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Abstract 

Over the past decade, there has been growing research pointing to the relevance 
of prospective imagery in directing future behavior (e.g., Libby, Shaeffer, Eibach, 
& Slemmer, 2007; Pictet, Coughtrey, Mathews, & Holmes, 2011). With respect to 
mental disorders, deleterious effects of prospective images on the psychological 
well-being of several mental disorders, especially depressive or bipolar disorders 
(e.g., Morina, Deeprose, Pusowski, Schmid, & Holmes, 2011) were detected. 
Additionally, neuronal correlates of mental imagery (e.g., Kosslyn, Ganis, & 
Thompson, 2001; for a review see Ji, Kavanagh, Holmes, Macleod, & Di Simplicio, 
2019) have been detected, however, a thorough understanding of physiological 
mechanisms possibly underlying mental imagery (e.g., associated 
endocrinological functioning) in clinical disorders, is still pending. More recent 
findings related to  Borderline Personality Disorder (BPD)  suggest the high clinical 
relevance of prospective mental imagery within the disorder, as scientific results 
revealed their impact on suicidal ideation (Schultebraucks, Duesenberg, Simplicio, 
Holmes, & Roepke, 2019) and non-suicidal self-injury (Schaitz, Kröner, Maier, & 
Sosic-Vasic, 2018). However, despite these important findings, to date, the 
evaluation of prospective mental imagery among German populations was limited 
due to the lack of an available German self-report questionnaire assessing 
prospective intrusive imagery. In order to deepen the scientific knowledge about 
the interplay of mental imagery and borderline symptomatology, the present study 
consisted out of three distinct parts: In an initial step, an English questionnaire 
assessing intrusive prospective imagery (IFES; Deeprose & Holmes, 2010) has 
been translated and validated at hand of a German healthy control-, and clinical 
sample. Afterwards, the validated questionnaire (IFES-S; Kroener, Schaitz, Maier, 
Connemann, & Sosic-Vasic, 2019) has been applied to patients suffering from 
BPD to assess the occurrence of those images within the disorder. Lastly, patients 
diagnosed with BPD underwent an imagery stress task (IST) and a real couple 
stress task (CST) to evaluate additional physiological correlates of intrusive 
imagery such as cortisol and sAA release. Results demonstrated good 
psychometric properties for the German IFES-S. Furthermore, suitable cut-off-
scores allowing for an optimal distinguishment between individuals with high and 
low expressions of intrusive mental imagery have been established. Within the 
BPD sample, results demonstrated that BPD patients experience similar amounts 
of intrusive prospective imagery as depressed patients, but elevated levels of 
those images when compared to healthy controls before controlling for depressive 
symptoms, whereas thereinafter, BPD patients did no longer differ from healthy 
participants. Lastly, initial results indicated that BPD patients experience a similar 
endocrinological stress response towards an imagined stressor, as compared to a 
real interpersonal stressor, operationalized by a laboratory conflict discussion with 
their romantic partner. In summary, the current dissertation provides initial 
evidence about the occurrence of intrusive imagery in BPD and as well as first 
indication about a possible interplay between these imaginations and physiological 
correlates. Despite several, in detail discussed limitations of the presented 
findings, the results provide first insights into the physiological processing of 
intrusive imagery of an interpersonal conflict as compared to a real-world 
interpersonal conflict, indicating similar physiological as well as subjective 
experiences of stress across both stressors.  
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1 Introduction 

Mental imagery is a powerful tool, which can act as an emotional and 

motivational amplifier, and drive human behavior, specifically, if the concerning 

mental imagery is of prospective nature, rather than a re-living of a retrospective 

event (e.g., Crane, Shah, Barnhofer, & Holmes, 2012;  for a review see Ji et al., 

2019). These features of mental imagery are of specific interest within mental 

disorders, where they trans-diagnostically contribute to psychopathology (Maxwell, 

Lynn, & Lilienfeld, 2017). With this being said, one can imagine the possible 

amplifying impact of prospective mental imagery on severe clinical disorders, such 

as Borderline Personality Disorder (BPD), where mood and interactional 

disturbances are at the core of the disorder, resulting in frequent self-injurious 

behaviors, as well as high-risk behaviors, and suicidal tendencies (Lieb, Zanarini, 

Schmahl, & Linehan, 2004; van Zutphen, Siep, Jacob, Goebel, & Arntz, 2015; 

Zanarini, Frankenburg, Hennen, & Silk, 2003). Yet, to date still little is known about 

the occurrence of prospective mental imagery in BPD. Furthermore, underlying 

physiological mechanisms possibly taking place during these mental occurrences 

have been largely neglected, with solely one study stating that people suffering from 

BPD experience heightened physiological arousal in response to a mental image, if 

the image is related to the symptomatology of the disorder (Limberg, Barnow, 

Freyberger, & Hamm, 2011). However, neuroimaging research on mental imagery 

provides an interesting framework by stating the effects of mental images on the 

activation of important cognitive structures such as the visual cortex, as well as the 

amygdala, medial prefrontal cortex (mPFC), and the nucleus accumbbens (Costa, 

Lang, Sabatinelli, Versace, & Bradley, 2010; Kim et al., 2007; Sabatinelli, Bradley, 

Lang, Costa, & Versace, 2007). These findings hint towards possible underlying 

physiological mechanisms taking place during the experience of mental images, with 

additional research in the field of anxiety disorders suggesting that mental images 

physiologically effect people suffering from anxiety disorders differently than healthy 

participants (e.g., McTeague, Lang, Laplante, & Bradley, 2011). These 

neuroscientific findings suggest the activation of similar neurocognitive structures 

during the experience of mental images as well as real-world content, leading to the 

possibility of mental images being just as powerful in eliciting biological responses 
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as real-world content. Knowing the deleterious effects of stress on mental and 

physical health, it would therefore be interesting to investigate if mental images are 

capable of eliciting a physiological stress response which is similar to a stress 

response towards an objective stressor originating outside of the individuum.  Taken 

together, there appears to be an interesting interplay between mental imagery and 

clinical psychopathology, which encourages the investigation of such interplay 

specifically within BPD, which in turn shall be the main focus of this dissertation. 

Therefore, the present research will focus on evaluating the occurrence of 

prospective mental imagery in BPD and assess physiological correlates associated 

with such mental images. 

 

1.1 Mental Imagery1 

But what exactly do we mean by mental imagery? Memories? Mental 

movies? Or pictures of the past, just like in a photo book? A widely used definition 

of mental imagery dates back to 2001, where Kosslyn, Ganis and Thompson 

referred to mental imagery as the human capability of creating perceptual 

experiences by using information stored in the memory, without the presence of 

actual external sensory input. A more figurative description of this definition refers 

to mental imagery as seeing in the “mind´s eye”, or hearing in the “mind´s ear” etc. 

(Kosslyn et al., 2001, p. 635). Mental imagery can be extraordinarily vivid, including 

multiple sensory impressions, while ranging from short-lived sensory impressions 

(e.g., a quick mental picture) to elaborated mental movies, including detailed 

information about past-, or possible future events, which can be pinned down to 

particular dates, times, space, or context (Ji et al., 2019). 

When comparing these mental images to purely verbal-linguistic content of 

identical material, past research has repeatedly shown a stronger association 

between mental images and emotional outcomes, hinting towards the possibility 

that mental images are more capable in eliciting an emotional response than 

entirely verbal mental representations (e.g., Holmes, Lang, & Shah, 2009; Holmes, 

                                                 
1 This chapter is part of the published manuscript by Kroener et al. (2019) and has been adapted 

and extended to fit the scope of this dissertation. 
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Mathews, Mackintosh, & Dalgleish, 2008; Nelis, Holmes, Palmieri, Bellelli, & Raes, 

2015). This finding is of specific relevance within later described clinical disorders, 

especially within BPD, since mental images could amplify the repercussions of 

cognitions on emotional outcomes, leading to the aggravation of mood 

dysregulation in clinical disorders (Holmes, Geddes, Colom, & Goodwin, 2008). 

Moreover, mental imagery inherits a substantial role within routinely performed 

cognitive functions, such as the understanding of language, problem solving, and 

three-dimensional or spatial mental planning (Byrne, Becker, & Burgess, 2007; Dils 

& Boroditsky, 2010; Kosslyn, Seger, Pani, & Hillger, 1990). It is a key element 

representing our personal past-, and future experiences, which subsequently drive 

our behavior, guide us in making informed decisions and plans, and teach us about 

how to create and maintain relationships (Holmes & Mathews, 2005; Kosslyn, 

1994; Seligman, Railton, Baumeister, & Sripada, 2013; Taylor, Pham, Rivkin, & 

Armor, 1998). Moreover, as stated above, they simulate real-world experiences “in 

the mind´s eye” (Kosslyn et al., 2001, p. 635), and hence have the indwelling 

capacity to elicit powerful emotions on a subjective, and an objective, physiological 

level, and impact our motivational system (e.g., Di Simplicio, Mcinerney, Goodwin, 

Attenburrow, & Holmes, 2012; Holmes & Mathews, 2005; Ji, Heyes, MacLeod, & 

Holmes, 2016; May, Kavanagh, & Andrade, 2015; Moulton & Kosslyn, 2009). 

However, since mental imagery inherits a crucial role within everyday viability, the 

malfunctioning of this capacity can have deleterious effects, as it has been linked 

to neurocognitive impairments in psychiatric disorders like schizophrenia or 

dementia (e.g., Brébion, Ohlsen, Pilowsky, & David, 2008; Irish & Piolino, 2016). 

Furthermore, mental imagery has been commonly linked with mental disorders, 

such as anxiety disorders (Morina et al., 2011), bipolar disorders (McGill & Moulds, 

2014), depression (Görgen, Joormann, Hiller, & Witthöft, 2015; Holmes, Blackwell, 

Burnett-Heyes, Renner, & Raes, 2016), non-suicidal self-injury (NSSI; Schaitz, 

Kröner, Maier, & Sosic-Vasic, 2018), or even suicidality (Schultebraucks et al., 

2019), where mental representations of external and internally experienced stimuli 

are flawed, leading to emotional and behavioral disturbances, which can contribute 

to the maintenance of the disorder.  
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When looking at mental imagery and its underlying mechanisms from a 

neurocognitive stance, it is interesting that past neuroimaging studies have 

revealed that both, visual perception of real-world material, as well as visual mental 

images activate the same brain region, namely the primary visual cortex (Dijkstra, 

Zeidman, Ondobaka, Van Gerven, & Friston, 2017; Slotnick, Thompson, & 

Kosslyn, 2005). Further, emotionally laden visual imagery, as well as watching 

emotionally laden content both activate the same neuronal areas, namely, the 

nucleus accumbens, the medial prefrontal cortex (mPFC), as well as the amygdala 

(Costa et al., 2010; Kim et al., 2007; Sabatinelli et al., 2007). On a similar note, 

mental images activate identical neuronal pathways as either auditory, or 

somatosensory perception (Ehrsson, Geyer, & Naito, 2003; Hubbard, 2010). 

Taken together, these findings provide scientific indices as to why mental imagery 

can be perceived as a “real-world experience”, such as commonly described in 

Posttraumatic Stress Disorder (PTSD) during the experience of flashbacks (e.g., 

Brewin, 2015). In this sense, mental imagery might be comparably powerful in 

terms of directing behavior as real-word experiences. However, although there is 

scientific evidence from neuroimaging studies about the perception of “realness” 

of mental images, to date, little is known about possible physiological mechanisms 

that might be elicited by mental images. Looking at past research on imagery and 

stress, it is very interesting that although early research conducted by Sutherland 

and Harrell (1986) revealed that imagery processes can elicit a physiological stress 

response, research on imagery has largely focused on the preventative and stress 

buffering effects of mental images (e.g., Eller, 1999; Varvogli & Darviri, 2011; 

Wynd, 1992) rather than on their possible adverse effects on a physio-biological 

level, dependence on the content of the mental image. This is rather curious, as 

one might assume that if positive imagery processes have beneficial effects on 

physiological parameters and health, negative or even intrusive mental images 

might promote the opposite effect. This notion is primarily derived from research 

on PTSD where, for instance, flashbacks and intrusions have been associated with 

physiological hyperreactivity (e.g., Lanius, Bluhm, Lanius, & Pain, 2006; Nixon & 

Bryant, 2005; Olatunji & Fan, 2015). Moreover, a recent study (Limberg et al., 

2011) investigated the impact of aversive imagery on physiological parameters 
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(i.e., HR and RSA) in BPD in association with PTSD symptomatology and revealed 

that BPD patients experienced heightened physiological arousal as compared to 

healthy controls, if the mental image was related to BPD symptomatology, such as 

abandonment and rejection in close relationships. Further, there was no difference 

between BPD patients and healthy controls (HC) regarding their physiological or 

emotional reactivity, if images other than abandonment and rejection related 

themes were presented; and BPD patients showed an attenuated response to 

disorder relevant imagery, if there was a comorbid PTSD diagnosis (Limberg et 

al., 2011).  

Taking these findings together, it becomes apparent, that mental imagery 

might be crucial within clinical psychopathology, such as PTSD, BPD, or bipolar 

disorder, due to its inherent capability to elicit emotional responses, while 

activating the same neuronal pathways and brain regions as real-world sensory 

stimuli. Looking at these abilities from a psychotherapeutic perspective, one might 

understand the deleterious as well as positive effects of mental images: If positively 

executed, imagery can have a healing effect, as commonly described within 

schema-, or trauma therapy by implementing imagery receipting’s of emotionally 

aversive past experiences (e.g., Arntz, 2012; Arntz, Tiesema, & Kindt, 2007; 

Holmes, Arntz, & Smucker, 2007). However, it can also amplify negative emotions, 

such as anxiety in social phobia, or hopelessness in depression, when filled with 

negative images about past experiences, such as rejection, or future events, such 

as suicide acts (e.g., Hirsch, Clark, Mathews, & Williams, 2003; Hirsch & Holmes, 

2007; Holmes et al., 2016; Ji et al., 2019; Stöber, 2000; Weßlau, Cloos, Höfling, & 

Steil, 2015). To acquire a deeper knowledge about the possible importance of 

mental imagery within BPD, the next chapter shall characterize the latter disorder, 

whereas subsequent chapters shall further incorporate psychopathology and 

mental imagery.  
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1.2 Borderline Personality Disorder 

Borderline Personality Disorder (BPD), to date, is one of the most commonly 

investigated personality disorders, possibly due to its high occurrence within 

clinical settings, with an estimated prevalence of 20% in psychiatric inpatients 

(Ellison, Rosenstein, Morgan, & Zimmerman, 2018), and 15% in psychiatric 

outpatients (Trull et al., 2008). Looking more closely into epidemiological data, Trull 

and colleagues (2008) stated that the lifetime prevalence is estimated at about 3%, 

with a 15-year prevalence of up to 15%. People suffering from BPD also report 

high rates of comorbid disorders, such as depressive disorders (80%), anxiety 

disorders (88%), substance abuse disorders (64%), eating disorders (53%), 

attention deficit and hyperactivity disorders (ADHD; up to 30%), bipolar disorders 

(15%), and somatoform disorders (10%; Chapman, Jamil, & Fleisher, 2019). 

Additionally, BPD highly correlates with an inability to maintain a healthy work life, 

elevated rates of suicide (8-10%) and suicide attempts (60%), high risk behavior 

(e.g., unprotected sexual encounters), as well as a subjectively reduced quality of 

life (Grant et al., 2008; Skodol et al., 2002; van Asselt, Dirksen, Arntz, & Severens, 

2007; Zanarini, et al., 2003). This high burden of the disease results in the 

disorder´s substantial role within the German healthcare system (Wagner et al., 

2013), where the yearly costs associated with the disorder cumulate around 4 

Million Euros (15% of the total costs for mental disorders), consisting out of 50 

days of treatment per year, an equivalent of 22.000€ per person (Bohus & Lieb, 

2012). However, Zanarini and colleagues (2010) also reported a 93% remission 

rate after 2 years, with a 50% recovery rate after 10 years, considering the 

individuals suffering from BPD received the respective treatment. Still, BPD has 

been associated with frequent relapse (15-34%; Zanarini et al., 2010). 

But what makes BPD more prone to reoccurring hospitalizations than many 

other mental disorders? Which mechanisms underlie the heightened emotional 

and psychological disturbance? To clarify these questions, first and foremost, it is 

important to define BPD, by gaining insight into the diagnostic criteria inherent in 

the disorder.  
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According to the ICD-10 (World Health Organisation, 2016, German 

Version, p.241f), the Emotionally Instable Personality Disorder, Borderline-Type is 

defined as: 

1. Identity Disturbance and insecurity regarding personal goals and 

inner preferences (including sexual). 

2. Tendency to engage in unstable and intense interpersonal 

relationships, which frequently result in emotional crisis. 

3. Frantic efforts to avoid abandonment 

4. Reoccurring threats or actions of self-harming behavior 

5. Chronic feelings of emptiness  

6. Marked tendency to act unforeseeably, and without consideration of 

the consequences 

7. Marked tendency for arguments and conflicts with others, especially 

if impulsive actions are prevented or rebuked 

8. Intense anger and difficulty controlling anger, resulting in anger-, or 

violence outburst. 

9. Difficulties to maintain actions, which are not rewarded immediately 

10. Instable and capricious mood 

In order to reliably diagnose the disorder, at least 2 criteria out of points 1 through 

5, and at least 2 criteria out of points 6 through 10 have to be met.  

 

On a more general note, BPD can be characterized by four hallmark 

features—emotion dysregulation, identity disturbance, impulsivity, and 

interpersonal hypersensitivity (DSM-V, APA, 2013, Figure 1) — which have a 

multifactorial etiology.  
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Figure 1  
 

Core Features of BPD 

 

 

 

Looking at possible etiological factors of the disorder, past research has 

shown strong evidence for a genetic predisposition, with twin studies reporting a 

heritability of 50% (Amad, Ramoz, Thomas, Jardri, & Gorwood, 2014). On the 

same note, monozygotic twins showed a higher concordance for BPD rates than 

dizygotic twins (for a review see Amad et al., 2014). In addition, environmental 

factors appear to majorly redound to the development of the disorder. Specifically, 

childhood maltreatment (i.e., physical, sexual, or emotional abuse or neglect), has 

been strongly associated with the disorder, with up to 70% of BPD patients 

reporting early maltreatment experiences (for a review see Cotter, Kaess, & Yung, 

2015; Ibrahim, Cosgrave, & Woolgar, 2018). Other environmental factors include 

poor maternal attachment (anxious-avoidant, anxious-disorganized, or anxious-

ambivalent; e.g., Godbout, Daspe, Runtz, Cyr, & Briere, 2019; Nickell, Waudby, & 

Trull, 2002), maternal separation (e.g., Crawford, Cohen, Chen, Anglin, & 

Ehrensaft, 2009), sexual or physical abuse (e.g., Herman, Perry, & Van Der Kolk, 

1989), insufficient and unstable family boundaries, as well as parental mental 

disorders including substance abuse (e.g., Bradley et al., 2005; Guzder, Paris, 

Zelkowitz, & Marchessault, 1996; Infurna et al., 2016; Shapiro, 1992).  

Emotion Dysregulation

Interpersonal 
Hyper-
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Identity Disturbance

Impulsivity
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Over the past decades, researchers have proposed various psychological 

theories around the development of BPD, out of which the most important ones 

shall be briefly summarized hereinafter. Most recently, there has been an alteration 

to the Mentalizing Model (Fonagy, Luyten, Allison, & Campbell, 2017a, 2017b), 

which was initially developed by Fonagy and Bateman (2008). This new 

perspective to the Mentalizing Model proposes that apart from aversive attachment 

experiences during childhood resulting in mentalizing difficulties, the development 

of BPD results from a lack of resilience towards psychological stressors, with the 

term resilience referring to the capability of adaptively adjusting to a stressor by 

cognitively performing a re-appraisal of negative occurrences. Impairment of this 

capability subsequently results in the accumulation of negative experiences, and 

the incapability to learn from positive experiences. Resulting out of these difficulties 

in mentalizing, generating accurate mental representations, and adaptively 

reappraising, people affected by BPD experience hardship in respect to adequate 

social communication and adequate interpretations of social interactions, 

eventuating in frequent interpersonal conflicts. Another popular theory within 

clinical research and practice is Linehan´s Biosocial Model (Crowell, Beauchaine, 

& Linehan, 2009; Nathan & Scobell, 2012). Within this model, Linehan proposes 

an association between genetic vulnerability on one side, and a chronically 

invalidating environment (i.e., an environment that constantly instills that you are 

wrong, by either disregarding, ridiculing, or denying your thoughts, emotions, and 

opinions) on the other. Later on, Linehan and her research group extended on the 

biosocial model, by adding difficulties within emotion regulation, as well as 

difficulties in adaptively coping with stress (e.g., Crowell et al., 2009). 

Taking all disorder characteristics and etiological findings together, it 

becomes apparent that BPD is a multifaceted disorder, which can be investigated 

on the basis of various approaches. However, looking at the above provided 

summary of the disorder and its psychological theories, it is interesting that several 

theories have either explicitly or implicitly referred to the disorder´s difficulty in 

coping with emotional distress. Moreover, the diagnostic criteria, as well as the 

psychological theories have proposed the disorder´s inherent incapability to form 

and maintain lasting and stable relationships from different angles. Furthermore, 
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Kernberg and Michels (2009) as well as Fonagy and Bateman (2008) have 

proposed BPD patient´s cognitive difficulties, specifically referring to mental 

representations or dysfunctional coping mechanisms, resulting in additional stress. 

Although important theories of BPD, which are already widely implemented within 

BPD treatment, have proposed cognitive deficiencies in regard to mental 

representations and coping, to date, the association between mental imagery as a 

moderating factor-, or possibly even source of physiological stress has not been 

taken into account. As stated in the previous chapter, there has been evidence 

demonstrating a strong association between mental images and emotional 

responses, which are not elicited if the presented material is merely verbal (e.g., 

Holmes, Lang, & Shah, 2009; Holmes & Mathews, 2005; Holmes, Mathews, et al., 

2008; Nelis et al., 2015). Within the context of BPD, it yet remains unclear, whether 

and how mental representations and associated images of the future, over and 

above images of the past, impact BPD functioning. However, looking at the nature 

of the disorder, and the thus far acquired knowledge about mental imagery in 

general, one might propose that mental images might play a crucial role within 

emotion regulation processes and dysfunctional behaviors in BPD. To support this 

hypothesis, and to acquire an understanding about mental imagery and its 

association with mental disorders — specifically BPD — the next chapter shall 

review past findings. By doing so, the upcoming chapter first summarizes past 

research on mental imagery within the context of anxiety and depressive disorders, 

due to these disorders´ high comorbidities with BPD, while ending with a transition 

to findings within the context of BPD itself.  
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1.3 Mental Imagery within Clinical Psychopathology 

Over the past decades, there has been strong and accumulating evidence 

linking intrusive mental imagery to psychiatric disorders and their development (for 

a review see Ji et al., 2019). Moreover, within mental disorders, the experience of 

intrusive mental imagery has been associated with increased burden of disease 

(e.g., Ng, Heyes, McManus, Kennerley, & Holmes, 2016). However, the 

importance and relevance of intrusive mental imagery to the onset, development, 

and maintenance of psychiatric disorders has long been neglected. Whereas there 

is various research on mental imagery and the correlation thereof with depression 

and anxiety disorders (for a review see Ji et al., 2019), intrusive mental imagery of 

past experiences is most commonly known within PTSD, as one of its hallmark 

features is the experience of mental imagery in form of intrusions and flashbacks 

(Ehlers, Hackmann, & Michael, 2004). These lead to significant distress and 

anxiety, resulting in high avoidance behavior that is substantially impairing daily 

functioning (Ehlers et al., 2004; Grey & Holmes, 2008). Another anxiety disorder 

frequently associated to aversive mental imagery is social phobia, where people 

suffering from this disorder experience recurrent images of adverse social events, 

which are termed to have a strong correlation with the onset of the disorder 

(Hackmann, Clark, & McManus, 2000). In addition to the re-experience of previous 

events, people suffering from social phobia report the experience of intrusive 

prospective imagery, i.e. mental images about future events (e.g., McTeague et 

al., 2009; Morina et al., 2011; Morrison, Amir, & Taylor, 2011) such as holding a 

speech in front of an audience and being laughed at, which additionally increase 

anxiety symptoms, distress, and aversion of social situations where the person 

could be the center of attention (Hirsch et al., 2003). Previous research on the 

causes of such avoidance behavior supports this notion by indicating an 

association between the capability of producing mental images and the amount of 

aversion of a certain situation (Dadds, Hawes, Schaefer, & Vaka, 2004). Another 

disorder, where mental images play a significant role within the development and 

maintenance clinical psychopathology is the obsessive-compulsive disorder (OCD 

Coughtrey, Shafran, Lee, & Rachman, 2013). Within this clinical disorder, there is 

a high prevalence for imaginations around a possible contamination with bacteria 
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or other sickness provoking elements, which are in turn linked to marked amounts 

of anxiety and distress, as well as neutralizing behavior, such as compulsive 

washing (Coughtrey et al., 2013). Mental imagery further plays a special role within 

generalized anxiety disorder (GAD), where people perform continuous mental 

actions of verbal worrying in order to avoid emotional and physiological activation 

either through mental images of the anxiety provoking event, or the confrontation 

with a possible uncontrollable situation  (Borkovec, Alcaine, & Behar, 2004; Stöber, 

1998). This finding aligns with previous research stating that mental imagery 

provokes stronger emotional activation than purely verbal representations 

(Holmes, Geddes, et al., 2008; Holmes et al., 2009; Holmes & Mathews, 2005; 

Nelis et al., 2015), whereas cognitively worrying through verbal representations 

increases the abstractness of the worry-provoking situation, thus leading to a 

decrease in anxiety (Behar, DiMarco, Hekler, Mohlman, & Staples, 2009). 

However, this avoidance of emotional and physiological activation through verbal 

worrying is short-lived, as the emotional arousal returns immediately after the 

process of worrying is being paused, whereas interestingly, the evolving emotional 

arousal in turn is associated with mental imagery (Behar et al., 2009). On a more 

general note, anxiety has been associated with fortified imaginations of negative 

events (Stöber, 2000), which display high vividness (Macleod, Pankhania, Lee, & 

Mitchell, 1997; MacLeod & Byrne, 1996; Morina et al., 2011; Stöber, 2000), as 

opposed to depressive disorders, where there has been a lack of vividness 

reported within imagery processes (Morina et al., 2011). However, results on the 

vividness of imagery within depression are mixed, as another web-based study by 

Weßlau  and colleauges (2015) stated that specifically high depression scores on 

the Beck Depression Inventory (BDI-II; Beck, Steer, & Brown, 1996) were 

positively correlated with the vividness and frequency of negative mental imagery, 

and were further linked to the experienced amount of distress, as well as a higher 

negative to positive mental imagery ratio. Additionally, depression has been 

associated with emotionally distressing imagery, while also being linked to a  

reduced capability in generating positive mental images (Holmes, Blackwell, 

Burnett Heyes, Renner, & Raes, 2016). 
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Recent developments of clinical mental imagery research have increasingly 

emphasized a crucial and previously neglected role of prospective intrusive 

imaginations in the psychopathology of mental disorders. Prospective 

imaginations are defined as “the experience of involuntary, distressing mental 

images of events in the future that come to mind unbidden” (Deeprose & Holmes, 

2010, p. 201). The importance of focusing on prospective imagination—as 

mentioned above—becomes apparent looking at previously stated findings 

indicating that the brain is incapable of differentiating between either imagination 

or real-world experiences, or images of past and future occasions (Byrne et al., 

2007; Kosslyn et al., 2001; Kosslyn et al., 1994; Pascual-Leone et al., 1995; 

Schacter et al., 2007), stressing the importance of focusing on imaginary pre-

experiencing in terms of “flash-forwards” (Holmes, Crane, Fennell, & Williams, 

2007, p. 423) This idea becomes critical when looking at research portending that 

mental images are capable of driving human behavior (Libby et al., 2007; Pictet et 

al., 2011; Vasquez & Buehler, 2007). For example, Libby et al. (2007) revealed 

that participants were more inclined to vote within an impending election, if they 

were assigned to the condition where they had to imagine the accomplishment of 

the voting situation beforehand, thus suggesting that the accomplishment of an 

anticipated behavior is linked to imaginations thereof. Furthermore, Pictet and 

colleagues (2011) were able to show that participants were performing better at a 

task immediately following a positive imagination as well as 24-hours after the 

positive imagination, as compared to participants who were either imagining a 

neutral-, or negative event before task performance, further supporting the notion 

of mental images impacting future behavior. These finding nowadays inherit a key 

role within research on suicidality, where recent studies proposed a strong 

evidence for an association between suicidal flash-forwards and the ideation of 

suicidal acts (Crane et al., 2012). Specifically, Holmes et al. (2007) revealed that 

all of their investigated formerly suicidal patients experienced vivid mental imagery 

of prospective suicide attempts. Within the same sample, suicidal ideation was 

correlated with the imaginary preoccupation about suicide, and the perceived 

realness of these imaginations. Another clinical study provides additional support 

for these previously reported findings, by showing the presence of suicidal flash-
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forwards in suicidal patients, whereas patients affected by such flash-forwards 

experienced a higher amount of suicidal ideation, than patients without these 

images (Ng et al., 2016). Moreover, individuals with previous suicidal ideation or 

suicide attempts displayed higher amounts of negative prospective images than 

healthy controls (Crane et al., 2012), with the imagery about suicide or aftermath 

of death being more vividly imagined (Crane et al., 2012; Hales et al., 2011; 

Holmes, Crane, et al., 2007). Due to these findings within the context of imagery 

and suicidality, Ng and colleagues (2016) argued that suicidal-flash forwards could 

hence be termed as an important marker for suicide risk. 

Looking at depression and its strong association with suicidal behavior 

(Mann et al., 1999), it becomes apparent that studies on prospective mental 

imagery in clinical disorders, especially within the context of suicidal flash-forwards 

are crucial to detect underpinnings of future behavior. Whereas the knowledge 

around the frequent occurrence of negative mental images in depression dates 

back to 1994 (Birrer et al., 2007; Kuyken & Brewin, 1994), research within the past 

decade revealed that depressed patients additionally experience high levels of 

personally-relevant prospective intrusive images (Morina et al., 2011), indicating 

that mental imagery could be a maintenance factor for the disorder (MacLeod & 

Byrne, 1996; Starr & Moulds, 2006). Prospective intrusive imagery has further 

been associated with higher scores of depression and anxiety within a vast variety 

of affective disorders. (Morina et al., 2011).  

Lastly, a study conducted by Schaitz et al. (2018) revealed that 67% of BPD 

patients investigated within the study reported intrusive mental imagery of non-

suicidal self-injury (NSSI). Amongst these intrusive mental images, 9% were 

retrospective, whereas 42% were prospective mental images of NSSI (Schaitz et 

al., 2018). To add onto these findings, the same study showed the predictive value 

of these vivid NSSI imaginations on the actual conduct of self-harming behavior, 

indicating that the routinely assessment of prospective intrusive imagery could be 

an essential steppingstone in the detection, treatment, and prevention of NSSI. 

Moreover, another recent study investigating BPD patients and patients suffering 

from Major Depressive Disorder (MDD) revealed that all participants undergo vivid 

intrusive imaginations about suicide; while participants diagnosed with BPD and 



 24 

comorbid PTSD experience even more vivid images of suicide than participants 

solely diagnosed with MDD (Schultebraucks et al., 2019). Interestingly, 

Schultebraucks, et al. (2019) further showed an association between imagery of 

suicide on one hand and rates of past suicide attempts, extends of suicidal 

ideation, and aversive experiences during childhood on the other. Furthermore, a 

recent study by Cloos, Di Simplicio, Hammerle, and Steil (2020) revealed that 

within young adults who experience NSSI, mental images of NSSI frequently occur 

before engaging in actual NSSI behavior on the same day. 

Taking these findings on mental imagery together, the immanent role of 

prospective mental images within several disorders, specifically within BPD and 

the disorder´s highest comorbid disorders, namely, anxiety and depressive 

disorders, becomes apparent. Considering the possible deleterious effects (i.e., 

suicide, NSSI, disorder maintenance) of negative prospective images for 

psychological well-being, affect, motivation, and ultimately behavior and 

exacerbation of BPD symptoms, it is crucial to evaluate the presence of such 

images within clinical practice. However, mental images, although well known 

within several disorders, are still not routinely assessed within everyday clinical 

practice. This raises the curious question as to why such important mental qualities 

are not being routinely assessed. After conducting extensive research on mental 

imagery, it became obvious that there was no German measurement assessing 

prospective mental imagery. Therefore, as a next step within this thesis and the 

scientific work associated with it, it is important to gather information on available 

scientific measurements of mental imagery, which will be summarized in the 

upcoming section.  

 

1.4 Measuring Mental Imagery 

Within clinical psychotherapy it is common practice to question patients 

about their thoughts and underlying feelings, including questions about mental 

images like for example “what picture was coming up in your head, when you were 

thinking about your spouse´s infidelity?”. This evaluation of mental images within 

clinical practice might give additional insight into the patient´s psychopathology (Di 

Simplicio et al., 2012). Within the scientific field, to date, there have been various 
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ways to assess mental imagery, e.g., through cognitive strategies such as image 

transformation and manipulation—a task commonly used within intelligence 

testing—by the means of self-report questionnaires about clinically occurring-, or 

everyday mental imagery, or through laboratory experiments evaluating various 

aspects of mental imagery, such as image generation or maintenance (for a review 

see Pearson, Deeprose, Wallace-Hadrill, Heyes, & Holmes, 2013).  Within this 

thesis, I will briefly focus on describing standardized scientific measurements on 

mental imagery, which might help to inform clinical practice.  

 Evaluating daily mental images. The development of Mobile Technologies: 

Naturally occurring mental imagery can be described as imagery, unfolding during 

day-to-day activities. They can be experienced as either positive, neutral or 

negative cognitive qualities, with more or less impact on mental health and well-

being. For example, one might experience the development of a picture in “the 

mind´s eye”, while a friend is telling a funny story about a recent situation. 

However, negative daily imagery also frequently occurs within clinical patients, as 

seen in PTSD during intrusions or flashbacks. Bringing those imageries into the 

therapeutic setting might introduce memory biases, as retrospective reporting of 

mental imageries might be flawed (Kahneman, 2003). These memory biases 

stress the need for momentary assessments, allowing for a more accurate 

evaluation of the experienced imagination. Therefore, past research has focused 

on developing mobile technologies, which assist the investigated person to report 

naturally occurring mental images in the presented moment during their daily life. 

These technologies can be flexibly programmed to fit the need of the investigation, 

depending on the current research or clinical focus. This flexibility informs clinical 

practice, as naturally occurring mental imageries can be either reported after timed 

cues by the mobile device, or manually stated directly after their happening, and 

evaluated at the time of the laboratory or clinical appointment. One possible 

drawback within this method is the high commitment and adherence required by 

the investigated person, which could be minimized by either mobile applications 

that assist with the reporting, or by minimizing the timeframe used as assessment 

period. Nevertheless, within this context, past research on the feasibility of these 

mobile devices has demonstrated promising results, specifically in the field of 
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anxiety disorders and depression (e.g., Boukhechba, Chow, Fua, Teachman, & 

Barnes, 2018; Chow et al., 2017).  

Experimental designs assessing mental imagery: Within experimental 

laboratory tasks, there are several different ways to evoke mental images. Early 

scientific research focused on evaluating mental imagery by the means of 

understanding their nature through the implementation of various problem-solving 

tasks, whereas the components of mental images were assessed separately: 

Some studies focused on generating mental imageries through experimental tasks 

such as the mental clock task, where participants are asked to visualize a clock 

and report the angle of the clock hands at various time points (Paivio, 1978), while 

other studies focus on tasks including image maintenance, image inspection, or 

image transformation and manipulation (Pearson et al., 2013). All of these tasks 

aimed at understanding the cognitive processes involved, rather than investigating 

the emotional or biological impact of the images on the participant. Due to scientific 

advancements, recent experimental studies have been able to fill this gap by 

investigating mental images through various sources: During the past years there 

has been an increasing interest in understanding the neuronal pathways and brain 

regions activated by mental images, leading to the implementation of functional 

magnetic resonance imaging (fMRI; O’Craven & Kanwisher, 2000). Within these 

studies, scientific methods ranged from eliciting everyday mental images and 

evaluating the activated brain regions, to generating emotionally laden or 

personally relevant imagery content within the fMRI scanner and investigating the 

neuronal pathways associated with those images by implementing several 

different paradigms (e.g., Ji, Holmes, MacLeod, & Murphy, 2019; Szpunar & 

Schacter, 2013). For example, Lanius et al., (2002) implemented a script-driven 

paradigm within a sample of PTSD patients, by repeatedly displaying audio 

recordings of neutral and traumatic events and assessing the respective activated 

brain regions; whereas the traumatic event has been elaborated with each 

participant separately. However, those–more or less–objective measurements 

investigating the activation of a specific brain region or physiological parameter 

might still not be able to fully inform about the subjective emotional impact, those 

images might have on the specific participant. Therefore, another form of 
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measurement is important, to gather a holistic insight into the world of mental 

imagery: 

Self-report measures of mental imagery: There are several standardized 

measures to assess the general capability of generating mental images: (1) The 

Vividness of Mental Imagery Questionnaire (VVIQ; Marks, 1973), (2) the 

Spontaneous use of Imagery Scale (SUIS; Reisberg, Pearson, & Kosslyn, 2003), 

or (3) the Plymouth Sensory Imagery Questionnaire (PSIQ; Andrade, May, 

Deeprose, Baugh, & Ganis, 2014; for a review see Pearson et al., 2013). All of 

those questionnaires share the common goal of assessing mental imagery ability, 

by asking the participant to spontaneously generate a mental image of everyday 

scenarios, whereas they also inherit distinctive features: The VVIQ evaluates the 

impact of the generated images on one sensory modality and the associated 

vividness of these images (e.g., “The sky clears and surrounds the sun with 

blueness”), whereas the PSIQ elaborates the association between mental images 

and multiple sensory modalities. Lastly, the SUIS rates the frequency of 

experienced mental imagery during specific daily situations (e.g., “When I first hear 

a friends voice, a visual image of him or her almost always comes to my mind”). 

On a different note, there are also various self-report measurements including 

assessments of mental imagery idiosyncratic to a specific disorder, such as the 

IES-R (Impact of Events Scale-Revised; Weiss & Marmar, 1997), which evaluates 

intrusions associated with PTSD. These measurements are essential for clinical 

research and practice, since these unique mental images might be highly 

personally relevant and thus associated with emotional arousal and 

psychopathology (Ji et al., 2019). Moreover, recent studies have focused on 

providing self-report measures on prospective imagery, above and beyond the 

general evaluation or an assessment of the past, such as the Impact of Future 

Events Scale (IFES; Deeprose & Holmes, 2010), an instrument developed out of 

the aforementioned IES, evaluating prospective intrusive imageries such as 

suicidal flash forwards, or images about future self-harm (Schaitz, Kroener, Maier, 

Connemann, & Sosic-Vasic, 2020).  

 Taken together, research to date has used multiple ways to evaluate mental 

imagery, ranging from mobile technologies, over brain scans, to self-report 
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measurements. However, considering the deleterious impact of prospective 

mental images as discussed above, further investigations of those images in 

people suffering from BPD seem highly relevant, as there has been comparably 

little research on prospective imagery in severely impacted clinical groups. Looking 

at the above presented self-report measurements on mental imagery, there is only 

one self-report measure available assessing prospective mental images within the 

English language—the IFES (Deeprose & Holmes, 2010) — a questionnaire which 

has been previously validated within the English language with promising 

psychometric properties, and first applications to clinical samples, such as 

participants suffering from depression or bipolar disorder (Holmes et al., 2011; 

Morina et al., 2011). In order to fill this gap of a lacking well-evaluated self-report 

questionnaire within the German language, the present thesis focuses on the 

translation and adaption of this questionnaire for a German population. 

However, before introducing the methodological chapter of the current 

dissertation it is furthermore important to investigate possible physiological 

mechanisms underlying mental imagery. As previously seen, there has been 

evidence derived from neuroimaging studies suggesting the perceived realness of 

mental imagery, however, to date, there has been no research investigating 

physiological parameters in response to an objective as well as an imagined 

stressor. Additionally, although knowing from the literature review above that 

imagery and relationship disruptions play a key role in BPD disorder maintenance, 

it still remains unclear, if imagining a disorder relevant stressful event, such as a 

relationship conflict, physiologically impacts healthy adults differently than adults 

suffering from BPD. Therefore, to date, there are still important links missing to 

better understand mental images, their presence and associated objective 

outcomes within people suffering from BPD. In order to scientifically conquer these 

gaps in research, within this thesis, it is first of all important to define stress, 

understand the underlying physiology, and exhibit ways to measure these 

parameters. 
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1.5 Stress 

1.5.1 Conceptualizing the term stress. 

When conceptualizing stress, we will discover its broad range of 

applicability in everyday language, where it is commonly used to indicate a 

palpable sense of something discomforting or intricate transpiring to a person. The 

concept of stress could be employed in a multidirectional way: For example, either 

to refer to a rather internal (subjective or physiological) state of feelings 

surrounding being pressured by a demanding situation, or it directly points to the 

situation itself. Looking at these various ways to express and think about stress, it 

becomes obvious that a clear-cut distinction between stress as either a cause or 

an effect fails to emerge. Additionally, the term stress has been frequently used to 

reveal a multitude of aversive emotional states. These emotional states can be 

distinguished in respect to their emotional intensity and duration, whereas on a 

similar note, stating “I am stressed” could also refer to other emotional states such 

as being anxious, nervous, or despondent. Owning to this broad and at times very 

vague use of the term stress in everyday language, it appears crucial to define and 

characterize the term stress, before immersing into the literature surrounding 

stress specific mechanisms within BPD.   

Hence, what exactly do we understand when referring to the term stress? 

Reviewing the literature, one possible way of looking at stress is by taking a 

physiological perspective referring to stress as an automatic physiological 

response. Selye (1973, 1974) first transduced the term stress into the 

psychological field by initially borrowing the expression from the engineering 

sector. Selye established a response focused approach around stress, referring to 

bodily physiological adjustments in response to prolonged, demanding, 

challenging situations, which physiologically force the body into adaptive change. 

Selye´s (1973, 1974) popular theory around the General Adaption Syndrome 

(GAS) defines bodily reactions in response to stress in three primary stages: alarm, 

resistance, and exhaustion. Due to this theory´s high applicability for the here 

presented thesis, as it evolves around physiological stress responses, we will 

focus on the theory´s details in the upcoming chapter around physiology.  
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Another way of looking at stress is as a stimulus, whereas within this term, 

one might find different expressions related to stress as a stimulus, such as 

stressor, distress, or eustress. Wheaton (1996) tried to holistically incorporate the 

stress process, by suggesting viewing stress as a linkage between a stressor 

(stimuli) on one hand, and stress (the physiological process during the exposure 

to the stressor), as well as distress (reaction to stress; Randall & Bodenmann, 

2009) on the other. Taking each of these terms into account separately, stressors 

(stimuli) can be defined as situations, which are demanding, such as 

unemployment, divorce, or death of a child, and which the vast majority of people 

would evaluate as stressful (e.g., threatening, or exhausting Lazarus & Folkman, 

1984). Psychologically speaking, these stressors can be termed as objective 

stress. These objective stressors then can be reliably used to produce stress within 

the laboratory, for example, by the means of relationship conflict discussions, or 

social-evaluative tasks (Kirschbaum, Pirke, & Hellhammer, 1993; Kirschbaum, 

Pirke, & Hellhammer, 2008; Wright & Loving, 2011). On a similar note, the 

physiological stress response could also draw to the category of objective stress, 

as this kind of stress response could objectively indicate if the experienced 

situation or event was actually stressful. However, if a person is being exposed to 

a stressor, he or she has two distinct possibilities to respond, depending on the 

perception of the stressor: With distress largely referring to negative individual 

responses to a procursive stressor, eustress points to perceived positive, daring 

stress (Selye, 1974).   

Third, stress can also be defined as an interactional process, which is taking 

place between the person and their external environment. This specific kind of 

stress, as defined by Lazarus (1984), refers to the author´s transactional stress 

model, explaining the experiential reciprocal process of individuals, when facing a 

stressor and the subsequent coping mechanisms associated with it. Lazarus 

(1966) viewed stress as intertwining psychological and physiological processes, 

whereas physiological effects of stress are in direct contingency with the 

psychological perception of stress, meaning with the cognitive appraisal of the 

stressor. This theory places a key role onto the psychological perception (i.e., the 

cognitive appraisal of stress) of a stressor, also known as perceived stress (Cohen, 
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Kamarck, & Mermelstein, 1983). Furthermore, psychological responses to stress, 

i.e., primary or secondary appraisal of stress, as well as different coping 

mechanisms, can buffer, alter, or amplify physiological stress responses, and 

subsequently alter or amplify reappraisal mechanisms regarding the mental 

awareness of the physiological stress response. With that being said, coping 

strategies can be viewed as either positive coping mechanisms including adequate  

emotional stress responses, which in return can buffer or shorten physiological or 

psychological stress responses, or as negative coping strategies, including 

destructive coping mechanisms or negative emotional reactions towards stress, 

which then can elongate physiological and psychological responses to stress (e.g., 

Lazarus, 1993).  

This theory is of specific interest, as it demonstrates the association 

between subjective and objective stress. Applying these findings into the field of 

mental disorders, one might find strong support for Lazarus´ (1984) theory. For 

example, past research has shown that people affected by major depressive 

disorders, which are characterized by negative cognitive thinking, experience a 

prolonged physiological stress response when facing a stressor as compared to 

healthy controls (e.g., Hammen, 1991). In the context of BPD and the here 

presented thesis, this theory provides a specific link, explaining the importance of 

looking at stress from a multi-facetted perspective, rather than solely including 

either subjective or objective measures of stress. This theory further appears in 

line with Marsha M. Linehan´s (1993) theory of BPD, referring to the disorder´s 

development as a bio-psycho-social process, which cannot be understood by only 

looking at one of this mechanisms independently, but rather comprehend BPD as 

a complex disorder including several distinct, but related systems. Taking a quick 

look at past research on BPD, one can find a sophisticated interplay between 

altered biological (e.g., cortisol), psychological (e.g., perception of stress or 

anxiety), and environmental (e.g., attachment styles or childhood traumatization) 

factors, which all together appear to contribute to distinct stress responses in BPD 

(e.g., Ehrenthal, Levy, Scott, & Granger, 2018; Inoue et al., 2015; Kaess et al., 

2017). Since PTSD, a disorder resulting out if environmental adversity, is one of 

the most frequently associated disorders within BPD, possibly contributing to the 



 32 

etiology of the disorder (Gunderson & Sabo, 1993), it appears important to 

additionally define stress from a PTSD stance. 

While the here presented previous examples all together emphasize the 

importance of looking at stress as an association between perceived subjective 

and objective stress, the assumption that these two systems are continuously 

associated is not necessarily always true (e.g., Pruessner, Hellhammer, & 

Kirschbaum, 1999). Researchers focusing on PTSD and depression, for example, 

developed a different approach to explain and define stress: They started from 

back to front, by first looking at negative outcomes of stress, and subsequently 

identifying preceding experiences, which they then termed “stress” (e.g., Resnick, 

Kilpatrick, Best, & Kramer, 1992). While this is possibly a good approach to identify 

stress, it could also be fallacious: Shirtcliff, Peres, Dismukes, Lee, and Phan (2014) 

stressed the importance of individual factors and contexts regarding stress 

regulatory processes, by mainly emphasizing endocrinological stress responses 

through the hormone cortisol. Cortisol is commonly known as the biomarker of 

stress, meaning that the presence of elevated cortisol levels indicates the 

presence of previous (subjective or objective) stressors (Shirtcliff et al., 2014). 

However, by looking at various studies, Shirtcliff and colleagues (2014) were able 

to demonstrate that it is also possible for cortisol to decline during the exposure to 

a stressor, for example in the laboratory during adolescent-parent conflicts (e.g., 

Shirtcliff, Zahn-Waxler, & Klimes-Dougan, 2005) or relationship conflicts (e.g., 

Kiecolt-Glaser et al., 1997), or during real-life stressors such as severe weather 

(e.g., Anisman, Griffiths, Matheson, Ravindran, & Merali, 2001), army attacks (e.g., 

Bourne, Rose, & Mason, 1968), or one´s child´s death (e.g., Hofer, Wolff, 

Friedman, & Mason, 1972). On a similar note, there have also been reversed 

findings in the context of cortisol responses, in a way that cortisol levels rose in 

response to fun and enjoyable events, such as during rugby games (e.g., Bateup, 

Booth, Shirtcliff, & Granger, 2002), skydiving (e.g., Thatcher, Reeves, Dorling, & 

Palmer, 2003), or social drinking (e.g., Lovallo, 2006). These scientific findings 

corroborate the hypothesis, that subjective and objective stress are not necessarily 

linked at all times: The perception of stress (i.e., psychological stress) does not 

automatically elicit a stress response (i.e., physiological stress), and vice versa, a 
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physiological stress response does not always require the subjective perception of 

stress or even an objective stressor as defined above.  

 Another important step when reviewing scientific literature around stress is 

the distinction and definition of the type of stressor. Stressors can be classified by 

their intensity, suggesting a separation between minor and major stressors. This 

distinction is commonly used within PTSD literature, where the objective stressor 

is required to exert an impact large enough to be classified as a major event (APA, 

2013). Major stressors can be defined as critical life events that are either 

considered normative (e.g., death of an elderly parent), or non-normative (e.g., 

death of a child, severe car accident; Dohrenwend & Dohrenwend, 1974). A 

plentitude of previous studies have demonstrated the deleterious impact that major 

stressors can have on close relationships (e.g., Holmberg, Lomore, Takacs, & 

Price, 2011; McCubbin & Patterson, 1983; Pietromonaco & Overall, 2020; Roberts, 

McLaughlin, Conron, & Koenen, 2011), however, past research has furthermore 

suggested the importance of minor stressors in understanding couple dysfunctions 

(e.g., Randall & Bodenmann, 2017). Minor stressors, defined as daily hassles or 

stressors, can occur through a wide range of possibilities: From everyday 

frustrating occurrences associated with the person´s tasks, such as running late 

for a settled date (Bodenmann, Ledermann, Blattner, & Galluzzo, 2006), over 

difficulties within the family life or work, to strains with people in the person´s 

physical proximity (e.g., neighbors; Caspi, Bolger, & Eckenrode, 1987). Taken 

together, stressors can be distinguished regarding (1) the duration of the stress 

(chronic or acute stress), (2) the intenseness of stress (minor or major stress), and 

(3) the location of stress (external or internal stress; Randall & Bodenmann, 2009). 

Defining and determining the different types of stress is of great importance within 

scientific research, since various types of stress can have distinct effects on dyads 

as well as individuals (Randall & Bodenmann, 2009). If we take the example of 

chronic versus acute stress, where chronic stress is stable and can affect couples 

on a long-term basis (Karney, Story, & Bradbury, 2005), acute stressors are 

temporary and limit themselves to a single occurrence, like, for instance an 

argument between the couple (Cohan & Bradbury, 1997). Additionally, external 

stressors can be defined as emerging outside of a romantic relationship, meaning 
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that the stressor is not inherent within the couple (e.g., stress at the workplace, or 

conflicts with relatives or friends; Story & Bradbury, 2004). They usually arise due 

to an interaction between one partner of the romantic dyad and their respective 

social environment and might indirectly influence the romantic relationship by 

creating conflict or distress. Internal stressors on the other side emerge within the 

couple, as they characterize themselves as tensions between the couple itself, due 

to differences regarding goals, points of view, interests, or needs, which might be 

rejected by the opposing partner. Unfortunately, a plentitude of previous research 

on stress and their impact on close relationships has failed to create clear 

distinctions between internal and external stressors, thus weakening the outcomes 

of the respective results (Randall & Bodenmann, 2009). To account for this failure, 

the distinction between the various types of stress is crucial for this thesis, as parts 

of the here presented findings evolve around dating couples (healthy controls, as 

well as BPD couples), who were exposed to an acute internal stressor (i.e., a 

relationship conflict) in the laboratory.  

In summary, the current chapter has given a general overview of different 

terms and definitions of stress and stressors, while already incorporating some of 

the findings into BPD and relationship literature. As seen within this chapter, stress 

has long been characterized as a mechanism taking place on an individual level, 

while recent research has started to indicate a reciprocal process between the 

individual and their respective environment (e.g., Najafi, Movahed, Barzegar, & 

Samani, 2018; Tafet & Nemeroff, 2016). Related to romantic relationships, the 

reciprocal interaction within the dyad constitutes yet additional complexity in 

understanding stress processes, as the couple itself can function as a unit that is 

coping with stress together, while still consisting out of two individuals, which 

interact separately with their environment. Furthermore, looking at these complex 

mechanisms of stress and stressors within BPD, where relationship difficulties and 

emotional dysregulation in coping with stress become more sophisticated, it is 

especially important to give a clear cut definition of the mechanisms investigated 

within the current study, in order to associate with-, and distinguish between past 

findings. Therefore, in a next step, I will focus on physiological parameters 

associated with the stress response system. 
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1.6 Physiology 

1.6.1 Fundamental knowledge of stress physiology. 

As stated above, Selye (1973) shaped the term stress, relating the 

expression to the body´s internal (physiological) response to stressor originating 

outside of the individual. This change of internal mechanisms assists the body to 

adapt to critical external situations. When defining stress as a stress response, 

physiological mechanisms evolving around physiological activation pertain a key 

role, specifically referring to autonomic and endocrinological systems inherent in 

the body. However, looking more closely at Selye´s (1973) GAS model before 

indwelling into human stress physiology, the author describes three distinct stages, 

namely alarm, resistance, and exhaustion, referring to the body´s various 

possibilities to adapt to a stressor. The alarm stage refers to the body´s immediate 

response to a challenge: Heart rate, blood pressure, and breathing rate increases, 

the digestive system stalls, and stress hormones (e.g., cortisol, sAA) are being 

released. In case of a possible resolution of the stressor after this initial stage, the 

body returns to a stage called homeostasis (Cannon, 1926), defined as a 

comparably stable internal equilibrium between various interdependent internal 

mechanisms, which is associated with optimal physical health. However, upon 

persistence of the stressful situation, over and above the initial alarm stage, the 

second phase, called resistance, becomes activated. During this stage, large 

amounts of stress hormones are being released, whereas this stress response is 

maintained until exhaustion of the body´s resources.  This leads on to the ultimate 

stage of the body´s stress response system termed exhaustion. Within this stage, 

the body is incapable to uphold the stress response, due to attenuated coping 

resources. Selye (1973) further reckoned in the finiteness of the body´s 

resources—whereas he referred to the body´s resources as adaption energy—by 

stating that the body, after entering the exhaustion stage, is no further able to 

uphold the mechanisms activated during the resistance stage. Furthermore, he 

assumed that the body is prone to physical and psychological ailments during the 

exhaustion stage, since the body´s capability to resist to stressors is at its 

minimum.  
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Pointing out the apparent drawbacks within Selye´s (1973) model by 

referring to the theory´s insufficient foundation around the term adaption energy, 

defined as body´s finite capacity to cope with prolonged stress, McEwen (1998) 

conceptualized the idea of allostasis. With allostasis also referring to the body´s 

capability to deal with stress, McEwen (1998) extended onto previous findings by 

stating the possibility of creating stability through change and hypothesizing that 

the pathway to ailment could also be defined as a recurring failure to adapt to 

stressors. With Cannon´s (1926) term homeostasis referring to a fixed set-point, 

McEwen´s (1998) term allostasis emphasizes an indispensable need for 

recalibration of these set-points when responding to a stressor, rather than simply 

assuming a depletion of physical and physiological resources. Moreover, McEwen 

(2008) assumes that sort-term activation of the hypothalamic-pituitary adrenal 

(HPA) axis as a result of an experienced normative stressor facilitates daily 

functioning, however, the experience of chronic childhood adversity might lead to 

a hyperreactive stress system and thus extended or heightened HPA-axis 

activation after encountering normative stressors in adult life, specifically, if the 

stressor is similar in nature to the stressor experienced during childhood. This 

hypersecretion of cortisol might ultimately lead to deleterious health impacts, such 

as metabolic, cardiovascular, and autoimmune diseases (Chrousos, 2009; 

McEwen, 2008). However, giving Selye´s (1973) theory another critical thought, 

one might address criticism to the broadness of the three stages in the context of 

stress in times of modern biology. Nonetheless, this theory provides an excellent 

basic framework on the physiological progression of stress and will help to further 

understand and integrate later provided details around physiological stress 

systems and measurements.  
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1.6.2 Physiological underpinnings of stress. 

As parts of this thesis investigate objective and imagined stress in response 

to a relationship stressor by means of looking at common biomarkers (i.e., cortisol 

and sAA), the physiological mechanisms underlying these biomarkers shall be 

described in the upcoming chapters. Generally speaking, the Stress Response 

System (SRS) relates to physiological pathways and somatic functions within the 

human body, which are elicited during times where the body is required to 

adaptively cope with a stressor. This system is comprised of three distinct but 

related neurochemical pathways, which are arguably the most frequently 

investigated physiological mechanisms: (1) The sympathetic nervous system 

(SNS), and (2) the parasympathetic nervous system (PNS), both subordinated 

branches of the autonomic nervous system (ANS), and (3) the hypothalamic-

pituitary-adrenal axis (HPA). Despite all of the described systems inheriting 

somewhat distinct features within their scope of functioning, they share 

comprehensive connections across their various systems, permitting for the 

organization into a singular centralizing framework (e.g., Del Giudice, Ellis, & 

Shirtcliff, 2011). Moreover, all of the three described systems unvaryingly become 

activated upon the experience of stress (e.g., Boyce & Ellis, 2005). Being exposed 

to stress, the body initiates its physiological stress response, by systematically 

activating and deactivating the SNS branches in a hierarchical fashion, whereas 

the PNS is considered the first respondent, with the SNS reacting second, and 

ultimately, if the stressor is considered to be of high enough intensity, the HPA axis 

is being elicited, eventuating in the release of the hormone cortisol, a biomarker 

which has been termed to be a reliable indicator for stress exposure (Shirtcliff et 

al., 2014). Whereas the stress response associated with the ANS, namely the PNS 

and SNS, are typically fast acting systems, with a response rate of a couple of 

seconds, the pinnacle of HPA activation ordinarily does not occur until 15 minutes 

after stress exposure, where behavioral signs of stress (e.g., fast breathing, 

sweating, shaking) are presumably terminated (Dickerson & Kemeny, 2004). In 

order to grasp the mechanisms inherent within ANS and HPA functioning, it is 

crucial to holistically understand their organization. 
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1.6.3 The autonomic nervous system. 

The term autonomic nervous system was coined in 1921 by John Langley,  

as he noticed that sensory (afferent) nerve cell bodies were absent in autonomic 

ganglia. He then proceeded to define this system as an entirely motor system 

(Berntson, Sarter, & Cacioppo, 2006). Additionally, however, this system is also 

characterized by being primarily involuntary, as it is effortlessly controlled without 

the necessity of consciousness, resulting in its second name: involuntary nervous 

system. This leads to the system´s major distinction from the somatic branch, 

which is linked to voluntary (conscious) control, as it directly connects the brain 

and the spinal cord to muscles and organs inherent in the body. Furthermore, 

somatic neurons and ANS neurons differentiate themselves anatomically, with the 

somatic cell bodies being able to instantaneously innervate the selected tissue 

through their positioning within the central nervous system (CNS). Hence, the 

somatic system is capable of controlling voluntary movement of skeletal muscles, 

by the means of their direct, centrally controlled connections.  

However, the ANS also comprises of neurons with a cell body originating 

within the brain and/or spinal cord, though these neurons terminate on target 

tissues located outside the CNS. These exact pathways serve an important 

function within the human body, as they enable the ANS to regulate involuntary 

visceral functions, such as respiratory rate, perspiration, digestion, sexual arousal, 

and heart rate (Berntson et al., 2006), by exchanging reciprocal with the brain 

through the spinal cord.    

As the ANS is commonly seen as a system acting involuntarily (i.e., below 

conscious control), this is not always the case: For example, Jacobson (1934) 

invented a technique called Progressive Muscle Relaxation (PMR) in order to 

reduce unhealthy physiological arousal elicited due to stress exposure, whereby 

he coerced his patients to systematically tension and relax muscle areas which are 

grouped together across the body, while mindfully channeling the attention to these 

exact bodily sensations. The goal of this method is to gain a certain degree of 

conscious control over autonomic functions (e.g., McCallie, Blum, & Hood, 2006), 

through the mechanism of inhibiting the SNS response, while promoting the 

activation of the PNS, which could, for example, result in the deceleration of the 
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heart rate, or in reduced blood pressure, ultimately and ideally resulting in the 

promotion of physical and mental relaxation (Dolbier & Rush, 2012). 

Further distinguishing the branches of the ANS, namely parasympathetic 

and sympathetic, it is interesting to find that they differ regarding their central 

origins, physiology (i.e., effect on target tissue), and peripheral anatomy (i.e., 

neurochemical pathways). Anatomically, the SNS further distinguishes itself from 

the PNS: Whereas the preganglionic cell bodies instilled for the thoracolumbar 

(sympathetic) outflow can be found in the thoracic spinal cord, the preganglionic 

cell bodies for the craniosacral (parasympathetic) outflow are located in the 

brainstem as well as in the sacral spinal cord. Moreover, the nerve cells of the SNS 

accumulate into two major conglomerations of ganglia: (1) Paravertebral ganglia 

(located proximal to the spinal cord in parallel nerve fibers termed the sympathetic 

trunk), and prevertebral ganglia (i.e., ganglia located close to the abdominal 

arteries). Moreover, PNS nerve cells are located closer to the target tissue, while 

being more distal from the spinal cord. Furthermore, the two systems also 

distinguish themselves hormonally: While the SNS in its initial response relies on 

acetylcholine (ACTH) and subsequently on the peripheral release of epinephrine 

(adrenaline) and norepinephrine, the PNS largely gathers physiological control 

through the vagus nerve (stemming from the nucleus ambiguus), by serving as a 

breaking mechanism on SNS activation.  

When looking at the various functions of the SNS and PNS branches, the 

two systems inherit somehow distinct features: The SNS is regarded as the 

mobilizing system, activating arousal mechanisms (also called “fight and flight 

response”; McEwen, 1998), and is involved in adaptively responding to challenge, 

due to the systems peripheral actions as being activating, and thus promoting 

energetic metabolism, by, for example, increasing respiratory rate as well as heart 

rate, and dilating pupils (e.g., Berntson, Sarter, & Cacioppo, 2003; Berntson et al., 

2006). On the other hand, the parasympathetic branch is considered the 

conservation system, known to be responsible for functions such as “rest and 

digest” or “tend and befriend”, which includes relaxation mechanisms, social 

involvement, and physiologically the inhibition of activating processes. The PNS 

entirely focuses on the reduction of energy expenditure, by retaining energy 
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reserves, as well as facilitating energy intake (e.g., Berntson et al., 2003, 2006). 

Although some of the body´s behavioral defense mechanisms, like the freeze 

response, which is known as parasympathetic withdrawal (i.e., the first mechanism 

activated within the SNS stress response), is technically classified into the PNS 

system, its function differs from the ordinary PNS mechanisms (which are known 

to initiate and maintain a resting state), as this mechanism follows a separate 

neuronal pathway, which is known to be more primitive (e.g., Porges, 2007). 

Furthermore, if the challenge or threat persists after PNS withdrawal, SNS 

activation takes place through direct adrenergic innervation of target organs and 

the activation of the above described hormonal pathways (i.e., release of ACTH, 

epinephrine, norepinephrine). Ultimately, if the stressor continues to be pressing 

after SNS activation, the HPA axis becomes activated, resulting in cortisol release. 

As previously stated, the two underlying systems associated with the ANS 

are in general antagonistic, indicating their functioning through reciprocal 

activation (e.g., Berntson, Cacioppo, & Quigley, 1991). However, there are certain 

bodily tissues, which are not being targeted by both systems, and the functions of 

the SNS and PNS do not necessarily oppose each other at all times, as for 

example both, the SNS and PNS are capable of eliciting salvation. This is due to 

the two systems´ mode of operation, since they function through distinct cellular 

processes which inherit distinct features. To make it even more complex, some 

bodily mechanisms can even necessitate the co-activation of both ANS systems, 

like, for example male erection and ejaculation (Berntson et al., 2003). However, 

going back to the basics of facing stress and stressors, the characteristic ANS 

response still evolves around the reciprocal activation of both branches. 

 After providing a thorough introduction into ANS physiology—the fast acting 

stress response system—it is rather important to gain further knowledge about the 

HPA axis, which becomes activated through the exposure to severe or prologued 

stress, and ultimately releases the biomarker cortisol, a hormone that has previously 

shown its extensive impact on mental and physical health (Adam et al., 2017; 

Phillips, Ginty, & Hughes, 2013; Sapolsky, 1992; Shirtcliff & Essex, 2008). 
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1.6.4 The hypothalamic-pituitary-adrenal (HPA) axis. 

The HPA is the third major branch within the SRS to be activated during the 

physiological stress response (Stratakis & Chrousos, 1995; Teicher, Andersen, 

Polcari, Anderson, & Navalta, 2002). As already elaborated within previous 

chapters, the SRS in general is known as the major system promoting adaption and 

allostasis to external and internal stressors, allowing the body to change in response 

to varying conditions (McEwen & Seeman, 1999). Taking a closer look at the HPA 

branch´s physiology, which is initiated through stress exposure triggering an 

emotional response and hence the activation of the limbic system, which in turn 

activates the HPA axis via connections to the hypothalamus, its crucial role within 

long term health outcomes becomes apparent (McEwen, 1998). The hypothalamus 

first secretes the corticotropin releasing hormone (CRH) through neurons located in 

the paraventricular nucleus of the hypothalamus (see also Sapolsky, Romero, & 

Munck, 2000), which then passes through the hypophyseal portal to stimulate the 

release of the adrenocorticotropin hormone (ACTH) in the anterior pituitary 

(Goncharova, 2013; see Figure 2). ACTH subsequently is travelling through the 

peripheral circulation into the adrenal cortex, where it ultimately provokes the 

release of cortisol, a glucocorticoid hormone actively involved in a broad range of 

regulatory functions within the central nervous system, the immune system, as well 

as the metabolic system (Goncharova, 2013; Sapolsky et al., 2000). This process 

of HPA activation, ending with the release of cortisol within 15-25 minutes after 

activation (Dickerson & Kemeny, 2004), is commonly known as feed-forward 

function, as opposed to the HPA´s feedback function, a process which is initiated by 

elevated levels of cortisol,  which in turn inhibit HPA processes through negative 

feedback mechanisms within all of the HPA´s associated systems, namely the 

pituitary, hippocampus, and hypothalamus (Jacobson & Sapolsky, 1991; Munck, 

Guyre, & Holbrook, 1984; Sapolsky, Krey, & McEwen, 1986). Specifically, cortisol 

modifies lipid and glucose metabolism, and furthermore effects neural functioning. 

Doing so, cortisol binds to glucocorticoid receptors (GRs), as well as 

mineralocorticoid receptors (MRs) with varying binding affinity, influenced by internal 

and external factors (Groeneweg, Karst, de Kloet, & Joëls, 2012). This binding of 

cortisol onto GRs, specifically within the hypothalamus, serves as an explanation 



 42 

for the negative feedback loop, as occupied GRs act as a suppressor for following 

HPA axis activation (Phan et al., 2017). Furthermore, after the release of ACTH, the 

HPA axis releases another stress responsive hormone, called 

Dehydroepiandrosterone (DHEA) through the adrenal gland and the gonads 

(Shirtcliff, Zahn-Waxler, Klimes-Dougan, & Slattery, 2007). Via the above-

mentioned processes, the HPA serves an important role within the body´s response 

to stress, as well as within mechanisms associated with allostasis and homeostasis 

(Sapolsky, 1992). Looking closer at the HPA´s role within allostasis, it might appear 

necessary for cortisol levels to adapt in response to a stressor in the short run, 

however, multiple studies have demonstrated the inimical effects of prolonged HPA 

activation and cortisol release (e.g., McEwen, 2003). This prolonged HPA activation, 

termed allostatic load, can emerge due to frequent and reoccurring stress, and 

either the associated failure to adapt to these stressors, or the failure to terminate 

the stress response after removal of the stressor, or the malfunction of certain stress 

responsive systems, leading to an overall hyperactivation of the physiological stress 

response system (McEwen, 1998). Since the HPA is not only known for its 

responsiveness to chronic stress, but also to acute stressors, the above-mentioned 

hormones provide to be excellent biomarkers of stress exposure and 

responsiveness (Nater, Skoluda, & Strahler, 2013). However, due to its feasibility 

and reliability of assessment within various biological compounds, such as saliva or 

blood (for the evaluation of current systemic concentrations), or within urine or hair 

(for cumulative hormonal concentrations), cortisol appears to be the most widely 

studied stress hormone (Nater at al., 2013).  
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Figure 2 
 

The Hypothalamic Pituitary Adrenal (HPA) Axis 

 

 

Note. “Have No Fear, the Brain is Here! How Your Brain Responds to Stress,” by Bezdek, and Telzer, 
2017, Frontiers for Young Minds, 55. Copyright © 2017 Bezdek and Telzer, distributed under CC BY 
4.0, https://creativecommons.org/licenses/by/4.0/ 
The pathways of the HPA-Axis during the human stress response. 
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1.6.5 Autonomic nervous system measurements. 

Regarding the circumstance that there is no direct, non-invasive 

measurement available capturing ANS activity, within the present study, a well-

validated measure was implemented offering indirect information about the activity 

of the SNS (salivary Alpha-Amylase (sAA)). Other exemplary non-invasive 

measures capturing SNS as well as PNS activity shall briefly be reported, however, 

these measurements, such as galvanic skin conductance (GSC), heart rate (HR), 

pre-ejection period (PEP), and respiratory sinus arrhythmia (RSA) were not 

implemented within the current study, due to the fact that to date, underlying 

physiological correlates of mental images have not been well investigated, thus 

lacking the provision of sufficient scientific support for the implementation of one or 

the other of these specific measures. Hence, within this thesis it was first of all 

important to evaluate, whether a physiological stress response can be elicited by 

the means of implementing an imagined stressor in general. Therefore, sAA has 

been chosen, due to its representativeness for overall ANS activation.  

Salivary alpha-amylase (sAA; -1,4-D-glucan 4-glucanohydrolase), a valid 

and reliable marker of ANS activity, was first described by Leuchs (Leuchs & Beyer, 

1931; Zakowski & Bruns, 1985). It is produced within a specific kind of salivary 

gland, the acinar cells. These types of cells are innervated by the sympathetic as 

well as the parasympathetic branches of the ANS and are therefore known to be 

directly associated with overall ANS activity (Emmelin, 1987). Specifically, 

neurotransmitters act as a communication tool between nerves and saliva secretion. 

Furthermore, bioactive peptides are responsible for the stimulation of sAA secretion 

(for a concise review on sAA see Nater & Rohleder, 2009). Past research on rats 

has shown a correlation between high amounts of sAA and SNS stimulation, 

whereas in contrast, low sAA levels in salivary output have been linked to PNS 

activation (Anderson et al., 1984). In the past, catecholamines, such as epinephrine 

and norepinephrine have been widely used as biomarkers for ANS activity, however, 

evaluating these parameters involves the invasive method of blood taking, which 

has become partially obsolete due to the introduction of sAA sampling in saliva.  

Galvanic skin conductance GSC (or galvanic skin response (GSR)) is 

commonly used to detect electrical skin conductance, dependent on the amount of 
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moisture found on the skin. Due to the fact that the SNS is controlling the skin´s 

sweat glands, GSC has been frequently implemented as an indirect measurement 

to decide sympathetic arousal (e.g., Fowles et al., 1981). Upon experiencing 

distress or arousal, the participant will experience a heightened amount of sweat on 

the hands, which will be measured by an electrode attached to the skin, evaluating 

a decrease in resistance of the electrical current, due to elevated amounts of 

moisture on the skin.  

Heart rate (HR) can be defined—considering beats-per-minute (bpm) is used 

—as the number of ventricle contractions per minute. Due to the high availability 

and easy applicability of this method in detecting ANS changes in response to 

external or internal stimuli, it has been widely implemented in previous studies, 

either standing alone as an indicator for ANS activity, or in combination with other 

complimentary measurements (e.g., Allison et al., 2012; Armstrong, Keller, Franklin, 

& Macmillan, 2009; Kudielka, Schommer, Hellhammer, & Kirschbaum, 2004). 

However, changes in heart rate can be either due to SNS or PNS activation or PNS 

withdrawal, therefore making an exact determination of the activated branch 

responsible for the change difficult. Hence, to make more accurate predictions about 

the underlying branch in charge for the change, additional indirect measurements 

are sought out to distinguish between SNS or PNS activation. This implementation 

of various indirect measurements to detect branch specific changes can be 

circumvented by using the enzyme sAA for more simple and unequivocal 

distinctions.  

Pre-ejection period (PEP) refers to the timespan between ventricular 

depolarization and the opening of the aortic valve. Similar to HR, this measure has 

proven to be indicative of SNS activity: Increases in PEP reference to SNS inhibition 

as opposed to a decrease in PEP, which is displaying SNS activation (Berntson, 

Lozano, Chen, & Cacioppo, 2004; Newlin & Levenson, 1979). PEP also commonly 

implemented with other ANS measurements to holistically assess ANS reactivity. 

PEP is particularly used within laboratory settings to hint towards changes in 

sympathetic activation as a response to a stressor. 

Respiratory-sinus-arrhythmia (RSA) describes a natural physiological 

mechanism, which refers to the change in heart rate (heart-rate variability, HRV) in 
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dependence of the respiratory cycle. Specifically, RSA indicates an increase of HR 

(shortened inter-beat intervals) during inspiration and a decrease of the HR 

(prolonged inter-beat intervals) during aspiration (e.g., Berntson, Cacioppo, & 

Quigley, 1991). Within past studies, RSA has proven its reliability as an indices for 

cardiac vagal tone (e.g., Porges, 2009), and can thus be seen as an indicant for 

PNS activity, whereas increased RSA hints towards PNS control, and decreased 

RSA implies PNS withdrawal.  

In summary, the here presented ANS measurements can help to gather 

further insight into physiological processes associated with participants´ stress 

response. However, most parameters, aside from sAA, can solely assess one single 

branch within the ANS at a time, without providing a complete picture about 

underlying mechanisms. Therefore, to achieve an optimal and economical insight 

into ANS functioning, we used the enzyme sAA, since higher amounts of sAA point 

towards SNS activation, whereas low levels of sAA suggest PNS control (e.g., Nater 

& Rohleder, 2009). Furthermore, to evaluate the physiological mechanisms 

underlying the stress response within participants suffering from BPD, it is 

necessary to not only include fast acting parameters within the SRS such as ANS 

measures, but also to include measurements around the HPA axis, such as cortisol, 

which can give further insight into extended internal changes in response to stress 

exposure.  
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1.6.6 Hypothalamic pituitary adrenal axis measurements. 

Cortisol, the primary glucocorticoid hormone within humans, is the end-

product of the HPA axis, binding onto two receptors within the brain, known as GR 

and MR (see Chapter 1.6.4 for more details). Both receptors work synergistically to 

regulate HPA axis functioning and modulate their release through negative feedback 

processes within the CNS (Herman, Mcklveen, Solomon, Carvalho-Netto, & Myers, 

2012). Cortisol is widely deemed the biomarker of stress exposure, due to the fact 

that the HPA axis is highly responsive to acute as well as chronic stress (e.g., Nater 

et al., 2013). It is further termed to be the most-studied stress hormone, as it can be 

reliably measured throughout various biological substances, for instance, through 

blood, urine, saliva, or hair (Nater et al., 2013). In general, increases in cortisol levels 

are indicative for environmental and psychological stressors, and therefore 

represent the output of the HPA axis as a stress response (Herane Vives et al., 

2015; Spencer & Deak, 2016). Whereas assessments of cortisol levels within urine 

or hair samples are indicative of cumulative cortisol levels across certain time-

periods or chronic cortisol levels (Nater et al., 2013; Staufenbiel, Penninx, Spijker, 

Elzinga, & van Rossum, 2013), cortisol samples taken via blood or saliva are 

generally indicative for current, situational HPA activation (Nater et al., 2013), 

reflecting on the activation of the HPA axis within the past 10-60 minutes (Baum & 

Grunberg, 1995). Assessing cortisol via saliva, as conducted within the present 

study, makes it inevitable to gather further knowledge around the specifics of saliva 

sampling of cortisol: Previous research has shown that cortisol levels can be reliably 

measured 10-15 minutes after the inception of a stressor (Dickerson & Kemeny, 

2004). Furthermore, past research has displayed a circadian rhythm for cortisol 

secretion, with low levels upon first awakening, a peak 30 minutes after awakening, 

and a steady decline throughout the day, with relatively stable levels in the 

afternoon, which can be influenced by environmental and psychological stressors 

(e.g., Bailey & Heitkemper, 1991; Fairchild et al., 2008; Heaney, Phillips, & Carroll, 

2010; McLachlan et al., 2016; Nater et al., 2013; Ockenfels et al., 1995; Ranjit, 

Young, & Kaplan, 2005; Sin, Ong, Stawski, & Almeida, 2017). Therefore, the timing 

of sample collection is a crucial consideration when answering specific questions 
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about cortisol response and recovery to an imagined and a laboratory stressor within 

BPD participants.  

Dehydroepiandrosterone (DHEA), an endogenous hormone, which is 

released through the adrenal cortex in response to ACTH, is secreted in synchrony 

with cortisol (for a review see Kroboth, Salek, Pittenger, Fabian, & Frye, 1999; 

Rosenfeld et al., 1971). While being extracted in diverging areas of the adrenal 

cortex, with cortisol being secreted in the fasciculata layer and DHEA in the 

reticularis layer (Nguyen & Conley, 2008), both hormones follow a diurnal rhythm, 

with higher concentrations in the morning and a decline throughout the day (Kroboth 

et al., 1999; Rosenfeld et al., 1971). Cortisol and DHEA further distinguish 

themselves in that DHEA is age, as well as gender dependent (Kroboth et al., 1999), 

and is categorized as an anabolic with features including anti-inflammatory, 

neuroprotective, and antioxidative traits, therefore serving a regenerative and 

protective role (Kalimi, Shafagoj, Loria, Padgett, & Regelson, 1994; Maninger, 

Wolkowitz, Reus, Epel, & Mellon, 2009; Theorell, 2008). Looking at findings 

associated with stressors, previous studies suggest that while cortisol in general 

increases in response to stressful events, DHEA decreases (e.g., Luppa, Munker, 

Nagel, Weber, & Engelhardt, 1991), thus showing an important direction for further 

considerations within this study.  

 

1.7 Methods of Evoking Stress in the Laboratory 

 Evaluating acute stress within the laboratory setting is of utter utility, due to 

the capability of laboratory environments permitting for the standardization of the 

implemented stressor and enabling the exertion of experimental control over 

possible confounding variables. Another asset of assessing stress within the 

laboratory setting is the possibility of drawing direct causal inferences, if changes in 

physiological variables are being observed in response to a stressful situation 

(Dickerson & Kemeny, 2004). Laboratory stressors, on the other hand, are 

considered reliable and valid, if they are capable of consistently eliciting a 

physiological stress response within the human body. As previously seen in the 

preceding chapters on measurements, these responses can be commensurable by 

evaluating parameters which indicate the activation of the ANS or HPA system. 



 49 

Although stress responses can be activated through psychosocial (Kirschbaum, 

Pirke, & Hellhammer, 1993), physical (e.g. electric shocks, or cold pressor tasks; 

see Walsh, Schoenfeld, Ramamurthy, & Hoffman, 1989), or interpersonal conflict 

tasks (Wright & Loving, 2011), the first two stressors were not considered within the 

present study, due to the aim of the study to investigate disorder relevant 

parameters in BPD couples by the means of a real-world as well as imagined 

relationship conflict. However, because past research investigating the 

physiological stress response in BPD has largely focused on psychosocial stress 

elicited by the Trier Social Stress Test (TSST; e.g., Aleknaviciute et al., 2016; Nater 

et al., 2010; Scott, Levy, & Granger, 2013; Walter et al., 2008), this laboratory 

stressor shall briefly be introduced, to gain a better understanding of past scientific 

findings. 

 The Trier Social Stress Test (TSST; Kirschbaum et al., 1993) is a 

psychosocial stress task, which has proven to reliably activate the HPA axis through 

the combination of implementing an unpredictable motivational performance task 

with social evaluative threat (for more detailed information see Dickerson & Kemeny, 

2004). The TSST consists of a 10-minute anticipatory period, where the participants 

are informed of and prepare for the upcoming task, and a 10-minute test period, in 

which participants hold a speech followed by an arithmetic task in front of audience 

members. Interestingly, although the TSST is nowadays deemed to be the most 

reliable social-evaluative laboratory stressor regarding its capability to elicit a 

physiological stress response in humans, there is still a large set of participants (30-

35%) who are not experiencing a physiological reaction towards the laboratory 

stressor, as indicated either by a lack of HPA axis activity or the enzyme sAA (e.g., 

Gordis, Granger, Susman, & Trickett, 2006; Hellhammer & Schubert, 2012; 

Kirschbaum et al., 1993). These findings are especially important when interpreting 

later provided outcomes of these tasks.  

Couples Stress Tasks. Couple stress tasks generated in the laboratory depict 

a comparably accurate picture of couples´ conflict experiences as they occur in real 

life (e.g., Heyman, 2001; Robles & Kiecolt-Glaser, 2003). Those stress tasks, as 

generated within the laboratory, are mostly equivalent across various research 

laboratories and consist of three main stages (e.g., Loving, Heffner, & Kiecolt-
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Glaser, 2006; for a review see Wright & Loving, 2011): (1) In an initial step, the 

couple identifies two or more conflict areas within their relationship. This is typically 

executed by using self-report measurements, with each couple completing the 

survey individually. (2) The experimenter will have a brief discussion with the couple 

to select the “hot topics” of conflict areas, in order to make sure that the couple is 

not avoiding the major areas of disagreement. (3) Lastly, the couple is instructed to 

discuss these topics for a certain amount of time in an attempt to resolve the 

underlying conflict. There is a small variation between the duration of the conflict 

task, dependent on the types of physiological parameters being assessed, with 

conflict tasks ranging between 5 minutes (Frankish & Linden, 1996) and 45 minutes 

(Mayne, O’Leary, McCrady, Contrada, & Labouvie, 1997) with an average ranging 

between 15-30 minutes (Wright & Loving, 2011). Within the present study, the 

couple stress task was timed in accordance with the imagery stress task to 15 

minutes, due to the combination of evaluated ANS and HPA parameters.  

Imagery Stress Tasks. Despite the broad literature on stress and its effects 

within healthy couples or BPD populations, it is very curious that studies readily 

focused on externally induced stress and its effects on physiological and 

psychological outcomes, without considering psychological mechanisms as being 

the leading stressor itself. To date, and to my knowledge, no laboratory stress task 

based on imagery stress has been standardized. This is curious since the third wave 

of CBT (i.e., emotion focused techniques) commonly implements imagery focused 

techniques into the treatment of psychiatric disorders (e.g., Arntz, 2012; Arntz et al., 

2007; Morina, Lancee, & Arntz, 2017) such as PTSD (e.g., Grunert, Weis, Smucker, 

& Christianson, 2007) or anxiety disorders (e.g., Maier, Schaitz, Kröner, 

Connemann, & Sosic-Vasic, 2020). With respect to BPD and NSSI in adolescents 

as well as adults, first effective imagery-based interventions have  been used to 

change aversive mental images, which are affecting the individual on a day to day 

basis resulting in emotional disturbances and self-harming behavior (Di Simplicio et 

al., 2020; Schaitz et al., 2020). Whereas the technique of imagery rescripting has 

readily been investigated within past psychotherapy research with promising effects 

on various variables, such as self-harming or even suicidal tendencies in BPD 

(Schaitz et al., 2020), little is known about the underlying physiological mechanisms 



 51 

associated with aversive mental images. Due to this lack of previous research on 

mental images and stress physiology, the present study implemented a common 

task used in Strategic Behavioral Therapy (SBT), known in Germany as the so-

called “Überlebensregel” (Sulz, 1994, 2009), i.e. rule of survival (Sulz, 2015), to 

induce aversive mental images. This has been done specifically by inducing a 

mental image of a recent relationship conflict, to allow for a conclusive comparison 

between externally (i.e., real partner conflict) and internally (i.e., imagined partner 

conflict) induced stress. The rule of survival was developed to assess frustrated 

basic needs in patients during the course of psychotherapy. This being said, this 

technique is implemented specifically within CBT to detect frustrated needs in adults 

as a result of aversive childhood experiences with primary caregivers, tying back to 

the construct of attachment, which plays a crucial role within BPD (e.g., Bouchard 

et al., 2018; Godbout et al., 2019; Smith & South, 2020) These frustrated needs 

activate a “rule of survival”, meaning a set rules of behaviors, thinking patterns, and 

emotions, which are elicited by experiences with social relationships in adulthood 

(e.g., romantic partners, friends, co-workers). This activation generally results in a 

variety of intense emotions, which in turn affect adaptive social strategies, ultimately 

leading to either maladaptive submission, avoidance, or overcompensation 

strategies, as well as relationship disruptions. The rule of survival in general is 

implemented by asking the participants to close their eyes and imagine a recent 

(within the past 1-3 weeks) social situation, that can be readily remembered and has 

resulted in intense emotions (above 70 on a scale between 0-100; for a detailed 

description see e.g., Sulz, 2009). Thereinafter, the participant is asked to describe 

the situation in all detail including all of the associated emotional and physiological 

facets, and is then queued to hold on to these physical symptoms while 

imaginatively diving back into the past, to let pictures of the past passively arise, and 

describe the picture where the participant is most drawn to. During this process, the 

experimenter assists by asking several distinct questions which help creating the 

rule of survival. Hereinafter, the participant is being led back into the present and 

instructed to open their eyes. Within the present study, this technique has been used 

to elicit an aversive mental imagery evolving around a recent major conflict with the 

BPD patient´s romantic partner. Due to the goal of this study to evaluate the 
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possibility of eliciting a physiological stress response by creating a BPD symptom 

relevant mental imagery, we did not proceed to create the rule of survival with the 

patient after imagery exposure.  

In conclusion, this chapter has shown important physiological measuring 

tools, which can possibly elicit SRS responses. Various physiological parameters 

have to be implemented in order to holistically capture the underlying physiological 

stress response, due to the fact that no measurement alone is capable to represent 

the whole range of physiological and endocrinological underpinnings. Furthermore, 

several laboratory stressors have been introduced and interesting new directions 

within stress research have been presented. Nonetheless, there is still a key 

component missing: There is a missing link tying physiological aspects to stress and 

BPD. With this being said, the upcoming chapter shall therefore extensively review 

past findings on stress and relationship relevant stressors in BPD. 

 

1.8 Stress and Borderline Personality Disorder 

 Linehan, Bohus, and Lynch (2007) presumed that people suffering from BPD 

experience a heightened sensitivity towards emotionally relevant stimuli, whereas 

at the same time experiencing difficulties in regulating the associated physiological 

arousal. This assumption has been widely supported by various studies, suggesting 

an interplay between various BPD specific psychological and physiological 

mechanisms (e.g., Dixon-Gordon et al., 2015; for a review see Drews, Fertuck, 

Koenig, Kaess, & Arntz, 2019; Kröner, Schaitz, Maier, Connemann, & Sosic-Vasic, 

2018). Looking specifically at physiological and morphological mechanisms 

underlying the BPD stress response, it becomes clear that various alterations within 

the HPA-axis appear to be at the core of the disorder (e.g., Kuhlmann, Bertsch, 

Schmidinger, Thomann, & Herpertz, 2013; Wingenfeld, Spitzer, Rullkötter, & Löwe, 

2010; for a review see Zimmerman & Choi-Kain, 2009). Whereas morphologically, 

grey matter volume was increased in the hypothalamus of BPD patients as 

compared to healthy controls (Kuhlmann et al., 2013), results have been mixed 

regarding HPA-axis output in response to stress, primarily due to differences in 

assessment methods, induced stressors, and evaluated moderators. However, 

homogeneity subsists regarding the significant role of stress in the development as 
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well as maintenance of the disorder (Kuhlmann et al., 2013). On one side, there is 

large agreement that heightened stress exposure during early childhood serves as 

a risk factor for the development of BPD, with chronic exposure to stress leading to 

a hypo-reactivity of the HPA axis (e.g., Carpenter et al., 2009; Nater et al., 2010; 

Sánchez et al., 2005). Moreover, aversive chronic childhood experiences and 

traumatic events, as well as insecure attachment styles have been associated with 

BPD symptomatology (Ball & Links, 2009; Drews et al., 2019; Ehrenthal et al., 2018; 

Infurna, Brunner, et al., 2016; Rinne et al., 2002). On the other side, these variables 

(i.e., adverse childhood experiences and attachment insecurity) have been 

associated with an elevated sAA stress response and a blunted cortisol response in 

BPD after exposure to an acute laboratory stressor (Ehrenthal et al., 2018), 

suggesting that experiences of childhood adversity and attachment insecurity 

differently affect ANS and HPA functioning. On a more general note, these findings 

support the thought, that maladaptive stress responses as well as increased 

vulnerability towards stress are key factors represented within BPD diagnostic 

criteria (Grove, Smith, Crowell, Williams, & Jordan, 2017). Aligning with this notion, 

Zimmerman & Choi-Kain (2009) suggested that stress-related BPD symptoms could 

be distinguished depending on their acute or chronic nature, with chronic symptoms 

evolving around temperamental features (e.g., fear of abandonment, dysphoria), 

and acute symptoms reflecting short-term responses to a stressor, such as 

impulsivity and mood swings. Since the present thesis evolves around female BPD 

patients and their exposure to an imagined and an acute interpersonal laboratory 

stress task, I will solely focus on past findings associated with interpersonal stress, 

rather than including a broad overview around various possibilities of eliciting stress 

in the laboratory, which can be found elsewhere (Drews et al., 2019).  

 Reviewing past literature on interpersonal stress and BPD, it is very 

interesting that past research has largely focused on eliciting physiological stress 

responses in the laboratory based on a social-evaluative stressor, rather than 

implementing an interpersonal relationship stressor, which appears to be of high 

relevance for the disorder (see Table 1 for an overview; for a summary see Kröner 

et al., 2018). Overall, thus far, there have been eight studies evaluating social stress 

within BPD, with six of these studies implementing the TSST (see measurements 
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above) within adult BPD samples, and two studies assessing interpersonal stress 

at hand of an interpersonal conflict task, although the interpersonal conflict task has 

only been conducted with mother-adolescent dyads, where the adolescent was 

diagnosed with BPD. Looking at scientific findings evolving around BPD and the 

TSST, it appears that female BPD participants experienced a blunted salivary 

cortisol and sAA response when compared to healthy controls or participants 

diagnosed with other personality disorders (Aleknaviciute et al., 2016; Deckers et 

al., 2015; Inoue et al., 2015; Nater et al., 2010; Scott et al., 2013; Simeon, Knutelska, 

Smith, Baker, & Hollander, 2007; for a summary see Kröner et al., 2018). 

Specifically, within studies implementing the TSST, female BPD patients´ cortisol 

response was characterized by lower cortisol levels upon arrival (Aleknaviciute et 

al., 2016; Nater et al., 2010), as well as a blunted cortisol reactivity after TSST 

exposure (Aleknaviciute et al., 2016; Nater et al., 2010; Deckers et al., 2015; Inoue 

et al., 2015; Scott et al., 2013). ANS response was also blunted in reaction to the 

TSST, with the biomarker sAA as well as measurements of HR indicating a smaller 

slope within female BPD participants than in HC´s (Aleknaviciute et al., 2016; 

Deckers et al., 2015; Nater et al., 2010; Scott et al., 2013). Interestingly, male BPD 

participants displayed a heightened cortisol response after TSST exposure as 

compared to healthy controls (Inoue et al., 2015). However, when looking at 

additional moderators within laboratory stress research, it becomes apparent that 

various other factors further influence the BPD stress response: For instance, if 

female BPD patients suffer from comorbid depression (MDD), they experience an 

elevated heartrate in comparison to HC´s after exposure to the TSST (Deckers et 

al., 2015), hinting towards possible confounding variables when physiologically 

capturing stress. Moreover, if female BPD patients are grouped by high versus low 

dissociative symptoms, a positive association between dissociative symptoms and 

cortisol levels evolves, with the high dissociation group experiencing high cortisol 

levels in response to the TSST, and the low dissociation group experiencing low 

cortisol levels (Simeon et al., 2007; Zimmerman & Choi-Kain, 2009). Interestingly, 

when looking at results from mother-adolescent dyads undergoing an interpersonal 

conflict stress task, where the adolescent was diagnosed with BPD, a different 

picture evolves: Upon arrival in the laboratory, BPD adolescents experience a 
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heightened cortisol response as compared to HC´s (Lyons-Ruth, Choi-Kain, 

Pechtel, Bertha, & Gunderson, 2011; Walter et al., 2008). Furthermore, whereas 

Lyons-Ruth and colleagues (2011) were able to show an overall elevated cortisol 

stress response, Walter and colleagues (2008) were only stating an elevated cortisol 

stress response 30 minutes after termination of the conflict task.  

 Taking everything together, it becomes apparent that BPD symptomatology 

differentially affects HPA and ANS functioning. However, results are equivocal as 

to whether BPD symptoms are associated with a heightened or blunted cortisol 

response, largely depending on the provided stressor. Whereas female adults 

exposed to a psycho-social stressor in general experience a blunted cortisol 

response, female adolescents subjected to an interpersonal conflict with their 

mothers experience heightened cortisol levels. Moreover, only view studies have 

evaluated the possible impact of other relevant parameters, such as depression 

and dissociative symptoms, whereas other important factors, like, for instance, 

aversive childhood experiences, other mental disorders (e.g., PTSD), or insecure 

attachment styles have not been taken into account. On a similar note, no study 

thus far has evaluated an interpersonal conflict stress task within an adult female 

BPD sample, resulting in an incomplete picture of underlying physiological 

mechanisms in response to a more applicable stressor within daily BPD life. This 

is of specific interest, as interpersonal stressors play a crucial role within the daily 

life of people affected by BPD (Bouchard & Sabourin, 2009).  

 

 



 
 

     
     

 

Table 1 
 

Summary of Studies Assessing the Physiological Stress Response in BPD After Exposure to Social-Evaluative-, and 

Interpersonal Stressors 

 

Authors N BPD/HC Women 
(%) 
BPD/HC 

Paradigm Hormonal and 
Physiological 
Parameters 

Relevant Results (BPD vs. HC) 

Social-Evaluative Threat 

Aleknaviciute et 
al., 2016 

26/35 100/100 TSST Cortisol*, HR, 
GSC 

Lower baseline cortisol levels in BPD. Blunted cortisol stress response in BPD 

Deckers et al., 
2015 

23/24 100/100 TSST HR, Cortisol* 
Attenuated HR stress response in BPD. Trend: Cortisol decreases in BPD over time 
and increases in HC. Trend: Higher baseline levels in BPD if comorbid MDD 

Inoue et al., 2015 72/377 46/39 TSST HRV, Cortisol*, 
sAA, RSA 

Attenuated stress response in female BPD patients, elevated stress response in 
male BPD patients as compared to HC´s 

Nater et al., 2010 15/17 100/100 TSST Cortisol*, ACTH, 
sAA, 
Catecholamines 

Attenuated cortisol levels in BPD before, during and after stress exposure. 
Increased ACTH: Cortisol ratio in BPD patients. Attenuated sAA stress response in 
BPD patients. 

Scott et al., 2013 331/272/303 100/100 TSST Cortisol*, sAA 
Elevated baseline cortisol levels and attenuated cortisol stress response in BPD 
patients, attenuated sAA stress response as compared to NTM controls 

Simeon et al., 
2007 

13/11 46/45 TSST Cortisol**, 
Norepinephrine 

Increased cortisol in patients with BPD, if high scores of dissociation.  

Interpersonal Stress 

Lyons-Ruth et al., 
2011 

17/20 100/100 Interpersonal 
Conflict 
Discussion 
(Mother-
Adolescent) 

Cortisol* 
Increased cortisol levels in BPD upon arrival, as well as during and after the 
stressor.  

Walter et al., 2008 9/12 76/24 Interpersonal 
Conflict 
Discussion 
(Mother-
Adolescent) 

Cortisol* 
Elevated cortisol levels in BPD +30 minutes post stressor.  

Note. Translated from “Association between interpersonal or social-evaluative stress and borderline-personality disorder in the context of 
endocrinological findings,” by J. Kröner, C. Schaitz, A. Maier, B. Connemann, and Z. Sosic-Vasic, 2018, Nervenheilkunde, 37(12), p. 893, with 
permission by © Georg Thieme Verlag KG. BPD = Borderline Personality Disorder; HC = Healthy Control; HR = heart rate; GSC = Galvanic Skin 
Conductance; MDD = Major Depressive Disorder; RSA = Respiratory Sinus Arrhythmia; sAA = Salivary Alpha Amylase; ACTH = 
Adrenocorticotropic hormone; 1 = BPD participants; 2 = Trait-matched healthy controls,   3NTM = Non-trait matched healthy controls; * = correlation 
is significant at the 0.05 level; ** = correlation is significant at the 0.01 level.
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2 Aim of the Study, Scientific Process, and Hypothesis 

 The overall aim of the present study is to capture intrusive mental imagery in 

BPD. Doing so, the first goal of this dissertation is to fill the gap of available 

measurements on intrusive imagery within a German population, and therefore to 

create a self-evaluation questionnaire that would allow for the assessment of 

prospective, rather than retrospective, intrusive imagery as past research points to their 

impact on future behavior (Hales, Deeprose, Goodwin, & Holmes, 2011; Holmes, 

Crane, et al., 2007; Holmes & Mathews, 2010; Libby et al., 2007). This goal is 

implemented by scientifically translating and adapting a validated English questionnaire 

assessing prospective intrusive imagery into the German language. The second goal 

of this thesis is to assess prospective intrusive imagery in BPD above and beyond 

anxiety and depressive symptoms, since these disorders display the highest 

comorbidity in BPD. Also, based on the scientific finding that prospective imagery can 

drive human behavior, I found it important to assess the presence of prospective 

intrusive non-suicidal self-injury (NSSI) in BPD, as NSSI is commonly experienced 

within BPD and can have deleterious long-term health impacts for the targeted 

population. The third and last goal of this dissertation is to assess possible underlying 

physiological correlates of intrusive imagery in BPD. Previous neuroimaging research 

thus far has found that mental imagery activates similar neural structures as real-life 

experiences (Costa et al., 2010; Ehrsson et al., 2003; Hubbard, 2010; Kim et al., 2007; 

Sabatinelli et al., 2007), while other studies have suggested that people suffering from 

BPD experience a higher physiological arousal such as increased heart rate and skin 

conductance levels, if the mental images are related to the symptomatology of the 

disorder (Limberg et al., 2011). These findings together hint to the possibility that mental 

images can impact physiological mechanisms in general, while they might be affecting 

people suffering from BPD differently than healthy comparisons.  

 

Based on the aims of the present study, the scientific process was as follows: 

1. Development of a German self-report measurement to assess 

prospective intrusive imagery at hand of the systematic translation and psychometric 

evaluation of the English IFES questionnaire. 

57 
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2. Implementation of the German version of the IFES as well as other 

measurements assessing everyday imagery processes to a clinical population suffering 

from BPD, while taking relevant factors, such as depression and anxiety into account. 

Comparison of the BPD group with a depression and a healthy control group to gain 

information about imagery specifics within BPD above and beyond depressiveness and 

anxiety. 

3. Comparison of the stress physiology (cortisol, sAA) in female BPD 

participants in response to an imagined disorder specific stressor (conflict with the 

current romantic partner) and a real, i.e. non-imagined conflict discussion with their 

romantic partner in the laboratory to draw distinct conclusions about imagery relevant 

outcomes. Addition of a healthy control group for both conditions to allow for the 

assessment of BPD relevant characteristics over and above general findings. Moreover, 

inclusion of subjective stress measurements (i.e., self-ratings on anxiety as well as 

positive and negative affect) to contrast subjective experiences to objective (i.e., 

physiological) outcomes.  

 

Hypothesis 

Ad (1): We hypothesized that the translated German version of the English IFES would 

display similarly good psychometric properties as its original counterpart. 

Ad (2): Based on previous scientific findings we hypothesized that people suffering from 

BPD would experience lower amounts of everyday imagery as compared to a healthy 

control sample. At the same time, we hypothesized that people suffering from BPD 

would experience comparable rates of intrusive prospective imagery as compared to a 

depressive sample, while experiencing higher amounts of intrusive prospective imagery 

as compared to a healthy control sample.  

Ad (3): Based on previous scientific findings we hypothesized that mental imagery in 

BPD as well as in healthy controls can elicit a physiological stress response that is 

similar to a real-life stressor. Additionally, based on research assessing interpersonal 

stress in BPD, we hypothesized that the BPD group would experience an elevated 

physiological and subjective stress response in general as compared to the HC group 

due to the relevance of the stressor to the disorder.  
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3 Part I: Adaption and Validation of the Impact of Future Events 

Scale (IFES)2 

3.1 Methods 

3.1.1 Participants. 

The total sample contained 141 participants (for sample characteristics see 

Table 2). Within the total sample, 68 participants were considered the clinical 

subsample, with 68 in-, and outpatients, whereas the remaining 73 participants were 

considered healthy controls (HC). The clinical subgroup (46% male) either fulfilled the 

ICD-10 diagnosis of an affective or anxiety disorder (World Health Organization, 1993). 

The mean age of the clinical sample was M = 39.88 (SD = 13.38; Range: 19 - 67). 

Regarding socioeconomic factors, 43% of the sample had obtained a high-school or 

university degree. All participants within the clinical subgroup were recruited from the 

Department of Psychiatry and Psychotherapy III at the University Clinic of Ulm. These 

participants received their questionnaire package after one of their therapy sessions 

and were instructed to complete the package at home (outpatients) or in their rooms 

(inpatients) and return the completed questionnaires to their respective 

psychotherapist. The 73 healthy control participants (92% female), consisted solely out 

of university students. The mean age was M = 24.73 years (SD = 3.45, Range = 20 - 

43). The entire sample reported German as their first language. All of the healthy control 

participants received their questionnaire package during one of the university classes 

and returned the completed questionnaires to their respective professor. The study was 

approved by the Internal Review Board of the Medical Faculty of the University of Ulm. 

Study participation was voluntary, and all participants provided written informed consent 

prior to study participation. Clinical participants were informed that a decision against 

study participation would not have any implication for their current therapy/in- or 

outpatient intervention.  

  

 

                                                 
2 This chapter is part of the published manuscript by Kroener et al. (2019) and has been partially adapted 

and extended to fit the scope of this dissertation. 
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3.1.2 Procedure. 

Translation, psychometric evaluation and revision of the German IFES 

A systematic back-translation method was implemented aligning with the 

guidelines provided by Schmitt & Eid (2007). First, two independent bilingual speakers 

translated the IFES into German. Second, various clinical psychologist who are experts 

in the field of mental imagery reviewed and optimized the items. Following, two other 

bilingual speakers, who were not associated with the research group implemented the 

systematic back-translation method to insure the linguistic equivalence of the 

questionnaires. Comparing the original English version of the IFES with the back-

translated version, the high equivalence of the two questionnaires became apparent. 

Therefore, only minor changes had to be implemented by certain members of the 

research team thereinafter. Then, following data collection, data was entered and item 

analysis (i.e., item difficulty, discriminatory power) were conducted, to provide a 

profound basis for the following evaluation, adaption, and revision of the German IFES 

(Table 2). 

 

3.1.3 Measures. 

Impact of Future Events Scale (IFES; Deeprose & Holmes, 2010) was derived 

from the Impact of Events Scale (IES, Horowitz et al., 1979; Weiss & Marmar, 1997), a 

measurement assessing PTSD symptoms following a traumatic event regarding three 

symptomatic clusters: re-experiencing, avoidance, and hyperarousal. The IFES 

consists of 24 items, 22 items are almost identical to those used in the IES, with the 

slight difference that the questions within the IFES are phrased in a way to assess 

symptoms related to the imagination of prospective rather than retrospective events. 

Moreover, the IFES contains two additional positive items, because the IFES was 

supposed to be designed in order to assess symptoms related to positive and negative 

prospective images. To date, the factorial structure of the IFES and its subscales has 

not been assessed, however, satisfactory alpha indices of .87 as well as a sufficient 

test-retest reliability of r = .73, p < .001 have been reported for the English IFES 

(Deeprose, Malik, & Holmes, 2011). Thus far, various clinical studies have used the 

IFES, which has proven itself to be applicable within various contexts (see findings 
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described above by Deeprose et al., 2011; López-Pérez et al., 2018; Malcolm et al., 

2015; McGill & Moulds, 2014; Morina et al., 2011).  

In the present study, we implemented the IFES to evaluate intrusive prospective 

experiencing, hyperarousal, and avoidance. In a first step, we asked participants to 

identify 3 future events that they have been thinking about during the past 7 days. 

Following, participants were sought to choose one negative event from their list on 

future events, which they been imagining recently, and complete the subsequent 

questionnaire having this negative event in mind. The 24-items of the IFES are scored 

on a 5-point Likert scale (0 = not at all; 4 = extremely) in terms of the accuracy of each 

statement for the imagined negative event. Items included “Reminders of the future 

caused me to have physical reactions, such as sweating, faster breathing, or a racing 

heart”, or “I avoided letting myself get emotional when I thought about the future or was 

reminded about it”. This procedure differs from the procedure implemented within the 

original IFES in which participants were sought to answer the 24 items regardless of 

the imagined event being positive or negative. This alteration was conducted due to the 

high applicability of negative prospective imaginations within clinical populations, and 

the impact on behavior associated with those negative events. For an overview of the 

German items, see Table 3 in the section results. 

 

Measures assessing convergent validity 

In order to assess convergent validity of the German IFES, several self-ratings were 

implemented that show similarities with respect to the construct assessed by IFES.  

Beck Depression Inventory-Second Edition (BDI-II; Beck et al., 1996; German 

translation: Hautzinger et al., 2006) was implemented due to its closeness in assessing 

similar constructs as the IFES, such as negative mood states, rumination, and sleep 

disturbances. The BDI-II, a 21-item self-report measurement, assesses symptoms of 

depression by asking the respective person how he or she has been feeling during the 

past two weeks, including today. Each question can be answered on a 4-point Likert 

scale, with higher scores indicating a more elevated symptom severity. If the 

participants feel as if two or more of the indicated answers are true for themselves, they 

are instructed to choose the response associated with the higher number. For example, 

“Loss of interest: (0) I have not lost interest in other people or activities; (1) I am less 
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interested in other people or things than before; (2) I have lost most of my interest in 

other people or things, (3) It´s hard to get interested in anything”. The English BDI-II 

provides high internal consistency with a Cronbach´s  of .90 (Beck et al., 1996), which 

could be replicated by its German equivalent (Kühner, Bürger, Keller, & Hautzinger, 

2007). 

Spontaneous Use of Imagery Scale (SUIS; Kosslyn et al., 1998; German 

translation: Görgen et al., 2016) was implemented due to its closeness of assessing a 

similar construct evolving around the usage of mental imagery. The German version of 

the SUIS is an 18-item measurement, which assesses general imagery usage during 

everyday situations. Each item is evaluated on a 5-point Likert-scale (1 = never 

appropriate, to 5 = completely appropriate). During initial validation the German SUIS 

displayed low internal consistency (Cronbach´s  = .66; Görgen et al., 2016), however, 

within the present study, the questionnaire displayed good internal consistency 

(Chronbach´s  = .86).  

State-Trait Anxiety Inventory (STAI; Spielberger et al., 1983; German translation: 

Laux et al., 1981) was implemented due to its closeness of assessing similar constructs, 

such as negative affective states. The State-Trait Anxiety Inventory – Trait Version 

assesses as the name indicates, trait anxiety. Within this questionnaire, participants 

rate 20 items on a 4-point Likert Scale (1 = almost never, to 4 = almost always) regarding 

how they feel in general. The internal consistency of the original English STAI-T as 

indicated by Cronbach´s  displayed high scores of .90 and above (Spielberger et al., 

1983), with its German equivalent displaying identically good results (Laux et al., 1981). 

 

Measures assessing divergent validity 

In order to assess divergent validity of the German IFES, several self-ratings were 

implemented that capture conceptually different constructs as compared to IFES. The 

following scales do not display any conceptual closeness to the IFES, as they for 

instance do not assess mental imagery, negative affective states, or cognitions. 

However, these questionnaires have been chosen for the evaluation of divergent 

validity as life satisfaction as well as pessimism might be associated with intrusive 

prospective images (e.g., having a pessimistic attitude might lead to negative images 

about the future), while they conceptionally assess distinct constructs.  
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Questionnaire about Life Satisfaction (FLZ; Fahrenberg et al., 2000). The FLZ, a 

self-report measurement assessing 10 different areas of life satisfaction (Health, Job 

and Work, Financial Situation, Free time, Marriage and Relationship, Relationship with 

Own Children, You as a Person, Sexuality, Friends/Acquaintances/Relatives, and 

Housing) at hand of 10 subscales consisting out of 7 items each, which are rated on a 

7-point Likert scale (1 = very unsatisfied, 7 = very satisfied). The total sum score across 

all 70 items creates an overall life-satisfaction score, however, the areas “Job and 

Work”, Relationship with Own Children” and “Marriage and Relationship” are not 

included in the overall score, due to their low applicability and hence response rate to 

some participants. The FLZ displayed good internal consistencies, ranging from .82 to 

.95 across all scales (Fahrenberg et al., 2000).  

Life Orientation Test—Revised (LOT-R; Scheier & Carver, 1985; Scheier et al., 

1994; German translation: Glaesmer et al., 2008). The LOT-R, a 10-item measurement, 

evaluates optimism and pessimism, at hand of two subscales, whereas 3 items assess 

optimism, 3 items pessimism, and an additional scale consisting out of 4 items serving 

as a filler. Each of the 10 items are rated on a 5-point Likert scale (0 = strongly disagree, 

4 = strongly agree). For the German version of the LOT-R the internal consistency as 

indicated by Cronbach´s  was reported at .75 for the overall scale (Glaesmer et al., 

2008). 

 

3.1.4 Data analysis. 

Data analysis was performed using Excel (2015) and IBM SPSS Statistics 24 

(IBM, 2016).  

Step 1: Revision of the German IFES-S and preceding item analysis: Before 

carrying out item analysis, internal consistencies were assessed using Cronbach´s  

separate for the total sample and the clinical sample. In a next step, item analyses were 

conducted evaluating item difficulty and discriminatory power for the clinical sample. On 

the basis of these results, the revision of the German IFES was executed: Accordingly, 

items with item difficulty < 0.2, or discriminatory power < .3 were excluded following the 

guidelines provided by Bortz and Döring (2006)  

Step 2: Validation of the revised German IFES: Items, which did not meet the 

above stated criteria were excluded from further analysis. Thereinafter, convergent 
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validity was assessed by using Pearson correlation coefficients: The German IFES sum 

score was correlated with BDI-II, STAI-T, and SUIS scores respectively. Divergent 

validity was subsequently established based on Pearson correlation coefficients 

between the German IFES and FLZ and LOT-R scores. In order to prevent alpha 

inflation, significance levels were adjusted according to Bonferroni (5%/5 = 1,00%) to 

1.00%. Hereinafter, Steiger´s Z test (Meng, Rosenthal, & Rubin, 1992) was performed 

to examine divergent validity, through assessing the relative strengths of the different 

correlation coefficients. To test for sensitivity and specificity of the investigated 

questionnaire, receiver operating characteristics (ROC) analysis were used, due to 

these parameters qualities which allow for specific distinctions between individuals 

inheriting certain characteristics from those not inheriting these features (Murphy et al., 

1987). ROC curves represent probability curves and are analogue to the area under the 

curve (AUC) curves allowing for the distinction between groups inheriting distinctive 

features, with higher AUC levels indicating the model´s capability of distinguishment.   

Therefore, these curves indicate the level of accuracy with which the applied model is 

able to distinguish between, for instance, participants with and without a clinical 

disorder. As such, the present study implemented ROC analysis to distinguish clinical 

populations suffering from affective or anxiety disorders from psychologically healthy 

individuals. Doing so, this analysis ultimately provided an optimal cut-off score, which 

can classify the investigated participants into either the healthy control group category 

or the psychiatric patient’s category with high accuracy.  

 

3.2 Results 

3.2.1 Sample characteristics. 

The clinical sample significantly differed from healthy controls regarding age: 

Clinical sample (M = 39.88, SD = 13.38), healthy control sample (M = 24.73; SD = 3.45); 

t(65.72) = 8.53, p = .000 (Table 2). Moreover, both groups displayed significant 

differences concerning sex X2 (1, N = 141) = 35.44, p = .000, and educational level X2 

(3, N = 141) = 60.31, p = .000. The clinical sample also differed from healthy controls 

with regards to IFES-S scores: The clinical sample (M = 40.35, SD = 17.63) achieving 

higher scores than the healthy control sample (M = 21.53, SD = 12.91), t(122.24) = 

7.19, p = .000; Table 2). Furthermore, there was a significant difference between the 
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two groups regarding their BDI-II scores, with the clinical sample (M = 20.72, SD = 

11.22) showing higher scores than the HC group (M = 4.96, SD = 4.67), t(88.20) = 

10.75, p = .000. The two groups also significantly differed concerning STAI-T scores: 

The clinical sample (M = 54.18, SD = 12.42) displayed higher scores, than the HC 

sample (M = 36.33, SD = 9.39), t(132.55) = 10.37, p = .000. The two groups did not 

differ in terms of SUIS scores t(137.93) = -1.38, p = .17. 

 

Table 2 
 

Demographic Characteristics of the Sample, as well as Mean Scores, Standard 

Deviations, and Significance Levels of the Measures 

 

 Clinical Sample 
(N = 68) 

Healthy Controls 
(N = 73) 

Significance Level 

Age (years)    
    Mean 39.88 24.73 T = 8.53; p < .001 
    SD 13.38 3.45  
 19-67 20-43  
Sex   X2 = 35.44, p < .001 
    Male 31 (46%) 6 (8%)  
    Female 37 (54%) 67 (92%)  
Education   X2 = 60.31, p < .001 

    Secondary School 11 (16%) 0   
    Middle School 28 (41%) 0  
    High School 14 (21%) 22 (30%)  
    University Degree 15 (22%) 51 (70%)  
IFES-S    
    Mean 40.35 21.53 T = 7.19; p < .001 
    SD 17.63 12.91  
BDI-II    
    Mean 20.72 4.96 T = 10.75; p < .001 
    SD 11.22 4.67  
STAI-T    
    Mean 54.18 36.33 T = 10.37; p < .001 

    SD 10.87 9.39  
SUIS    
    Mean 52.13 54.99 T = -1.38; p = .17 
    SD 12.42 12.21  
FLZ    
    Mean 173.07   
    SD 37.67   
LOT-R Pessimism    
    Mean 8.40   
    SD 2.90   

Note. Kroener, J., Schaitz, C., Maier, A., Connemann, B., & Sosic-Vasic, Z. (2019). The German Impact 

of Future Events Scale (IFES-S): Adaption and Validation for Clinical Samples. Frontiers in Psychiatry, 

10, distributed under CC BY 4.0, https://creativecommons.org/licenses/by/4.0/ 

SD = standard deviation; IFES-S = Impact of Future Events Scale-Short; BDI-II = Beck Depression 

Inventory-II; STAI-T = State-Trait Anxiety Inventory-Trait Subscale; SUIS = Spontaneous Use of 

Imagery Scale; FLZ = Questionnaire about Life-Satisfaction; LOT-R = Life Orientation Test. 
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3.2.2 Item analysis. 

Items 12, 13, and 24 have been excluded from further analysis, due to low 

discriminatory power (< .3). Moreover, item 23 has also been eliminated, since it 

showed low item difficulty (< .2; see Table 3). The resulting German short version of the 

IFES (20-items)–further to be called “IFES-S”–distinguished itself by an excellent 

internal consistency as indicated by Cronbach´s  = .93 within the clinical sample. The 

original English version of the IFES (24-items) achieved a Cronbach´s  = .91 within 

this study. Designing our questionnaire validation based on the reported findings, the 

following analysis will be carried out with the 20-item short version of the measurement 

(named IFES-S as follows). 

 

3.2.3 Convergent and divergent validity. 

The German IFES-S was further tested for convergent and divergent validity 

using the clinical sample (N = 68) evaluated within this study. Alpha inflation was 

prevented by implementing Bonferroni adjusted significance levels, ahead of 

conducting further calculations. All conducted analysis testing for convergent validity, 

namely, correlations between the IFES-S and the BDI-II (r = .62; p < .01), the IFES-S 

and the STAI-T (r = .68; p < .01), and the IFES-S and the SUIS (r = .45; p < .01) were 

highly significant (Table 4). Divergent validity was established by correlating the IFES-

S with seemingly uncorrelated measures, i.e., the FLZ and the LOT-R (Pessimism 

subscale) respectively. Both performed analyses showed moderate negative 

correlations between the IFES-S and the uncorrelated measures (Table 4). In a next 

step, Steiger´s Z test (Meng et al., 1992) was conducted to evaluate the relative 

strengths between all of the conducted correlations, that is, between the IFES-S and 

the BDI-II, STAI-T, SUIS, FLZ, and LOT-R (Pessimism Subscale) respectively. The 

analyses showed a stronger correlation between the IFES-S total score, the STAI-T (Z 

= 5.89, p =.000), the BDI-II (Z = 5.55, p = .000) and the SUIS (Z = 5.35, p = .000), than 

with the FLZ. Furthermore, the IFES-S total score displayed a stronger correlation with 

the STAI-T (Z = 5.84, p = .000), the BDI-II (Z = 5.40, p = .000), and the SUIS (Z = 5.17, 

p = .000), than with the LOT_R. 



 
 

     
     

 

 

Table 3 
 

Item Difficulty and Discriminatory Power of the IFES-S 

  Item 

difficulty 

Discriminatory 

power 

Item 1:     Ich dachte, dass meine Gedanken über dieses Ereignis mit Sicherheit eintreffen und wahr werden 
würden 

0.6 0.533 

Item 2:  Ich hatte Schwierigkeiten, nachts durchzuschlafen 0.46 0.713 

Item 3:         Andere Dinge veranlassten mich, über das Ereignis nachzudenken 0.53 0.474 
Item 4:         Ich fühlte mich reizbar und ärgerlich 0.48 0.474 
Item 5:        Ich versuchte, mich nicht aufzuregen, wenn ich an das Ereignis dachte oder an es erinnert wurde 0.50 0.35 
Item 6:        Auch ohne es zu beabsichtigen, musste ich an das Ereignis denken 0.67 0.63 
Item 7:        Immer, wenn mich etwas an das Ereignis erinnerte, wurden die dazugehörigen Gefühle wieder 

wachgerufen 
0.71 0.685 

Item 8:        Ich versuchte Erinnerungen an das Ereignis aus dem Weg zu gehen 0.50 0.608 
Item 9:        Bilder des Ereignisses kamen mir plötzlich in den Sinn 0.57 0.806 
Item 10:      Ich war leicht reizbar und schreckhaft 0.41 0.607 
Item 11:      Ich versuchte, nicht an das Ereignis zu denken 0.59 0.428 
Item 12:      Ich merkte zwar, dass meine Gefühle bezüglich des Ereignisses sehr aufgewühlt waren, aber ich 

beschäftigte mich nicht mit ihnen 
0.38 0.069 

Item 13:      Die Gefühle, die das Ereignis in mir auslöste, waren ein bisschen wie abgestumpft 0.26 0.22 
Item 14:      Ich stellte fest, dass ich handelte oder fühlte, als ob es wirklich eingetreten wäre 0.34 0.715 
Item 15:      Ich konnte nicht einschlafen 0.41 0.65 
Item 16:      Es kam vor, dass die Gefühle, die mit dem Ereignis zusammenhingen, plötzlich für kurze Zeit viel 

heftiger wurden 
0.48 0.617 

Item 17:      Ich versuchte, Gedanken an das Ereignis aus meiner Erinnerung zu streichen 0.37 0.597 
 

Item 18:      Es fiel mir schwer, mich zu konzentrieren 0.46 0.68 
Item 19:      Gedanken an das Ereignis lösten bei mir körperliche Reaktionen aus, wie Schwitzen, schnelleres 

Atmen oder Herzrasen. 
0.42 0.538 

Item 20:      Ich träumte von dem Ereignis 0.31 0.451 
Item 21:      Ich fühlte mich wachsam und alarmiert 0.41 0.587 
Item 22:      Ich versuchte, nicht über das Ereignis zu sprechen 0.42 0.641 
Item 23:      Ich fühlte mich voller Energie und leicht erregbar 0.15 0.308 
Item 24:      Ich fühlte mich beschwingt und optimistisch 0.11 -0.07 

6
7 



 
 

     
     

 

Table 4 
 

Zero-order Correlations Among IFES-S and BDI-II, STAI-T, SUIS, FLZ, and  

LOT-R 
 

Scores Scores      

 IFES-S 

sum 

BDI-II 

sum 

STAI-T 

sum 

SUIS sum FLZ sum LOT-R 

Pessimism 

sum 

IFES-S sum 1.00 623** .675** .448** -.455** -.418** 

BDI-II sum  1.00 .875** .250* -.673** -.633** 

STAI-T sum   1.00 .353** -.706** -.627** 

SUIS sum    1.00 -.176 -.141 

FLZ sum     1.00 .608** 

LOT-R 

Pessimism 

sum 

     1.00 

Note. Kroener, J., Schaitz, C., Maier, A., Connemann, B., & Sosic-Vasic, Z. (2019). The German 

Impact of Future Events Scale (IFES-S): Adaption and Validation for Clinical Samples. Frontiers 

in Psychiatry, 10, distributed under CC BY 4.0, https://creativecommons.org/licenses/by/4.0/ 

IFES-S = Impact of Future Events Scale-Short; BDI-II = Beck Depression Inventory-II; STAI-T = 

State-Trait Anxiety Inventory-Trait Subscale; SUIS = Spontaneous Use of Imagery Scale; FLZ = 

Questionnaire about Life-Satisfaction; LOT-R = Life Orientation Test; * correlation is significant at 

the 0.05 level; ** = correlation is significant at the 0.01 level.  
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3.2.4 Sensitivity and specificity. 

To discriminate between clinical populations and healthy controls regarding 

IFES-S scores, ROC analysis was performed to establish an optimal cut-off score. 

Furthermore, ROC analysis was used to evaluate sensitivity and specificity of the 

German IFES-S (Figure 3). The area under the curve (AUC) was .79 (95% CI = 

.71 - .86). An optimal balance between sensitivity and specificity was achieved at 

a cut-off score of 22.5 (rounded to 23 for clinical applicability), displaying a 

sensitivity of .81 and a specificity of .66. Therefore, 81% of all patients suffering 

from an affective or anxiety disorder were correctly classified, whereas 19% (1—

sensitivity) were misclassified. 

 

Figure 3 

 

Receiver Operating Characteristic (ROC) Curve 

 

 

Note. Kroener, J., Schaitz, C., Maier, A., Connemann, B., & Sosic-Vasic, Z. (2019). The German 

Impact of Future Events Scale (IFES-S): Adaption and Validation for Clinical Samples. Frontiers 

in Psychiatry, 10, distributed under CC BY 4.0, https://creativecommons.org/licenses/by/4.0/ 

The ROC curve compares the clinical population with the healthy controls with regards to the 

German IFES-S score, and discriminates between those two populations.  
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4 Part II: Prospective Imagery Among Patients with BPD: 
Application of the Impact of Future Events Scale Short-Version  

 
4.1 Methods 

4.1.1 Participants. 

The overall sample is comprised of 194 participants, whereas 58 

participants fulfilled the diagnosis of a depressive disorder (F32 or F33), 63 

participants had a diagnosis of BPD, and 73 participants were healthy controls 

(HC; see Table 6 for sample characteristics). All participants included in the study 

fulfilled the following inclusion criteria: Age 18 years and older, fluency in the 

German language and aversive prospective mental images. Due to the fact that 

self-harming behavior is a disorder specific symptom within BPD, which is not 

predominant among depressive patients or healthy participants, the inclusion 

criteria requiring an experience of “aversive, prospective mental images” was 

altered to “aversive, prospective NSSI-related mental images” to fit the BPD group. 

Exclusion criteria for healthy control participants was anything related to a history 

of mental health issues, such as the diagnosis of a mental disorder (past or 

current), the admittance to a psychiatric facility (current or past), as well as current 

or former psychotherapy. Exclusion criteria for participants with a depressive 

spectrum disorder was the diagnosis of a bipolar disorder (past or current), 

depression with psychotic symptoms (past or current), schizophrenia spectrum 

disorder, any form of psychosis, acute suicidality, and a diagnosis of BPD (past or 

current; see Table 5 for comorbid disorders). 

The study was approved by the Ethics Committee of the Medical 

Department of the University of Ulm. All participants provided written informed 

consent prior to participation.  
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4.1.2 Procedure. 

Participants fulfilling the diagnosis of BPD or depression as stated above 

were recruited through the outpatient psychiatric facility of the University Clinic of 

Ulm, Department of Psychiatry and Psychotherapy III. During the initial screening, 

the experimenter explained the purpose of the study, examined inclusion criteria 

for the study, and obtained written informed consent. Patients were informed that 

a decision against study participation would not have any implication to their 

running therapy.  

Thereinafter, a diagnostic screening, conducted by master´s degree 

psychologists, who are currently in training to become a licensed clinical 

psychotherapist was implemented for the clinical sample to secure the presence 

of either a depressive disorder or BPD. For this purpose, they implemented the 

Structural Clinical Interview for DSM-IV Axis-I disorders (SCID; First & Gibbon, 

2004), and Axis-II disorders (First, & Gibbon, 2004). The healthy control 

participants were recruited through the University of Ulm during various 

psychology lectures, where the participants were granted extra credit points if they 

volunteered to participate within the study. After agreeing to participate within the 

present study, all healthy control participants received an envelope consisting out 

of various questionnaires. Upon completion, participants returned the envelope to 

their respective lecturer, who then forwarded the questionnaires to the study 

experimenter.  
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Table 5 
 

Comorbid Disorders 

 

 Depression Group 

(n = 58) 

BPD Group 

(n = 61; 2 missing) 

With Comorbid Disorder 35 (60.34%) 58 (95.08%) 

Without Comorbid Disorder 23 (39.66%) 3 (4.95%) 

Type of Comorbid Disorder   

Depressive Disorders Primary Diagnosis 49 (80.33%) 

Anxiety Disorders 11 (18.97%) 44 (72.13%) 

Obsessive-Compulsive 

Disorders 

0 (0%) 10 (16.39%) 

Trauma-, and Stressor related 

Disorders 

5 (8.62%) 14 (22.95%) 

Somatic Symptom and related 

Disorders 

4 (6.90%) 0 (0%) 

Eating Disorders 3 (5.17%) 12 (19.67%) 

Sexual Dysfunctions 1 (1.72%) 0 (0%) 

Substance-Related and 

Addictive Disorders 

2 (3.45%) 14 (22.95%) 

Personality Disorders 3 (8.62%) N/A 

Personality Disorder Traits 10 (17.24%) N/A 

Note. BPD = Borderline Personality Disorder. 

 

4.1.3 Measures. 

German Impact of Future Events Scale – Short Version (IFES-S; Kroener, 

Schaitz, Maier, Connemann, & Sosic-Vasic, 2019; English Original: Deeprose & 

Holmes, 2010) is the 20 item self-report questionnaire assessing prospective 

intrusive imagery, obtained from the German translation and psychometric 

evaluation previously presented as part of the present thesis. The German IFES-

S (Kroener et al., 2019) has proven excellent internal consistency, with a 

Cronbach´s  = .93, which is equivalent to its English original (Cronbach´s  = .91; 

Deeprose & Holmes, 2010). During completion of this questionnaire, healthy 

controls as well as depressive patients were first instructed to identify three future 

events that they have been imagining during the past seven days, and thereinafter 
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state if they perceived each of these events as either positive or negative (see 

Appendix A). Afterwards, they were asked to choose one negative event from their 

list, and complete the IFES-S questionnaire, while keeping this event in mind. The 

second part of the IFES-S consists of the completion of 20 items, while rating how 

much each of these statements relates to the negative prospective event that they 

are currently thinking about. Each item can be rated on a 5-point Likert scale (0 = 

not at all; 4 = extremely). As for the BPD patients, the procedure was altered to fit 

the BPD specific topic of NSSI-related images: BPD patients did not identify three 

events prior to completion of the 20-items but were rather asked to answer the 

questionnaire while thinking about a recent prospective NSSI-related mental 

image (see Appendix A).  

Beck Depression Inventory-Second Edition (BDI-II; Hautzinger, Keller, & 

Kühner, 2006). The BDI-II is a 21-item self-report measure, assessing symptoms 

of depression during the last 2 weeks, including today. The total BDI-II score can 

range between 0 and 63, with high scores indicating higher depressive symptom 

severity. High internal consistency has been reported for the BDI-II as indicated by 

Cronbach´s  = .90 (Beck, Steer, Ball, & Ranieri, 1996). 

Spontaneous Use of Imagery Scale (SUIS; Görgen, Hiller, & Witthöft, 2016). 

The German version of the SUIS consists of 18-items measuring the presence of 

general everyday mental imagery at hand of a 5-point Likert-scale (1 = never 

appropriate, to 5 = completely appropriate), with higher scores indicating a greater 

use of daily mental imagery. For example, “When I think about visiting a relative, I 

almost always have a clear mental picture of him or her”. High internal consistency 

has been reported for the German SUIS as indicated by Cronbach´s  = .86 

(Kroener et al., 2019).  

Vividness of Mental Imagery (VVIQ; Marks, 1995). The VVIQ, a 16-item 

measurement, assesses the ability to vividly imagine everyday events. Within the 

questionnaire, participants are instructed to visually generate four different mental 

images, like, for example, the image of a rising sun, and are subsequently asked 

to answer relating statements as to how much each statements holds true (e.g., 

“The sky clears and surrounds the sun with blueness”) by rating each item on a 5-

point Likert scale (1 = I cannot see an image at all; 5 = The image is clear and 
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lively, as if it is real). While low scores indicate a low ability for vivid imagination, 

high scores indicate the opposite. High internal consistency has been reported for 

the VVIQ, as indicated by Cronbach´s  = .89 (Nelis, Holmes, Griffith, & Raes, 

2014).  

State-Trait Anxiety Inventory (STAI-S, STAI-T; Laux, Glanzmann, 

Schaffner, & Spielberger, 1981). The State-Trait Anxiety is a questionnaire 

consisting out of two sub-questionnaires assessing either state or trait anxiety. 

Each of the two questionnaires consists of 20-items rated on a 4-point Likert Scale 

(1 = almost never, to 4 = almost always). While the trait version of the STAI (STAI-

T) instructs the participant to answer each item regarding how they feel in general, 

the state version of the STAI (STAI-S) asks the participants to answer each item 

as to how they feel in the current moment. High internal consistency was reported 

for the STAI, as indicated by Cronbach´s  values of .90 and above (Spielberger 

et al., 1983).  

 

4.1.4 Data analysis. 

Data analysis was conducted using SPSS Statistics version 26 (IBM, 2019). 

All included variables met assumptions for implementing psychometric tests. In an 

initial step, descriptive statistics were calculated evaluating means, percentages, 

and standard deviations in order to describe the three distinct groups regarding 

socio-demographic variables as well as comorbid disorders. In a next step, a one-

way ANOVA was conducted to evaluate statistical differences regarding age, 

education, and gender between groups. Subsequently, another ANOVA was 

conducted to identify possible group differences for the imagery measurements 

IFES, SUIS, and VVIQ. Due to the fact that the assumption of homogeneity of the 

variances has been violated for all investigated items, Dunnett´s T3 was 

implemented within further post-hoc analysis. Lastly, IFES, SUIS, and VVIQ scores 

were controlled for BDI-II and STAI to ensure that depressive or anxiety symptoms 

were not confounding the results. Hereinafter, one more ANOVA was conducted 

with the corrected values. 

 

 



 75 

4.2 Results 

4.2.1 Baseline characteristics. 

There was a significant difference between the groups regarding age 

(F(2,179) = 68.69, p < 0.001), gender (F(2, 191) = 55.32, p < 0.001), and 

educational level (F(2,187) = 37.97, p < 0.001; Table 6). Due to these differences, 

further analyses were adjusted for these three variables to control for possible 

confounding effects.  

 

Table 6 
 

Sample Characteristics 

 

 Healthy 

Controls 

(n = 73) 

Depressive 

Disorder 

(n = 68) 

Borderline PD 

(n = 63) 

p-value 

Sex    <.001 

   Female 67 (91.8%) 33 (56.9%) 63 (100%)  

   Male 6 (8.2%) 25 (43.1%) 0 (0%)  

Education    <.001 

   No Degree  0 (0%) 5 (7.9%)  

   Secondary School 

Qualification 

0 (0%) 10 (17.2%) 4 (6.3%)  

   Extended Secondary 

School 

   Qualification 

0 (0%) 26 (44.8%) 22 (34.9%)  

   High-School Diploma 22 (30.1%) 10 (17.2%) 9 (14.3%)  

   University Degree 51 (69.9%) 12 (20.7%) 19 (30.2%)  

Age    <.001 

   Mean 24.73 41.49 26.41  

   SD 3.45 13.59 6.16  

Note.  SD = Standard Deviation; PD = Personality Disorder 
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4.2.2 Mental imagery measures. 

Each of the three groups´ mean scores for the IFES-S, VVIQ, and SUIS are 

displayed in Table 7. HC participants had significantly lower IFES-S scores than 

either the depressive group or the BPD group after controlling for age, education, 

and sex (Table 7). Furthermore, the HC group differed from the depressive 

disorder group regarding mean IFES-S scores, with the depressive disorder group 

experiencing significantly higher IFES-S scores after controlling for BDI scores 

(Table 7, Figure 4). Additionally, after controlling for BDI scores, the BPD group 

had lower IFES-S scores than the depressive group on a trend level. Furthermore, 

the BDI and the IFES-S scores were highly correlated across all three investigated 

groups, r(194) = .62, p ≤ .001. Moreover, after controlling for the confounding 

variables STAI-S and STAI-T, the HC group significantly differed from the 

depressive disorder group as well as the BPD group regarding mean IFES-S 

scores, with the HC group experiencing significantly lower IFES-S scores than both 

other groups (Table 8). 

Looking at the SUIS, there was a significant difference between all three 

groups, after initially controlling for age, gender, and education (Table 8; Figure 5). 

Specifically, the BPD group experienced significantly lower SUIS scores than 

either the HC or depressive disorder group. This finding remained stable even after 

additionally controlling for depressive symptoms as assessed by the BDI-II, or trait 

anxiety, as assessed by the STAI-T. Additionally, there were significantly higher 

SUIS scores within the HC participants as compared to the depressive disorder 

group in general. However, after controlling for STAI-S scores, the results slightly 

altered, with the depressive group now driving statistically significant differences: 

Participants in the depression group then experienced significantly higher SUIS 

scores than either the BPD or HC group.  

Looking at the VVIQ, the three groups did not differ regarding their scores, 

neither while solely controlling for age, sex, and education, nor after additionally 

controlling for anxiety or depressive symptoms (Table 7). 
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Table 7 
 

Mental Imagery Measures for Each Group, Including Post-Hoc Comparisons 

Between Groups 

 

 1. 
Healthy 
Controls 
(n = 73) 
M(SD) 

2. 
Borderline 

PD 
(n = 63) 
M(SD) 

3. 
Depressive 

Disorder 
(n = 58) 
M(SD) 

ANOVA 
F(2,179) 

Pairwise post-hoc test 
p-value 

     1 vs. 2 1 vs. 3 2 vs. 3 

IFES-S* -4.94 4.09 1.79 5.76 <0.01 <0.05 0.32 

BDI-II 
Covariate 

-1.80 -2.58 4.57 3.97 0.99 <0.05 0.07 

STAI-S 
Covariate 

-9.82 2.71 9.41 20.85 <0.001 <0.001 0.17 

STAI-T 
Covariate 

-12.58 6.74 8.07 33.04 <0.001 <0.001 1 

SUIS* 13.87 -21.81 6.20 56.10 <0.001 <0.05 <0.001 

BDI-II 
Covariate 

10.85 -25.62 12.73 83.93 <0.001 0.81 <0.001 

STAI-S 
Covariate 

-3.35 -7.21 12.05 28.21 0.37 <0.001 <0.001 

STAI-T 
Covariate 

2.09 -4.10 1.90 4.57 <0.05 1 <0.05 

VVIQ* 0.05 -0.27 0.24 39.9 0.99 1 0.99 

BDI-II 
Covariate 

3.17 -3.9 0.42 2.97 0.07 0.63 0.52 

STAI-S 
Covariate 

-0.46 -3.35 0.96 0.13 1 0.9 0.9 

STAI-T 
Covariate 

0.80 -0.29 -0.66 0.13 0.09 0.09 0.09 

Note. PD = Personality Disorder; IFES-S = Impact of Future Events Scale-Short Version; STAI = 

State-Trait-Anxiety-Inventory, BDI-II = Beck Depression Inventory Second Edition; VVIQ = Vividness 

of Mental imagery; * = controlled for age, sex, and education. 
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Figure 4 
 

IFES-S Scores Before and After Controlling for Depressive Symptoms 

 

  

Note. PD = Personality Disorder; IFES-S = Impact of Future Events Scale; BDI-II = Beck 

Depression Inventory, Second Edition; * = IFES-S corrected for age, sex, and education.  

 

 

Figure 5 

 

Between Group Comparison of SUIS and VVIQ 

 

   

Note. PD = Personality Disorder; SUIS = Spontaneous Use of Imagery Scale; VVIQ = Vividness of 

Mental Imagery; * = corrected for age, sex, and education. 
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5 Part III: Mental Imagery and Physiological Correlates 

Among Patients with BPD 

This part of the dissertation was divided into two distinct but related studies, 

whereas data sampling took place between March 2017 and December 2019. In 

an initial step, participants suffering from BPD as well as HC participants were 

invited to the laboratory to assess differences between the groups regarding 

physiological stress parameters when confronted with an imagery stress task (IST) 

consisting of the imagery of a recent relationship conflict with the respective 

romantic partner (Study I; Figure 6). However, in a next step, we decided to include 

a couple stress task (CST) within which participants suffering from BPD as well as 

HC participants underwent an actual relationship conflict elicited within the 

laboratory, in order to allow for more conclusive inferences about possible 

physiological mechanisms underlying aversive mental imagery (Study II; Figure 7). 

Due to the addition of another laboratory condition at a later juncture, participants 

either underwent both stress conditions or either one—as can be seen in Figure 

7—whereas participants who were sampled at a timepoint before the addition of 

the second condition were also offered to participate in the second part of the 

study.  

 

Figure 6 

 

Sampling Procedure Study I 

 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; IST = Imagery Stress Task; * 

= Group IST identical with the respective HC and BPD IST group in Figure 7. 

 

IST*

HC

N = 19

BPD

N = 21
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Figure 7 
 

Sampling Procedure Study II 

     

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; CST = Couples Stress Task; 
IST = Imagery Stress Task; CST/IST only = Participants only included in CST/IST; CST/IST 
combined = Participants included in both conditions. 

 

5.1 Methods 

5.1.1 Study I: Participants. 

Twenty-one female heterosexual participants diagnosed with BPD and 19 

female healthy heterosexual controls were included in the study.  

Within both of the here presented studies (i.e., Study I and Study II), only 

female participants were included, due to the overrepresentation of this subgroup 

seeking professional help within the psychiatric setting. Furthermore, only 

heterosexual females participated, due to the evaluation of hormonal levels within 

both of the studies, which would not be comparable otherwise. Patients with BPD 

aged between 18 and 55 years were recruited from the in-, and outpatient facilities 

of the University Clinic of Ulm, Department of Psychiatry and Psychotherapy III 

(Ulm, Germany; sample characteristics are presented in Table 8). The HC group 

was recruited from local groups within popular social media websites during the 

same period. All participants received a small financial compensation for 

participating within the study (i.e., 20€ for the IST). Both groups were matched for 

age, body mass index (BMI), and contraception intake (see Table 8). Inclusion 

criteria for the BPD patients were: Fulfillment of the diagnostic criteria for BPD as 

defined by the DSM-IV-TR (APA, 2000) and measured with the Structured Clinical 

Interview for DSM-IV Axis II Disorders (SCID-II; First, Gibbon, Spitzer, Benjamin, 

BPD 

N = 27

CST

n = 12

CST only

n = 6

CST combined

n = 6

IST

n = 21

IST only

n = 15

IST combined

n = 6

HC

N = 28

CST

n = 12

CST only

n = 9

CST combined

n = 3

IST 

n = 19

IST only

n = 16

IST combined 

n = 3
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& Williams, 1997; German Version: Fydrich, Renneberg, Schmitz, & Wittchen, 

1997), romantic relationship duration above or equaling 6 months, and stable 

psychiatric medication intake > 3 months (see Table 11  for further in-, and 

exclusion criteria). Exclusion criteria for the BPD participants were current eating 

disorder, bipolar disorder, or psychotic disorder as measured with the Mini-

International Neuropsychiatric Interview (M.I.N.I.; Sheehan et al., 1998; German 

Version: Margraf, 1994) , current substance or medication dependence or abuse 

(past 3 months), intake of medications outside of psychiatric description (for 

exceptions see Table 11), varying psychiatric medication during the past 3 months, 

currently pregnant or breast-feeding. Inclusion criteria for the HC group were 

female sex, relationship duration > 6 months, mentally healthy. Exclusion criteria 

for the HC group were a history or current psychiatric treatment, or fulfillment of an 

Axis-I disorder (as assessed with the M.I.N.I; see Table 11), currently pregnant or 

breastfeeding, regular drug, alcohol, or medication consumptions (for exceptions 

see Table 11). 

All participants either used hormonal contraceptives at the time of the study 

or joined the laboratory during the luteal phase of their menstrual cycle to minimize 

hormonal variations. Prior to the IST laboratory visit, participants were asked to 

adhere to further restrictions (e.g., minimization of physical exercise, no alcohol or 

pro re nata medication intake), because of the influence of those variables on 

cortisol levels (see “Procedure” for more details; Dickerson & Kemeny, 2004; 

Kirschbaum et al., 1999). The study was approved by the Ethics Committee of the 

Medical Department of the University of Ulm. Written informed consent was 

provided by all participants prior to study participation.  
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Table 8 
 

Female Sample Characteristics1 Study I 
 

 BPD (N = 21) HC (N = 19) p -Value 

Age (years) 25.67 (5.89) 28.21 (8.22) .26d 

BMI 27.70 (6.55) 28.66 (8.76) .67d 

Level of Educationf (n)   .31e 

   No Degree 0 0  
   Primary School 4 3  
   Secondary School 7 4  
   High School Diploma 8 12  
GHQ-12 19.33 (6.23) 9.52 (4.85)  .072e 

BDI-II 25.81 (11.53)  4.79 (7.36) .108e 

BSL-95 126.50 (48.70)   
Medication (n)    
   Antidepressantsa,2 11 0 .000e 

   Hormonal Contraceptivesb 12 9 .199e 

   Otherc 2 7 .089e 

Smokers (> 5 cigarettes/day) 3 9 .062e 

Axis I Comorbidity2 (n)    
   Depressive Disorder 12 0  
   Dysthymic Disorder 5 0  
   Panic Disorder (with/without Agoraphobia) 6 0  
   Social Phobia 8 0  
   Post-Traumatic Stress Disorder 4 0  
   Obsessive Compulsive Disorder 2 0  
   Generalized anxiety disorder 11 0  

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; BMI = Body Mass Index; GHQ 
= General Health Questionnaire; BDI = Beck Depression Inventory; BSL = Borderline Symptom 
List.  
1Age, BMI GHQ-12, BSL-95 & BDI-II present the mean (SD). 
2 Multiple entries were possible 
a For a detailed description of Antidepressants see Appendix B 
b Participants not using hormonal contraceptives where tested during their luteal phase (i.e., the 
last 2 weeks of their menstrual cycle) 
c Other medications except those listed within the exclusion criteria 
d t-Test for independent samples 
e χ2 for two independent groups 
f Two missing values within the BPD sample.  
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5.1.2 Study II: Participants. 

Twelve female heterosexual participants diagnosed with BPD, as well as 12 

female healthy heterosexual controls were included in the study. For each of the 

12 participants, the according partner participated, resulting in 12 male partners 

for the BPD-, and 12 male partners for the HC group respectively (sample 

characteristics are presented in Table 9 for female-, and Table 10 for male 

participants). Within the present study only female participants (and their male 

partner) were included, due to the overrepresentation of the female BPD subgroup 

seeking professional help within the psychiatric setting. Furthermore, only 

heterosexual couples participated, due to the evaluation of hormonal levels within 

this study, which would not be comparable otherwise. All participants received a 

small financial compensation for participating within the study (i.e., 30€ for the 

CST, with an additional 20€ for the participant´s male partner). Recruiting 

procedures as well as inclusion and exclusion criteria are identical to Study I and 

are explained in detail in Chapter 5.1.4, with inclusion-, and exclusion criteria 

additionally being listed in detail in Table 11. All participants within this part of the 

study also either used hormonal contraceptives or joined the laboratory during the 

luteal phase of their menstrual cycle to minimize hormonal variations. Prior to the 

CST laboratory visit, participants were asked to adhere to further restrictions (e.g., 

minimization of physical exercise, no alcohol or pro re nata medication intake), 

because of the influence of those variables on cortisol levels (see “Procedure” for 

more details; Dickerson & Kemeny, 2004; Kirschbaum et al., 1999). The study was 

approved by the Ethics Committee of the Medical Department of the University of 

Ulm. Written informed consent was provided by all participants prior to study 

participation.  
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Table 9 
 

Female Sample Characteristics1 Study II 
 

 BPD (N = 12) HC (N = 12) p -Value 

Age (years) 25.33 (5.25) 22.08 (1.98) .064d 

BMI 27.12 (7.12) 23.03 (3.78) .67d 

Level of Educationf (n)   .018e 

   No Degree    
   Primary School 3 1  
   Secondary School 5 2  
   High School Diploma 2 9  
GHQ-12 23.71 (6.85) 7.50 (3.34) .155e 

BDI-II 37.29 (14.20) 1.75 (2.77) .089e 

BSL-95 126.50 (48.10)   
Medication (n)    
   Antidepressantsa,2 8 0 .001e 

   Hormonal Contraceptivesb 6 8 .408e 

   Otherc   .35e 

Smokers (> 5 cigarettes/day) 4 2 .35e 

Axis I Comorbidity2 (n)    
   Depressive Disorder 6 0  
   Dysthymic Disorder 3 0  
   Panic Disorder (with/without Agoraphobia) 3 0  
   Social Phobia 3 0  
   Post-Traumatic Stress Disorder 3 0  
   Obsessive Compulsive Disorder 1 0  
   Generalized anxiety disorder 3 0  

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; BMI = Body Mass Index; GHQ 
= General Health Questionnaire; BDI = Beck Depression Inventory; BSL = Borderline Symptom 
List.  
1 Age and BMI present the mean (SD). 
2 Multiple entries were possible 
a For a detailed description of Antidepressants see Appendix B 
b Participants not using hormonal contraceptives where tested during their luteal phase (i.e., the 
last 2 weeks of their menstrual cycle) 
c Other medications except those listed within the exclusion criteria 
d t-Test for independent samples 
e χ2 for two independent groups 
f Two missing values within the BPD sample. 
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Table 10 
 

Male Sample Characteristics1 

 

 BPD Partner 
(N = 12) 

HC Partner 
(N = 12) 

p -Value 

Age (years) 28.88 (10.41) 26.92 (6.79) .425b 

BMI 27.19 (5.97) 26.05 (6.02) .993b 

Level of Education (n)   .26c 

   No Degree 1 0  
   Primary School 2 0  
   Secondary School 3 6  
   High School Diploma 6 6  
Medication (n)    
   Antidepressants 1 0  
   Othera 4 2 .35c 

Smokers (> 5 cigarettes/day) 5 2 .18c 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; BMI = Body Mass Index. 
1Age and BMI present the mean (SD). 
a Other medications except those listed within the exclusion criteria 
b T-Test for independent samples 
c χ2 for two independent groups. 
 
 

5.1.3 Measures. 

Due to the shared study design, which shall allow for the comparability of 

the implemented stressors (i.e., IST & CST) as well as participants across groups, 

most questionnaires and interviews have been used in both studies and will 

therefore not be reported separately for each study (i.e., Study I and Study II). 

However, certain questionnaires have been associated with the respective study 

design, such as the measure assessing relationship disruptions, which is specific 

to the CST, and the measure evaluating mental imagery, which is specific to the 

IST. To avoid confusion, all shared questionnaires will be stated first within the 

current chapter, with the two questionnaires specific to each study being listed last 

and marked accordingly.  

 

Questionnaires and Interviews Applied Within Both Studies 

5.1.3.1 Measures assessing socioeconomic status and parameters 

linked to hormonal levels.  

Questionnaire about the person & factors influencing hormonal levels: This 

measurement has been self-developed in accordance with several papers stating 
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the influence of various distinct variables on hormonal levels (e.g., Adam & Kumari, 

2009; Foley & Kirschbaum, 2010; Clemens Kirschbaum, Kudielka, Gaab, 

Schommer, & Hellhammer, 1999; Zimmerman & Choi-Kain, 2009). Furthermore, 

additional variables assessing romantic relationship parameters have been 

included.  

Sociodemographic and relationship relevant factors:  

 Highest degree of education 

 Highest degree of post-graduate education 

 Monthly income 

 Current relationship duration 

 Current living situation 

 Amount of previous romantic relationships 

 Marital status  
 
Possible factors influencing hormonal levels:  

 Time morning wakening 

 Typical time of morning wakening 

 Last night’s bedtime 

 Last night’s sleep duration 

 Typical sleep duration 

 Flying during the previous 3 days 

 Napping during the previous day including duration 

 Current symptoms of illness (e.g., flu, cold, stomach flu,  
nasal decongestion) including the past seven days 

 Fever status during the past three days 

 Seasonal allergies today and in general 

 Feelings of getting sick 

 Allergic reactions during the past week 

 Current intake of antibiotics 

 Current intake of non-prescription and  
prescription-based medications 

 Today´s intake of beverages containing caffeine 

 Today´s intake of alcohol 

 Average weekly consummation of alcohol 

 Food and drinks consumed during lunch today including the  
time of finishing lunch 

 Smoking status and amount of cigarettes/tobacco per day/week 

 Evaluation of extraordinary stressors on the laboratory day 

 Extraordinary changes/stressors during the past several months 

 Last time of engaging in physical exercise while sweating  
including type of exercise and duration 

 Exercising while coming to the laboratory (e.g., walking or  
riding a bicycle) including duration and exhaustion 
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 Menstrual status 

 Hormonal contraceptives 

 Current pregnancy status  
 

Biometrical Data: Biometrical data has been evaluated through a self-

designed third-party anamnesis questionnaire, assessing sex, date of birth, 

weight, height, Body Mass Index (BMI), as well as time and duration of the various 

saliva samples. Duration of saliva samples have been measured using a 

stopwatch (Schütt), height has been measured using a ruler which has been 

affixed to a wall to allow for reliable repeated measures of various participants, and 

weight has been assessed using a common scale (Soehnle). All measurements 

have been taken using the same tools throughout the study.   

 

5.1.3.2 Measures assessing mental health symptoms and disorders.  

Interviews 

Mini-International Neuropsychiatric Interview (M.I.N.I) for DSM-IV and ICD-

10 (Sheehan & Lecrubier, 1997; German Version: Margraf, 1994): The MINI is a 

short structured diagnostic interview assessing the 17 most common psychiatric 

Axis-I disorders such as depressive disorder, agoraphobia, psychosis, anorexia 

nervosa, or alcohol dependence. The MINI was designed to fit the need for a short, 

but accurate, structured diagnostic interview, which can be used within multicenter 

trials and epidemiology studies. Each disorder can be ruled out quickly by the 

means of answering one or two screening questions negatively. However, if these 

questions are answered positively, the MINI subsequently assesses more 

symptoms regarding the respective clinical diagnosis. An overall evaluation of the 

fulfillment of the respective diagnosis is provided at the end of the questionnaire, 

allowing for a quick overview of the interviewed participant. The administration time 

is commonly reported as approximately 15 minutes, with a range between 10 and 

90 minutes (Sheehan et al., 1998).  The MINI interview has a high interrater 

reliability, ranging from .88 to 1.0, and acceptable test-retest reliability ranging from 

.76 to .93 (Lecrubier et al., 1997) 
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Self-report Questionnaires 

General Health Questionnaire (GHQ-12): The General Health 

Questionnaire (Goldberg, 1972; German Version: Goldberg & Williams, 2011) is a 

12-item self-report measurement assessing personal well-being during the past 

couple of weeks. The 12 created items include different symptoms out of various 

psychiatric disorders (Goldberg & Hillier, 1979), which shall assist in detecting 

disruptions in normal functioning (e.g., “Did you sleep less during the past couple 

of weeks due to extensive worrying”?). The GHQ can be either used as a screening 

instrument detecting possibly mentally ill participants, or as an indicator of 

symptom severity in people with mental disorders. Each item is evaluated on a 4-

point Likert scale, whereas there are four different possibilities of scoring the items 

(Goldberg et al., 1997).  Goldberg and colleagues (1997) suggest a dichotomous 

evaluation of the items according to the statistical model of 0-0-1-1: Not at all = 0, 

not more than usual = 0, more than usual = 1; much more than usual = 1. The 

values are subsequently added to a sum score and can range between 0-12 

points. A second way of analyzing the data is by creating a Likert-scoring according 

to the model of 0-1-2-3. This method of analysis also accounts for symptom 

severity and has been used in the present thesis to evaluate the GHQ-12. The 

General Health Questionnaire displayed satisfactory internal consistency 

(Cronbach´s  = .78; e.g., Salama-Younes, Montazeri, Ismaïl, & Roncin, 2009).  

Beck Depression Inventory-Second Edition (BDI-II; Beck, Steer, & Brown, 

1996; German version: Hautzinger, Keller, & Kühner, 2006). The BDI-II has been 

previously described in the IFES chapters of this thesis (e.g., Chapter 4.1.3).  

State-Trait Anxiety Inventory (STAI; Spielberger et al., 1983; German 

Version: Laux, Glanzmann, Schaffner, & Spielberger, 1981). The STAI has been 

previously described in the IFES chapter of this thesis (e.g., Chapter 4.1.3).  

Positive And Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 

1988; German Version: Krohne, Egloff, Kohlmann, & Tausch, 1996): The PANAS 

is a 20-item self-report measurement assessing affect during the past 30 minutes, 

whereas 10 items state positive emotions, and 10 items represent negative 

emotions. Participants are asked to look at the list of emotions and feelings and 

rate each item on a 5-point Likert scale, ranging from 0 = very slightly or not at all, 
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to 4 = extremely. Items within the questionnaire include “interested”, “distressed”, 

“nervous”, “hostile”, “strong”, “proud”, or “distressed”. The PANAS demonstrated 

good internal consistencies ranging between .86 - .90 for positive affect, and .84 - 

.87 for negative affect (Watson et al., 1988). Furthermore, the test displayed good 

test-retest reliability with .79 for positive affect and .81 for negative affect (Watson 

et al., 1988). Within this study, the PANAS has been administered shortly before 

and right after conducting the stress task.  

Childhood Trauma Questionnaire – Short Version (CTQ-SF; Bernstein et 

al., 2003; German Version: Klinitzke, Romppel, Häuser, Brähler, & Glaesmer, 

2012). The CTQ-SF is a 31-item measurement assessing traumatic childhood 

experiences on a 5-point Likert scale ranging from 1 = never true, to 5 = very often 

true. To evaluate the overall extend of experienced childhood trauma, a sum or 

mean score can be built resulting in a maximum sum score of 140. Furthermore, 

the CTQ-SF can be divided into seven subscales with five items each, including 

emotional abuse, physical abuse, sexual abuse, and emotional neglect. Exemplary 

items include “I got hit so hard by someone in my family that I had to see a doctor 

or go to the hospital”, “Someone threatened to hurt me or tell lies about me unless 

I did something sexual with them”, or “There was someone in my family who helped 

me feel that I was important or special”. Additionally, the questionnaire includes 

two more subscales with three items each, termed experience of inconsistency, 

and trivialization. The three items included in the subscale trivialization have been 

created to assess socially desirable responses (false negatives) and are therefore 

not included within the total CTQ-SF sum score. The CTQ-SF overall score 

demonstrated good internal consistency, with a Cronbach´s  ranging between .85 

and .94 (Bernstein & Fink, 1998; Kongerslev et al., 2019). Furthermore, the 

subscales reported fair to excellent alpha values ranging from .70 to .93 (Bernstein 

& Fink, 1998; Kongerslev et al., 2019).  

 

 

 

 

 



 90 

5.1.3.3 Measures assessing personality. 

Interviews 

Structured Clinical Interview for DSM-IV Personality Disorders (SCID-II; 

First et al., 1997; German Version: Fydrich, Renneberg, Schmitz, & Wittchen, 

1997). The SCID-II is a semi-structured interview assessing personality disorders 

as listed within the Diagnostical and Statistical Manual for Mental Disorders 4th 

Edition (DSM-IV), as well as the depressive personality disorder and the passive-

aggressive personality disorder (in the Appendix of the DSM-IV). The SCID-II 

interview is widely used within the clinical and scientific context to assess 

diagnostic criteria for personality disorders. The instrument displays acceptable 

internal consistency (.71 - .94) and interrater reliability with a kappa ranging 

between .48 - .98 for categorial diagnosis, and an intraclass coefficient ranging 

between .90 and .98 for dimensional diagnosis (Maffei et al., 1997). Within this 

study we solely used the interview section for Borderline Personality Disorder to 

detect symptom severity within the female borderline patient group and assure that 

criteria for BPD were not fulfilled within the HC group.  

 

Self-report Questionnaires 

Borderline Symptom List-95 (BSL-95; Bohus et al., 2007, German Version: 

Bohus et al., 2001). The BSL-95 is a 95 item self-report questionnaire assessing 

symptom severity of people suffering from Borderline-Personality Disorder. Each 

of the 95 items, which are rated on a 5-point Likert-scale (0 = not at all, to 4 = very 

strong), are answered in regard to how the respective person has felt during the 

course of the last week. The BSL-95 can be divided into seven subscales 

assessing self-perception (e.g., “I looked upon myself as an object, not as a human 

being”), affect regulation (e.g., “I was suffering from massive states of anxiety”), 

self-destruction (e.g., “I wanted to punish myself”), dysphoria (“It was hard for me 

to concentrate”), loneliness (e.g., “I felt like I was not noticed by others”), intrusions 

(e.g., “I could hardly control my memories”), and hostility (e.g., “I was aggressive”). 

Furthermore, the BSL-95 offers the possibility to create an overall sum score. The 

authors of the measurement reported good internal consistencies for the subscales 



 91 

with Cronbach´s  ranging between .80 and .94 and an excellent internal 

consistency of .97 for the overall scale.  

Neo-Five Factor Inventory (NEO-FFI; Costa & McCrae, 1992; McCrae & 

Costa, 1989; German Version: Borkenau & Ostendorf, 2008). The NEO-FFI is a 

self-report personality questionnaire, assessing five personality domains, namely, 

neuroticism, extraversion, openness, agreeableness, and conscientiousness, at 

hand of 60 questions scored on a 5-point Likert-scale ranging from 1 = strongly 

disagree to 5 = strongly agree. Each of the five subscales consists of 12 items. 

There is no total score to be calculated. Exemplary items include “I like to be 

around people”, “I find philosophical discussions rather boring”, or “Sometimes, 

when I feel a lot of stress, I feel like breaking down”. The five subscales ought to 

be independent from cultural or language based individual representations and are 

common personality traits across the globe. The NEO-FFI reports fair internal 

consistencies, ranging between .71 and .85 across the five subscales (Borkenau 

& Ostendorf, 2008).  

 

5.1.3.4 Measures assessing attachment. 

Experiences in Close Relationships-Revised (Fraley, Waller, & Brennan, 

2000; German Version: Ehrenthal, Dinger, Lamla, Funken, & Schauenburg, 2009) 

. The ECR is a self-report measurement assessing attachment styles. While filling 

out the questionnaire, participants were asked to describe each item regarding 

how they feel in emotionally relevant romantic relationships in general. The 

questionnaire consists of 36 items, representing two continuous dimensions of 

attachment, namely anxiety and avoidance, with 18 items describing the anxiety- 

(e.g, “I worry a lot about my relationships”), and 18 items describing the avoidance 

(e.g., I prefer not to show my partner how I feel deep down”) dimension. Each of 

the 36 items is rated on a 7-point Likert scale, ranging from 1 (disagree completely) 

to 7 (agree completely).  
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Measures Solely Implemented in Study I 

5.1.3.5 Measures assessing mental imagery.  

We implemented a self-designed measurement to assess the quality of the 

experienced mental imagery during the imagery condition of this study. The 

following five questions, rated on a 100-point rating scale (0 = not at all; to 100 = 

extremely), were asked after the provision of the second saliva sample, at T2, +0 

minutes post-stressor. (1) “How incriminating was the image?”, (2) “How much did 

the imagined conflict impact your relationship during the past 12 months?”, (3) 

“How vivid was the imagery?”, (4) “How much did you feel like you were in the 

“here and now” during the imagery?”, and (5) “How much did the image elicit a 

feeling of uncontrollability?”.  

 

Measures Solely Implemented in Study II 

5.1.3.6 Measures assessing relationship disruptions.  

Problem-List (PL-S, German Original: Hahlweg, Schindler, & Revenstorf, 

1982; English Version: Hooley & Hahlweg, 1989). The PL-S consists of 23 items 

evaluating possible areas of conflict within couple´s relationships (e.g., “Relatives”, 

“Future Goals”, or “Chores around the house”). Each participant is asked to 

indicate on a 4-point Likert-scale, if there is a conflict in the respective area, and if 

yes, if there is a successful solution (score 1), recurring conflicts around the topic 

(score 2), or if there is conflict, but the couple does not talk about it (score 3). Within 

the present study, the PL-S has been filled out prior to the conflict task to detect 

possible areas of disagreement. After completing the questionnaire, each 

participant within a couple´s dyad was asked to choose a topic rated with either a 

score of two or three. Hereinafter, the couple was allowed to briefly discuss, which 

topic they would like to address first during their following 15-minute conversation. 

Subsequently, after prioritizing a topic, each person within the couple´s dyad was 

instructed to briefly state their stance about the issue and then continue to discuss 

the matter at hand. The questionnaire has not been used for further statistical 

evaluation.  
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5.1.4 Study design and procedure. 
 

The here presented studies are following a quasi-experimental design, due 

to the addition of the CST at a later time-point. As mentioned above, due to the 

shared study design between Study I & II, which shall allow for the comparability 

of the implemented stressors (i.e., IST & CST) as well as participants across 

groups, initial screening and diagnostics contacts before the experimental 

laboratory day, as well as saliva sampling and handling were following the same 

procedures. Therefore, within the current chapter, I will describe the procedure 

before the respective experimental laboratory, as well as the saliva sampling and 

handling for both studies jointly, following by a separate chapter for each of distinct 

studies’ experimental laboratory days.  

 

5.1.4.1 Procedure before the experimental laboratory days (Study I & 

Study II). 

Prior to each of the two experimental laboratory days, all female participants 

were screened for eligibility to participate within the study. The first part of the 

screening included a brief phone call, in which general inclusion criteria where 

evaluated (see Table 11 for inclusion and exclusion criteria). If the participants met 

inclusion and exclusion criteria, they were invited to the laboratory for an initial 

diagnostics assessment, in which further inclusion and exclusion criteria where 

evaluated (see Table 11). During the diagnostic assessment, which was conducted 

by a trained clinical psychologist, the MINI, as well as the SCID-II interview 

(Borderline Section) were implemented (for information about these interviews see 

measures above). Additionally, the clinical psychologist explored a recent conflict 

between the female participant and their partner, which (a) took place within the 

past four weeks, (b) was still very present within the participant´s imagination and 

(c) was emotionally stressing for the participant on a scale from 0-100% at 70% 

and above. Furthermore, written informed consent was provided by the female 

participants. After the interview section of the diagnostic session, participants 

completed their self-report questionnaires. During this time, the clinical 

psychologist created a script about the described couple conflict in accordance 
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with the standardized scripts from Lanius et al. (2001), to be used for the imagery 

stress task condition. The average time spent in the laboratory during the 

diagnostic appointment was two hours. Hereinafter, female participants were 

randomly assigned to either first participate within the imagery-, or the couples 

stress task condition. For the participants who partook in both experimental 

conditions (i.e., Study I and Study II), the timespan between the two experimental 

appointments was at least one week, in order to avoid possible habituation to 

laboratory stressors. Twenty-four hours prior to the respective laboratory stress 

task, all participants (female & male), were asked to refrain from conducting sports 

or any other exhausting physical activity or drinking alcohol (for influencing factors 

on cortisol levels see Dickerson & Kemeny, 2004; Kirschbaum et al., 1999; 

Deckers et al., 2015). Further, participants were asked not to eat (including gum 

or lollipops) or drink beverages other than water (to insure clean saliva samples) 

two hours before the laboratory visit. Additionally, participants were constrained to 

refrain from smoking or tobacco consumption one hour before the laboratory visit. 

Lastly, participants were asked to reschedule their laboratory visit, if they 

experienced fever or took any pro re nata medication 36 hours before their 

scheduled laboratory day.



 
 

     
     

 

Table 11 

Inclusion and Exclusion Criteria for Study I and Study II  

Phone Screening Diagnostic Appointment 

Female HC participants Female BPD participants Female HC participants Female BPD participants 

Inclusion Criteria 

 Age: 18-55 

 Female 

 Romantic relationship duration > 6 months 

 Able to partake in 3 laboratory appointments, 

with one including the romantic partner at any 

given afternoon at 2pm 

 Heterosexuality 

 Age: 18-55 

 Female 

 Romantic relationship duration > 6 months 

 Previously diagnosed with BPD 

 Stable medication intake > 3 months 

 Able to partake in 3 laboratory 

appointments, with one including the 

romantic partner at any given afternoon at 

2pm 

 Heterosexuality 

 

  Fulfillment of BPD 

diagnosis according to 

SCID-II Interview 

Exclusion Criteria 

 Mental disorder 

 Past or current psychological treatment 

 Currently pregnant or breastfeeding 

 Regular drug, alcohol, or medication 

consumption (except statins, anti-histaminergic 

medication, ACE-inhibitors, L-Thyroxin, 

cortisone-based medications, oral 

contraception), or known substance dependency 

 Current substance or medication 

dependence or abuse (past 3 months) 

 Eating disorder, psychotic disorder, 

bipolar disorder 

 Intake of medication outside of psychiatric 

description (for exceptions see HC 

exclusion criteria) 

 Psychiatric description medication has not 

been stable for the past 3 months 

 Currently pregnant or breastfeeding 

 Fulfillment of 

psychiatric disorder 

according to MINI or 

SCID-II BPD 

diagnostic interview 

 Fulfillment of diagnostic 

criteria for eating 

disorder(s), psychotic 

disorder, or bipolar 

disorder according to 

MINI diagnostic 

interview 

Note. HC = Healthy Control; BPD = Borderline Personality Disorder. 

9
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5.1.4.2 Imagery Stress Task (IST; Study I). 

All female participants were invited to the laboratory beginning at 2pm on a 

prescheduled afternoon, due to the diurnal rhythm of the extracted hormones (see 

Table 12). Upon arrival, participants were greeted by the experimenter (a trained 

clinical psychologist) and guided to the laboratory room, where they were provided 

with water and asked to turn-off their phones. Subsequently, the experimenter 

questioned the participants regarding their adherence to the laboratory guidelines 

24-hours prior to the start of the study as described above. Hereinafter, the 

experimenter took the respective participant´s weight, height, and digit 

measurements, and noted the current date as well as the birth date of the 

participant on a pre-printed sheet. Thereinafter, participants were asked to 

complete the questionnaire about the person and factors influencing hormonal 

levels (described above). After questionnaire completion, participants watched an 

underwater documentary (“Great Barrier Rief”: 

https://www.youtube.com/watch?v=UXgm7QIxrDU), to distract from the laboratory 

environment, in order to collect a representative baseline saliva sample. This 

sample was taken 45 minutes after entering the laboratory, to additionally avoid 

possible arrival effects (e.g., Balodis, Wynne-Edwards, & Olmstead, 2011; Ruttle, 

Serbin, Stack, Schwartzman, & Shirtcliff, 2011). After providing the first saliva 

sample, participants completed several brief self-report questionnaires to assess 

their current subjective emotional state (STAI & PANAS, for details see measures 

above). Thereinafter, the experimenter transported the saliva sample to a freezer 

for storage. At 3pm, the experimenter instructed the participant to follow him to the 

seating area within the laboratory room, where the imagery stress task took place. 

First, the experimenter guided the participant to close her eyes, and mentally 

imagine the conflict discussed during the diagnostic interview by reading the 

previously created script to the participant (see Appendix E). Hereinafter, the 

participant was asked to imagine the event with all her senses, as if she was in this 

moment right now by imagining what she is hearing, seeing, smelling, tasting, and 

feeling. Afterwards, the experimenter further assisted the participant to create a 

realness of the past event by asking, for example, about the looks of the room, the 

clothes she was wearing, or the bodily sensations she was experiencing right in 
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that moment. Thereinafter, the experimenter instructed the participant to find the 

“hotspot” of the re-created scene, by asking the participant to stop the sequence 

right at the moment which was especially emotionally painful or arousing. After this 

picture was found, the participant was further asked to report his thoughts, feelings, 

needs, and impulses during the given moment. After approximately 15-20 minutes, 

the imagery stress task was terminated by reorienting the patient to the current 

laboratory day and environment, and the second saliva sample and subjective 

emotional state measurements were provided. This process was then repeated 

tree consecutive times, at +15, +30, and +45 minutes after the termination of the 

imagery stress task. At the end of the laboratory visit, participants received a 

debriefing by the clinical psychologist, and were assessed for distress. Afterwards 

they were given a form for compensation, which was 20€ for the imagery laboratory 

day. 

 

5.1.4.3 Couple Stress Task (CST; Study II). 

The arrival procedure on the couple´s stress day was widely equivalent to 

the imagery stress day (see Table 12): All couples were invited to join the 

laboratory on a pre-scheduled day at 2pm. Couples were first greeted and guided 

to the laboratory room by the experimenter. Subsequently, the experimenter 

questioned the participants regarding their adherence to the laboratory guidelines 

24-hours prior to the start of the study as described above. They were then asked 

to turn off their mobile phones and were provided with drinking water. Hereinafter, 

informed consent was provided by the partner, as he has not been previously in 

the laboratory. After providing written informed consent, participants height, 

weight, and digit measurements were taken (this was not the case, if the female 

participant previously participated within the imagery stress task). Thereinafter, 

both participants filled out the questionnaire about the person and factors 

influencing hormonal levels, whereas the female participant, if previously 

participating within the imagery stress task, only answered state relevant questions 

(the questionnaire has been adjusted to not ask unnecessary questions twice). 

Hereinafter, the male partner of the participant answered the self-report 

questionnaire package, whereas the female participant watched another non-
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stressful underwater documentary (“Geheimnisvolle Hochseeoasen”: 

https://www.youtube.com/watch?v=Exr5dnRokGA), to allow for sampling a 

representative baseline saliva sample 45-minutes after arriving to the laboratory. 

After both participants provided their saliva sample, they answered questionnaires 

about their current subjective emotional state (i.e., STAI & PANAS). While the 

experimenter transported the collected saliva samples to the freezer, the 

participants either watched the video (female participant) or filled out 

questionnaires (male participant). After the experimenter´s return, both 

participants were guided into separate rooms to complete the above described 

problem list. Upon completion (around 3pm), participants were reunited and 

instructed to choose two conflict areas from their completed problem list, which 

continuously creates intense and reoccurring conflicts, according to a standardized 

protocol (Saxbe et al., 2014; see Appendix E). The participants were then asked 

to discuss one, and if the time allows, both of the chosen conflict areas for the next 

15 minutes. Each of the participants was asked to first state their stance about the 

initially chosen topic and then continue to the discussion. They were further 

instructed to discuss the topics in their usual manner, as if they were at home. 

Furthermore, they were encouraged to make sure that their partner understood 

their point of view entirely. To ensure that the participants were following the 

instructions, and for future non-verbal investigations of the conflict tasks, video-

recordings were taken during the procedure. Immediately after the conflict task, a 

saliva sample was provided, following with the questionnaires about their 

subjective emotional states. This procedure was repeated tree consecutive times, 

at +15, +30, and +45 minutes after the termination of the couple´s stress task. At 

the end of the laboratory visit, participants received a debriefing by the 

experimenter, and were assessed for distress. They then received form for 

compensation, which was 30€ for the female participant (to also compensate for 

the diagnostics day) and 20€ for the partner. 

 

 

 

 

https://www.youtube.com/watch?v=Exr5dnRokGA


 
 

     
     

 

Table 12 
 

Protocol for the Two Stress Tasks 

 

Actual Time Time Couple Stress Task (CST) Imagery Stress Task (IST) 

 14:00 Arrival and greeting; turning off cell phone, provision of water, Informed Consent 

 14:05 Male partner starts filling out self-report questionnaires  

 14:05 Simultaneously: Measurements for weight, height, and digits. 
Questionnaire about the person and factors influencing hormonal 
levels  

Measurements for weight, height, and digits. Questionnaire 
about the person and factors influencing hormonal levels 

 14:10 Start Video 2 for the female participant (partner completes self-
report questionnaire) 

Start Video 1 

 14:35 Ask the participants not to drink any more water (10 minutes prior to each saliva sampling) 

 14:45 Saliva Sample 1 (maximum time = 5 minutes, stopwatch for timing, document sampling duration). Afterwards: Completion of STAI-
T, STAI-S, & PANAS 

 14:50 Transportation of saliva samples to the freezer (participants 
continue to watch video or complete self-report questionnaires). 
Participants complete problem list in separate rooms 

Transportation of saliva samples to the freezer (participants 
continue to watch video) 

 15:00 Participants are reunited and choose two conflict areas for 
discussion from the Problem List. Standardized instructions on 
procedure for the next 15 minutes and stance of the participants 
about the first conflict topic 

Start Imagery Stress Task (Introduction with personalized script 
and subsequent exploration according to standardized script) 

 15:05 Start and video recording of 15-minute conflict task  

 15:20 End of stress task. Provision of Saliva Sample 2, including STAI-S, & PANAS. 

 15:35 Saliva Sample 3 + Completion of STAI-S 

 16:55 Saliva Sample 4 + Completion of STAI-S 

 16:15 Debriefing, evaluation of stress level, and completion of form for compensation. Termination of laboratory day. 

9
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5.1.4.4. Saliva sampling and handling (Study I and Study II). 

Both studies took place between 2pm and 4.30pm on a prescheduled 

afternoon, due to the diurnal rhythm of the evaluated hormonal samples. 

Participants were asked to refrain from drinking 10 minutes prior to providing each 

saliva sample. A total of five saliva samples were collected via the passive drool 

method, at (a) 2.45pm (M = 2:46, SD = 0.04), (b) 3.25pm (M = 3:23, SD = 0:06), 

(c) 3.40pm (M = 3:38; SD = 0:06), (d) 3.55pm (M = 3:39, SD = 0:10), and (e) 

4.10pm (M = 4:13, SD = 0:06), that is -15, +1, +15, +30, and +45 minutes pre- and 

post-stress task respectively. Saliva collection tubes were color-coded (to 

distinguish between participants undergoing the stress test and their significant 

other, as well as between conditions and groups) and numbered (1-5; Salimetrics 

LLC, State College, PA). Samples were immediately stored at -20°C and sent to 

the University of Dresden, C. Kirschbaum Laboratory, for salivary assay every six 

months within a three-year collection timespan. Salivary samples were assayed 

for cortisol in singlets (with 20% in duplicates) using a commercially available 

enzyme immunoassay (ELISA, Salimetrics, LLC). Furthermore, samples were 

assayed for sAA in singlets (with 20% in duplicates) using a commercially available 

kinetic reaction assay (Salimetrics, LLC), which employs a chromogenic substrate, 

termed 2-chloro-p-nitrophenol, which is linked to maltotriose. To measure the 

enzymatic activation of sAA in the respective substrate results in 2-chloro-p-

nitrophenol, which then can be measured using spectrophotometry at 405nm by 

using a regular laboratory plate reader. The intraassay variation (CV) based on 

110 replicate tests was ≥ 5% for all assayed hormones and enzymes.  
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5.1.5 Data analysis. 

Due to the overall aim of both of the present studies (i.e., CST & IST) to 

gain information about the underlying physiological mechanisms during aversive 

mental imagery in BPD, as well as for reasons of simplicity and presentability of 

the results, statistical analyses have been conducted jointly. Furthermore, results 

will also be presented across both studies, as the overall comparison between and 

within the investigated groups shall provide a more conclusive picture about the 

underlying stress physiology in patients suffering from BPD during exposure to 

aversive mental images (i.e., IST), as compared to healthy controls, as well as to 

a real-world laboratory stressor (i.e., CST).  

First, data was visually expected by plotting the raw data. Additionally, core 

statistical information including means and standard deviations was generated. 

Extreme outliers (> 2 SD) within hormonal measurements have been excluded 

from further analysis according to the guidelines of John (1995). Due to the 

exclusion of extreme outliers, the number of participants included within each of 

the statistical analysis is being reported prior to the respective results. Moreover, 

due to the positive skewness of all endocrine measurements, data has been log 

transformed to fit normal distribution.  

To evaluate possible factors outside of the experimental condition 

influencing hormonal parameters in BPD as well as HC participants, such as 

depressive symptoms, general health, childhood trauma, attachment styles, BPD 

symptom severity, or known factors influencing hormonal levels (see Chapter 

5.1.3.1), Pearson correlational analysis corrected for multiple testing (False 

Discovery Rate (FDR); Benjamini & Hochberg, 1995) have been conducted for 

each of the experimental conditions. Due to largely non-significant findings 

(Appendix C) and inconsistency within the few significant results, we refrained from 

including these factors into further analysis. Thereinafter, mixed ANOVAs as well 

as repeated measurement ANOVAs were conducted to assess differences 

between the respective groups over time, as well as general group and time 

differences. Greenhouse-Geisser correction for sphericity has been applied where 

necessary. Furthermore, Tamahane´s T2 as well as Welch correction have been 
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applied where the assumption of homogeneity of variances was found to be 

violated (Dunnett, 1980; Shingala & Rajyaguru, 2015; Tamhane, 1979). For each 

hormonal analysis, n will be reported due to the exclusion of outliers as well as 

missing data. 

 

5.2 Results 

5.2.1 Imagery ratings (Study I). 

The results of the imagery ratings are given in Table 13. There was no 

significant difference for the five proposed questions between the HC imagery 

participants and the BPD imagery group. However, there was a trend difference, 

defined as p-values < 1, for the impact of the imagined event on the romantic 

relationship during the past month: The imagined event impacted the romantic 

relationship of BPD participants on a trend level more, than the relationship of the 

HC participants, p = .095.  

 

Table 13 

 

Results from the Imagery Rating Questionnaire (Study I) 

 

 BPD HC T-Test 

t(37) 

p-value 

Items: M SD M SD   

“How incriminating was the image?” 64 30.29 67.34 19.62 .407 .69 

“How much did the image impact the 

relationship?” 

48.50 30.00 32.79 27.06 -1.71 .095 

“How vivid was the image?” 79.79 21.18 75.79 15.12 -.67 .507 

“How much did you experience a “here 

and now feeling” during the imagination? 

60.50 32.64 73.42 20.89 1.48 .149 

“How uncontrollable was the feeling 

associated with the image?” 

38.75 34.18 44.68 31.46 .563 .577 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; M = Mean, SD = Standard 
Deviation. 
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5.2.2 Sample specific parameters and physiological correlates. 

All results can be found in Appendix C. Overall, Pearson correlational 

analysis adjusted for multiple testing (Benjamini & Hochberg, 1995), assessing the 

relationship between GHQ-12, NEO-FFI Neuroticism subscale, BSL-95, CTQ, 

ECQ, and BDI in the BPD and HC groups largely revealed non-significant 

correlations across conditions. However, there was a positive correlation within the 

HC IST group between the CTQ and sAA at T1 (r(18) = .581, p = .036), T2 (r(18) 

= .551, p = .028), T3 (r(18) = .557, p = .027), and T4 (r(18) = .747, p ≤ .001). 

Additionally, Pearson correlational analysis—adjusted for multiple testing 

(Benjamini & Hochberg, 1995)—of possible influencing factors on hormonal 

parameters in the BPD and HC groups—as assessed by the questionnaires 

reported in Chapter 5.1.3—such as time of wakening, contraception intake, or 

caffeine consumption are reported in Appendix C. Overall, correlational analyses 

were non-significant.  

 

5.2.3 Affect measurements (Study I & II). 

A significant TIME-by-GROUP interaction was found for the state version of 

the STAI, Greenhouse-Geisser F(11.71, 187.37) = 2.43, p = .006. Post-hoc 

analysis using Bonferroni correction revealed that healthy controls within the IST 

significantly differed from the BPD IST (p ≤ .001) as well as the BPD CST condition 

(p ≤ .001) across all four time-points, with the HC group consistently displaying 

lower scores (see Table 14 and Figure 8). Similar results were found for the HC 

CST as compared to the BPD imagery as well as the BPD CST condition: Healthy 

Participants in the CST condition displayed significantly lower STAI-S scores 

across all four time-points p ≤ .001. Moreover, baseline STAI-S scores (T1) 

significantly differed between the HC CST condition and the partner of the BPD 

patients, with the HC females displaying significantly lower baseline scores than 

the male BPD partners (p = .04), before the exposure to the couple´s stressor. 

While BPD patients undergoing the imagery condition had significantly higher 

scores as compared to HC females and HC males across all four time-points (p 

≤.001), their baseline (T1, p ≥ .99) and recovery (T4, p = .95) STAI-S scores did 
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not significantly differ from their male partners. However, looking at STAI-S scores 

for patients with BPD when undergoing the CST, they significantly differ from 

healthy females in either the imagery or the CST condition, as well as HC and BPD 

partners across all four time-points (p ≤ .05), indicating high amounts of subjective 

stress as compared to all other groups (except for the BPD imagery condition). 

The partners of the female HC participants solely differed from both female BPD 

groups across all four time-points, p ≤ .001, with continuously lower scores.  

  

Figure 8 
 

STAI-S Slope Across Time for All Investigated Groups 

 

 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; CST = Couple Stress Task; 

IST = Imagery Stress Task. 
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Table 14 
 

STAI-S Means and Standard Deviations for All Time-Points and Groups 

 

 T1 T2 T3 T4 

 M SD M SD M SD M SD 

BPD IST 55.29 9.86 68.57 8.24 62.33 6.53 56.57 9.50 

BPD CST 57.00 7.41 69.33 7.23 65.41 8.59 63.08 9.00 

HC IST 42.67 6.62 51.39 10.75 44.89 7.27 44.17 7.76 

HC CST 39.50 4.78 47.67 11.21 48.42 8.61 45.75 8.85 

BPD Partner 49.91 11.59 53.27 13.73 51.63 11.79 50.36 10.62 

HC Partner 40.67 5.76 45.25 8.90 42.58 6.49 43.08 7.14 

Note. M = Mean, SD = Standard Deviation, BPD = Borderline Personality Disorder, HC = Healthy 
Control, CST = Couple Stress Task, IST = Imagery Stress Task; T1 = -15 minutes pre-stressor, T2 
= 0 minutes post-stressor, T3 = 15 minutes post-stressor, T4 = + 35 minutes post-stressor. 
 
 

Furthermore, the factor TIME was significant for all groups regarding their 

STAI-S scores, except for the BPD partners: HC imagery group, Greenhouse-

Geisser F(2.13, 36.27) = 12.02, p ≤ .001; HC CST group F(3, 33) = 4.82, p = .019; 

BPD imagery group, Greenhouse-Geisser F(2.26, 45.11) = 15.73, p ≤ .001; BPD 

CST group F(3, 33) = 8.06, p ≤ .001; HC male partner group F(3, 33) = 4.48, p = 

.01; BPD male partner group, Greenhouse Geisser F(1.92, 19.21) = 1.49, p = .251. 

For the HC imagery group, there was a significant increase in STAI-S scores from 

T1 to T2, p = .002, with a significant decline from T2 to T3 (p = .001) and T4 (p = 

.012; see Table 15 for detailed characteristics). For the HC CST group, there was 

a trend between T1 and T3, p = .06, indicating an increase in subjective anxiety 

(Figure 8). For the BPD imagery group, there was a significant increase in 

subjective anxiety from T1 to T2 (p = .001) and T3 (p = .012), as well as a significant 

decline from T2 to T3 (p = .008) and T4 (p ≤ .05). The BPD CST group experienced 

an increase in anxiety from T1 to T2, p = .001, but no significant decline from T1 

or T2 to T3 and T4. The partners of the HC females experienced an increase of 

state anxiety at a trend level from T1 to T2, p = .074.  
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Table 15 
 

Mean STAI-S Differences between Timepoints by Group 

 

 Compared Timepoints Mean 
Difference 
(Compared 
Timepoints) 

Standard 
Error 

p-
value* 

BPD IST 1 2 -13.29 2.78 .001 
  3 -7.05 1.99 .012 
  4 -1.29 2.41 1.00 
 2 3 6.24 1.68 .008 
  4 12.00 2.38 .000 
 3 4 5.76 1.50 .006 

BPD CST 1 2 -12.33 2.23 .001 
  3 -8.42 2.75 .065 
  4 -6.08 3.47 .644 
 2 3 3.92 1.63 .211 
  4 6.25 2.63 .219 
 3 4 2.33 1.75 1.00 

HC IST 1 2 -8.72 1.97 .002 
  3 -2.22 1.18 .456 
  4 -1.50 1.63 1.00 
 2 3 6.50 1.32 .001 
  4 7.22 1.97 .012 
 3 4 .722 1.12 1.00 

HC CST 1 2 -8.17 3.65 .281 
  3 -8.92 2.87 .060 
  4 -6.25 2.61 .215 
 2 3 -.750 2.01 1.00 
  4 1.92 2.28 1.00 
 3 4 2.67 1.79 .986 

BPD Partner 1 2 -3.36 2.14 .880 
  3 -1.73 2.29 1.00 
  4 -.455 1.84 1.00 
 2 3 1.64 1.40 1.00 
  4 2.91 1.55 .536 
 3 4 1.27 .885 1.00 

HC Partner 1 2 -4.58 1.54 .074 
  3 -1.92 1.00 .495 
  4 -2.42 1.23 .456 
 2 3 2.67 1.19 .279 
  4 2.17 1.61 1.00 
 3 4 -.50 .783 1.00 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; CST = Couple Stress Task; 

IST = Imagery Stress Task; * = significance levels adjusted for Bonferroni. 

 

Additionally, there was a main effect for GROUP regarding trait anxiety, as 

measured by the STAI-T, F(5, 81) = 34.44, p ≤ .001. Post-hoc tests implementing 

Bonferroni corrections revealed that both HC groups (i.e., IST & CST condition) 

differed from both BPD groups regarding their trait anxiety, p ≤ .001, with the HC 
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groups displaying significantly lower STAI-T scores as compared to the BPD 

groups (see Figure 9). Furthermore, both BPD groups (i.e., CST & IST) 

significantly differed from both, HC and BPD partners, p ≤ .001, with both BPD 

groups displaying significantly higher scores than both partner groups. HC and 

BPD partners did not significantly differ regarding trait anxiety, p = .998 

 

Figure 9 
 

Mean STAI-T Scores Across Groups 

 

 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; CST = Couple Stress Task; 

IST = Imagery Stress Task. 

 

There was also a significant TIME x GROUP interaction for the positive 

affect schedule of the PANAS, F(3,60) = 2.75, p = .045. Specifically, the BPD IST 

group differed from the HC CST condition, p = .003, with the BPD imagery group 

experiencing significantly steeper decline in positive affect from T1 to T2 than their 

female HC counterparts in CST condition (see Figure 10 for mean scores). 

Furthermore, there was a main effect for the factor GROUP at timepoint T1, F(3,60) 

= 4.12, p = .01. Specifically, the BPD CST group significantly differed from the HC 

CST group, p =.006, with the female HC participants displaying significantly more 

positive affect at T1. Moreover, there was another main effect for the factor 

GROUP at timepoint T2, F(3,60) = 6.06, p ≤ .001. Specifically, the HC CST group 
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differed from both BPD groups, p ≤ .05, with the female HC CST group displaying 

significantly more positive effect at T2 than both other groups. Additionally, there 

was also a main effect for the factor TIME, F(1,60) = 37.93, p ≤ .001. Specifically, 

the BPD IST group experienced a significant decline in positive affect from T1 to 

T2, p ≤ .001. The HC imagery group also experienced a decline in positive affect 

from T1 to T2, p = .008. Whereas there was also a trend for a decline from T1 to 

T2 in the HC CST condition, p = .066, no difference in positive affect from T1 to T2 

was found in the BPD CST condition, p = .124.  

 

Figure 10 
 

Mean Scores of the PANAS Positive Affect Schedule for All Female Groups From 

T1 to T2  

 

 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; CST = Couple Stress Task; 

IST = Imagery Stress Task. 
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schedule of the PANAS, F(3,60) = 7.05, p ≤ .001. Specifically, the BPD imagery 

group differed from both the HC imagery and CST condition, p = .02, with the BPD 

imagery group displaying significantly higher negative PANAS scores and a 

steeper incline from T1 to T2 than their female HC counterparts in both conditions 
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(see Figure 11 for mean scores). Furthermore, there was a main effect for the 

factor GROUP F(3,60) = 16.20, p = .003. At timepoint T1, the HC imagery group 

significantly differed from both, the BPD IST and CST group, p ≤ .05, with the HC 

imagery participants displaying significantly less negative affect at T1. The same 

result holds true for the HC CST condition, which displayed significantly less 

negative affect at T1 than both BPD groups, p ≤ .01. Neither the HC groups 

amongst each other, nor the BPD groups amongst each other differed regarding 

their negative affect at T1, p ≥ .997; however, the BPD imagery group significantly 

differed from the BPD CST group at T2, p = .05, with the BPD imagery group 

displaying significantly higher amounts of negative affect post-stressor. 

Additionally, there was a main effect for the factor TIME, F(1,60) = 110.30,  p ≤ 

.001: All female groups (i.e., HC IST, HC CST, BPD IST, BPD CST) experienced 

a significant incline in negative affect from T1 to T2, p ≤ .01. 

 

Figure 11 
 

Mean Scores of the PANAS Negative Affect Schedule for All Female Groups from 

T1 to T2  

 

 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; CST = Couple Stress Task; 

IST = Imagery Stress Task. 
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5.2.4 Cortisol group and time differences.  

Due to elimination of outliers, one participant within the BPD IST condition 

as well as one participant within the HC IST condition has been excluded from 

further analysis. The number of participants included within this analysis was 

therefore as follows: BPD IST Condition (n = 20), HC IST Condition (n = 18).  

There was no TIME x GROUP difference between the BPD Imagery condition and 

the HC Imagery condition regarding cortisol levels, Greenhouse-Geisser F(1.77, 

63.62) = .653,  p = .58 (for means and standard deviations of the groups see Table 

16). Furthermore, there was no difference regarding the factor group, F(1,36) = 

.000, p = .983. However, there was a significant difference for the factor time within 

each group, Greenhouse-Geisser F(1.77, 63.62) = 16.78, p ≤ .001. Within the HC 

imagery group, there was a significant decline in cortisol levels from T1 (baseline) 

to T3 (p = .05) and T4 (p = .04), as well as from T2 to T3 (p = .001) and T4 (p = 

.006; Figure 12). For the BPD imagery group, there was a significant decline in 

cortisol levels from T1 (baseline) to T4 (p =.01) as well as from T2 to T3 (p = .011) 

and T4 (p = .001).  

  

Figure 12 

 

Mean Cortisol Levels between HC and BPD IST Groups and Time   

  

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; IST = Imagery Stress Task; 

T1 – T4 = Timepoints 1 – 4. 
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Due to elimination of outliers, two participants within the BPD CST condition 

as well as one participant within the HC CST condition has been excluded from 

further analysis. The number of participants included within this analysis was 

therefore as follows: BPD CST Condition (n = 10), HC CST Condition (n = 11).  

No TIME x GROUP difference was observed between the BPD CST condition and 

the HC CST condition regarding cortisol levels, Greenhouse-Geisser F(2.17, 

41.26) = .787,  p = .47 (Figure 13). Moreover, there was a significant difference for 

the factor time within each group, Greenhouse-Geisser F(2.17, 41.26) = 12.014, p 

≤ .001. Within the HC CST group, there was a significant decrease in cortisol levels 

from T2 to T4 (p = .027). For the BPD CST group there was a significant decline 

in cortisol levels from T2 to T4 (p = .006), as well as from T3 to T4 (p = .043).  

  

Figure 13 
 

Mean Cortisol Scores Across HC and BPD CST Groups and Time 

 

 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; CST = Couple Stress Task; 

T1 – T4 = Timepoints 1 – 4. 
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Table 16 
 

Cortisol Means and Standard Deviations for All Time-Points and Groups 

 

 T1 T2 T3 T4 

 M SD M SD M SD M SD 

BPD IST 3.36 1.38 3.45 1.63 2.97 1.46 2.50 1.03 

BPD CST 2.92 0.74 3.65 1.71 3.08 1.72 2.27 0.83 

HC IST 3.61 1.77 3.16 1.49 2.82 1.45 2.59 1.09 

HC CST 4.13 2.82 4.60 2.49 4.21 2.85 3.48 1.98 

Note. M = Mean, SD = Standard Deviation, BPD = Borderline Personality Disorder, HC = Healthy 
Control, CST = Couple Stress Task; IST = Imagery Stress Task; T1 = -15 minutes pre-stressor, T2 
= 0 minutes post-stressor, T3 = 15 minutes post-stressor, T4 = + 35 minutes post-stressor. 
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Due to elimination of outliers, two participants within the BPD CST condition 

as well as one participant within the BPD CST condition has been excluded from 

further analysis. The number of participants included within this analysis was 

therefore as follows: BPD CST Condition (n = 10), BPD IST Condition (n = 20).  

There was no TIME x GROUP difference between the BPD CST condition and the 

BPD imagery condition regarding cortisol levels, Greenhouse-Geisser F(1.97, 

55.02) = 1.07,  p = .35. Furthermore, there was no significant difference for the 

factor group in general, F(1, 28) = .005, p = .99. However, there was a significant 

difference for the factor time within each group, Greenhouse-Geisser F(1.97, 

55.02) = 13.18, p ≤ .001 (see Figure 14). Each of the differences within each BPD 

group has been stated in the previous paragraphs of the current chapter. 

 

Figure 14 
 

Mean Cortisol Levels Across BPD Conditions and Time 

 

 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; CST = Couple Stress Task; 

IST = Imagery Stress Task; T1 – T4 = Timepoints 1 – 4. 
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Due to elimination of outliers, one participant within the HC IST condition as 

well as one participant within the HC CST condition has been excluded from further 

analysis. The number of participants included within this analysis was therefore as 

follows: HC IST condition (n = 18), HC CST condition (n = 11).  

There was a trend for a TIME x GROUP interaction between the HC imagery 

condition and the HC CST condition regarding cortisol levels, F(3, 81) = 2.45,  p = 

.067, suggesting a difference between cortisol slopes across groups (Figure 15). 

Specifically, there was a trend group difference at the timepoints T2, F(1, 27) = 

2.7, p = .084, and T3, F(1, 27) = 2.79, p = .089. Additionally, there was a significant 

difference for the factor time within each group, F(3, 81) = 5.99, p ≤ .001, as has 

been described in previous paragraphs of this chapter.  

  

Figure 15 
 

Mean Cortisol Levels Across HC Conditions and Time 

 

 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; CST = Couple Stress Task; 

IST = Imagery Stress Task; T1 – T4 = Timepoints 1 – 4. 
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5.2.5 sAA group and time differences. 

Due to elimination of outliers, one participant within the BPD IST condition 

as well as one participant within the HC IST condition has been excluded from 

further analysis. The number of participants included within this analysis was 

therefore as follows: BPD IST (n = 20), HC IST (n = 18).  

There was no significant TIME x GROUP interaction for sAA between the BPD and 

HC imagery groups F(3, 108) = 1.34,  p = .27 (for means and standard deviations 

of all groups and conditions see Table 17). Moreover, there was no general 

difference for the factor group, F(1, 36) = .214,  p = .65. However, there was a 

significant difference within the BPD and HC groups regarding the factor time F(3, 

108) = 4.60,  p = .007. In more detail, the BPD imagery group experienced a 

significant decline in sAA levels from T2 to T4, p = .051 (Figure 16).   

 

Figure 16 

 

Mean sAA Levels Between HC and BPD IST Groups and Time 

 

 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; IST = Imagery Stress Task; 

sAA = salivary Alpha-Amylase; T1 – T4 = Timepoints 1 – 4. 
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Due to elimination of outliers, three participants within the BPD CST 

condition as well as one participant within the HC CST condition has been 

excluded from further analysis. The number of participants included within this 

analysis was therefore as follows: BPD CST Condition (n = 9), HC CST 

Condition (n = 11).  

There was no significant TIME x GROUP interaction for sAA between the BPD and 

HC CST groups F(4, 64) = .775,  p = .55. Furthermore, there was no general 

difference for the factor group, F(1, 16) = 1.68,  p = .21. However, there was a 

significant difference within the BPD and HC groups regarding the factor time F(4, 

64) = 7.96,  p ≤ .001 (Figure 17). Specifically, within the BPD CST group there was 

a trend increase in sAA from T1 to T2 (p = .068), as well as a trend decline from 

T2 to T3 (p = .068). Furthermore, within the HC CST group, there was a significant 

decline from T2 to T3 (p = .039), as well as a trend decline from T2 to T4 (p = .071). 

  

Figure 17 
 

Mean sAA Levels Between HC and BPD CST Groups and Time 

 

 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; CST = Couple Stress Task; 

sAA = salivary Alpha-Amylase; T1 – T4 = Timepoints 1 – 4. 
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Table 17 
 

sAA Means and Standard Deviations for All Time-Points Across Groups 

 

 T1 T2 T3 T4 

 M SD M SD M SD M SD 

BPD 
IST 

132.18 190.66 132.55 120.42 115.95 129.45 94.80 92.88 

BPD 
CST 

79.04 116.89 136.15 194.79 87.73 173.83 132.36 268.95 

HC 
IST 

115.72 87.36 162.56 151.73 111.58 71.94 114.77 70.15 

HC 
CST 

81.82 65.71 139.11 54.52 88.43 42.93 78.53 41.13 

Note. M = Mean, SD = Standard Deviation, BPD = Borderline Personality Disorder, HC = Healthy 
Control, CST = Couple Stress Task; IST = Imagery Stress Task; T1 = -15 minutes pre-stressor, 
T2 = 0 minutes post-stressor, T3 = 15 minutes post-stressor, T4 = + 35 minutes post-stressor. 
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Due to elimination of outliers, three participants within the BPD CST 

condition as well as one participant within the BPD IST condition has been 

excluded from further analysis. The number of participants included within this 

analysis was therefore as follows: BPD CST Condition (n = 9), BPD IST 

Condition (n = 20).  

There was no significant TIME x GROUP interaction for sAA between the BPD 

groups F(3, 81) = 1.14,  p = .34. Additionally, there was no general difference for 

the factor group, F(1, 27) = 1.72,  p = .20. However, there was a significant 

difference within the BPD groups regarding the factor time F(3, 81) = 8.13,  p = 

.001 (Figure 18). Within the BPD CST group there was a trend increase in sAA 

from T1 to T2 (p = .068), as well as a trend decline from T2 to T3 (p = .068). The 

BPD imagery group experienced a significant decline in sAA levels from T2 to T4 

(p = .05). 

 

Figure 18 
 

Mean sAA Levels Across BPD Conditions and Time 

 

 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; CST = Couple Stress Task; 

IST = Imagery Stress Task; sAA = salivary Alpha-Amylase; T1 – T4 = Timepoints 1 – 4. 
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Due to elimination of outliers, one participant within the HC IST condition as 

well as two participants within the HC CST condition has been excluded from 

further analysis. The number of participants included within this analysis was 

therefore as follows: HC IST condition (n = 18), HC CST condition (n = 10). 

There was a trend for a TIME x GROUP interaction between the HC imagery 

condition and the HC CST condition regarding sAA levels, F(3, 78) = 2.52,  p = 

.064, suggesting a difference between sAA slopes between groups (Figure 19). 

Specifically, there was a trend difference at timepoint T2, F(1, 28) = .145, p = .079. 

Moreover, there was a significant difference for the factor time within each group, 

F(3, 78) = 9.42, p ≤ .001, as has been described in previous paragraphs of the 

current chapter.  

  

Figure 19 
 

Mean sAA Levels Across HC Conditions and Time 

 

 

Note. BPD = Borderline Personality Disorder; HC = Healthy Control; CST = Couple Stress Task; 

IST = Imagery Stress Task; sAA = salivary Alpha-Amylase; T1 – T4 = Timepoints 1 – 4. 
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6. Discussion 

As recently growing research has highlighted the behavior-guiding role of 

prospective, rather than retrospective mental imagery not only in healthy 

individuals but also in individuals with a mental disorder, the current dissertation 

attempted to capture intrusive mental imagery in BPD from various angels, with a 

specific focus on prospective imagery: First, due to the fact that to date, there was 

no German self-report measurement capturing intrusive prospective imagery in 

general, an English questionnaire with good psychometric properties has been 

translated into German and subsequently validated at hand of a German clinical-, 

as well as healthy sample. Second, the translated questionnaire has been applied 

to a BPD population, as well as to a sample suffering from depression and a 

healthy control sample allowing to distinguish intrusive prospective imagery in BPD 

from other populations. To assess possible underlying mechanisms surrounding 

intrusive prospective imagery in BPD, measurements of depression and anxiety 

have been taken into account. Third, we assessed physiological correlates of 

intrusive mental imagery. Whilst to date, there has been various research stating 

the effects of intrusive mental imagery on neurocognitive processes, behavior, and 

motivation (for a review see Ji et al., 2019), little is known about how intrusive 

mental images affect the body physiologically. Specifically tying back to the 

possible deleterious effects of intrusive mental imagery in BPD, as it is known to 

impact NSSI as well as suicidal tendencies (Schaitz et al., 2020; Schultebraucks 

et al., 2019), underlying physiological mechanisms might play an important role in 

understanding BPD functioning around intrusive mental images. Therefore, we 

attempted to capture physiological correlates of aversive mental images as 

compared to a real-world stressor in BPD as well as healthy controls. In a next 

step within this thesis, I will discuss each of the conducted studies separately and 

end with an overall conclusion.  
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6.1 Part I: Adaption and Validation of the Impact of Future Events Scale 

(IFES)3 

Since there is no German self-report measurement assessing prospective 

intrusive imagery, the first part of this dissertation aimed to translate and validate 

the English IFES at hand of a clinical-, as well as a healthy sample. As anxiety and 

depressive spectrum disorders display the highest prevalence rates amongst all 

mental disorders, it seemed appropriate to choose participants suffering from 

these disorders as German clinical samples to validate the questionnaire. Within 

the translation, validation, and adaption of the IFES, it also seemed crucial to 

establish divergent and convergent validities, and ultimately evaluate the 

measurement´s sensitivity and specificity in order to provide an optimal cut-off, 

which should allow for a distinction between a healthy population and clinical 

subgroups. Doing so, in an initial step, discriminatory power and item difficulty were 

evaluated, and according to the achieved results four items were eliminated from 

further analysis. The resulting 20-item version of the IFES displayed an excellent 

internal consistency, as indicated by Cronbach´s  = .93 for the clinical subsample. 

Due to good psychometric properties after these initial steps, we chose to name 

our German measurement IFES-S, describing the short version of the original 

measurement.  

 Comparing our results to the original IFES (Deeprose, Malik, & Holmes, 

2011), the original measurement displayed a marginally lower internal consistency 

(Cronbach´s  = .87) within the healthy control group than our measurement. On 

one hand, this might be due to the difference in instructions associated with our 

measurement: While Deeprose and colleauges (2011) also commised the 

participants to note three events that they have been imagining during the past 

week, and subsequently rate those events as either positive or negative, the 

participants in Deeprose´s study were not instructed to imagine a negative event 

while filling out the questionnaire, but rather pick any event, independent from its 

                                                 
3 This chapter is part of the published manuscript by Kroener et al. (2019) and has been adapted 

and extended to fit the scope of this dissertation. 
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positive or negative nature. Doing so required the English IFES to contain items 

that were designed to measure positive prospective imagination, possibly resulting 

in a diminished internal consistency, as these items were the ones that have been 

excluded after initial item analysis in our German equivalent. However, the present 

thesis aimed at providing a German measurement applicable to psychiatric 

patients, leading to the decision to emphasize only negative events.  

 Furthermore, our German IFES-S also displayed good convergent validity, 

as established by correlating the measurement with questionnaires that are 

containing similar constructs, such as the BDI-II, STAI-T, and the SUIS. We were 

able to replicate a comparable positive correlation between our IFES-S and the 

BDI-II as the original English measurement. In line with this, Starr and Moulds 

(2006) were previously able to show that the negative appraisal of intrusive 

imagery within people suffering from depression serves as a maintenance factor 

for the disorder. In addition, the present study was able to detect a positive 

correlation between the German IFES-S and the STAI-T. Both of these findings 

met our expectation as the IFES-S is designed to evaluate negative properties of 

prospective mental imageries, such as intrusive cognitions (e.g., “I thought about 

the future when I didn´t mean to”), emotions (e.g., “I had waves of strong feelings 

about the future”), and aversive behaviors (e.g., “I had trouble staying asleep”), all 

of which are readily occurring in populations suffering from increased amounts of 

depression (BDI-II) and anxiety (STAI), leading the current study to implement 

these measurements as indicators for convergent validity.  

In contrast, while the present study was able to detect a positive correlation 

between the IFES-S and the STAI-T, the original version did not report the same 

finding. However, due to the above-mentioned reasons around the IFES-S and the 

STAI assessing similar symptoms of anxiety on several levels (i.e., cognitively, 

behaviorally, and emotionally), this finding would make sense in the context of 

prospective intrusive imagery. Nevertheless, this difference between the original 

study and the present scientific finding might be due to several factors: First, the 

English original version (Deeprose & Holmes, 2010) validated the IFES at hand 

within a healthy population, while classifying this population as either non-
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dysphoric or mild-dysphoric. Within the present study, we specifically sampled 

people diagnosed with either a depressive spectrum disorder or an anxiety 

disorder, and additionally evaluated a healthy control sample. Therefore, the 

presented differences could be caused by the distinct nature of the two studies. 

However, considering our intended purpose for the IFES as evaluating prospective 

intrusive imagery within psychiatric populations, we found our sample consisting 

out of patients diagnosed with anxiety or depression as appropriate for validating 

the questionnaire. Second, as previously mentioned, the protocols of the German 

IFES-S and English IFES differ: While the English IFES does not distinguish 

between positive and negative prospective imagery within the validation of the 

questionnaire, the German IFES-S is specifically targeted at measuring negative 

prospective intrusive imagery within clinical populations. Therefore, differences 

regarding correlations between the STAI-T and either the German IFES-S or the 

IFES might be due to the design of the study, the evaluated samples, and the 

intended usage of the questionnaire.  

 Looking at divergent validity, as previously hypothesized, the German IFES-

S displayed significantly higher correlations with related measurements (SUIS, 

BDI-II, STAI-T) than with unrelated questionnaires (FLZ, LOT-R). This finding 

supports our assumption that the IFES-S is displaying satisfactory divergent and 

convergent validity, however, no comparisons could be drawn to its English 

original, as the authors (Deeprose & Holmes, 2010; Deeprose et al., 2011) did not 

establish divergent validity for the measurement. Nevertheless, previous studies 

around mental imagery and anxiety (e.g., Chiupka, Moscovitch, & Bielak, 2012; 

Clark & Wells, 1995), or depression (e.g., Weßlau et al., 2015) were able to 

demonstrate the clinical significance of intrusive imagery in the development and 

maintenance of the disorders, whereas another study (Maier et al., 2020) focusing 

on an intervention to reduce test anxiety in University students by means of 

implementing imagery rescriptings was able to show diminished IFES scores after 

the intervention, whereby scores of life satisfaction (FLZ) did not change over the 

course of the treatment, further suggesting that both constructs are seemingly 

uncorrelated. Lastly, looking at sensitivity and specificity of the IFES-S, the 



 124 

measurement in general is capable of optimally distinguishing between 

participants diagnosed with an anxiety or depressive disorder, and healthy 

participants, as indicated by the highly significant AUC values—whereas AUC 

values of 0.5 indicate no capability of discriminating between participants with and 

without a psychiatric disorder, values of 0.7 to 0.8 are regarded as acceptable, 

values between 0.8 to 0.9 are excellent, and values > 0.9 are considered 

outstanding (Cucchiara, 2012)—as well as a sensitivity score of .81, and a 

specificity score of .66, suggesting that 81% of the investigated patients suffering 

from an anxiety disorder or depression were correctly classified, whereas 19% 

were misclassified. Moreover, to allow for the clinical applicability in distinguishing 

between these populations, the cut-off score of 23 was chosen due to its optimal 

balance between sensitivity and specificity. However, when applying this score to 

clinical practice, it is important to consider that this cut-off score has been solely 

established through a German population suffering from affective and depressive 

disorders and might therefore be limited to reliably distinguish within this population 

only. Henceforth, future directions of working with the German IFES-S could be 

the adaption of the measurement and its cut-off score to other clinical populations, 

such as eating disorders, or BPD, as previous research has shown the impact of 

intrusive imagery on these disorders´ maintenance (e.g., Hackmann et al., 2000; 

Schaitz et al., 2018). Nevertheless, apart from implementing the here provided cut-

off score to different clinical populations, the measurement itself might already be 

useful to detect intrusive prospective imagery and might therefore provide 

important insight into the presence and consequences of these images within 

several disorders, such as BPD.  

 When conducting an adaption and validation of a psychometric self-report 

measurement, researchers commonly conduct factorial analysis to establish the 

factorial structure of the evaluated measurement (e.g., Görgen et al., 2016; Kröner, 

Goussios, Schaitz, Streb, & Sosic-Vasic, 2017). As the English IFES (Deeprose & 

Holmes, 2010) was derived from the IES (Horowitz et al., 1979; Weiss & Marmar, 

1997), a measurement assessing PTSD symptoms, which inherits a three-factorial 

structure, this structure could not be confirmed by the original IFES. Therefore, we 
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refrained from assessing the factorial structure of the measurement, where the 

original counterpart already could not establish a valid factorial structure. Lastly, 

another important factor to consider when interpreting the here presented findings 

it that the various samples (i.e., anxiety disorder subgroup, depressive disorder 

subgroup, and healthy control subgroup) differed regarding age, educational level, 

and sex. Therefore, future studies evaluating the IFES-S within different clinical 

populations could additionally focus on the equivalency of the assessed 

populations. Another extention to the here presented study could be the repeated 

application of the IFES-S to the same populations over time, to evaluate whether 

the psychometric measurement is change sensitive. For example, the IFES-S 

could be administered to various clinical populations, such as people suffering from 

anxiety disorders, depression, or BPD, and evaluate the presence of intrusive 

prospective imagery pre-, and post- psychotherapy. Finally, it remains unclear 

whether intrusive prospective imagery is a characteristic that is specific to anxiety 

(F4) and mood (F3) disorders, or whether intrusive prospective imagery takes 

place above and beyond these clinical features.  

 In summary, the here presented study shows the usefulness of the German 

IFES-S in the detection and evaluation of negative intrusive prospective images 

within people suffering from clinical disorders, such as depression or anxiety. The 

study confirms previous findings on the high internal consistency of the 

measurement (Deeprose & Holmes, 2010; Deeprose et al., 2011), and adds onto 

these findings by providing further information on psychometric properties of the 

German IFES-S, as well as reports on convergent and divergent validity of the 

measurement, and lastly states statistical information on the specificity and 

sensitivity of the measurement leading to the provision of an optimal cut-off for the 

distinction between the here evaluated clinical populations and healthy controls. 

The existence of a German IFES-S could have a significant impact on future 

research on negative prospective intrusive imagery, due to the fact that to date, 

there has been no German measurement to evaluate this cognitive quality. By the 

means of being able to quantify negative prospective intrusive imagery through the 

IFES-S, the measurement could help with the assessment and evaluation of these 
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images within severely impacted clinical populations, such as people suffering 

from depression, anxiety, or BPD. By gathering additional information about the 

prevalence of negative prospective intrusive images in various clinical disorders, 

research could further inform practice by educating about the importance, 

relevance, and the possible deleterious impacts of those images for certain 

disorders. Moreover, by making this information available, clinicians could readily 

assess the presence of these images, discuss the impact of those prospective 

imaginative intrusions with the patient, and plan according psychotherapeutic 

interventions. This is of specific interest, as patients do not commonly report 

intrusive prospective images without being cued; however, these images greatly 

impact severe outcomes of psychiatric disorders, such as NSSI and suicidality 

(Crane, Shah, Barnhofer, & Holmes, 2012; Hales et al., 2011; Holmes, Crane, et 

al., 2007; Schaitz et al., 2020; Schultebraucks et al., 2019). Knowing that 

prospective imagery can drive motivation, emotion, and behavior (for a review see 

Ji, et al., 2019), this mechanism could be of specific interest within BPD, as the 

disorder is known for severe disruptions in emotion regulation, chronic suicidality, 

as well as NSSI (WHO, 2016). 

 

6.2 Part II: Prospective Imagery Among Patients with BPD: Application of 

the Impact of Future Events Scale Short-Version 

The aim of the second part of this dissertation was to assess the occurrence 

of mental imagery within BPD. Specifically, the capability of general imagery 

usage, the experienced vividness of mental images, as well as intrusive 

prospective images of self-harming behavior within BPD were investigated in 

comparison to a clinical group suffering from depression, as well as a healthy 

control sample. Looking at results targeting general imagery usage as assessed 

by the SUIS, initial results indicated that people suffering from BPD use their 

general capacity to create everyday mental imageries less frequently than do 

people suffering from depression or healthy controls. Whereas these results have 

solely been corrected for the possible confounding variables sex, gender, and 

educational level, further analysis including measures of depression (BDI-II) and 
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state anxiety (STAI-T) proved these results to remain stable above and beyond 

these parameters. Furthermore, results remained stable across all included factors 

regarding a significant difference between the depressive group and BPD patients, 

with the depression group experiencing higher SUIS scores across all conducted 

analysis. Taking a closer look at the interplay between the depressive group and 

SUIS scores, it is interesting that during the initial analysis healthy control 

participants experienced higher SUIS scores than depressive patients. However, 

this result proved insignificant when controlling for the factors depression or trait 

anxiety, and even reversed when controlling for state anxiety, with the depressive 

group now experiencing higher SUIS scores than the healthy control sample. In 

summary, the main results around the SUIS are twofold: On one hand, BPD 

patients overall experience significantly lower everyday imagery as measured by 

the SUIS as compared to the depressive group or the healthy control group (except 

for when controlling for state anxiety); and on the other hand, depressive patients 

experience a higher capability than healthy controls to generate general mental 

images after controlling for state anxiety or depression, but a similar capacity as 

healthy controls when controlling for trait anxiety.  

Starting with the first finding, indicating a diminished general capability for 

BPD patients to create everyday imagery, it is interesting that this finding is aligning 

with past research suggesting a link between emotion regulation and processing 

on one hand, and mental imagery on the other (e.g., Holmes & Mathews, 2010; 

Lang, 1979; Sharot, Riccardi, Raio, & Phelps, 2007). Specifically, past research 

stated an association between diminished capabilities to use mental imagery on 

one side, and difficulties to regulate emotions, rash decision making without 

thinking about short-, and long-term consequences, and planning on the other 

(e.g., Cleckley, 1951; Maxwell et al., 2017; Rivkin & Taylor, 1999), all of which are 

symptoms of BPD. For example, the study conducted by Maxwell et al. (2017) 

investigated the general capability of BPD patients to imagine by the means of 

commonly used assessments, such as the SUIS and VVIQ, and contrasted these 

measurements to assessments of psychopathology, revealing a positive 

association between the capability to create mental images on one side, and 
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empathy, as well as emotion regulation capacities on the other. Therefore, a 

diminished capability to form mental images might be a resulting, a moderating or 

a maintaining factor in BPD specific psychopathology. Future research could 

examine this interplay in more detail, for example by implanting longitudinal 

studies. Moreover, a popular model of BPD established by Bateman and Fonagy 

(2010, 2004) further proposes that the link between interpersonal problems and 

emotion regulation difficulties in BPD is the inability to effectively mentalize or 

imagine the intent, thoughts, and feelings of others and accurately derivate their 

associated behaviors. Therefore, the present study might support previously 

established theories, by providing evidence for the diminished capability of BPD 

patients to create everyday mental images, above and beyond symptoms of trait 

anxiety or depression. However, it is curious that healthy control participants did 

not differ from BPD patients regarding their everyday imagery usage after 

controlling for state anxiety, indicating that momentary levels of anxiety might 

interfere with general imagery usage at least within healthy individuals. Looking at 

the statistics of this study, it is further interesting that state anxiety affects healthy 

controls and BPD patients differently regarding SUIS scores: While controlling for 

state anxiety lowered the capacity of everyday imagery usage in the healthy 

population, the opposite was true for BPD patients, indicating that momentary 

levels of anxiety affect both groups differently. This finding is partially aligning with 

the notion that the ability to generate mental images might be driven by anxiety, 

where past research stated an association between symptoms of anxiety and the 

vividness of negative prospective imagery (Morina et al., 2011). However, the 

mechanisms behind the different effects of state anxiety on mental imagery in BPD 

and HC groups remains unclear. Looking at possible mechanisms underlying this 

finding, past research has stated differences regarding the functionality of  ANS 

and HPA systems in BPD as compared to a healthy population: BPD patients often 

experience a blunted cortisol response following an acute stressor, which has been 

associated with aversive childhood experiences such as chronic instability, 

neglect, and abuse (Aleknaviciute et al., 2016; Ehrenthal et al., 2018; Walter et al., 

2008). Feeling safety, as indicated by taking anxiety out of the equation, might 



 129 

therefore enhance the capability to create everyday images, as they do not have 

to physiologically operate in a state of constant emergency. In addition, previous 

research has shown the association between anxiety and physiological arousal 

(e.g., Abel & Larkin 1990), with the Yerkes-Dodson curve (for a summary see 

Teigen, 1994) further suggesting the need for a certain level of arousal to optimally 

process or cope with certain situations. Extending onto these findings, the 

capability to create mental images could also be seen as an additional cognitive 

function, which facilitates mental processing. To investigate these outlined 

hypothesis, future research could focus on the incorporation of childhood 

experiences, physiological mechanisms, anxiety, and mental images in BPD to 

allow for well-derived conclusions around the underlying interplay between anxiety 

and mental imagery in BPD.  

Looking at the finding displaying differences between the depressive group 

and healthy participants depending on the confounding variables depression, state 

anxiety, and trait anxiety, it is interesting that while initially controlling solely for sex, 

gender, and educational level the healthy population displayed higher capabilities 

to generate everyday images, the opposite holds true when controlling for state 

anxiety indicating a key role of momentary levels of anxiety on the creation of 

everyday imagery in depressed patients. This finding is interesting as it 

conglomerates two opposing effects of anxiety and depression on mental images: 

While anxiety symptoms have been consistently associated with higher amounts 

of negative images that display high vividness (Macleod et al., 1997; MacLeod & 

Byrne, 1996; Morina et al., 2011; Stöber, 2000), a lack of vividness regarding 

mental images has been reported in people suffering from depression  (Morina et 

al., 2011) on one hand, whilst other studies portrayed an association between high 

depression scores and high vividness of negative images (Weßlau et al., 2015) on 

the other. Therefore, the specific effects and directions of anxiety and depressive 

symptoms on the creation of everyday imagery remains unclear, specifically when 

investigating clinical populations that suffer from depression or even a comorbid 

diagnosis of depression and anxiety as frequently found in clinical practice. Further 

research could therefore focus on including multiple clinical populations with 
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various disorders and comorbidities to further detangle the interplay between 

depression and anxiety symptoms and their effects on mental images.  

When taking a closer look at the findings around prospective intrusive 

imagery (IFES-S scores), it is not surprising that healthy participants experience 

significantly lower amounts of intrusive prospective images than either the 

depressive group or the BPD group. This result remained stable even after 

controlling for either trait or state anxiety, whereas both clinical groups did not 

significantly differ regarding their scores of prospective intrusive imagery. 

However, when controlling for depressive symptoms (BDI-II scores), a different 

picture arises: While healthy participants displayed significantly lower scores than 

both clinical groups before controlling for depressive symptoms, they no longer 

differed from BPD patients regarding their intrusive prospective imagery after 

controlling for depressive symptoms. It is further interesting that the depressive 

group continued to display higher amounts of prospective intrusive imagery than 

the healthy control group, while also showing higher levels of prospective intrusive 

imagery than the BPD group on a trend level, suggesting that depressive 

symptoms might be the driving factor within prospective intrusive imagery not only 

in depressed patients, but also in BPD. This notion is further supported by the 

results of the present study, revealing a strong association between depressive 

symptoms (BDI-II) and prospective intrusive images (IFES-S) across all 

investigated groups. This result is aligning with previous findings around the 

development of the IFES-S within this thesis, where there has been a similarly 

strong correlation found between the IFES-S and the BDI. The findings also align 

with previous studies and theories, as for example stated within Beck´s (Beck, 

Rush, Shaw, & Emery, 1987) theory of depression, where he states that a negative 

view about the self, others, and the future are at the core of the disorder. Other 

studies further feed into this notion with past research stating that depressed 

patients experience lower amounts of positive prospective images when compared 

to healthy controls, while at the same time having higher amounts of negative 

prospective imagery (Macleod & Conway, 2007; MacLeod & Salaminiou, 2001; 

MacLeod et al., 2005). On a similar note, Holmes and colleagues (2016) found that 
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depressed patients in general experience higher amounts of negative and 

emotionally distressing mental images, while Patel and colleagues (2007) 

supported Beck´s (1987) theory by revealing the common experience of aversive, 

distressing and unwanted mental images of past and future situations. These 

findings substantiate the associations between depressive symptoms and intrusive 

prospective imagery as found in the present dissertation, however, the 

mechanisms behind intrusive prospective imagery and BPD remain unclear. While 

most of the BPD patients (80%) within this study experienced a comorbid diagnosis 

of depression, it is difficult to detangle specific mechanisms underlying the 

assessed clinical groups. However, the present study revealed that prospective 

intrusive imageries are not a symptom specific to a certain disorder, such as BPD, 

but occur in a multitude of clinical samples with various psychopathologies, hinting 

towards the possibility of prospective intrusive images as being a transdiagnostic 

phenomenon within psychiatric disorders suffering from underlying mood instability 

and mood dysregulation. To investigate this hypothesis, future studies could focus 

on including various distinct clinical samples with an underlying mood instability or 

dysregulation, such as anxiety disorders, bipolar disorders, or impulse 

dysregulation disorders, and investigate the extend of these symptoms at hand of 

a clinical instrument specifically designated to assess these clinical features and 

put them in the context of prospective intrusive images.  

The present studies experienced four limitations: (1) The investigated 

participants were not matched regarding sex, age, educational level, (2) the vast 

amount of participants either in the BPD or depressive clinical group experienced 

comorbid disorders, (3) during the assessment of intrusive prospective imagery, 

BPD patients were asked to imagine a prospective NSSI related image, while the 

other two populations were instructed to thing about any negative future event, and 

(4) concurrent pharmacological treatments have not been taken into account. 

Regarding the first limitation, the present study tried to account for this limitation 

by controlling for these variables in the conducted statistical analysis, with the 

conclusion that the results remained fairly stable even after controlling for the 

possibly confounding factors. Looking at the second limitation, it is rather the 



 132 

exception than the rule to have clinical samples that only fulfill one diagnosis rather 

than a conglomerate of various distinct pathologies. Hence, the investigated 

populations perfectly represent the clinical populations as they appear in clinical 

settings, while at the same time making it difficult to draw distinct conclusions about 

the specific clinical populations solely suffering from depression or BPD. The here 

presented study tried to account for this methodological issue by controlling for 

depressive (BDI-II) and anxiety (STAI) symptoms within statistical analysis, 

nevertheless, future studies could focus on drawing more clear-cut distinctions 

when sampling clinical groups to be able to draw a more conclusive picture about 

possible underlying mechanisms. Doing so, future studies could include several 

additional questionnaires assessing possible comorbid disorders. Third, the 

distinct instructions for BPD and either healthy controls or depressive patients to 

think about a NSSI related prospective image or any sort of negative prospective 

image were implemented to assess the most comparable scenario, due to the fact 

that neither healthy participants nor depressive patients in particular experience 

NSSI or related images thereof. Nevertheless, future studies could focus on adding 

another clinical group, which has NSSI related images or behaviors, but does not 

fulfill the clinical diagnosis of BPD to allow for more distinct differentiations. Lastly, 

concurrent psychopharmacological interventions have not been assessed or taken 

into account; therefore, the influence of a certain psychopharmaceutic on test 

outcomes, such as depressive symptoms or anxiety has not been evaluated. 

Future studies could account for this drawback by readily assessing concurrent 

psychopharmacological intake and including this variable into possible 

assessments on confounding variables.  

In summary, this part of the dissertation has focused on the assessment of 

mental images in a clinical population suffering from BPD in general, as well as on 

the evaluation of intrusive NSSI related prospective images in BPD in specific, as 

compared to negative prospective imagery in a healthy and a depressed 

population. Taking everything together, the present study revealed that BPD 

patients experience everyday imagery less frequently than both other populations. 

Moreover, BPD patients as well as patients suffering from depression experienced 
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higher amounts of prospective intrusive imagery than healthy populations, 

whereas this difference was only detectable within depressed patients after 

controlling for depressiveness, hinting towards an important role of mood 

dysregulation symptoms in the context of prospective intrusive images. To account 

for this possible relationship, future studies could focus on detangling the 

underlying mechanisms, such as mood instability, by including relevant 

questionnaires and participants with clear-cut clinical diagnosis. However, due to 

past research revealing the possibly deleterious effects of intrusive prospective 

images on future behavior (Crane, Shah, Barnhofer, & Holmes, 2012; Hales et al., 

2011; Holmes, Crane, et al., 2007; Schaitz et al., 2020; Schultebraucks et al., 

2019), it might be of high importance to further investigate prospective intrusive 

imagery in BPD, as it has already been related to NSSI (Schaitz et al., 2018), while 

it could also be a link in the key chain connecting mood dysregulation and 

relationship difficulties and hastily decision making in BPD. Knowing more about 

these processes might be an asset to clinical practice, as it could facilitate the 

implementation of specifically tailored interventions in psychotherapy.    

 

6.3 Part III: Mental Imagery and Physiological Correlates Among Patients 

With BPD 

The third part of this dissertation aimed to assess the physiological 

correlates of intrusive imagery in BPD. To ascertain the achievement of this goal, 

we compared the stress physiology (i.e., cortisol and sAA) of female BPD 

participants in response to an imagined, disorder-specific interpersonal stressor 

(IST) to an actual conflict discussion with their romantic partner (CST). 

Furthermore, we implemented a healthy control group to allow for the assessment 

of disorder-specific characteristics regarding the physiological outcomes of 

aversive mental images. Additionally, we assessed subjective stress to evaluate 

the effects of aversive mental images as well as a real conflict stressor on 

perceived anxiety, as well as positive and negative affect.  

Looking at the results evaluating subjective experiences of distress, as 

assessed by the STAI and the PANAS, it becomes apparent that BPD participants, 
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independent from either the imagery stressor (IST) or the couple stressor (CST), 

experience the highest state anxiety (STAI-S) scores in comparison to both healthy 

control groups across all time-points. Interestingly, the levels of state anxiety 

(STAI-S) did not differ between the BPD conditions (i.e., IST & CST), thus 

providing a first indication for the possibility that aversive mental images can 

produce equal subjective levels of distress as a real-world stressor. Furthermore, 

this finding suggests that BPD patients subjectively experience more distress than 

healthy participants independent from the applied stressor, which will be discussed 

in more detail later within this paragraph. A similar picture holds true regarding trait 

anxiety (STAI-T): BPD participants in both, the imagery (IST) as well as the couple 

stress (CST) condition displayed higher trait anxiety scores, compared to the HC 

group irrespective of the condition (IST vs. CST). This finding could be resulting 

out of some of the core symptoms underlying BPD, such as interpersonal 

hypersensitivity, emotion dysregulation, and severe fear of abandonment, which 

could have triggered increased expressions of state and trait anxiety when 

anticipating an upcoming aversive conflict discussion with their respective 

significant other, independent from the valence of the stressor, as being either 

imaginative or taking place in person. This finding is aligning with previous 

research revealing that people suffering from BPD are highly sensitive to the 

experience of anxiety (Gratz, Tull, & Gunderson, 2008) as well as other aversive 

emotional states, the experience of heightened amounts of negative affect with 

strong fluctuations, and the lack of appropriate emotion regulation strategies, all of 

which are core components of the concept of emotion dysregulation (for a review 

see Carpenter & Trull, 2013). These previous scientific findings gain further 

support by the current study, which revealed that BPD patients experienced 

significantly less positive affect at baseline and timepoint T2 (+0 minutes post-

stressor) irrespective of the condition (IST vs. CST) than healthy controls in the 

couple conflict condition (CST), with the BPD patients additionally experiencing a 

steeper decline in positive affect from baseline to timepoint T2 post-stressor when 

participating in the imagery condition (IST), indicating the negative impact of 

aversive imagery on subjective well-being. However, it is interesting that while 
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there was a significant decline in positive affect for HC´s during both stress 

conditions (CST and IST), as well as for BPD patients during the imagery condition 

(IST), no statistically significant decline in positive affect was found in the BPD 

couple conflict condition (CST). As BPD participants in the real conflict condition 

(CST) experienced the lowest scores of positive affect at baseline, this result could 

be indicative of a particular difficulty in emotional regulation in the presence of their 

significant other, supporting past findings on the hypersensitivity to interpersonal 

stress in BPD, which might be due to a gene by environment interaction resulting 

in a disorganized attachment style (e.g., Gunderson & Lyons-Ruth, 2008). 

Furthermore, a study conducted by Harpoth et al. (2019) showed that positive 

affect was negatively correlated with symptom severity (i.e., anger, emotional 

dysregulation) in BPD in everyday life, thus further supporting the finding that 

positive affect was reduced during the CST condition, possibly due to BPD 

symptoms related to emotion dysregulation and interpersonal hypersensitivity, as 

this situation might mirror daily interactions of BPD patients more closely than an 

imagery thereof. Current findings on negative affect across the evaluated groups 

further support the previous statements: BPD patients differed from HC 

participants in both stress conditions, with the BPD patients experiencing 

significantly higher amounts of negative affect at baseline and timepoint T2 (+0 

minutes post-stressor) in general, with an additional steeper incline across these 

timepoints. Furthermore, BPD participants experienced higher amounts of 

negative affect when exposed to an imagined partner conflict (IST) than a real 

couple conflict (CST), suggesting that the imagination of interpersonal conflict 

might have more negative effects on the emotional well-being of BPD patients than 

an actual real-world conflict with their significant other. Overall, thus far presented 

findings on subjective anxiety as well as positive and negative affect suggest that 

the imagination of a relationship conflict can have the same, if not a stronger 

negative impact on BPD patients than an actual conflict with their partner. This 

finding is aligning with previous research stating that mental images can produce 

strong emotional responses (e.g., Holmes et al., 2009; Holmes & Mathews, 2005; 

Holmes, Mathews, et al., 2008; Nelis et al., 2015), and can therefore act as an 
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amplifier, which enhances the impact of cognition on emotional outcomes (Holmes, 

Geddes, et al., 2008), ultimately leading to the exacerbation of mood instability. 

Furthermore, several previous studies have demonstrated that mental images of 

external or internal stimuli can be flawed, thus leading to an additional 

exacerbation of emotional and behavioral disturbances, which possibly contribute 

to the maintenance of disorder specific symptomatology (e.g., Görgen et al., 2015; 

Holmes et al., 2016; Holmes, Crane, et al., 2007; Malcolm et al., 2015; McGill & 

Moulds, 2014; Morina et al., 2011; Schultebraucks et al., 2019). This mechanism 

could possibly explain the heightened negative affect after imagining a relationship 

conflict in BPD patients by hinting at cognitive distortions underlying imagery 

processes. However, the influence of depressive-, or anxiety symptoms on the 

here presented findings cannot be entirely foreclosed, as the investigated BPD 

sample experienced high comorbidities of anxiety and depressive disorders, which 

have previously also been linked to negative prospective images (e.g., Morina et 

al., 2011; Stöber, 2000). Therefore, future studies could focus on disseminating 

the underlying processes by comparing BPD samples with and without comorbid 

anxiety and depressive disorders.  

Looking at findings on objective stress reactions, specifically cortisol 

release, it is interesting that while for BPD patients there were no differences 

regarding the time-course of cortisol levels across the two stress conditions (i.e., 

CST and IST), there has been a trend difference between both HC samples: HC´s 

in the couple conflict discussion (CST) experienced an incline in cortisol from 

baseline to T2 immediately post-stressor and a decline thereinafter, whereas there 

has been a steady decline from baseline to all subsequent timepoints within the 

imagery condition (IST). Therefore, while it appears that for BPD patients the type 

of stressor (i.e., imagined or real-life) does not matter physiologically (i.e., 

imagining a conflict with the romantic partner which could result in being 

abandoned is equally aversive and threatening as the actual experience of such 

an event), healthy participants appear to be largely unaffected by imagining a 

conflict with their partner, thus supporting the hypothesis that BPD participants 

experience a heightened cortisol response if the stressor is relevant to the 
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symptomatology of the disorder, independently from the quality of the stressor. 

Putting this finding in the context of previous outcomes on subjective stress, past 

research has demonstrated that anxiety has been linked to fortified imaginations 

of negative events (Stöber, 2000). Therefore, the subjective experience of anxiety 

might be an important link connecting emotional arousal and mental images to 

physiological outcomes, which might explain why there were no differences 

regarding the physiological stress response in BPD patients across conditions: If 

levels of subjective anxiety are high, then aversive mental images might be able 

to produce similar physiological distress as an objective, real-world stressor. This 

finding is aligning with previous studies on social anxiety, where participants 

suffering of the latter disorder experienced a heightened physiological stress 

response (i.e., HR and GSC), as compared to healthy controls when imagining a 

fearful situation (McTeague et al., 2009), thus indicating that anxiety might 

enhance the physiological stress response towards aversive imagery. On a similar 

note, healthy controls experienced comparably low scores in subjective anxiety 

(STAI-S) during both conditions (IST and CST), thus possibly accounting for the 

differences in physiological outcomes between both stress conditions: If there is 

no subjective experience of anxiety (STAI-S) when imagining a negative event, 

then there might be no physiological stress response. However, while the healthy 

participant might not experience subjective anxiety while undergoing an objective 

stressor, it might still be possible that an objective stressor has the potential to 

evoke a physiological stress response despite the lack of a subjective report 

thereof, as these two mechanisms are not necessarily connected (e.g., Pruessner 

et al., 1999). Nevertheless, the interplay between the subjective experience of 

stress and objective outcomes might be of specific importance within BPD, as 

previous theories around the disorder´s development and maintenance (Linehan, 

1993) have suggested an intertwining relationship between altered psychological 

(e.g., perception of stress or anxiety), biological (e.g., cortisol), and environmental 

(e.g., interpersonal relationships) factors, which are all together proposed to 

contribute to the distinct stress processes within BPD (e.g., Ehrenthal et al., 2018; 

Inoue et al., 2015; Kaess et al., 2017). To test the hypothesis that subjective 
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anxiety might be an important link connecting aversive mental images and 

physiological outcomes, future studies could categorize participants before 

undergoing an imagery stress task into groups with either high or low subjective 

anxiety scores. When statistically comparing the healthy participants with the BPD 

participants within either the imagery or the couple conflict condition (i.e., IST or 

CST), one might notice that despite there being no direct group, or group across 

time interactional differences, there were time differences within each of the 

conditions, suggesting somewhat different time courses. Within the HC imagery 

condition, there was a significant decline in cortisol from T1 to T3 and T4, as well 

as from T2 to T3 and T4, suggesting a continuous decline in cortisol, with the 

highest amount of cortisol during the baseline sampling, supporting previous 

notions that HC participant´s cortisol levels remained unaffected by the 

implemented imagery stressor. However, within the BPD patients undergoing the 

imagery condition, there was solely a decline detected from T1 to T4, as well as 

from T2 to T3 and T4; and looking at the hormonal levels, even a slight incline from 

T1 to T2 (although not statistically significant). Therefore, by looking at the results 

descriptively, a difference between the cortisol slopes and groups becomes 

apparent, however, results might not prove significant, possibly due to the low 

sample size and high dispersion of the cortisol values. To account for these issues, 

future studies could hence focus on sampling a larger number of participants and 

reconsider the sampling method to evaluate hormonal levels, as evaluating 

hormonal levels through saliva samples is prone to a variety of confounders (e.g., 

Dickerson & Kemeny, 2004; Kirschbaum et al., 1999; Deckers et al., 2015), which 

could have contributed to the large dispersion of values. Similarly, looking at 

cortisol values between the HC group and the BPD group regarding the couple 

conflict condition (CST), there was no general group-, or group across time 

interactional difference. However, the time-course between the groups slightly 

differed as can be seen by looking at each group separately: While there was a 

significant decline in cortisol levels from T2 to T4 in the healthy control sample and 

the BPD sample, there was an additional significant decline from T3 to T4 within 

the BPD sample only, suggesting a faster stress recovery for females affected by 
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BPD. This partially descriptive finding could indicate that it takes healthy 

participants longer to physiologically recover from an interpersonal conflict, thus 

making it less likely to engage in another stressful task or conflict in the near future, 

whereas females with BPD might be physiologically better prepared to function in 

an environment consisting of a plethora of stressors, by experiencing a faster 

physiological recovery. This hypothesis is specifically conclusive, considering the 

high amounts  of childhood abuse (45% physical neglect, 40% physical abuse, 

34% sexual abuse, and 29% emotional abuse; Afifi et al., 2011) prevalent in people 

diagnosed with BPD, which might have led to an acquired faster physiological 

stress recovery and adaption, due to learning mechanisms resulting out of 

recurrent experiences of early interpersonal stressors. Furthermore, several 

studies on BPD demonstrated the experience of highly unpredictable parental 

behavior, consisting, amongst other factors, out of an invalidating environment 

(i.e., where the parent denies the validity of the child´s feelings or thoughts), 

inconsistent parental behavior, or parental emotional withdrawal (for a summary 

see Gunderson & Lyons-Ruth, 2008), which has been associated with a 

disorganized attachment style, and which could have additionally fostered the 

development of a fast-adapting stress response system in BPD patients, as they 

had to be prepared for possible interpersonal disruptions at any given time. This 

theory stands in sharp contrast to previous theories, where there has been a 

common notion that BPD patients experience a heightened sensitivity towards 

emotionally relevant stimuli, while at the same time experiencing difficulties in 

regulating those emotions as can be seen in behavioral disturbances, such as 

anger outbursts, impulsivity, and NSSI (e.g., Linehan et al., 2007), hinting towards 

a heightened subjective and behavioral stress response. This theory has been 

specifically supported by Walter et al. (2008), who displayed that young adults 

suffering from BPD experience a slower cortisol recovery after an interpersonal 

conflict discussion with their mother, suggesting a prolonged stress response as 

compared to healthy controls. Furthermore, as previously described, there has 

been accumulating evidence stating elevated amounts of stress exposure and 

traumatization during early childhood in BPD, which functions a risk factor for the 
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development of BPD, with chronic stress exposure leading to a hypo-reactivity of 

the HPA-Axis (e.g., Carpenter et al., 2009; Nater et al., 2010; Sánchez et al., 2005). 

These findings are further supported by several studies investigating the 

physiological stress response towards a social-evaluative stress task (TSST) in 

adult BPD patients, where BPD symptoms have been repeatedly related to an 

attenuated cortisol response towards the described social stressor (e.g., 

Aleknaviciute et al., 2016; Nater et al., 2010; Scott, Levy, et al., 2013). However, 

this finding is not entirely contradicting the here presented results, when looking at 

the comparison between HC and BPD groups regarding the couple stress 

condition (CST) descriptively: Although, while statistical findings hinted towards a 

faster stress recovery in BPD patients in response to the couple stress task (CST), 

descriptive results further reveal that the overall cortisol output in BPD patients 

across time is lower than the cortisol release in HC participants, thus verifying the 

notion of an additional possible hypo-reactivity of the HPA-axis in patients suffering 

from BPD. Nonetheless, to date, this is the first study comparing the physiological 

stress response towards an interpersonal stressor in adult couples suffering from 

BPD. Therefore, it might be difficult to align the present finding with previous 

research investigating the stress response in BPD patients towards an external 

stressor (i.e., the TSST). Furthermore, due to low sample sizes, it might be difficult 

to deduct general theories based on the descriptive current findings. Additionally, 

within this study, the investigated groups were sampled to draw conclusions and 

interferences from the imagery-based intervention. Nevertheless, future research 

could investigate this descriptive finding by conducting a larger study investigating 

objective, disorder relevant interpersonal stress in BPD, such as by exposing a 

larger quantity of BPD patients to the here presented CST; or by evaluating the 

physiological stress response towards negative feedback from other important 

relationship figures such as friends, possibly leading feelings of rejection and 

abandonment; or inducing interpersonal stress by implementing a social 

experiment, such as the Cyberball experiment, which is designed to experience 

peer rejection, and comparing the physiological stress response of BPD patients 

within these stressors to other clinical (personality) disorders, and healthy controls.  
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When reviewing results on sAA, one might notice that despite there being 

no direct group-, or group across time interactional differences when comparing 

the two conditions (IST vs. CST) within the BPD group, there were time differences 

within each condition, suggesting somewhat different time courses. For the BPD 

couple stress condition (CST), there was a trending incline in sAA levels from T1 

to T2, indicating stress exposure, with a subsequent decline from T2 to T3. On the 

other hand, the BPD group experienced a significant decline in sAA levels during 

the imagery stressor (IST) from T2 to T4. This finding suggests a stronger ANS 

reaction within the couple stress condition (CST) as compared to the imagery 

condition, which is surprising considering the above-presented findings on cortisol 

revealing no statistical differences between the two stress conditions (CST and 

IST) in BPD participants. However, knowing that the ANS executes a faster stress 

response than the slower HPA axis with its end-product cortisol, it might be 

possible that the objective stressor (i.e., CST) triggers a more amplified initial sAA 

response, which might, however, not have been severe enough to activate an HPA 

response. Looking at the time course of sAA, it is interesting that the increase of 

sAA rapidly subsides within the BPD real conflict condition, while remaining 

comparably stable from T2 to T3 within the BPD imagery condition thus possibly 

resulting in similar cortisol output. Furthermore, the differences in sAA slopes could 

be due to the nature of the stressor: As previously stated, past research has 

revealed a strong association between mental imagery and emotion dysregulation 

in mental disorders (Coughtrey et al., 2013; Ehlers et al., 2004; Hackmann, Clark, 

& McManus, 2000; Holmes, Geddes, et al., 2008; Holmes et al., 2009; Morrison et 

al., 2011). As a result of the single-blinded study design (i.e., only rater-blindness), 

all participating BPD patients were aware that they are required to imagine a 

described conflict during the laboratory visit. This knowledge might have triggered 

aversive prospective imaginations even before the actual imagery stress task, thus 

resulting in a heightened baseline sAA level, as well as heightened levels of state 

anxiety. To test this hypothesis, it might be important for future studies to 

implement a double-blinded design, in which participants would be distracted from 
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the respective stress condition in an ethical manner, in order to detangle underlying 

causes for the comparably high baseline sAA levels.  

Comparing sAA slopes between the HC and BPD imagery conditions, there 

was no group-, or group across time interaction, indicating that there were neither 

group differences in general, nor differences between the slopes of the groups 

specifically. However, as previously stated, there was a significant decline in sAA 

levels from T2 to T4 within the BPD imagery condition. This finding is surprising 

when descriptively looking at the average sAA scores across time, where the HC 

imagery condition experiences a sharp incline in response to the stressor as well 

as a sharp decline thereafter, whereas the BPD imagery group appears to have a 

blunted sAA response. This descriptive finding is aligning with previous research 

stating a blunted sAA response after exposure to an acute stressor in BPD 

(Aleknaviciute et al., 2016; Deckers et al., 2015; Scott et al., 2013; Simeon et al., 

2007; for a summary see Kröner et al., 2018). For example, Scott et al. (2013) 

showed that female patients diagnosed with BPD experienced an attenuated sAA 

response towards the TSST as compared to non-trait matched healthy controls, 

while at the same time revealing a negative affect across the stress task in BPD 

patients, which fits into the general picture of the here described findings, and 

supports the notion of comparable stress responses in BPD participants 

independently from the applied stressor (i.e., CST and IST). However, once more, 

the here presented findings need to be interpreted with caution, due to the non-

significance of the presented results, which might be resulting out of the low 

sample size as well as high dispersion of sAA values within each of the groups.  

Evaluating findings comparing the HC imagery stress condition (IST) with 

the HC couple conflict condition, it is interesting that there was a trend for a time 

by group interaction, suggesting a steeper incline and decline in sAA levels pre-, 

and post-stressor for the HC couple conflict condition (CST). This finding suggests 

that healthy participants might experience a stronger ANS reaction towards an 

objective stressor rather than towards an imagined stressor. This finding is aligning 

with our previous results on cortisol, where similar findings were reported. 

However, when comparing this result on sAA with the finding comparing both BPD 
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patient conditions, it is interesting that the current results statistically show a 

differential sAA pathway for the two healthy participant conditions, while there has 

been no statistically measurable difference comparing the BPD conditions. This 

might function as additional support for the hypothesis that BPD participant´s 

stress response is independent of the implemented stressor, with a possible 

linkage through the amount of experienced subjective anxiety as stated above.  

Lastly, when comparing the HC and the BPD couple conflict conditions 

(CST) regarding their autonomous activation (sAA), again, there was no general 

group difference between BPD and HC groups in the CST condition, nor a group 

across time interaction while undergoing the CST. However, both groups 

experienced somewhat different sAA time-courses: While BPD patients 

experienced a trend increase in sAA levels from T1 to T2 and a trend decrease 

from T2 to T3 during the couple conflict condition (CST), HC participants in the 

couple conflict condition experienced a significant decline from T2 to T3 only. This 

finding suggests a somewhat similar autonomic recovery between the groups. 

Additionally, the fact that there was a trending incline in sAA levels for BPD patients 

during the couple stress condition, which in turn was not detectable during the 

same condition within the HC couple conflict condition, supports previous theories 

proclaiming an emotional hypersensitivity towards acute stressors (Linehan et al., 

2007), as well as an interpersonal hypersensitivity (Gunderson & Lyons-Ruth, 

2008) in females suffering from BPD. However, evaluating this finding in light of 

previous scientific research on sAA stress responses in BPD, it is surprising that 

the present study revealed an increase in sAA levels during CST exposure in BPD 

participants but not in healthy controls, since past studies hinted towards a blunted 

sAA response towards acute psychosocial (i.e., TSST) stress in BPD (e.g., Nater 

et al., 2010; Scott, Levy, & Granger, 2013b). On the other hand, Ehrenthal et al. 

(2018) displayed elevated sAA levels in BPD in response to the same stressor, 

which in turn has been associated with heightened amounts of traumatic childhood 

experiences as well as the presence of an insecure attachment style, leading to 

the conclusion that those factors might be relevant within the physiological stress 

response in BPD patients (but might not have proven significant within the present 
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study due to low sample sizes). Therefore, BPD patients might be experiencing 

distinct sAA stress responses depending on the implemented stressor, and other 

factors related to interpersonal experiences, such as attachment styles and 

childhood traumatization. The here presented finding on the difference in sAA 

progression across an interpersonal stress task between BPD patients and healthy 

controls might indicate that autonomic stress responses (sAA) towards a symptom 

relevant stressor are heightened in BPD participants as compared to social-

evaluative tasks, which is aligning with previous findings (Limberg et al., 2011) 

supporting the same notion by investigating the physiological parameters HR and 

GSC in response to a disorder-relevant imagery stressor, revealing elevated 

autonomic arousal in patients with BPD when confronted with an imagined 

rejection script. However, BPD patients also experienced a fast stress recovery 

following the interpersonal stressor, once more supporting the above stated 

hypothesis that BPD patients might be physiologically better prepared to adapt and 

respond to interpersonal stress due to unstable or unpredictable caregivers during 

childhood, necessitating a fast-physiological adaption towards aversive 

interpersonal experiences. To further investigate possible biological underpinnings 

of disorder-relevant stressors in BPD, future studies could investigate possible 

differences in neurocognitive functioning, while simultaneously assessing relevant 

physiological and endocrinological parameters, to acquire a more holistic picture 

of the physiological parameters and neuronal pathways activated in response to 

interpersonal disruptions. However, regarding the present findings, it might again 

be advisable to look at the results in a highly differentiated manner, due to low 

sample sizes, specifically within the couple stress task (CST) condition.   

In summary, the current study evaluated the effects of disorder-specific 

aversive mental imagery on physiological as well as subjective stress parameters 

in BPD. While there is strong evidence for the notion that within several mental 

disorders mental images have the same, and possibly even a stronger impact on 

subjective emotional distress, results are not as conclusive within the assessed 

hormonal parameters. However, looking at cortisol as well as sAA findings 

comparing a real interpersonal stressor to an aversive imagined interpersonal 
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stressor, the present findings provide initial evidence that aversive imageries can 

produce similar physiological outcomes as a real-world stressor in people suffering 

from BPD, but not in healthy controls. Nevertheless, these initial results have to be 

interpreted with caution, due to several limitations of the present study. First, there 

was a comparably low number of participants within the couple conflict condition 

(CST; N = 12), due to difficulties in sampling BPD participants. During the 

assessment stage of this part of the study, which lasted approximately three years, 

a large number of BPD participants did not respond after initial screening and 

agreement for study participation to contact attempts. Furthermore, some BPD 

participants did not arrive for the imagery laboratory stress task after completion 

of the diagnostics interview. Lastly, a large number of participants cancelled the 

laboratory appointment with their significant other, for example, because they 

separated in the meantime. All of these issues when sampling BPD participants, 

however, might be indicative of the disorder severity of the here included patients. 

Nevertheless, future studies could cope with this issue by simplifying the study 

design regarding the number of appointments. Moreover, future studies could first 

include patients in the couple stress condition (CST) before including them within 

the imagery stress condition (IST) in order to reduce drop-outs due to relationship 

separation. Second, another limitation within the recruitment stage of the here 

presented study section of this dissertation was the time shifted start of the second 

study (Study II), thus not allowing for a parallel and randomized assignment of 

participants to the two experimental laboratory conditions. This might have 

impacted the internal validity of the studies, since most of the participants 

underwent Study I first, followed by Study II, resulting in possible habituation or 

other effects due to seriation. Future studies could prevent this issue by conducting 

both studies in a parallel fashion, with a randomized assignment to each condition.  

Third, another issue when evaluating hormonal findings was evolving 

around the saliva samples. Although participants were adhered to comply with 

several regulations allowing for a clear saliva sample (see Appendix D and 

methods section above), there was still a large dispersion within the hormonal 

measures, leading to the conclusion that there might have been additional 
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confounding variables—which might not have been detected—interfering with the 

results, such as dissociative symptoms, or the prevalence of a comorbid PTSD in 

some of the BPD patients, as well as possible incompliance to the study 

regulations, or failure to provide information on possible confounding variables 

(e.g., alcohol-, or other medication intake on the previous day). Within this context, 

another issue was that most BPD participants were taking psychiatric medications 

that could interfere with hormones and enzymes, although we did not include 

participants, where the psychiatric medication intake has not been stable for at 

least three months, or who took pro re nata medication. Nevertheless, almost half 

of the included BPD participants took antidepressants (Selective Serotonin 

Reuptake Inhibitors = SSRI´s) at the time of the study, with past studies indicating 

that SSRI´s can influence the physiological stress response. However, these 

studies are not entirely conclusive around the direction of the impact of SSRI´s. 

While Manthey et al. (2011) revealed that cortisol suppression after the exposure 

to a dexamethasone stress task was decreased after the intake of antidepressants 

in a healthy population, suggesting increased cortisol levels, Schüle (2007) stated 

that the consumption of antidepressants results in the normalization of HPA-Axis 

hyperreactivity, and thus reduce cortisol levels in depressed patients, if consumed 

for a prolonged time period. However, Schüle (2007) further noted, that a vast 

number of depressed patients did not experience any alterations of HPA axis 

functioning after prolonged SSRI intake. This finding is aligning with the present 

findings, revealing a non-significant correlation between the intake of 

antidepressants and cortisol or sAA output. In summary, the influence of SSRI on 

hormonal stress parameters remains inconclusive, however, to avoid possible 

confounding influences of this type of medication, future studies could attempt to 

sample BPD patients without current antidepressant intake. Another complication 

regarding medication intake was the fact that around half of all female participants 

were taking oral contraceptives at the time of the laboratory visit. While past 

research has stated that in general, cortisol levels in females taking oral 

contraceptives are higher than those of women without contraception intake (e.g., 

Meulenberg, Ross, Swinkels, & Benraad, 1987), research on the influence of 
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hormonal contraceptives on the physiological stress response in women towards 

a social-evaluative stressor (TSST) once again remains inconclusive: While some 

researchers state an attenuated stress response in women taking oral 

contraceptives (e.g., Kirschbaum et al., 1999; Roche, King, Cohoon, & Lovallo, 

2013), other studies proclaim no differences regarding the stress response in 

women with or without contraceptives (e.g., Bouma, Riese, Ormel, Verhulst, & 

Oldehinkel, 2009). This is aligning with our present study, where no correlations 

have been found between contraception intake and hormonal levels. However, to 

account for possible interferences of contraceptives on hormonal levels within this 

study, female participants without hormonal contraceptive intake where scheduled 

for the experimental laboratory visit during the luteal phase of their cycle, as 

hormonal levels (i.e., progesterone and estrogen) are high (King & Regan, 2013) 

and thus most comparable to females taking contraceptives. Nevertheless, future 

studies could refrain from including females who are currently taking 

contraceptives to allow for more conclusive relations between the respective stress 

task and hormonal outcomes.  

Fourth, while this study section adhered to the ethical guidelines as 

provided by the Ethics Committee of the Medical Faculty of the University of Ulm, 

providing a detailed informed consent prior to study participation which explained 

the upcoming nature of the stress tasks might have interfered with the sampling of 

a representative baseline sample, as well as with the stress reactivity, as 

participants might have been stressed already by the knowledge about the 

upcoming laboratory stress task. Future research could prevent this issue by 

gaining information from renowned researchers in the field of stress physiology on 

the prevention of this possible interference.  

 The results displayed within the current chapter provide an initial indication 

of similar subjective and physiological responses towards an imagined-, as well as 

a real couple conflict discussion in people suffering from BPD, supporting the 

notion that mental imagery can evoke similar emotional-, and physiological 

responses as real-world experiences, which could be of specific relevance for 

psychotherapeutic practice, where self-report screenings evaluating the presence 
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and significance of interpersonal distress in BPD could be developed and routinely 

assessed, whereas additional imagery rescriptings around interpersonally 

distressing situations could facilitate the acquirement of alternative healthy 

behaviors when being confronted with these circumstances. Future scientific 

directions could aspire to further investigate the hypothesis that mental images are 

similarly aversive as real-world interpersonal stressors, by including other 

objective measures, such as fMRI scans, which could reveal important neuronal 

underpinnings of interpersonal stressors, by implementing standardized rejection-

, or abandonment scripts. Furthermore, findings on physiological parameters 

associated with interpersonal stressors in BPD hint towards the relevance of a 

disorder-specific stressor on physiological outcomes, ending with the notion that 

female participants with BPD might be physiologically better prepared to respond 

to-, and recover from interpersonal distress than healthy controls, due to 

reoccurring aversive experiences with primary caregivers during childhood, 

necessitating a fast physiological adaption. Future directions within scientific 

research could add onto these initial results by investigating interpersonal stress 

in BPD by increasing the sample size to allow for more conclusive derivations of 

possible underlying mechanisms. Moreover, future studies could also assess 

physiological underpinnings towards an interpersonal stressor in male BPD 

participants, as comparably little is known about males suffering from BPD in 

general. Additionally, future research could direct their scientific focus not 

exclusively on the person suffering from BPD within a romantic dyad, but also 

investigate physiological mechanisms during interpersonal conflicts within the 

respective romantic partner. By doing so, researchers could examine the interplay 

of the physiological stress responses within the dyad, commonly known as 

physiological attunement, or spill-over, where the physiological stress response of 

one partner might be directed, or influenced, by the other partner´s physiological 

stress response. Respective findings on physiological attunement could ultimately 

inform clinical practice, by providing the basis for the development and 

implementation of couple communication-, or conflict resolution trainings, which 

could help to alleviate physiological and emotional distress during everyday couple 
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conflict interactions in romantic dyads, where one partner (or possibly both) suffer 

from BPD. 

 

Zusammenfassung 

Der empirischen Untersuchung prospektiver (im Gegensatz zu 

retrospektiven) Imaginationen kam in den vergangenen Jahren eine zunehmend 

größere Bedeutung zu, insbesondere vor dem Hintergrund der gewachsenen 

Erkenntnisse über ihre handlungs- bzw. verhaltensweisenden Eigenschaften (e.g., 

Libby et al., 2007; Pictet et al., 2011). Auch in der psychiatrisch-

psychotherapeutischen Forschung  liefern entsprechende Erkenntnisse erste 

Hinweise auf negative Auswirkungen aversiver prospektiver Imaginationen auf 

verschiedene Aspekte der mentalen Gesundheit psychisch Kranker (e.g., Morina 

et al., 2011). Für die Borderline Persönlichkeitsstörung (BPS), welche sich durch 

eine facettenreiche Symptomkonstellation bestsehend aus dysfunktionaler 

Emotionsregulation, interpersoneller Hypersensitivität, Selbstverletzung, 

Impulsivität, als auch Identitätsdiffusion kennzeichnet, konnte unter anderem ein 

Zusammenhang zwischen prospektiven intrusiven Imaginationen und 

selbstverletzenden Verhaltensweisen aufzeigt werden (z.B. Schaitz et al., 2018). 

Zudem konnten weitere Studien zeigen, dass mentale Bilder nicht nur auf der 

behavioralen Ebene Einfluss nehmen, sondern auch zu vergleichbaren 

neuronalen Aktivierungsmustern führen wie reale Erlebnisse (for a short review 

see Ji, et al., 2019). Trotz dieser wichtigen Erkenntnisse gab es zum Zeitpunkt der 

Entwicklung der vorliegenden Studienfragestellungen noch kein 

deutschsprachiges Messinstrument, welches prospektive intrusive Imaginationen 

erfassbar machte. 

Aufgrund der vorliegenden Erkenntnisse und Forschungslücken gliederte 

sich die vorliegende Promotionsarbeit in drei Abschnitte: Zum einen wurde ein 

validierter englischsprachiger Fragebogen zur Erfassung prospektiver intrusiver 

Imaginationen (IFES) ins Deutsche übersetzt und anhand einer Gesunden-, als 

auch klinischen Stichprobe bestehend aus depressiven- und Angstpatienten 

validiert und entsprechend der psychometrischen Ergebnisse als Kurzversion 
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(IFES-S) adaptiert. In einem zweiten Schritt wurden mentale Bilder mittels einer 

Testbatterie u.a. bestehend aus der zuvor adaptierten Kurzversion IFES-S einer 

Stichprobe von Patientinnen mit Borderline-Persönlichkeitsstörung untersucht. Die 

Ergebnisse wurden im Vergleich zu einer Stichprobe depressiver Patienten als 

auch gesunder Patienten ausgewertet, wobei Kovariaten wie Angst und 

Depressivität aufgrund der hohen Komorbidität dieser Symptomcluster innerhalb 

der BPS konstant gehalten wurden um eindeutigere Schlussfolgerungen in Bezug 

auf intrusive prospektive Imaginationen in der BPS ziehen zu können. Der dritte 

und letzte Teil dieser Promotionsarbeit bestand zudem aus der Untersuchung 

möglicher physiologischer Korrelate intrusiver mentaler Imaginationen innerhalb 

der BPS im Vergleich zu gesunden Kontrollprobanden. Beide 

Untersuchungsgruppen wurden zwei experimentellen Laborbedingungen 

zugrunde gelegt: Zum einen wurde ein Partnerschaftskonflikt im Labor imaginiert, 

zum anderen durchliefen die Probanden einen realen, im Labor hervorgerufenen, 

standardisierten Partnerschaftskonflikt um physiologische Korrelate wie Kortisol 

und sAA über die Bedingungen und Probandengruppen hinweg vergleichen zu 

können.  

Erste Ergebnisse der Übersetzung und Validierung der deutschen Version 

des Fragebogens zu prospektiven intrusiven Imaginationen (IFES-S) zeigten sehr 

gute psychometrische Eigenschaften. Es ließ sich ein Cut-off Wert definieren, der 

eine angemessen sensitive sowie spezifische Identifikation von Patienten mit 

relevanten prospektiven intrusiven Imaginationen ermöglicht. Zudem konnte in 

einem weiteren Schritt gezeigt werden, dass Patientinnen mit BPS eine 

verminderte generelle Imaginationsfähigkeit im Vergleich zu Gesunden und 

Depressiven besitzen, während prospektive intrusive Imaginationen bei 

Depressiven und BPS Patientinnen gleich häufig vorkommen, jedoch im Vergleich 

zu Gesunden erhöht sind. In einem letzten Schritt konnte zudem beispielhaft 

gezeigt werden, dass BPS Patientinnen innerhalb des imaginierten-, als auch 

realen Stressors ein höheres subjektives Angstempfinden, als auch mehr 

negativen Affekt und weniger positiven Affekt im Vergleich zu gesunden 

Kontrollprobandinnen haben. Zudem weisen die Ergebnisse darauf hin, dass für 
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BPS Patientinnen eine imaginierte Konfliktsituation mit dem Partner die gleiche 

physiologische Stressreaktion (gemessen am Kortisolwert) auslösen kann, als 

eine reale Konfliktsituation, während dies für gesunde Probandinnen nicht gezeigt 

werden konnte.  Limitationen aller Studienteile werden kritisch diskutiert, wie etwa 

die geringen Fallzahlen in der Erhebung der physiologischen Korrelate sowie die 

fehlende Randomisierung zu den Experimentalbedingungen.  

Zusammenfassend bieten die vorliegenden Untersuchungen und 

Ergebnisse erste weiterführende Hinweise auf das Vorkommen und die 

Charakteristik intrusiver prospektiver Imaginationen innerhalb der BPS, auch wenn 

einige der vorliegenden Befunde aufgrund bestehender Limitation vorsichtig 

interpretiert werden müssen: BPS Patientinnen scheinen vielfältige prospektive 

intrusive Imaginationen zu erleben und es zeigen sich erste Hinweise auf 

subjektive wie auch physiologische Angstkorrelate.   
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Appendix A 

Impact of Future Events Scale Short-Version (IFES-S) 
 
Anleitung: Wenn man an Ereignisse in der Zukunft denkt, hat man oft nicht nur 
einen Gedanken wie „ich muss nächste Woche einen Vortrag halten“ im Kopf. 
Stattdessen stellt man sich bildhaft vor, wie die Situation ablaufen könnte. Man 
sieht quasi vor seinem inneren Auge, wie man vor den Zuhörern steht und es 
langsam ruhig im Raum wird, während man von allen erwartungsvoll beobachtet 
wird. Vielleicht stellt man sich auch vor, wie man anfängt zu schwitzen, dass man 
nicht mehr weiß, was man eigentlich sagen wollte, oder dass die Hände zu zittern 
beginnen. Oder man sieht beim Gedanken an das Mitarbeitergespräch am 
nächsten Tag den Chef schon vor sich sitzen und man kann fast hören, wie er die 
eigenen Fehler kritisiert, während man unruhig und angespannt vor ihm sitzt. 
Bitte nennen Sie drei zukünftige Ereignisse, die Sie sich in den letzten 7 Tagen 
auf solche Weise bildhaft vorgestellt haben (z. B.: positive oder negative 
Lebensereignisse, davon mindestens ein negatives Ereignis). Bitte geben Sie für 
jedes Ereignis an, ob Ihre Vorstellung positiv oder negativ war, indem Sie die 
entsprechende Antwort einkreisen und geben Sie an, wie häufig Sie sich dieses 
Ereignis in den letzten 7 Tagen vorgestellt haben. 
 
 
1. ____________________________________________________ 

(Positiv/Negativ) 

Wie häufig haben Sie sich dieses Ereignis in den letzten 7 Tagen vorgestellt? 

□   1x  □   2-3x  □   täglich □   mehrmals täglich 

 

2. ____________________________________________________ 

(Positiv/Negativ) 

Wie häufig haben Sie sich dieses Ereignis in den letzten 7 Tagen vorgestellt? 

□   1x  □   2-3x  □   täglich □   mehrmals täglich 

 

3. ____________________________________________________ 

(Positiv/Negativ) 

Wie häufig haben Sie sich dieses Ereignis in den letzten 7 Tagen vorgestellt? 

□   1x  □   2-3x  □   täglich □   mehrmals täglich 
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Im Folgenden sehen Sie eine Liste mit Aussagen, die von Leuten genannt werden, 
wenn sie sich Ereignisse in der Zukunft vorstellen. Bitte wählen Sie zunächst aus 
der oben erstellten Liste ein negatives Ereignis aus, welches Sie sich in den 
vergangenen 7 Tagen bildhaft vorgestellt haben. Lesen Sie anschließend jede 
Aussage und geben Sie an, wie häufig die jeweilige Aussage während der letzten 
7 Tage zutraf, wenn Sie sich das ausgewählte zukünftige Ereignis vorstellten. 
Wenn Aussagen während dieses Zeitraums bei Ihnen nicht zutrafen, kreisen Sie 
bitte „überhaupt nicht“ ein. 
Bitte kreisen Sie die Antwort ein, die am ehesten Ihrem Gefühl entsprach, wenn 
Sie sich während der letzten 7 Tage das zukünftige Lebensereignis vorstellten. 
 

 

Ü
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1. Ich dachte, dass meine Gedanken über dieses Ereignis 
mit Sicherheit eintreffen und wahr werden würden. 

0 1 2 3 4 

2. Ich hatte Schwierigkeiten, nachts durchzuschlafen. 0 1 2 3 4 

3. Andere Dinge veranlassten mich, über das Ereignis 
nachzudenken. 

0 1 2 3 4 

4. Ich fühlte mich reizbar und ärgerlich. 0 1 2 3 4 

5. Ich versuchte, mich nicht aufzuregen, wenn ich an das 
Ereignis dachte oder an es erinnert wurde. 

0 1 2 3 4 

6. Auch ohne es zu beabsichtigen, musste ich an das 
Ereignis denken. 

0 1 2 3 4 

7. Immer wenn mich etwas an das Ereignis erinnerte, 
wurden die dazugehörigen Gefühle wieder 
wachgerufen. 

0 1 2 3 4 

8. Ich versuchte Erinnerungen an das Ereignis aus dem 
Weg zu gehen. 

0 1 2 3 4 

9. Bilder des Ereignisses kamen mir plötzlich in den Sinn. 0 1 2 3 4 

10. Ich war leicht reizbar und schreckhaft. 0 1 2 3 4 

11. Ich versuchte, nicht an das Ereignis zu denken. 0 1 2 3 4 

12. Ich stellte fest, dass ich handelte oder fühlte, als ob es 
wirklich eingetreten wäre. 

0 1 2 3 4 
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13. Ich konnte nicht einschlafen. 0 1 2 3 4 

14. Es kam vor, dass die Gefühle, die mit dem Ereignis 
zusammenhingen, plötzlich für kurze Zeit viel heftiger 
wurden. 

0 1 2 3 4 

15. Ich versuchte, Gedanken an das Ereignis aus meiner 
Erinnerung zu streichen. 

0 1 2 3 4 

16. Es fiel mir schwer, mich zu konzentrieren. 0 1 2 3 4 

17. Gedanken an das Ereignis lösten bei mir körperliche 
Reaktionen aus, wie Schwitzen, schnelleres Atmen oder 
Herzrasen. 

0 1 2 3 4 

18. Ich träumte von dem Ereignis. 0 1 2 3 4 

19. Ich fühlte mich wachsam und alarmiert. 0 1 2 3 4 

20. Ich versuchte, nicht über das Ereignis zu sprechen. 0 1 2 3 4 
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Impact of Future Events Scale Short-Version (IFES)  
 
Instruktionen für Borderline-Patientinnen 
 
Anleitung: Wenn man an Ereignisse in der Zukunft denkt, hat man oft nicht nur 
einen Gedanken wie „Ich muss nächste Woche einen Vortrag halten.“ im Kopf. 
Stattdessen stellt man sich bildlich vor, wie die Situation ablaufen könnte. Man 
sieht quasi vor seinem inneren Auge, wie man vor den Zuhörern steht und es 
langsam ruhig im Raum wird, während man von allen erwartungsvoll beobachtet 
wird. Vielleicht stellt man sich auch vor, wie man anfängt zu schwitzen, dass man 
nicht mehr weiß, was man eigentlich sagen wollte, oder dass die Hände zu zittern 
beginnen. Oder man sieht beim Gedanken an das Mitarbeitergespräch am 
nächsten Tag den Chef schon vor sich sitzen und man kann fast hören, wie er die 
eigenen Fehler kritisiert, während man unruhig und angespannt vor ihm sitzt. 
Bitte geben Sie im Folgenden an, wie häufig Sie sich in den letzten 7 Tagen 
bildlich vorgestellt haben, sich in der Zukunft selbst zu verletzen. 
 
□   gar nicht  □   1x  □   2-3x  □   täglich □   mehrmals 
täglich 

 
Wenn Sie sich in den letzten 7 Tagen nicht bildlich vorgestellt haben, wie Sie 
sich selbst verletzten, dann geben Sie bitte an, wann Sie dies das letzte Mal 
gemacht haben: 
 
 

 
 
Bitte lesen Sie jede Aussage und geben Sie an, wie häufig die jeweilige Aussage 
während der letzten 7 Tage zutraf, wenn Sie sich bildlich vorgestellt haben, sich 
in der Zukunft selbst zu verletzen. Wenn Aussagen während dieses Zeitraums bei 
Ihnen nicht zutrafen, kreisen Sie bitte „überhaupt nicht“ ein. 
Bitte kreisen Sie die Antwort ein, die am ehesten Ihrem Gefühl entsprach, wenn 
Sie sich während der letzten 7 Tage zukünftige Selbstverletzungen vorstellten. 
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Appendix B 

 

Intake of Antidepressants in Patients Suffering From BPD by Group 

 

 Imagery Stress Task 
(IST) 

n of 
participants 

Couple Stress 
Task (CST) 

n of 
participants 

Antidepressant Sertralin  3 Sertralin 4 
 Citalopram 2 Venlafaxin 2 
 Venlafaxin 2 Fluoxetin 1 
 Fluoxetin 3 Bupropion 1 
 Bupropion 1   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

     
     

 

 

Appendix C 
 

 Parameters Influencing Hormonal Levels Within the BPD CST Group1 

 
  Cort 1 Cort 2 Cort 3 Cort 4 sAA 1 sAA 2 sAA 3 sAA 4 

Sleep Pearson 0.302 -0.103 0.143 0.083 0.057 0.061 -0.021 -0.042 
 Sig.  1 1 1 1 1 1 1 0.929 
 N 8 8 8 8 7 7 7 7 

Napping Pearson -0.157 -0.394 -0.352 -0.13 -.667 -.742 -0.644 -0.504 
 Sig.  0.176 0.2 0.163 0.332 0.416 0.425 0.76 0.72 
 N 10 10 10 10 9 9 9 9 

Sick currently Pearson -0.264 0.314 0.032 0.162 -0.002 0.002 -0.026 0.159 
 Sig.  1 1 1 1 1 0.997 1 1 
 N 10 10 10 10 9 9 9 9 

Seasonal Allergies Pearson -0.231 -0.156 -0.27 -0.156 -0.293 -0.315 -0.109 -0.075 
 Sig. 1 1 1 0.888 1 1 0.891 0.848 
 N 10 10 10 10 9 9 9 9 

Antidepressants Pearson 0.25 0.016 0.209 0.21 -0.026 -0.059 -0.004 0.203 
 Sig. 1 1 1 1 1 1 0.992 1 
 N 10 10 10 10 9 9 9 9 

Other Medication Pearson -0.302 0.268 0.012 -0.146 0.33 0.276 0.466 0.481 
 Sig. 0.794 0.725 0.973 0.785 1 0.629 0.824 1 
 N 10 10 10 10 9 9 9 9 

Caffein Intake Today Pearson -0.389 -0.095 -0.419 -0.226 -0.369 -0.405 -0.384 -0.362 
 Sig.  1 0.795 1 0.606 0.526 0.744 0.614 0.452 
 N 10 10 10 10 9 9 9 9 

Smoking Status Pearson -0.105 .640* 0.625 .683* -0.22 -0.009 -0.228 -0.292 
 Sig.  0.885 0.184 0.141 0.232 0.759 0.981 0.888 0.445 
 N 10 10 10 10 9 9 9 9 

Stressful Situation Today Pearson 0.167 -0.013 0.336 0.355 0.181 0.161 0.108 0.215 
 Sig. 1 0.974 1 1 1 0.937 0.913 1 
 N 9 9 9 9 8 8 8 8 

Significant Life Changes Pearson -0.167 -0.02 0.212 0.098 -0.037 -0.104 0.028 0.091 
 Sig.  1 0.96 1 1 1 1 1 1 
 N 9 9 9 9 8 8 8 8 

Contraception Pearson -0.378 -0.088 -0.112 -0.251 0.138 -0.059 0.177 0.303 
 Sig. 1 0.925 1 1 1 0.88 1 1 
 N 10 10 10 10 9 9 9 9 

Note. 1 Significance levels adjusted according to Benjamini-Hochberg; CST = Couple Stress Task; Sleep = Time of Wakening, 
Pearson = Pearson Correlation Coefficient; Sig. = Significant; Cort = Cortisol; sAA = salivary Alpha Amylase. 
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Parameters Influencing Hormonal Levels Within the BPD IST Group1 

 
 

  Cort 1 Cort 2 Cort 3 Cort 4 sAA 1 sAA 2 sAA 3 sAA 4 

Sleep Pearson 0.248 0.15 0.145 0.133 0.071 0.08 0.166 0.07 

 Sig.  1 1 1 0.939 0.882 1 1 0.79 
 N 19 19 19 19 19 19 19 19 

Napping Pearson -0.309 -0.34 -0.42 -0.43 0.088 0.14 -0.03 0.07 
 Sig.  0.368 0.400 0.26 0.456 0.949 0.912 0.89 0.891 
 N 20 20 20 20 20 20 20 20 

Sick Currently Pearson 0.116 0.09 0.09 0.195 -0.32 -0.41 -0.41 -0.44 
 Sig. 0.849 0.72 0.816 0.677 0.345 0.213 0.32 0.48 
 N 19 19 19 19 19 19 19 19 

Seasonal Allergies Pearson -0.285 -0.31 -0.28 -0.27 0.126 0.06 0.001 0.03 
 Sig. 0.892 1 0.6 0.5 0.953 1 0.998 1 
 N 20 20 20 20 20 20 20 20 

Other Medication Pearson  0.255 0.2 0.196 0.312 -0.07 -0.01 -0.11 -0.17 
 Sig. 1 1 0.844 1 0.873 0.99 0.892 0.768 

 N 19 19 19 19 19 19 19 19 
Antidepressants Pearson -0.27 -0.42 -0.34 -0.23 -0.08 0.01 -0.16 -0.17 

 Sig.  0.664 0.56 0.556 0.676 0.833 0.97 0.684 0.768 
 N 20 20 20 20 20 20 20 20 

Caffeine Intake Today Pearson  0.015 -0.09 -0.2 -0.18 -0.41 -.562 -0.45 -.474 
 Sig. 0.95 0.834 0.661 0.631 0.162 0.08 0.141 0.16 
 N 19 19 19 19 19 19 19 19 

Smoking Status Pearson -0.098 -0.02 0.16 0.243 -0.17 -0.2 0.108 -0.05 
 Sig. 0.909 0.95 1 1 1 1 1 0.96 
 N 20 20 20 20 20 20 20 20 

Stressful Situation Today Pearson 0.053 -0.18 -0.31 -0.36 0.014 -0.02 -0.1 -0.03 
 Sig. 1 1 0.788 1 0.955 1 1 1 
 N 19 19 19 19 19 19 19 19 

Significant Life Changes Pearson 0.253 0.13 0.109 -0.03 0.171 0.31 0.215 0.16 
 Sig.  1 0.787 0.741 0.912 0.94 1 0.971 0.784 
 N 20 20 20 20 20 20 20 20 

Contraception Pearson 0.161 0.17 0.105 0.086 0.267 0.3 0.272 0.34 
 Sig. 0.663 0.768 0.754 0.72 0.512 0.8 0.656 1 
 N 20 20 20 20 20 20 20 20 

Note. 1 Significance levels adjusted according to Benjamini-Hochberg; IST = Imagery Stress Task; Sleep = Time of Wakening, Pearson = 
Pearson Correlation Coefficient; Sig. = Significant; Cort = Cortisol; sAA = salivary Alpha Amylase. 
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Parameters Influencing Hormonal Levels Within the HC IST Group1 

 

  Cort 1 Cort 2 Cort 3 Cort 4 sAA 1 sAA 2 sAA 3 sAA 4 

Sleep Pearson  0.371 0.096 0.028 0 0.194 0.164 0.215 0.154 
 Sig. 1 0.939 1 1 1 1 1 0.867 
 N 18 18 18 18 19 19 19 18 

Napping Pearson -0.18 -0.35 -0.27 -0.46 0.068 0.031 0.087 0.12 
 Sig.  0.964 0.608 0.733 0.448 0.895 0.901 0.965 1 
 N 18 18 18 18 19 19 19 18 

Currently Sick Pearson  0.169 0.111 0.18 -0.07 0.214 0.119 0.083 0.15 
 Sig. 1 0.883 1 0.774 1 1 0.842 1 
 N 18 18 18 18 19 19 19 18 

Seasonal Allergies Pearson  -0.36 -.567 -.531 -.569 0.155 0.157 0.149 0.161 
 Sig. 0.292 0.112 0.061 0.056 0.602 0.834 0.543 0.697 
 N 18 18 18 18 19 19 19 18 

Other Medication Pearson  -0.21 0.005 0.093 -0.1 0.278 0.319 0.24 0.251 
 Sig. 0.658 0.983 0.815 0.927 0.996 1 0.644 0.843 
 N 18 18 18 18 19 19 19 18 

Antidepressants Pearson          
 Sig.         
 N 18 18 18 18 19 19 19 18 
Caffeine Intake Today Pearson  -0.18 -0.28 -0.2 -0.19 -0.44 -0.42 -0.31 -0.17 

 Sig. 0.472 0.516 0.670 0.597 0.539 0.292 0.52 0.502 
 N 18 18 18 18 19 19 19 18 

Smoking Status Pearson  -0.33 0.052 0.098 0.137 -0.2 -0.11 -0.2 -0.27 
 Sig. 1 0.836 0.80 0.938 1 0.892 0.804 1 
 N 18 18 18 18 19 19 19 18 

Stressful Situation Today Pearson  -0.31 -0.25 -0.32 -0.23 -0.04 0.215 0.021 0.218 
 Sig. 0.844 0.869 1 0.728 1 0.603 0.932 0.512 
 N 18 18 18 18 19 19 19 18 

Significant Life Changes Pearson  0.224 0.431 0.402 .569* 0.054 0.183 0.135 0.214 
 Sig. 0.742 0.296 0.261 0.112 0.828 0.605 0.665 0.629 
 N 18 18 18 18 19 19 19 18 

Contraception Pearson  -0.01 -0.06 -0.08 0.006 0.381 0.314 0.398 0.214 
 Sig. 1 1 1 0.983 0.428 0.509 0.736 0.788 
 N 18 18 18 18 19 19 19 18 

Note. 1 Significance levels adjusted according to Benjamini-Hochberg; IST = Imagery Stress Task; Sleep = Time of Wakening, Pearson = 
Pearson Correlation Coefficient; Sig. = Significant; Cort = Cortisol; sAA = salivary Alpha Amylase. 
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Parameters Influencing Hormonal Levels Within the HC CST Group1 

 

  Cort 1 Cort 2 Cort 3 Cort 4 sAA 1 sAA 2 sAA 3 sAA 4 

Sleep Pearson  0.594 0.211 0.119 0.122 -0.15 -0.44 0.013 -0.19 
 Sig. 0.432 1 0.832 0.961 1 0.82 0.973 1 
 N 11 11 11 11 10 10 10 10 

Napping2 Pearson          
 Sig.         
 N 11 11 11 11 10 10 10 10 
Currently Sick Pearson  -0.36 -0.58 -0.53 -0.58 0.174 0.018 -0.13 -0.08 

 Sig. 0.546 0.248 0.256 0.48 1 0.961 0.951 0.951 
 N 11 11 11 11 10 10 10 10 

Seasonal Allergies Pearson  -0.34 -0.12 0.167 0.079 0.504 0.148 0.228 0.432 
 Sig. 0.832 0.842 0.997 0.816 1 0.912 1 0.852 
 N 11 11 11 11 10 10 10 10 

Antidepressants2 Pearson          
 Sig.         
 N 11 11 11 11 10 10 10 10 
Other Medication Pearson  -0.21 -0.49 -0.39 -0.38 0.214 -0.38 0.001 0.419 

 Sig. 0.708 0.992 0.437 0.508 0.632 0.632 0.998 0.912 
 N 11 11 11 11 10 10 10 10 

Caffeine Intake Today Pearson  .720* 0.544 0.355 0.542 -0.09 0.371 0.009 -0.18 
 Sig. 0.096 0.336 0.568 0.227 0.914 0.467 0.981 0.817 
 N 11 11 11 11 10 10 10 10 

Smoking Status Pearson  0.357 0.087 0.077 0.095 -0.35 -0.19 -0.03 -0.35 
 Sig. 1 1 0.939 1 0.856 1 0.927 1 
 N 11 11 11 11 10 10 10 10 

Stressful Situation Today Pearson  -0.44 -0.53 -0.41 -0.37 0.182 -0.21 0.1 0.192 
 Sig. 0.688 0.728 0.568 0.524 0.703 0.896 0.783 0.795 
 N 11 11 11 11 10 10 10 10 

Significant Life Changes Pearson  -0.1 -0.09 0.085 -0.03 0.221 0.314 0.134 -0.28 
 Sig. 1 1 0.918 0.94 1 1 1 1 
 N 11 11 11 11 10 10 10 10 

Contraception Pearson  0.445 0.023 0.024 0.139 0.123 0.145 0.227 0.01 
 Sig. 1 1 1 1 1 1 1 0.979 
 N 11 11 11 11 10 10 10 10 

Note. 1 Significance levels adjusted according to Benjamini-Hochberg; 2  = not applicable; CST = Couple Stress Task; Sleep = 
Time of Wakening, Pearson = Pearson Correlation Coefficient; Sig. = Significant; Cort = Cortisol; sAA = salivary Alpha Amylase
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Pearson Correlations Between Hormones and Health, Trauma, Attachment, 

Depressiveness, and Neuroticism for the BPD IST Group1 

 

  Cort 1 Cort 2 Cort 3 Cort 4 sAA 1 sAA 2 sAA 3 sAA 4 

BDI-II Correlation -.048 -.156 -.081 .017 .103 .285 .024 .080 
 Sig. 1 1 1 1 1 1 1 .943 
GHQ-12 Correlation -.020 -.202 -.293 -.144 -.051 .154 -.104 .035 
 Sig. .932 1 1 1 1 1 1 1 
CTQ Correlation .145 .115 .175 .255 .001 .150 -.141 -.110 
 Sig. 1 .84 1 1 .997 1 .883 .737 
ECQ 
Anxiety 

Correlation .284 .452 .499 .422 -.003 -.073 -.169 -.108 

 Sig. .45 .18 .2 .171 .989 .867 .762 .867 
ECQ 
Avoidance 

Correlation -.084 -.009 .063 .058 -.127 -.113 -.087 -.101 

 Sig. 1 .971 1 .925 1 1 1 1 
BSL-95 Correlation .003 .155 .312 .253 -.003 -.157 -.151 -.145 
 Sig. 1 1 1 1 .992 1 1 .871 
NEO-FFI 
Neuroticism 

Correlation .169 .264 .254 .131 .325 .287 .222 .222 

 Sig. .545 .693 .56 .583 1 .88 .554 .461 

Note. 1 Significance levels adjusted according to Benjamini-Hochberg; sAA = salivary Alpha-
Amylase; Cort = Cortisol; BDI-II = Beck Depression Inventory-II; GHQ-12 = General Health 
Questionnaire-12; CTQ = Childhood Trauma Questionnaire: ECQ = Experiences in Close 
Relationships Questionnaire; BSL-95 = Borderline Symptom List-95; NEO-FFI = NEO Five 
Factor Inventory; BPD = Borderline Personality Disorder; IST = Imagery Stress Task. 

 
 

Pearson Correlations Between Hormones and Health, Trauma, Attachment, 

Depressiveness, and Neuroticism for the BPD IST Group1 

 

   Cort 1 Cort 2 Cort 3 Cort 4 sAA 1 sAA 2 sAA 3 sAA 4 

BDI-II Correlation .664 -.195 .159 .461 -.665 -.674 -.624 -.425 
 Sig. .408 .704 .683 .339 .192 .268 .196 .392 
GHQ-12 Correlation .484 .328 .456 .576 -.110 -.061 -.233 -.155 
 Sig. .748 .778 .926 .84 .909 .887 .579 .951 
CTQ Correlation .430 .168 .533 .343 .447 .498 .408 .592 
 Sig. .608 .690 .696 .463 .504 .51 .484 1 
ECQ 
Anxiety 

Correlation -.199 -.142 -.193 -.285 -.258 -.186 -.292 -.350 

 Sig. 1 .737 .863 1 1 .787 1 1 
ECQ 
Avoidance 

Correlation .221 .222 .321 .448 -.594 -.461 -.616 -.553 

 Sig. .598 .682 .585 .53 .64 .477 1 .528 
BSL-95 Correlation .003 .155 .312 .253 -.003 -.157 -.151 -.145 
 Sig. 1 1 1 1 .992 1 1 .871 
NEO-FFI 
Neuroticism 

Correlation .254 .018 .188 -.044 .696 .573 .678 .737 

 Sig. .870 .966 .873 1 .328 .358 .251 .472 

Note. 1 Significance levels adjusted according to Benjamini-Hochberg;  sAA = salivary Alpha-
Amylase; BDI-II = Beck Depression Inventory-II; GHQ-12 = General Health Questionnaire-12; 
CTQ = Childhood Trauma Questionnaire: ECQ = Experiences in Close Relationships 
Questionnaire; BSL-95 = Borderline Symptom List-95; NEO-FFI = NEO Five Factor Inventory; 
BPD = Borderline Personality Disorder; CST = Couple Stress Task. 
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Pearson Correlations Between Hormones and Health, Trauma, 

Attachment, Depressiveness, and Neuroticism for the HC IST Group1 

 
  Cort 1 Cort 2 Cort 3 Cort 4 sAA 1 sAA 2 sAA 3 sAA 4 

BDI-II Pearson 0.149 0.374 0.388 0.232 0.408 .487 0.322 0.384 
 Sig. 0.555 0.202 0.299 0.405 0.332 0.272 0.239 0.23 
 N 18 18 18 18 19 19 19 18 

GHQ-12 Pearson 0.238 0.462 0.505 0.375 0.479 0.495 0.405 0.437 
 Sig. 0.342 0.108 0.128 0.143 0.101 0.248 0.115 0.112 
 N 18 18 18 18 19 19 19 18 

CTQ Pearson 0.199 -0.121 -0.146 -0.257 0.581 0.551 0.577 0.747 
 Sig. 0.571 0.633 0.645 0.485 0.036 0.028 0.027 0 
 N 18 18 18 18 19 19 19 18 

ECR Anxiety Pearson -0.043 0.24 0.306 0.144 0.365 0.401 0.334 0.377 
 Sig. 0.865 0.451 0.347 0.649 0.333 0.712 0.326 0.492 
 N 18 18 18 18 19 19 19 18 

ECR Avoidance Pearson -0.098 0.252 0.339 0.206 0.147 0.181 0.074 0.096 
 Sig. 0.931 1 1 1 0.877 0.918 0.764 0.805 
 N 18 18 18 18 19 19 19 18 

NEO-FFI 
Neuroticism Pearson 0.094 0.354 0.426 0.263 0.305 0.313 0.283 0.33 

 Sig. 0.71 0.6 0.624 0.332 0.326 0.384 0.321 0.483 
 N 18 18 18 18 19 19 19 18 

Note. 1 Significance levels adjusted according to Benjamini-Hochberg;  sAA = salivary Alpha-Amylase; Cort 
= Cortisol; BDI-II = Beck Depression Inventory-II; GHQ-12 = General Health Questionnaire-12; CTQ = 
Childhood Trauma Questionnaire; ECQ = Experiences in Close Relationships Questionnaire; BSL-95 = 
Borderline Symptom List-95; NEO-FFI = NEO Five Factor Inventory; BPD = Borderline Personality Disorder; 
IST = Imagery Stress Task. 
 
 
 

Pearson Correlations Between Hormones and Health, Trauma, 

Attachment, Depressiveness, and Neuroticism for the HC CST Group1 

 
  Cort 1 Cort 2 Cort 3 Cort 4 sAA 1 sAA 2 sAA 3 sAA 4 

BDI-II Pearson -0.24 -0.196 -0.01 -0.187 0.595 0.627 0.597 0.401 
 Sig. 0.681 0.705 0.97 0.647 0.230 0.26 0.173 0.502 

 N 11 11 11 11 10 10 10 10 
GHQ-12 Pearson -0.091 -0.223 -0.09 -0.057 0.773 0.639 0.747 0.647 

 Sig. 1 0.850 1 0.868 0.9 0.118 0.065 0.143 
 N 11 11 11 11 10 10 10 10 

CTQ Pearson -0.329 -0.284 -0.4 -0.387 -0.21 0.157 -0.07 0.027 
 Sig. 0.808 0.794 1 0.8 0.795 0.831 0.937 0.941 
 N 11 11 11 11 10 10 10 10 

ECR Anxiety Pearson -0.255 0.059 0.139 -0.054 -0.09 0.31 0.048 -0.009 
 Sig. 1 1 1 1 1 1 1 0.979 
 N 11 11 11 11 10 10 10 10 

ECR Avoidance Pearson -0.207 -0.455 -0.46 -0.461 0.094 0.18 0.056 -0.046 
 Sig. 0.902 0.533 1 0.765 0.995 0.884 0.974 0.899 
 N 11 11 11 11 10 10 10 10 

NEO-FFI 
Neuroticism Pearson -0.567 -0.588 -0.34 -0.427 0.357 0.006 0.203 0.212 

 Sig. 0.345 0.570 0.518 0.475 0.446 0.987 0.638 0.695 
 N 11 11 11 11 10 10 10 10 

Note. 1 Significance levels adjusted according to Benjamini-Hochberg;  sAA = salivary Alpha-Amylase; Cort = 
Cortisol; BDI-II = Beck Depression Inventory-II; GHQ-12 = General Health Questionnaire-12; CTQ = Childhood 
Trauma Questionnaire; ECQ = Experiences in Close Relationships Questionnaire; BSL-95 = Borderline 
Symptom List-95; NEO-FFI = NEO Five Factor Inventory; BPD = Borderline Personality Disorder; CST = Couple 
Stress Task.  
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Appendix D 

 

Universitätsklinikum Ulm  

Klinik für Psychiatrie und Psychotherapie III 

 

Psychotherapeutische Modulation der Emotionsregulation bei Patientinnen mit 

Borderlinestörung mit Hilfe mentaler Bilder (Studienteil A) – Untersuchung 

neuronaler Korrelate sowie therapeutische Effekte mittels funktioneller 

Magnetresonanztomographie (fMRT, Studienteil A) sowie Erfassung 

endokriner Korrelate sozialer Stressoren (Studienteil B) 

 

Information zum Studientag 

Da an dem Tag Ihrer Untersuchung, beginnend ab 14:00 Uhr, verschiedene 

Speichelproben entnommen werden, bitten wir Sie, an diesem Tag folgende 

Dinge zu beachten um die Reinheit der Proben zu gewährleisten.  

24 Stunden vor Untersuchungsbeginn:  

- Gehen Sie keinen anstrengenden körperlichen Tätigkeiten nach (z.B. 

Sport) 

- Trinken Sie keinen Alkohol 

- Trinken Sie keinen Kaffee 

2 Stunden vor Untersuchungsbeginn: 

- Essen Sie nichts mehr (auch keinen Kaugummi, Bonbons, Lollipop etc.) 

- Trinken Sie nur noch Wasser 

- Rauchen Sie nicht mehr (auch kein Schnupftabak)  

 

Falls Sie in den letzten 36 Stunden vor Start der Studie Fieber hatten, bitte 

kontaktieren Sie uns, um das weitere Vorgehen am Untersuchungstag zu 

besprechen und eventuell einen Alternativtermin zu finden.  

 

Kontaktinformation:    Untersuchungsort 

Julia Kröner, M.Sc.    Universitätsklinik Ulm 

Tel: Abteilung für Psychiatrie  

Email: Psychotherapie III 

      Leimgrubenweg 12-14 

      89075 Ulm 
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Appendix E 

 

Stress Task: Mental Imagery Partnerschaftskonflikt 

 

- (Augen schließen, Selbstfokus herstellen, 2-3 tiefe Atemzüge nehmen lassen) 

 

- Einführung in die Imagination mittels im Screening erfassten 
Partnerkonflikt  
 

o Bitte erinnern Sie sich nun an den Konflikt mit Ihrem Partner, 

welchen wir bei unserem ersten Gespräch besprochen haben. 

Bei dem Konflikt ging es darum, dass… 

 

- Situation zum Leben erwecken lassen.  Mit allen Sinnen erleben, 

Fragen stellen, aber instruieren, dass keine Antwort gegeben werden 

soll. 

o Wo sind Sie?  

o Wie sieht der Raum aus? Wände? 

o Warm/Kalt? 

o Licht? 

o Geruch? 

o Wer ist im Raum? Was sagen Menschen? Was sagen Sie? Was 

ihr Partner? Tonfall? Andere Geräusche? 

o Wo sitzen/stehen/liegen alle/Sie/ihr Partner? 

o Kleidung? Selbst, andere/Partner? 

o Körperempfindungen? Als letztes! Intensiv! Brust, Bauch? 

Nacken? Beine? 

 

- Szene wie DVD vor und zurück spulen 

o Bild, welches besonders berührt und wie Symbol für die ganze 

Szene ist, genauer anschauen. Vielleicht ist es ein Satz? Oder 

ein Gesichtsausdruck? 

o Wenn KONKRETES BILD gefunden, Augen geschlossen halten 

und Bild beschreiben, so als wären Sie gerade in der Situation 
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Gedanken und Gefühle erfragen 

- Welche Gedanken haben Sie in dem Moment? (Gedanken aufschreiben) 

20. Gedanken 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- Was fühlen Sie in dem Moment? Welche Emotionen haben Sie? 

- 25. Emotionen 

 a) Anspannung 

 b) Ärger/ Wut 

 c) Trauer 

 d) Ekel/ Abscheu 

 e) Angst 

 f) Scham 

 g) Schuld 

 h) Verachtung 

 i) Ohnmacht/ Hilflosigkeit 
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 j) Einsamkeit/ Verlassenheit 

 k) Resignation/ Hoffnungslosigkeit 

 l) Dissoziation (emotionale Taubheit, Unwirklichkeit 

 m) Sehnsucht 

 n) Erleichterung 

 o) Vorfreude 

 p) Lust 

 q) Freude 

 r) Geborgenheit 

 
 

Bedürfnis erfragen (AUTONOMIE vs. BINDUNG) 
- Was fühlen Sie in Ihrem Körper? Durch den Körper durchgehen von 

Scheitel bis Sohle. Beschreiben lassen! Was empfinden Sie gerade? 

- Was brauchen Sie in der Situation von ihrem Partner? 

- Was muss ihr Partner tun, damit es Ihnen wieder gut geht? 

- Wenn ihr Partner das tut, was würde das für Sie bedeuten? Wer sind 

Sie dann? 

Dysfunktionales Verhalten 
- Was müssten Sie in dieser Situation tun, damit Sie das bekommen? 

- Was tun Sie in der Situation? 

Verbotener Impuls 
- Gibt es in dieser Situation vielleicht etwas, das Sie oder ein Teil von 

Ihnen gerne gemacht hätte, was aber vielleicht nicht gut gewesen wäre? 

o …Oder das Sie sich nicht erlaubt haben? 

o …Das alles schlimmer gemacht hätte? 

o …Einfach nicht gegangen wäre? 

- VERMEIDUNG! Ablenkungsmanöver validieren! 

- Wut, Bedürfnisse, Grundemotionen 

Angst erfragen 
- Wenn Sie in der Situation dem Impuls nachgegeben hätten… 

- Übertrieben hätten… 

- … Was ist das schlimmste, was hätte passieren können? 

- Was wäre wenn Sie immer mehr einfordern und darauf bestehen 

würden? 
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- Situation bis zum schlimmsten Ende weiterspinnen 

- Was bedeutet das für Sie? Wer sind Sie dann? 

Zurückholen 
- 2-3 tiefe Atemzüge machen lassen & erinnern wo wir sind (genauer Ort) 

 

Beurteilung des Bildes durch den Probanden: 
(Erst nach Entnahme von Speichelprobe 2 abfragen!!) 

 

 
1. Wie belastend war dieses Bild für Sie auf einer Skala von 0 (überhaupt 

nicht) bis 100 (äußerst)? 

 
 

 

2. Bitte beurteilen Sie auf einer Skala von 0 (überhaupt nicht) bis 100 

(gänzlich/ gravierend) den Einfluss des Konflikts im Sinne einer 

Beeinträchtigung Ihres Beziehungs-Alltags innerhalb des letzten Monats. 

 
 

 

3. Wie lebendig war dieses Bild für Sie auf einer Skala von 0 (überhaupt 

nicht) bis 100 (äußerst)? 

 
 

 

4. Bitte beurteilen Sie das Ausmaß des Gefühls des „im Hier und Jetzt sein“ 

auf einer Skala von 0 (überhaupt nicht) bis 100 (ganz und gar). 

 
 

 

5. Bitte beurteilen Sie auf einer Skala von 0 (überhaupt nicht) bis 100 

(gänzlich/ gravierend) das Gefühl der Unkontrollierbarkeit, das durch das 

Bild ausgelöst wurde. 
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Instruktionen Konfliktdiskussion 

 

- Heraussuchen von 2 Konfliktgebieten, die große und wiederkehrende 

Diskussionen auslösen (gemeinsam mit dem Paar festlegen, damit auch 

wirklich die hoch konflikthaften Themen gewählt werden). 

Bitte diskutieren Sie nun eines, und falls zeitlich möglich, beide der ausgewählten 

Konfliktgebiete für die nächsten 15 Minuten. Bitte diskutieren Sie diese Themen so, 

wie sie dies auch normalerweise zu Hause tun würden und stellen Sie sicher, dass Ihr 

Partner Ihren Standpunkt verstanden hat (angelehnt an Saxbe et al., 2014).  
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Lebenslauf 

 

Die Inhalte dieser Seite wurden aus Gründen des Datenschutzes entfernt. 
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