
 

 

Psychological Flexibility and Functioning:  

Three independent studies 

 

Inaugural Dissertation 

submitted in partial fulfillment  

of the requirements for the degree of 

Doctor of Philosophy 

to the Department of Psychology   

of the University of Basel 

 

by 

 

Hanna Paulina Wersebe 

From Hamburg, Germany 

 

 

Basel, 2017 

 

 

 

 



 

Approved by the Department of Psychology 

At the request of 

 

 

Prof. Dr. Andrew Gloster (Referee) 

Prof. Dr. Roselind Lieb (Coreferee) 

 

 

 

 

 

 

 

Basel, ________________________ 

 

 

 

           

Prof. Dr. Roselind Lieb (Dean) 

 
 
 
 
 
 
 
 
 

 

  



 

Declaration of Authorship 

 

I, Hanna Wersebe (born December 28, 1983), hereby declare the following: 

(i) My cumulative dissertation is based on three manuscripts, of which two are 

published and one is in preparation. I have contributed independently and 

substantially to this dissertation without any assistance from third parties not 

indicated. 

(ii) I used only the resources indicated. 

(iii) I cited all references. 

 

 

Basel, November 2017 

 

Hanna Wersebe 

 



 I 

 
Acknowledgments 

 First and foremost, I would like to thank my supervisors, Professors Andrew Gloster 

and Roselind Lieb, for sharing their scientific expertise and precious support throughout the 4 

years of this dissertation. I would like to thank Andrew Gloster for his advice and feedback, 

and for teaching me exacting research skills. Thank you for sharing your passion for 

acceptance and commitment therapy. Thank you very much to Roselind Lieb, for stimulating 

and challenging questions, for your feedback on earlier drafts of my manuscripts, and for 

always having an open door.  

 I would like to thank my dissertation committee for the straightforward process, 

Roselind Lieb and Andrew Gloster for writing a review of this dissertation, and Rolf-Dieter 

Stieglitz for serving as the head of the committee.  

 I want to thank Rolf-Dieter Stieglitz for offering me a position at the university 

psychiatry clinic, which enabled me not only to fund the last year of my PhD but also to gain 

valuable clinical experience. I am also grateful to my UPK colleagues for the stimulating and 

warm working environment and understanding.  

 Furthermore, I am grateful to all my colleagues of the Division of Clinical Psychology 

and Epidemiology; Division of Clinical Psychology and Psychiatry, and Division of 

Intervention Science for their support and for contributing to a friendly working environment. 

Andrea Meyer offered statistical consulting second to none. Thank you so much for your 

patience, help, and advice. I am also grateful to Catherine Coste, for her support on daily 

matters for 3 years of the project, for organizing little and big things on a daily basis, and for 

her caring nature. I would also like to express my gratitude to my coauthors for giving 

valuable feedback on the three manuscripts. 



 II 

 

 Warm thanks to the University of Basel antelope@university program and the 2016 

cohort. I would like to thank Dr. Andrea Bauer and Patricia Zweifel for organizing the 

stimulating and helpful workshops, trainings, coachings, and expert exchange. 

 Importantly, I would like to express my genuine and warm gratitude to my friends and 

colleagues who gave me critical feedback on earlier versions of this dissertation or helped me 

in other ways: Hannes Bitto, Dr. Lavinia Flückiger, Dr. Cornelia Witthauer, Dr. Dirk 

Bandilla, Patrizia Hofer, Dr. Eva Unternährer—and Anita Todd for proofreading. I would like 

to thank my former colleagues and now dear friends Cornelia Witthauer and Lavinia 

Flückiger for their loyal support and discussions.   

 My friends in Switzerland and abroad aided and supported me in many ways. I am 

very grateful for their support and encouragement despite distance. Thanks to Dr. Karin 

Madlener for her spontaneous friendship and academic and pragmatic advice during coffee 

breaks and lunches. Big thanks to Dirk for his emotional and practical support during the last 

weeks of writing this dissertation.  

 Above all, words cannot express my gratitude to my family—my parents, 

grandparents, and my sister and her daughter. Thank you for always supporting me. In 

particular, I want thank my mom, for listening to my endless periods of frustration and 

worries over the last years, and for always being there for me. 

 



 III 

 
Table of Contents 

Acknowledgments……………………………………………………......................................I  

Table of Contents..................................................................................................................... III 

Abbreviations.............................................................................................................................V 

Abstract in English......................................................................................................................1 

Abstract in German.....................................................................................................................2 

Introduction.................................................................................................................................3 

Theoretical Background..............................................................................................................6 

 Functioning........................... .........................................................................................6 

 Symptom Burden............................................................................................................7 

 Acceptance and Commitment Therapy and Psychological Flexibility...........................8 

 Psychological Flexibility and Functioning....................................................................11 

 Valued Behaviors and Functioning...............................................................................11 

Research Questions...................................................................................................................12 

Methods.....................................................................................................................................13 

 Design and Sample Characteristics...............................................................................13 

 Measures.......................................................................................................................15 

 Statistical Analyses.......................................................................................................17 

Results.......................................................................................................................................17 

 ACT Processes and Functioning Over Time.................................................................17 

 Symptom Burden, ACT Processes and Functioning.....................................................18 

Discussion.................................................................................................................................19 

 ACT Processes and Implications for Functioning Over Time......................................19 

 Symptom Burden and Its Implications for ACT Processes and Functioning………...23 

 Strengths and Limitations of the Manuscripts..............................................................26 



 

 Outlook..........................................................................................................................27 

 Conclusion.....................................................................................................................28 

References.................................................................................................................................30 

Appendices A-D........................................................................................................................49 

 
 
 



 V 

Abbreviations 

ACT   Acceptance and commitment therapy 

APA   American Psychiatric Association 

CBT   Cognitive behavioral therapy  

DSM-IV  Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 

DSM-5   Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition 

FU   Follow-up 

LGM   Latent growth model 

LMM   Linear mixed model 

MDD   Major depressive disorder 

MHC-SF  Mental Health Continuum Short Form 

OESQ   Open and Engagement State Questionnaire  

PAS   Panic and Agoraphobia Scale 

PD/A   Panic disorder with or without agoraphobia  

PF   Psychological flexibility 

PSS   Perceived Stress Scale 

SCID   Structured Clinical Interview for DSM- IV Axis I Disorders 

SP   Social phobia 

VLQ   Valued Living Questionnaire 

WHO   World Health Organization 

WHODAS  World Health Organization Disability Assessment Schedule



PSYCHOLOGICAL FLEXIBILITY AND FUNCTIONING  
 

1 

Abstract in English 

 

Background: Mental disorders and stress have implications for individuals’ functioning, 

well-being, and symptom burden. One treatment that aims to facilitate functioning and well-

being is acceptance and commitment therapy (ACT), which works by increasing 

psychological flexibility (PF) and valued behaviors. Still, little is known about specific 

changes in ACT processes (i.e., in PF and valued behaviors) and their association with 

functioning. This dissertation investigates the association of ACT processes with functioning. 

Also, it evaluates the links between symptom burden, ACT processes, and functioning.  

Methods: Data from three independent studies were used: (1) n = 91 individuals with 

elevated levels of stress, (2) N = 41 patients with treatment-resistant panic disorder with or 

without agoraphobia, and (3) N= 118 individuals with major depressive disorder, N = 47 with 

social phobia. Participants reported on functioning, PF, valued behaviors, stress, and well-

being.  

Results: Changes in ACT processes were positively associated with changes in functioning 

during the interventions, but not after. Additionally, symptom burden was associated with 

ACT processes and functioning. Depending on their baseline levels, participants showed 

differential trajectories in valued action. Comorbidity between anxiety and depressive 

disorders was associated with lower well-being. 

Discussion: The associations detected provide empirical support for the relationship between 

ACT processes and functioning. Findings further indicate that symptom burden is associated 

with valued behaviors and functioning.  
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Abstract in German 

 Hintergrund: Psychische Störungen und Stress haben Implikationen auf das 

Funktionsniveau, Wohlbefinden und die Symptombelastung von Individuen. Eine 

Intervention mit dem Ziel der Steigerung des Funktionsniveaus und Wohlbefindens ist die 

Akzeptanz- und Commitment Therapie (ACT). Diese arbeitet durch Erhöhung der 

Psychologischen Flexibilität (PF) und des wertgeleiteten Verhaltens. Derzeit ist wenig 

bekannt zu spezifischen ACT Prozessen (in Hinblick auf PF und weitergeleitetes Verhalten) 

in Verbindung mit dem Funktionsniveau. Diese Dissertation untersucht die Assoziation von 

ACT Prozessen mit dem Funktionsniveau. Darüber hinaus untersucht sie die Verbindung von 

Symptombeeinträchtigung, ACT Prozessen und dem Funktionsniveau. 

Methode: Daten von drei verschiedenen Studien wurden verwendet: 1) n= 91 Individuen mit 

erhöhtem Stresslevel, 2) N=41 therapieresistente Patienten mit/ohne Agoraphobie, 3) N=118 

Individuen mit Major Depression und N=47 mit Sozialer Phobie. Teilnehmer gaben Auskunft 

zum Funktionsniveau, zur Psychologischen Flexibilität, zum wertegeleiteten Verhalten, Stress 

und Wohlbefinden.  

Resultate: Veränderungen in ACT Prozessen waren positiv mit Veränderungen im 

Funktionsniveau während der Intervention assoziiert, jedoch nicht nach der Intervention. 

Darüber hinaus war die Symptombeeinträchtigung assoziiert mit ACT Prozessen und dem 

Funktionsniveau. Abhängig von Anfangswerten in Symptomatologie zeigten Patienten 

unterschiedliche Veränderungsverläufe im wertegeleiteten Handeln. Komorbidität zwischen 

Angststörung und Depression war mit niedrigerem Wohlbefinden assoziiert.  

Diskussion: Die gefundenen Assoziationen unterstützen empirisch den Zusammenhang 

zwischen ACT Prozessen und dem Funktionsniveau. Die Ergebnisse weisen außerdem darauf 

hin, dass die Symptombeeinträchtigung mit wertgeleitetem Verhalten und dem 

Funktionsniveau assoziiert sind. 
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Introduction 

 Mental disorders and symptoms of stress are associated with social and financial 

burdens worldwide (Batelaan et al., 2007; Kalia, 2002; Smit et al., 2006; Wittchen, Nelson, & 

Lachner, 1998). Thirty percent of the American population (American Psychiatric Association 

[APA], 2007) and 20% of the working population in Switzerland (Bundesamt für Statistik, 

2012) have reported having stress on a daily basis. In addition, approximately every third 

person worldwide experiences a mental health problem at some point in his or her life 

(Kessler et al., 2009). Among the most prevalent mental disorders are anxiety and depressive 

disorders (Kessler, Chiu, Demler, & Walters, 2005). In Europe, the 12-month prevalence rate 

is about 14% for anxiety, with 61.5 million individuals affected, and 6.9% for depression, 

with 30.3 million affected (Wittchen et al., 2011).  

 In terms of implications for functioning, research has shown that individuals with 

anxiety and depression face disruptions and impairments in daily life (Adams, Balbuena, 

Meng, & Asmundson, 2016; Erwin, Heimberg, Juster, & Mindlin, 2002). That is, symptoms 

of a mental disorder disrupt family life and home responsibilities, social life and activities, 

and life at school or at work (Fehm, Pelissolo, Furmark, & Wittchen, 2005; Simon et al., 

2000; Stein & Kean, 2000). At the same time, individuals’ well-being is compromised 

(Rapaport, Clary, Fayyad, & Endicott, 2005).  

 Difficulties are even more pronounced in individuals with more than one disorder at 

the same time, as several community studies (Jacobi et al., 2004; Kessler, Stang, Wittchen, 

Stein, & Walters, 1999; F. Lamers et al., 2011) have demonstrated. This so-called 

comorbidity is related to higher symptom burden (Jacobi et al., 2004; Wittchen et al., 2011) 

and increased impairment in comparison to having a single mental disorder (Kessler, DuPont, 

Berglund, & Wittchen, 1999). Because treatment strategies could be different in individuals 

with comorbidity in comparison to a single disorder (Lieb, Meinlschmidt, & Araya, 2007), 
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knowledge of the association between comorbidity and functioning could inform treatment 

and thus contribute to the reduction of the burden. 

 One intervention that is thought to fit well with cultivating functioning and well-being 

is acceptance and commitment therapy (ACT), a behavior therapy that aims at increasing 

psychological flexibility (PF) by means of behavior changes aligned with personal values (S. 

C. Hayes et al., 2006). In ACT, patients learn to live in line with their values, a process 

referred to as valued behaviors (Dahl, 2015; S.C. Hayes, Luoma, Bond, Masuda, & Lillis, 

2006).  

 A line of evidence suggests that PF and valued behaviors, two ACT processes, 

increase during treatment, and these increases are connected to improved functioning 

(Fledderus, Bohlmeijer, Pieterse, & Schreurs, 2012; Fledderus, Bohlmeijer, Smit, & 

Westerhof, 2010; Vowles & McCracken, 2008). Some studies have examined changes in PF 

and functioning, focusing on changes during the intervention (i.e., preintervention to 

postintervention; e.g. Brinkborg, Michanek, Hesser, & Berglund, 2011) or from 

preintervention to follow-up (FU; McCracken & Gutiérrez-Martínez, 2011; Scott, Yu, & 

McCracken, 2016; Vowles & McCracken, 2008) but not on changes only after the 

intervention, that is, from postintervention to FU. Yet, changes that occur between 

posintervention and FU are a crucial indicator of the success and maintenance of treatment 

gains after the intervention. Thus, to further complement existing knowledge on the 

association of changes in PF and functioning, it is necessary to include the time period of 

postintervention to FU in the analyses.  

 Another point of interest is the association between valued behaviors and baseline 

factors. One such baseline factor could be the symptom burden. Although intervention studies 

have shown that valued behaviors increase during treatment, it is not yet known if such 

changes are associated with symptom burden at baseline. Investigating the role of symptom 
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burden could help in determining trajectories in treatment (Cuijpers, van Lier, van Straten, & 

Donker, 2005).  

 To summarize, it is important to gain more detailed insight into the association 

between ACT processes and functioning on the one hand and on the role of symptom burden 

in ACT processes and functioning on the other. This may provide a better understanding of 

treatment processes and might ultimately lead to treatment refinement. 

 Therefore, my objective in this dissertation is to examine (1) the association between 

ACT processes and functioning and (2) the association between symptom burden and ACT 

processes and functioning. This dissertation includes three manuscripts (see Appendices A–

C). Concerning the first objective, in Manuscripts 1 and 2, my coauthors and I analyzed the 

association between changes in PF and valued behaviors and changes in functioning: In 

Manuscript 1 we focused on the relationship between changes in PF and changes in 

functioning, expressed with stress and well-being. In Manuscript 2 we addressed the 

association between changes in valued behaviors and changes in functioning. With respect to 

the second objective, in Manuscripts 2 and 3, we addressed the role of symptom burden: In 

Manuscript 2 we examined symptom burden in relation to changes in valued behaviors over 

the course of the intervention. In Manuscript 3 we addressed the role of comorbidity in well-

being. 

 This dissertation is organized as follows: In the section on theoretical background I 

introduce the theoretical concepts that are relevant to the manuscripts. This is followed by a 

section outlining the overall research questions of this dissertation and the specific research 

questions of the three manuscripts. The methods section describes the methodology and the 

results section summarizes the major results. Last, in the discussion I consider the 

implications, strengths, and limitations of this research and provide an outlook for the future. 
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Theoretical Background 

Functioning  

 For the purpose of this dissertation, the term functioning refers to an overall construct 

covering functioning in a narrower sense, plus well-being and stress, as described in more 

detail in the following. 

 Functioning. Functioning in a narrower sense describes a person’s body system, body 

structures, and activities and participation (Stucki, 2005; World Health Organization, 2002). 

Body system and structures refer to physiologic functions and anatomic parts; activities and 

participation refer to task executions in general life situations. Furthermore, contextual factors 

are taken into account. For instance, a person with a mental disorder may face a lack of 

support systems (i.e. barriers) or the presence thereof (i.e. facilitators).  

 Well-being. Well-being can be subdivided into emotional, psychological, and social 

well-being (Keyes, 2005). Emotional well-being involves the presence of positive affect and 

happiness, as well as a positive evaluation of life satisfaction. Psychological well-being 

includes components such as self-acceptance, environmental mastery, and positive relations 

with others. Social well-being refers to components such as social contribution, social 

integration, and social acceptance. Emotional, psychological, and social well-being make up 

the definition of positive mental health (Keyes, 2005). Positive mental health or well-being 

constitutes one part of the two-continua model of mental health that states that positive mental 

health is related to, but different from, mental illness (Keyes, 2005). According to the model, 

psychopathology and positive mental health can coexist and reflect two related continua. The 

model implies that an individual experiencing symptoms of psychopathology has a higher 

chance of experiencing low well-being, such as fewer positive emotions. Several studies have 

evaluated implications of this two-continua model and findings have consistently supported 

the model and shown that well-being is linked to better physical health, less health care usage, 

and improved work performance (Keyes & Grzywacz, 2005; Lamers, Westerhof, Glas, & 
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Bohlmeijer, 2015; Lyons, Huebner, & Hills, 2013). Recent studies have established an 

association of well-being and psychopathology in that higher well-being is linked to reduced 

mental illness (Keyes, Dhingra, & Simoes, 2010) and lower well-being is linked to increases 

in psychopathology (Grant, Guille, & Sen, 2013; Wood & Joseph, 2010). For instance, 

changes in well-being were associated with the prevalence and incidence of major depressive 

disorder, panic disorder, and generalized anxiety disorder 10 years later (Keyes et al., 2010) 

and individuals with low levels of well-being had a substantially higher likelihood of being 

depressed 10 years later (Wood & Joseph, 2010).  

 Stress. Stress can be defined as a two-way process involving stressors in the 

environment and the response of an individual to these stressors (Lazarus, 1974). Two factors 

are related to the response to stress: the threat potential of the stressor and the assessment of 

resources required to cope with the stressor. For an individual to assess resources, the stressor 

is categorized as being neutral, positive, or negative (Lazarus, 1974, 1992). Then, resources 

are appraised in terms of feelings related to coping with the stressor. A crucial aspect of the 

definition is that not only the stressful event and the quality thereof determine the response to 

the stressor but the personal and contextual factors as well.  

Symptom Burden   

 Symptom burden can be described as the impact of symptoms on an individual 

(Cleeland, 2007). In the case of more than one disorder at a time (comorbidity; Wittchen, 

1996b), symptoms from the disorders involved contribute to an overall symptom burden, yet 

not necessarily to the same extent. In this dissertation, the term symptom burden refers to an 

overall construct that consists of level of symptoms and comorbidity. 

 Level of symptoms. The level of symptoms is one of the most crucial criteria to 

quantify disorders. For instance, in the Diagnostic and Statistical Manual of Mental 

Disorders, Fifth Edition (DSM-5) criteria for depressive disorders, “severity is based on the 

number of criterion symptoms [and] the severity of those symptoms” (APA, 2013). These 
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criteria belong to the episode specifiers and provide clinicians and researchers with the ability 

to classify episodes as mild, moderate, or severe. As such, the number and/or level of 

symptoms a person experiences dictates the severity of the depressive or any other mental 

disorder.   

 Comorbidity. Comorbidity in clinical and epidemiological research is defined as “the 

presence of more than one disorder in a person in a defined period of time” (Wittchen & 

Essau, 1993, p.7). Disorders can occur at the same time or at different time intervals, such as 

within 12 months or over the life-span (Brown & Barlow, 1992; Lieb, Schreier, & Müller, 

2003). Both clinical (Fava et al., 2008) and cohort (Kessler et al., 2003; F. Lamers et al., 

2011) studies have shown high comorbidity rates between depressive and anxiety disorders. 

Acceptance and Commitment Therapy and Psychological Flexibility 

 ACT is a cognitive behavioral therapy (CBT) with the central goal of increasing PF 

(Arch, Craske, & Angeles, 2008; S. C. Hayes et al., 2006). PF is the ability to adapt to a 

variety of different situational demands when doing so is useful for living a meaningful life 

(S. C. Hayes et al., 2006). PF consists of two core aspects: (1) mindfulness and acceptance 

processes and (2) commitment and behavior change processes (Fletcher & Hayes, 2005). 

These core processes play a role in various problems and disorders, for instance, weight 

problems (Forman, Butryn, Manasse, & Bradley, 2015; Gregg, Lillis, & Schmidt, 2015), 

depression (Zettle, 2015), and anxiety disorders (Landy, Schneider, & Arch, 2015), as PF 

aims to promote generic skills and is inherently transdiagnostic (e.g. Dindo, Liew, & Arch, 

2017). A growing body of literature has indicated that PF can be promoted successfully, and 

the theoretical underpinnings of this research are reviewed in a separate paragraph below.   

 Valued action as a component of PF. Values can be defined as directions in life that 

guide one’s behavior (Wilson, Sandoz, Kitchens, & Roberts, 2010). Value work is an integral 

part of ACT to foster PF. Clinically, patients are encouraged to clarify the importance of a 

number of life domains (e.g., family, intimate relationships, education, recreation, work, etc.; 
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Dahl, 2015). The degree to which a person lives in accordance with her or his values is 

defined as valued action, one of the components of the PF model (S.C. Hayes et al., 2006). 

Working with values in a therapeutic setting often reveals that patients do not live in line with 

their stated values. This can yield a discrepancy between the importance of patients’ life 

domains and how closely their actions accord with their values (valued action), which is 

referred to as the valued living discrepancy (the discrepancy between importance and valued 

action). Research has indicated that patients engage in less valued action compared to healthy 

counterparts (Michelson, Lee, Orsillo, & Roemer, 2011). In the present dissertation, 

importance, valued action, and valued living discrepancy are summarized as valued behaviors 

and are, together with the overall construct of PF, treated as ACT processes.  

 Changes in PF. Numerous intervention studies have consistently demonstrated that 

PF can be promoted (e.g., Fledderus, Bohlmeijer, Fox, Schreurs, & Spinhoven, 2013; 

Fledderus et al., 2012) through different modes of ACT interventions, such as face-to-face 

therapy (e.g. Gloster et al., 2015), Web-based therapy (Lappalainen, Langrial, Oinas-

Kukkonen, Tolvanen, & Lappalainen, 2015; Räsänen, Lappalainen, Muotka, Tolvanen, & 

Lappalainen, 2016; Trompetter, Bohlmeijer, Lamers, & Schreurs, 2016), or self-help books 

(Fledderus et al., 2013). Recent work reported that PF changes equally positively in “stuck” 

populations, such as treatment-resistant patients (Clarke, Kingston, Wilson, Bolderston, & 

Remington, 2012; Gloster et al., 2015) and patients with chronic pain (McCracken & 

Velleman, 2010; Vowles & McCracken, 2010). Alike, research has established increases in 

PF in individuals with elevated levels of stress (Brinkborg et al., 2011; Hofer et al., 2017). 

 Changes in valued behaviors. Intervention studies with patients with chronic pain 

(McCracken & Gutiérrez-Martínez, 2011; Vowles & McCracken, 2008) and generalized 

anxiety disorder reported changes in valued action over the course of the intervention (Hayes, 

Orsillo, & Roemer, 2010; Michelson et al., 2011). In contrast, an FU intervention study 

reported the maintenance of valued living discrepancy between a 3-month FU and a 3-year 
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FU (Vowles, McCracken, & O’Brien, 2011). To date, no data have been reported on changes 

in the facet importance. 

 Level of symptoms and changes in valued behaviors. Although research has 

demonstrated that valued behaviors change, to my knowledge it has not yet been determined 

whether such changes are linked to baseline factors such as levels of symptoms.  

Intervention studies investigating patterns of changes in symptomatology have shown that 

depending on their baseline symptom level, patients followed different trajectories in 

symptom change (Cuijpers et al., 2005; Lutz et al., 2014). These studies focused on the same 

variables, for example, initial level of symptoms in depression and decrease in depression due 

to treatment. To date, little attention has been paid to the initial level of symptoms (i.e., at 

baseline) and its relationship to changes in other variables, for instance, valued behaviors. 

Identifying the association between level of symptoms at baseline and changes in valued 

behaviors would be useful, as research has indicated that valued behaviors promote well-

being and buffer against stress (e.g., Dahl, 2015). Such an investigation could provide a 

clearer picture of how valued behaviors might be promoted, with potential implications for 

the design of interventions. 

 Comorbidity and well-being. Research has shown that comorbidity between mental 

disorders, particularly anxiety and depression, is very common (Adams et al., 2016; F. 

Lamers et al., 2011; Ohayon & Schatzberg, 2010) and is associated with slower recovery 

(Brown, Schulberg, Madonia, Shear, & Houck, 1996), greater impairment (Erwin et al., 2002; 

Ohayon & Schatzberg, 2010), and increased health care utilization (Hämäläinen, Isometsä, 

Sihvo, Prikola, & Kiviruusu, 2012; McLaughlin, Khandker, Kruzikas, & Tummala, 2006). It 

has been established that anxiety–depression comorbidity is linked to lower quality of life 

(Rapaport et al., 2005; Saarni et al., 2007; Zhou et al., 2017), a related albeit broader construct 

in comparison to well-being (Pinto, Fumincelli, Mazzo, Caldeira, & Martins, 2017). Yet 

evidence remains unclear and no study has shed light on the role of well-being in anxiety–
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depression comorbidity. Work in this area could improve current interventions and halt 

individuals’ progression into potentially diminished well-being. 

PF and Functioning  

 Intervention studies have established associations between PF and functioning in 

different populations. Research in patients with chronic pain has shown positive links 

between functioning and PF (e.g., Scott, Hann, & McCracken, 2016; Vowles & McCracken, 

2010; Vowles et al., 2011). Some of these studies in patients with chronic pain (e.g. 

McCracken et al., 2015; Vowles et al., 2011) and in social workers with elevated stress levels 

(Brinkborg et al., 2011) examined changes in PF during treatment (i.e., preintervention to 

postintervention) in relation to changes in functioning during the same time period. Findings 

consistently revealed meaningful associations. Other intervention studies examined changes 

in PF in relation to changes in functioning over the entire course of the study (i.e., 

preintervention to FU; e.g., Vowles & McCracken, 2010). Such analysis over long-term are 

less detailed compared to those examining shorter time intervals. In addition, changes that 

occur in the time frame after an intervention (i.e., between postintervention and FU) are a 

crucial indicator of the success and maintenance of treatment gains after the intervention. To 

date no study has examined the association of changes in PF and functioning both during and 

after an intervention. Such an analysis could determine whether changes in PF during an 

intervention are related to changes in functioning (i.e., stress and well-being) after the 

intervention. The knowledge gained by studying these changes might determine whether ACT 

treatment-related change processes (i.e., PF) are in line with changes in functioning, as 

assumed by ACT. 

Valued Behaviors and Functioning  

 Research to date has established an association of valued action with functioning 

(McCracken et al., 2015; McCracken & Jones, 2012; McCracken & Velleman, 2010; 

McCracken & Vowles, 2007; McCracken & Yang, 2006, 2008; Scott, Yu, & McCracken, 
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2016; Vowles & McCracken, 2008), although many studies were based on cross-sectional 

survey data (McCracken & Vowles, 2007; McCracken & Yang, 2006, 2008) and thus provide 

only a snapshot of the association. Moreover, as reported above for the association of PF with 

functioning, some intervention studies (e.g., Scott, Yu, & McCracken, 2016; Vowles & 

McCracken, 2008) examined changes in valued behaviors during an intervention (i.e., 

preintervention to postintervention) in relation to changes in functioning in the same time 

period. Others examined changes in valued behaviors during an intervention in relation to 

changes in functioning over a longer period, from preintervention to FU (Scott, Hann, & 

McCracken, 2016; Vowles & McCracken, 2008; Vowles et al., 2011). However, investigating 

changes over the specific period of postintervention to FU has not been the focus of research 

to date. Thus an investigation of valued behaviors and functioning during and after an 

intervention would offer more detailed insights into this association. This information might 

be relevant for treatment refinement.  

Research Questions 

 Two main research questions emerge from the background presented above: 

1.  Are ACT processes associated with functioning over time?  

2. How is symptom burden associated with ACT processes and functioning? 

These questions are differentiated in the accompanying manuscripts (see Appendices A–C) as 

follows: 

Manuscript 1: The Link Between Stress, Well-Being, and Psychological Flexibility 

During an Acceptance and Commitment Therapy Self-Help Intervention (published in the 

International Journal of Clinical and Health Psychology) 

• Are changes in PF during the intervention associated with increases in well-being 

and decreases in stress during and after the intervention?  
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Manuscript 2: Changes in Valued Behaviors and Functioning in an Acceptance and 

Commitment Therapy Intervention (published in the Journal of Contextual Behavioral 

Science) 

• Are increases in valued behaviors associated with increases in functioning?  

• Are initial baseline panic symptoms associated with an increase in valued 

behaviors?  

Manuscript 3: Well-Being in Adults With and Without Major Depression and Social 

Phobia (in preparation) 

• Is comorbidity associated with lower well-being?  

Methods 

 This section provides an overview of study design, sample characteristics, and 

methods applied in the three independent studies presented in the three manuscripts. While 

Manuscripts 1 and 2 used longitudinal data, Manuscript 3 used cross-sectional data. Detailed 

descriptions of each study are given in the respective manuscripts, which can be found in 

Appendices A–C.  

Design and Sample Characteristics 

 Manuscript 1. Data were collected in a randomized controlled trial comparing an 

ACT group to a waiting-list control group (Hofer et al., 2017). The sample consisted of N = 

133 individuals, of which n = 91 were included in our analyses as they had filled out the 

weekly measure of PF required for this analysis. Individuals were recruited via a newsletter of 

a German health insurance company, and consisted of various backgrounds with different 

occupations. Participants were eligible if they had an elevated stress score of 17 or more on 

the Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein, 1983) to ensure that they 

had at least a moderate or greater stress level. This value of 17 was previously used by other 

authors (e.g., Brinkborg et al., 2011) and was shown to be the mean of a normative adult 

population (Cohen & Janicki-Deverts, 2012). Participants also had to be between 18 and 65 
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years old. Exclusion criteria were suicidal intent or current participation in psychotherapy 

treatment. Included participants read the self-help book Burnout: mit Akzeptanz und 

Achtsamkeit den Teufelskreis durchbrechen (Burnout: Break the Vicious Cycle with 

Acceptance and Mindfulness; Waadt & Acker, 2013) within 6 weeks and were assessed at 

baseline, at 6 weeks postintervention and at 3 months (FU).  

 Manuscript 2. Forty-one patients with a primary DSM-IV (APA, 1994) diagnosis of 

panic disorder with or without agoraphobia (PD/A) were included in this study conducted in 

Germany. Participants were recruited from a sample used in a prior randomized controlled 

trial study on the effects of exposure-based CBT in which they had insufficient improvement 

(for details see Gloster et al., 2015). These treatment-resistant patients underwent an ACT 

intervention administered twice a week for 4 weeks. FU took place after 6 months. Inclusion 

criteria were prior psychotherapy with ≥ 20 sessions of empirically supported treatments (e.g., 

CBT and/or pharmacotherapy), a diagnosis of PD/A, and age between 18 and 65 years. 

Exclusion criteria consisted of current psychotherapy, suicidal intent, and diagnoses of 

substance dependence or bipolar, psychotic, or eating disorders.  

 Manuscript 3. Participants were part of an intensive, quasi-experimental study 

examining symptom fluctuations and memories thereof by means of an event-sampling 

methodology (for details, see Gloster et al., 2017). They were recruited through leaflets, 

Internet advertisements, and multiple (university) clinics in Germany and Switzerland. The 

sample sizes were N = 118 with major depressive disorder (MDD), N=47 with social phobia 

(SP), and N=119 with neither MDD nor SP (controls). For comparative purposes across 

participant groups, the clinical groups were subdivided on the basis of comorbidity: MDD 

(n=74 with comorbid anxiety disorders; n=44 without comorbidity) and SP (n= 9 with 

comorbid depressive disorders and n=38 without comorbidity). Anxiety disorders included 

SP, specific phobias, PD/A, and generalized anxiety disorder. Depressive disorders included 

MDD (single episode or recurrent) and dysthymic disorder. Participants across the three 
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groups were matched by age and sex. A further inclusion criterion was age between 18 and 65 

years. Exclusion criteria were active current suicidal intent and substance dependence.  

Measures 

All three manuscripts are based on (self-reported) questionnaire data.   

 Functioning: Functioning, well-being, and stress. Functioning in a narrower sense, 

well-being, and stress were considered as measures of overall functioning. In Manuscript 2, 

functioning was assessed with the World Health Organization Disability Assessment 

Schedule (WHODAS 2.0; Üstün, Kostanjsek, Chatterji, & Rehm, 2010). The WHODAS 2.0 

contains 36 items to assess the degree of difficulty respondents experienced over the last 30 

days in the following six life domains: cognition, mobility, self-care, getting along, life 

activities, and participation. Validation studies with individuals with depression and pain 

disorders demonstrated good reliability scores (Garin et al., 2010; Üstün et al., 2010). 

 Well-being was assessed via the Mental Health Continuum—Short Form (MHC-SF; 

Keyes, 2005) in Manuscripts 1 and 3. The MHC-SF is a 14-item questionnaire that measures 

well-being, including the subcomponents emotional (3 items), social (5 items), and 

psychological (6 items) well-being over the last month. The MHC-SF has good psychometric 

properties across different age groups and nations (S.M.A. Lamers et al., 2011; Westerhof & 

Keyes, 2010). 

 Stress was captured by means of the PSS (Cohen et al., 1983) in Manuscript 1. The 

PSS has 10 items to assess stress in certain situations and has demonstrated good validity and 

reliability (Cohen et al., 1983). 

 Symptom burden: Levels of symptoms and comorbidity. Level of symptoms and 

comorbidity were subsumed under symptom burden. In Manuscript 2, level of symptoms in 

panic symptomatology was assessed with the Panic and Agoraphobia Scale (PAS; Bandelow, 

1995), a 13-item questionnaire that measures levels of panic symptoms, avoidance, 

anticipatory anxiety, disability, and worries about health. The PAS has demonstrated good 
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reliability and is sensitive to change (Bandelow, 1995; Gloster et al., 2011). The level of panic 

symptomatology (low, medium, and high) was determined by using a tertiary split at baseline. 

 Comorbidity in Manuscript 3 was determined with the Structured Clinical Interview 

for DSM-IV Axis I Disorders (SCID; Wittchen, Wunderlich, Gruschwitz, & Zaudig, 1997). 

The SCID is a semistructured interview for making DSM-IV Axis I diagnoses. The interview 

is separated into different sections corresponding to categories of diagnoses. Sections begin 

with an entry question that allows the interviewer to skip the associated questions if criteria 

are not met. Symptoms are coded as present, subclinical, or absent. Studies on the 

psychometric properties of the SCID provided good reliabilities (Skre, Onstad, Torgersen, & 

Kringlen, 1991; Williams et al., 1991). Primary and comorbid diagnoses were differentiated 

via the Clinical Rating Scale (adapted: Unnewehr, Schneider, & Margraf, 1996).  

 ACT processes: PF and valued behaviors. In this dissertation, PF and valued 

behaviors (e.g. importance, valued action, and valued living discrepancy) were considered as 

measures of ACT processes. Two questionnaires were used to measure PF and valued 

behaviors in Manuscripts 1 and 2. PF was captured with the Open and Engagement State 

Questionnaire (OESQ, Benoy et al., 2017), which contains four items taking account of 

relevant PF processes (acceptance, defusion, present moment, self-as-context, values, and 

committed action). A study on the psychometric properties of the OESQ in patients with 

PD/A and individuals with burnout indicated good internal consistency (Benoy et al., 2017).  

 Valued behaviors were assessed with the Valued Living Questionnaire (VLQ; Wilson 

et al., 2010). Respondents rated how important it was to live in line with personal values and 

how consistently they did so during the last week in 10 different domains (family, 

marriage/couples/intimate relationships, parenting, friendship, work, education, recreation, 

spirituality, citizenship, and physical self-care). Psychometric properties of the VLQ are good 

(Wilson et al., 2010). Ratings were taken to calculate four scores: importance, valued action, 
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valued living composite, and valued living discrepancy. Details on the calculation of these 

scores can be found in Manuscript 2 (Appendix B).  

Statistical Analyses  

 Data were analyzed in SPSS and Mplus (Muthén & Muthén, 2010). To examine 

whether changes in PF are related to increases in well-being and decreases in stress 

Manuscript 1 Research Question), we used latent growth curve models (LGMs; Heck & 

Thomas, 2015) in Mplus. LGMs are suitable for analyzing the nested structure of repeated 

measures data within a person and take advantage of the statistical power of analyzing 

multiple time points (Muthén & Curran, 1997). To further test whether increases in valued 

behaviors were linked to increases in functioning (Manuscript 2 Research Question), two-

sided correlations in SPSS were calculated. For this correlation, difference scores (1) between 

preintervention and postintervention in valued behaviors and functioning and (2) between 

preintervention and postintervention in valued behaviors and postintervention and FU in 

functioning were calculated. Linear mixed models (LMMs) were used to test the association 

of initial panic symptoms at baseline and increases in valued action during the intervention 

(Manuscript 2 Research Question). The role of comorbidity in well-being of individuals with 

MDD or SP was tested via general linear models with orthogonal contrasts (Manuscript 3 

Research Question).  

Results 

ACT Processes and Functioning Over Time 

 The first research question aimed to examine whether ACT processes are associated 

with functioning over time. During the intervention, we observed associations between ACT 

processes and functioning as reported in Manuscripts 1 and 2. After the intervention, we 

observed no associations. The results of both manuscripts are depicted in Table 1.  
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Table 1. Summary of results of ACT processes and functioning (based on Manuscripts 1 and 2) 

Measure Functioning Overall well-beinga  Stress 

Change during the intervention    
   PF NA ✔ ✔ 

     Importance  ✔ NA NA 

     Valued action ✔ NA NA 

     Valued living discrepancy ✗ NA NA 

     Valued living composite ✗ NA NA 
Change after the intervention     
   PF NA ✗ ✗ 
     Importance ✗ NA NA 
     Valued action ✗ NA NA 
     Valued living discrepancy ✗ NA NA 
     Valued living composite ✗ NA NA 
Note. ✔ = significant association; ✗  = nonsignificant association; NA = not analyzed 
aIncludes emotional, social, and psychological well-being 
 
 Well-being and stress. An increase in PF during the intervention was negatively 

associated with a decrease in stress and positively associated with an increase in overall well-

being (including the three subcomponents emotional, social, and psychological well-being). 

An increase in PF during the intervention was associated with neither a decrease in stress nor 

an increase in overall well-being or any of the three subcomponents after the intervention.  

 Functioning. Among the valued behaviors examined, changes in importance and 

valued action were associated with functioning during the intervention. In contrast, for the 

facets valued living discrepancy and valued living composite, no association was observed. 

Changes in valued behaviors measured during the intervention were not related to functioning 

after the intervention.  

Symptom Burden, ACT Processes, and Functioning 

 The second research question examined whether symptom burden is associated with 

ACT processes and functioning. Results from within- and between-group analyses in two 

studies (Manuscripts 2 and 3) are presented in the following. 
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 Initial symptom level and valued behaviors. We observed an interaction between 

baseline panic symptomatology and valued action over the course of the study. Such an 

interaction was not found for importance, valued living composite, or valued living 

discrepancy. Initial levels of panic symptomatology (i.e., low, medium, and high) were 

associated with different trajectories in valued action. Whereas the high panic group 

increased, the low panic group decreased in valued action during the intervention and the 

medium panic group remained on a nearly constant level between preintervention and FU. 

Although trajectories were different depending on the preintervention panic symptomatology, 

all groups attained similar end points in valued action. 

 Comorbidity and well-being. Overall well-being, as well as emotional, social, and 

psychological well-being, was lower in individuals with a clinical diagnosis of MDD with 

comorbidity or SP with comorbidity compared to individuals with a single diagnosis of MDD 

or SP.  

Discussion 

 This dissertation complements existing research by investigating the association 

between ACT processes and functioning and the role of symptom burden in this association. 

To gain better insight into how functioning, stress, well-being, and symptom burden are 

associated with ACT processes, three independent studies were conducted. First, increases in 

PF and valued behaviors were associated with increased functioning during but not after the 

interventions. Importantly, the two manuscripts based on longitudinal data yielded congruent 

findings. Second, symptom burden was associated with ACT processes and with lower 

functioning. Findings of this dissertation may be relevant for intervention research and 

treatment refinement.   

ACT Processes and Implications for Functioning Over Time 

 The first research question addressed whether ACT processes are associated with 

functioning over time (Manuscripts 1 and 2).  
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 Well-being and stress. Results indicated that increases in PF during the intervention 

were related to increases in well-being and decreases in stress during the ACT intervention 

(Manuscript 1). This is in line with one previous study (Brinkborg et al., 2011) that examined 

the relationship between PF and improvements in well-being and stress in a sample of social 

workers during an intervention. As such, we replicated these earlier findings with a more 

representative sample of individuals with heterogeneous occupations.  

 An increase in PF may serve as a promoter of well-being and a buffer of stress. This is 

in line with recent research finding that PF moderated the relationship between stress and 

mental health, implying that PF is a protective factor (Gloster, Meyer, & Lieb, 2016). Our 

findings also support earlier findings of PF being associated with increased well-being 

(Fledderus et al., 2010) and decreased stress (Flaxman & Bond, 2010; S.C. Hayes et al., 2004; 

Lloyd, Bond, & Flaxman, 2013). Thus, certain practical implications for interventions to help 

individuals improve their well-being and decrease their stress levels can be drawn: One target 

group may be staff of emergency services such as police officers, fire fighters, or paramedics: 

A majority of their work is performed under conditions of (acute) stress (Collins & Gibbs, 

2003; Johnson et al., 2005; Lucas, Weidner, & Janisse, 2012), conditions that can detract from 

well-being in the long term. For instance, although police officers often employ active coping 

strategies (Biggam, Power, & MacDonald, 1997; Maran, Varetto, Zedda, & Ieraci, 2015), 

stress may exceed what they are capable of coping with effectively. Thus an early ACT 

prevention program for emergency staff in training may be beneficial to teach strategies for 

dealing with the everyday challenges in this job sector. Another target group could be 

refugees. Refugees encounter a variety of personal and socioeconomic stressors (Li, Liddell, 

& Nickerson, 2016; Steel, Dunlavy, Harding, & Theorell, 2017). To date, little ACT research 

has been undertaken in refugees (Fondacaro & Harder, 2014). However, studies have begun 

to adapt CBT treatment protocols to this sensitive target group (Hinton, Rivera, Hofmann, 

Barlow, & Otto, 2012) and have also indicated the therapeutic benefits of acceptance and 
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mindfulness approaches (Hinton, Pich, Hofmann, & Otto, 2013). Building on this research, it 

may be important to tailor targeted ACT interventions aiming at increasing well-being and 

decreasing stress for this population. This is important as an improvement in well-being can 

buffer against mental illness and disease later in life (Keyes et al., 2010; Lamers et al., 2015). 

Furthermore, well-being is linked to health care utilization, psychosocial adaption and 

functioning, and work productivity (Keyes, 2007; Keyes & Grzywacz, 2005). Beyond this 

practical relevance, findings support the theory that PF and well-being are strongly linked 

(Ciarrochi & Kashdan, 2013; S. C. Hayes, 2013). 

 Contrary to expectations, an increase in PF during the intervention was not associated 

with changes in well-being and stress after the intervention (i.e., between postintervention and 

FU). One explanation could be that participants during the intervention already presented 

positive associations between increases in PF and increases in outcomes (i.e., higher well-

being and lower stress). In contrast, between postintervention and FU, further increases in 

outcomes did not occur at the same magnitude, rendering the association between increases in 

PF during the intervention and increases in outcomes after the intervention less strong. A 

further notion is that the underlying study design with the assessment of predictors (PF) and 

outcomes (well-being and stress) at two time points after the intervention (i.e., 

postintervention and FU) does not provide a detailed description of changes. Therefore it may 

be helpful to additionally measure outcomes (well-being and stress) at intermediate time 

points after the intervention (i.e., between postintervention and FU) to be able to associate 

these time intervals with those in changes in PF.  

 Functioning. Our findings showed that certain valued behaviors (i.e., importance, 

valued action) were associated with increases in functioning during the intervention. This in 

an important finding as one can view the importance of life domains and one’s functioning as 

independent areas. Yet, everyone can experience moments in life during which they become 

especially aware of the importance of certain life domains, and they might not realize the 
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strong link to their functioning. Hence, people who register how meaningful they consider 

certain life domains report increased functioning at the same time. The same holds true for 

valued action: Starting to engage in behaviors that are aligned with one’s values has clear 

implications for one’s functioning. Our findings further underline associations of valued 

action and functioning reported in the field of chronic pain (Scott, Hann, et al., 2016; Vowles 

& McCracken, 2008). However, concerning the facets valued living discrepancy and valued 

living composite, changes in these facets were not associated with improved functioning. The 

valued living composite did not change over time, and therefore it was not surprising that it 

was not associated with changes in functioning. The findings regarding valued living 

discrepancy were unexpected, as one might suspect that individuals reporting lower 

discrepancy (between importance and valued action) as a result of treatment (see Manuscript 

2) reported improved functioning at the same time. Since this relationship has not been tested 

previously, this may be an important issue for future research.  

 In sum, we extended prior findings of an association of valued behaviors and 

functioning, thus providing support for the theory (S. C. Hayes, 2012a) that valued 

behaviors—as part of the PF model—and functioning are strongly linked in a vulnerable 

group of treatment-resistant patients. Our findings might not only have implications for the 

population aged 18–65 years as in our study but also be applicable to other vulnerable groups, 

for instance, elderly people with mental disorders. They might equally benefit from promoting 

valued behaviors in order to improve functioning, as suggested by a prior study presenting the 

rationale of ACT for elderly people (Petkus & Wetherell, 2013).  

 Individuals’ increases in valued behaviors during the intervention were not linked to 

increases in functioning after the intervention. These findings are in line with our finding that 

PF processes during the intervention were not associated with stress and well-being after the 

intervention as discussed above. It again suggests that measuring functioning at intermediate 
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time points between preintervention and postintervention and furthermore between 

postintervention and FU would be informative.  

Symptom Burden and Its Implications for ACT Processes and Functioning 

 The second research question aimed to examine how symptom burden is associated 

with ACT processes and functioning (Manuscripts 2 and 3).  

 Valued behaviors. Results showed that baseline levels of panic symptoms were 

associated with an increase in valued action, whereas importance, valued living composite, 

and valued living discrepancy did not interact with preintervention panic symptomatology. 

Furthermore, we found that the three panic symptomatology groups (low, medium, and high 

determined at baseline) showed different trajectories in valued action. This finding 

corroborates previous intervention research (Cuijpers et al., 2005; Lutz et al., 2014) and 

suggests that there are subgroups that respond differently to treatment. Patients with low 

levels of symptomatology at baseline showed a decrease in their valued action. In contrast, the 

subgroup with high panic symptomatology at baseline improved the most over the entire 

course of the intervention (i.e., preintervention to FU). The subgroup with medium panic 

symptomatology increased slightly during the course of the intervention. All groups reached a 

similar end point at FU.  

 To the best of my knowledge, we were the first to examine baseline levels in 

symptomatology in relation to changes in valued behaviors. Specifically, this investigation 

provides a clearer picture of how valued action can be promoted, and as such our findings 

may have certain implications for treatment: Therapists should determine symptom levels at 

intake and be vigilant in identifying patients presenting low symptomology at baseline in 

order to prevent this group from decreasing in valued action. Perhaps, in contrast to what is 

appropriate for the high panic group, the emphasis should be a little less on value work, given 

that this group already tends to act in line with their values. The relative strength in valued 

action may perhaps strengthen other potential problem areas of the PF model (S.C. Hayes et 
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al., 2012b, p. 132), such as acceptance or defusion. Because the symptom burden is less 

pronounced in this group, individuals may be less motivated to change (McAleavey, 

Castonguay, & Goldfried, 2014). Therefore, it might be necessary to motivate patients, for 

example, by applying change talk from motivational interviewing as an add-on treatment 

component (Hettema, Steele, & Miller, 2005; Rubak, Sandboek, Lauritzen, & Christensen, 

2005). It is possible that the three panic symptomatology groups show different change 

trajectories in other components of the PF model. For instance, patients with low panic also 

might profit slightly less from other domains in the PF model (e.g., acceptance) in comparison 

to high-panic patients who have more room to improve. This would need to be tested in future 

studies. By contrast, the subgroup with high panic symptomatology at baseline may have 

benefitted from the pronounced focus on values during the treatment and may have acted on 

those values.  

 In sum, our findings indicate that differential treatment planning in ACT may be 

necessary depending on baseline symptomatology. One relevant step might be to place 

distinct emphasis on components of the PF model depending on the problem areas presented 

by the patient to pave the way for the best possible changes. Further research is needed to 

investigate whether the trajectories we found in valued action can also be found in other 

patient groups with other symptomatology, for example, depression, or whether the 

trajectories are, for instance, associated with the high comorbidity rates in this sample 

(Gloster et al., 2015).  

 Well-being. Findings consistently demonstrated that comorbidity in individuals with a 

clinical diagnosis was associated with lower overall well-being as well as lower emotional, 

psychological, and social well-being. At first glance, these findings may appear relatively 

clear-cut given the presumably higher symptom burden in individuals with comorbidity. 

However, no study has examined the role of comorbidity in well-being yet. Our study aimed 

to fill this gap and several implications can be drawn from our findings: The burden of 
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comorbidity in anxiety and/or depression with decreased well-being may encourage 

individuals to engage in unhealthy risk behaviors such as smoking, binge drinking, and 

physical inactivity. Either disorder alone is linked to adverse health behaviors (e.g. Goodman 

& Whitaker, 2002; Sonntag, Wittchen, Höfler, Kessler, & Stein, 2000) that may be linked to 

decreased well-being. For instance, individuals with anxiety disorders (Bolton, Cox, Clara, & 

Sareen, 2006; Menary, Kushner, Maurer, & Thuras, 2011; Robinson, Sareen, Cox, & Bolton, 

2009) and mood disorders (Bolton, Robinson, & Sareen, 2009; Crum et al., 2013) frequently 

engage in self-medication behaviors, the “attempt to medicate themselves for a range of 

psychiatric problems and painful emotional states” (Khantzian, 1985). Self-medication 

includes the use of alcohol and drugs to attenuate anxiety (Robinson et al., 2009), suggesting 

that this might even be more pronounced in individuals with comorbidity and lower well-

being. Concerning comorbidity, the number of mental disorders is strongly related to an 

increased risk of onset of substance use (Merikangas et al., 1998; Swendsen et al., 2010). 

Moreover, research showed that anxiety–depression comorbidity is also associated with high 

avoidance rates (Ottenbreit, Dobson, & Quigley, 2014). In everyday life, this could translate 

to eschewed social interactions in individuals with MDD and anxiety disorders (Alden & 

Taylor, 2004; Davilla & Beck, 2002), which is in turn linked to diminished well-being. 

Indeed, avoidance behavior partially explains the association between comorbidity and poor 

well-being (Sherbourne et al., 2010). Altogether, these findings may help explain the 

relationship of comorbidity and well-being and thus might provide starting points for 

strategies for counteracting adverse effects of depression–anxiety comorbidity that could be 

implemented in prevention and intervention programs aimed at well-being and functioning. 

One viable option are acceptance- and mindfulness-based programs. Existing acceptance- and 

mindfulness-based interventions have been associated with improved outcomes for 

individuals with comorbidity in contrast to traditional CBT, which has been found to be more 

helpful for single disorders (Arch & Ayers, 2013). This might be accounted for by the stance 
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that acceptance-focused treatments do not primarily aim at alleviating symptoms but rather 

aim to train generic skills to promote functioning and level of well-being (S. C. Hayes, 

Strosahl, & Wilson, 2012a). Furthermore, treatment at an early stage is important because 

anxiety–depression comorbidity has additionally been linked to physical diseases, such as 

diabetes, abdominal pain, or migraine (Engum, 2007; Scott et al., 2007; Seldenrijk et al., 

2015). Clinically speaking, practitioners should be aware of this association, and inform 

patients about the related risk factors for mental and physical diseases (e.g., physical 

inactivity; Goodwin, 2003; Lee et al., 2012). Precedent educational work bridging research 

and mental health services may be necessary. 

Strengths and Limitations of the Manuscripts  

 Several strengths can be noted: (1) One valuable strength is that we focused on 

specific functional outcomes (i.e., functioning, stress, well-being). This is a relevant approach 

in addition to symptom outcomes (McKnight & Kashdan, 2009) and is in alignment with a 

shift in focus in clinical research from solely symptom reduction to a more comprehensive 

functioning enhancement. (2) Four different valued behaviors were assessed and calculated, 

which allowed for detailed analyses of changes. Since only some facets of valued behaviors 

(e.g. valued action) were examined separately in earlier studies, the present dissertation offers 

better insights into valued behaviors relevant for functioning. (3) The measures used for 

functioning (WHODAS), stress (PSS), and well-being (MHC-SF) are reliable and valid 

measures. (4) In Manuscript 1, LGMs allowed us to estimate the growth of PF over time 

(measured weekly) and its association with functioning. Estimating the average growth 

between the repeated measurements gives a more valid estimation than relying on ratings of 

two time points (e.g., pretreatment and posttreatment). (5) Findings from Manuscripts 1 and 2 

complemented each other in respect to the associations of ACT processes with functioning for 

the time during and after the intervention.  
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 The following limitations should be considered: (1) Participants were limited to people 

from Germany and Switzerland, aged 18–65 years with sufficient language skills. 

Conclusions cannot be drawn for individuals from different countries or those who are 

younger or older. Furthermore, the majority of participants were Caucasian and therefore we 

cannot draw conclusions about other ethnic groups. Thus, generalizations of the present set of 

findings are limited. (2) Our analyses do not allow drawing any conclusions about causality 

and directionality. Even though the theoretical background on PF applied in this dissertation 

imply a direction from PF to enhanced functioning, the current findings can be interpreted 

only in an associative manner. (3) Data were based on self-reported measurements that are 

prone to recall bias. Functioning, stress and well-being may not be captured entirely by self-

reported measures and analyses of additional information from other sources (e.g., friends, 

family or employers and experience sampling) could have resulted in different findings.  

Outlook  

 Link to positive psychology. In respect to a longitudinal perspective, it is assumed 

that increases in PF and valued behaviors precede improvements in well-being. However, an 

alternative hypothesis would be that well-being is antecedent to increases in valued behaviors. 

That view would be in line with the broaden-and built theory (Fredrickson, 2001) in positive 

psychology and would imply that well-being could lead to successful enactment of values by 

promoting the so-called upward spiral of positive emotions (Fredrickson, 2001; Garland et al., 

2010). A future investigation could test whether changes in PF and valued behaviors 

temporally precede changes in well-being, or whether well-being precedes PF and valued 

behaviors. 

 Importance of social domains for valued behaviors. An important finding in respect 

to valued behaviors was that individuals engaged in more valued action in social domains 

compared to nonsocial domains (see Manuscript 2 in Appendix B). An intriguing next step 

could be to investigate the longitudinal relationship between valued behaviors in social 
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domains and functioning (e.g. stress and well-being). Such research could support existing 

findings about the importance of social domains (e.g. relationships; Ozbay et al., 2007; 

Hostinar, 2015) and integrating potential findings may help improve functioning levels of 

patients (Reblin & Uchino, 2009; Uchino, 2009).  

 Epidemiological research. Longitudinal epidemiological studies would help 

disentangle the association between PF and functioning on a population level rather than 

limiting analyses to a specific target group, namely, individuals with anxiety or depressive 

disorders or elevated stress levels. This would allow drawing conclusions about a wider 

population. Specifically, it would be worth examining whether measurements of PF are 

associated with functioning (i.e., well-being and stress) over time. Findings may contribute to 

and extend recent data, showing the moderating role of PF in the relationship of stress and 

mental health (Gloster et al., 2016).  

Conclusion 

 The studies reported in this dissertation found associations between ACT processes 

and functioning during the interventions. These associations—supplemented by the literature 

on either short or long time periods—indicate that acting aligned with one’s values is linked 

to one’s functioning. More specifically, an increase in PF might serve as a buffer of stress and 

promoter of well-being. However, we could not establish associations for ACT processes 

during an intervention with functioning after the intervention. One explanation may be that 

increases after an intervention are not of the same magnitude as during an intervention and 

thus mitigate the relationship with changes in ACT processes during an intervention. A future 

study could measure ACT processes and functioning at intermediate time points between 

preintervention and postintervention and furthermore between postintervention and FU to 

explore the relationship in greater detail and with shorter time intervals.  

 Our findings also indicate that symptom burden is independently associated with 

valued behaviors and functioning. Depending on the baseline levels of panic 



PSYCHOLOGICAL FLEXIBILITY AND FUNCTIONING  
 

29 

symptomatology, we observed different trajectories in valued action over the course of an 

intervention. This provides a clearer picture of how valued action may be promoted and 

suggests that treatment components may be shaped to the specific needs of patient groups. 

Moreover, comorbidity was associated with decreased well-being. This may have unique 

implications for treatment and prevention. 

 Together, the set of findings in this dissertation contributes to a better understanding 

of ACT processes with functioning and the role of symptom burden. This may aid future 

research on treatment processes and pave the way for treatment refinement to help reduce the 

suffering associated with high rates of depression, anxiety, its comorbidity, and stress. 
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Abstract
Background/Objective:  Prolonged  stress  can  overwhelm  coping  resources,  leading  people  to
seek mental  health  care.  Acceptance  and  commitment  therapy  (ACT)  is  an  intervention  that
enhances  well-being  and  reduces  distress,  assumedly  by  means  of  increasing  psychological  flex-
ibility (PF).  We  examined  the  association  between  a  total  increase  in  PF  during  an  intervention
and decreases  in  stress  and  increases  in  well-being  during  and  after  the  intervention.
Method:  The  intervention  was  a  randomized  controlled  trial  of  an  ACT-based  self-help  inter-
vention. Participants  were  91  individuals  reporting  elevated  levels  of  work-related  stress.
Measurements  were  completed  at  preintervention,  postintervention,  and  3-month  follow-up.
Results:  Structural  equation  models  revealed  that  the  total  increase  in  PF  during  the  inter-
vention was  negatively  associated  with  a  decrease  in  stress  (b  =  -0.63,  SE  =  0.14,  p  <  .001)  and
positively associated  with  an  increase  in  well-being  during  the  intervention  (b  =  0.48,  SE  =  0.11,
p <  .001),  but  not  with  a  decrease  in  stress  (b  =  0.03,  SE  =  0.27,  p  >  .05)  and  well-being  (b  =  -0.04,
SE =  0.39,  p  >  .05)  following  the  intervention.
Conclusions:  Our  study  provides  empirical  support  for  decreasing  stress  and  promoting  well-
being through  ACT  and  emphasizes  the  potential  of  PF  in  promoting  well-being.
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Relación  entre  estrés,  bienestar  y  flexibilidad  psicológica  durante  una  intervención
de  autoayuda  de  Terapia  de  Aceptación  y  Compromiso

Resumen
Antecedentes/Objetivo:  El  estrés  prolongado  puede  inhibir  los  recursos  de  adaptación,  llevando
a las  personas  a  solicitar  servicios  de  salud  mental.  La  Terapia  de  Aceptación  y  Compromiso  (ACT)
es una  intervención  que  fomenta  el  bienestar  y  reduce  la  ansiedad,  presuntamente  mediante  el
aumento  de  la  flexibilidad  psicológica  (PF).  Examinamos  la  asociación  entre  un  aumento  total
en PF  durante  una  intervención  y  el  descenso  del  estrés  y  el  aumento  del  bienestar  durante  y
después de  la  intervención.
Método:  En  un  ensayo  aleatorio  controlado  de  una  intervención  de  autoayuda  con  base  en  ACT
participaron  91  individuos  con  niveles  elevados  de  estrés  laboral.  Completaron  mediciones  pre,
post y  seguimiento  a  tres  meses.
Resultados:  Modelos  de  ecuaciones  estructurales  revelaron  que  el  aumento  total  en  PF  durante
la intervención  está  negativamente  asociado  a  la  reducción  del  estrés  (b  =  -0,63,  SE  =  0,14,
p <  0,001)  y  positivamente  asociado  con  el  aumento  del  bienestar  durante  la  intervención
(b =  0,48,  SE  =  0,11,  p  <  0,001),  pero  no  con  el  descenso  del  estrés  (b  =  0,03,  SE  =  0,27,  p  >  0,05)
y el  bienestar  (b  =  -0,04,  SE  =  0,39,  p  >  0,05)  después  de  la  intervención.
Conclusiones:  Se  proporciona  base  empírica  de  la  reducción  del  estrés  y  el  fomento  del  bien-
estar mediante  ACT,  enfatizando  el  potencial  de  PF  para  fomentar  el  bienestar.
© 2017  Asociación  Española  de  Psicoloǵıa  Conductual.  Publicado  por  Elsevier  España,  S.L.U.
Este es  un  art́ıculo  Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Nearly  everyone  experiences  stress  in  daily  life,  such
s  work  deadlines,  family  arguments  or  being  late  for  an
ppointment.  These  stressors  can  have  a  strong  impact  on
ell-being  (Almeida,  2005;  Schönfeld,  Brailovskaia,  Bieda,
hang,  &  Margraf,  2016;  Thoits,  2010).  One  particular  dele-
erious  type  of  stress  is  related  to  work.  People  who  work
ay  experience  a  substantial  level  of  work-related  stress

Eurofound,  2005).  In  one  U.S.  report,  40%  of  all  profes-
ionals  stated  that  their  job  is  very  or  extremely  stressful
American  Psychological  Association  Center  for  Organiza-
ional  Excellence,  2014).  Work-related  stress  is  associated
ith  increased  absenteeism  and  reduced  efficiency  at  work
nd  large  costs  for  society  (Henderson,  Glozier,  &  Elliott,
005;  Kalia,  2002;  Sultan-Taïeb,  Chastang,  Mansouri,  &  Nied-
ammer,  2013).  Further,  prolonged  stress  can  lead  to  stress
elated  disorders,  which  is  subject  to  the  Eleventh  Revision
f  International  Classification  of  Diseases  and  Related  Health
roblems  (ICD-11)  (Keeley  et  al.,  2016;  Maercker  et  al.,
013).  Also  it  has  been  associated  with  a  range  of  adverse
ealth  outcomes,  such  as  anxiety  and  depression  (Fawzy  &
amed,  2017;  Herr  et  al.,  2017;  Melchior  et  al.,  2007;  Ten-
ant,  2001),  coronary  disease  (e.g.  Li,  Zhang,  Loerbroks,
ngerer,  &  Siegrist,  2014),  and  sleep  problems  (e.g.  Faber

 Schlarb,  2016).
Challenges  of  prolonged  stress  may  at  times  exceed  a  per-

on’s  capacity  to  cope  effectively,  and  this  is  when  mental
ealth  care  may  be  sought.  However,  traditionally,  the  focus
n  mental  health  care  has  been  on  treating  mental  disorders
nd  symptoms  rather  than  promoting  well-being  (Seligman  &
Please  cite  this  article  in  press  as:  Wersebe,  H.,  et  al.  The  link
during  an  Acceptance  and  Commitment  Therapy  self-help  in
Psychology  (2017),  http://dx.doi.org/10.1016/j.ijchp.2017.09

sikszentmihalyi,  2000).  It  has  been  recognized  that  mental
ealth  is  more  than  simply  the  absence  of  mental  illness.  For
nstance,  it  has  been  addressed  in  the  two-continua  model
f  mental  health  that  states  that  positive  mental  health  or

i
t
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ell-being  is  related  to,  but  different  from  mental  illness
Keyes,  2005).  Well-being  can  be  broken  down  into  emo-
ional,  social,  and  psychological  well-being  (Diener,  Napa
collon,  &  Lucas,  2009;  Diener,  Suh,  Lucas,  &  Smith,  1999;
yff,  1989).  Emotional  well-being  refers  to  feelings  of  happi-
ess  and  (life)  satisfaction.  Psychological  well-being  refers
o  living  a  rich  life,  in  which  one’s  abilities  are  taken  into
ccount.  Social  well-being  refers  to  the  feeling  that  one
alues  and  is  valued  by  the  society  in  which  one  lives.

Prior  studies  with  population-based  samples  investigat-
ng  the  interdependence  of  well-being  and  psychopathology
Keyes,  2007;  Lamers,  Westerhof,  Glas,  &  Bohlmeijer,  2015;
rompetter,  de  Kleine,  &  Bohlmeijer,  2016)  showed  that
ell-being  protects  against  mental  illness  through  compo-
ents  such  as  positive  relationships  with  others,  autonomy,
nd  environmental  mastery.  Two  such  studies  showed  that
ell-being  over  time  buffers  against  mental  illness  and  dis-
ase  later  in  life  (Grant,  Guille,  &  Sen,  2013;  Lamers  et  al.,
015).  The  latter  showed  that  a  decrease  in  psychopathol-
gy  was  linked  to  improved  well-being,  and  a  decrease  in
ell-being  was  linked  to  higher  levels  of  psychopathological

ymptoms.  Another  study  indicated  that  low  well-being  was
trongly  associated  with  depression  10  years  later  (Wood  &
oseph,  2010),  and  another  found  that  changes  of  levels  of
ell-being  were  related  to  the  prevalence  and  incidence
f  mental  illness  in  a  10-year  time  span  (Keyes,  Dhingra,  &
imoes,  2010). In  sum,  findings  consistently  support  the  two-
ontinua  model  and  indicate  the  relevance  of  well-being  for
ental  health  care.
 between  stress,  well-being,  and  psychological  flexibility
tervention.  International  Journal  of  Clinical  and  Health
.002

The  two-continua  model  and  existing  studies  about  the
mpact  of  well-being  indicate  the  need  for  interventions
hat  explicitly  promote  well-being  (Hayes,  Strosahl,  &  Wil-
on,  1999,  2012;  Keyes,  2007).  Acceptance  and  Commitment
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The  Link  between  Stress,  Well-Being,  and  Psychological  Flex

Therapy  (ACT)  is  a  cognitive  behavioral  therapy,  which  may
fit  well  with  mental  health  promotion,  and  one  of  the  cen-
tral  goals  of  ACT  is  to  increase  psychological  flexibility
(PF).  PF  is  the  ability  to  adapt  to  a  variety  of  different
situational  demands  when  doing  so  is  useful  for  living  a
meaningful  life,  and  it  is  thought  to  be  an  important  mech-
anism  of  change  during  ACT  interventions  (Hayes,  Luoma,
Bond,  Masuda,  &  Lillis,  2006).  Acceptance  and  mindfulness
are  core  processes  of  PF  (Baer  et  al.,  2008;  Carmody  &
Baer,  2008;  Soysa  &  Wilcomb,  2015).  Another  crucial  focus
is  valued  action  and  behavior  change  processes.  Pursuing
one’s  values  has  been  found  to  be  related  to  well-being
and  functioning,  for  instance,  in  mental  health  profession-
als  (Veage  et  al.,  2014),  students  (Sagiv  &  Schwartz,  2000),
and  (treatment-resistant)  patients  (Gloster,  Sonntag,  et  al.,
2015;  Wersebe  et  al.,  2016).  Research  has  demonstrated  that
ACT  is  effective  in  promoting  well-being  (e.g.,  Bohlmeijer,
Fledderus,  Rokx,  &  Pieterse,  2011;  Bohlmeijer,  Lamers,  &
Fledderus,  2015;  Fledderus,  Bohlmeijer,  Smit,  &  Wester-
hof,  2010).  Though  not  always  linear,  results  of  an  ACT
effectiveness  trial  indicate  that  well-being  improved  in  the
ACT  group  compared  to  the  control  group  from  preinter-
vention  to  postintervention  and  follow-up  (Fledderus  et  al.,
2010).  Studies  that  examined  guided  self-help  over  the  Inter-
net  aiming  at  increasing  positive  mental  health  found  that
over  the  course  of  therapy,  participants  reported  signifi-
cant  improvements  in  all  three  aspects  of  well-being  (e.g.,
Bohlmeijer  et  al.,  2015;  Fledderus,  Bohlmeijer,  Pieterse,  &
Schreurs,  2012).  These  findings  indicate  that  change  pro-
cesses  in  acceptance  and  valued  action  are  beneficial  for
an  engaged  and  meaningful  life  (Hayes  et  al.,  1999,  2012).
Taken  together,  there  are  solid  indications  for  the  associa-
tion  of  PF,  and  its  increase  through  ACT,  and  well-being.

Enhancing  PF  has  also  been  shown  to  be  effective
in  reducing  stress  (e.g.,  Brinkborg,  Michanek,  Hesser,  &
Berglund,  2011;  Dahl,  Wilson,  &  Nilsson,  2004;  Flaxman  &
Bond,  2010).  Results  in  the  treatment  of  social  workers,
for  instance,  show  that  stress  decreased  in  an  intervention
group  compared  to  a  control  group  and  that  pre-  to  post-
treatment  changes  in  PF  were  linked  to  these  decreases  in
stress  (Brinkborg  et  al.,  2011).  One  study’s  finding  showed
pre---post  reductions  in  distress  following  an  ACT  inter-
vention  (Flaxman  &  Bond,  2010).  Importantly,  an  increase
in  PF  following  the  intervention  resulted  in  reduced  dis-
tress  among  working  individuals.  Research  indicates  that
participants  not  only  decreased  in  their  stress  levels  but
also  in  sick  leave  utilization  (Dahl  et  al.,  2004).  In  short,
individuals  with  symptoms  of  work  stress  might  especially
benefit  from  ACT,  as  this  intervention  changes  the  focus  from
symptom  reduction  to  engagement  in  acceptance  and  mind-
fulness  (Carmody  &  Baer,  2008;  Soysa  &  Wilcomb,  2015) and
valued  behaviors  (Clarke,  Kingston,  James,  Bolderston,  &
Remington,  2014;  Gloster,  Sonntag,  et  al.,  2015)----core  PF
processes.

The  purpose  of  the  present  study  was  to  examine  an
increase  in  PF  and  its  association  with  decreases  in  stress
and  increases  in  well-being  during  and  following  a  self-
help  intervention  based  on  ACT.  In  this  study,  a  sample
Please  cite  this  article  in  press  as:  Wersebe,  H.,  et  al.  The  link
during  an  Acceptance  and  Commitment  Therapy  self-help  in
Psychology  (2017),  http://dx.doi.org/10.1016/j.ijchp.2017.09

of  individuals  with  heterogeneous  occupations  and  with  at
least  moderate  levels  of  stress  read  an  ACT  self-help  book.
We  hypothesized  that  a  change  in  PF  during  the  inter-
vention  (i.e.,  preintervention  to  postintervention) would
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e  associated  with  (1)  decreases  in  stress  during  the
ntervention  (i.e.,  pre-intervention  to  post-intervention),
nd  after  the  intervention  (i.e.,  postintervention  to  fol-
owup),  and  (2)  increases  in  well-being  during  (i.e.,
reintervention  to  postintervention),  and  after  (i.e.,  postin-
ervention  to  followup)  the  intervention.

ethod

esign  and  procedure

ata  were  collected  in  an  online  randomized  controlled
rial  comparing  an  ACT  group  to  a  waiting  list  (WL)  control
roup  for  individuals  with  at  least  moderate  levels  of  stress
Hofer  et  al.,  2017).  Participants  were  randomized  to  imme-
iate  intervention  or  one  of  two  WL  groups.  Participants  in
he  immediate  intervention  received  a  self-help  book  with
eekly  reading  assignments  and  weekly  assessments.  The
L  groups  differed  with  respect  to  the  presence  (WL+)  ver-

us  absence  (WL−) of  a  weekly  measurement  of  PF  during
heir  intervention.  Participants  in  the  WL−  group  were  not
ontacted  during  the  waiting  period  or  the  intervention.  For
his  study,  data  of  the  participants  in  the  WL−  group  were
sed  only  after  they  received  treatment.  After  the  waiting
eriod,  participants  in  the  WL  groups  received  the  self-help
ook.  Follow-up  for  all  participants  took  place  3 months
fter  the  6-week-intervention.  The  study  was  approved  by
he  local  ethics  committee  and  full  informed  consent  was
ecured  from  all  participants.

articipants

articipants  were  recruited  via  a newsletter  of  a  German
ealth  insurance  company  sent  to  members  nationwide  who
ere  eligible  for  inclusion  if  they  had  an  elevated  score  of  17
r  more  on  the  Perceived  Stress  Scale  (PSS;  Cohen,  Kamarck,

 Mermelstein,  1983).  This  value  was  chosen  as  it  marks
he  mean  of  a  normative  adult  population  (Cohen  &  Janicki-
everts,  2012)  and  has  been  used  in  several  other  studies
e.g.,  Brinkborg  et  al.,  2011).  This  cut-off  value  assured
hat  participants  had  a  moderate  or  greater  stress  level.
ndividuals  who  were  currently  in  psychotherapy  treatment
r  showed  clinically  significant  suicidal  intent  as  indicated
y  a score  greater  than  1  on  Item  9  of  the  Beck  Depression
nventory-II  (Beck,  Steer,  &  Brown,  1996)  were  excluded.
or  the  present  study,  the  immediate  intervention  group  and
he  WL+  were  used,  as  participants  in  these  groups  filled  out
he  weekly  measure  of  PF  relevant  for  the  present  study.  In
otal,  133  participants  were  included  in  the  study,  of  which
2  filled  out  the  weekly  measure  on  PF.  We  included  91  in
ur  analysis  (due  to  missing  data).

ntervention

articipants  received  the  self-help  book  Burnout:  mit
kzeptanz  und  Achtsamkeit  den  Teufelskreis  durchbrechen
 between  stress,  well-being,  and  psychological  flexibility
tervention.  International  Journal  of  Clinical  and  Health
.002

Burnout:  Break  the  Vicious  Cycle  with  Acceptance  and
indfulness;  Waadt  &  Acker,  2013a).  The  intervention  was
elivered  with  no  therapist  contact.  The  book  consists  of  11
hapters  and  presents  processes  and  techniques  stemming

dx.doi.org/10.1016/j.ijchp.2017.09.002
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rom  ACT.  After  each  chapter  participants  were  asked  to
omplete  practical  exercises.  Audio  instructions  for  ACT  pro-
esses  were  available  for  download  on  the  book’s  website
Waadt  &  Acker,  2013b).  To  complete  the  book  in  6  weeks,
hapters  were  assigned  in  sections.

easures

articipants  completed  measures  at  preintervention,  postin-
ervention,  and  follow-up.  The  ACT  group  (immediate
ntervention)  and  the  WL+  group  also  completed  weekly
easurements  during  the  intervention  to  assess  PF.  All  ques-

ionnaires  were  administered  online.
Mental  Health  Continuum----Short  Form  (MHC-SF;  Keyes,

005).  The  MHC-SF  is  a  14-item  questionnaire  that  measures
ell-being  scaling  from  1  (never)  to  6  (every  day). Respon-
ents  rated  their  emotional  well-being  (3  items),  social
ell-being  (5  items),  and  psychological  well-being  (6  items)
ver  the  last  month.  For  each  aspect  of  well-being  a  mean
core  across  the  individual  items  was  computed.  Higher
cores  indicate  greater  well-being  (Keyes,  2005;  Lamers,
esterhof,  Bohlmeijer,  ten  Klooster,  &  Keyes,  2011).  The
HC-SF  has  demonstrated  good  psychometric  properties
cross  various  age  groups  and  nations  (Lamers  et  al.,  2011;
esterhof  &  Keyes,  2010).

Perceived  Stress  Scale  (PSS;  Cohen  et  al.,  1983).  The
SS  is  a  10-item  self-report  measure  of  perceived  stress  in
ertain  situations.  Higher  scores  indicate  higher  perceived
tress  levels  (0---40  points).  The  PSS  has  shown  good  validity
nd  reliability  (Cohen  et  al.,  1983).

Open  and  Engagement  State  Questionnaire  (OESQ;  Benoy,
nitter,  Doering,  Knellwolf,  &  Gloster,  2017).  The  OESQ
s  a  one-dimensional  measure  that  captures  PF  across  4
tems  considerating  all  six  processes  of  ACT  (acceptance,
efusion,  present  moment,  self-as-context,  values  and  com-
itted  action),  referring  to  its  core  processes,  referring  to

ts  core  processes.  Higher  scores  indicate  higher  PF  (0---4
Please  cite  this  article  in  press  as:  Wersebe,  H.,  et  al.  The  link
during  an  Acceptance  and  Commitment  Therapy  self-help  in
Psychology  (2017),  http://dx.doi.org/10.1016/j.ijchp.2017.09

oints).  A  study  on  the  psychometric  properties  of  the  OESQ
n  patients  with  panic  disorder  with  agoraphobia  and  indi-
iduals  with  burnout  indicated  good  internal  consistency
Cronbach’s  (�  =  .87)  (Benoy  et  al.,  2017).
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Figure  1  Structural
 PRESS
H.  Wersebe  et  al.

tatistical  analysis

ata  were  analyzed  using  Statistical  Package  for  the  Social
ciences  (SPSS)  version  22.0  and  Mplus  version  6.12  (Muthén

 Muthén,  2010).  Hypotheses  were  tested  with  structural
quation  models,  specifically  latent  growth  curve  models
LGMs;  Heck  &  Thomas,  2015)  (see  Figure  1).  LGMs  are
uitable  for  analyzing  the  nested  structure  of  repeated
easures  data  within  a  person  and  take  advantage  of  the

tatistical  power  of  analyzing  multiple  time  points  (Muthén
 Curran,  1997).  LGMs  can  incorporate  incomplete  cases  in

he  analyses  by  using  full-information  maximum-likelihood
stimation.  Growth  is  described  here  using  two  parameters
rom  the  LGM,  the  intercept  and  the  slope.  The  intercept  is
he  score  at  a  set  time  point----in this  case  the  first  week  after
reintervention.  The  linear  slope  is  the  average  growth  rate
etween  repeated  measurements  of  PF  between  pre-  and
ostintervention.  To  test  our  assumptions  that  an  increase  in
F  between  preintervention  and  postintervention  would  be
ssociated  with  pre---post  decreases  in  stress  and  increases
n  well-being,  we  correlated  the  slope  coefficient  of  PF  from
he  LGM  with  the  difference  scores  of  stress  and  well-being.
e  used  a  correlation  approach  because  PF  was  concur-

ently  measured  with  stress  or  well-being  between  pre-  and
ostintervention.  To  test  our  hypothesis  that  an  increase  in
F  between  pre-  and  postintervention  would  be  associated
ith  decreases  in  stress  and  increases  in  well-being  between
ostintervention  and  follow-up,  we  regressed  difference
cores  of  well-being  and  stress  on  the  slope  coefficient  of
F.  The  �  level  for  statistical  significance  for  all  analyses
as  set  to  .05.

esults

escriptive  statistics
 between  stress,  well-being,  and  psychological  flexibility
tervention.  International  Journal  of  Clinical  and  Health
.002

escriptive  statistics  of  all  measures  involved  in  the  analy-
es  at  preintervention,  postintervention,  and  follow-up  are
hown  in  Table  1.  Well-being  and  PF  increased  over  time
hile  stress  decreased.

 Equation  Model.

dx.doi.org/10.1016/j.ijchp.2017.09.002
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Table  1  Descriptive  statistics  of  measures  of  well-being  and  psychological  flexibility.

Measure  Baseline  Post  Follow-up

n  M  SD  n  M  SD  n  M  SD

Stressa 91  25.77  4.95  77  19.78  6.61  76  17.51  6.29
Overall well-beingb 91  2.10  1.04  82  2.62  1.13  76  2.89  1.05

Emotional well-beingb 91  2.24  1.16  81  2.72  1.22  76  3.16  1.14
Social well-beingb 91  1.76  1.75  81  2.29  1.23  76  2.45  1.17
Psychological  well-beingb 91  2.28  1.12  81  2.80  1.20  76  3.08  1.14

Psychological  flexibilityc 91  14.91  6.71  74  23.34  8.82  71  23.80  8.72
a Measured with the Perceived Stress Scale.
b
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Measured with the Mental Health Continuum----Short Form.
c Measured with the Open and Engagement State Questionnaire.

Sample  characteristics

Participants  were  largely  female  (72%),  with  an  average  age
of  42.4  years  (SD  =  9.6)  and  ranging  from  23-60  years.  Par-
ticipants  were  all  Caucasian  with  the  vast  majority  being
German  (97%),  and  the  remaining  Austrian  and  Hungarian.
The  social  class  distribution  was  as  follows:  6.6%  originated
from  the  lowest,  30.8  from  the  lower  middle,  56%  from  the
middle  and  6.6%  from  the  upper  middle  social  class.  Further,
67%  of  the  participants  had  an  upper  secondary  education,
27.5%  a  higher  education,  3.3%  an  other  education  while
2.2%  had  no  education.

Is an  increase  in  PF  associated  with  a  decrease  in
stress and  an  increase  in  well-being?

During  the  intervention.  LGMs  indicated  that  an  increase
in  PF  during  the  intervention  was  significantly  negatively
related  to  a  decrease  in  stress  and  positively  related  to  an
increase  in  overall  well-being  as  well  as  all  three  of  its  com-
ponents:  emotional,  social,  and  psychological  well-being
Please  cite  this  article  in  press  as:  Wersebe,  H.,  et  al.  The  link
during  an  Acceptance  and  Commitment  Therapy  self-help  in
Psychology  (2017),  http://dx.doi.org/10.1016/j.ijchp.2017.09

during  the  intervention  (Table  2).  Estimates  were  highest
for  the  association  of  PF  with  stress  and  overall  well-being.
Of  the  well-being  subscales,  emotional  and  psychological

Table  2  Association  between  an  increase  in  psychological
flexibility  during  the  intervention  and  changes  in  stress  and
well-being  during  or  after  the  intervention.

Measure  Estimate  SE  p  value

Change  during  the  intervention
Stress  −0.63  0.14  .00
Overall  well-being  0.48  0.11  .00

Emotional  well-being  0.45  0.13  .00
Social well-being  0.29  0.13  .02
Psychological  well-being 0.36  0.12  .00

Change  after  the  intervention
Stress  0.03  0.27  .91
Overall  well-being  -0.04  0.39  .91

Emotional  well-being  -0.13  0.33  .70
Social well-being  -0.12  0.42  .78

Psychological  well-being  -0.13  0.33  .70

Note. Reported estimates are based on standardized values.
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ell-being  resulted  in  higher  estimates  compared  to  social
ell-being.

After  the  intervention.  An  increase  in  PF  during  the  inter-
ention  was  not  significantly  associated  with  a  decrease  in
tress  and  increase  in  well-being  including  all  three  subcom-
onents  (emotional,  social  and  psychological  well-being)
fter  the  intervention  (Table  2).  Estimates  for  the  associ-
tion  of  PF  with  stress  and  overall  well-being,  including  the
ubscales,  were  very  small.  As  sex  and  age  are  not  associated
ith  both  predictor  (PF)  and  outcome  (stress/well-being),

he  analyses  were  not  controlled  for  sex  and  age  (Kraemer,
tice,  Kazdin,  Offord,  &  Kupfer,  2001).

iscussion

he  aim  of  this  study  was  to  investigate  the  association  of
n  increase  in  PF  with  stress  and  well-being  for  individuals
ith  at  least  a  moderate  level  of  stress.  To  the  best  of  our
nowledge,  this  is  the  first  study  to  examine  whether  an
ncrease  in  PF  during  an  intervention  is  related  to  decreases
n  stress  and  increases  in  well-being  after  the  intervention.
s  hypothesized,  we  found  that  a  total  increase  in  PF  dur-

ng  the  intervention  was  related  to  a  decrease  in  stress  and
n  increase  in  well-being  during  the  intervention,  but  not
fter  the  intervention.  These  findings  are  in  line  with  ear-
ier  research  in  the  treatment  of  stress  among  social  workers
Brinkborg  et  al.,  2011),  which  found  that  changes  in  PF
uring  an  intervention  were  linked  with  decreases  in  stress
uring  the  intervention.  Prolonged  high  levels  of  stress  typ-
cally  involve  serious  disruptions  in  daily  life,  and  studies
ave  suggested  that  ACT  alters  responses  to  stress  in  a  way
hat  leads  to  a  reduction  of  stress  (Bond  &  Bunce,  2003;
rögéli,  Djordjevic,  Rudman,  &  Livheim,  2016;  Lloyd,  Bond,

 Flaxman,  2013).  A  group  intervention  study  of  individuals
ith  psychological  distress  found  that  increases  in  PF  dur-

ng  the  intervention  were  related  to  increased  well-being
t  postintervention  (Fledderus  et  al.,  2010).  Our  findings
ndicate  that  individuals  with  symptoms  of  stress  benefit
rom  a  structured  self-help  intervention  such  as  ours,  which
romoted  changes  in  PF.

Well-being  has  crucial  implications  for  the  individual,
 between  stress,  well-being,  and  psychological  flexibility
tervention.  International  Journal  of  Clinical  and  Health
.002

ociety,  and  the  economy  and  importantly,  our  findings
mply  that  PF  is  linked  to  well-being.  Evidence  suggests
hat  well-being  is  clearly  connected  to  health  care  utiliza-
ion,  psychosocial  adaptation  and  functioning,  and  work

dx.doi.org/10.1016/j.ijchp.2017.09.002
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roductivity  (Chida  &  Steptoe,  2008;  Keyes,  2004;  Keyes  &
rzywacz,  2005)  and  that  ACT  interventions  are  positively

elated  to  enhanced  well-being  (Bohlmeijer  et  al.,  2015;
ledderus  et  al.,  2010;  Livheim  et  al.,  2014;  Räsänen,  Lap-
alainen,  Muotka,  Tolvanen,  &  Lappalainen,  2016).

A  total  increase  in  PF  during  the  intervention  was  not
ssociated  with  decreases  in  stress  and  increases  in  well-
eing  after  the  intervention.  Thus,  people’s  increase  in  PF
uring  the  intervention  was  not  related  to  their  decreases
n  stress  and  increases  in  well-being  after  the  intervention.
his  is  partly  opposed  to  earlier  findings  (e.g.,  Fledderus
t  al.,  2010),  that  found  increases  of  PF  during  the  inter-
ention  (i.e.  baseline  to  post  treatment)  were  linked  to
mproved  well-being  at  follow-up.  One  study  (Brinkborg
t  al.,  2011)  has  examined  the  relationship  between  PF  and
mprovements  in  stress  and  well-being  during  the  interven-
ion.  To  our  knowledge,  however,  it  has  not  previously  been
ested  whether  increases  in  PF  during  the  intervention  are
inked  to  decreases  in  stress  and  increases  in  well-being
fter  the  intervention.  Hence,  our  findings  extend  earlier
esearch.

This  study  needs  to  be  interpreted  with  several  lim-
tations  taken  into  account.  First,  this  study  relied  on
elf-reported  measurements.  These  are  prone  to  biases
nherent  in  this  assessment  approach.  Analyses  of  infor-
ation  stemming  from  other  sources  (e.g.,  experience

ampling,  friends  and  family  or  employers)  may  have
esulted  in  different  findings  as  self-report  measures  may
ot  capture  stress  and  well-being  in  their  full  complexity.

 combination  of  self-report  measures  with  physiological
easures  may  deliver  further  insights.  Second,  the  study

ample  was  limited  to  individuals  with  symptoms  of  moder-
te  to  elevated  levels  of  stress  from  the  general  population.
herefore  findings  cannot  be  extrapolated  to  individuals  of

ow  or  (very)  high  stress.  Third,  participants  were  recruited
hrough  a  newsletter  of  a  health  insurance  company,  which
ay  have  led  to  selection  bias.  Thus,  participants  were  likely
otivated  and  believed  in  the  treatment  approach  as  well

ts  efficacy.  Nevertheless,  recruiting  with  the  newsletter  of
he  health  insurance  company  is  at  the  same  time  a  strength
s  it  allowed  to  sample  nationwide.  This  is  unique  in  a  study
n  individuals  with  elevated  levels  of  stress  and  more  rep-
esentative  of  the  general  population  than  recruiting  in  one
articular  company.  However,  identity  of  the  participants
as  not  revealed  to  the  health  insurance  company.  It  may
e  possible  that  individuals  are  less  willing  to  read  a  self-
elp  book  or  may  react  differently  if  offered,  for  instance,
y  the  employer.  Further,  it  remains  unknown  whether  the
hange  process  in  PF  with  stress  and  well-being  are  sim-
lar  in  clinical  populations,  for  example.  As  this  is  the  first
ime  that  bivariate  analyses  of  PF  with  stress  and  well-being
ere  executed  based  on  a  self-help  intervention,  we  cannot
raw  any  conclusion  whether  strengths  of  associations  are
ifferent  in  face-to-face  therapy  or  guided  self-help.

These  limitations  notwithstanding,  our  study  shows  that
ndividuals  with  elevated  stress  levels  at  baseline  reported
n  increase  in  PF,  which  was  associated  with  a  decrease  in
tress  and  an  increase  in  well-being  during  an  ACT  inter-
Please  cite  this  article  in  press  as:  Wersebe,  H.,  et  al.  The  link
during  an  Acceptance  and  Commitment  Therapy  self-help  in
Psychology  (2017),  http://dx.doi.org/10.1016/j.ijchp.2017.09

ention.  Further,  our  results  are  of  clinical  importance,
s  self-help  interventions  are  easily  accessible,  inexpen-
ive  (Ebert  et  al.,  2016;  Marks  &  Cavanagh,  2009),  and
an  evidently  promote  crucial  processes  of  change  in  stress
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nd  well-being.  Further  strengths  of  the  study  are  the
ample  of  individuals  with  heterogeneous  occupations  and
hat  it  is  interconnected  with  studies  designed  to  exam-
ne  PF  across  different  levels  of  analysis,  including  genetic
esearch,  in  which  PF  has  been  linked  with  genetic  polymor-
hisms  (Gloster,  Gerlach,  et  al.,  2015).  We  have  extended
he  existing  body  of  literature  by  explicitly  investigating  the
ink  between  changes  in  PF,  stress,  and  well-being  and  thus
ntegrating  research  on  PF,  stress,  and  well-being.

More  research  on  the  temporal  relationship  between
F  and  stress  and  well-being  is  certainly  needed.  Future
esearch  should  investigate  if  the  association  of  changes
etween  PF  and  stress  and  well-being  is  different  in
ace  to  face  therapy  or  guided  self-help.  Future  work
hould  also,  for  instance,  extend  the  number  of  measure-
ents  of  the  outcome  (e.g.,  after  each  week  or  session).
his  would  enable  a  more  fine-grained  analysis  of  when
elevant  changes  occur  and  how  these  changes  are  asso-
iated  with  each  other.  This  is  important  as  the  reduction
f  stress  and  promotion  of  well-being  could  help  deter
ore  serious  problems  from  developing.  Our  longitudi-

al  analysis  emphasized  the  potential  of  PF  in  promoting
ell-being  and  creating  substantial  changes  in  participants’

ives  and  thus  provides  support  for  the  theory  that  PF
nd  well-being  are  strongly  linked  (Ciarrochi  &  Kashdan,
013;  Hayes,  2013).
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A B S T R A C T

Background: Living in line with one's values is believed to be beneficial for a person's well-being. Working with
values in the therapeutic context often reveals that individuals do no live congruent with their chosen values.
This study aimed to investigate how patients’ valued behaviors change during an Acceptance and Commitment
Therapy (ACT) and how these changes are associated with functioning. Further, this study aimed to examine
whether valued behaviors changed depending on pre-treatment levels of symptomatology.
Methods: This was a standardized randomized controlled trial with an ACT intervention. Participants were 41
adult patients with treatment-resistant panic disorder. Measurements were completed at pre-treatment, 4-
weeks-post-treatment, as well as 6-months after treatment.
Results: The discrepancy between how important something is and how much someone does in accordance to
their values decreased across treatment. Higher pre-treatment panic symptomatology led to higher improve-
ments in valued action, compared to lower pre-treatment symptomatology. Yet, all patients reached comparable
end-points. Functioning increased over the entire study period and increases in functioning were associated
with increases in importance and valued action.
Discussion: Our study extends prior findings about valued behaviors in ACT by showing that treatment-
resistant patients with panic disorder decreased the discrepancy between what is considered important and
valued action. Further studies investigating changes in valued behaviors across various diagnoses and
treatments are clearly necessary.

1. Introduction

Living according to one's values is beneficial for a person's well-
being (Rogers, 1965). One therapy that explicitly concentrates on
values is Acceptance and Commitment Therapy (ACT). ACT is a variant
of cognitive behavioral therapy (CBT) and, one of the central goals of
ACT is to help clients live more in touch with and act according to their
values. In ACT, values are defined as “freely chosen, verbally con-
structed consequences of ongoing, dynamic, evolving patterns of
activity, which establish predominant reinforces for that activity that
are intrinsic in engagement in the valued behavioral pattern itself”
(Wilson & DuFrene, 2009). Concentrating on values in the therapeutic
context often reveals that individuals do not live in line with their
stated values (Michalak, Heidenreich, & Hoyer, 2011; Wilson, Sandoz,
Kitchens, & Roberts, 2010). Individuals may be clear about what they
value but their behavior towards their values may be ineffectual or

infrequent. The reason for this may include that individuals form
behavior patterns that allow them to avoid experiences and events with
uncomfortable sensations. As a result, values may be compromised.

Acceptance-Based Behavior Therapy is believed to help by linking
specific actions to the client's own chosen values in order to achieve
valued action. Valued action can be defined as effective behavior linked
to chosen values (Hayes, Luoma, Bond, Masuda, & Lillis, 2006).
Interestingly, patients with mental disorders may show less valued
action compared to healthy counterparts. For instance, patients with
Generalized Anxiety Disorder (GAD) reported less valued action
compared to non-anxious controls, and after an Acceptance-Based
Behavior Therapy intervention valued action increased significantly
(Michelson, Lee, Orsillo, & Roemer, 2011) Patients with high levels of
symptomatology increased less in valued action compared to those with
lower levels of symptoms. Another study showed that engaging in
valued action is associated with both improved quality of life and well-
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being and less seizures in epilepsy patients (Lundgren, Dahl, & Hayes,
2008).

Prior research showed that most complaints of individuals entering
psychotherapy are about domains in interpersonal areas (Davies-
Osterkamp, Strauss, & Schmitz, 1996). In another study more than
half of the sample chose social relationships as most meaningful to
them as opposed to religion, physical activities and other domains
(Parks, Della Porta, Pierce, Zilca, & Lyubomirsky, 2012). Further, a
considerable number of anxiety and depression patients rate social
domains such as relationships, parenthood, and intimacy as essential
treatment goals Grosse & Grawe (2002). Although the significance of
social domains has been identified, to our knowledge no study has
directly compared how patient's valued behaviors differs and changes
within treatment in respect to social and non-social domains.

Given the concentration of values within ACT, it is reasonable to
expect that this change is associated with an increase in functioning.
That is, a person who is engaged in his/her life in a way that is
subjectively meaningful is also likely to subjectively report high levels
of functioning. Indeed, a number of studies investigated the impact of
ACT on functioning, e.g., within the treatment of chronic pain (e.g.
McCracken & Yang, 2006; Steiner, Bogusch, & Bigatti, 2013; Vowles
& McCracken, 2008). In accordance with the WHO definition, func-
tioning is in the present study understood as the ability to carry out
objective performances and routine activities in a given life domain, for
instance at home, work, school and other areas in which roles may have
to be performed. Other outcome studies also showed that ACT
interventions are associated with improved functioning, for instance
in the treatment of eating disorders (Juarascio, Forman, & Herbert,
2010), substance use disorders (Luoma, Kohlenberg, Hayes, &
Fletcher, 2012) and worksite stress (Flaxman & Bond, 2010).
Vowles and McCracken (2008) showed that daily functioning improved
significantly throughout the study period.

Of individuals starting treatments, a large number do not respond
to treatment. For anxiety disorders a number between 33% and 50%
were estimated (e.g. Taylor, Abramowitz, & McKay, 2012). That
estimate does not include patients who have residual symptoms despite
some treatment success (Brown, Antony, & Barlow, 1995; Fava &
Mangelli, 1999). Treatment-resistant patients may especially benefit
from ACT, as this treatment changes the focus from symptom reduc-
tion to the engagement in valued behaviors (Clarke, Kingston, James,
Bolderston, & Remington, 2014; Clarke, Kingston, Wilson,
Bolderston, & Remington, 2012; Hayes, Strosahl & Wilson, 2012;
Gloster, Sonntag, Hoyer, Meyer, & Heinze et al., 2015; Gloster,
Gerlach et al., 2015). Further, in ACT patients learn to live more
flexibly with their symptoms and include values in their every day life
even though symptoms may persist (Gloster, Chaker, Klotsche,
Hummel & Hoyer, 2011; Hayes, Strosahl & Wilson, 2012).

Thus, building on the relevance of valued behaviors (Michelson,
Lee, Orsillo, & Roemer, 2011), and perhaps in particular in treatment-
resistant patients (Clarke, Kingston, James, Bolderston, & Remington,
2014; Gloster et al., 2015) we aim to investigate changes of valued
behaviors and their association with functioning in a standardized
randomized controlled trial with an ACT intervention. We hypothesize,
(1a) that valued behaviors increase over the course of the study, (1b)
that valued behaviors in social and non-social domains differ from each
other at all time points and, (1c) that valued behaviors in social
domains increase more than in non-social domains. Given that no
research has examined how valued behaviors differs in respect to social
and non-social domains, we considered our analyses addressing these
hypotheses as exploratory. Further, we hypothesize (2) that initial
lower levels of panic symptomatology are associated with a subsequent
higher increase in valued action. Finally, we expect (3a) functioning to
increase over the course of the study and (3b) a positive association
between increases in valued action and increases in functioning.

2. Methods

2.1. Design

Data were collected within a randomized controlled trial (RCT) of
ACT compared to Waiting list (WL) for patients with treatment-
resistant PD and/or agoraphobia (PD/A) in Germany. Patients were
randomized to immediate treatment (n =33) or a WL condition (n=10).
Follow-Up (FU) took place after 6 months. A comprehensive descrip-
tion of the procedures can be found elsewhere (Gloster et al., 2015).
That study examined the efficacy of patients with PD and/or agor-
aphobia that were non-responding to prior state-of-the-art therapy and
switched to ACT.

2.2. Participants

Participants were recruited from a sample used in a prior RCT study
on the effects of exposure based CBT that failed to improve (for details
see Gloster et al., 2015). Forty-one patients with a primary DSM-IV
diagnosis of PD with or without agoraphobia were included in the
study. The majority of the sample was female (69.8%), with an average
age of 36.9 years and had 10–13+ years of education and was
employed. Most of the patients had a comorbid disorder, and among
them social phobia and any specific phobia were most frequent.
Furthermore, patients had on average a history of 42.3 previous
therapy sessions of a state-of-the-art treatment of CBT, pharmacother-
apy, or both (cf. Gloster et al., 2015). Patients were eligible for
inclusion in the trial if they failed or had insufficient improvement in
previous gold-standard treatments (Gloster et al., 2009, 2011).
Specifically, patients with prior psychotherapy were supposed to have
had ≥20 sessions of empirically supported treatments, such as cogni-
tive-behavioral therapy with exposure in situ, cognitive restructuring
etc. Patients with prior pharmacology had an intake of an approved
drug for the minimum dosage in line with the recommended guidelines
(Bandelow et al., 2008).

2.3. Intervention

An adapted manual of ACT for anxiety disorders was used (Eifert &
Forsyth, 2005, Eifert & Gloster, 2016). ACT is a behavioral treatment
and its general goal is to increase psychological flexibility (PF). PF
consists of six processes: acceptance, present moment awareness,
defusion, self-as-context (observer perspective), value clarification,
and valued action. All six core processes of psychological flexibility
were addressed. Values were discussed in the initial session and
concentrated again in the second half of the treatment. Over the course
of treatment patients learn to become more aware and accepting of
anxiety and other uncomfortable emotions. Patients ultimately acquire
this new stance so they can engage in important domains of their life
while experiencing anxiety or unpleasant emotions. The intervention
consisted of eight sessions administered twice weekly over 4 weeks. The
sessions lasted between 90 and 120 min. The intervention was
administered by graduate students of a CBT university training center.
Therapists were experienced in CBT, but had no prior experience with
ACT treatments. In addition, therapists were trained with a 3-days
intensive training, readings, self-study and were tested via a compe-
tency test. The manual was also successfully applied in a large
randomized clinical trial comparing ACT and CBT (Arch et al., 2012).
After a 4-week waiting period patients in the WL were offered
treatment. Patients in the WL did not receive treatment during the
FU period.

2.4. Measures

2.4.1. Valued Living Questionnaire (VLQ-2; Wilson et al., 2010)
Values were measured with the Valued Living Questionnaire.
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Respondents rate one a 1–10 scale the importance of 10 different
domains: family, marriage /couples/ intimate relationships, parenting,
friendship, work, education, recreation, spirituality, citizenship, and
physical self-care. Using the same scale, respondents are asked to rate
how consistently they have lived in accord with each value. The
respondents’ ratings are used to generate four different scores of
different facets of valued behaviors: (1) importance; (2) valued action;
(3) valued living composite; and (4) valued living discrepancy. The (1)
importance score and (2) valued action score are created by adding the
responses of the respective category and calculating the average across
the 10 domains. The (3) valued living composite is a weighted mean of
valued action and is calculated by multiplying the (1) importance and
(2) valued action responses for each area. The valued living composite
can range from 10 to 100 and takes into account the relative
importance a respondent assigns to a given value in the context of
how consistently it was lived. The (4) valued living discrepancy is the
difference between importance and the actual valued action and is
calculated by subtracting importance from valued action. The discre-
pancy score can range from -9 to 9. A study on the psychometric
properties of the VLQ in undergraduate students indicated adequate
internal consistency (Cronbach's α=0.74) (Wilson et al., 2010).

In the present paper, we refer to the four different scores (i.e.,
importance, valued action, valued living composite and valued living
discrepancy) as facets of valued behaviors, whereas valued behaviors is
used as an overarching term for the four different facets.

Valued Behaviors in Social vs. Non- Social Domains. To examine
valued behaviors (importance, valued action, valued living composite
and discrepancy) in social domains the mean of the domains family,
intimate relationships, parenthood and friendships were compared to
the remaining six non-social domains (e.g., work, education, etc).

2.4.2. Panic and Agoraphobia Scale (PAS; Bandelow, 1995)
The PAS is a self-reported 13-item questionnaire that measures

levels of panic symptoms, avoidance, anticipatory anxiety, disability,
and worries about health. All items are scored from 0 to 4. Scores on
the PAS have good reliability, and are sensitive to change (Bandelow,
1995; Gloster et al., 2011).

2.4.3. World Health Organization Disability Assessment Schedule
(WHODAS 2.0, Üstün, Kostanjsek, Chatterji, & Rehm, 2010)

The WHODAS 2.0 is a 36-item self-administered questionnaire. It
captures the following six life domains: Cognition, mobility, self-care,
getting along, life-activities, and participation. Patients are asked to
rate how much difficulty they had in these specific domains of
functioning in the past 30 days. Results from a validation studies with
a sample having conditions such as depression, osteoarthritis, osteo-
porosis, rheumatoid arthritis, chronic widespread pain (CWP), and low
back pain demonstrated good reliability scores (Cronbach's α=0.85–
0.95)(Garin et al., 2010; Üstün et al., 2010). For the present study an
overall WHODAS score was used, whereas higher item scores mean
more difficulty.

2.5. Statistical Analyses

Data were analyzed using SPSS 21.0. Data were cleaned and
examined with regard to distributional assumptions (normal distribu-
tion, homogeneity of group variances). Hypotheses 1, 2 and 3a were
tested with linear mixed models (LMMs). LMMs can incorporate
incomplete cases in the analyses and further assume that the missing
data pattern is either missing completely at random (MCAR) or
missing at random (MAR) in order to lead to unbiased results (Little
& Rubin, 2002). Fixed effects were the within-subjects factors time
(Hypothesis 1a and Hypothesis 3a), and social versus non-social
domains (Hypothesis 1b) plus the interaction between the two
(Hypothesis 1c), and the between-subjects variable panic symptoma-
tology (PAS) (Hypothesis 2). We only included a random intercept and

no random slope coefficient, as the latter did not improve model fit.
Measuring times were baseline, 4-week post-treatment, and the 6-
month FU. In order to test hypothesis 2, which examined if levels of
panic symptomatology influence valued action, the sample was divided
into high, medium and low groups using a tertiary split. For hypotheses
1a to 3a contrasts using linear and quadratic polynomials were
calculated for the factor time to test linear and curve-linear time
trajectories. As the results from the quadratic polynomials were not
significant for hypotheses 1a to 2, they are only reported for hypothesis
3a.

Hypothesis 3b (increases in valued action are positively associated
with increases in functioning) was firstly examined by means of a two-
sided correlation between the two difference scores “pre-treatment
valued action minus post-treatment valued action” and “pre-treatment
minus post-treatment functioning (WHODAS)” and secondly tested
with the two difference scores “pre-treatment valued action minus
post-treatment” and “post-treatment minus FU functioning
(WHODAS)”.

Alpha was set at 0.05 for all analyses. Between-group and within-
group effect sizes were calculated according to Cohen's d. Effect sizes of
0.2, 0.5, and 0.8 refer to small, moderate, and large, respectively
(Cohen, 1988). Reported effect sizes are based on patients who
completed questionnaires, using descriptive statistics.

3. Results

3.1. Descriptives

The means and standard deviations of all variables involved in the
analyses at pre-treatment, post-treatment and FU are displayed in
Table 1. The table shows higher means for social compared to non-
social facets across all four facets of patients’ valued behaviors.
Between group effect sizes between social and non-social domains
are presented in Table 2.

3.2. Valued behaviors increase over the course of the study
(Hypothesis 1a)

Patients' reported valued living discrepancy decreased over the
course of ACT (see Table 3), whereas patients' valued behaviors
regarding importance, valued action, and valued living composite did

Table 1
Descriptive statistics of all outcome measures.

Baseline Post FU

N M SD N M SD N M SD

Facets of Valued Behaviors
Importance 41 6.69 1.75 35 6.68 1.28 32 6.61 1.32

Social 41 7.73 2.13 35 8.13 1.49 32 8.09 1.42
Non-Social 39 5.98 1.71 34 5.85 1.39 32 5.87 1.46

Valued Action 40 4.73 1.92 34 4.97 1.11 32 5.28 1.76
Social 40 5.35 2.45 34 5.96 1.65 32 6.24 2.32
Non-Social 38 4.38 1.57 33 4.41 1.15 32 4.80 1.75

Valued Living
Composite

32 62.03 29.79 31 57.09 35.18 32 42.34 19.96

Social 40 46.90 26.88 34 52.86 17.36 32 56.04 19.96
Non-Social 38 31.39 17.56 33 31.66 11.66 32 35.49 19.71

Valued Living
Discrepancy

40 –1.93 1.87 34 –1.71 1.32 32 –1.32 1.01

Social 40 –2.33 1.96 34 –2.23 1.63 32 –1.84 1.76
Non-Social 38 –1.57 1.64 33 –1.37 1.36 32 –1.07 1.06

General/Symptom Measures
PAS 41 19.94 11.34 32 14.02 10.76 33 11.62 10.72
WHODAS 41 26.27 15.99 22 14.23 11.36 24 11.19 11.23

Note: PAS = Panic and Agoraphobia Scale; WHODAS=World Health Organization
Disability Assessment Schedule
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not change over the course of the study (Table 1 and Table 3, left
column, and Fig. 1).

In order to test whether treatment response is also reflected in
valued living discrepancy, we examined responders and non-respon-
ders. Responders were defined as ≤18 (‘mild’ or less) on the PAS
(Gloster et al, 2015). A t-test revealed a significant difference between
responders (N=23; M=–1.28, SD=1.04) and non-responders (N=8;
M=–2.47, SD=1.47; t (32)=–2.74, p=0.010) as defined at post-treat-
ment with respect to patients’ valued living discrepancy. Another t-test
revealed a significant difference between responders (N=26, M=−1.15,
SD=0.98) and non-responders (N=6; M=−1.63, SD=1.04; t (30)=1.08,
p=0.029) as defined at FU with respect to patients’ valued living
discrepancy.

3.3. Valued behaviors in social and non-social domains differ from
each other at all time points (Hypothesis 1b)

The results, as shown in the middle column of Table 3 and in Fig. 1,
indicate that there are significantly higher values for social compared to
non-social domains across time points with respect to all four facets of
valued behaviors. Effect sizes between social and non-social domains
were medium to high for all four facets: importance, d=1.08; valued
action, d=0.58; valued living composite, d=0.77; valued living discre-
pancy, d=–0.45.

To get a clearer idea of the relevance of social domains following

treatment we tested the association of social domains with functioning
for the facet valued living discrepancy, which was significant (r=–0.49,
p=0.03). The lower the valued living discrepancy for social domains
after treatment, the higher the functioning at post-treatment.

3.4. Valued behaviors in social domains increase more than in non-
social domains (Hypothesis 1c)

Linear changes in patient's valued behaviors over time did not vary
between social and non-social domains for any of the four facets (see
right column in Table 3 and Fig. 1).

3.5. Initial lower levels of panic symptomatology are associated with
a higher increase in valued behaviors (Hypothesis 2)

We found an interaction effect between linear change across the
study period and pre-treatment panic symptomatology (F (2,60) =3.44,
p=0.039), whereas patients’ valued behaviors regarding importance,
valued living discrepancy and valued living composite did not show an
interaction effect with pre-treatment panic symptomatology.

As shown in Fig. 2, the three panic symptomatology groups (low,
medium and high) showed different trajectories with respect to valued
action. The panic symptomatology groups differed with respect to their
means: low panic symptomatology group (N=12): M=8.58, SD=4.91,
middle PAS group (N=14): M=26.92, SD=5.28, high PAS group
(N=15): M=43.46, SD=4.89. The high panic group increased, whereas
the low panic group decreased in valued action during therapy, and the
medium panic group remained more or less on the same level between
pre-treatment and follow-up. All three groups finally reached similar
end-points.

3.6. Functioning increases over the course of the study (Hypothesis
3a)

Patients’ functioning showed a curve-linear increase over the course
of the study (linear trend, F (1,47) =28.45, p < 0.001; quadratic trend
(F(1,45) = 7.05, p = 0.011). Thus functioning increased from baseline
to post-treatment, and further mildly between post-treatment and FU.

3.7. Increases in valued behaviors are positively associated with
increases in functioning (Hypothesis 3b)

Difference scores in patients' valued behaviors and their function-
ing both measured between pre- and post-treatment were negatively
correlated with each other (Importance: r=−0.485, p=0.026; valued
action: r=–0.45, p=0.049; valued living discrepancy: r=−0.177,
p=0.454 and valued living composite: r=−0.407, p=0.073). The nega-
tive correlation between the two difference scores implies that in-
creases in valued behavior were related to improved functioning from
pre-to post-treatment. The negative correlation between the two
difference scores implies that increases in valued behavior were related
to improved functioning from pre-to post-treatment.

In contrast, difference scores in patients' valued behaviors between
pre- and post-treatment and functioning between post-treatment and
FU were not correlated (importance: r=0.16, p=0.55; valued action:
r=–0.15, p=0.589; valued living discrepancy=−0.51, p=0.42; valued
living composite: r=−0.002, p=0.99).

We were also interested to test whether difference scores in
patients’ valued action in social and non-social domains and their
functioning (WHODAS) were related. In fact both difference scores in
patients’ valued action in social domains and their functioning
(WHODAS) measured between pre- and post-treatment were nega-
tively correlated with each other (r=–0.12, p=0.65). This implies that
an increase in valued action is associated with improved functioning.
Difference scores in patients’ valued action in non-social domains and
their functioning (WHODAS) were positively correlated (r=0.013,

Table 2
Effect sizes (Cohen's d) between socical and non-social domains and at each time point.

baseline post FU

Facets of valued behaviors
Importance 0.91 1.58 1.54
Valued Action 0.47 1.09 0.70
Valued Living Compositea 0.68 1.43 1.03
Valued Living Discrepancyb −0.42 −0.57 −0.53

Note:
a Valued Living Composite = computed mean of the multiplied respondents of the

facets importance and valued action scores.
b Valued Living Discrepancy = difference between importance and valued action and is

calculated by subtracting importance from valued action.

Table 3
Changes in outcomes scores of valued behaviors over the course of the study.

Hypothesis H1a: Valued
Behaviors
increase

H1b: Valued
Behaviors in social
and Non-social
domains differ

H1c: Valued
Behaviors in social
domains increase
more than in non-
social domains

Time Group Time x group

F F F

Facets of Valued Behaviors
Importance 0.08 152.67** 2.16
Valued Action 3.08 35.21** 1.10
Valued Living
Compositea

2.75 66.39** 1.21

Valued Living
Discrepancyb

4.62* 19.98** 0.004

Note: Time = linear trend for time over the course of the study; Group = comparisons
between social and non-social facets; averaged across the three time points; Time x group
= linear trend for time times group interaction.

a Valued Living Composite = computed mean of the multiplied respondents of the
facets importance and valued action scores.

b Valued Living Discrepancy = difference between importance and valued action and is
calculated by subtracting importance from valued action.

* p < 0.05.
** *p < 0.01.
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p=0.964). This correlation between the two difference scores implies
that valued action in non-social domain is not related to functioning.

In order to test whether changes in valued action are related to
changes in panic symptomatology (PAS), we examined another corre-
lation between valued action and panic symptomatology, both mea-
sured between pre- and post- intervention. Difference scores in
patients’ valued action and their panic symptomatology (PAS) both
measured between pre- and post-treatment were negatively correlated
with each other (r=–0.54, p=0.0002). This negative correlation be-
tween the two difference scores implies that an increase in valued
action goes hand in hand with an decrease in panic symptomatology.

4. Discussion

The aim of this study was to investigate patients' changes in valued
behaviors and functioning following an ACT intervention. To the best
of our knowledge, this is the first study to examine whether patients’
valued behaviors of social and non-social domains differ or show

different increases throughout treatment. We found that patients’
valued behaviors in social domains were consistently higher than in
non-social domains at all time points of the study. The amount of
change in social and non-social domains of valued behaviors was the
same. Interestingly, although pre-treatment panic symptomatology
(i.e., low, medium and high) was associated with different rates of
improvement in valued action, all reached the same end-point.
Increases in valued action were also associated with increased func-
tioning.

Patients' responses on the different facets of valued behaviors
revealed different rates of increases. The facet importance did not
significantly change over the course of the study. This is consistent with
an earlier study showing that that the facet is more stable than others
(Wilson et al., 2010). Our patients' responses in importance were
slightly lower at pre-treatment compared to subjects from a community
sample (Moffitt & Mohr, 2014).

Patients also did not show a significant increase in the facet valued
action over the course of the study. Our results are not in accord with
the finding by Michelson et al. (2011), who found an improvement of
valued action between pre-treatment and post-treatment in their GAD
group. One difference between that study and ours is the study length
as patients in that study received treatment over 18 weeks as opposed
to 4 weeks to post-treatment in our study. Another difference is the
sample size, which was slightly smaller in our study. Interestingly,
patients in our sample showed higher valued action at pre-treatment
compared to adults in a community sample (Moffitt & Mohr, 2014).

As observed in this study, patients’ reporting in the facets im-
portance and valued action did not increase significantly over the
course of the study. Given that the valued living composite is the mean
of the product of the facets importance and valued action, a lack of
significant difference is not surprising. To draw a comparison a group
of healthy undergraduate students showed similar responses at pre-
treatment on the valued living composite (Czech, Katz, & Orsillo,
2011).

We did find, however, that patients' valued living discrepancy (i.e.,
difference between importance and valued action) decreased signifi-
cantly over the course of the study. Our finding may be explained by the
hypothesized change-processes entailed within ACT: Through therapy,

Fig. 1. Facets in valued behaviors (importance, valued action, valued living composite and valued living discrepancy) in social and non-social domains of the Valued Living
Questionnaire (VLQ) over the entire study period.

Fig. 2. Trajectories of valued action depending on pre-treatment symptomatology.
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patients examine their values, which may result in more awareness.
This often leads to the realization that their current actions differ from
their chosen values (Hayes, Strohsahl, & Wilson, 2012; p. 309). This
discrepancy may galvanize and motivate patients for change, also after
therapy - an assumption that could be confirmed in our sample as
patients improved throughout FU. This change following treatment
suggests that the generalization process of applying newly acquired
skills continues to unfold during the time in which patients apply
techniques learnt in therapy independently. We further observed
differences between responders and non-responders that could be
reflected in the valued living discrepancy. For non-responders the
valued living discrepancy was larger at post-test, but it decreased at FU
whereas responders showed a steady progression of valued living
discrepancy over the course of treatment. The change in the valued
living discrepancy has some clinical implications, as clinical effort
should be on the increase of valued action. It could be that the VLQ is
not sensitive enough to capture changes after therapy. Future research
building on these findings would benefit from more statistical power as
the small sample size limited the power to detect changes in valued
action.

As hypothesized, we found that patients valued behaviors in social
and non-social domains differed at all time points of the study. Mean
level of all four facets were higher for social than non-social domains,
and this remained consistent across all time points. To the best of our
knowledge, this was the first time the difference between social and
non-social valued behaviors was explicitly tested. Our findings are in
agreement with earlier (intervention) studies from other areas, such as
happiness research. For instance, in the Parks et al. (2012) study more
than half of the sample chose social relationships as most meaningful
as opposed to other life domains such as religion and physical
activities. In addition, it is known that strains of individuals entering
psychotherapy predominantly affect interpersonal areas (Davies-
Osterkamp et al., 1996) and that the most frequently defined goals of
psychotherapy are in interpersonal goals, relationships, and intimacy
(Grosse & Grawe, 2002). Further, our finding may be meaningful for
prosocial considerations (Wilson, Hayes, Biglan, & Embry, 2014).

We hypothesized that patient's valued behaviors across all four
facets (i.e., importance, valued action, valued living discrepancy, and
valued living composite) in social domains increase more than in non-
social domains while our results suggest that patients increased their
valued behaviors to the same extend in both social and non-social
domains across all facets. It is possible that the processes that initiate
valued action in the most important domains (i.e., those explicitly
discussed during therapy) spread to valued action in many other
domains. Even finer grained data (e.g., Experience Sampling
Methods) would be necessary to capture such change.

Our expectation that patient's initial lower levels of panic sympto-
matology were associated with a higher subsequent increase in valued
behaviors, was partly supported. As a matter of fact, results showed,
that depending on the pre-treatment panic symptomatology (i.e., low,
medium and high) patients had different trajectories with respect to
valued action only. The group with low panic symptoms at pre-
treatment showed initially relatively high valued action and at post-
treatment the level of valued action resembled the one of the high panic
group. The group with high panic symptoms at pre-treatment, contrary
to our hypothesis, had the steepest increase in valued action. It may be
that the patients' high levels of panic did not allow them to focus on
valued action and through treatment they started to engage in valued
action. Interestingly, recent data of session-by-session data, however,
suggest that values change before suffering and negative reaction to
symptoms (Gloster, Klotsche, Ciarrochi, Eifert, & Hoyer, in review). In
that study it was found that levels of valued behaviors preceded
changes in subsequent suffering during the treatment as measured at
each session. This finding shows that (re)engagement in things that
matter to an individual is associated with decreases in suffering. In the
end, patients benefitted equally from ACT therapy and reached FU

values that were very close to each other. Our findings are in accord
with the study of Michelson et al. (2011) which found that the higher
the symptom burden, the lower pronounced the valued action.

With respect to our hypothesis that patient's functioning increased
over the course of the study, we found that functioning indeed
improved over the entire study period. This finding can be linked to
prior literature that examined the effectiveness of ACT in (chronic) pain
(McCracken & Vowles, 2014; Vowles, McCracken, & Eccleston,
2007). Chronic pain typically involves serious disruptions of function-
ing in daily life, and studies suggest that ACT alters responses to pain in
a way that leads to reduction of disability and increased functioning
(McCracken & Eccleston, 2005). Previous studies used pain-related
measures (e.g. McCracken, Vowles, & Eccleston, 2005) or symptom
outcome measures (Clarke et al., 2012, 2014) to assess functioning
while we used a general measure of functioning in major life domains.

We hypothesized that patients’ increases in valued behaviors during
treatment is associated with increases in functioning across two time
frames: a) during the treatment (i.e., pretreatment to post-treatment)
and b) following the treatment (i.e., post-treatment to FU). The first
test revealed a significant correlation between the two difference scores
in the facets importance and valued action. The correlation between
difference scores in importance and functioning implies that a person
who becomes more aware of how important she/he considers certain
life domains starts to engage in actions that are subjectively meaningful
to him/her and reports increased functioning at the same time. The
correlation between the difference scores in valued action and func-
tioning is in line with earlier research findings that changes in valued
action were related to improved functioning from pre-to post-treat-
ment and to FU (Vowles & McCracken, 2008). These findings suggest
that a person who starts to engage in actions that are subjectively
meaningful to him/her, reports increased functioning at the same time.
We did not find a meaningful association between valued living
discrepancy and functioning, which is opposed to McCracken and
Yang (2006) finding. Hence, less valued living discrepancy was not
meaningfully related to improved functioning in our sample. Given that
the valued living composite did not change significantly, it may not be
surprising that no meaningful relationship between the composite and
functioning were found. The second test revealed that patients’
increases in valued behaviors during treatment were not significantly
associated with increases in functioning after treatment. The reason for
this could be that functioning did not change as much after treatment
compared to the time during treatment.

Notwithstanding, our findings may help to inform about the validity
of the VLQ itself. Specifically, our results confirmed our hypothesis 3b
(A positive association between increases in valued action and in-
creases in functioning) and were consistent with theoretical assump-
tions. The valued action facet was moderately correlated with the
construct of functioning (pre- and post-treatment) and this could be
interpreted as evidence for validity of the VLQ. Thus, our findings
contribute to the literature.

This study needs to be interpreted in the light of several limitations.
First, the sample size was relatively small, which may have limited
statistical power. Second, in this paper we were interested in treatment
related change and therefore did not include the wait-list control
condition. As such, the observed findings cannot be interpreted as wait-
list controlled effects. Third, in this study we only relied on self-
reported measurements. Observations from different sources (e.g.,
therapist, experience sampling, etc.) may have resulted in alternative
findings. Forth, the study sample is limited to patients with treatment-
resistant panic disorder and/or agoraphobia. Generalization to other
populations needs to be tested.

With these limitations notwithstanding, the current study shows
that ACT processes help patients to decrease the discrepancy between
how important something is and how much someone does in respect to
what is important in one's life. For the first time significant differences
between social and non-social domains in patients’ valued behaviors
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were observed, indicating the relative relevance of nurturing social
relationships and social life domains in comparison to non-social life
domains. Of clinical importance, is that although patients’ pre-treat-
ment panic symptomatology differed, patients improved equally. This
is an important finding for clinical care that corresponds with the
finding that initial levels of panic symptoms are related with different
change trajectories in the outcome (Lutz et al., 2014). Patients in our
study reported increased functioning over the course of the study,
matching earlier findings (McCracken & Yang, 2006; Vowles &
McNeil, 2007). Further strengths of the study are a clear definition of
treatment resistance and that this study focuses on patients that failed
in appropriate prior first line CBT, and is interconnected with studies
designed to examine mechanism of action across different levels of
analysis, including genetic research (Domschke et al., 2011; Gloster,
Gerlach, et al., 2015; Reif et al., 2014, Straube et al., 2014), fMRI
research (Reif et al., 2014; Straube et al., 2014), psychophysiology
(Richter et al., 2012) and temporal assessments of changes in therapy
(Gloster et al., 2014). More research in the field of valued behaviors in
ACT is certainly needed. Future studies should, for instance, investigate
the role of values in samples across diagnoses or perhaps more
importantly different treatments to determine if results are not limited
to patients with anxiety disorders. Our findings show that the ACT
techniques play an important role to promote behavior change
consistent with personal values, which were associated with increased
functioning.
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Abstract 
 

Background/Objective: Lower levels in well-being have been observed in individuals with 

Major Depression (MDD) and Social Phobia (SP), but well-planned direct comparisons with 

control individuals, not suffering from a mental disorder, are lacking. Furthermore, MDD is 

highly comorbid with anxiety disorders, and SP with depressive disorders. This study is 

among the first to examine differences in well-being in individuals with a clinical diagnosis of 

MDD or SP compared to individuals with no such diagnosis and to test differences in well-

being within the combined diagnostic categories respective with and without anxiety-

depressive comorbidity. Method: Participants were 119 individuals with a diagnosis of MDD, 

47 SP and 118 controls. Results: Results revealed that overall well-being as well as emotional, 

psychological, and social well-being were lower in the MDD and SP group compared to the 

control group. Individuals with comorbidity reported lower well-being than individuals 

without comorbidity. Conclusions: These findings have clinical implications as presence of 

comorbidity may require a different therapeutic approach than with no comorbidity. 

 
Keywords 
 
Mental health; Major Depressive Disorder; Social Phobia; comorbidity; well-being; 

observational descriptive study 
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Introduction	

 Major depressive disorders (MDD) and Social Phobia (SP) are among the most 

frequent mental disorders (Kessler, Chiu, Demler, & Walters, 2005) affecting a substantial 

number of individuals every year and with ranges between 17.2 -19 million for MDD and 5.4 

- 9.3 million for SP in Europe (Wittchen et al., 2011). Both MDD and SP are associated with 

high drop out rates in the labor market and economic costs (Chiu et al., 2017; Banerjee, 

Chatterji & Lahiri, 2014; Jia & Lubetkin, 2017; Wittchen et al., 2011). Further, MDD and SP 

are related to a high burden by impairments in social role performance, and disturbed 

relationships (Wittchen, Nelson, & Lachner, 1998).  

 Comorbidity between mood and anxiety disorders is common (Beesdo et al., 2007; 

Jacobi et al., 2004; Kessler et al., 2005). Among individuals with MDD, 57.5 % also meet 

criteria for at least one other 12-month anxiety disorder (Kessler, Merikangas, & Wang, 

2007). Similarly, among individuals with SP 14.9% meet lifetime criteria for MDD (Kessler, 

Stang, Wittchen, Stein, & Walters, 1999) and 60% of individuals in treatment for SP meet 

criteria for depression (Merikangas & Angst, 1995). The combination of high prevalence, 

comorbidity and impairment make MDD and SP important disorders from a public health 

perspective. Research has shown that individual and economic difficulties are even more 

pronounced in individuals with comorbid depression and anxiety disorders (Beesdo et al., 

2007; Cavicchioli et al., 2018; Kessler et al., 2003). Furthermore, the presence of comorbidity 

is associated with higher severity, mortality and longer duration of symptoms (Abreu et al., 

2018; Kessler, Chiu, Demler, & Walters, 2005; Meier et al., 2016), and higher risk for 

treatment resistance (Rizvi et al., 2014). 

 Given the high impact of depressive and anxiety disorders on everyday life, many 

individuals seek professional help (Boerema et al., 2016; Johansson, Carlbring, Heedman, 

Paxling, & Andersson, 2013; Magaard et al., 2017). However, efforts to treat MDD and SP 
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tend to aim to reduce specific symptoms (Lorenzo-Luaces, Keefe, & DeRubeis, 2016), 

thereby assuming that well-being will increase as well. Interestingly, there is accumulating 

evidence showing that the absence of mental disorders or symptoms are only moderately 

related to the presence of well-being (S. M. A. Lamers, Westerhof, Glas, & Bohlmeijer, 2015; 

Trompetter, Lamers, Westerhof, Fledderus, & Bohlmeijer, 2017). This relation has been 

formulated in a two-continua model that states that although they are related, “mental health 

and mental illness are not opposite ends of a single continuum” (Keyes, 2005, p. 546). 

According to that model (Keyes, 2005), well-being includes emotional well-being, 

psychological well-being and social well-being. Emotional well-being refers to feelings of 

pleasure and happiness including life satisfaction. Psychological well-being refers to feelings 

of self-acceptance, environmental mastery and positive relations to others. Social Well-Being 

refers to feelings of social contribution, integration and acceptance. The model implies that an 

individual experiencing many symptoms of psychopathology is more likely to experiencing 

low well-being. However, this association is only moderate. Thus, an individual may be 

suffering from mental illness and still experience well-being at the same time. To date, there 

is no research yet that examined the implications of the two-continua model in terms of 

differences in well-being in adults with and without MDD and SP.   

 In the light of the high depression-anxiety comorbidity and its clinical implications, it 

is important to understand whether comorbidity renders further reduction in well-being. The 

gained knowledge may help to improve current interventions. Perhaps, in clinical practice 

well-being should be addressed more in individuals with comorbidity. As for the depression-

anxiety comorbidity, research to date is mainly on quality of life (Rapaport, Clary, Fayyad, & 

Endicott, 2005; Zhou et al., 2017) and there is little research comparing quality of life in 

individuals with depression-anxiety comorbidity to individuals with no comorbidity 

(Johansson et al., 2013; Norberg, Diefenbach, & Tolin, 2008). These studies consistently 

showed lower quality of life in individuals with depression-anxiety comorbidity when 
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compared to individuals without comorbidity. For instance, individuals with anxiety-

depressive comorbidity had lower health related quality of life than those with no comorbidity 

(Riihimäki et al., 2016). Another study showed that anxiety-depressive comorbidity was 

associated with lower overall quality of life compared to the comparative community sample 

(Rapaport et al., 2005). To date, no study has examined comorbidity in respect to well-being 

in individuals with MDD and SP. 

 This study aimed to address this gap in research while building on the relevance of 

well-being (Keyes, 2002) and examines differences in well-being in individuals with a 

primary MDD or SP diagnosis compared to controls as well as in individuals with a comorbid 

anxiety or depressive disorders. We hypothesized that 1a) individuals with MDD report lower 

well-being than controls, 1b) Individuals with SP report lower well-being than controls, and 

that 2) Individuals with comorbidity within the combined diagnostic categories report lower 

well-being than individuals without comorbidity.  

Method 

Participants 

Participants were recruited from March 2014 to August 2016 through leaflets, Internet 

advertisements, and through three (university) clinics in Germany and Switzerland (Gloster et 

al., 2017) as well as private practices in Switzerland. Participants consisted of N=118 with 

primary DSM-IV MDD, N=47 with primary DSM-IV SP, and N=119 with neither MDD nor 

SP (controls). The majority of each clinical group (66.0% in both MDD and SP) and the 

control group (67.0%) were female, with an average age of 32 years. Likewise, most 

participants had 10-13+ years of education (>75%). Employment status differed per group: In 

the MDD group 52.5% were employed, while 46.6% were unemployed; in the SP group 

38.3% were employed while 61.7% were unemployed and in the control group 57.1% were 

employed and 39.5% were unemployed. For the purpose of comparisons across participant 

groups, the clinical groups were subdivided on the basis of presence of current comorbidity: 
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MDD (n=74 with comorbid anxiety disorders; n=44 without comorbid anxiety disorder) and 

SP (n= 9 with comorbid depressive disorders and n=38 without comorbid depressive 

disorder). Comorbid anxiety disorders included Social Phobia, Specific Phobias, and Panic 

disorder with or without agoraphobia, and Generalized Anxiety Disorder. Comorbid 

depressive disorders included MDD and Dysthymic Disorder. Individuals in the MDD group 

could present multiple anxiety comorbidities, and individuals in the SP group could present 

multiple depressive comorbidities. Current primary diagnoses (i.e. last four weeks) were 

determined with the Structured Clinical Interview for DSM- IV Axis I Disorders (SCID; 

Wittchen, Wunderlich, Gruschwitz, & Zaudig, 1997). All comorbid diagnoses refer to the past 

month (e.g. Social Phobia, Specific Phobias, and Panic disorder with or without agoraphobia), 

except for Generalized Anxiety Disorder that refers to the last six months and Dysthymic 

Disorder that refers to the last two years. The study team rated diagnoses on the Clinical 

Rating Scale (adapted: Unnewehr, Schneider, & Margraf, 1996), in which the highest rating 

corresponded to the primary diagnosis. Participants across the three groups were matched by 

age and sex. Further inclusion criteria were age between 18-65 years and the ability to 

understand German. Exclusion criteria were active current suicidal intent and substance 

dependence. 

Procedure 

This study used a subset of a quasi-experimental, intensive, longitudinal study with 

diagnostic status of group as the quasi-experimental factor examining symptom fluctuations 

and memories thereof by means of event sampling methodology (for details see Gloster et al., 

2017). Trained psychology graduate and doctoral students collected the data. For the present 

study, data from the baseline assessment of participants in the MDD, SP and control group 

were used. All procedures were approved by the local ethics committee. 

Measures  
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Structured Clinical Interview for DSM- IV Axis I Disorders (SCID; Wittchen, Wunderlich, 

Gruschwitz, & Zaudig, 1997).  

 Diagnoses of mental disorders were assessed with the Structured Clinical Interview 

for DSM- IV Axis I Disorders (SCID; Wittchen, Wunderlich, Gruschwitz, & Zaudig, 1997). 

The SCID is a semistructured interview for clinicians and trained researchers for making 

DSM- IV Axis I diagnoses. The interview is separated into different sections corresponding 

categories of diagnoses. Sections begin with an entry question that allow the interviewer to 

skip the associated questions if the entry conditions are not met. Symptoms are coded as 

present, or absent. Studies on the psychometric properties of the SCID indicated good 

reliabilities (Skre, Onstad, Torgersen, & Kringlen, 1991; Williams et al., 1992). Inter-rater 

agreement has been reported to be between 0.72 was SP and 0.93 for MDD (Skre et al., 

1991).  

Mental Health Continuum-Short Form (MHC-SF; Keyes, 2005) 

 The MHC-SF (Keyes, 2005) is a 14-item questionnaire that measures well-being on a 

scale from 1 (never) to 6 (every day), whereas the emotional well-being (3 items), social well-

being (5 items) and psychological well-being (6 items) in the last month was captured. For 

each aspect of well-being a mean score across the respective items was calculated. Higher 

scores indicate greater emotional, social and psychological well-being (Keyes, 2005; S. M. A. 

Lamers, Westerhof, Bohlmeijer, ten Klooster, & Keyes, 2011). The MHC-SF has presented 

good psychometric properties across various age groups and countries (Cronbach's α=0.74 - 

0.89) (S. M. A. Lamers, et al., 2011; Westerhof & Keyes, 2010).  

Statistical Analysis 

Data were analyzed using Statistical Package for the Social Sciences (SPSS) version 

22.0. Prior to analysis data was tested for normality and outliers. Our hypotheses that 

individuals with a diagnosis report lower well-being than controls (hypothesis 1a and 1b), and 

that individuals with comorbidity within the combined diagnostic categories report lower 
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well-being than individuals without comorbidity (hypothesis 2) were tested by means of a 

general linear model with orthogonal contrasts. The two a priori defined contrasts were a) 

control group versus MDD or SP groups, and b) comorbidity versus no comorbidity within 

the combined MDD and SP groups. We controlled for the recruitment location. The α level 

for statistical significance for all analyses was set to 0.05.	Between-group effect sizes were 

calculated according to Cohen's d. Effect sizes of 0.2, 0.5, and 0.8 refer to small, moderate, 

and large effects, respectively (Cohen, 1988).  

Results 

Descriptive Statistics  

 Descriptive statistics of all measures involved in the analyses are shown on the left-

hand side of Table 1.  

Individuals	with	a	MDD	report	lower	well-being	than	controls	(Hypothesis	1a)	 

 Overall well-being as well as emotional, social and psychological well-being were all 

significantly lower in individuals with MDD compared to the control participants, with large 

effect sizes throughout (Table 1).  

Individuals	with	a	SP	report	lower	well-being	than	controls	(Hypothesis	1b)	 

 Likewise, individuals with SP endorsed in significantly lower overall well-being, 

emotional, social and psychological well-being compared to the control group, with large 

effect sizes, respectively (Table 1).  

Individuals with comorbidity within the combined diagnostic categories report lower 

well-being than individuals without comorbidity  (Hypothesis 2) 

 Significant differences were found among individuals with and without comorbidity 

within the combined diagnostic categories (i.e. MDD and SP) in overall, as well as emotional, 

social and psychological well-being (Table 2). Thus, individuals with comorbidity reported 

lower overall, as well as emotional, social and psychological well-being. 
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Discussion 

 The aim of this study was to investigate differences in well-being in individuals with a 

diagnosis of MDD or SP and in individuals with comorbidity within the combined diagnostic 

groups, respectively. To the best of our knowledge, this is the first study to examine 

differences in individuals with MDD or SP in well-being with an explicit control group. As 

hypothesized, we found that individuals with a diagnosis showed lower well-being compared 

to controls. This finding supports previous literature reporting low to medium ranges in 

quality of life in individuals with MDD and SP (Rapaport et al., 2005). A previous study 

compared well-being to a community norm (Rapaport et al., 2005), however, we are unaware 

of any studies that tested these patterns of well-being against an control group matched for 

age and sex. While previous studies used quality of life as outcome measures to examine 

differences in individuals with a clinical diagnosis compared to those without a clinical 

diagnosis (Johansson et al., 2013; Norberg et al., 2008), we used an explicit measure of well-

being. In contrast to quality-of-life measures, the well-being measure applied in the present 

study incorporates the presence of emotional, social and psychological well-being and thus is 

taking different aspects of well-being into account. Importantly, this concept of well-being 

can be directly linked to the definition of well-being of the WHO (2004), which states that 

well-being is present when “the individual realizes his or her own abilities, can cope with the 

normal stresses of life, can work productively and fruitfully, and is able to make a 

contribution to his or her community” (WHO, 2004). Furthermore, it is known that 

individuals with MDD and SP experience lower positive affect, emotions and evaluate events 

as less pleasant and more stressful compared to individuals without MDD and SP (Blanco & 

Joormann, 2018; Dunkley et al., 2017), factors that likely contribute to a generally lower well-

being in individuals with MDD and SP. Moreover, individuals with MDD and SP are clearly 

limited in daily activities (e.g. missed work days, throwbacks at work) in comparison to 

individuals without MDD and SP (e.g. Broadhead, Blazer, George, & Tse, 1990).  
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 As hypothesized, individuals with comorbidity reported lower well-being than 

individuals with no anxiety-depressive comorbidity. Although there is research in the field of 

quality of life, a construct that is sharing similarities with well-being, there is no research so 

far in terms of differences in well-being in adults with and without anxiety-depressive 

comorbidities. Our findings are consistent with those studies reporting lower quality of life 

(Caviccioli et al., 2018; Norberg et al., 2008; Zhou et al., 2017) in individuals with comorbid 

disorders, perhaps due to the higher symptom burden, compared to individuals no 

comorbidity. For instance, a study examining associations of anxiety-depression comorbidity 

and quality of life found that comorbidity to depression in anxiety disorders is linked to lower 

quality of life (Norberg et al., 2008). We extended their findings by including a depression 

diagnosis group, showing that depression was associated with low well-being ratings already. 

Likewise, a study investigating comorbidity in anxiety disorders indicated that well-being 

decreased as individuals moved from having one disorder to having multiple disorders 

(Sherbourne et al., 2010). This indicates that clinicians should be aware for patients 

presenting depression-anxiety comorbidity and that there is greater burden on those with 

comorbidity. The presence of comorbidity may require a different therapeutic approach than 

with single disorders. Indeed, there is evidence that acceptance- and mindfulness-based 

interventions are linked to improved outcomes for patients with comorbidity, and traditional 

Cognitive-Behavioral Therapy (CBT) more helpful for single disorders (Arch & Ayers, 

2013). This is in line with previous research, e.g. a switching trial from CBT to Acceptance 

and Commitment Therapy (ACT) in treatment-resistant patients, that presented a high 

comorbidity rate (Gloster et al., 2015; 2017).  

 Furthermore, we observed a descriptive pattern in well-being in that individuals in the 

control group reported the highest well-being, followed by individuals with SP without 

comorbidity and ultimately individuals with MDD without comorbidity. This pattern 

corresponds to one found in earlier studies (Rapaport et al., 2005; Riihiäki et al., 2016), which 
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found that impairments in quality of life were higher in individuals with MDD than in 

individuals with SP. This suggests that SP may have a rather specific impact on well-being in 

individuals’ lives, while MDD may have a more general and overarching impact on peoples’ 

lives. 

 This study needs to be interpreted in the light of several limitations. First, we relied on 

self-reported measurements to assess well-being. These are prone to biases inherent in this 

assessment approach. Additional analyses of information stemming from other sources (e.g., 

friends and family or employers) may have resulted in different overall findings as self-report 

measures may not capture well-being in their full complexity. Second, the study sample is 

limited to participants with and without MDD and SP. This and because of the potential 

effects of self-selection and treatment, the results may raise the question of generalizability.  

Fourth, we had no data on the long-term course of the two clinical disorders. Thus findings 

cannot be generalized to individuals with chronic depression and their association to well-

being. 

 With these limitations in mind, the current study extended the existing body of 

literature by explicitly investigating differences in well-being in individuals with and without 

MDD or SP, as well as in the subgroups of MDD or SP with and without comorbidity to 

anxiety disorders or to depressive disorders. Also, this is the first study examining the 

implications of the 2-continua model in terms of well-being in adults with and without MDD 

and SP. Future studies should, for instance, investigate the role of well-being in different 

samples other than depressive or anxiety disorders to determine whether results are not 

limited to these particular clinical groups. It may also be helpful to incorporate well-being 

measures in addition to treatment outcome assessments to evaluate treatment outcomes in an 

additional informative way and to augment symptom-based treatment change analyses. 

Moreover, studies should clarify the temporal relationship of a clinical diagnosis of MDD or 

SP and low well-being. This is important as well-being are both diminished in individuals 
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with a clinical diagnosis and evaluating (temporal) pathways may allow to intervene with 

targeted psychological help.  

 Our findings not only suggest that individuals with a clinical diagnosis (i.e. MDD or 

SP) clearly differed from individuals with no clinical diagnosis of MDD or SAD (i.e. 

controls) in respect to well-being, but also that individuals with comorbidity within both 

diagnostic categories engage in lower well-being than those without comorbidity. Thus, our 

findings are of clinical importance and may indicate the need to enhance well-being (Keyes, 

2007) in individuals with a clinical diagnosis. One intervention that promotes well-being is 

ACT (Ciarrochi & Kashdan, 2013).	 	
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Table 1.  
Descriptive Measures of all outcome measures and results of group comparisons 
            

 
MDD-group 

(N=118) 
SP-group 
(N=47) 

Control-Group 
(N=119) 

Difference between MDD and control group Difference between SP and control group 

 
M SD M SD M SD p-value Cohen’s d 95% CI Mean 

difference p-value Cohen’s d 95% CI Mean 
difference 

Measure               

Well-Being 1.67 0.85 2.03 0.96 3.21 0.91 <0.001 1.75 -1.76, -1.30 -1.53 <0.001 1.26 -1.46, -0.85 -1.18 

   Emotional 1.73 0.96 2.55 1.12 3.77 0.92 <0.001 2.17 -2.28, -1.78 -2.04 <0.001 0.79 -1.53, -0.87 -1.22 

   Social 1.39 0.94 1.51 0.96 2.57 1.14 <0.001 1.13 -1.43, -0.90 -1.18 <0.001 1.00 -1.38,  -0.68 -1.06 

   Psychological 1.87 0.98 2.20 1.19 3.47 0.96 <0.001 1.65 -1.85, -1.33 -1.60 <0.001 1.18 -1.58, -0.89 -1.27 

 
Note. CI= Confidence Interval; MDD= Major Depressive Disorder; SP= Social Phobia; Mean differences refer to the difference between the 
respective clinical group and the control group 
	



 
 

Table 2. 
Descriptive measures of clinical groups with and without anxiety-depressive comorbidity and 
results of group comparison 

 
 Combined MDD and SP comorbidity vs. no comorbidity 

 p-value 95% CI Mean difference 

Measure    
Well-Being  <0.001 -0.80, -0.25 -0.49 
   Emotional <0.001 -1.04, -0.44 -0.71 
   Social 0.001 -0.85. -0.22 -0.49 
   Psychological 0.009 -0.73, -0.10 -0.38 

 
Note. CI= Confidence Interval; MDD= Major Depressive Disorder; SP= Social Phobia 
Mean differences refer to the difference between the respective clinical group and the control 
group. 
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