momentary self-esteem and affective states have been 

successfully used in prior studies with high reliability for within-person changes over time 

(McDonald’s omega coefficients: ωvalence=0.75–0.79, ωtense arousal =0.71–0.75, ωself-esteem =0.83; 

Santangelo et al., 2017; Santangelo et al., 2018). At each prompt, we assessed participants’ current 

self-esteem using a four-item short form of the Rosenberg Self-Esteem Scale (Rosenberg, 1965). 

To assess patients’ momentary self-esteem state, we adapted items 1, 2, 9, and 10 with the 

following wording (translated from German): “At the moment”: (1) “I am satisfied with myself”; 

(2) “I think I am no good at all” (reverse coded); (3) “I am inclined to feel that I am a failure” 

(reverse coded); and (4) “I take a positive attitude toward myself”. Patients with a palmtop 
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computer rated the four items on a 10-point rating scale ranging from 0 to 9, whereas those with a 

smartphone rated each item on a visual analogue scale ranging from 0 to 100. To yield comparable 

values, we converted the visual analog scale ratings (0–100) into the 10-point rating scale ratings 

(0–9). 

To assess participants’ momentary affective states, we used a specifically designed and 

validated measure for repeated assessments of momentary affective states in e-diary studies 

(Wilhelm & Schoebi, 2007). The momentary affective state was conceptualized as varying along 

two dimensions, and participants rated two bipolar items for each valence (ranging from unpleasant 

to pleasant) and tense arousal (ranging from restless/under tension to calm/relaxed). The item 

wordings (translated from German) of the valence and tense arousal scales were as follows: “At 

this moment I feel”: “unwell–well” and “content–discontent” (reverse coded) and “At this moment 

I feel”: agitated–calm” and “relaxed–tense” (reverse coded), respectively. Patients with a palmtop 

computer rated the four bipolar items regarding their momentary affective state on a 7-point rating 

scale ranging from 0 to 6, whereas those with a study smartphone rated each item on a visual analog 

scale ranging from 0 to 100. To yield comparable values, we converted the visual analog scale 

ratings (0–100) into the 7-point scale ratings (0–6) for the four items. 

 

Data Preprocessing 

We created composite scores of self-esteem, valence, and tense arousal by calculating the 

mean values of the respective items for each prompt. Possible values ranged from 0 to 9 for self-

esteem and 0 to 6 for valence and tense arousal. Higher scores corresponded to positive states (i.e., 

high self-esteem; positive valence; and high calmness and, thus, low tense arousal). We color-

coded the intensity of each e-diary rating for each participant over the four-day assessment period 
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using the R package “bertin”, which allowed for the visualization of the full three-dimensional data 

set, including the subject, time, and intensity. 

 

Analyses of Instability 

Following recent guidelines on characterizing instability (Trull et al., 2015), we conducted 

statistical analyses that consider the temporal structure of the unstable processes under 

investigation and calculated three instability indices: squared successive difference (SSD), 

probability of acute change (PAC), and aggregated point-by-point change (APPC). Using the R 

function for generalized linear mixed models “glmer” (package “lme4”; Bates et al., 2015), we 

conducted specific multilevel models to analyze the SSD (a gamma model with a log link) and 

PAC (a logistic model with a logit link) in a two-level model. The equation for comparing SSDs 

returned the following (for reasons of simplicity, we describe the multilevel model comparing two 

groups, i.e., BPD patients vs. HCs; the full model only includes additional dummy variables for 

diagnostic groups): 

SSD_SEij|αj,βj~Gamma(αj,βj), E(SSD_SEij|αj,βj)=αjβj=µj, Var(SSD_SEij|αj,βj)=αjβj², 

Level 1 link function: ηj=log(µj) 

Level 1 structural model: ηj=b0j 

Level 2 model: b0j=γ00+γ01Groupj+u0j, u0j~N(0,2), 

where SSD_SEij is the square of the successive difference of self-esteem at the ith occasion for the 

jth individual; γ01 is the log-transformed group difference in the overall mean of SSD, and Groupj 

is a dummy variable, coding for BPD (Groupj=1) or HCs (Groupj=0). Further combinations of 

dummy codings were created to calculate the remaining group contrasts (AD vs. HCs, BPD vs. 



Chapter 5: Self-Esteem Instability in BPD and Anxiety Disorders 

85 

AD). To examine affective instability, SSD_SEij was replaced by SSD_valenceij or 

SSD_tense_arousalij. The multilevel model for the PAC is as follows: 

ACij|pj~Binomial(1,pj), E(ACij|pj)=pj=µj, Var(ACij|pj)=pj(1-pj), 

Level 1 link function: ηj=log(µj/(1-µj)) 

Level 1 structural model: ηj=b0j 

Level 2 model: b0j=γ00+γ01Groupj+u0j, u0j~N(0,2), 

where AC(i+1)j = 1 if the successive difference in self-esteem at the ith occasion for the jth 

individual is greater than or equal to c ≥ 2.5 (corresponding to the 90th percentile of successive 

differences across all participants), and AC(i+1)j = 0 otherwise. γ01 is the logit transformed group 

difference in the overall PAC. For valence and tense arousal, the cut-off values that corresponded 

to the 90th percentile of successive differences were each c ≥ 2.5. These procedures were similar to 

those proposed by Jahng and colleagues (2008). 

To calculate group contrasts, we used the R package “emmeans”. With this package, it is 

also possible to back-transform the results from the log (or logit) transformed scale to the response 

scale, which allowed us to report estimated mean differences in SSDs on the original response scale 

and odds ratio differences in PACs. 

As previously reported (Santangelo et al., 2014; Santangelo et al., 2017), to calculate the 

APPC, we decomposed the self-esteem time series into point-by-point changes and aggregated 

these changes by their momentary starting state into five nearly equal self-esteem bins. We used 

multilevel models to analyze group differences in decreases and increases in self-esteem depending 

on the five starting states (low, mid-low, mid, mid-high, and high). As we conducted ten APPC 

models, i.e., one model for each of the five bins both for decreases and increases in self-esteem, 
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we report Bonferroni-Holm corrected p-values to avoid alpha inflation. We applied the same 

procedures to analyze the APPC of valence. 

 

Results 

Preliminary Analyses 

Participants’ mean age was 28.9 years (SD=7.6), and there were significant age differences 

among groups (for sample characteristics, see Table 5.1; Kruskal-Wallis-Χ2=15.51, df=2, p<.001). 

On average, patients with ADs were approximately three years older than those with BPD (z=3.76, 

p<.001) and HCs (z=2.97, p<.01). The overall compliance, i.e., the percentage of participants’ valid 

e-diary assessments, was approximately 88%. From this very high level, compliance moderately 

declined over the four assessment days (β=-0.16, SE=0.02, z=-7.61, p<.001): compliance was 

highest on the first day (almost 90%) and lowest on the fourth day (85%), but compliance was still 

very high on the fourth day. The time of day did not influence participants’ compliance (β=0.01, 

SE=0.01, z=1.65, p=.10). Patients with ADs had especially high compliance (Kruskal-Wallis-

Χ2=13.38, df=2, p<.01), both compared to BPD patients (z=3.43, p<.01) and HCs (z=2.87, p<.05). 

Regarding comorbidity, patients with BPD exhibited high rates of current Axis I disorders 

(particularly ADs, PTSD, and eating disorders). In the AD group, depressive disorders were the 

most common comorbidity. With only eight patients fulfilling three or four BPD criteria and an 

average of 0.59 (SD=1.01) fulfilled BPD criteria, BPD symptomatology was very low in the AD 

group. 
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Table 5.1 

Sample characteristics by group 

Variable 
BPD 

(n=131) 

AD 

(n=121) 

HCs 

(n=134) 

group 

differences 

Age (in years)    
χ2(2)=15.51, 

p<.001 

  M (SD) 27.73 (7.71) 31.25 (8.16) 27.91 (6.28)  

  median (min - max) 26 (18 - 48) 31 (18 - 45) 26 (18 - 46)  

Total number of self-reports     
H(2)=13.38, 

p<.01 

  M (SD) 40.64 (7.65) 44.21 (3.86) 41.45 (7.23)  

  Compliance (%) 85 92 86  

Psychotropic medication n (%) 92 (70%) 62 (51%) - 
χ2(1)=9.27, 

p<.01 

Current Axis I diagnoses n (%)     

  Major depression 100 (76%) 49 (40%) - 
χ2(1)=35.01, 

p<.001 

  Dysthymia 7 (5%) 22 (18%) - 
χ2(1)=8.57, 

p<.01 

  Generalized anxiety disorder 4 (3%) 29 (24%) - 
χ2(1)=21.72, 

p<.001 

  Social anxiety disorder 18 (14%) 36 (30%) - 
χ2(1)=8.12, 

p<.01 

  Panic disorder without 

agoraphobia 
13 (10%) 19 (16%) - 

χ2(1)=1.25, 

p=.26 

    (continued) 
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Sample characteristics by group (continued)    

Variable 
BPD 

(n=131) 

AD 

(n=121) 

HCs 

(n=134) 

group 

differences 

  Panic disorder with 

agoraphobia 
16 (12%) 49 (40%) - 

χ2(1)=23.84, 

p<.001 

  Agoraphobia without panic 

disorder 
4 (3%) 13 (11%) - 

χ2(1)=4.54, 

p<.05 

  Specific phobia 7 (5%) 41 (34%) - 
χ2(1)=30.48, 

p<.001 

  Posttraumatic stress disorder 43 (33%) 
exclusion 

criterion 
- - 

  Obsessive-compulsive disorder 14 (11%) 6 (5%) - 
χ2(1)=2.26, 

p=.13 

  Substance: harmful use 36 (27%) 0 (0%) - 
χ2(1)=37.54, 

p<.001 

  Somatization syndrome 10 (8%) 1 (1%) - 
χ2(1)=5.63, 

p<.05 

  Anorexia nervosa 9 (7%) 1 (1%) - 
χ2(1)=4.71, 

p<.05 

  Bulimia nervosa 18 (14%) 
exclusion 

criterion 
-  

  Binge eating disorder 12 (9%) 2 (2%) - 
χ2(1)=5.61, 

p<.05 

  Other eating disorders 12 (9%) 7 (6%) - 
χ2(1)=0.68, 

p=.41 

Current Axis II disorders□ n (%)     

  BPD 131 (100%) 
exclusion 

criterion 
- - 

    (continued) 
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Sample characteristics by group (continued)    

Variable 
BPD 

(n=131) 

AD 

(n=121) 

HCs 

(n=134) 

group 

differences 

  BPD criteria fulfilled M (SD) 7.08 (1.27) 0.59 (1.01) - 
W=15488, 

p<.001 

  Cluster A 31 (24%) 7 (6%) - 
χ2(1)=15.16, 

p<.001 

  Cluster B* 10 (8%) 1 (1%) - 
χ2(1)=7.36, 

p<.01 

  Cluster C 57 (44%) 16 (13%)  
χ2(1)=23.03, 

p<.001 

BPD = borderline personality disorder; AD = anxiety disorder, i.e., current DSM-IV diagnosis of 

either generalized anxiety disorder, social anxiety disorder, agoraphobia, or panic disorder; 

HCs = healthy controls. Test statistics and p-values refer to group differences based on chi-square 

tests, Kruskal-Wallis tests, and Wilcoxon rank-sum tests. Compliance: the total number self-reports 

divided by the total number of prompts; □ based on 120 patients in the BPD group (11 patients with 

a secured BPD diagnosis refused to undergo the full SCID-II interview); * in addition to the BPD 

diagnosis 

 

Group Differences in Mean Symptomatology 

Multilevel analyses of the average intensity of self-esteem showed that patients with BPD 

exhibited lower self-esteem (M=4.09, SD=1.79) than those with ADs (M=6.07, SD=1.78) and HCs 

(M=8.22, SD=0.85). Patients with BPD reported their affective states to be more negative; that is, 

they reported lower valence (M=2.74, SD=1.01) and higher tension (M=2.76, SD=0.95) than those 

with ADs (M=3.71, SD=0.88 for valence and M=3.41, SD=0.86 for tense arousal) and HCs 
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(M=5.00, SD=0.74 for valence and M=4.89, SD=0.80 for tense arousal). Across the three 

constructs, all possible group contrasts (BPD>AD, BPD>HC, and AD>HC) were highly significant 

(all p-values < .001). 

The heatmaps in Figure 5.1 provide a visualization of these group differences, descriptively 

illustrating each participant’s courses of momentary self-esteem (1A), valence (1B), and tense 

arousal (1C) over the four assessment days. Each horizontal line depicts the repeated assessments 

of one participant, which are ordered by group membership. Red shades represent low self-esteem; 

negative valence; and high tension, i.e., low calmness, whereas green shades represent high self-

esteem; positive valence; and low tension, i.e., high calmness. Across the three figures, green 

shades prevail in the HC group, whereas red, orange, and yellow shades occur more frequently in 

the two clinical groups. 
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Figure 5.1. Color-coded momentary ratings of patients with borderline personality disorder (BPD), 

anxiety disorders (ADs), and healthy controls (HCs). Each row represents a subject, and each 

square represents a self-report at 1-hr intervals. The color denotes the level of (A) self-esteem, (B) 

valence, and (C) tense arousal. The color ranges from red to green, where shades of green represent 

ratings of positive momentary states and shades of red represent ratings of negative momentary 

states. White squares represent missing data. 
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Group Differences in Self-Esteem Instability 

Multilevel analyses of general instability (SSD) and the occurrences of extreme changes 

(PAC) and APPCs revealed a consistent pattern in group differences in self-esteem instability. 

First, replicating previous findings, we confirmed that patients with BPD exhibited significantly 

higher general self-esteem instability, i.e., SSD of self-esteem, than HCs (β=1.84, SE=0.12, 

z=15.79, p<.001). Expressed as estimated means, 6.31 times higher SSDs were found in the BPD 

group than in HCs. This trend held true for patients with ADs, who exhibited heightened SSDs of 

self-esteem compared to HCs (β=1.21, SE=0.12, z=10.20, p<.001), with 3.36 times higher 

estimated means. Most importantly, contrasting the clinical groups revealed that patients with BPD 

had higher SSDs of self-esteem than those with ADs (β=0.63, SE=0.12, z=5.28, p<.001). That is, 

the estimated means of patients with BPD were 1.88 times higher than those of patients with ADs, 

suggesting BPD specificity of self-esteem instability. 

Following the recommendations of Ebner-Priemer (2009), we additionally accounted for 

individual mean differences in self-esteem. We conducted the same multilevel model, including 

the person means of self-esteem as an additional predictor in the model. However, controlling for 

the mean did not notably affect the results (for details, see supplemental material S1). 

Second, we compared the group odds to report extreme changes (PAC) in self-esteem. 

Compared to HCs, patients with BPD had higher odds of the occurrence of extreme changes in 

self-esteem (β=2.57, SE=0.21, z=12.50, p<.001), with a 13.03 times higher odds ratio in the BPD 

group. Again, the same applied for patients with ADs, who had a 5.45 times higher odds ratio for 

extreme changes in self-esteem than HCs (β=1.69, SE=0.21, z=8.10, p<.001). Contrasting the BPD 

group with the AD group, we found that patients with BPD had higher odds of extreme changes in 

self-esteem than those with ADs (β=0.87, SE=0.18, z=5.00, p<.001). In other words, the odds ratio 
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of extreme changes in self-esteem was 2.39 higher for patients with BPD than for patients with 

ADs. This result suggests BPD specificity of extreme changes in self-esteem. 

Third, taking a closer look at participants’ fluctuations in self-esteem, we analyzed APPC 

as they allow to disentangle the time series into drops and increases (repairs) of self-esteem while 

controlling for floor and ceiling effects (Ebner-Priemer et al., 2007; Santangelo et al., 2014). Figure 

5.2A shows that patients with BPD exhibited significantly higher decreases in self-esteem than 

patients with ADs and HCs from every self-esteem bin (i.e., starting state). Notably, we only used 

bins with sufficient data for the multilevel group comparisons, i.e., from mid-low to high (bins with 

insufficient data are marked with crosshatched bars). Patients with ADs also had larger decreases 

from the high self-esteem bin than HCs, but the decreases in the BPD group were almost two times 

larger than those in the AD group and more than three times larger than those in the HC group. 

This finding suggests that patients with BPD report especially large decreases in self-esteem, with 

strikingly high decreases under a state of high momentary self-esteem. 
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Figure 5.2. Changes in self-esteem in relation to each previous corresponding self-esteem rating 

across patients with borderline personality disorder (BPD), those with anxiety disorders (ADs), and 

healthy controls (HCs): (A) decreases in self-esteem from low = 0–2, mid-low = 2.25–3.75, mid = 

4–5.5, mid-high = 5.75–7.25, and high = 7.5–9 starting states of self-esteem; (B) increases in self-

esteem from low = 0–1.75, mid-low = 2–3.5, mid = 3.75–5.25, mid-high = 5.5–7, and high = 7.25–

8.75 starting states of self-esteem. The numbers indicate how many participants’ data are included 

in the mean scores for each bar. * p < .05, ** p < .01, *** p < .001; p-values from the multilevel 

models were Bonferroni-Holm corrected and were not interpreted when one group of participants 

was smaller than n = 20 (illustrated with crosshatched bars). We only report significant group 

comparisons. Differences between bars (that are not crosshatched) without brackets are not 

significant. 
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Figure 5.2B shows that only a few HCs reported increases in low self-esteem states and that 

HCs had larger increases in self-esteem from mid and mid-high states than patients with BPD and 

those with ADs. Thus, the clinical groups seem to need more time to recover from low self-esteem, 

which is especially problematic for patients with BPD, given their particularly large decreases in 

self-esteem. The only exception is that patients with BPD and those with ADs showed significantly 

higher increases in the high self-esteem bin than HCs, but these group differences were very small. 

Across the three statistical indices, our analyses revealed a consistent pattern of 

dysregulated self-esteem instability in patients with BPD compared to that of clinical controls and 

HCs. Moreover, patients with ADs also exhibited higher self-esteem instability than HCs, albeit in 

a weakened form. 

 

Group Differences in Affective Instability 

To predict group differences in affective instability, we conducted the same multilevel 

analyses of the three statistical indices (SSD, PAC, and APPC) using valence and tense arousal as 

outcomes. First, consistent with previous findings, we confirmed that patients with BPD exhibited 

higher general instability, i.e., SSDs of valence (β=0.95, SE=0.09, z=10.63, p<.001) and tense 

arousal (β=0.86, SE=0.09, z=9.93, p<.001), than HCs, with 2.59 times higher estimated means for 

instability of valence and 2.36 times higher estimated means for instability of tense arousal in the 

BPD group. Similarly, patients with ADs had heightened SSDs of valence (β=0.94, SE=0.09, 

z=10.29, p<.001) and tense arousal (β=0.94, SE=0.09, z=10.67, p<.001) compared to that of HCs. 

That is, AD patients’ estimated means of instability were 2.55 times higher for valence and 2.56 

times higher for tense arousal. However, clinical patients’ affective instability did not differ in 

terms of instability of valence (β=0.01, SE=0.09, z=0.16, p=.87) or instability of tense arousal (β=-

0.08, SE=0.09, z=-0.91, p=.36). The estimated mean for instability of valence was only 1% higher 
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in the BPD group than in the AD group and was even 8% lower for instability of tense arousal, 

suggesting general affective instability to be transdiagnostically heightened. Similar to the analyses 

of self-esteem instability, controlling for the person means of valence or tense arousal did not 

notably affect these results (for details, see S1). 

Second, compared to that of HCs, the odds ratio for extreme changes (PAC) of patients 

with BPD was 3.80 times higher for valence (β=1.34, SE=0.15, z=8.97, p<.001) and 3.47 times 

higher for tense arousal (β=1.24, SE=0.15, z=8.44, p<.001). The same applied to patients with 

ADs, who had a 3.64 times higher odds ratio for extreme changes in valence (β=1.29, SE=0.15, 

z=8.61, p<.001) and a 4.00 times higher odds ratio for extreme changes in tense arousal (β=1.39, 

SE=0.15, z=9.38, p<.001) than HCs. However, neither the PAC in valence (β=0.04, SE=0.14, 

z=0.31, p=.76) nor the PAC in tense arousal (β=-0.14, SE=0.13, z=-1.05, p=.29) differed among 

the clinical groups. Compared to the AD group, BPD patients’ odds ratio for extreme changes in 

valence was only 4% higher and was even 13% lower for extreme changes in tense arousal. Thus, 

extreme affective changes were as frequent in patients with AD as in patients with BPDs. 

Third, depicting the results of the multilevel analyses of group differences in APPCs, Figure 

5.3A shows a consistent pattern of larger decreases in valence in patients with BPD and those with 

ADs than in HCs. Significant differences between the clinical groups emerged in only one bin: 

Patients with BPD had larger decreases in valence from the high bin than patients with ADs. As 

depicted in Figure 5.3B, there was no evidence of heightened increases in valence in any of the 

clinical groups. Rather, the only significant difference was that patients with BPD and those with 

ADs had lower increases in valence from the mid bin than HCs. 
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Figure 5.3. Changes in valence in relation to each previous corresponding valence rating across 

patients with borderline personality disorder (BPD), those with anxiety disorders (ADs), and 

healthy controls (HCs): (A) decreases in valence from low = 0.5–1.5, mid-low = 2–3, mid = 3.5–

4, mid-high = 4.5–5, and high = 5.5–6 starting states of valence; (B) increases in valence from low 

= 0–0.5, mid-low = 1–1.5, mid = 2–2.5, mid-high = 3–4, and high = 4.5–5.5 starting states of 

valence. The numbers indicate how many participants’ data are included in the mean scores for 

each bar. * p < .05, ** p < .01, *** p < .001; p-values from the multilevel models were Bonferroni-

Holm corrected and were not interpreted when one group of participants was smaller than n = 20 

(illustrated with crosshatched bars). We only report significant group comparisons. Differences 

between bars (that are not crosshatched) without brackets are not significant. 
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Overall, apart from slightly larger decreases from high-valence states, affective instability 

did not differ among the clinical groups and was transdiagnostically heightened compared to that 

of HCs across the different instability indices. In contrast, differences in self-esteem instability 

between the BPD group and the AD group were consistently evident. 

 

Discussion 

In this AA study, we revealed for the first time that patients with BPD, exhibited higher 

instability of self-esteem across multiple established statistical indices than a clinical control group 

of AD patients and HCs in their daily lives. Using high-frequency sampling in a large sample, we 

found that BPD patients’ general self-esteem instability was almost twice as high as that of patients 

with ADs and more than six times higher than that of HCs. This BPD-specific pattern of self-

esteem instability was also evident in participants’ probability of extreme self-esteem changes and 

participants’ decreases from different self-esteem starting states. Additionally, controlling for 

participants’ mean levels of self-esteem, although a significant predictor, did not considerably 

change the results and provided further evidence of the BPD specificity of self-esteem instability. 

Given that the average self-esteem was lowest in the BPD group among the study groups and that 

self-esteem mostly fluctuated around this low average, we assume that the combination of low and 

unstable self-esteem may be especially impairing for patients with BPD. 

In-depth analyses of decreases and increases in self-esteem explain our findings in more 

detail. Regarding the decreases, it is evident that patients with BPD suffered from especially large 

decreases in self-esteem compared to that of clinical controls and HCs. Furthermore, the lack of 

compensating repairs in self-esteem indicates that they might not recover from these drops or at 

least might remain longer in negative self-esteem states. This specific, presumably oppressive 

pattern may explain the association of low self-esteem states and dysfunctional behavior found by 
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Santangelo, Holtmann, et al. (2020). Moreover, our study is one of the first to show heightened 

self-esteem instability in patients with ADs compared to that in HCs. In contrast to the findings of 

Farmer and Kashdan (2014), these findings were robust even when participants’ mean self-esteem 

was controlled. Accordingly, although also elevated in ADs, self-esteem instability was 

particularly prominent in BPD. 

Furthermore, we extended previous findings on affective instability by adding an additional 

control group and found no evidence that affective instability was specifically heightened in BPD. 

Although affective instability was higher in patients with BPD than in HCs, it did not differ 

between patients with BPD and those with ADs. This pattern was consistent across different 

instability measures: compared to HCs, both patients with BPD and those with ADs had higher 

general affective instability (independent of participants’ mean affect, which was lowest in the 

BPD group) and a higher probability of extreme changes of affect, and they lacked repairs in large 

drops from positive valence states. Only decreases from high valence states were somewhat larger 

in the BPD group. The results align with previous studies providing evidence for a transdiagnostic 

pattern of affective instability, which was shown in the comparison of patients with BPD to those 

with PTSD and those with bulimia nervosa (Santangelo et al., 2014; Santangelo et al., 2016) as 

well as to patients with depression and those with bipolar disorders (Mneimne et al., 2018). 

Deviations from this transdiagnostic pattern were found only in the comparison of patients with 

BPD to those with avoidant personality disorder regarding the instability of negative affect (Snir 

et al., 2017) and those with depressive disorders regarding the instability of some specific negative 

emotions (Trull et al., 2008). 

In summary, heightened self-esteem instability may be a defining, specific feature of BPD, 

while our results support existing evidence that affective instability is a transdiagnostic mechanism. 

These patterns were evident independent of the statistical approach. In a synopsis of our findings 
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and those of Santangelo, Kockler, et al. (2020), namely, that self-esteem instability, unlike affective 

instability, is lower after remission from BPD, particularly heightened self-esteem instability might 

differentiate patients in acute BPD disorder stages from those with acute ADs and those in remitted 

BPD stages. 

Our study has several clinical implications. Therapists’ clinical picture of especially 

unstable BPD patients might originate from striking fluctuations in self-esteem rather than 

fluctuation in affect, which may be confused in patients’ reports in therapy sessions. Unlike 

dialectic behavior therapy in its original form, which strongly focused on the management of 

negative affective states, state-of-the-art therapy programs, including current dialectic behavior 

therapy (Linehan, 2014), have prioritized reestablishing patients’ self-esteem. Additionally, 

psychotherapies could be enriched by including coping strategies to regulate large self-esteem 

fluctuations, especially to repair large decreases in self-esteem. For instance, mindfulness-based 

exercises could help patients not dwell excessively on their alleged failures. Moreover, our data 

show that patients with BPD fortunately experience momentary states of high self-esteem, which 

is a valuable resource and might not have been considered in patients’ self-assessment. Knowing 

that their self-esteem is not persistently low but subject to temporary fluctuations could help 

patients perform more realistic self-assessment, especially during crises, and enable them to deal 

with possible setbacks in advance. Furthermore, since self-esteem and affect are highly intertwined, 

addressing the regulation of both self-esteem and affect in therapies could be effective in reducing 

dysfunctional behavior (Santangelo, Holtmann, et al., 2020). Our findings also indicate that 

emotion regulation skills could be integrated into anxiety treatment programs, particularly to help 

patients with ADs cope with fluctuating tension (Neacsiu et al., 2014). Notably, patients should not 

focus on skills during exposure therapy, as this might conflict with the aim of habituation to 
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anxiety. However, particular skills, such as acting in an opposite way to the current emotion, could 

enable patients to approach anxiety-inducing situations rather than avoiding them (Linehan, 2014). 

We acknowledge that our study had several limitations. First, the AD group consisted of 

inpatients, whereas the patients in the BPD group were outpatients waiting for stationary 

admission. To avoid group differences due to therapy effects in the AD group, we aimed to 

complete all the study procedures within the first week of the six-week treatment and not later than 

two weeks after admission. Notably, all patients in the AD group met the criteria for at least one 

acute AD in the diagnostic interview. Furthermore, to account for the different settings, we 

conducted additional analyses of data from weekends only when patients with ADs had no fixed 

therapy schedule, which revealed the same pattern of results. 

Second, we did not consider the context in which the participants’ self-esteem and affect 

fluctuated. Relevant events or triggers, such as external or internal stressors, might have driven 

patterns of self-esteem and affect. Because events or triggers might have differed between groups 

and given the growing recognition of the importance of contextual factors in e-diary studies (Aldao 

& Tull, 2015), assessments of relevant events should be taken into account in future studies. 

Third, because patients with ADs were somewhat older than patients with BPD, we 

conducted additional analyses controlling for age, which did not affect any group comparison. 

Interestingly, higher age was associated with lower instability of valence but not with instability of 

self-esteem or tense arousal. This findings is consistent with the findings of a recent AA study that 

found declining affective instability over the lifespan in patients with BPD (Santangelo et al., 

2018). Therefore, the identified age differences support our findings because patients with ADs, 

although slightly older, exhibited similarly high affective instability as patients with BPD. 

Fourth, given the purely female sample, our findings may not be generalizable to male 

populations. However, including only female participants also reduced the heterogeneity of the 
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sample. Although this may have been beneficial given the literature on gender differences in affect 

(Fujita et al., 1991) and self-esteem (Kling et al., 1999), our results should be replicated in a mixed-

sex sample. 

Fifth, we did not account for the influence of different comorbid disorders on instability. 

Within the AD group, we did not analyze the separate AD subgroups due to the small sample sizes 

and frequent presence of multiple comorbid ADs. There were a variety of comorbid Axis I and 

Axis II diagnoses in our sample, especially in the BPD group. Thus, no statement can be made 

about whether our findings apply to each AD subgroup or whether they are independent of any 

comorbidity in the BPD group. However, comorbidity is the rule, not the exception, in BPD 

(Sanislow et al., 2012), which is why our nonartificial sample of BPD patients with high 

comorbidity rates can be seen as more representative than a BPD population without comorbid 

disorders (Baer et al., 2012). 

Sixth, our statements on BPD specificity are restricted to comparisons with patients with 

ADs. Therefore, it remains unclear whether self-esteem instability in BPD also differs from that in 

other clinical control groups, especially those that have been associated with an equally heightened 

affective instability compared to that of patients with BPD or fragile self-esteem, i.e., PTSD or 

bulimia nervosa patients (Kashdan et al., 2006; Linardon et al., 2019; Santangelo et al., 2014; 

Santangelo et al., 2016). 

Despite these limitations, this is the first AA study to investigate the instability of both self-

esteem and affect in a very large sample including patients with BPD, a clinical control group of 

AD patients, and HCs. Across different statistical approaches, we consistently found that patients 

with BPD had higher general self-esteem instability, more extreme changes in self-esteem, and 

larger decreases from high self-esteem states than patients with ADs and HCs, indicating BPD 

specificity. In contrast, affective instability was heightened across clinical groups when compared 
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to that in HCs, with no differences between patients with BPD and those with ADs. Our findings 

suggest that self-esteem instability, unlike affective instability, might be the defining feature to 

describe the unstable symptomatology in the daily lives of patients with BPD. Our findings warrant 

replication and extension through comparison of patients BPD to those with other mental disorders. 
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GENERAL DISCUSSION 

Chapter 6 

Main Results 

The overall aim of this thesis was to use state-of-the-art ambulatory assessment (AA) 

methodology to unravel features that specifically characterize the emotion dysregulation and 

instability of patients with borderline personality disorder (BPD). For this purpose, studies 1 and 2 

used high-frequency electronic diary (e-diary) assessments every 15 minutes for 24 hours in a 

sample comprising 43 female patients with BPD, 28 patients with posttraumatic stress disorder 

(PTSD), 20 patients with bulimia nervosa (BN), and 28 healthy controls (HCs) to assess 

participants’ momentary emotions while they underwent daily life activities. Study 1 examined 

emotion sequences, i.e., particular patterns of two consecutive emotions, and study 2 investigated 

the frequency and intensity of emotions as well as the distress associated with these emotions. In 

study 3, the self-esteem and affective state (valence and tense arousal) of 131 patients with BPD, 

121 patients with anxiety disorders (ADs), and 134 HCs were repeatedly assessed in hourly 

intervals over four days to examine participants’ self-esteem instability and affective instability. 

The main results across the studies can be roughly divided into three patterns. Those are 1) 

features being particularly prominent in the BPD group compared to both clinical and healthy 

controls (BPD-specific patterns), 2) features being similarly heightened in the clinical groups 

compared to HCs (transdiagnostic patterns), and 3) features being heightened in the BPD group 

compared to HCs, but with no differences between BPD and clinical controls and no differences 

between clinical controls and HCs (neither specific nor transdiagnostic). 

This thesis revealed two BPD-specific patterns. First and most importantly, study 3 showed 

that the self-esteem instability of patients with BPD was almost twice as high compared to patients 
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with ADs and more than six times higher than that of HCs. These findings were consistent across 

three established statistical instability indices (squared successive differences, probability of acute 

changes, and aggregated point-by-point differences) and were robust even when controlling for 

differences in individuals’ means. In-depth analyses revealed that BPD patients’ instability of self-

esteem was mainly driven by specifically large decreases in self-esteem, especially from high states 

of self-esteem, which were not sufficiently compensated by repairs in self-esteem. These findings 

replicated and extended earlier results on heightened self-esteem instability in BPD (Santangelo et 

al., 2017) and provided the first evidence that self-esteem instability is a particularly prominent 

feature of BPD. 

Second, of all emotions assessed in study 2, only anger displayed a particularly increased 

frequency in the BPD group. Patients with BPD had more than 200% higher odds to report anger 

than patients with PTSD and those with BN as well as more than 400% higher odds to report anger 

than HCs. This finding to some extent substantiates the existence of the BPD diagnostic criterion 

of “inappropriate, intense anger” (American Psychiatric Association, 2013) as well as the 

assumption of Mancke et al. (2017) that emotion dysregulation in BPD may constitute an 

underlying factor that gives rise to anger. In contrast, shame, although considered a central emotion 

in BPD (for example, Scott et al., 2015), was no more impairing for patients with BPD than other 

negative emotions. 

Transdiagnostic patterns were the most common findings across the studies. Notably, study 

3 substantiated previous evidence of transdiagnostic affective instability (Mneimne et al., 2018; 

Santangelo et al., 2014), although affective instability constitutes a core feature of BPD according 

to Linehan’s biosocial theory (1993). The instability of valence and tense arousal was equally 

heightened in patients with BPD and those with ADs and did not differ between the clinical groups. 

Moreover, in study 2, the frequency of anxiety, sadness, shame, disgust, guilt, and unspecific 
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negative emotions was heightened across the clinical groups (BPD, PTSD, BN). The same applied 

to the intensity of interest, anxiety, anger, sadness, shame, jealousy, guilt, and nonspecific negative 

emotions. Across diagnoses and beyond emotional intensity, anger was associated with the highest 

distress, and joy was associated with lower distress compared to HCs. In study 1, persisting anxiety 

in two consecutive prompts and switches from anxiety to sadness were found to be 

transdiagnostically frequent emotion sequences. 

The third pattern of results - heightened features in the BPD group compared to HCs, but 

no differences between BPD and clinical controls and no differences between clinical controls and 

HCs - leaves the largest scope for interpretation. That is, it gives a more ambiguous picture 

regarding the question of specificity. In study 1, compared to HCs, only patients with BPD 

exhibited a heightened frequency of a variety of emotion sequences, i.e., persisting sadness, 

switches from sadness to anxiety, switches from anxiety to anger, switches from anger to sadness, 

and switches from guilt to anger. However, the frequency of those emotion sequences did not differ 

among the clinical groups (BPD, PTSD, BN). The same applies to BPD patients’ lowered 

frequency of interest and their heightened frequency of jealousy in study 2. 

Across the studies, this third pattern of results was denoted as transdiagnostic, and a pattern 

was called BPD-specific if a feature was more pronounced in the BPD group than in clinical and 

healthy controls. However, this definition may be seen as controversial from two different 

perspectives. First, scholars and practitioners might use a more liberal definition of BPD 

specificity, namely, when significant differences occurred between the BPD and the HC group that 

were not apparent when comparing clinical controls to HCs. For example, only patients with BPD 

- but not those with PTSD or those with BN - switched more frequently from anxiety to anger, with 

BPD patients having the highest relative frequency among the groups. Nonetheless, we described 

this pattern as non-specific, although another interpretation would have been conceivable: BPD 
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patients show a peculiarity, i.e., more frequent switches from anxiety to anger, which is not 

apparent in other mental disorders. However, to strengthen the robustness of our claims, we chose 

a conservative definition of BPD specificity. 

Second, using an even stricter definition of disorder specificity, one might argue that in 

order to demonstrate specificity, an elevated feature would have to stand out among various 

diagnostic groups. One of the strengths of the three studies is the inclusion of multiple clinical 

control groups that cover several DSM-5 diagnostic categories, i.e., trauma- and stressor-related 

disorders, eating disorders, and multiple anxiety disorders. Thus, the conclusions drawn about 

specificity at least relate to more than one control diagnosis. By contrast, about 90% of recent 

studies in top psychiatric journals focus on a single clinical group, thus limiting the incremental 

value of elevated psychopathology traits and mechanisms (Stanton et al., 2020). Still, our 

conclusions are restricted to the investigated clinical groups and do not apply to other personality 

disorders. Future AA studies should therefore use samples with a wide range of personality 

characteristics. By working out specific features of personality dysfunctioning in daily life, AA 

studies might provide a valuable contribution to the debate on the personality disorder (PD) section 

in the ICD-11 (World Health Organization, 2020), as will be delineated in the chapter on future 

perspectives. 

Viewed from a higher perspective, it becomes more and more evident that even in AA data 

sets, BPD specificity cannot easily be shown. The best example is affective instability as a core 

feature of BPD, which has been shown to be transdiagnostically increased in various studies with 

different clinical control groups (affective disorders, PTSD, eating disorders) and different 

sampling frequencies (Houben et al., 2016; Mneimne et al., 2018; Santangelo et al., 2014). By 

replicating this finding in another clinical control group of patients with ADs, study 3 is another 

piece of the mosaic, indicating that global measures like affective instability have difficulties in 



Chapter 6: General Discussion 

115 

capturing differences between mental disorders. However, the results of this thesis show that a 

detailed approach to specificity might be promising. In this thesis, BPD specificity was revealed 

on the level of specific emotions (specifically increased frequency of anger) and self-esteem, a 

more differentiated and neglected domain of instability (specifically increased self-esteem 

instability). 

Moreover, some results suggest that specificity is hidden deeper in the data and may be 

revealed by the combined consideration of different features. For example, study 2 did not show 

evidence of a particularly increased intensity of anger in BPD, but anger was the only specific 

emotion that contributed to distress above and beyond mere valence. Because this distress-

enhancing effect was also shown in the clinical control groups, its contribution to a nuanced 

understanding of the dysregulation of anger in BPD becomes only apparent in combination with 

the outstanding frequency of anger in BPD. Going even further, the alternation of the distress-

enhancing effect of anger and the distress-reducing effect of joy might represent an important part 

of emotion dysregulation in BPD. However, as we did not capture the temporal dynamics of 

specific emotions and distress in study 2, this assumption is speculative. 

Correspondingly, a recent study from the same data set as study 3 illustrated that future 

studies, which aim to unravel disorder specificity, should apply advanced statistical methods that 

allow for joint consideration of different constructs: Hosoya et al. (2020) investigated the coupling 

of affect and self-esteem and did not detect strong differences between the BPD group and AD 

group at first glance. Therefore, the authors argue that when studies aim to differentiate BPD 

patients from those with ADs, multiple parameters have to be accounted for, including trait-levels 

and the temporal coupling of affect and self-esteem, as well as the total and unique innovation 

variances in affect and self-esteem. For this reason, I advocate the collection of rich data sets that 

enable complex temporal analyses of different constructs in future AA studies. Furthermore, as the 
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comment in chapter 4 illustrates, future studies should use a sampling frequency that fits the 

temporal dynamics of the process of interest to allow for valid conclusions on specificity. 

 

Future Perspectives 

Contributions of AA to the ICD-11 Classification of Personality Disorders 

This section provides an outlook on research avenues for future AA studies to broaden 

existing knowledge. On the one hand, the ongoing shift in the classification systems seems to 

threaten the existence of BPD as a diagnosis and, as a consequence, future research on BPD. 

However, it may also offer opportunities for future research, especially in the field of AA. 

Dimensional PD diagnoses will presumably be much more nuanced than previous categorical 

diagnoses. When describing personality deviations on up to five traits (see Bach & First, 2018), 

clinicians and researchers will obtain individual and unique personality patterns. Consequently, 

researchers will have access to quite heterogeneous clinical data sets that allow for more 

differentiated analyses beyond preconceived beliefs in specific diagnoses. 

One future direction of AA research could be to bring more granular diagnostic insights 

into how specific traits or trait patterns unfold in individuals’ daily lives. Assuming that cross-

sectional diagnostic evaluations will be prone to several biases, such as retrospective bias in 

traditional questionnaires, patients’ reports, and clinicians’ own selective perception, it is very 

likely that AA studies will help to clarify patients’ diagnostic picture. If operationalized as AA 

study items, personality traits could be measured in individuals’ daily lives on a state level. Two 

prior studies used similar approaches to show the benefit of longitudinal methods in disentangling 

temporal dynamics in personality dysfunction, as classified in the DSM-5 alternative model for 

personality disorders (American Psychiatric Association, 2013). Roche et al. (2016) addressed the 

association of daily fluctuations of personality impairments with the Level of Personality 
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Functioning Scale (LPFS) and the personality inventory for the DSM–5 (PID) (American 

Psychiatric Association, 2013). Their results indicated that personality impairments oscillated 

across days, were predicted by both LPFS and PID traits, and were impacted by daily emotions and 

cognitive distortions. The authors conclude that longitudinal designs and temporally dynamic 

analyses may provide novel evidence to fully inform psychopathology structures (Roche et al., 

2016; Roche, 2018). 

Such studies, irrespective of whether they are based on the DSM-5, the ICD-11, or the 

Research Domain Criteria framework (RDoC; Cuthbert & Insel, 2013), may reveal an adjusted and 

refined diagnostic picture and allow for individualized therapies targeting particular issues. Put 

differently, tailor-made therapy modules could be derived from daily life manifestations of 

personality trait patterns. The construct of self-esteem instability is a well-suited example of how 

AA data may enrich individuals’ diagnostic picture. In the ICD-11, instability of self-worth will be 

defined as an essential feature in moderate and severe PDs, but not in mild PDs. Comparing the 

level of daily life self-esteem instability among individuals with different degrees of PD severity 

could provide additional real-life data, which is especially useful in evaluating dynamic personality 

features (Solhan et al., 2009). Therefore, future AA studies should use samples covering a wide 

range of personality patterns to unravel BPD-specific daily life manifestations of personality 

disorders. 

 

Assessing the Context Surrounding Emotion Dysregulation and Instability 

Another direction in future AA studies should be to improve the assessment of the context 

surrounding emotion dysregulation and instability. In self-report-based AA studies, different 

assessment strategies might be used to take individuals’ everyday life events into account, which 

will be briefly described in the following. 
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Unlike time-based designs, event-based designs theoretically allow for a timed assessment 

of events of interest. In practice, however, event-based designs require higher compliance from the 

participants who need to initiate the report autonomously at the moment right after the event 

happened, for example, after alcohol consumption (e.g., Lane et al., 2016). As our comment in 

chapter 4 pointed out, subsequent entries may skew the temporal relationship between the actual 

occurrence of an event and the emotional experience before and after the event. Another option to 

assess contextual factors in time-based designs is to predefine constructs of interest like 

dysfunctional behaviors (e.g., Santangelo et al., 2020) or interpersonal stressors (e.g., Hepp et al., 

2018). In this way, individuals’ cognitive appraisals of situations can also be captured (Houben et 

al., 2018). Repeated time-based assessment ensures continuous and simultaneous assessment of 

events and emotional experiences. Its disadvantage is that the event categories are restricted to 

those preselected by the researchers, thereby disregarding other potentially relevant events 

experienced by the participants. 

An alternative to combine the advantages of event-based and time-based designs could be 

free-text event items in time-based designs, which might expand the scope of event assessments in 

participants’ daily lives. Similar to the day reconstruction method (Kahneman et al., 2004), free-

text entries could put the researcher in a position to retrace participants’ courses of the day, 

especially when enhanced with quantitative event appraisals. Screening and classifying events 

might be tedious work for researchers. However, it may ensure that researchers take an unbiased 

view of the interrelations between individuals’ daily life events and psychological outcomes. As a 

potential side-effect, researchers may encounter daily life events that may have affected 

participants’ emotional experience, for instance, large drops in self-esteem that have not been 

considered before. Thus, processing free-text items could contribute to generating new research 

questions and hypotheses for future studies. A methodological challenge of this approach is the 
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need for subsequent classification of participants’ event entries by the researchers. Therefore, inter-

rater reliability should be determined to objectify resulting event categories. 

Although high-frequency self-reports are crucial to our understanding of daily life 

experiences, they also have limitations. For example, in states of very high tension, patients with 

BPD might not be able to react to an e-diary prompt, although those prompts could be especially 

interesting for the understanding of BPD symptoms like interpersonal conflicts, nonsuicidal self-

injury, or dissociation. Moreover, participants’ self-report on their behavior in social situations 

might be influenced by effects such as social desirability. Therefore, future studies should take 

advantage of evolving technologies, which will enrich self-report data with more objective data 

and enable researchers to actually observe human behavior. Methods like the electronically 

activated recorders (EAR) that randomly record short audio snippets in participants’ daily life have 

already been used to examine interpersonal events or the social context of anger in BPD 

populations (W. C. Brown et al., 2014; Tomko et al., 2014). After resolving open ethical 

considerations and privacy issues, EAR could be a beneficial technology to capture participants’ 

social context (Mehl, 2017). The same applies to wearable cameras (N. A. Brown et al., 2017) or 

the use of Bluetooth technology to objectify the measurement of social contact frequency in BPD. 

Furthermore, there exist proven psychophysiological AA methods like electrocardiograms, 

which continuously measure participants’ heart rate variability as an indirect measure of emotional 

reactivity (Ebner-Priemer et al., 2007). Continuous and objective assessment methods have the 

potential to overcome not only self-report bias in AA research but also the problem of inappropriate 

sampling frequency. Nowadays, the use of these methods is still complex and expensive, but 

technological opportunities will increase and simplify the use of objective AA research methods. 

Outside the research field of BPD, an ambitious and successful example of integrating objective 

measures is the study by Tost et al. (2019) that combined several new assessment methods to 
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investigate the association between mood and green space exposure. In addition to e-diary 

assessments, the study used location tracking with GPS signals, accelerometry data to measure 

physical activity, captured situational contexts and weather conditions, and used a geospatial 

method to capture green space exposure. Similar combinations of AA approaches might be 

beneficial in BPD research to get a clear picture of the context, in which BPD-specific 

dysregulation unfolds. 

Taken together, the two outlined future directions, that is, the assessment of dimensional 

personality characteristics on state level and the improvement of capturing individuals’ everyday 

context, might pave the way for individualized mobile health interventions. General treatment apps 

such as the DBT Coach app (Rizvi et al., 2016) or the mDiary app (Helweg-Joergensen et al., 2019) 

could be customized to fit patients’ individual problem areas. For example, a patient diagnosed 

with the ICD-11 pattern negative affectivity and disinhibition could be prescribed specific app 

modules targeting the stabilization of affect and self-esteem as well as providing skills that prevent 

rash and impulsive behavior. Another patient who is high on detachment could instead benefit from 

encouraging reminders to actively seek social interactions and support when feeling isolated. In 

the long run, even passive AA monitoring might enable personalized algorithms that help patients 

to perceive early warning signs in case of alarming changes in a patient’s mental state. 

 

Conclusions 

To sum up, I provided several approaches in this thesis that advance the understanding of 

how patients with BPD are impaired by emotion dysregulation and instability in their daily lives. 

The studies presented in this dissertation used high-frequency AA sampling designs that fit the 

rapid dynamics of the emotional processes investigated and large patient samples, including 

patients with BPD, different clinical control groups, and HCs. The main finding of this dissertation 
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is that self-esteem instability defines BPD more than affective instability, even though the latter is 

considered the core feature of BPD. While global affective instability revealed a transdiagnostic 

pattern, BPD-specific emotion dysregulation was rather evident at the level of specific emotions. 
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