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Abstract (German) 

 

Hintergrund: Die Diagnose eines lokal begrenzten Prostatakarzinoms (LPCa) stellt einen Wendepunkt im 

Leben vieler betroffener Männer dar. Initial berichten viele Männer nach der Diagnose von Todesangst, 

obwohl die Überlebensraten beim LPCa hoch sind. Wegen der guten Prognose ist eine sofortige invasive 

Behandlung, die schwere Nebenwirkungen haben kann, nicht zwingend notwendig. Daher gewinnen 

Fragen an Bedeutung, wie betroffene Männer langfristig mit der LPCa-Erkrankung leben und eine hohe 

Lebensqualität aufrechterhalten können. Gegenstand dieser Dissertation ist die gesundheitsbezogene 

Lebensqualität von Männern mit LPCa unter verschiedenen Behandlungen und die Zusammenhänge mit 

individuellen Bewältigungsstrategien. 

Ziel: Ziel war es, zu untersuchen, inwiefern die Informationssuche mit einer erhöhten Krankheitsangst 

einhergeht (Studie 1), wie die Erektionsfähigkeit mit dem Selbstwert zusammenhängt (Studie 2), welche 

Faktoren das Bereuen der Behandlungsentscheidung vorhersagen (Studie 3) und wie Coping-Strategien 

und Angst (Studie 4) bei Männern mit LPCa assoziiert sind. 

Methode: Die vier Studien, die die Basis dieser Dissertation bilden, entstanden in zwei 

Forschungsprojekten mit LPCa Patienten: Das erste Projekt war eine querschnittliche Befragungsstudie 

(N =292), das zweite Projekt war eine prospektive, nicht-interventionelle, multi-zentrische 

Längsschnittstudie (N =183). Daten wurden mithilfe von linearen (Studie 1, Studie 2) und logistischen 

Regressionsmodellen (Studie 3) sowie mit Wachstumskurven-Analysen (Studie 4) und einem neuen 

Level-Kontrast Ansatz (Studie 4) analysiert. 

Ergebnisse: Eine größere Zahl an Informationsquellen ging mit einer höheren Angst unter Männern 

einher, die das Internet häufiger nutzten und sich weniger gut über ihre Erkrankung informiert fühlten 

(Studie 1). Eine veränderte Erektionsfähigkeit sagte Beeinträchtigungen im Selbstwert vorher (Studie 2). 

Zeitdruck nach der Diagnose und erektile Dysfunktion erhöhten die Wahrscheinlichkeit für ein Bereuen 

der Behandlungsentscheidung, während eine hohe Zufriedenheit mit dem Sexualleben diese 

Wahrscheinlichkeit verringerte (Studie 3). Initial war die Krankheitsangst erhöht und verringerte sich 

mit der Zeit. Mehr emotions-fokussierte Coping-Strategien hingen mit höherer Angst zusammen, 

während mehr problem-fokussierte Coping-Strategien oder eine Balance dieser beiden Strategien mit 

weniger Angst assoziiert waren (Studie 4). 

Schlussfolgerung: Die Ergebnisse unterstreichen, dass psychologische Faktoren eine wichtige Rolle im 

Zusammenhang mit LPCa spielen. In zukünftigen Studien sollten Interventionen untersucht werden, die 

dem Zeitdruck entgegenwirken. Implikationen dieser Arbeit für die klinische Praxis sind Bemühungen, 

Zeitdruck zu mindern, das psychologische Wohlbefinden und Sexualleben der Männer in der 

medizinischen Beratung zu thematisieren, eine kurze Übersicht mit validierten Informationsquellen 

auszuhändigen und Kontakte zu psycho-onkologischen Angeboten zu nennen. 
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Abstract (English) 

 

Background: The diagnosis of localized prostate cancer (LPCa) presents a disruption in the lives of many 

men. Initially, many men who receive this diagnosis report death anxiety, although survival rates for 

LPCa are high. Due to the good prognosis, immediate invasive treatment, which may involve severe side 

effects, is not imperative. Against this background, questions of how men can live with LPCa in the long 

term and maintain a good quality of life are increasingly important. The focus of this dissertation is 

health-related quality of life in men with LPCa undergoing different treatment strategies and 

associations with individual coping strategies.  

Aim: We aimed to investigate how information seeking is associated with disease anxiety (Study 1), how 

erectile dysfunction relates to self-esteem (Study 2), which factors predict decisional regret (Study 3), 

and how coping and anxiety are interrelated (Study 4) in men with LPCa.  

Method: The four studies comprising the basis of this dissertation arose from two research projects 

involving men with LPCa: The first project was a cross-sectional survey (N =292 men with LPCa) and, the 

second project was a prospective, non-interventional, multi-center, longitudinal study (N =183 men 

with LPCa). Data were analyzed using linear (Study 1, Study 2) and logistic regression models (Study 3), 

growth curve analyses (Study 4) and a new level-contrast approach (Study 4).  

Results: A greater number of information sources was associated with higher anxiety in men, who used 

the internet more frequently and felt less informed about their LPCa (Study 1). Altered erectile 

functioning predicted impairment in self-esteem (Study 2). Time pressure after LPCa diagnosis and 

erectile dysfunction increased chances of decisional regret, while satisfaction with sexual life decreased 

the probability of regret (Study 3). Initially, illness anxiety was enhanced and diminished over time. More 

emotion-focused coping was associated with higher anxiety, whereas more problem-focused coping or 

a balance of the two coping strategies was associated with less anxiety (Study 4). 

Conclusion: The findings of this dissertation emphasize that psychological factors play an important role 

in the context of LPCa. Future studies should examine interventions targeted at counteracting time 

pressure. Implications of this thesis for clinical practice include efforts to reduce time pressure, 

addressing men's psychological well-being and sexual life in medical consultations, providing a brief 

overview with validated sources of information and contact details for psycho-oncological services. 
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1 Introduction 

A diagnosis of prostate cancer (PCa) represents a critical juncture for many men: In the sensitive phase 

after diagnosis in particular, a lot of men experience their PCa as a death sentence [1, 2], although 

objective survival rates are favorable [3, 4]. This is critical because PCa is the most common cancer type 

in men, with many men (about one in seven) diagnosed with the disease during their lifetime [3]. 

Improved screening methods (e.g. PSA test, see Box 1) allow PCa to be detected frequently at an early 

stage, when the cancer is confined to the prostate gland (localized PCa (LPCa), see Box 1) and has a very 

good prognosis [4]. Simultaneously, early detection presents the risk of overdiagnosis (“a cancer 

diagnosed […] that would not otherwise result in symptoms or death“ [5], p. 205) and overtreatment 

(“treatment […] which may not be required or sometimes even prove harmful for the patient” [6], 

p 3815). 

Men with LPCa can choose between different treatment options including Active Surveillance (AS; close 

urological observation with changing to local therapy in case of disease progression), radiotherapy (RT; 

including external beam radiation therapy (EBRT) and brachytherapy (BRT), in which radioactive seeds 

are inserted into the prostate gland) and radical prostatectomy (RP, surgical removal of the prostate). 

The different treatment strategies (AS, RP, EBRT) do not differ in terms of mortality [7], but clearly do 

with regard to invasiveness: The main side effects of RP are erectile dysfunction and urinary 

incontinence, whereas the possible side effects of RT include erectile, urinary, and rectal problems [8]. 

These treatment side effects do not apply to AS, but disease progression or metastasis may occur more 

frequently than with local therapies [7]. Additionally, increased disease anxiety under AS compared with 

local therapies is possible [9]. 

“More men die with prostate cancer than because of it” (Jacklin, Philippou, Brewster & Bryant, 2021 [10], p.1) 

About one in 39 men with PCa will die from the disease [3]. This is a lower mortality rate compared to 

other cancer types [11], primarily attributable to PCa often being detected at an early stage: Especially 

in localized tumors, which are diagnosed in the majority (90% of patients) [4], men have good chances 

of survival (five-year relative survival rates approaching 100%). In light of this, aspects of quality of life 

are important to discuss: How do men with LPCa cope with their disease? How do treatment side effects 

(e.g., erectile dysfunction) affect quality of life? How can we ensure that men choose the treatment 

option that is best for them and that they will not regret in the longer term? This dissertation highlights 

different aspects of quality of life in men with LPCa, with a focus on sexuality, as this can be markedly 

affected by local PCa treatment [12, 13]. The following constructs were examined in different projects: 

Disease-specific anxiety (Study 1 [14], Study 4 [15]), coping strategies (Study 1, Study 4), sexuality 

(Study 2 [16], Study 3 [17]), self-esteem (Study 2), decisional regret (Study 3), and time pressure 

(Study 3). In all projects, primary emphasis was placed on men's subjective perspectives, since this is 

crucial, especially in quality-of-life considerations. 

1.1 State of research 

1.1.1 Disease-specific anxiety 

“I was in a daze, unsure of myself, frightened, and cranky with myself” (PCa patient quote [2], p.6) 

For many men, a PCa diagnosis elicits fear of dying from the disease [1, 2]. Particularly before treatment, 

many PCa patients report anxiety (27.0%); during (15.1%) and after (18.5%) treatment, fewer men 

indicate experiencing anxiety [18]. It seems that many men learn to cope with the disease over time. 

Nevertheless, a meta-analysis [19] found that one sixth of PCa patients experienced “significant anxiety 

symptoms” (p. 4).A large-scale randomized controlled trial (RCT) [20] demonstrated that 15.2% of men 

with LPCa reported clinically relevant anxiety six years after diagnosis. 
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Table A: D'Amico and colleagues6 divide localized prostate carcinomas into three risk categories (Source: own illustration) 

Uncontrolled, malignant growth of prostate cells is referred to as prostate cancer (PCa). The etiology of PCa is 

largely unclear, with age and ethnicity as confirmed risk factors3. Additionally, genetic predisposition, hor-

mones, and lifestyle aspects (e.g., smoking, diet) are considered potential causal factors.  

Based on digital rectal examination and serum PSA level, suspected PCa diagnosis is made, which needs to be 

confirmed by biopsy3. After diagnosis, tumor risk is classified to derive appropriate treatment recommen-

dations, whereby three characteristic values are used: TNM classification, PSA value, and Gleason score/ ISUP 

grade. TNM classification indicates spread of the tumor (staging): LPCa (confined to the prostate), locally 

advanced PCa (capsule is breached and neighboring tissue infiltrated), or metastatic PCa (metastases in 

regional lymph nodes or distant metastases are present). The Gleason score assesses the tumor regarding the 

degree of differentiation (grading). It evaluates the primary and secondary growth pattern of the tumor with 

numerical values summed (range: 2-10). The International Society of Urological Pathology (ISUP) revised 

Gleason grading in 20145 (ISUP grade, range: 1-5). According to D'Amico criteria6, LPCa can further be 

differentiated in terms of risk: low-, intermediate- and high-risk localized carcinomas (see Table A).  

Box 1  Medical Background 

The prostate, resembling a chestnut in shape and size, is a gland, 

that provides supporting function in the reproductive system1. It 

consists of up to 50 epithelial glands in addition to smooth 

musculature2 and is encased in a fibrillar capsule, surrounded by 

nerves and blood vessels1. It is located directly under the bladder 

(Figure A) and encloses the urethra. The lower apex of the 

prostate lies on the external urethral sphincter. The prostate has 

several tubular components extending within it, comprising the 

proximal urethra and two ejaculatory ducts which intersect within 

the gland (seminal colliculus)1. Thereby, the prostate assists in the 

control of ejaculatory and urinary flow. The prostate has complex 

functions and a sensitive location. Removal can irreversibly 

damage neural fibers, which can have serious consequences 

(e.g., erectile dysfunction, urinary incontinence). The primary 

function of the prostate is the production of secretion protecting 

sperm cells1. This contains, i.a., the prostate-specific antigen 

(PSA), which is also used as a tumor marker in diagnostics. 

 

Figure A: The prostate is located directly 

underneath the bladder (Image source: 

Antonia Schwarz/sci|vis|to) 

 

1Singh O, Bolla SR (2021) StatPearls: Anatomy, Abdomen and Pelvis, Prostate, Treasure Island (FL). 
2Zilles K, Tillmann BN (2010) Anatomie. Springer-Lehrbuch. Springer Berlin Heidelberg, Berlin, Heidelberg. 
3Bott SRJ, Ng KL (eds) (2021) Prostate Cancer, Brisbane (AU). 
4Amin MB, Grignon D, Humphrey PA, Srigley JR (eds) (2003) Gleason Grading of Prostate Cancer: A Contemporary 

Approach, 1st edn. Lippincott Williams & Wilkins, Philadelphia. 
5Hupe MC, Offermann A, Sailer V, Merseburger AS, Perner S (2019) Status quo 5 years after the introduction of the 

new ISUP 2014/WHO 2016 prostate cancer grade groups. Aktuelle Urol 50(6):619–624. 
6 D’Amico AV, Whittington R, Malkowicz SB, Schultz D, Blank K, Broderick GA, Tomaszewski JE, Renshaw AA, Kaplan I, 

Beard CJ, Wein A (1998) Biochemical outcome after radical prostatectomy, external beam radiation therapy, or 

interstitial radiation therapy for clinically localized prostate cancer. JAMA 280(11):969–974. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Low-risk Intermediate-risk High-risk 

TNM  T1c – 2a T2b T2c 

 and or or 

PSA ≤ 10 ng/ml 10.1 – 20 ng/ml ≥ 20.1 ng/ml 

 and or or 

Gleason / ISUP ≤ 6 / 1 7 (7a, 7b) / 2-3 ≥ 8 / 4-5 
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The latter RCT [20] found that men under AS, after RT, and after RP did not differ in terms of anxiety, 

suggesting that treatment strategies for LPCa may not account for differences in anxiety. This raises the 

question which factors may then explain different expressions of anxiety among men with LPCa. 

Cognitive illness representations [21], i.e. how patients explain their disease for themselves, represent 

a possible explanatory approach: A meta-analysis on illness representations [22] showed that patients 

reported higher anxiety when they anticipated more consequences for their disease and lower anxiety 

when they felt a higher sense of control over their condition. The few previous studies on illness 

representations of PCa patients confirm these associations [23, 24]. Disease-specific anxiety is a 

construct of utmost relevance, because it is associated with decreased quality of life [25] and increased 

risk of depression [26] in men with PCa. In addition, anxiety may also affect medical decision making 

(e.g., treatment decisions), among both patients [27] and physicians [28].  

1.1.2 Coping strategies 

After a LPCa diagnosis, every patient may sooner or later face the issue of how to deal with the disease. 

Questions that may arise in men with LPCa include: "Do I want to have local treatment immediately or 

do I want to observe the tumor first? Do I want to talk to other PCa patients or would I rather not talk 

about the topic at all? How can I become active in my everyday life to better live with the disease?”. 

Coping strategies can be broadly divided into problem-focused (strategies approaching a stressor; e.g., 

research information on different PCa treatments) and emotion-focused coping (strategies avoiding a 

stressor; e.g., activities that are unrelated to PCa to distract oneself from the emotions related to the 

disease) [29]. Green and colleagues [30] showed that lower emotion-focused coping according to this 

definition was associated with a higher quality of life in men with PCa. Another study with PCa patients 

[31] revealed a suppressive effect of emotion-focused coping: The negative association between illness 

uncertainty and mental well-being demonstrated in this study was increased by avoidant coping 

strategies.  

“We put ourselves through a crash course on prostate cancer” (PCa patient quote [32], p.394) 

Information search is one facet of problem-focused coping which is widely adopted by PCa patients [33]: 

Shortly after PCa diagnosis, men have a high need for information, which may persist in the long term if 

symptoms (e.g., sexual/urinary problems) are pronounced [34]. Cuypers and colleagues [35] showed 

that at one year, about one-third of men with LPCa were not satisfied with the information received 

shortly after diagnosis. Urologists are still the most important source of information for men with PCa 

[36]. The internet also plays an important role with one-sixth of PCa patients citing it as their main source 

of information [37]. How using different information sources is related to anxiety is an open question. 

1.1.3 Sexuality 

“Sexuality is not just if you can do it” (PCa patient quote [1], p.21) 

Since local treatment strategies of LPCa (RP, RT) can severely impact sexual functioning, sexuality holds 

an important position as a part of quality of life among men with PCa. Many men after local treatment 

(up to three quarters of men after RP [12, 38], one third of men after RT [13]) report impaired erectile 

functioning. Some studies demonstrate improvements of erectile dysfunction over time, however, pre-

treatment functional levels can usually not be regained [39]. Most studies concentrate on physical 

aspects of sexuality (e.g., erectile dysfunction), though this only represents one facet of sexuality.  

Aspects such as the importance of sexuality or satisfaction with sexual life represent more psychological 

facets of sexuality. Previous studies with PCa patients suggest that satisfaction with sexual life is a 

distinct construct from erectile functioning and is largely recoverable [40]. However, an altered sexual 

life after cancer has been linked to decreased sexual satisfaction [41]. At the time of PCa diagnosis, men 
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are on average 66 years old [3, 4]. While age-related stereotypes might suggest that sexuality is no 

longer of great importance in this phase of life, a systematic review of qualitative studies among older 

adults in the general population revealed that sexuality also plays an important role in this age group, 

although sexual activity may be affected by diseases [42]. 

1.1.4 Self-esteem 

“[Prostate cancer] definitely affects your sense of self” (PCa patient quote [43], p.7) 

Bailey defined self-esteem as [44] “the summary judgment of the collected separate assessments of 

one's self-meaning, self-identity, self-image, and self-concepts” (p. 393). Self-esteem and PCa may 

relate in many ways: The self-image of one's own body might be altered after a severe surgery like RP. 

The self-concept of being strong and healthy may be violated by a cancer diagnosis. Self-identity as a 

partner/husband may be affected by impaired erectile functioning after local treatment. These 

associations are confirmed by previous research: In an online survey with PCa patients and their 

partners [2] more than half of partners indicated that PCa had affected PCa patients’ self-esteem. Self-

esteem is important because it is connected to distress and quality of life in PCa patients [45]. Factors 

that may predict self-esteem in this cohort include treatment side effects, altered body image, and 

sexual orientation [46–48]. 

1.1.5 Decisional regret 

“If I had known how this would affect me after surgery, I would have decided against therapy”  
(PCa patient quote [17], p.3759) 

Why do men with PCa later regret their treatment decision? Previous studies demonstrated that severe 

treatment side effects, such as erectile dysfunction [49, 50] and urinary incontinence [51, 52], are 

associated with greater regret. Additionally, unmet expectations [53] also play a role: If men assume 

that they will have little or no impairment in their erectile functioning after PCa treatment and this 

expectation is not confirmed, this may promote later regret. Accordingly, regret is less likely to occur 

after an informed treatment decision [54, 55, 52] and after shared decision-making [56]. Especially since 

men with LPCa have a good prognosis, it is essential that they can live with their disease well in the long 

term. In this context, regret acquires an important role. Regarding the question of how many men with 

PCa regret their treatment decision, evidence varies: Most studies find proportions of decisional regret 

ranging from 4% [57] to 31% [58] of PCa patients. However, a recent population-based retrospective 

observational study [49] showed that nearly two-thirds of men with nonmetastatic PCa reported some 

form of decisional regret. Here, the authors distinguished between mild and moderate/severe regret.  

1.1.6 Time pressure 

“[I have] decided too quickly” (PCa patient quote [17], p.3757) 

Although time pressure is ubiquitous in clinical settings, there is surprisingly little research on this topic. 

In a qualitative study, Kendel and colleagues [59] found that men with LPCa perceive time pressure after 

their diagnosis, which can be particularly challenging in the treatment decision phase. To the best of our 

knowledge, the role of time pressure after the diagnosis of LPCa and its association with later regret 

have not yet been investigated. However, studies from other research fields demonstrated that time 

pressure is associated with affective outcomes (e.g. emotional exhaustion [60]), less adherence to 

medical guidelines [61], and enhanced decisional regret [62].  
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1.2 Relevance to the field of research 

A diagnosis of PCa represents a disruption in the lives of many men. Particularly shortly after diagnosis, 

men are in a sensitive phase that can be characterized by fear and uncertainty [1, 63]. In this sensitive 

phase, however, men have to make far-reaching decisions, some involving irreversible consequences. 

“I would rather have a life than a sex life” (PCa patient quote [1], p.19) 

Despite the objectively good survival rates of LPCa, the cancer diagnosis is often perceived as a death 

sentence resulting in a desire for immediate tumor removal in many men [32, 59]. The initial focus on 

survival and cancer eradication supersedes other aspects of quality of life, such as sexuality, which 

regain importance over time. This constellation is critical as it may promote later decisional regret, 

especially if the treatment decision is made under perceived time pressure. It is essential to have a 

better understanding of the (information) needs of men after PCa diagnosis, how treatment side effects 

relate to psychological well-being and how PCa patients cope with their disease to best support them 

in the sensitive phase of decision making and thus allow a high level of satisfaction with the treatment 

decision and good quality of life in the longer-term (survivorship-phase). 

1.2.1 Aims 

Four publications are incorporated into this dissertation to address the following objectives: 

1. So far, the role of different information sources, notably the internet, regarding illness anxiety 

in men with PCa remains largely unclear. The purpose of the study was hence to investigate, 

how the internet, the number of information sources used and subjective information on PCa 

predict disease-specific anxiety in men with LPCa. 

 

 Study 1: Hilger, C.*, Otto, I.*, Hill, C., Huber, T., & Kendel, F. (2019). „Dr. Google“ – 

Informationssuche und Krankheitsangst bei Männern mit lokal begrenztem 

Prostatakarzinom. Der Urologe, 58, 1050-1056. *shared first authorship [14] 

 

2. To date, there is limited data on the importance of sexuality among men with PCa, thus the aim 

of this study was to assess the importance and compare between men after RP and under AS. 

In addition, a further goal was to analyze the associations of erectile functioning and self-

esteem, considering the role of the importance of sexuality. 

 

 Study 2: Hilger, C., Schostak, M., Neubauer, S., Magheli, A., Fydrich, T., Heuse, S. & Kendel, 

F. (2019). The importance of sexuality, changes in erectile functioning and its association 

with self-esteem in men with localized prostate cancer: data from an observational study. 

BMC Urology, 19(1): 9. [16] 

 

3. In the context of PCa, time pressure has not yet been studied and the focus of previous research 

regarding sexuality has mostly been on functional/physiological aspects. We aimed to bridge 

these research gaps by examining the associations of erectile dysfunction, satisfaction with 

sexual life, information provided by the urologist, and time pressure after diagnosis with 

decisional regret among men with LPCa. 

 

 Study 3: Hilger, C., Schostak, M., Otto, I., & Kendel, F. (2021). Time pressure predicts 

decisional regret in men with localized prostate cancer: data from a longitudinal 

multicenter study. World Journal of Urology, 39(10): 3755–3761. [17] 
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4. To our knowledge, longitudinal studies of how illness representations, coping strategies, and 

anxiety are associated among men with LPCa have not been conducted. The objective of this 

study was to analyze how these constructs develop over the course of LPCa and how they are 

interrelated. 

 

 Study 4: Otto, I., Hilger, C., Magheli, A., Stadler, G., & Kendel, F. (2021). Illness 

representations, coping and anxiety among men with localized prostate cancer over an 18-

months period: A parallel vs. level-contrast mediation approach. Psycho-Oncology. [15] 

2 Methods 

The four studies providing the basis of this dissertation arose from two research projects involving men 

with LPCa, which will be described subsequently in detail. 

2.1 Project 1: Disease anxiety and coping strategies in tumor patients 

This study was nested in the non-interventional, multicenter HAROW (Hormone Therapy, Active 

Surveillance, Radiotherapy, Operation, Watchful Waiting) study [64] which recruited men after the 

diagnosis of LPCa from 2008 to 2013. For the current project, men who initially opted for RP (n = 378) 

were matched to men who chose AS as their primary treatment (n = 378) based on time since treatment 

decision (Figure 1). Men with LPCa of the low and intermediate risk category according to D’Amico [65] 

(see Box 1) were included in this study (TNM: ≤ T2a; PSA: ≤ 10 ng/ml; ISUP Grade ≤ 2). Men with a tumor 

of the high-risk category were excluded to ensure comparability between treatment groups (according 

to the German S3 [66] guideline for the treatment of LPCa, RP is recommended for all risk categories of 

LPCa, AS is only possible in low-risk LPCa and under studies in intermediate-risk LPCa). All participants 

had previously agreed in written form to take part in further surveys. The study was approved by the 

ethics commission of the Charité – Universitätsmedizin Berlin (EA 1/242/13). Self-report questionnaires 

were sent to participants by mail (M = 42.0 ± 16.6 months after treatment decision). 

 

 

 

 

 

 

 

 

 

 

 

 

2.1.1 Project 1 – Materials and main outcome measures 

In Study 1, the Memorial Anxiety Scale for Prostate Cancer (MAX-PC) was used to assess prostate cancer-

related anxiety. A global score (range: 0-54) can be calculated with higher scores indicating higher 

Figure 1: Flow-chart of participants for Project 1 (Study 1 & 2), AS = Active Surveillance, 
RP = Radical Prostatectomy (Image source: own illustration) 
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anxiety. Levels from a cut-off value of 27 are considered clinically relevant anxiety [67]. Information 

sources were captured according to Huber and colleagues [68]. Response categories were dichotomized 

and a sum score was calculated across all items to determine number of information sources used. 

Subjective information on PCa was measured with a self-constructed single item, whereby higher values 

indicated higher information. For Study 2, the questionnaires contained items on changes in erectile 

functioning, impairment of self-esteem (two single items adapted from Johansson and colleagues [69]), 

subjective importance of sexuality and satisfaction with sexual life (two single items adapted from van 

den Bergh and colleagues [70]). For all items, either a five- (self-esteem, satisfaction) or a four-point 

Likert scale (erectile functioning, importance of sexuality) was used, with higher values indicating higher 

expressions on the respective variable.  

2.1.2 Project 1 – Statistical analyses 

Study 1: For statistical comparisons between the two treatment groups (RP, AS), independent t-tests 

and robust Mann-Whitney U-tests were performed. A sequential multiple regression analysis was run 

to analyze the relationship between internet use (predictor 1), number of information sources 

(predictor 2), subjective information (predictor 3), and disease-specific anxiety (criterion). We calculated 

moderation analyses with internet use and number of information sources as moderators, subjective 

information as predictor of anxiety using the PROCESS macro for SPSS (model 3). Simple-slope analyses 

were carried out to examine interaction effects.  

Study 2: Treatment groups (RP, AS) were compared with regard to variables under study using 

independent t-tests. We conducted a sequential multiple regression analysis to investigate the 

association of the importance of sexuality (predictor 1), changes in erectile functioning (predictor 2), 

and self-esteem (criterion). Moderation analyses were computed with the importance of sexuality as a 

moderator, changes in erectile functioning as a predictor and self-esteem as the criterion. Interaction 

effects were tested using simple slope analyses. We used the PROCESS macro for SPSS (model 1) to 

perform moderation analyses. 

2.2 Project 2: COPCa – Coping with Prostate Cancer 

The prospective, non-interventional, multi-center COPCa study focused on men with low- and 

intermediate-risk LPCa (TNM: ≤ T2a; PSA: ≤ 10 ng/ml; ISUP Grade ≤ 2, see Box 1). Urology clinics and 

practices (N = 33) recruited men who were diagnosed within the last six months, who had not started 

local treatment (RP, RT) and who were not older than 80 years (Figure 2). All participants declared their 

written consent to the study before the beginning thereof. The study was approved by the ethics 

commission of the Charité – Universitätsmedizin Berlin (EA1/003/14). Urologists provided clinical data 

(e.g., tumor risk category, date of diagnosis, comorbidities) at baseline. Self-report questionnaires were 

mailed to participants at four measurement points (T0 (baseline) = prior to treatment commencement, 

T1 = 6, T2 = 12, T3 = 18 months after baseline).  

2.2.1 Project 2 – Materials and main outcome measures 

The variables analyzed in Study 3 included impairment of erectile functioning (single item adapted from 

Johannson and colleagues, T0-T3), satisfaction with sexual life (single item adapted from van den Bergh 

and colleagues, T0-T3) and subjective information by the urologist (self-constructed single item, T0). At 

baseline, perceived time pressure was assessed using a self-constructed scale comprising four items. 

The Decision Regret Scale (DRS) [71] assessed decisional regret at all follow-up points (T1-T3). A score 

(ranging from 0-100) is derived whereby higher scores indicate higher regret. To date, a validated cut-

off value on the DRS for clinically relevant regret does not exist. Regret scores were dichotomized due 

to a right-skewed distribution (0–5: no regret vs. ≥ 6: at least some amount of regret).  
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In Study 4, the Brief COPE [72, 73] measured an evidence-based [74, 75, 59] selection of coping 

strategies (distraction coping, active coping, planning). As all coping strategies were correlated at each 

measurement point (for all: r ≥ .36, p < .05), a Principal Component Analysis was performed. This 

revealed two factors that were employed in statistical analyses: problem-focused coping (active coping, 

planning) and emotion-focused coping (distraction coping). The Brief Illness Perception Questionnaire 

(B-IPQ) [76] assessed cognitive illness representations. Disease-specific anxiety was measured using the 

Memorial Anxiety Scale for Prostate Cancer (MAX-PC [67], see chapter 2.1.1). 

2.2.2 Project 2 – Statistical analyses 

Study 3: Men after local therapies (RP, RT) and men after AS were compared using independent t-tests 

and non-parametric Mann-Whitney U-tests. In additional analyses, the three treatment groups were 

compared using ANOVA and post-hoc tests. Men under focal therapies were excluded from analyses 

due to insufficient cell frequency. We examined changes over time in study variables using ANOVA with 

repeated measures (satisfaction with sexual life) and McNemar tests (impairment of erectile functioning, 

decisional regret). To evaluate whether time pressure, information by the urologist, impairment of 

erectile functioning, and satisfaction with sexual life were predictive of decisional regret (criterion), 

logistic regression models were used.  

Study 4: A growth curve model including time variables (dummy coded and linear time slope) was fitted 

to analyze changes in anxiety, illness representations and coping over time. As 37 men changed 

treatment strategy over the follow-up period, treatment was integrated as time-varying covariate. We 

investigated between-group differences in trajectories by including an interaction term (treatment x 

time). Whenever possible, a random intercept and a random time slope were integrated into each 

model and their covariance. Two different methods were conducted to investigate mediation models: 

Figure 2: Flow-chart of participants for Project 2 (Study 3 & 4); men under focal therapies (FT) 
were excluded from the analyses of Study 3; AS = Active Surveillance, RP = Radical 
Prostatectomy, RT = Radiation Therapy (Image source: own illustration) 
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classic parallel mediation analyses and (due to the high correlation between problem- and emotion-

focused coping, r = .44 – .67) a novel level-contrast approach [77] including the overall coping level and 

the difference between problem-focused and emotion-focused coping.  

All of the above-described statistical analyses (Studies 1-4) were performed using different versions of 

statistical software SPSS developed by IBM. Statistical significance was assumed from an alpha level of 

p < 0.05 in all analyses. 

3 Results 

3.1 Project 1: Disease anxiety and coping strategies in tumor patients 

3.1.1 Information search and disease-specific anxiety (Study 1) 

The total sample comprised of N = 292 men with LPCa. Of these, n = 142 men were under AS during the 

study period, while n = 150 had opted for RP as their primary treatment. General practitioner/urologist 

(85.6%) was the most used information source, followed by newspapers/magazines (62.4%) and health 

literature (60.1%). Medical conferences were the least used for information search (14.4%). More than 

one third of participants (38.9%) used the internet to find information on their PCa. Disease-specific 

anxiety was low with no significant differences between treatment groups. Sequential multiple 

regression analyses demonstrated that the use of the internet (ΔR² = 0.085, p = 0.001), number of 

information sources used (ΔR² = 0.066, p < 0.001), and subjective information were predictive of 

disease-specific anxiety, after controlling for relevant sociodemographic and clinical characteristics. In 

addition, the three-way interaction (Figure 3) of these three predictors explained a significant amount 

of variance in the criterion (ΔR² = 0.016, p = 0.017).  

 

 

 

 

 

 

 

 

 

 

 

 

Moderation analyses demonstrated that the association of subjective information and disease-specific 

anxiety was moderated by both, the number of information sources used and the use of the internet 

(p < .001). Simple slope analyses showed that PCa patients who used the internet more often and who 

felt less informed about their disease, showed higher anxiety with increasing number of information 

sources; in patients who felt well-informed about their disease, anxiety was unrelated to number of 

information sources despite high internet usage (Figure 3).  

Figure 3: PCa patients who used the internet more often and who felt less informed about their disease, showed higher anxiety 
with increasing number of information sources; in patients who felt well-informed about their disease, anxiety was unrelated 
to number of information sources despite high internet usage (Image source: According to Figure 2, Study 1 [14], translated 
by permission from Springer Nature: Springer; Der Urologe; "Dr. Google" – information-seeking behavior and disease-specific 
anxiety among men with localized prostate cancer; Hilger, Otto, Hill, Huber & Kendel, 2019: license number: 5147741171461) 
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3.1.2 Importance of sexuality, erectile functioning, self-esteem (Study 2) 

The sample composition was identical to Study 1 (n = 142 under AS, n = 150 after RP). Treatment groups 

differed in terms of initial cancer risk classification (p < 0.001), inter alia, with more men after RP being 

classified as having an intermediate-risk tumor compared to men under AS. Men after RP reported more 

changes in erectile functioning (p < 0.001, d = 1.2), stronger impairment of self-esteem (p < 0.001, 

d = 0.51), higher importance of sexuality (p < 0.001, d = 0.42), and less satisfaction with sexual life 

(p = 0.002, d = 0.38) than men under AS. Two thirds of participants (total: 66.5%; AS: 59.0%; RP: 73.5%) 

indicated that sexuality was “rather important” or “very important” to them.  

Sequential multiple regression analyses revealed that importance of sexuality (ΔR² = 0.048, p < 0.001) 

and changes in erectile functioning (ΔR² =0 .207, p < 0.001) were significant predictors for impairment 

of self-esteem, after controlling for relevant sociodemographic and clinical parameters. Additionally, the 

interaction of both predictors (Figure 4) explained a significant amount of variance in the criterion 

(ΔR² = 0.062, p < 0.001). Moderation analyses showed that the importance of sexuality moderated the 

effects of changes in erectile functioning on impairment of self-esteem. Simple slope analyses displayed 

higher changes in erectile functioning more greatly affecting self-esteem (compared to less changes in 

erectile functioning) in both cases, for individuals reporting higher and lower importance of sexuality. 

This effect was weaker, however, for lower importance of sexuality. Additional analyses showed no 

association between changes in erectile functioning and self-esteem if sexuality was “not at all” 

important.  

 

 

 

 

 

 

 

 

 

 

3.2 Project 2: COPCa – Coping with Prostate Cancer 

3.2.1 Time pressure, sexuality, decisional regret (Study 3) 

The final sample included N = 176 men at baseline, of whom n = 100 were under AS and n = 76 had 

chosen local treatment (RP, RT; Figure 5). The drop-out rate was 10.1%. There were no differences 

between treatment groups in terms of sociodemographic and clinical parameters, apart from ISUP 

grade, with men in the local treatment group more frequently having intermediate-risk PCa (p < 0.001, 

Cramér’s V = 0.42).  

While there were no differences in erectile functioning at baseline (p = 0.96), men after local treatment 

reported stronger impairment of erectile functioning after treatment implementation (T1) than men 

under AS. Subgroup analyses revealed that men after RP reported the highest impairment relative to 

men after RT and under AS. Impairment of erectile functioning was higher at all follow-up time points 

Figure 4: The association of changes in erectile functioning and impairment of self-esteem is stronger for men who report 
higher importance of sexuality (Image source: Figure 1, Study 2 [16], open access publication) 
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compared to baseline (p < 0.001). Nearly half of participants (40.3 – 47.7%) indicated at least some 

amount of decisional regret. At 12 (T2) and 18 (T3) months after baseline, men after local therapies 

reported to regret their treatment decision more than men under AS. Men after RP reported higher 

decisional regret in comparison to men under AS. While no association was found between information 

by the urologist and decisional regret, time pressure, impairment of erectile functioning and satisfaction 

with sexual life were predictive of decisional regret, after controlling for relevant sociodemographic and 

clinical variables.  

 

 

 

 

 

 

 

 

 

 

 

3.2.2 Illness representations, coping, disease-specific anxiety (Study 4) 

The final sample of this study (including men under focal therapies) comprised N = 183 men at baseline, 

of whom 9.3% dropped out over the follow-up period. Disease-specific anxiety was higher at baseline 

compared to all follow-up time points (p < 0.05). Men after local treatments did not differ from men 

undergoing AS in terms of anxiety. The illness representation of consequences was related to anxiety at 

T0 and for subsequent change scores (β = 0.204 – 0.471). No consistent significant associations were 

found between other illness representations and anxiety. Consequently, only the dimension 

consequences was considered as a predictor in the mediation models. Results of parallel mediation 

analyses demonstrated that the association of consequences and anxiety was mediated by both, 

problem- and emotion-focused coping (baseline). Changes in coping did not mediate the relationship 

between changes in consequences and change in anxiety. Using a new level-contrast approach, we 

showed that two variables (mediator 1: overall coping level; mediator 2: level-contrast problem-focused 

deducted emotion-focused coping) mediated the relationship between consequences and anxiety at 

baseline. Comparing parallel mediation analyses and the new level-contrast approach, we showed that 

the ratio of problem- to emotion-focused coping makes a difference: Men who applied emotion- more 

than problem-focused coping strategies reported greater anxiety than men who employed more 

problem-focused coping or who used a balanced ratio of emotion- to problem-focused coping. 

4 Discussion 

Publications developed as part of this dissertation demonstrated the following key findings: (1) About 

one-third of men with PCa used the internet to seek information about their disease. Increased anxiety 

was associated with a higher number of information sources for men, who used the internet more 

frequently and who felt less informed about their PCa. (2) The majority of men with PCa considered 

Figure 5: Treatment strategies (AS = Active Surveillance; RP = Radical Prostatectomy, RT = Radiation Therapy) and (sub-) 
sample sizes of Study 3 over the study period (T0 = baseline, T1 = 6, T2 = 12, T3 = 18 months after baseline), (Image source: 
According to Figure A1 (appendix), Study 3 [17], open access publication) 
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sexuality an important area of their life. For men who regarded sexuality as more important, the impact 

of altered erectile functioning on self-esteem was particularly pronounced. (3) About half of men with 

PCa reported to regret their treatment decision, at least to some extent, several months after diagnosis. 

Time pressure after diagnosis and erectile dysfunction enhanced the chances of decisional regret, while 

satisfaction with sexual life diminished the likelihood of regret. (4) Shortly after diagnosis, illness anxiety 

was elevated and it decreased over time. Anticipated consequences predicted anxiety. More emotion-

focused coping was associated with higher anxiety, whereas more problem-focused coping or a balance 

of the two coping styles was associated with less anxiety. 

4.1 Clinical implications 

Our findings have important implications for clinical practice: The association of erectile functioning and 

self-esteem, which was moderated by the importance of sexuality (Study 2) has several implications for 

the doctor-patient conversation: First, consultation of PCa patients in addition to possible physical 

treatment side effects (e.g., erectile dysfunction) should also include comprehensive information on 

how these side effects could affect psychological well-being and quality of life (e.g., self-esteem). This 

implication is also supported by our finding that erectile dysfunction predicted decisional regret 

(Study 3). Second, physicians should openly address the topic of sexuality. Instead of assuming that 

sexuality is no longer important for a patient (e.g., because of their age) they can ask which role sexuality 

plays for them (see Practice digression 1). According to how the patient evaluates sexuality, appropriate 

treatment options can then be discussed. 

“It’s like someone hit me on the head with a sledgehammer. It’s a bit of a shock when you hear the 
word ‘cancer’” (PCa patient quote [63], p.1369) 

When informing PCa patients about possible treatment side-effects and quality of life, it is important to 

be aware that there may be a timing issue: As we revealed, illness anxiety is elevated shortly after PCa 

diagnosis (Study 4). This result is supported by other studies indicating that the period shortly after 

diagnosis and around the time of treatment decision is particularly sensitive: Many men with PCa 

experience a diagnosis shock involving questions of life and death. Initially, they focus on survival and 

are less concerned with quality of life, such as sexuality [1, 78]. This can result in issues in the long term 

(e.g., decisional regret, see Study 3). Especially in the case of LPCa where the prognosis is favorable, 

however, this fear of death does not correspond to objective mortality rates. The challenge for 

urologists is taking the patients' fear seriously, while conveying that survival rates are high and that they 

can take time for decision-making. 

“Nothing was ever rushed and they took time and I really valued that” (PCa patient quote [79], p.39) 

In the context of treatment decision-making, time pressure plays an important role. We showed that 

time pressure after diagnosis was predictive of longer-term decisional regret in men with LPCa (Study 3). 

Although time pressure is pervasive in clinical settings, it has received surprisingly little attention in 

research to date. Time pressure can arise from various circumstances: The diagnosis of LPCa can be 

perceived as being “handed a death sentence" [32] (p. 393) that can trigger a desire for rapid local 

treatment in many men [27, 59]. As one man with PCa in a qualitative study by Eliat-Tsanani and 

colleagues [46] put it: “When I learned that I had cancer the first thing I said to the doctor was to take 

it out. They told me I could have radiation therapy. I said: nothing doing, just cut it out” (p. 154). Besides 

patients' assessment of the situation, system characteristics may also add to time pressure, such as 

increasing economization of clinics, high bureaucracy in tumor centers, personnel shortage and closely 

scheduled consultations, just to name a few. How structural factors promote time pressure could be 

the subject of future healthcare research studies. 
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Practice digression 1  Implications for the doctor-patient conversation  

Sexuality is a sensitive topic to discuss in medical consultation. Especially in the case of PCa, where treatment 

can directly affect sexuality, it should be addressed. The physician needs to initiate the subject, otherwise it is 

unlikely to be broached.1 Barriers identified in other studies can be circumvented with the following options: 

Barrier 1: Offending1 patients by raising the issue 

Short questionnaires about which topics patients want to talk about at this appointment 

When sexuality is explicitly mentioned, the topic is normalized, and the patient can give prior 

consent to discuss it. 

Barrier 2: “The stereotype of the ‘asexual older person’”2 

Instead of making assumptions based on the patient’s age, ask about the importance3. 

Referring to the patient’s answer, possible treatment side-effects regarding sexuality and 

consequences for quality of life can be discussed. 

“Which role does sexuality play in your life?” 

“On a scale from 1 to 10, how important is sexuality for you?” 

Barrier 3: Lack of time and knowledge1  

Communicate basic information; provide the patient with further resources/contact to experts. 

Interdisciplinary consultation (PCa: urologist, oncologist, radiologist, psycho-oncologist) 

Barrier 4: Specific patient groups1 (e.g., opposite gender, ethnic minorities, non-heterosexual patients) 

This barrier is based more on assumptions and less on practical experience1. 

Nevertheless, it can be helpful to reflect on own stereotypes, to choose an inclusive language and, 

if applicable, to attend advanced trainings. 

Hordern and colleagues4 (p.57) formulated questions for raising sexuality in medical consultations, e.g.: 

“Many of the patients I see express concerns about how treatment may affect their sex lives. How has this 

been for you?” 

“Has your role as a parent, partner, spouse or intimate friend changed since you were diagnosed or treated 

for cancer?” 

“Is this the right time or place to discuss these issues further?” 

“In my experience, many people find that this disease or treatment has a major impact on their sexual 

activity or intimacy.” 

“How can I best provide information, support or practical strategies to help you adjust to life after cancer?” 

 

 

1Dyer K, das Nair R (2013) Why don't healthcare professionals talk about sex? A systematic review of recent qualitative 

studies conducted in the United Kingdom. Journal of Sexual Medicine 10(11): 2658–2670. 
2Hilger C, Schostak M, Neubauer S, Magheli A, Fydrich T, Burkert S, Kendel F. (2019) The importance of sexuality, 

changes in erectile functioning and its association with self-esteem in men with localized prostate cancer: data from 

an observational study. BMC Urology 19(1): 9. 
3Gott M, Hinchliff S (2003) Barriers to seeking treatment for sexual problems in primary care: a qualitative study with 

older people. Fam Practice 20(6): 690–695. 
4Hordern AJ, Street AF (2007) Let’s talk about sex: Risky business for cancer and palliative care clinicians. 

Contemporary Nurse 27(1): 49–60. 
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Furthermore, the findings on time pressure (Study 3) have precise implications for the doctor-patient 

conversation: Immediately after diagnosis, physicians need to communicate to their patients that they 

have time to carefully consider the benefits and risks of each treatment option. A comparative study 

among PCa patients [80] extracted the most important questions to be addressed in core information. 

One of the questions was: “How long can I safely take to make up my mind?” (p.332; see Practice 

digression 2). Our results on time pressure and decisional regret (Study 3) highlight the necessity of 

clarifying this question after PCa diagnosis. Urologists may thoroughly explain to their patients that 

oncologic deterioration is highly unlikely for low/intermediate-risk carcinomas within the first six 

months after diagnosis [81, 82]. Additionally, individual patient parameters (e.g., inconsistent 

diagnostics of biopsy and MRI, micturition at diagnosis) should be communicated transparently, possibly 

constraining this timeframe. Men with LPCa should understand that a rapid treatment decision is not 

necessary and, if appropriate, be encouraged to acquire a second opinion. 

“We as men try our best to say we are alright, we cover up” (PCa patient quote [79], p.39) 

We found that about half of participants reported at least some amount of decisional regret (Study 3). 

This is comparable with the results of Wilding and colleagues [49], demonstrating that 63.3% of PCa 

patients reported to later regret their treatment decision at least to some extent. A recent review [83] 

showed that many men still have difficulties openly addressing emotional topics. Therefore, we chose a 

conservative cut-off on the Decision Regret Scale [71], which should be scientifically evaluated in future 

studies. Applied to clinical practice, this means that PCa patients reporting little emotional distress need 

to also be considered. For doctor-patient interaction, this means remaining sensitive throughout 

medical aftercare and carefully but directly raising potential issues like regret rather than waiting for 

the patient to address them (see Practice digression 1).  

The same applies to the topic of sexuality: Previous studies demonstrated that patients often avoid 

broaching the subject of sexuality themselves out of shame [84, 85]. For physicians, sexuality is also a 

difficult topic, hence they often do not address it [41, 86]. This can create a collusion, an unconscious 

process where both, patient and doctor do not raise the issue because it is uncomfortable for them. The 

patient may then think that talking about sexuality is not appropriate as the physician does not mention 

it. The physician could explain the situation by the patient not wanting to talk about sexuality. This 

collusion can be overcome by a routine of open questions and doctors taking an active role in counseling 

on sexual side-effects (see Practice digression 1). The findings that half of PCa patients indicated worse 

than expected erectile dysfunction after local treatment (RP, EBRT, BT) and that unmet expectations 

were linked to decisional regret [53] reinforces how important it is to breakdown potential collusion 

around the topic of sexuality. Awareness of collusion mechanisms is needed, to the extent that the issue 

of sexuality is not automatically irrelevant to patients if they do not approach it themselves. 

“I just want to know so I could make a decision. If you hear too much of it, you get too confused”  
(PCa patient quote [63], p.1368) 

We showed that men with PCa seek information about their disease using a variety of channels 

(Study 1), underlining a marked need for information among PCa patients that has also been 

demonstrated in other studies [87]. More than one third of PCa patients reported using the internet for 

information (Study 1). We conducted the study in 2014 with participants who had received the PCa 

diagnosis four years prior, on average. Current data show that, in Germany, three quarters of men over 

the age of 70 use the internet, while in the age of 60-69 years and 50-59 years, the figure is 93% and 

96%, respectively [88]. This means that a generation of men will be diagnosed with LPCa in future, for 

whom internet use is common. The internet offers many advantages because it makes information 

accessible at low thresholds. Simultaneously, unverified information can circulate online, potentially 

fostering uncertainty. Our results (Study 1) indicate that men who use the internet frequently and feel 
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insufficiently informed about their disease, are particularly at risk of feeling scared in the context of 

information search. Therefore, reliable information is important as it may affect anxiety. Online-based 

counseling tools providing information for patients beyond consultation offer great opportunities in this 

context [89]. Moreover, physicians may give their patients a short list with links to reputable online 

sources, thereby helping patients navigate through a jungle of information. This increases the chances 

for patients to acquire evidence-based information without feeling overwhelmed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

‘‘Don’t sweep it under the carpet” (PCa patient’s spouse quote [90], p.5) 

We demonstrated that high anticipated consequences predicted higher anxiety (Study 4). Providing 

patients with detailed information on possible treatment ramifications without causing excessive 

anxiety is a challenge for physicians. For instance, some men opting for RP incorrectly assume that they 

Practice digression 2  Implications for prostate cancer patients’ decision-making 

What does ‘making up your mind’ imply for men with LPCa? Immediately after diagnosis, men with PCa 

primarily consider survival and tumor removal1. Particularly in the case of LPCa, however, treatment can have 

far-reaching and sometimes irreversible consequences for men's quality of life. Therefore, men need to be 

made aware of the different life areas that PCa treatment may impact. In this context, mitigating time pressure 

is important, as it can create space to bring quality-of-life aspects back to the fore. 

Bio-psycho-social models are normally used to explain the development and maintenance of various diseases 

(e.g., post-traumatic stress disorder2, pain3). It is a holistic approach taking different domains of human 

experience into consideration. We propose to adapt bio-psycho-social models to the circumstances of men 

with PCa, thereby inciting informed decision-making which covers all relevant areas (Figure I). In counseling, 

patients could be presented with similar models so that they can reflect on all domains in their treatment 

decision-making. How important each life area is, and which therapy is most suitable in light of this, is an 

individual question. Making up one's mind about this is a process that takes time, which LPCa patients mostly 

have. Communicating a time frame for how long they can take to make their decision is essential.  

 

Figure I: The bio-psycho-social model adjusted to the situation of men with PCa (Image source: own illustration) 

1Speer SA, Tucker SR, McPhillips R, Peters S (2017) The clinical communication and information challenges associated 

with the psychosexual aspects of prostate cancer treatment. Social Science & Medicine 185: 17–26. 
2Marsac ML, Kassam-Adams N, Delahanty DL, Widaman KF, Barakat LP (2014) Posttraumatic stress following acute 

medical trauma in children: a proposed model of bio-psycho-social processes during the peri-trauma period. 

Clinical Child And Family Psychology Review 17(4): 399–411. 
3Kim J, Ahn H, Lyon DE, Stechmiller J (2016) Building a biopsychosocial conceptual framework to explore pressure 

ulcer pain for hospitalized patients. Healthcare 4(1): 7.  
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will no longer have to deal with PCa after surgery [27]. This is not the case, since men after RP have to 

attend regular follow-up appointments and can also experience cancer recurrence [91]. It is important 

that men can realistically assess the consequences of RP (and other treatment options) although higher 

anticipated consequences are associated with greater anxiety (Study 4). Physicians walk a fine line 

between adequate information and emotional strain on patients when counseling men with PCa, which 

may be cushioned by interdisciplinary consultation involving psycho-oncologists. 

Furthermore, we showed that more emotion-based coping (compared to more problem-based coping 

or a balance of the two) was associated with more anxiety. Anxiety can be adaptive: Activation of the 

sympathetic nervous system supplies the organism with resources to react adequately in stressful 

situations. Anxiety can also be problematic, however, because it can negatively impact attentional focus, 

information processing and decision-making [92, 93]. Physicians can tackle this problem in different 

ways: If there is enough time in the patient consultation, they can directly ask what patients do in their 

everyday life to cope with the disease. Based on the patient's response, clinicians can then explain which 

coping strategies are particularly adaptive regarding anxiety. If there is not enough time to elaborate on 

coping, physicians can draw from the concept of nudging. Nudging “refers to interventions that organize 

the choice architecture in order to alter people’s behaviour in a predictable way without forbidding any 

options or significantly changing their economic incentives” (Thaler & Sunstein, 2008, p. 6, as cited in 

Harbers and colleagues, p.2 [94]) and has been shown to be effective particularly in the area of public 

health (primarily interventions aimed at changing nutrition) [95]. Providing patients with a short list of 

validated information sources/websites as suggested earlier may serve as a nudge to motivate 

information search as a form of problem-focused coping. Equipping patients with contact information 

for psycho-oncologists, counseling centers, or support groups can represent an intervention to promote 

more adaptive emotion-focused coping (i.e., reduce avoidant coping strategies).  

4.2 Limitations 

This dissertation lies at the intersection of medicine and psychology. This intersection contributes to 

one of the underlying strengths of this research, namely shifting the focus away from an exclusive 

consideration of physical side effects to the broader experience of men with PCa. Other strengths 

include that we conducted two of the largest surveys with PCa patients under AS, the length of follow-

up in all studies, and the low drop-out rate in the longitudinal studies (3 and 4). Moreover, we adopted 

a treatment-received-approach (Study 3), which allows more precise assessments than intention-to-

treat-analyses. Yet, the studies also have some limitations: The cross-sectional design of Project 1 does 

not provide information about a time course. Based on these results, no conclusions can be drawn about 

how, for example, information source use, anxiety (Study 1), erectile functioning, or self-esteem 

(Study 2), change over the course of PCa. This methodological constraint was resolved by the 

longitudinal design of Project 2. Nevertheless, none of the study designs allow causal interpretations. 

For example, for the finding that a higher number of information sources used predicts illness anxiety 

(Study 1), it is not clear whether a great number of information sources causes anxiety or whether 

particularly anxious men tend to search for information more extensively. Causal inferences are only 

permissible for randomized controlled designs. However, practical experience shows that it can be 

difficult to randomly assign men to different treatment options. The majority of PCa patients wants to 

choose treatment based on consultation with their physician and in accordance with their own 

preference. Furthermore, evidence from other RCTs [20] demonstrating significant differences in side 

effects between various LPCa treatments also raises the question of whether random assignment would 

still be ethically admissible at this point. Additionally, external validity increases in non-interventional 

observational studies, in which patients decide on a treatment strategy together with their physicians 

under realistic conditions.  
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Another limitation is that all variables were collected using self-report questionnaires, which may imply 

a risk for bias (e.g., through memory effects). In some cases, (e.g., assessing time pressure) validated 

scales were not yet available. However, since the aim of all studies was to primarily reflect the patients' 

perspective, self-report questionnaires provide the highest possible validity. In future studies, however, 

they could be supplemented by objective parameters. By demonstrating that time pressure after PCa 

diagnosis predicts longer-term decisional regret (Study 3), we identified it as critical variable. With this 

initial finding, we hope to stimulate future research on the effects of time pressure in clinical settings. 

The scale we developed to capture time pressure certainly yields a first impression into the construct 

but should be psychometrically evaluated in the future. We cannot completely exclude statistical 

type 1/type 2 errors. Thus, the influence of certain variables could be over- (α-error) or underestimated 

(β-error). In addition, despite of the high motivation to participate and low drop-out rates, we cannot 

rule out the risk of bias due to sampling effects in each of the presented studies: Men who cope 

particularly well with their disease and are satisfied with their treatment may be more amenable to 

participating in a study compared with severely burdened men. This may result in underestimating 

psychological issues (e.g., decisional regret) in men with PCa. 

We measured self-esteem in the context of erectile functioning (Study 2), which seems reasonable in 

our population with a majority reporting altered erectile functioning. Nonetheless, the exact amount of 

variance explained by erectile functioning in self-esteem should be interpreted with caution as it may 

be artificially inflated by this approach. Independent measures of self-esteem may be used in future 

studies to corroborate this finding. In Project 1, we did not include men after RT in the analyses because 

of an inadequate sample size. In Project 2, men after local treatments were analyzed jointly due to 

insufficient cell frequency of men after RT. The subsample of men after RT should be large enough to 

analyze separately in future research, not only in supplemental analyses (Study 3). Additionally, future 

studies should be powered to perform differential evaluations of distinct forms of radiation (EBRT, BT). 

Only one analysis (Study 4) included a small group of men on focal therapies, hence we cannot 

generalize our findings for this subsample. There are preliminary findings on decisional regret in men 

under focal therapies, for instance [96]. Further studies are needed to draw reliable conclusions. Lastly, 

we recognize that men with PCa may face further severe treatment side effects (e.g., urinary 

incontinence) that could be associated with self-esteem, decisional regret, or other quality of life 

aspects. These go beyond the scope of this dissertation, however, as we focused on side effects 

concerning sexuality. 

4.3 Outlook  

As previously mentioned, online tools that can support consultation for men with PCa hold great 

promise for the future. Particularly in this context, the associations between information sources and 

illness anxiety (Study 1) deserve further investigation: In an RCT, half of the participants could receive 

counseling with an online tool while the other half would receive standard counseling. If differences 

between groups in illness anxiety were shown, they could be causally attributed to the intervention. If 

the groups did not differ in their illness anxiety, however, it could be concluded that the use of online 

tools in counseling does not cause increased anxiety. Based on our results regarding self-esteem 

(Study 2), future research should investigate whether these results can be replicated with independent 

measures of self-esteem.  

We found that satisfaction with sexual life predicted decisional regret in the short- and in the longer 

term (Study 3). This finding raises some interesting questions for future research. As Agochukwu and 

colleagues [40] pointed out, satisfaction with sexuality is largely recoverable (in contrast to erectile 

functioning). On this basis, interventions targeting sexual satisfaction could be developed, which would 

first need to be tested in feasibility studies. Subsequently, an RCT with a larger sample might evaluate 
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Figure 6: Street’s (2003) ecological model of communication in medical encounters (black), augmented by Head & Bute, 2018 
(blue), with a new extension of ‘predisposing influences’ by cognitive disease concepts (green) (Image source: own illustration) 

whether such intervention influences satisfaction with PCa treatment and/or decisional regret. In 

general, the issue of time pressure deserves more attention in research. In a first step, a scale for 

assessing time pressure in the clinical context may be developed and psychometrically evaluated. By 

using this validated scale, future studies should examine if our results on time pressure and decisional 

regret (Study 3) can be replicated in LPCa patients. Additionally, it would be interesting to investigate 

the associations of time pressure with further quality-of-life parameters in men with PCa and other 

patient populations. Interventions aimed at counteracting time pressures (e.g., direct approach by 

physicians, patient academies focusing on time pressure) could also be developed and compared with 

standard care in RCTs. Such intervention studies can help generate more robust data. 

We showed that the illness representation of consequences is associated with anxiety and that this 

association is mediated by coping strategies (Study 4). Basis for this research was the Common-Sense 

Model [21], which focuses on intraindividual processes. Future studies could expand the focus including 

interactions of PCa patients with their physicians, as illness representations may shape medical 

encounters (or vice versa). A suitable theoretical basis would be the ecological model of communication 

in medical encounters according to Street [97], which was extended by another context, everyday 

interpersonal context, in 2018 [98]. Figure 6 displays Street’s original model (black) with the added 

context (blue). We suggest including a cognitive disease concept (green) integrating illness 

representations. This addition is essential, especially in the interaction between physicians and patients, 

since different disease concepts (expert knowledge vs. non-professional knowledge) converge and the 

challenge for physicians is to convey their knowledge to patients as comprehensibly as possible in a 

short period of time. Possible outcomes (operationalizing verbal and non-verbal behaviors) that could 

be captured for testing the model involve the amount of patient/physician speaking in the consultation, 

the number of questions asked by the patient, the number of physician contacts with the patient, and 

treatment choice. Furthermore, the recently postulated everyday interpersonal context [98] in addition 

to Street’s model [97] could be tested in prospective diary studies with PCa patients. Additionally, one 

could collect illness representations (operationalizing patients’ disease concept) and behavioral 

outcomes (e.g., number of questions asked, treatment choice), thereby examining if interpersonal 

context is predictive of health behavior and if this association is mediated by illness representations. 
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4.4 Conclusion 

The diagnosis of PCa represents an incisive experience in the lives of many affected men. Together with 

their physician, they need to weigh the risk of overtreatment (including the risk of prolonged erectile 

dysfunction and urinary incontinence) against the risk of eventual disease progression. The results of 

this dissertation stress that psychological factors play a crucial role in LPCa patients' quality of life, 

especially in the longer-term. Important variables in this context are information needs, disease-specific 

anxiety, self-esteem, perceived time pressure, satisfaction with sexual life, decisional regret, and coping 

strategies.  

One major added value of this thesis is that we investigated subjective time pressure for the first time 

in a quantitative study involving PCa patients. To establish a more reliable database, interventions 

targeting subjective time pressure in the context of decisional regret should be conducted future 

research. Implications for healthcare research include analyzing how time pressure may also derive from 

organizational structures and identifying ways in which these structures may be adapted to the needs 

of patients receiving a cancer diagnosis.  

To address the challenges identified in this dissertation in clinical practice, urologists may: (a) alleviate 

time pressure by communicating how much time patients can take for decision-making based on the 

individual situation, (b) articulate the ways in which physical treatment side-effects are related to 

psychological well-being, (c) regularly initiate conversations about sexuality and comparable difficult 

topics in medical consultations, (d) provide their patients with a short and clear pre-selection of 

validated online information sources; thereby helping patients to navigate through a jungle of 

information and encouraging more problem-focused coping, and (e) encourage patients to use 

additional services like psycho-oncologists and self-help groups that for many man are a source of 

emotional support and may promote adaptive coping strategies.   
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