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1.1  Patient-reported outcomes in cancer patients 
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Figure 1. Conceptual abstraction model of PROs in oncological settings 
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1.2 Post-traumatic growth 
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1.3 Cancer-related fatigue 
 

1.3.1 Definition and prevalence 
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1.3.2 Etiology and determinants 

 

 

 

Table 1. Components of the 3P Model and corresponding examples 

Component of the 3P Model 
 

Examples of contributing characteristics 

Predisposing factors  Sociodemographic factors: biological sex, age 
 Psychosocial factors: childhood adversity, history 

of depression, trait anxiety, loneliness 
 Circadian dysregulation, body composition, 

genetic vulnerability, inflammation  
 Pain 

Precipitating factors  Inflammatory processes 
 Treatment-related factors: type of therapy, 

medication 
 Cancer tumor and diagnosis 
 Metabolic and cortisol dysregulation 
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Perpetuating factors  Behavioral factors: physical inactivity, malnutrition 
 Treatment-related factors: maintenance therapy 
 Sleep disturbances, maladaptive coping such as 

catastrophizing 
Note. Factors depicted in this table were classified according to Bower (2019) and Sleight et 
al. (2022).  
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1.3.3 Associations with other patient-reported outcomes 

 

Studies have demonstrated that depressive symptoms and anxiety are consistently associated 

with CRF (Brown and Kroenke 2009; Oh and Seo 2011). When examining the relationship 

between depressive symptoms and CRF, the majority of studies have found significant 

associations between these two. More precisely, correlation coefficients have been shown to 

range from small to large across studies, leading to an overall moderate association from a 

meta-analytic perspective (Brown and Kroenke 2009). Depressive symptoms and CRF 
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showed consistently positive associations not only during, but also before treatment (Wang et 

al. 2023b). According to another meta-analysis, the average effect size of depressive 

symptoms on CRF was high and positive, indicating that higher levels of depressive symptoms 

were significantly associated with higher levels of CRF (Oh and Seo 2011). As depressive 

disorders and CRF share considerable symptom overlap, including tiredness, sleep 

disturbances, and lack of energy, these observed associations are not surprising (Bower 

2014). Nevertheless, it is important, although not always easy, to distinguish CRF from 

depressive disorders, which might be a comorbid syndrome affecting about 15-25% of patients 

. The ESMO guideline suggests the use of a two-question-test about 

the of typical 

activities to help differentiate CRF from a potential depressive disorder (Fabi et al. 2020). Until 

today, it remains unclear if depressive symptoms lead to CRF or are caused by CRF, although 

some studies postulate that a (previous history of a) depressive disorder may be a 

predisposing risk factor for CRF (Bower 2014; Bower 2019; Ma et al. 2020; Schmidt et al. 

2024).  

The results of various studies have indicated that there is a significant relationship between 

anxiety and CRF, with anxiety accounting for approximately 23% of the variance in CRF 

(Brown and Kroenke 2009). Longitudinal studies revealed associations between trait anxiety 

and higher subsequent CRF levels in breast cancer patients, indicating a possible predisposing 

factor (Lockefeer and De Vries 2013; Servaes et al. 2007). However, some studies have also 

identified no associations between anxiety and CRF, suggesting that this relationship may be 

more dependent on other influencing factors than the association between depressive 

symptoms and CRF (Ma et al. 2020; Wang et al. 2024). Consistent with this, also the 

relationship between anxiety and pretreatment CRF remains unclear. While some studies have 

indicated that anxiety may be a predictor of pretreatment CRF, others have not identified an 

association between the two (Goedendorp et al. 2008; Wang et al. 2023b).  Besides, childhood 

trauma and (lifetime) distress have been found to be associated with higher levels of CRF in 

certain cancer patient populations, both possibly also intertwined with depressive symptoms 

and anxiety (Bower 2014; Bower et al. 2014). This suggests that patients who have 

experienced potential traumatic events prior to a cancer diagnosis may be particularly 

vulnerable to the development of CRF. Other psychological factors that may perpetuate CRF 

include (dysfunctional) coping mechanisms such as the tendency to worry, catastrophizing, 

and engagement in negative self-statements, whereas higher acceptance and self-efficacy 

have shown to be associated with less CRF (Bower 2014; van Roozendaal et al. 2023; Wang 

et al. 2024). Overall, there have been indications for a close relationship between CRF, 

particularly emotional and cognitive CRF, with psychological distress and vulnerability (Di 

Meglio et al. 2022). 
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Sleep disturbances, such as insomnia or sleep disruption, are linked to CRF (Bower 2014; 

Bower 2019). Several studies have demonstrated that sleep problems were related to 

subsequent elevated CRF levels both during and after treatment (Jim et al. 2013; Liu et al. 

2012) and have also been shown to be a perpetuating factor for CRF (Sleight et al. 2022). 

Moreover, a subjectively reported higher sleep quality was associated with lower CRF (Tian et 

al. 2016) and interventions aiming for an improvement in sleep quality also resulted in less 

CRF experienced (Dean 2022). In another study, circadian parameters such as late 

chronotype and low circadian amplitude were found to be associated with a higher symptom 

burden of CRF, depressive symptoms, and sleep problems in breast cancer survivors (de Rooij 

et al. 2023). Furthermore, studies analyzing symptom clusters and performing network 

analyses have demonstrated the co-occurrence of CRF and sleep problems (Guo et al. 2019; 

Schellekens et al. 2020). Overall, different explanatory approaches to the relationship between 

sleep and CRF have been proposed, including the discussion of common underlying biological 

mechanisms. However, despite these efforts, causal pathways remain challenging to identify 

(Bower et al. 2011; Dean 2022). 
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    Figure 3. CRF assessment and management flow as recommended by international guidelines 
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Note. Figure translated and adapted from Blickle et al. (2024a). Reproduced with permission from Springer Nature. Cella-Criteria = 
Diagnostic Criteria for CRF proposed by Cella et al. (2001). NRS = Numeric Rating Scale, TCM = Traditional Chinese Medicine. 

 



Introduction                                                                                                                             19 

 
 

1.3.4 Assessment, management, and treatment 

Assessment 

Despite its high prevalence and the multiple negative associations with emotional distress and 

other side effects, CRF remains underdiagnosed and undertreated (Bower 2014; Milzer et al. 

2024). Recent study results from Germany revealed for example that only 13% of cancer 

patients received any screening for CRF during their treatment (Milzer et al. 2024). This is in 

contrast to the international guideline recommendations, which unanimously suggest a 

systematic screening for and management of CRF from the time of a cancer diagnosis 

onwards, with regular monitoring throughout the cancer trajectory (Fabi et al. 2020; Howell et 

al. 2013; National Comprehensive Cancer Network 2023). A commonly suggested screening 

tool is a numeric rating scale (NRS) for CRF severity ranging from 0 to 10 

 (Fabi et al. 2020). On this scale, a value of 0 indicates no CRF, whereas 

values of 1-3 are interpreted as mild, 4-6 as moderate and 7-10 as severe CRF. A score of 4 

or higher indicates at least moderate CRF symptom burden and, thus, warrants a more 

comprehensive diagnostic assessment of possible underlying causes of CRF (Fabi et al. 

2020). Such an assessment may include laboratory tests to identify potential medical causes 

of CRF, such as anemia or thyroid disease. Furthermore, sleep disturbances, an unbalanced 

diet, and the use of concomitant medications should be investigated. 

Validated questionnaires that assess CRF in more detail can also be used for further 

elaboration. Two recent reviews have consistently evaluated the Functional Assessment of 

Chronic Illness Therapy  Fatigue (FACIT-F) as an effective instrument for assessing CRF 

(Campbell et al. 2022; Fisher et al. 2022; Yellen et al. 1997). The 13 items included in the 

FACIT-F assess the severity and impact of CRF on daily life and showed convincing 

psychometric properties. In Europe, another widely used questionnaire is the fatigue module 

of the EORTC quality of life questionnaire (EORTC QLQ-FA12; Weis et al. 2017). It assesses 

CRF multidimensionally with twelve items on the dimensions of physical, emotional, and 

cognitive fatigue and has received excellent psychometric properties in the review of Campbell 

and colleagues (2022). Other highly recommended questionnaires according to Fisher and 

colleagues (2022) are the Fatigue Short Form of the PROMIS and the Piper Fatigue Scale  

Revised (Cella et al. 2016; Piper et al. 1998). The choice of one of the questionnaires may be 

guided by the purpose and the domains most relevant for the clinical context, for instance, if 

the objective is to identify the severity or the multidimensionality of CRF (Campbell et al. 2022). 

Additionally, the availability of time and human resources should be taken into consideration. 

The US Fatigue Coalition has proposed Diagnostic Criteria for CRF (2001). Despite their 

inclusion in the International Classification of Diseases 10th Revision, Clinical Modification 
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(ICD-10- , they are not available in 

the German version, indicating a lack of a gold standard to properly diagnose CRF. This mirrors 

the still insufficient awareness and inadequate care structures for CRF in Germany (Milzer et 

al. 2024).  

Management and treatment 

In addition to regular screening and, if necessary, comprehensive follow-up assessment of 

CRF during treatment and in the post-treatment period, the guidelines advise that all patients 

are provided with comprehensive education and information materials. These should comprise 

explanations of the pathology, courses, and consequences of CRF, aiming to encourage 

patients to address the symptoms and to identify support options for coping (Fabi et al. 2020; 

Howell et al. 2013; National Comprehensive Cancer Network 2023). By offering reassurance 

that they are not alone in experiencing this side effect, and by providing guidance on how to 

manage CRF symptoms, for example through open communication with HCPs, patients can 

be empowered to take an active role in their own care (Schmidt et al. 2022b). Other self-

management options, such as active energy management or keeping a symptom diary, have 

been proposed to alleviate symptom burden and were perceived as helpful by many patients 

(Adriaans et al. 2021; Coolbrandt et al. 2017; Milzer et al. 2022). This emphasizes the 

advantages of PROMs in clinical practice and points out that higher knowledge about potential 

symptoms and their treatment options may allow patients to take a more active role in the 

management of their disease (Purcell et al. 2011).  
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1.3.5 Research gaps 

 

Patients experience an increased symptom burden, particularly CRF, even before the start of 

their planned cancer treatment, and especially when compared with healthy controls (Cella et 

al. 2002; Hinz et al. 2020). However, there is a lack of studies investigating the symptom 

burden of patients at the beginning of the cancer trajectory. This hinders to quantify the extent 

to which patients suffer from and differ in their symptoms from the general population, 

especially at that specific timepoint of the cancer course (Di Meglio et al. 2022; Goedendorp 

et al. 2013; Goedendorp et al. 2008; Pertl et al. 2014). Furthermore, although it is well known 

that CRF at the onset of cancer and its treatment is one of the strongest predictors of 

subsequent CRF burden (Di Meglio et al. 2022), research investigating pretreatment CRF and 

its associations with sociodemographic and psychosocial factors remains scarce. This is an 

intriguing observation, as the revelation of potential associations between pretreatment CRF 

and these factors could represent a promising step for the early detection of patients at high 

risk of developing CRF. A more detailed investigation of the specific burdens and 

interrelationships at the beginning of the cancer trajectory is therefore crucial. More 

specifically, the relationship between pretreatment CRF and anxiety remains equivocal. A 

number of studies have indicated positive associations, while others have found no association 

(Wang et al. 2023b). This dissertation will therefore address these research gaps by answering 

the resulting research questions (see the following section) in Manuscript III. 

1.4 Research questions  

 

The use of PROs has increased significantly in recent decades, suggesting an enhanced 

awareness for a more patient-centered approach in oncology care. The assessment of PROs 

allows for a better understanding of patients  side effects throughout the cancer trajectory and 

subsequent survivorship. Of relevance for the context of this dissertation, the assessment of 

PROs has led to the discovery of PTG as a positive long-term consequence in cancer patients 

and to more knowledge about CRF. However, both PROs, PTG and CRF, are complex and 

multidimensional, and their associations with other relevant PROs in the oncologic field remain 

incompletely understood. The overarching objective of this dissertation is therefore to gain new 

insights into the associations of these variables with other important PROs in cancer patients 

and survivors. 

As stated in section 1.2.5, more longitudinal data and assessments in diverse cancer patient 

populations would facilitate a better understanding of the long-term influences and 

associations of PROs on PTG (Menger et al. 2021). To this end, a cancer survivor population 
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comprising the 15 most prevalent cancer entities of Germany was analyzed in Manuscript I. 

The extent of PTG and the potential influence of psycho-oncological determinants on PTG 

were investigated longitudinally. More precisely, the following research questions were 

answered: 

 What is the extent of PTG in cancer survivors? 

 Are emotional distress, pain, and CRF potential longitudinal determinants of 

PTG? 

 Does CRF literacy, i.e. self-rated informedness about CRF, contribute to higher 

levels of PTG? 

In Manuscript II, the association of PTG with HRQoL was analyzed, as existing literature has 

reported positive linear and quadratic associations, but also no associations between these 

constructs (Casellas-Grau et al. 2017; Liu et al. 2020; Tomich and Helgeson 2012). The 

potential moderating role of CRF in the association of PTG and HRQoL was also part of the 

analyses conducted. Therefore, the manuscript answered the questions: 

 What is the nature of the association between HRQoL and PTG in cancer 

survivors? 

 Does CRF moderate this association? 

In Manuscript III, this dissertation aimed to contribute to a deeper understanding of (1) the 

pretreatment symptom burden in cancer patients compared to healthy controls and (2) the 

factors associated with pretreatment CRF. For the latter, sociodemographic factors and 

patient-reported psychosocial factors and their associations with pretreatment CRF were 

investigated. Consequently, the following research questions were answered: 

 Do patients already suffer from clinically relevant CRF before treatment start 

and is their burden significantly higher compared to a healthy control sample? 

 How are patients with clinically relevant pretreatment CRF characterized in 

terms of sociodemographic factors?  

 Taking these sociodemographic factors into account, what are the associations 

between patients with and without clinically relevant CRF on various 

psychological factors? 
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1.5 General Methods  
 

 

 

1.5.1 The FiX study  
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Table 2. Validated questionnaires to assess PROs in the FiX study 

Measurement  
timepoint 

     Validated questionnaires 

T0  Brief Fatigue Inventory (BFI; Mendoza et al. 1999) 

 EORTC QLQ-C30 (Fayers and Bottomley 2002) 

 EORTC QLQ-FA12 (Weis et al. 2017) 

 Patient Health Questionnaire (PHQ-4; Löwe et al. 2010) 

 

T1  EORTC QLQ-C30 (Fayers and Bottomley 2002) 

 EORTC QLQ-FA12 (Weis et al. 2017) 

 PHQ-4 (Löwe et al. 2010) 

 PTGI (Tedeschi and Calhun 1996) 

 
 

1.5.2 The CogniFit study 
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Table 3. Validated questionnaires to assess PROs in the CogniFit study 

Questionnaire T0 T1 T2 

 Functional Assessment of Cancer Therapy  Cognitive 

Function (FACT-cog; Wagner et al. 2009) 

X X X 

 State Trait Anxiety Inventory (STAI; Spielberger et al. 

2017) 

X X X 

 

 Center for Epidemiologic Studies Depression Scale 

(CESD-R; Eaton et al. 2004) 

X X X 

 EORTC QLQ-FA12 (Weis et al. 2017) X X X 
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 Pittsburgh Sleep Quality Index (PSQI; Buysse et al. 

1989) 

X X X 

 Childhood Trauma Questionnaire (CTQ; Bernstein et 

al. 2003) 

 X  

 Return to work (Van Veldhoven et al. 2015) 

 Quality of Working Life (de Jong et al. 2018) 

X 

X 

X 

X 

X 

X 

 Pain using a Visual Analog Scale (VAS) X X X 

Note. Assessment of T0 took place before start of treatment, assessment of T1 took place 7-
14 days after the end of that therapy, T2 took place one year after T1. 
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2 Manuscript I 
 

Blickle, P., Schmidt, M. E. and Steindorf, K. (2024). Post-traumatic growth in cancer 

survivors: What is its extent and what are important determinants? Int J Clin Health 

Psychol 24 (1), 100418, doi: 10.1016/j.ijchp.2023.100418. 

 

Information on the journal:  

Manuscript I was published as an Open Access article in the International Journal of Clinical 

and Health Psychology. The journal is issued by Elsevier. It publishes research related to 

clinical psychology and psychotherapy, psychopathology, health psychology, and clinical 

neurosciences. The Journal accepts Original Articles (empirical studies) and Review Articles. 

In 2023  was 5.3, with a five-year impact factor of 4.8. 

 

Contribution to the research questions of this dissertation:  

Manuscript I presents the extent of PTG in cancer survivors of diverse cancer types. Further, 

it investigates the influence of common cancer-related side effects experienced two years after 

diagnosis, such as emotional distress, pain, and CRF, on PTG four years after diagnosis. The 

influence of informedness about CRF on PTG is examined. 

 

Data used:  

Data from the two measurement timepoints of the FiX study were analyzed longitudinally in 

Manuscript I. The study population consisted of 1,316 cancer survivors (see section 1.5.1). 

 

The supplementary material for this manuscript can be retrieved from: 

https://doi.org/10.1016/j.ijchp.2023.100418   
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3 Manuscript II 
 

Onyedibe, M. C.*, Blickle, P.*, Schmidt, M. E. and Steindorf, K. (2024). Posttraumatic growth 

and health-related quality of life in cancer survivors: Does fatigue moderate the link? 

Stress Health 40 (2), e3299, doi: 10.1002/smi.3299. 

*shared first authorship 

 

Information on the journal:  

Manuscript II was published as an Open Access article in the Journal Stress and Health. The 

journal is issued by John Wiley & Sons Ltd. It publishes contributions from research fields such 

as health psychology, clinical medicine, psychophysiology, and occupational and 

organizational psychology. 3.0, with a five-year impact 

factor of 3.9. 

 

Contribution to the research questions of this dissertation:  

Manuscript II investigates the nature of the association between HRQoL and PTG in cancer 

survivors. Further, it examines the potential moderating role of CRF in this association.   

 

Data used:  

Data from the second measurement timepoint of the FiX study were analyzed in Manuscript II, 

comprising multiple regression analyses. The study population consisted of 1,316 cancer 

survivors (see section 1.5.1). 

 

The supplementary material for this manuscript can be retrieved from: 

https://doi.org/10.1002/smi.3299 
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4 Manuscript III 
 

Blickle, P., Schmidt, M.E. and Steindorf, K. (2025). Pretreatment Fatigue in Breast Cancer 

Patients: Comparison with Healthy Controls and Associations with Biopsychosocial 

Variables. Cancer Med 14 (1), e70404, doi: 10.1002/cam4.70404. 

 

Information on the journal:  

Manuscript III was published as an Open Access article in the Journal Cancer Medicine. The 

journal is published by John Wiley & Sons Ltd. It is an interdisciplinary oncology journal and 

publishes manuscripts from clinical cancer research, cancer biology, cancer prevention, and 

bioinformatics. 2.9, with a five-year impact factor of 

3.9. 

 

Contribution to the research questions of this dissertation:  

Manuscript III compares the pretreatment symptom burden in newly diagnosed cancer patients 

with those in healthy controls. By applying TCIs, it further investigates the clinically relevant 

symptom burden in the patient group and analyses sociodemographic and psychosocial 

factors that may contribute to an increased likelihood of reporting clinically relevant CRF. 

 

Data used:  

Data from the baseline measurement timepoint of the CogniFit study was analyzed for 

Manuscript III. The analyzed study population consisted of 232 breast cancer patients and 41 

healthy control participants (see section 1.5.2). 

 

The supplementary material for this manuscript can be retrieved from: 

https://doi.org/10.1002/cam4.70404 
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6 Summary 

Patient-

that are made directly by the patient without interpretation by others. PROs can cover the full 

self-reported data, by providing information of the concomitant 

symptoms of the cancer and its treatment, as well as well-being in the subsequent survivorship 

period. In recent decades, PROs have become an increasingly important element in oncology. 

They provide valuable insights, especially into common, but invisible sequelae, such as 

cancer-related fatigue (CRF), but also support the understanding of positive long-term effects, 

such as post-traumatic growth (PTG). To date, despite the fact that PTG has received 

increasing attention in recent research, associations of PTG with common PROs in cancer 

survivors are still unclear. Moreover, it appears that PTG may influence patients' HRQoL, but 

the nature of this relationship remains inconclusive. In addition to PTG as a favorable long-

term outcome, investigation into one of the most burdensome PROs in oncology, CRF, has 

revealed that it rarely appears alone, but in complex and incompletely understood interactions 

with other (patient-reported) factors. Furthermore, there is evidence that CRF occurs already 

prior to cancer treatment, but few studies have investigated CRF at this specific time. The 

overarching aim of this cumulative dissertation was therefore to make novel contributions to 

the field by providing findings regarding the associations of CRF and PTG with important 

cancer-related side effects and health related quality of life (HRQoL).   

 

Three scientific publications, based on two research projects, the FiX study and the CogniFit 

study, were included in this dissertation. The analyses of the FiX study incorporated 1,316 

cancer survivors of the 15 most prevalent cancer entities in Germany that were assessed 

longitudinally at two measurement timepoints. The results of multiple regression analyses of 

the first manuscript revealed that PTG may be influenced by common cancer-related side 

effects, such as emotional distress, pain, and CRF, suggesting log-linear determinants of 

subsequent PTG levels. Furthermore, it appeared that informedness about CRF contributed 

significantly to the variance explained in PTG (total R² = 14.2%), indicating that survivors who 

felt well informed about CRF exhibited higher levels in PTG compared to those who felt poorly 

informed about CRF. Secondly, in a further manuscript analyzing the same study population 

from the FiX study, this dissertation provided support for the hypothesis that the cross-sectional 

association between HRQoL and PTG may be quadratic, suggesting a convex shape (  = 

0.303, p < 0.001, 95% CI [0.002, 0.005]). In addition, this association seemed not to be 

moderated by CRF. Nevertheless, the results corroborated existing findings that CRF 

substantially impacts HRQoL levels (   p  In sum, 

the findings of Manuscript I and II provided support for the theoretical assumptions regarding 
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PTG development, that positive and negative consequences can coexist. Thirdly, a manuscript 

reporting results of the CogniFit study, in which a total of 232 breast cancer patients prior to 

treatment and 41 healthy controls were analyzed, was included in this dissertation. It revealed 

significantly higher levels of most symptoms, such as impaired functioning or sleep problems, 

in patients compared to healthy controls. Further, a substantial part of patients suffered from 

a clinically relevant pretreatment symptom burden, particularly pretreatment CRF (48.7%). 

Logistic regression analyses, restricted to the patient sample, indicated that various 

sociodemographic factors (younger age, obesity, having low social support, having low 

education), psychosocial factors (high levels of depressive symptoms and anxiety, and lower 

levels of sleep quality and functioning), and overall health status increased the risk of scoring 

above the threshold of clinical importance for clinically relevant CRF.  
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7 Zusammenfassung 

Patientenberichtete Endpunkte (PROs) sind subjektive Aussagen über den eigenen 

Gesundheitszustand, die direkt von Patient*innen gegeben werden und ohne Interpretation 

durch andere erfolgen. PROs reichen von Informationen über mögliche Begleiterscheinungen 

der Krebserkrankung und ihrer Behandlung bis hin zu Angaben zum Wohlbefinden in der 

anschließenden Überlebensphase. In den letzten Jahrzehnten haben PROs in der Onkologie 

zunehmend an Bedeutung gewonnen. Sie liefern vor allem wertvolle Information über häufige, 

aber unsichtbare Folgeerscheinungen, wie z. B. krebsbedingte Fatigue (CRF), erweitern aber 

auch das Verständnis über positive Langzeiteffekte, wie z. B. posttraumatisches Wachstum 

(PTG). Obwohl PTG in der jüngeren Forschung zunehmend Beachtung findet, sind die 

Zusammenhänge zwischen PTG und krebsspezifischen PROs bei Krebsüberlebenden bislang 

noch unklar. Zudem scheint es zwar, dass PTG die gesundheitsbezogene Lebensqualität 

(HRQoL) der Patient*innen beeinflussen kann, aber bisherige Studien liefern widersprüchliche 

Ergebnisse hinsichtlich der Art dieser Beziehung. Neben PTG als positivem Langzeiteffekt, 

legen Studien zu einer der belastendsten Krebsnebenwirkungen, der CRF, nahe, dass sie 

selten allein auftritt, sondern vielmehr in komplexen, bislang unvollständig verstandenen, 

Wechselwirkungen mit anderen (von Patient*innen berichteten) Faktoren steht. Darüber 

hinaus deuten bisherige Daten darauf hin, dass CRF bereits vor Beginn einer Krebstherapie 

auftreten kann, jedoch gibt es bislang nur wenige Studien, die CRF zu diesem spezifischen 

Zeitpunkt untersuchen. Das übergeordnete Ziel dieser kumulativen Dissertation war es daher, 

neue Erkenntnisse über die Zusammenhänge von CRF und PTG mit wichtigen krebsbedingten 

Nebenwirkungen und der gesundheitsbezogenen Lebensqualität (HRQoL) zu gewinnen. 

Drei wissenschaftliche Publikationen, die auf zwei Forschungsprojekten basieren, der FiX-

Studie und der CogniFit-Studie, sind in die vorliegende Dissertation eingeflossen. In die 

Analysen der FiX-Studie wurden 1.316 Krebsüberlebende der 15 häufigsten Krebsarten in 

Deutschland einbezogen, die zu zwei Messzeitpunkten untersucht wurden. Die Ergebnisse 

multipler Regressionsanalysen des ersten Manuskripts zeigten, dass PTG durch häufige 

krebsbedingte Nebenwirkungen wie emotionale Belastung, Schmerzen und CRF determiniert 

werden kann, was auf loglineare Einflussfaktoren auf PTG hinweist. Darüber hinaus zeigte 

sich, dass die Informiertheit über CRF signifikant zur erklärten Varianz in PTG beitrug 

(Gesamt-R² = 14,2 %), was zeigte, dass Überlebende, die sich gut über CRF informiert fühlten, 

höhere PTG-Werte aufwiesen als diejenigen, die sich schlecht über CRF informiert fühlten. 

Zudem unterstützten die Ergebnisse eines weiteren Manuskripts, das dieselbe Stichprobe der 

FiX-Studie analysierte, die Hypothese, dass der querschnittliche Zusammenhang von HRQoL 

und PTG quadratisch und konvex zu sein scheint (ß = 0.303, p < 0.001, 95% CI [0.002, 0.005]). 
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Dieser Zusammenhang wurde nicht durch CRF moderiert. Dennoch bestätigten die 

Ergebnisse bisherige Befunde, dass CRF einen signifikanten Einfluss auf das Ausmaß der 

-0.590, p < 0.001, 95% CI [-0.573, -0.493]). Insgesamt lieferten die Ergebnisse 

von Manuskript I und II Unterstützung für die theoretischen Annahmen zur Entstehung von 

PTG, dass positive und negative Folgen einer Krebserkrankung koexistieren können. Ein 

weiteres, drittes Manuskript in dieser Dissertation basierte auf Daten der CogniFit-Studie und 

analysierte 232 Brustkrebspatientinnen vor Behandlungsbeginn und 41 gesunde 

Kontrollprobandinnen. Dabei zeigte sich, dass die meisten Symptome, wie unter anderem 

funktionelle Einschränkungen oder Schlafprobleme, bei den Patientinnen deutlich stärker 

ausgeprägt waren als bei den gesunden Kontrollprobandinnen. Zudem litt ein erheblicher 

Anteil der Patientinnen bereits vor der Behandlung unter einer klinisch relevanten 

Symptombelastung, insbesondere unter CRF (48,7 %). Logistische Regressionsanalysen der 

Patientinnendaten ergaben, dass verschiedene soziodemografische Faktoren (jüngeres Alter, 

Übergewicht, geringe soziale Unterstützung, niedriges Bildungsniveau), psychosoziale 

Faktoren (hohe Depressivitäts- und Angstwerte sowie schlechtere Schlafqualität und 

Funktionsfähigkeit) und ein reduzierter allgemeiner Gesundheitszustand das Risiko erhöhten, 

den Schwellenwert für klinisch relevante CRF zu überschreiten.  

Insgesamt liefert diese Dissertation neue Erkenntnisse über die verschiedenen Assoziationen 

von PROs anhand zweier Patient*innenstichproben. Basierend auf den Analysen des ersten 

Manuskripts konnten längsschnittliche Zusammenhänge von emotionaler Belastung, Schmerz 

und CRF mit PTG identifiziert werden, die somit krebsspezifische Einflussfaktoren auf PTG 

darstellen. Der im zweiten Manuskript gefundene quadratische, wenn auch eher schwache 

Zusammenhang zwischen PTG und HRQoL deutet darauf hin, dass höhere PTG-Werte nicht 

notwendigerweise mit einer höheren HRQoL einhergehen und dass dieser Zusammenhang 

unabhängig von CRF-Werten besteht. Darüber hinaus zeigten die Ergebnisse des dritten 

Manuskripts dieser Dissertation, dass die Symptombelastung, insbesondere CRF, bei 

Brustkrebspatientinnen bereits vor der Behandlung in einem klinisch relevanten Ausmaß 

vorliegt und mit verschiedenen soziodemografischen und psychosozialen Faktoren 

zusammenhängt. Diese Ergebnisse stützen die Empfehlungen internationaler Leitlinien, CRF 

frühzeitig zu erfassen und darüber aufzuklären. Dadurch könnte bereits zum Zeitpunkt der 

Diagnose mit supportiven Maßnahmen bei CRF und anderen Symptomen begonnen werden, 

um die Toleranz gegenüber anstehenden Therapien zu erhöhen. Zukünftige Forschung zu 

Symptomzusammenhängen von CRF vor Behandlungsbeginn sowie zu zugrundeliegenden 

kausalen Mechanismen, die zu PTG beitragen, könnten vielversprechend sein und letztendlich 

zu einer Verbesserung der Lebensqualität von Patient*innen und Überlebenden beitragen, 

indem ihre Perspektive durch PROs einbezogen wird.
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