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Summary 
Worldwide, medical advancements are rapidly increasing the number of patients with 

cancer and survivors.1-2 In Switzerland alone, 41,000 new cases of cancer are reported every 

year.3-4 As this increase strains local healthcare systems, more and more people are receiving 

care in outpatient clinics. Therefore, patients and their family caregivers (FCs) need manage 

the effects of their illnesses and therapies at home.5-6  

While cancer typically involves diverse symptoms, pain is one of the most frequent and 

distressing.7-9 It can occur in patients with cancer at any time, its incidence increases over the 

course of the disease;9 and pain trajectories are frequently complex and dynamic.10-11 Starting 

with adequate assessment, pain management should focus on pharmacological therapy, 

possibly complemented by non-pharmacological options.12 However, side effects can limit 

analgesics’ net value.13-18 One particularly common and distressing side effect, constipation, 

can accompany non-opioid analgesics. Opioid-induced constipation (OIC) is highly prevalent 

(50-100%) in patients with cancer.19-24 While certain OIC-predictive factors (e.g., opioid type, 

old age, low levels of physical activity) have been identified,25-27 it remains unclear which patient 

characteristics have the strongest influence on OIC.  

Despite effective treatment options, various barriers separate over 40% of patients with 

cancer from appropriate pain management.28-30 In addition to healthcare professional- and 

system-related hurdles, patients’ personal characteristics can impede pain management.28-

29,31-34 Further, effective pain self-management requires healthcare-specific knowledge and 

skills.35-36 However, as patients with cancer and their FCs commonly assume home self-

management tasks with little or no preparation,13-18 psychoeducational interventions to help 

them develop core pain self-management competencies are highly recommended.37-40 

In the four most recent systematic reviews, the effectiveness of psychoeducational 

interventions to support patients in their cancer pain self-management was explored.41-44 While 

the results demonstrated statistically significant reductions in pain intensity and increases in 

knowledge about cancer pain management, these effects were moderate at best.41-44 

Furthermore, the reviewed interventions varied greatly regarding type, duration, and content.41-

44 Therefore, which intervention was most effective remains unclear. A further limitation is that 

these types of interventions have never been tested in German-speaking outpatients. In 

addition, as highlighted in further systematic reviews,45-47 only few studies have evaluated 

interventions to support FCs in pain management. And while the provision of a 

psychoeducational intervention can improve knowledge regarding cancer pain 

management,41,44 it is not entirely clear how the learning that led to these improvements can 

be facilitated or hampered. Finally, little is known about characteristics associated with inter-
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individual differences regarding the severity of constipation as one of the most common side 

effects of strong analgesics.  

To address these gaps, this research program is methodologically founded on a mixed 

methods research approach.48 In addition, one promising psychoeducational intervention 

identified in earlier meta-analyses, the PRO-SELF© Pain Control Program (PCP),49-50 provided 

the basis for the adapted German PRO-SELF© Plus PCP. The latter was tested in a Swiss 

multi-centre randomized controlled trial (RCT)51 as part of this thesis. Finally, data from a 

previously conducted RCT in the U.S. that compared two doses of the PRO-SELF© Plus PCP52 

were used to analyze predictors of constipation severity. 

The aims of this thesis were threefold (Chapter 2). First, to evaluate the efficacy of a 

psychoeducational intervention – the adapted German PRO-SELF© Plus PCP – in decreasing 

outpatients’ with cancer average and worst pain intensity compared with usual care. Further, 

we explored the intervention’s effect on associated symptoms and other selected patient 

outcomes as well as patients’ and FCs’ experiences with pain management and study 

participation. Second, we aimed to test the efficacy of the adapted German PRO-SELF© Plus 

PCP at improving cancer pain management knowledge and self-efficacy, to qualitatively 

explore patients’ and FCs’ learning processes during the intervention and to interpret the 

results by merging quantitative and qualitative study results. Third, we aimed to identify 

demographic, clinical, and symptom characteristics associated with higher constipation 

severity in cancer outpatients with unrelieved pain. 

This thesis’s first article presents the original study plan for the entire thesis, including an 

overview of the study procedures and a detailed description of the intervention’s content 

(Chapter 3). It also presents the overarching theoretical frameworks – Brant et al.’s53 “New 

Symptom Management Model” (SMM) and Bandura’s Social Learning Cognitive Theory 

(SLCT)54-55.  

To address the first aim, we conducted an RCT with post-trial interviews (Chapter 4). 

Outpatients with cancer pain and their FCs were recruited from three Swiss university hospitals 

and randomized to the intervention group (IG) or the control group (CG). To collect primary 

and secondary outcomes, all of the participants completed questionnaires at enrolment (week 

0) and at the study’s end (week 6). They completed a pain management diary. IG participants 

received weekly home visits or telephone calls from a specially educated intervention nurse 

(IN). She provided structured and tailored PCP components: education, skill-building, and 

nurse coaching. The CG received usual care. After having completed the RCT, interviews were 

conducted with IG and CG participants regarding their experiences with pain management and 

study participation. Primary (average and worst pain intensity) and secondary outcomes (e.g., 

pain relief) were evaluated. To analyze quantitative data, we used intention-to-treat analysis, 
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descriptive statistics, and multilevel modelling (MLM).56-57 The qualitative study was guided by 

interpretive description.58  

From March 2016 until December 2018, 21 outpatients with cancer and seven FCs 

completed the study. Thirteen interviews post-RCT were conducted. This small number of 

participants reflected recruitment challenges. A significant group-by-time interaction (p = 

0.044) was found for average pain. Most interviewed participants perceived the pain 

management diary, tailored intervention sessions, and weekly support as useful. None 

experienced study participation as burdensome. Due to the small sample size, findings must 

be interpreted with caution. However, the implementation of post-trial interviews increased our 

understanding of the efficacy of the adapted German PRO-SELF© Plus PCP. Clinicians might 

consider the use of a pain management diary and tailoring interventions to the individual 

patient’s situation and dynamic pain trajectories. 

To address the second aim – to explore the learning processes from the adapted German 

PRO-SELF© Plus PCP – we analyzed data from the RCT (Chapter 5). A convergent mixed 

methods design with qualitative data embedded in the RCT was applied. Quantitative data 

(pain management knowledge, self-efficacy) were analyzed via MLM.56-57 Interpretive 

description guided the exploration of qualitative data,58 after which quantitative and qualitative 

findings were merged.59  

The group-by-time effect showed increases in patients‘ knowledge (p = 0.035) and self-

efficacy (p = 0.007). During the intervention, patients’ and FCs’ learning from experience was 

supported by a competent and trustworthy intervention nurse who provided individualized 

intervention sessions. Joint reflections on the diary stimulated patients’ and FCs’ learning from 

experience. Experience of success reduced their fears of side effects and patients took their 

opioids more regularly. Some patients’ declining health hampered their pain self-management, 

while most IG participants felt more confident to adequately implement pain self-management 

after the study. Our mixed methods approach was useful to present contrasting cases. 

Competent and trustworthy nurses could support patients’ and FCs’ pain self-management. 

Jointly reflecting on experiences, using a diary and academic detailing can facilitate learning 

processes. 

To address aim 3, we analyzed data from a previously conducted RCT in the U.S. (Chapter 

6). In the parent RCT, Miaskowski et al.52 compared the efficacy of two doses – 6 vs. 10 weeks 

– of the PRO-SELF© Plus PCP. The analyses were based on 175 complete datasets of 

patients from eight U.S. outpatient cancer settings. At enrolment, patients completed 

demographic and symptom questionnaires. The primary outcome, constipation severity, was 

evaluated weekly using the Constipation Assessment Scale (CAS).60 To identify characteristics 

associated with higher CAS scores, we used hierarchical linear modelling (HLM).61  
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At enrolment, while most patients were using stool softeners and/or stimulant laxatives, 

about 70% reported constipation (i.e., CAS score > 2; mean CAS score: 3.72 ± 3.11). At that 

measurement point, higher percentages of days with no bowel movement (BM), higher 

numbers of constipation treatments, higher stated anxiety scores, and higher analgesic side 

effects scores were associated with higher CAS scores (p < 0.05). Higher percentage of days 

with no BM was associated with inter-individual differences in constipation trajectories (p < 

0.05). These findings underscore the high prevalence and large degree of inter-individual 

variability in constipation severity. The characteristics associated with worse CAS scores can 

help clinicians identify high-risk patients and initiate prompt interventions. 

A discussion section concludes the thesis (Chapter 7). First, the adapted German PRO-

Self© Plus PCP is critically reviewed in the light of the current literature.44,62 It becomes clear 

that the PCP is a comprehensive intervention in terms of its structure and content. In 

accordance with the literature,32,63-66 our results supported the provision of individualized 

intervention sessions in terms of mode of delivery, intensity, and content components by a 

well-educated clinician to facilitate patients’ and FCs’ pain self-management. 

Next, the applied theoretical frameworks are critically discussed. The SMM53 and 

Bandura’s SLCT67 supported us in understanding the participants’ pain and side effects self-

management and learning processes. However, since behavior change is a fundamental 

aspect to adequately implement self-management tasks, Michie’s behavior change theory68 

could be supportive in any future trials. Further, methods are critically appraised to determine 

limitations and strengths. Recruitment challenges lead to a small sample size. A more in-depth 

mapping of contextual factors at the patient-, meso-, and macro-levels might have been helpful 

to overcome recruitment challenges.69-72 However, the application of MLM, HLM and the mixed 

methods approach48 strengthened the research program.48,56,61  

In addition, an outlook is given regarding the implementation of complex interventions 

such as the adapted German PRO-SELF© Plus PCP in clinical practice. Cancer outpatient 

settings can be a convenient place to counsel patients on their cancer pain and associated 

symptoms.5,73-75 Embedded in new models of care, such as the Chronic Care Model,76 

healthcare organizations can improve the care of outpatients by fostering productive 

interactions between informed patients and experienced providers. However, the 

implementation of such new models of care can be challenging.77 EHealth solutions and the 

application of implementation science aspects could be considered in any further trials to 

speed the translation from evidence-based interventions into busy clinical outpatient 

settings.78-80 

To conclude, this research program addressed identified gaps in cancer research and 

care. First, we could identify characteristics associated with one of the most distressing 
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analgesics’ side effects – namely constipation. Our findings underscore the high prevalence of 

constipation and that it remained an extremely difficult symptom to manage. Clinicians can use 

the characteristics found in this study to identify high risk patients and initiate more aggressive 

symptom management interventions. Second, the efficacy of the adapted German PRO-

SELF© Plus PCP was evaluated in German-speaking outpatients with cancer for the first time. 

Third, patients’ and FCs’ learning processes associated with the intervention were explored. 

Application of a multiple methods, respectively mixed methods approach provided new insights 

into the efficacy of the intervention. In the RCT, the group-by-time effect showed a significant 

decrease in IG participants’ average pain as well as a significant increase in pain self-

management knowledge and self-efficacy. Findings demonstrated most of the patients’ and 

FCs’ high satisfaction with the adapted German PRO-SELF© Plus PCP. The pain 

management diary, tailored intervention sessions, and weekly support were perceived as 

useful. Our mixed methods analysis illustrated that patients’ and FCs’ learning from experience 

was supported by an intervention nurse who they perceived as competent and trustworthy. For 

some patients, their declining health hampered pain self-management. After the study, most 

IG participants felt more confident to adequately implement pain self-management. Our 

findings underscored the need to support not only patients with cancer, but also their FCs in 

the pain and side effects self-management tasks in their daily lives. The provision of the 

adapted German PRO-SELF© Plus PCP that incorporates nurse coaching within the 

framework of self-care has the potential to enable patients with cancer and their FCs to learn 

how to adequately implement their pain and side effect self-management in their daily lives.   
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Introduction 
Patients with cancer experience multiple symptoms, of which pain is one of the most 

frequent and distressing.1-3 Despite the availability of effective analgesics, over 40% of patients 

do not receive appropriate pain management.4-6 In addition, analgesics’ side effects often 

increase their burden.7-12 Reducing patients’ pain intensity and side effects should therefore 

include regular assessments and systematic treatment strategies. Furthermore, both patients’ 

and their family caregivers’ (FCs) need to learn how to obtain prescribed medications; how 

and when to administer it, how to monitor pain, and how to react if pain is not relieved or side 

effects occur.13-14 In fact, patients and FCs often assume their health management tasks with 

little or no preparation, knowledge, resources or skills.15-17  

Systematic reviews of interventions supporting patients’ and FCs’ cancer pain self-

management found only moderate effects.18-21 No such interventions have been extensively 

tested in German-speaking outpatient populations. Furthermore, learning processes from 

psychoeducational interventions in outpatients with cancer and their FCs remain under-

explored. Finally, analgesic medications commonly cause burdensome side effects, especially 

constipation.12,22 As little is known about the management and potential predictors of 

constipation severity in outpatients with cancer, further study is clearly warranted. With the 

studies that comprise this thesis, we attempted to address these gaps. 

The systematic reviews noted above agreed that one randomized controlled trial (RCT) in 

the U.S. psychoeducational intervention – the PRO-SELF© Pain Control Program (PCP) – 

showed promising results in decreasing pain intensity.23 An extended version, the adapted 

German PRO-SELF© Plus PCP,24 was translated and adapted culturally for a German-

speaking population.25 After a pilot RCT established its feasibility26 and identified areas for 

improvement, the German version was adapted accordingly.27  

Alongside this pilot RCT, the above-noted studies provided the foundation for this research 

project. The overall aims of this research program were threefold. First, to evaluate the efficacy 

of the adapted German PRO-SELF© Plus PCP in outpatients with cancer compared with usual 

care. Second, to explore this German version’s learning processes in these patients and their 

FCs. Third, to identify predictors for higher constipation severity in outpatients with cancer and 

unrelieved pain. 

This thesis consists of seven chapters. Chapter 1 introduces the relevant aspects of pain, 

its assessment and treatment in patients with cancer. Further, regarding effective cancer pain 

self-management, it illustrates both the severity of analgesics’ side effects as barriers and the 

relative merits of interventions as facilitators. In addition, the PRO-SELF© PCP and its 

extended and adapted versions are described, as well as the theoretical frameworks that 
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guided the associated research. Chapter 2 contains a detailed description of the aims and 

corresponding methodological approaches. Comprising the original study protocol for this 

thesis, Chapter 3 provides a detailed overview of our study procedures and methods, including 

detailed descriptions both of the tested intervention and of the overall research program’s 

underlying theoretical frameworks. 

Chapters 4-6 include this research program’s empiric manuscripts. In Chapter 4 – 

“Evaluation of a pain self-management intervention for outpatients with cancer: Results of a 

small Swiss randomized controlled clinical trial” – the adapted German PRO-SELF© Plus PCP 

intervention’s efficacy against average and worst intensity pain and associated symptoms is 

evaluated. In addition, we explored patients’ and FCs’ experiences with pain management and 

study participation. Chapter 5 contains the manuscript for “Exploring learning processes from 

a psychoeducational pain self-management intervention in patients with cancer and their family 

caregivers: A mixed methods study”. In the associated research, we evaluated the adapted 

German PRO-SELF© Plus PCP’s efficacy at increasing both patients’ knowledge of cancer 

pain management and their self-efficacy, explored what supported or hampered patients’ and 

FCs’ learning processes, and merged the quantitative and qualitative results to deepen our 

understanding of those processes. In Chapter 6, this thesis’ final manuscript, “A longitudinal 

study of predictors of constipation severity in oncology outpatients with unrelieved pain” is 

presented. In this article, we aimed to describe the prevalence, characteristics, and 

management of constipation, and to identify demographic, clinical, and symptom 

characteristics associated with higher constipation severity scores in outpatients with cancer 

who were taking analgesics for cancer pain. Chapter 7 concludes the thesis with a résumé and 

critical discussion of all three studies’ findings and implications for future research and clinical 

practice.  
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Pain in Patients with Cancer: Definition, Prevalence, Causes, and Assessment 

Globally, alongside demographic ageing, improved diagnosis and treatment are rapidly 

increasing the numbers both of cancer patients and long-term survivors.1-2 One recent study 

estimated that from 2018 to 2025, new cancer cases would rise from 18 to 20 million annually.3 

In Switzerland, where cancer is the second most common cause of death and approximately 

41’000 new cases are recorded yearly, an estimated half-million people will be diagnosed with 

cancer by 2030.4-5  

Over the course of their illness, patients with cancer experience multiple symptoms, of 

which pain is among the most frequent and distressing.6-7 These patients’ pain has a complex 

and dynamic trajectory,8-9 influenced by biological, psychological, and social/environmental 

factors and their interactions.10-11 Despite increased attention to improving the quality of 

pharmacologic pain management,12 pain’s prevalence has changed little over recent 

decades.13-14 In their latest systematic review and meta-analysis, van den Beuken-van 

Everdingen et al.15 showed that pain remains a prevailing symptom: 39% of the reviewed 

studies’ patients reported pain after curative treatment, 55% during anticancer treatment, and 

66% in advanced metastatic or terminal disease. In Switzerland, a prospective descriptive 

study indicated that up to 50% of outpatients with cancer live with pain.16 

The International Association for the Study of Pain (IASP) defines pain as “an unpleasant 

sensory and emotional experience associated with actual or potential tissue damage, or 

described in terms of such damage" (p. 210).17-18 Generally classified according to underlying 

causes, location, duration, frequency, and intensity,19 pain in cancer patients commonly results 

from tumor growth, related inflammatory processes, or metastatic spread to bones. Its clinical 

presentation depends on the cancer’s histology and the locations of the primary neoplasm and 

metastases.20-21 However, pain can result from diagnostic procedures or side effects/toxicities 

of therapies.19,22 Furthermore, in terms of pathophysiological criteria, it can be classified as 

either nociceptive, neuropathic, or a mixture of the two. Nociceptive pain results from 

nociceptor stimulation, signaling actual or imminent damage to non-neural tissues. 

Neuropathic pain signals lesions or other damage to the somatosensory nervous system.18,23 

Finally, pain is traditionally classified according to its duration: either acute (short-term) or 

chronic (lasting three months or more). However, as tumor-related tissue destruction is 

particularly dynamic and progressive, this dichotomy can be problematic in patients with 

progressive cancer, who often experience a combination of the two.24-25   

Pain is classified as continuous (background pain) or intermittent (breakthrough 

pain).14,20,24 Background pain is generally stable and addressable by ongoing pain control 

medications. Breakthrough pain (BTP), which flares above background pain, is defined as “a 

transient exacerbation of pain that occurs either spontaneously, or in relation to a specific and 
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predictable or unpredictable trigger, despite relatively stable and adequately controlled 

background pain” (p. 440).26 Therefore, BTP can be further classified as spontaneous (without 

specific triggers) or incident BTP (resulting from an identifiable event).27 BTP peaks within 5 

minutes of onset, typically lasting around 30 minutes, but occasionally takes up to an hour to 

subside.28-29 However, episodes vary between and within individuals.30 Even BTP’s occurrence 

varies considerably, its reported prevalence in patients with cancer ranges from 18 to 90%.31-

34 A recent systematic review showed an overall pooled prevalence of 59%.35 In addition, 

patients suffering from BTP reported higher pain intensity and impaired quality of life (QoL),36 

greater pain-related functional impairment33 and more distressing symptoms.37 Finally, 

unrecognized, unreported and unrelieved BTP can lead to higher healthcare costs due to 

increased numbers of emergency visits, more hospital admissions, and extended hospital 

stays.38  

Considering the cost of unmanaged pain, it is crucial to adequately assess each of its 

many facets.39-41 Current evidence-based clinical practice guidelines advise clinicians to 

perform a comprehensive assessment at each initial contact and any time a new, persistent, 

or worsening pain is present.41-42 Alongside a physical examination, a comprehensive 

assessment should include an in-depth interview that explores the pain’s various dimensions 

(e.g., pain descriptors, associated distress, functional impact). This assessment should 

capture information about underlying causes, cancer treatments, prior anti-pain treatments, 

comorbidities, and the patient’s psychosocial history.40,43-45 In addition, the location and 

intensity of both persistent and BTP should be routinely assessed from the patient’s point of 

view, quantified via validated instruments (e.g., 11-point Numerical Rating Scale (NRS)46 or 

Visual Analogue Scale (VAS)47) and thoroughly documented.39-40,48 Regular multidimensional 

assessments of cancer pain are essential to adequately manage its dynamic trajectories in 

patients with cancer.40-41,49 

Management of Pain in Patients with Cancer 

According to evidence-based clinical practice guidelines for the management of pain in 

patients with cancer, pain management should aim to achieve the “5 A’s”: (1) optimized 

analgesia; (2) optimized activity of daily living; (3) decreased adverse effects; (4) avoidance of 

aberrant drug taking; and (5) an affective relationship between pain and mood.50 In general, 

comprehensive treatment of pain demands a multi-disciplinary team including oncologists, 

nurses, pain and palliative care specialists, neurologists, psychologists, social workers, 

psychiatrists, and physical therapists.41 

For adequate pain relief, the World Health Organization (WHO) guidelines recommend 

focusing pharmacological pain management on analgesia.51 As shown in Table 3.1 (see 
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Chapter 3, p. 53), these guidelines are based on a 3-step analgesic ladder.52 Based on a pain 

intensity rating, using validated scale, the first step is non-opioid analgesics (e.g., 

acetaminophen, non-steroidal anti-inflammatory drugs (NSAIDs)). However, these analgesics 

are effective only for mild pain. For more intense pain, weak to strong opioids are the only 

meaningful options. Ideally, analgesics should be administered orally or transdermally, 

enabling patients to self-administer them at home. As every patient responds differently to 

analgesics, doses should be individually adapted.49,51  

Once a daily pain management schedule is established, clinicians should provide written 

guidelines about when and how to administer these medications.41,52 Basic treatment should 

include around-the-clock (ATC) extended-release formulations with short-acting rescue doses 

pro re nata ((PRN): i.e., as needed) to relieve BTP and to overcome end-of-dose failure.39,41-

42,53 Despite the WHO’s advice to begin with non-opioids,51 it is now commonly suggested that 

treatment of patients with uncontrolled pain should begin with strong opioids, after which milder 

solutions can be tried.54-55 The pain ladder can be used in either direction. Then, pain treatment 

can begin either at the bottom and move upward, or at the top and move downward. Treating 

pain in patients with cancer, both should be considered.14,55  

Analgesics’ Side Effects and Their Management  

While effective pain management is currently available, burdensome side effects can limit 

the use of both non-opioid and opioid analgesics.56-61 Regarding opioids, one of the most 

common side effects is constipation (i.e., infrequent defecation with stools that are hard and 

difficult to pass).62-64 Patients with cancer taking opioids have a prevalence rate of 50% to 

100% for opioid induced constipation (OIC).65-71 Therefore, patients taking opioids on a daily 

basis should take a concomitant laxative.41,72 Osmotic or stimulant laxatives are most 

recommended. Bulk laxatives are not recommended, because they can actually increase OIC 

by absorbing water from the gut, thereby hardening the stool further.72-73 Certain factors are 

known to exacerbate OIC. These factors include: specific opioids (e.g., morphine or 

hydromorphone),57,93,97 low levels of physical activity, old age, a low-fiber diet, insufficient fluid 

intake, lack of privacy, dependency on a caregiver, poorer functional status, and neurological 

disorders.74-76 While many of these risk factors can be identified, the wide incidence of OIC 

suggests broad variation in individual patients’ risk profiles. Although some studies77-81 have 

addressed this topic, it remains unclear which characteristics most influence inter-individual 

differences in constipation severity.  

Other common side effects of opioids include nausea and vomiting that occur in 

approximately 25% of patients.82 The most severe side effects – although very rare – are 

respiratory depression and death. For NSAIDs, the most frequent side effects include stomach 
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pain or heartburn.83 When used as recommended, acetaminophen is relatively free of side 

effects.57 On the other hand, opioids cause distressing side effects that require co-medications. 

If side effects occur, options for dealing with them include changing to another opioid, or 

reducing opioid use in favour of non-opioid, or using non-pharmacological interventions (e.g., 

spiritual or cognitive approaches).41,84 

Barriers to Effective Pain Management 

While excellent treatment options are widely available, up to 40% of patients with cancer 

report unrelieved pain.31 Barriers to effective pain management can originate at any of the 

three healthcare levels: (1) the healthcare system/public policy; (2) healthcare professionals; 

and (3) patients themselves.85-86 System-related barriers include: restrictions on opioid 

prescriptions, limited access to pain specialists, or insufficient education of healthcare 

professionals regarding cancer pain management.85 Concerning healthcare professional-level 

barriers, inadequate pain assessment, reluctance to administer opioids, misconceptions, fear 

of addiction and knowledge gaps concerning pain management can impede effective pain 

management.85,87-88  

Patient-level barriers can be divided into four groups: cognitive, affective, sensory, and 

practical.85-86,89 Cognitive barriers include concerns about analgesic use (e.g., fear of addiction, 

tolerance and side effects), miscommunication with physicians (e.g., under-reporting of 

symptoms), and maladaptive and/or fatalistic beliefs (e.g., equating increasing pain with 

disease progression).85-86 Affective barriers – mood disorders such as depression, anxiety, 

mood fluctuations, and stress – reflect diverse emotional changes in patients with cancer.86 

Sensory barriers are related to opioids’ more distressing side effects,59,86 which can lead to 

discontinuation or under-dosing.56-61,88  

Practical barriers to effective pain management are linked to the difficulties of 

implementing an individualized regimen within daily life.86,89 Jacobsen et al.86 described how 

both patients’ hesitation or unwillingness to communicate pain experiences and clinicians’ 

inadequate communication skills – practical barriers to patient/provider communication – 

constituted practical barriers to pain management. By definition, each barrier is a potential 

source of non-adherence to the prescribed analgesic regimen, including overuse, partial use, 

use at random intervals, or even non-use of prescribed opioids. In addition, Schumacher et 

al.89 identified seven areas of difficulty that hinder adequate pain management: accessing 

information, obtaining prescribed analgesics, tailoring prescribed analgesics to individual 

needs, managing side effects (especially constipation), processing complex information, 

managing new or unusual pain situations, and simultaneously managing multiple cancer- and 

treatment-related symptoms. FCs – relatives, partners, friends, or neighbors who provide care 
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to patients90 – commonly face the full range of patient-related barriers during their involvement 

in home pain self-management efforts.91-95 

Pain Self-management and the Involvement of Family Caregivers 

With home being the primary setting for many aspects of cancer care,96-97 patients and 

their family caregivers (FCs) are increasingly becoming responsible for implementing cancer 

pain self-management strategies in their daily lives.98-100 Healthcare self-management consists 

largely of strategies for solving problems, making decisions, taking action, utilizing resources, 

forming patient/healthcare provider partnerships, and dealing with physical and psychological 

issues to avoid or retard deterioration.101-102 Regarding cancer pain self-management, patients 

and their FCs need to work together to integrate self-care activities into their daily lives. This 

integration means that they have to acquire new knowledge and skills to adequately implement 

pain self-management tasks in daily lives.103-104 Therefore, patients and their FCs have to learn 

how to obtain prescribed medications; how and when to take them; and how to react 

appropriately to unrelieved pain or distressing side effects.91,100 

Just as the necessary learning processes can be influenced by pre-existing knowledge 

and previous experiences, the implementation of any plan depends largely on perceived self-

efficacy,105-106 (i.e., the confidence in one’s ability to perform the behaviors necessary to 

achieve a target outcome).107-108 However, healthy self-efficacy offers a further benefit. Recent 

studies on cancer patients’ and FCs’ management of pain and other symptoms found that it 

improves patients’ well-being and FCs’ mood.109-110 

FCs commonly play pivotal roles in pain self-management.98,111-114 Systematic reviews 

show that they provide psychological, emotional, and physical support (e.g., administering 

medications); actively monitor and assess symptoms (e.g., treatment related side effects); 

make numerous decisions; and seek support as necessary from health-care providers.112,114 

However, FCs assume these responsibilities with little or no preparation, knowledge, 

resources, or skills,113 leading to high rates of anxiety, depression, social isolation, sleep 

disturbances, and fatigue. Accompanying these negative effects is an elevated risk for 

coronary heart disease.115-120  

Faced with an array of burdens, many patients and FCs feel overwhelmed, helpless, and 

frustrated. As noted in clinical practice guidelines for the management of pain in patients with 

cancer, psychoeducational interventions (i.e., training, education and coaching) are essential 

to support them in implementing their pain self-management tasks.41,49,53 To date, a number of 

interventions have been developed to support pain self-management in patients with cancer 

and their FCs.  



CHAPTER 1. BACKGROUND 
 

- 28 - 
 

Interventions to Support Cancer Pain Self-Management 

A number of systematic reviews examined the effects of interventions that were designed 

to support pain self-management in patients with cancer.84,121-125 The four most recent 

publications reviewed interventions up to 2017.84,122,124-125 Of these four reviews, three were 

meta-analyses.84,122,124 

Bennett et al.122 included 21 experimental studies in their systematic review, meta-

analyzing the ten that used the same outcome measure, a 0-to-10 NRS (0 = no pain; 10 = 

worst imaginable pain). This analysis revealed statistically significant reductions in both 

average pain intensity (1.1 point reduction; 95% confidence interval [CI]: -1.8, -0.41) and worst 

pain intensity (0.78 point reduction; 95% CI: -1.21, -0.35). Furthermore, intervention group 

participants (IGs) had significantly better knowledge of cancer pain and more positive attitudes 

toward analgesia compared to those in the control group (CG).  

By reviewing 38 studies, Sheinfeld Gorin et al.84 identified skills training (48%) and 

education (50%) as the two major psychosocial interventions. As their effect size statistic, they 

applied Hedges’ g.126 The modal effect size for psychological and behavioral interventions 

ranged from 0.3 to 0.5 (medium effect). Although the overall effects on pain severity (g = 0.34; 

95% CI: 0.23, 0.46; p < 0.001) and pain interference with daily function (g = 0.40; 95% CI: 0.21, 

0.60; p < 0.001) were statistically significant, they were only medium-sized and instruments 

varied greatly in type and psychometric quality.  

Lee et al.124 reviewed 25 randomized controlled trials (RCTs), finding a standardized mean 

difference (SMD) of -0.34 (95% CI: -0.55, -0.13; p = 0.001) for most severe pain rated on an 

11-point NRS (0 = no pain; 10 = worst imaginable pain). An SMD of -0.40 was found for 

average pain (95% CI: −0.64, −0.15; p = 0.002) and of -0.66 for current pain (95% CI: -1.09, -

0.23; p = 0.002). However, these experimental studies showed high levels of heterogeneity. 

Regarding implications for practice, the authors 124 concluded that intervention studies that 

apply standardized protocols are needed to confirm these findings.  

In the most recent systematic review, Oldenmenger et al.125 observed that, of the 26 

relevant RCTs published between 1995–2017, only eight of their tested interventions (31%) 

achieved statistically significant decreases in pain intensity. Meta-analyses were not possible 

due to large variations interventions and outcome measures used across the studies. While 

most of the reviewed RCTs were carried out in the U.S. and Europe, none were conducted in 

German speaking outpatient populations.125 Concerning secondary outcomes, 15 studies 

showed significant differences between the IGs and CGs (p < 0.05) in pain knowledge or self-

management barriers. Three studies127-129 showed statistically significant increases in IG 

medication adherence. Only one reported increased IG pain communication self-efficacy (p < 

0.001).130 
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Few studies have evaluated interventions to support FCs in pain management. 98,131-132 

For a systematic narrative review, Ferrell et al.98 identified ten RCTs that tested 

psychoeducational symptom-management advice133-137 or skills training.110,138-141 These 

interventions resulted in reduced burden and fears, as well as enhanced mood, self-efficacy, 

and communication skills for FCs in the IGs. In three additional studies109-110,140 of interventions 

to support FCs in the cancer pain management of patients, FCs in the IGs achieved higher 

levels of self-efficacy, enhanced knowledge regarding pain management, and reduced anxiety.   

To summarize, while several interventions to support patients’ self-management of cancer 

pain suggest the potential to reduce pain, effects to date have been moderate. Additionally, 

studies varied greatly regarding the interventions tested, study design, type, and duration, 

making it impossible to determine which intervention components were most effective. To date, 

no such interventions have been tested in German-speaking outpatient populations.84,122,124-125 

Despite a significant increase in studies exploring FCs’ involvement in patients’ pain self-

management tasks, little is known about interventions’ effects on FC-related outcomes.98,131-

132 Finally, even with our increased knowledge of psychoeducational interventions’ capacity to 

improve cancer pain management in patients and FCs, important questions remain as to how 

this learning occurs and how its key processes can be hampered or facilitated.  

The PRO-SELF© Pain Control Program and its Adapted Versions 

One promising psychoeducational intervention identified in earlier meta-analyses was the 

PRO-SELF© Pain Control Program (PCP), which is directed at patients who have pain from 

cancer and their FCs.142 This PCP led to significant improvements in both pain intensity143 and 

cancer pain management knowledge.144 Furthermore, clinical practice guidelines for the 

management of pain in patients with cancer recognize the importance of non-pharmacological 

approaches including training, education, and nurse coaching.41,49,53,145 The PRO-SELF© PCP 

provided the foundation for this research project.  

The original English version of the PRO-SELF© PCP was developed142,146 and tested for 

the first time in the U.S.143 As shown in Figure 1.1, it was extended147 and later culturally 

adapted, translated to German and pilot-tested with a German-speaking population.148-149 The 

program was further refined and evaluated in this thesis. A brief overview of this PCP’s 

development, as well as its expanded and adapted versions are provided below. 
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Figure 1.1. Overview of the development of the PRO-SELF© PCP 

Miaskowski et al.143             Miaskowski et al.147             Koller et al.148                  Spichiger et al.150 

 
The original PRO-SELF© PCP. In brief, the PCP is based on three key strategies: nurse 

coaching, skill building, and provision of information via academic detailing.142 Academic 

detailing focuses on enhancing baseline knowledge by providing key information and positive 

reinforcement, while stimulating the learner as an active partner.151 The PRO-SELF© PCP 

includes structured and tailored components. Specially educated oncology nurses instruct 

patients/FCs on monitoring pain and analgesic side effects, documenting analgesics taken, 

and using a one-week pillbox. Based on a pain management diary completed prior to bedtime, 

patients are taught how to improve pain management, adequately assess pain and its 

response to analgesics, apply strategies to prevent or treat analgesic side effects, and 

communicate inadequate analgesic prescription to their healthcare providers. In addition, 

based on patients’ and FCs’ responses to a pain management knowledge survey (i.e., 

respectively the Patient Pain Questionnaire [PPQ]152 and Family Pain Questionnaire [FPQ]153) 

specific knowledge deficits are identified. Based on these deficits, they receive individualized 

academic detailing sessions and a teaching booklet designed to reinforce their instruction and 

enhance their knowledge of pain and medication side effects.142,146  

To test this PCP’s effectiveness in oncology outpatients with pain from bone metastasis 

compared to standard care, Miaskowski et al.143 conducted an RCT in the U.S. Of 212 recruited 

and randomly assigned patients, 174 (IG: n = 93 and CG: n = 81) completed the study. IG 

participants received the structured and tailored PRO-SELF© PCP components over a study 

period of 6 weeks. Specially trained oncology nurses provided three home visits at study weeks 

1, 3, and 6 and three telephone calls at study weeks 2, 4, and 5. CG participants received an 

“attention control intervention” based on the patient version of the Agency for Health Care 

Policy and Research (AHCPR) Cancer Pain Guideline.154 To monitor the patients’ completion 

of the study material, research assistants (RAs) provided three home visits and three 

telephone calls following the same schedule as for the IG participants. From baseline until 

week 6, the IG’s average, worst, and least pain intensity decreased significantly compared to 

those of the CG (p < 0.001). Over the same period, the percentage of IG patients with the most 

appropriate analgesic prescriptions increased significantly compared to the CG (p = 0.008). 

Miaskowski et al.143 concluded that the application of the PRO-SELF© PCP can improve the 

The PRO-
SELF© PCP

The PRO-
SELF© Plus 
PCP

The adapted 
German PRO-
SELF© Plus 
PCP

Refinement of 
the adapted 
German PRO-
SELF© Plus 
PCP
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patients’ cancer pain self-management by incorporating nurse coaching, skill building, and 

education. 

The PRO-SELF© Plus PCP. While the evaluation of the PRO-SELF© PCP presented 

promising results,143 a more detailed quantitative analysis illustrated that not all IG patients 

benefitted equally.147 Only 50% indicated complete responses (defined as ≥30% decrease in 

average pain intensity scores), 25% partial responses (a 1-29% decrease in average pain 

intensity scores), and 25% indicated no response at all (no decrease in pain intensity scores) 

to the PCP. One possible reason for this finding is that the intervention dose was not adequate 

to reduce average and worst pain intensity scores by more than 30% in every patient.147 In 

addition, Schumacher et al.’s89 qualitative analysis of the RCT’s audio-taped intervention 

sessions revealed that even at the final home visit, IG participants were still struggling with the 

challenges of implementing pain management in their daily lives adequately to control their 

pain.89 

Therefore, the PCP was extended to ten weeks, resulting in the PRO-SELF© Plus PCP.147 

Over the course of a second RCT, Miaskowski et al.155 compared a low- and a high-dose 

version. Participants in the low-dose group received four visits and six phone calls (i.e., total 

intervention dose = ~8.0 hours); high-dose group participants received six visits and ten phone 

calls (i.e., total intervention dose = ~12.3 hours). While both groups had decreased in worst 

pain intensity scores, no dose response was found. Both groups achieved significant 

decreases in pain intensity at six weeks after the initiation of the intervention. (Miaskowski, C., 

personal communication, October 2016) 

The adapted German PRO-SELF© Plus PCP. Koller et al.149 culturally adapted and 

translated the low-dose PRO-SELF© Plus PCP for application in German-speaking settings. 

They added two aspects to the intervention. First, a personalized, attainable goal-setting 

component developed in accordance with Social Cognitive Learning Theory (SCLT).105 

Second, the stepwise engagement of FCs and home-care nurses in cases where the patient 

was unable to implement the pain management plan. Furthermore, the adapted and translated 

materials were tested with German speaking patients for understandability and usability, 

resulting in the adapted German PRO-SELF© Plus PCP.  

Afterwards, Koller et al.148 evaluated the adapted German PRO-SELF© Plus PCP’s 

feasibility through a pilot RCT at the University Hospital Freiburg (Germany). Of 157 eligible 

outpatients, i.e., adults with cancer who rated their pain ≥ 3 on a 0 (no pain) to 10 (worst pain 

imaginable) NRS, 39 outpatients (IG: n = 19; CG: n = 20) and their FCs were recruited. While 

over the course of the study, patients reported no significant changes in pain, opioid intake or 

self-efficacy, a significant increase in their pain management knowledge (week 10: p = 0.04; 
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week 22: p < 0.01) was found. Thus, the feasibility of the German PRO-SELF© Plus PCP was 

demonstrated.  

Further refinement of the adapted German PRO-SELF© Plus PCP. Findings from the 

pilot RCT of the adapted German PRO-SELF© Plus PCP in oncology outpatients and their 

FCs148-149 provided input to further refine four aspects of the intervention. (1) As the pilot study 

results indicated very dynamic pain properties, the intervention was tailored more closely to 

patients’ individual pain trajectories, since results from the pilot study illustrated very dynamic 

pain trajectories.149 Contrary to previous studies, in which fixed intervention session times and 

types were used,143,148,156 the type of the second and all subsequent sessions – home visit or 

telephone call – was decided individually at the end of each visit by the intervention nurses 

(INs). This decision was based on a predefined algorithm weighing the patient’s current pain 

intensity, side effect ratings, and responses to pain management strategies. Within two days 

after each session, the IN made an additional telephone call to check whether major changes 

in the pain management plan were made.  

(2) CG participants received no “attention control intervention.” This change was based 

on the hypothesis that the nurses’ interaction with the CG during previous studies had led to 

trustful nurse-patient/FC relationships and may have influenced their behavior regarding pain 

management.149,156 In order to minimize the effect of study participation on the CG group, it 

was decided to limit their home visits and telephone calls to the minimum necessary for data 

collection. In addition to the fixed home data collection visits (week 0, 1, 6), the RAs called the 

patient/FC only every second week to ensure that the pain diary was completed daily. For 

ethical reasons, if participants raised concerns about pain or side effects, RAs continued to 

encourage them to contact their physicians.  

(3) Because side effects of cancer treatment severely impact pain self-management,148-

149 information and coaching to manage these symptoms (e.g., constipation, nausea, emesis, 

concentration difficulties, fatigue) were incorporated in the intervention.  

(4) The nurse coaching component to guide the patients’ communication with physicians 

was intensified in order to support them in obtaining effective medications and adjusting their 

dosages appropriately. This adaption was based on the fact that participants in the pilot RCT 

took relatively low doses of opioid analgesics (median dose: 6.7-20mg).148 In contrast to the 

RCT conducted in the U.S.,143 daily IG opioid intake did not increase over time in line with 

elevated pain intensity scores. Furthermore, at each contact, the IN measured adherence to 

the study's intervention (i.e., to the medical regimen, noted recommendations for pain self-

management from the previous visit, and noted recommendations for side effect management) 

on three 101-point NRSs (0 = no adherence at all to 100 = complete adherence). The IN 

assessed the analgesic prescription weekly via the Pain Management Index (PMI).157 
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As part of this thesis, the refined version of the adapted German PRO-SELF© Plus PCP 

was then tested in the Swiss multi-center RCT, the PEINCA study: “Mixed methods study to 

test the efficacy of the adapted German PRO-SELF© Plus PCP, an intervention directed at 

outpatients with cancer and their family caregivers to reduce pain and related symptoms”.150 

Theoretical Frameworks for this Research Program 

Brant et al.’s158 “New Symptom Management Model” (SMM) served as this study’s 

theoretical framework. As depicted in Figure 3.1 (see Chapter 3, p. 56), predisposing 

factors/antecedents such as demographic, sociocultural and psychological characteristics can 

influence perceived symptoms such as pain and analgesics’ side effects at baseline 

(intercepts) and over a given trajectory (slope). The patients’ symptom experience and 

symptom trajectories over time can be directly influenced by interventions and the patients’ 

symptom management strategies. 

As highlighted in this model, both patients and FCs are key players in interactions with 

health care professionals. These patient/FC/nurse/provider interactions can influence both 

patients’ and their FCs’ physical/psychological well-being (e.g., QoL, function), which in turn is 

related to the patient’s dynamic symptom trajectories and predisposing or precipitating factors. 

In this research program, consistent with the SMM, pain is viewed as a complex, 

multidimensional experience frequently accompanied by analgesics’ side effects.56-61 

Precipitating factors (e.g., inadequate FC support and knowledge deficits) can influence 

individual pain trajectories and hinder pain and side effect management. Consistent with the 

model, the PRO-SELF© Plus PCP acknowledges the patients and their FCs as key players in 

developing adequate symptom management strategies, while facilitating their interactions with 

health-care providers by enabling them to clearly communicate their medication-related 

situations to their physicians. In addition to a reduced pain intensity, improvements of 

knowledge about cancer pain management and self-efficacy in patients and FCs, the reduction 

of analgesic side effects is a key intervention outcome. 

Bandura’s SCLT provided our theoretical framework to understand patients’ and FCs’ 

learning processes.103,105 According to SCLT, learning is a proactive cognitive process 

influenced by interactions between personal/cognitive (e.g., knowledge of pain management), 

behavioral (e.g. skills to implement pain self-management tasks), and environmental factors 

(e.g., FCs and healthcare workers).159 Learning can occur through observation, which is 

regulated by four steps: attention, retention, reproduction, and motivation.105-106 Moreover, its 

processes are affected by pre-existing knowledge and individuals’ interpretations of previous 

experiences, particularly enactive mastery experiences – also known as performance 

accomplishments.105-106 As part of SCLT, Bandura introduced the concept of self-efficacy 
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expectations (i.e., the confidence in one’s ability to perform the behaviors necessary to achieve 

a target outcome; see Figure 1.2).107-108 

Figure 1.2. Visualization of the difference between self-efficacy expectations and outcome expectations 
(adapted from Bandura,103 p. 193) 

 

According to Bandura, experiences are the prime source of self-efficacy. Whether positive 

(e.g., reduced pain intensity through analgesics) or negative (e.g., analgesics’ side effects), 

they influence an individual’s ability to perform a given task.103 Further, vicarious experiences 

(e.g., seeing other patients succeed in reducing pain intensity), verbal persuasion (e.g., 

feedback, IN instruction), and emotional arousal (e.g., fears of analgesics’ side effects) can 

influence self-efficacy expectations, individual learning processes, and thinking patterns. 

Bandura assumed that self-efficacy influences an individual’s choice of activities, coping 

efforts, goal setting, and initiation and maintenance of behaviours. Even if adverse experiences 

occur (e.g., worsening background pain or BTP), perceived self-efficacy controls how much 

and how persistently individuals invest effort. 

Performed behaviour and perceived self-efficacy have reciprocal effects (i.e., the 

experience of performance feeds back to self-efficacy expectations).99,160 Further, Bandura 

stated that individuals’ behaviour is influenced by their outcome expectations. Differentiating 

self-efficacy expectations clearly from outcome expectations, he argued that self-efficacy is 

the perceived ability to perform a behaviour, whereas outcome expectancies are judgments 

about the likelihood of outcomes that flow from the individual’s behaviour.103,161 

Identified Gaps and Rationale for this Research Program 

In summary, while psychoeducational interventions to support pain management have 

achieved statistically significance in reducing pain intensity and improving cancer pain 

management knowledge in outpatients with cancer and their FCs,84,122,124-125 their effects were 

moderate at best and interventions varied greatly regarding type, duration, and content.122,124-
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125 To date, no such interventions have been tested in German-speaking outpatients with 

cancer. The PRO-SELF© PCP is a promising approach to support patients with cancer and 

their FCs’ self-management tasks in order to manage pain and analgesics’ side effects in the 

home-care setting.162 However, this intervention’s efficacy warrants evaluation in a German-

speaking context.  

While the adapted German PRO-SELF© Plus PCP was tested in a pilot-RCT and 

demonstrated feasibility,148 the evaluation of its efficacy within a RCT is warranted. Additional 

research is needed to evaluate the efficacy of self-management interventions to decrease pain 

in patients with cancer and associated side effects in the German speaking population. This 

gap was addressed by evaluating the pilot tested and refined adapted German PRO-SELF© 

Plus PCP in the PEINCA study.150 

In addition, the nature of learning processes from psychoeducational interventions in 

outpatients with cancer and their FCs remains unclear. The PEINCA study150 offered the 

opportunity to address this gap by using data from the RCT to explore learning processes. 

Finally, little is known about characteristics associated with inter-individual differences 

regarding the severity of one of the most common side effects of strong analgesics, namely: 

constipation. To extend the existing knowledge base, we aimed to identify characteristics 

associated with constipation severity in outpatients with cancer. The following chapters will 

address these gaps.  
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The overall aims of this research program were threefold. First, to evaluate a pain self-

management intervention to reduce pain intensity in outpatients with cancer pain and analgesic 

side effects. Second, to explore patients’ with cancer and their family caregivers’ (FCs) learning 

processes throughout this pain self-management intervention. Third, to identify potential 

predictors of constipation severity in outpatients with cancer and unrelieved pain. The specific 

aims are listed below: 

Our first specific aim was to evaluate the efficacy of the adapted German PRO-SELF© 

Plus Pain Control Program (PCP) in decreasing average and worst intensity, including 

associated symptoms and other select patient outcomes, as well as to explore patients’ and 

FCs’ experiences with pain management and study participation (see Chapter 4). In 

addressing this aim, data from the PEINCA study1, a Swiss multi-center randomized controlled 

trial (RCT) with post-trial interviews, were used to evaluate the efficacy of the adapted German 

PRO-SELF© Plus PCP in outpatients with cancer and their FCs. 

Our second specific aim was to: a) evaluate the adapted German PRO-SELF© Plus PCP’s 

effects regarding increasing patients’ knowledge of cancer pain management and their self-

efficacy, b) explore factors supporting or hampering their learning processes, and c) merge 

and analyze the quantitative and qualitative results (see Chapter 5). To address this aim, we 

analyzed data from the PEINCA study.1 A convergent parallel mixed methods design with 

qualitative data embedded in the RCT was applied.2 

Our third specific aim was to: a) describe the prevalence, characteristics, and 

management of constipation, b) evaluate inter-individual differences in constipation severity, 

and c) identify demographic, clinical, and symptom characteristics associated with higher 

constipation severity scores (see Chapter 6). We analyzed data from a prospective longitudinal 

study conducted in the U.S. In the course of this RCT, Miaskowski et al.3 compared the efficacy 

of the low-dose and high-dose versions of the PRO-SELF© Plus PCP.  
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Abstract 

Background. Pain is one of cancer patients’ most frequent and distressing symptoms; 

however, analgesics’ side effects often increase symptom burden. Further, with the home 

rapidly becoming the primary cancer care setting, family caregivers (FCs) commonly play 

central roles in patients’ pain self-management, but with little or no preparation. One US-tested 

intervention, the PRO-SELF© Plus Pain Control Program (PCP), designed to support cancer 

outpatients and their FCs in pain self-management, is currently being tested in the Swiss multi-

centre PEINCA study. The current PEINCA-FAM study is a sub-study of PEINCA. The aims of 

PEINCA-FAM are: a) to test the efficacy of the adapted German PRO-SELF© Plus PCP to 

reduce side effects of analgesics; b) to enhance patients’/FCs’ knowledge regarding cancer 

pain; and c) to explore FCs’ involvement in patients’ pain self-management.  

Methods. This mixed methods project combines a multi-centre randomized controlled 

clinical trial with qualitative data collection techniques and includes 210 patients recruited from 

three oncology outpatient clinics. FCs involved in patients’ pain self-management are also 

invited to participate. After baseline evaluation, eligible participants are randomized to a 6-

week intervention group and a control group. Both groups complete a daily pain and symptom 

diary. Intervention group patients/FCs receive the weekly psychoeducational PRO-SELF© 

Plus PCP interventions; control group patients receive usual care. After completing the six-

week study procedures, a subsample of 7-10 patients/FCs per group and hospital (N=42-60) 

will be interviewed regarding their pain management experiences. Data collection will take 

place from April 2016 until December 2018. An intent-to-treat analysis and generalized linear 

mixed models will be applied. Qualitative data will be analysed by using interpretive 

description. Quantitative and qualitative results will be combined within a mixed method matrix. 

Discussion. In clinical practice, specially trained oncology nurses in outpatient clinics 

could apply the intervention to reduce side effects and to enhance patients’/FCs’ self-efficacy 

and pain management knowledge.  
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Background 

Cancer Pain and Analgesics’ Side Effects Management 

Pain is one of cancer patients’ most frequent and distressing symptoms. However, 

analgesics’ side effects often increase symptom burden.1-2 The International Association for 

the Study of Pain defines pain as “an unpleasant sensory and emotional experience associated 

with actual or potential tissue damage, or described in terms of such damage".3 World Health 

Organization (WHO) guidelines note that the main focus of pain management is analgesics. 

As depicted in Table 3.1, these guidelines focus on a 3-step progression of analgesics from 

non-opioids to strong opioids, which are associated with burdensome side effects.4-5 For 

opioids, the most common of these side effects are constipation, nausea, emesis, and 

concentration difficulties; the most feared, though very rare, are respiratory depression and 

death. However slight the risk, fear may still lead to early discontinuation, underdosing, or 

otherwise inadequate analgesia.6-7  

Table 3.1. Categorization of Pain, Appropriate Analgesics, Side Effects, and Co-Medication 

WHO 
analgesic 
ladder 
steps 

Score 
0/10 
on 
NRS 

Category 
of 
analgesic 

Most important 
analgesic  

Most important 
side effects 

Co-medication 

1 
(mild pain) 

<3 Non-opioids - Nonsteroidal Anti-
Inflammatory 
Drugs (NSAIDs) 
 

- gastrointestinal 
complications 

- heart attack 
- stroke 
- skin or allergic 

reactions 

- Proton pump 
inhibitor 

- Antihistamines 
- Corticosteroids 
 

- Acetaminophen 
- Metamizole 

- renal and liver 
toxicities 

- Hepatotoxicity 
- skin or allergic 

reactions 

 
 

- Antihistamines 
- Corticosteroids 

2 
(mild to 
moderate 
pain) 

3 - 6 Weak 
opioids  
± Non-
opioids 

- Tramadol 
- Tilidine + Naloxone 

- Constipation 
- Nausea 
- Pruritus 
- motor and 

cognitive 
impairment 

- respiratory 
depression 

- sedation 

- Laxatives 
- Anti-emetics 
- Corticosteroids 
- Antihistamines 
- Major 

tranquillizers 
- Psychostimulants 

3 
(moderate 
to severe 
pain) 

>6 Strong 
opioids  
± Non-
opioids 

- Morphine 
- Hydromorphone 
- Oxycodone 
- Methadone 
- Levorphanol 
- Pethidine 

Note. Categorization of pain, appropriate analgesia, side effects and co-medication according to the WHO-
sequential three-step analgesic ladder.5-10 Abbreviations: WHO=World Health Organization, NRS=Numeric Rating 
Scale, NSAIDs=Nonsteroidal Anti-Inflammatory Drugs. 

 

 

Although pain is a treatable symptom, up to 40% of cancer patients experience inadequate 

pain management. System-level barriers include limited access to pain specialists or opioids.11 
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and misconceptions of healthcare professionals (e.g., misconceptions and knowledge gaps 

concerning pain management)12 Patient-level barriers can be divided into four groups: 

cognitive (e.g., lack of information), affective (e.g., stress, anxiety, depression), sensory (e.g., 

analgesics’ side effects) and practical (e.g., implementing pain management in everyday 

life).13-14 Family caregivers (FCs) directly involved in patients’ pain management commonly 

experience the same barriers as the patient.15 FCs are defined as relatives, partners, friends, 

or neighbours who provide care to patients.16 

With the home becoming the primary setting for many aspects of cancer care, a key goal 

is to improve patients’ pain and side effect self-management.17 Self-management consists 

largely of strategies for solving problems, making decisions, taking action, utilizing resources, 

forming patient/healthcare provider partnerships, and dealing with physical and psychological 

issues to avoid or delay deterioration.18-19 FCs commonly play central roles in patients’ pain 

self-management. However, while FCs may administer medications, implement pain relief 

strategies, and provide emotional support,13,20 they often assume their tasks with little or no 

preparation, knowledge, resources, or skills.21 The psychological and physical costs include a 

high prevalence of anxiety and depression, social isolation, sleep disturbances, fatigue, and 

even an elevated risk of coronary heart disease.22-24 The responsibility for pain management 

without corresponding skills often results in FCs' loss of self-efficacy.25 Self-efficacy is defined 

as the confidence in one’s ability to perform the behaviours necessary to achieve a target 

outcome.26 Recent studies on cancer pain management reveal that high self-efficacy improves 

both patients’ well-being and FCs’ mood.27-28 However, little research has focused on FCs’ 

influence and self-efficacy vis à vis supporting self-management of pain and analgesics’ side 

effects in cancer outpatients. 

Supporting self-management of pain and analgesics’ side effects 

Three recent meta-analyses focusing on the effects of psychosocial interventions to 

support cancer pain management from 1983 to 2012 found that, while gaining attention, the 

psychosocial approach to pain management remains understudied.29-31 The two most common 

intervention types were skill training and education.30 Regarding the main outcome measures, 

i.e., effects on pain intensity, pain interference in daily activities, knowledge, and attitudes 

towards cancer pain and analgesics, these meta-analyses revealed various significant, though 

moderate overall improvements. Further, a systematic evaluation of interventions’ content, 

structure, and efficacy to improve patients' self-management of cancer pain revealed no 

discernible patterns with respect to components, duration, or delivery type or mode.32 We found 

no studies that focused on the side effects of analgesics. 
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To date, little research has focused on interventions supporting FCs in patients` cancer 

pain self-management. First, Keefe et al.33 tested the feasibility of a partner-guided cancer pain 

management training program with 78 end-of-life patients and their FCs. Intervention group 

FCs showed significantly higher levels of self-efficacy regarding support for the control of pain 

and other symptoms. Second, in a randomized controlled trial (RCT) of caregiver assisted 

coping skill training for cancer patients and their FCs, Porter et al.34 reported significant results 

compared with an education program. Additionally, enhanced knowledge of cancer pain 

management led to both decreased anxiety symptoms in both groups and increased symptom 

management self-efficacy in FCs. However, as this study lacked a standard care control 

condition, these results should be interpreted with caution. Third, Hendrix et al.28 tested an 

individualized training intervention on self-efficacy in 120 patient-caregiver dyads. FCs in the 

intervention group demonstrated significant increases in self-efficacy regarding pain control, 

prevention of infections, maintenance of nutrition, and practical home care issues. 

However, no studies have evaluated the effectiveness of interventions focusing on 

analgesic side effect management to improve self-management in cancer patients and their 

FCs. Similarly, no study has yet investigated correlations between FCs’ cancer pain 

management knowledge and self-efficacy related to pain management and patients’ pain 

intensity. 

The PRO-SELF© Plus Pain Control Program, PEINCA and PEINCA-FAM 

One psychoeducational intervention included in the above-noted meta-analyses, the 

PRO-SELF© Pain Control Program (PCP), an intervention to support self-management of pain 

in adult oncology outpatients and their FCs, showed statistically significant and clinically 

meaningful reductions compared to standard care in both average and worst-pain intensity in 

a large RCT (N=174).35 In further research, the intervention was expanded regarding its 

duration (from 6 to 10 weeks) resulting in the PRO-SELF© Plus PCP.15,36 Koller, Miaskowski 

(37) translated and adapted this version for use in German-speaking populations. A pilot RCT 

using 39 oncology outpatients yielded a statistically significant increase in test subjects’ 

knowledge and demonstrated this version’s feasibility. Based on the pilot RCT’s findings, the 

intervention was adapted and is currently being tested within the multi-centre “Mixed methods 

study to test the efficacy of the adapted German PRO-SELF© Plus PCP, an intervention 

directed at outpatients with cancer and their family caregivers to reduce pain and related 

symptoms” (PEINCA) in Switzerland. The overall aim of the multi-centre mixed methods 

PEINCA study is to evaluate the efficacy of the adapted German PRO-SELF© Plus PCP, which 

was designed to improve outpatients’ and their FCs’ management of pain and pain intensity. 

The purpose of this sub-study of PEINCA is to test the efficacy of the adapted German PRO-

SELF© Plus PCP at both reducing analgesic side effects and enhancing cancer patients’ and 
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FCs’ knowledge of cancer pain as well as to explore their learning processes. In addition, FCs’ 

involvement in patients’ pain self-management and association between their self-efficacy and 

knowledge of cancer pain with the cancer patients’ pain intensity will be investigated (PEINCA-

FAM). 

Theoretical Framework 

The overall framework of the PRO-SELF© Plus PCP was the Theory of Symptom 

Management (TSM).38 A further development of the TSM, the “New Symptom Management 

Model” (SMM, see Figure 3.1), which depicts interacting concepts, serves as the theoretical 

framework for this study.39  

Figure 3.1. Diagram of the Symptom Management Model 

 

Note. The “New Symptom Management Model” (SMM).39 QoL=quality of life. Copyright© gratefully received by 
Copyright Clearance Center’s RightsLink® service/John Wiley and Sons. 

 

Precipitating factors (antecedents) such as demographic, sociocultural and psychological 

characteristics, can influence perceived symptoms at baseline (intercepts) and over a given 

trajectory (slope). By charting the trajectories of symptoms in relation to interventions 

(symptom management strategies) and patient/FC/nurse interactions, we can illustrate these 

interactions’ continued influence over patients’ and their FCs’ outcomes (consequences). In 

this study, consistent with the SMM, cancer pain is viewed as a complex, multidimensional 
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experience frequently accompanied by analgesics’ side effects. Precipitating factors, e.g., 

social environments and lack of knowledge, influence symptom trajectories. Within the 

framework’s symptom management strategy, our intervention focuses on supporting cancer 

patients’ pain and analgesic side effect self-management and the involvement of FCs. Patients 

as well as FCs are seen as key players who interact with intervention nurses. Alongside 

improved knowledge of cancer pain and self-efficacy in FCs, reduction of analgesics’ side 

effects is a key intervention outcome. 

In addition, Bandura’s Social Cognitive Learning Theory (SCLT), an adult learning theory, 

provided the supplementary conceptual framework for the intervention.40 SCLT acknowledges 

that learning is a cognitive process that takes place in a social context and can occur through 

processes of observation, with each individual possessing a self-regulating system that affects 

motivation and learner differentiation. As part of this system, Bandura introduced the concept 

of self-efficacy,41 along with major influencing factors: mastery experiences, live modelling, 

performance exposure and positive appraisal.26 Through our intervention to educate cancer 

patients and their FCs, we aim to develop their knowledge regarding pain management, their 

self-efficacy regarding pain management, and their symptom self-management skills. This 

entails keeping a diary, setting goals and establishing a management plan to reach those 

goals. 

Aims 

PEINCA-FAM aims to test the adapted German PRO-SELF© Plus PCP pain self-

management intervention to reduce cancer outpatients’ analgesics’ side effects, to explore 

patients’ and FCs’ knowledge of cancer pain and their learning processes, and to investigate 

FCs involvement in patients’ pain self-management and associations between their self-

efficacy, knowledge of cancer pain and patients’ pain intensity. Specific aims of this study are: 

(1) to test the efficacy of the adapted German PRO-SELF© Plus PCP to reduce analgesics’ 

side effects by focusing on constipation, nausea, emesis and concentration difficulties; (2) to 

test the efficacy of the adapted German PRO-SELF© Plus PCP to improve knowledge of 

cancer pain management in patients and FCs and to qualitatively explore patients’ and FCs’ 

learning process during the intervention; and (3) to explore the association between FCs’ self-

efficacy and knowledge of cancer pain with patients’ pain intensity and to qualitatively explore 

FCs’ influence on patients’ pain self-management. 

Methods 

Study Design 

Embedded in the ongoing PEINCA study, the PEINCA-FAM sub-study applies a mixed 

method approach. In a concurrent embedded strategy, an RCT is combined with qualitative 

https://en.wikipedia.org/wiki/Learning
https://en.wikipedia.org/wiki/Cognitive_process
https://en.wikipedia.org/wiki/Social_context
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parts.42-43 All data are generated within PEINCA. The following describes the PEINCA study’s 

essential methods as they apply to PEINCA-FAM. 

Sample and Setting 

Patients with cancer pain are recruited from oncology outpatient clinics at three university 

hospitals in the German speaking part of Switzerland. These individuals are included if they 

(1) are aged ≥ 18 years; (2) have experienced any type of recurrent cancer pain, i.e., rated ≥ 

3 on a 0-10 Numeric Rating Scale (NRS, 0 = no pain, 10 = worst imaginable) over the past 

week; (3) have an estimated life expectancy of > 6 months; (4) are able to understand, read 

and write German; and (5) have access to a telephone. Participants are excluded if they (1) 

have cognitive dysfunction or hearing impairment; (2) are hospitalized > 2 weeks during the 

study; and (3) are suffering solely from neuropathic pain. To be eligible, FCs must be (1) aged 

≥ 18 years; (2) able to understand, read and write German; and (3) willing to participate in all 

intervention sessions.  

Sample Size Determination 

The results of the above-mentioned pilot study37 included a maximum mean alleviation of 

0.99 NRS (0-10) for average pain and a mean alleviation of 1.27 NRS (0-10) for the worst pain 

compared to the control group in week nine. For these two endpoints, based on average pain 

improvement data, an alpha error of 0.05 (95%) and a beta error of 0.2 (80%) would require a 

136-patient sample to achieve sufficient statistical power. Estimating an attrition rate of 35% 

over the 6-week study period, it will be necessary to recruit a total sample of 210 patients. We 

expect to recruit 50% of patients along with FCs. This number will be sufficient. Based on Wells 

et al.,44 who assessed initial effects of an intervention to increase knowledge and positive 

beliefs about cancer pain management in patients using the Family Pain Questionnaire (FPQ), 

an improvement in knowledge and beliefs were found [F (1,62)=18.2, p<0.001]. At an alpha 

error level of 0.05, a sample size of 32 FCs should be sufficient to achieve a statistical power 

of 80%. 

With respect to the sample size for the qualitative part, a sample of 42-60 patients and 

FCs should supply sufficiently redundant data to discover patterns, commonalities and 

differences among the groups. 

Recruitment  

Specifically trained nurses from the outpatient clinics work as research assistants (RAs) 

for the study. All RAs are experienced registered nurses or graduate students in nursing who 

have received study-specific training by the study coordinator (HR). RAs screen potential 

participants and verify inclusion criteria via patient files and discussions (regarding life 

expectancy, etc.) with their treating physicians. If the initial inclusion criteria are met, the RAs 
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contact the patients directly during their outpatient appointment to check whether they have 

experienced repeated pain that they would rate on an NRS as ≥ 3 over the last week, are able 

to understand, read and write German, and have access to a telephone. The RAs then inform 

patients about the study and invite them to participate. Each patient is also asked if an FC is 

involved in their daily pain self-management. If yes, the FC is also invited to participate in the 

study. Written information and consent forms (including those for FCs, if necessary) are then 

given to the patient. After at least 24 hours, an RA contacts each patient (or patient/FC dyad) 

again to provide verbal information to the FC as needed, ask about their decision regarding 

participation, and collect the signed written consent form. In all settings, these written informed 

consent forms are stored safely in the Investigator Site File (ISF) by the RAs. Only afterwards 

are participants randomized to the IG or CG. Patients and FCs have the right to withdraw from 

the study at any time without consequences.  

Concerning the recruitment of participants for qualitative data collection, all patients (and 

FCs) are asked at the beginning of the main study whether they are willing to participate in an 

interview following completion of the study’s six weeks of procedures. At the end of the final 

home visit, the intervention nurse (IN) or an RA asks selected patients (and FCs) whether they 

are still willing to participate in the interview. They then provide verbal and written information 

and obtain written consent from those who agree. Purposive sampling is applied to ensure 

approximately equal sample sizes per study site, as well as variation regarding pain intensity, 

intervention adherence, age, gender, education, living situation, and tumour entity. 

Random Assignment 

As shown in Figure 3.2, patients and FCs who have provided written consent are stratified 

by site and randomized 1:1 either to a six-week intervention group (IG) or to a usual care group 

(CG). A permuted block procedure, with blocks of 2, 4 and 6, is used to create a computer 

generated randomization list. This procedure should ensure approximately equal distribution 

of patients per group and per centre. The Clinical Trial Unit (CTU) of one of the included 

university hospitals provides the list, which is accessible from all settings. 

Blinding 

Blinding is not possible because the INs use collected data directly for the intervention 

(pain diary, Patient Pain Questionnaire (PPQ)). And while treating physicians are not informed, 

they may still become aware of group allocation if participants ask questions or take their diary 

to an appointment. 
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Figure 3.2. Flow Chart of Patient Recruitment 
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Intervention Group and Usual Care Group  

Intervention Group. The intervention is performed by four specially trained oncology 

nurses. These INs have completed a Master’s degree in nursing and are experienced clinicians 

in this field of study. A two-day training segment provided by the primary investigator (ES) 

included a review of current pain management guidelines and detailed teaching and training 

for each intervention component of the adapted German PRO-SELF© Plus PCP. 

The intervention is intended to implement structured and tailored components of the 

German PRO-SELF© Plus PCP and is based on three key strategies: nurse coaching, skill 

building, and provision of information via academic detailing.35,45 Academic detailing focuses 

on enhancing baseline knowledge by providing key information and positive reinforcement, 

while stimulating the learner as an active partner.46-47 Structured intervention components 

focus on patients’/FCs’ education to monitor pain and analgesics’ side effects (e.g., nausea, 

emesis, constipation, concentration difficulties, fatigue), to document analgesics taken, and to 

use a one-week pillbox. They are also trained to apply a script to communicate with clinicians 

when pain control is inadequate. 

To identify patients’ and FCs’ pain management knowledge deficits, the INs check their 

baseline knowledge of cancer pain and side effect management based on the results of the 

PPQ. To reinforce their education and enhance knowledge of cancer pain and side effects, 

patients and FCs receive the PRO-SELF© Pain Control Booklet, as well as individualized 

information.  

Concerning the tailored intervention components, the IN reviews each pain diary with the 

associated patient/FC, assesses the appropriateness of the analgesic prescription and the side 

effect management, and teaches the patient/FC how to adjust the prescribed analgesics in 

response to changing pain conditions and side effects. Adherence to analgesic medication 

instructions and the IN's recommendations is assessed and discussed with the patient/FC at 

each subsequent visit, after which modifications to the pain and side effect management plan 

are made as needed. The intervention is provided during in-home visits (baseline, weeks 1 

and 6), followed by weekly in-home or telephone visits. The number, type (in-home visit or 

phone call) and frequency of visits are determined by defined criteria as follows: pain score > 

3 on an NRS, patient is dissatisfied with pain management, patient adherence with pain 

medication or recommendations < 50%. If one or more of these criteria apply, the IN schedules 

an in-home visit; if none apply, she schedules a phone call. In addition, a reinforcement phone 

call is scheduled after major changes to the pain management plan.  

For quality assurance and analysis, all intervention sessions and phone calls are audio 

recorded. The primary investigator and the study coordinator review audio recordings of visits 
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and report their observations using an audit checklist based on the intervention protocol. In 

order to enhance the intervention’s implementation, they and the INs promptly discuss any 

deviations. They continue to monitor audiotapes until a 95% protocol adherence rate is 

achieved. Afterwards, audio-recordings are reviewed at random. 

Usual care group. The CG participants receive usual care regarding pain management 

by participating centres. The treating physicians assess pain and prescribe analgesics. 

However, if participants raise concerns to RAs about pain or side effects, they are encouraged 

to contact their physicians. No specific counselling is provided. 

Data Collection 
Both quantitative and qualitative data will be collected from March 2016 until December 

2018. Patients in both groups complete a daily pain and symptom diary; patients and FCs fill 

in questionnaires. The same 6-week data collection protocol is applied via in-home visits at 

baseline and during weeks 1 and 6. In the IG, data are collected by the IN. In order to minimize 

diffusion of the intervention to CG participants, an RA collects data in the control group. 

Between in-home visits at baseline and weeks 1 and 6, patients/FCs receive brief telephone 

calls every second week, during which the RA ensures that the pain diary is being completed 

on a daily basis. 

Quantitative Data: Variables and Measurement 

Table 3.2 provides an overview of the study variables and data collection points for 

patients and FCs. Questionnaires employed in this study are applied in their German versions, 

for which validity and reliability have been established. The primary patient outcomes are 

selected analgesics’ side effects (constipation, nausea, emesis, and concentration difficulties), 

self-efficacy, and knowledge of cancer pain management. Primary FC outcomes are self-

efficacy and knowledge of cancer pain management. The secondary outcomes are patients’ 

average and worst-pain intensity. Anxiety, depression, functional status, and cancer-related 

symptoms are measured as covariates. Our analytical models will also control for age, 

education, time since diagnosis and current disease status. 
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Table 3.2. Study Variables and Measurement Timetable  

Study variable Instrument Assessed 
in patients 

Assessed 
in FCs 

Week 
0 

Week 
1 

Week 
2-5 

Week 
6 

Demographics, 
patient 

Patient Information 
Questionnaire 

X  X    

Demographics, 
FC 

FC Information 
Questionnaire 

 X X    

Clinical data 
Medical Record 
Review Form 

X  X    

Average pain and 
worst pain 

Pain management 
diarya: Brief Pain 
Inventory (BPI) 

X  X X X X 

Pain alleviation 
through pain 
medication 

X  X X X X 

Pain interference 
with function 

X  X X X X 

Duration of pain 
Bowel 
movements and 
use of laxatives 
Side-effects of 
pain and cancer 
treatment 

Pain management 
diarya 

X  X X X X 

Knowledge of 
cancer pain 

Patient Pain 
Questionnaire  

X  X   X 

Family Pain 
Questionnaire 

 X X   X 

Constipation Constipation 
Assessment Scale 

X  X X X X 

Self-efficacy 

Self-Efficacy 
Questionnaire in 
patients with 
cancer 

X  X   X 

Caregiver version 
of the Self-Efficacy 
Questionnaire 

 X X   X 

Anxiety and 
depression 

Hospital Anxiety 
and Depression 
Scale 

X  X   X 

Functional status 

Eastern 
Cooperative 
Oncology Group 
Performance 
Status  

X  X   X 

Note. a Pain management diary: daily assessment of average and worst pain, pain alleviation, and pain interference 
with function via Brief Pain Inventory (BPI), as well as duration of pain, bowel movements/ use of laxatives, side 
effects of pain and of cancer treatment via pain management diary 

Medical record review form. Clinical data from patients’ medical records include the date 

of the initial diagnosis, type of tumour, existence of any metastases (no/yes regarding 

localization of metastases), comorbidities, and completed or current tumour therapy. 
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Patient/FC Information Questionnaires. These questionnaires assess socio-

demographic data including age, sex, living alone (yes/no), employment status and 

educational level.  

Pain management diary. A pain management diary is used to assess analgesics’ side 

effects for each 7-day period. Patients are asked to rate 12 side effect items on an 11-point 

NRS (0–10: 0=no symptom experience; 10=strongest imaginable symptom experience). Our 

analysis will focus on constipation, nausea, emesis, and concentration difficulties. On a second 

11-point NRS (0=no pain; 10=strongest imaginable pain) patients also rate their daily average 

and worst pain intensity. 

Brief Pain Inventory. Pain intensity, i.e., average and worst pain, is measured on 0–10-

point NRSs, which are part of the German version of the BPI. Daily pain scores will be 

averaged for each week of the study. The BPI is a pain measurement tool with reliability and 

validity established as excellent.48-49 

Constipation Assessment Scale (CAS). The CAS, an 8-item self-report tool, is 

completed weekly to measure the presence and severity of constipation (0 = no problem, 1 = 

some problem, 2 = severe problem). The total possible score ranges from 0 (no constipation) 

to 16 (severe constipation). A score of ≥ 2 will trigger the use of a constipation management 

plan. This scale’s validity and reliability have been established.50-51 

  PPQ and FPQ. The nine-item PPQ measures individuals’ knowledge of cancer pain. 

In cases of patient/FC dyads, a similar tool, the FPQ, is used for the FC.52 Each item is scored 

using a 0-10-point NRS, with an overall/average score obtained by summing the items and 

dividing by 9. Extensive psychometric testing of the PPQ’s and the FPQ’s English versions has 

established excellent validity and reliability.53-54 As a part of their pilot study, Koller, Miaskowski 

(37) translated the English PPQ/FPQ into German.  

Self-Efficacy Questionnaire in cancer patients and family caregivers. The Self-

Efficacy Questionnaire includes 15 items measuring perceived ability to manage specific 

aspects of pain on a scale ranging from 10 (very uncertain) to 100 (very certain). The 

questionnaire is separated in three subscales: one for pain management, one for physical 

function and one for other symptoms. A total score is calculated by summing the scores for 

each of the subscales. To assess caregivers’ confidence regarding their ability to support 

cancer pain management, a caregiver version of the self-efficacy scale was used. This version 

is identical to that applied in cancer patients except that caregivers are asked to rate how 

confident they are that they can support the control of patients’ cancer pain.27 Construct validity 

and reliability have been established for these questionnaires.55-56 
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Hospital Anxiety and Depression Scale (HADS). The HADS, a non-diagnostic self-

report screening instrument, is used to assess anxiety and depression symptomatology. Based 

on two 7-item subscales, each using a 4-point (0-3) Likert-type scale, a score of 11 or more 

(of a possible 21) on either subscale indicates significant psychological morbidity (< 8 = 

clinically insignificant; 8–10 = borderline; 11–21 = indicate significant psychological 

morbidity).57 

Eastern Cooperative Oncology Group Performance Status (ECOG-PS). The ECOG-

PS measures functional status, i.e., the capacity to perform a variety of activities considered 

normal for most people. Developed in 1960, the scale has been widely used in clinical trials 

and oncology practice.58 It consists of a single 5-point scale using verbal descriptors (0 = “fully 

active”, 4 = “completely disabled”). 

Qualitative Data 

Data from intervention sessions. All intervention sessions are audio recorded by the IN 

who provides the intervention. The PhD student (SV) then listens to these audio-recordings 

and transcribes all relevant passages, that is, all that concern side effect management, 

learning processes, or FC involvement. Additionally, field notes serve as qualitative data. 

Individual post-RCT interviews. Selected patients and FCs are interviewed by specially 

trained nurses who are not yet involved in the study procedures. These nurses are experienced 

in conducting individual interviews and have been trained by the primary investigator and the 

study coordinator. Following an interview guide, they ask open-ended questions to explore 

patients’ and FCs’ experiences with pain management and related interactions with clinicians. 

To better understand the degree to which the intervention meets individual needs and to 

identify remaining difficulties regarding pain management, participants in the IG are also asked 

to discuss their perceptions of the study intervention's burdens and benefits.  

Focusing on PEINCA-FAM, we hope to identify remaining difficulties concerning side 

effect management, to explore patients’ and FCs’ learning processes during the intervention, 

and to explore the FCs’ involvement and self-efficacy. Interviews, which last approximately 60 

minutes, are audio recorded and transcribed in standard German. So that relevant new topics 

can be integrated in the interview guide, analyses are performed in parallel with data collection.  

Data Analysis 

Quantitative data will be compiled and analysed using SPSS 24.0.59 Data will be retrieved 

from the SecuTrial® database. Data will be systematically examined for out of range values 

and data inconsistencies. As appropriate, descriptive statistics will be calculated, including 

means and standard deviations for interval variables and frequencies, as well as percentages 

for categorical variables. An intent-to-treat analysis will be applied, using a significance level 
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of .05.60 Although premature withdrawal is expected to be a random process, participants who 

completed the study will be compared with those who did not based on demographics, 

treatment group and other salient variables. 

Data analysis for aim 1. Generalized linear mixed models will be applied to determine 

differences between the IG and the CG analgesic side effect developments throughout the 

intervention. This approach allows calculation of the main group and time effects, and of group-

by-time interaction. The influence of missing data on the model results will be examined using 

sensitivity analysis.61 Change scores for each patient as well as Cohen’s d will be calculated 

for each variable of interest. 

Data analysis for aim 2. Our quantitative analysis will use descriptive statistics to 

summarize PPQ/FPQ items’ distribution characteristics. Generalized linear mixed models will 

be applied to determine differences between the IG’s and the CG’s knowledge of cancer pain 

management throughout the intervention. The influence of missing data on the model results 

will be examined using sensitivity analysis.61 Change scores for each patient/FC as well as 

Cohen’s d will be calculated for each variable of interest.62 

For qualitative data analysis, transcript data will be stored and analysed in ATLAS.ti 7.63 

Field notes and audiotapes of telephone calls, home visits and interviews will serve as 

qualitative data to explore both the IG's and the CG's the learning processes concerning 

knowledge of cancer pain and pain self-management. Data will be analysed via interpretive 

description–an approach using stepwise, systematic and iterative processing of data to arrive 

at a meaningful description and interpretation.64 

Information from quantitative and qualitative data collection will be combined within a 

mixed method matrix. Qualitative and quantitative results related to each German PPQ/FPQ 

item will be integrated in a final synthesis.43,65 

Data analysis for aim 3. For the quantitative analysis, to determine associations between 

FCs’ pre- and post-intervention score changes regarding self-efficacy, knowledge of cancer 

pain and patients’ average and worst-pain intensity between the two groups, we will calculate 

Pearson correlation coefficients. 

Qualitative data will be generated in the same way as for aim 2 via field notes, recordings 

of telephone calls, home visits and interviews. Data will be analysed by applying interpretive 

description.66  

Information from quantitative and qualitative data collection will be combined within a 

mixed method matrix and integrated in a final synthesis.43,65  
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Handling of Data 

Data are handled confidentially and stored in a locked cabinet for 10 years. Data are 

anonymized by applying numerical IDs. The master file with patient names and associated ID 

numbers is kept secure. Only the study team has access to the written and electronic data. 

With regard to the final trial data set, only the primary investigator, the study coordinator, the 

PhD student and the person who enters the data will have access. In order to communicate 

trial results to participants, health care professionals and the public, we plan to publish results 

of primary and secondary outcomes. Furthermore, the study team and nurse managers of 

participating university hospitals will be informed about study results via scientific presentations 

in various settings. 

Discussion 

This study is the first to evaluate the effects of a psychoeducational intervention to reduce 

analgesics’ side effects and to explore the involvement of FCs in pain management in a sample 

of Swiss cancer outpatients and their FCs. As with other chronic illnesses, cancer places new 

demands on patients and their FCs to manage their care; however, to do so effectively requires 

specialized skills. Therefore, to achieve adequate pain and side effect self-management, 

cancer patients and their FCs require educational interventions. Their self-management 

support should focus on enhancing patients’ and FCs’ pain management knowledge and self-

efficacy, while improving their use of pain and side effect relief strategies.29,67-68  

This RCT involves the evaluation of a multicomponent self-management support 

intervention that combines monitoring of pain, side effects and medication based on nurse 

coaching via weekly in-home or telephone visits, skill building, and information provision. 

Compared to usual care, self-management support is expected to result in improved control of 

pain and analgesics’ side effects, as well as enhanced self-efficacy and knowledge.69 

 Previous qualitative studies on home cancer pain management have showed that 

cancer patients have to manage diverse analgesics’ side effects, which is an ongoing 

multidimensional process.15,17. The complexity of this process means that, in addition to 

strategies and techniques for effective pain management, it is important to buttress both 

patients’ and FCs’ self-management and self-efficacy via an effective, holistic side effect 

management regimen.17,70 

The proposed psychoeducational intervention, the PRO-SELF© Plus PCP, differs from 

previous attempts in its interactive, multicomponent approach: (1) Following evidence-based 

guidelines, a comprehensive pain assessment–including rating scales alongside patient 

reports of pain qualities, side effects, treatments and satisfaction with pain relief–is performed 

first at baseline, then at each contact.8. (2) Because the side effects of cancer treatment can 
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severely impact pain self-management, we focus particularly on information and coaching to 

manage those effects.7,50 (3) Based on an academic detailing approach, this intervention 

focuses on adult learning principles, providing not only key information but also positive 

reinforcement to enhance baseline knowledge. Furthermore, it stimulates the learner as an 

active partner.46-47 (4) This intervention will train cancer patients and their FCs to improve their 

own self-efficacy and self-management by keeping a diary, setting goals and establishing a 

symptom management plan to achieve those goals. Overall, the described combination of 

quantitative and qualitative data will illuminate the proposed intervention’s efficacy, enhancing 

the interpretation of its results and improving its eventual implementation.71 

Previous evidence indicates that, while the recruitment of oncology patients is rarely easy, 

it can be especially challenging for studies involving symptom management.72-73 Obstacles to 

recruitment can include the characteristics of the patients themselves, the recruiting clinician, 

the trial centre, the trial organization and the trial design.74 To increase enrolment, it is 

important to provide detailed information about the study procedures and the advantages and 

disadvantages of the intervention.75 The study coordinator visits the participating departments 

regularly. Study information and news of the ongoing process are shared regularly between 

study team members; and the steering committee continuously supervises the study 

procedures.  

Further, previous research experiences have taught us that, in this already strained 

population, minimizing participation burden will likely increase enrolment while remaining 

efficacious.72,76 Therefore, we have reduced the original 10-week study period to 6 weeks,37 

and stress maximum flexibility in scheduling home visits. 

This study’s results will contribute to the understanding of interventions designed to 

improve side effect self-management, knowledge and self-efficacy in cancer outpatients and 

their FCs. If efficacious, the proposed intervention could be implemented in clinical practice to 

reduce pain and analgesics’ side effects, while enhancing patients’ and their FCs’ pain 

management skills and knowledge.  
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Abstract 

Background. Over 40% of patients with cancer report unrelieved pain. While 

psychoeducational interventions were found to decrease pain, effects have been moderate. 

Objective. To evaluate the efficacy of the adapted German PRO-SELF© Plus Pain 

Control Program compared to usual care and to explore patients’ and family caregivers’ (FCs) 

experiences with pain management and study participation. 

Methods. In a multi-centre randomized controlled trial with post-trial interviews, 

outpatients with cancer pain and their FCs were recruited  The IG received the six-week 

intervention consisting of education, skills building, and nurse coaching. The CG received 

usual care.  Outcome variables were analysed using multilevel models. Interpretive description 

guided the qualitative study. 

Results. Of 34 recruited patients, 21 patients and seven FCs completed the study. The 

group x time effect showed a significant decrease in average pain (P < .05). Pain scores, pain-

related knowledge, Pain Management Index, self-efficacy, and performance status improved 

in the IG (P < .05). Most interviewed participants perceived the pain management diary, 

tailored intervention sessions, and weekly support as useful. 

Conclusion. This was the first study to test the efficacy of a psychoeducational cancer 

pain self-management intervention in a German-speaking context. Application of multiple 

methods proved valuable. Participants appreciated the diary and the competent, trustworthy 

intervention nurse and none experienced study participation as burdensome.  

Implications for Practice. Clinicians might consider the use of pain management diaries. 

Tailoring interventions to the individual patient’s situation and dynamic pain trajectories may 

improve the patients’ pain self-management.  
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Introduction 

Pain in patients with cancer, which has a complex and dynamic trajectory, is a frequent 

and distressing symptom.1-2 Despite increased attention to cancer pain management, between 

55% and 66% of patients undergoing treatment for or living with advanced cancer report pain3 

that is treated with analgesics.4 

However, despite effective treatments, over 40% of patients with cancer report unrelieved 

pain.5 In addition to health care- and system-related barriers, patient-related barriers can 

interfere with pain management.6-7 While these barriers include cognitive (e.g., patients` 

knowledge about pain and pain medication), affective (e.g., stress, anxiety, depression), and 

sensory (e.g., analgesic side effects) components, the major challenge for many patients is 

poor adherence with their analgesic regimen.8-9  

In addition, because the implementation of pain self-management strategies into daily life 

is a complex process, practical components can impede effective pain management.10 Patients 

and their family caregivers (FCs) need to learn how to obtain and administer their medications, 

monitor pain, react if pain is not alleviated, and manage side effects. Considering that they 

assume these tasks with little or no preparation, knowledge, resources, or skills, improving 

their competencies to effectively self-manage their pain is an important goal.10-11  

Systematic reviews have examined the efficacy of interventions focused on cancer pain 

self-management.12-13 While these meta-analyses found statistically significant decreases in 

pain intensity, the clinical relevance of these decreases was moderate at best. However, as 

noted by Oldenmenger et al.,13 of the 26 randomized controlled trials (RCTs) that were 

reviewed, only eight reported statistically significant decreases in pain intensity.  

In addition, the lack of a standardized methodology decreases the ability to compare 

intervention effects. For example, educational interventions are prone to high levels of 

heterogeneity in terms of content, intensity, and duration, as well as length of follow-up and 

reported outcomes.12-13 Furthermore, a systematic evaluation of self-management 

interventions’ content, structure, and efficacy found no discernible patterns regarding 

components, duration, or delivery type and mode.14 Additional research is needed to evaluate 

the efficacy of self-management interventions aimed at cancer pain and associated side 

effects.  

One promising psychoeducational intervention identified in earlier meta-analyses was the 

PRO-SELF© Pain Control Program (PCP), which led to significant improvements in both pain 

intensity15 and cancer pain management knowledge.16 Based on a responder analysis that 

found that only 50% of patients in the intervention group had a therapeutic response,17 the 

PCP intervention was extended from six to ten weeks, resulting in the PRO-SELF© Plus PCP. 

The latter program was translated and culturally adapted to a German-speaking setting.18 This 
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adapted German PRO-SELF© Plus PCP was evaluated in a pilot RCT,18 which confirmed the 

intervention’s feasibility in a German-speaking sample, as well as identified areas for 

improvement.  

This pilot RCT became the basis for the Swiss multi-centre RCT.18 For this trial, while 

focusing primarily on testing the efficacy of the adapted German PRO-SELF© Plus PCP, we 

aimed to explore the intervention’s effect on associated symptoms and other selected patient 

outcomes, as well as explore patients’ and FCs’ experiences with pain management and study 

participation. 

Methods 

A multi-centre RCT design with post-trial interviews was used to evaluate the efficacy of 

the adapted German PRO-SELF© Plus PCP in outpatients with cancer and their FCs 

(ClinicalTrials.gov: NCT02713919; https://clinicaltrials.gov/ct2/show/NCT02713919). Our 

qualitative study was guided by interpretive description, a research approach for applied 

disciplines.19 

Setting and Sample  
Patients and their FCs were recruited from oncology outpatient clinics at three university 

hospitals in the German speaking part of Switzerland. Inclusion/exclusion criteria are specified 

in Table 4.1. This study was approved by all responsible ethics committees (EKNZ BASEC 

2015-00012). 

 
Table 4.1. Inclusion and Exclusion Criteria for Patients with Cancer and their Family Caregivers  

Note. Inclusion and exclusion criteria marked with a superscript letter (a) are applicable only to the patients with 
cancer. 

 

Study Procedures 
Specially educated research assistants (RAs), who worked as nurses in the outpatient 

clinics, screened potentially eligible patients. After reviewing their medical records, patients 

who met the study’s inclusion criteria were invited to participate during their routine outpatient 

Inclusion criteria Aged ≥18 years 
Understand, read, and write German 
Access to a telephone 
Willing to participate in all of the intervention sessions 
Any type of recurrent cancer pain, rated as ≥3 on a 0 to 10 numeric rating 
scale over the past weeka 
Estimated life expectancy of >6 monthsa 

Exclusion criteria Cognitive dysfunction or hearing impairment 
Planned or unplanned hospitalizations (>2 weeks) during the studya 
Experiencing only neuropathic paina 
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visits. If FCs were involved in the patient’s pain management, they were invited to participate. 

Written informed consent was obtained from all participants before enrolment.  

Patients were stratified by site and randomized 1:1 by the RAs into either the intervention 

group (IG) or the control group (CG). Using 2-, 4-, and 6-patient blocks, computerized 

randomization was done to create the two lists. While blinding was not possible for data 

collectors, treating clinicians were not informed about group allocation. 

Participants from both groups participated in the study for 7 weeks, including home visits 

at enrolment (week 0), week 1, and week 6. All of the patients completed a daily pain and 

symptom management diary before bedtime. In the IG, data were collected by four specially 

educated intervention nurses (INs), all of whom were oncology nurses with a Master’s degree 

in nursing. For the CG, the RAs collected the data. 

The Intervention. The overall framework of the PRO-SELF© Plus PCP was the Theory 

of Symptom Management (TSM). This theory includes symptom experience, symptom 

management strategies, and symptom status outcomes as essential components of an 

intervention.20 For conceptual guidance regarding adult learning processes, Bandura’s Social 

Cognitive Learning Theory (SCLT) was used.21 SCLT acknowledges that individuals’ 

behaviours are reciprocally influenced and affected by their physical and mental 

characteristics, the behaviours of others, and environmental factors, and that learning is a 

cognitive process that occurs within social contexts. 
The PRO-SELF© Plus PCP consisted of a detailed intervention protocol. IG participants 

received home visits at enrolment and at weeks 1 and 6. During study weeks 2–5, they 

received visits at least weekly either in their homes or via telephone. During weeks 2–5, the 

type (home or telephone) and frequency of visits were determined at the end of each home or 

telephone visit using the following algorithm: if pain score was > 3 on a 0 to 10 NRS; if the 

patient was dissatisfied with his/her pain management; or if the patient’s adherence with pain 

medication or recommendations was < 50%, the intervention nurse (IN) scheduled a home 

visit. If none of these conditions applied, she scheduled a telephone visit. In addition, if major 

changes were made to the management plan, an additional telephone call was scheduled in 

the two days following the visit. Home visits were designed to last no more than one hour. 

Telephone calls were designed to take approximately 10 minutes.  For quality assurance 

purposes, all intervention sessions and telephone calls were audio-recorded. The primary 

investigator reviewed these recordings and promptly discussed any deviations from the 

intervention protocol with the IN. 

The PRO-SELF© Plus PCP was based on three key strategies: nurse coaching, skill 

building, and provision of information through academic detailing.22 Academic detailing focuses 

on enhancing knowledge by providing key information and positive reinforcement, while 

stimulating the learner to be an active partner.23 
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This PCP included structured and tailored components. In terms of its structured 

components, patients/FCs were instructed to monitor pain and analgesics’ side effects (e.g., 

nausea, emesis, constipation, concentration difficulties, fatigue), to document analgesics 

taken, and to use a one-week pillbox. They were educated to use a script to communicate with 

clinicians if pain control was inadequate.  

In terms of the tailored components, the IN reviewed each pain management diary and 

assessed each patient’s adherence with analgesic medications. In addition, she discussed the 

appropriateness of the analgesic prescription and side effect management with patients and 

FCs and taught them how to adjust their medications within the prescribed dose range in 

response to changing pain conditions and side effects. At each visit, the IN assessed the 

implementation and success of previous recommendations and discussed needed 

adaptations. Further, she educated patients and their FCs to improve their own self-efficacy 

and self-management by evaluating their pain management diary entries. Then, based on 

these evaluations, patients/FCs were taught to set individual, achievable goals and establish 

a symptom management plan to achieve these goals. 

To identify patients’ and FCs’ pain management knowledge deficits, the INs evaluated 

their knowledge at enrolment using the Patient Pain Questionnaire (PPQ) and the Family Pain 

Questionnaire (FPQ). To reinforce their education and enhance their knowledge, patients and 

FCs received a teaching booklet as well as individualized academic detailing sessions.23 

Usual Care. The CG participants received usual pain management care at participating 

centres. No specific counselling was provided to this group. In addition to the fixed number of 

home visits for data collection (weeks 0, 1, 6), the RAs called each patient/FC every second 

week to ensure that the pain management diary was completed on a daily basis. If participants 

raised concerns about pain or side effects, RAs encouraged them to contact their physician. 

Variables and Measurement 
This study’s primary outcomes were average and worst pain intensity scores. As a part of 

each day’s pain management diary entry, patients reported pain average and worst pain 

intensity scores for the previous 24 hours using a 0 (no pain) to 10 (worst imaginable pain) 

NRS. These items are part of the German version of the Brief Pain Inventory (BPI).24 

Secondary outcomes included the following measures. On a daily basis, the BPI was used 

to rate pain relief (as a percentage), pain duration (in hours), and types and doses of analgesic 

medications (e.g., opioid, nonopioid, co-analgesics) taken on an around-the-clock (ATC) and 

as-needed (PRN) basis.24 Pain interference with function was evaluated weekly using the BPI’s 

Interference Scale.24 Quality of pain treatment was assessed weekly using the Pain 

Management Index (PMI).25  
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In addition, patients rated the severity of 12 analgesic side effects (i.e., difficulty 

concentrating, fatigue, nightmares, nausea, vomiting, difficulty sleeping, excessive daytime 

sleepiness, light headedness, poor coordination, indigestion/upset stomach, itching, 

confusion) on a weekly basis using 0 (none) to 10 (excruciating) NRSs. To report the presence 

and severity of constipation, they completed the Constipation Assessment Scale (CAS). Each 

CAS item was rated on a 0 (no problem) to 2 (severe problem) scale, with any score of ≥2 

indicating constipation.26 

At enrolment and week 6, patients’ and FCs’ knowledge of cancer pain management was 

assessed using the PPQ and FPQ.27 For these instruments, each item is rated on a 0 to 10 

NRS, with higher scores indicating greater knowledge.28 Self-efficacy was evaluated using the 

15-item Self Efficacy Questionnaire (SEQ).29 This self-report measure evaluates perceived 

ability to manage specific aspects of pain using a 10 (very uncertain) to 100 (very certain) 

scale. In addition, anxiety and depression were assessed using the Hospital Anxiety and 

Depression Scale (HADS).30 Functional status was evaluated using the Eastern Cooperative 

Oncology Group Performance Status (ECOG–PS) scale.31 Daily doses of analgesics were 

converted to morphine equivalents (ME).32 

Demographic data including age, gender, living situation, employment status, educational 

level, and marital status were recorded. Clinical data (e.g., cancer diagnosis, months since 

diagnosis, occurrence of metastases, comorbidities, and ongoing or completed cancer 

treatment) were extracted from medical records. 

Quantitative Data Analyses 
Data were retrieved from the SecuTrial® database and analysed using SPSS version 

24.0.33 Demographic and clinical data were systematically examined for out-of-range values 

and inconsistencies. For all of the study variables, descriptive statistics were calculated. 

Differences in enrolment characteristics between the IG and the CG were evaluated using 

Student’s t-tests or Mann-Whitney tests. 

All analyses followed an intention-to-treat strategy. The level of significance was set at 

.05. We quantified the intervention’s effect by calculating the mean differences between IG 

and CG average and worst pain intensity scores after four weeks and at the end of the 

intervention (week 6). In order to determine differences between the IG and CG regarding 

changes in average and worst pain intensity scores, daily duration of pain, pain relief, and 

changes in medication scores from the initiation to the end of the intervention, we used 

multilevel modelling (MLM). This statistical procedure is well suited for this analysis because: 

1) it accounts for the hierarchical structure of the data resulting in more accurately estimated 

standard errors; 2) it offers the option to actively model the changes we are interested in, using 

the information from all of the assessments; and 3) it allows one to test the effects of the 
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intervention at level 1 (time) and level 2 (study group) as well as to test for cross-level-

interactions. The relevant variables (i.e., time, study group, and group x time interaction) were 

entered successively into the models. For each patient, a random intercept and random slope 

were estimated. As a sensitivity analysis that estimated the effect of patient drop-outs on our 

final results, we imputed both study groups´ missing follow-up values based on the regression 

slope of the control group and its error distribution. 

In addition, dependent Student’s t-tests or Wilcoxon tests were calculated to determine 

whether secondary outcome scores changed significantly within the groups over the six weeks 

of the study. If so, effect sizes (Cohen’s d) were calculated. 

Qualitative Data Collection and Analysis 
After completing the RCT, selected patients and FCs from both groups were interviewed 

by specially educated nurses, the study coordinator, or the principal investigator. Following an 

interview guide, open-ended questions were asked to explore patients’ and FCs’ experiences 

with pain and side effect self-management, the pain management diary, the intervention, as 

well as what they had potentially learned during the study. Interviews, that lasted between 21 

and 51 minutes (mean = 37 minutes), were audio recorded and transcribed verbatim.  

For the qualitative analysis, we applied Braun et al.’s34 thematic analysis approach by 

following the six steps in an iterative process. To allow for integration of relevant new topics 

into the interview guide, the analysis started during the data collection period. For data 

analysis, the ATLAS.ti 8 software package was used.35 

Results 

Patient Characteristics 
From March 2016 until December 2018, 34 patients and nine FCs were included in this 

study. The small number of participants was due to challenges with recruitment (see limitations 

section). Figure 4.1 illustrates the flow of IG and CG participants over this period. Twenty-one 

patients and seven FCs completed the six-week study. Patients’ average age was 65.1 years 

(±13.2, range: 37 - 87). Cancer diagnoses included: breast, prostate, lung, colon, pancreas, 

adrenal cortex, urothelium, ovary, and multiple myeloma. The median time since diagnosis 

was 93 months (25th and 75th percentiles = 42 to 144). As shown in Table 4.2, no differences 

were found in any demographic or clinical characteristics at enrolment between the IG and 

CG. Due to the small sample size of FCs, no quantitative results are reported for them. 

However, five patients in the IG and four patients in the CG participated with a FC. 
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Figure 4.1. Flow Chart of Included Participants 
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Table 4.2. Differences in Demographic and Clinical Characteristics Between the Patients with Cancer 
in the Intervention and Control Groups at Enrolment 

 IG (n = 17) CG (n = 9) P 
Demographic and clinical characteristics 
Age in years, mean ± SD 66.6 ± 14.5 64.1 ± 11.0 .658 
Female, n (%) 6 (35.3) 4 (44.4) 0.655 
Lives alone, n (%) 0 (0.0) 1 (11.1) 0.169 
Married/partnered, n (%) 12 (70.6) 7 (77.8) 0.756 
Employed, n (%) 1 (5.9) 1 (11.1) 1.0 
Highest education, n (%)   0.524 

Elementary school 7 (41.1) 1 (11.1)  
Vocational training 1 (5.9) 2 (22.2)  
Commercial school 1 (5.9) 2 (22.2)  
University degree 7 (41.1) 4 (44.4)  

Other 1 (5.9) 0 (0.0)  
Therapeutic goal palliative, n (%) 14 (82.4) 7 (77.8) 1.0 
Cancer diagnosis, n (%)   0.455 

Breast 1 (5.9) 2 (22.2)  
Prostate 3 (17.7) 2 (22.2)  
Lung 3 (17.7) 1 (11.1)  
Colon 1 (5.9) 1 (11.1)  
Pancreas 2 (3.0) 0 (0.0)  
Other 7 (41.1) 3 (33.3)  

Months since diagnosis   .895 
Mean ± SD 98.5 ± 71.0 102.5 ± 69.2  
Median (25/75 percentiles, range) 89 ± 42/142, 21-274 106 ± 32/163, 13-207  

Multiple cancer diagnoses, n (%) 4 (23.5) 2 (22.2) 0.941 
Current anticancer therapya, n (%)    

Chemotherapy 2 (11.8) 5 (55.6) 1.0 
Radiotherapy 4 (23.5) 3 (33.3) 1.0 
Steroids 12 (70.6) 8 (88.9) 1.0 
Bisphosphonates 16 (94.1) 8 (88.9) 1.0 

Pain and medication characteristics 
Average pain, mean ± SD 4.3 ± 1.8 3.7 ± 1.3 .266 
Worst pain, mean ± SD 5.3 ± 1.9 5.1 ± 2.0 .462 
Pain relief (%), mean ± SD 57.1 ± 20.4 50.7 ± 23.2 .115 
Hours per day that pain lasts, mean ± SD 10.6 ± 7.0 7.0 ± 6.2 .095 
Total ME per day, mean (25/75 percentiles) 43.5 ± 23.8/48.3 46.7 ± 26.9/56.1 .564 
PMI score, mean ± SD 0.2 ± 0.8 0.2 ± 1.0 .838 
Pain Management Knowledge score, mean 
  

5.7 ± 1.1 6.0 ± 1.7 .665 
Symptom severity scores 
HADS Anxiety score, mean ± SD 1.4 ± 0.6 1.6 ± 0.8 .419 
HADS Depression score, mean ± SD 2.1 ± 0.3 2.1 ± 0.2 .426 
SEQ score, mean ± SD 69.2 ± 18.5 69.9 ± 10.1 .683 
CAS score, mean ± SD 0.6 ± 0.4 0.5 ± 0.6 .792 
Pain interference with function, mean ± SD 3.8 ± 1.6 3.6 ± 1.7 .828 
ECOG Performance Status, mean ± SD 2.9 ± 1.0 2.9 ± 0.8 .971 

Note. CAS = Constipation Assessment Scale; CG = control group; ECOG = Eastern Cooperative of Oncology Group; 
HADS = Hospital Anxiety and Depression Scale; IG = intervention group; ME = morphine equivalence in mg/day; PMI  = 
Pain Management Index; SD = standard deviation; SEQ = Self-Efficacy Questionnaire; apatients could be receiving more 
than one type of treatment simultaneously.  
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Primary Outcomes: Changes in Pain Intensity 
For average pain, effect size calculations demonstrated that on the 0 to 10 NRS, the mean 

difference of change between the IG and the CG was -0.37 (95% confidence interval [CI]: -

0.80 to 0.06; Cohen’s d = 0.14) at week 4 and -1.12 (95% CI: -1.56 to -0.68; Cohen’s d = .41) 

at week 6. The weekly mean pain scores are listed in Table 4.3. Figures 4.2 A–D illustrate the 

changes in IG and CG pain scores over the course of the study. For average pain, a significant 

group x time interaction (P = .044), as well as a significant main effect of time (P < .001) were 

found. However, no significant main effect of group (P = .673) was found.  

For worst pain, effect size calculations demonstrated that on the 0 to 10 NRS, the mean 

difference of change between the IG and the CG was -1.05 (95% CI: -1.67 to -0.42; Cohen’s 

d = 0.26) at week 4 and -1.53 (95% CI: -2.14 to -0.93; Cohen’s d = 0.41) at week 6. While no 

significant main effects of group (P = .56) or group x time interaction (P = .06) were found, a 

significant main effect of time (P < .001) was found (Figure 4.2). While the sensitivity analyses 

did not change the modelling substantially, they rendered p-values of the intervention effect 

slightly higher (i.e., P = .06 for average pain; P = .08 for worst pain). 
 
Table 4.3. Mean Scores for the Primary and Secondary Outcomes for the Intervention and Control 
Groups at Enrolment, Week 4, and Week 6 as well as  P Values for the Group x Time Interactions 

Note. ATC = around the clock; CAS = Constipation Assessment Scale; CG = control group; ECOG = Eastern 
Cooperative Oncology Group; IG = intervention group; HADS = Hospital Anxiety and Depression Scale; ME = 
morphine equivalence in mg/day; PMI = Pain Management Index; PRN = as needed; SD = standard deviation; 
SEQ = Self-Efficacy Questionnaire. 
 

 Week 0 4 6 Group x Time 
Interactions  n (IG/CG) 17/9 12/9 12/9 

Primary Outcomes  Mean ± SD Mean ± SD Mean ± SD P 
Average pain IG 4.3 ± 1.8 2.6 ± 1.4 2.0 ± 1.2 .044 

 CG 3.7 ± 1.3 3.0 ± 1.1 3.1 ± 1.3 
Worst pain IG 5.3 ± 1.9 3.1 ± 1.6 2.3 ± 1.5 .06 

CG 5.1 ± 2.0 4.1 ± 2.2 3.8 ± 2.0 
Secondary Outcomes  Mean ± SD Mean ± SD Mean ± SD  
Pain relief (%) IG 57.1 ± 20.4 68.6 ± 25.8 72.8 ± 28.6 .190 

CG 50.7 ± 23.2 50.0 ± 30.8 47.5 ± 31.5 
Hours per day in pain IG 10.6 ± 7.0 9.0 ± 7.0 8.9 ± 9.0 .290 

CG 7.0 ± 6.2 9.3 ± 9.2 10.3 ± 9.2 
Total ME per day  IG 43.5 ± 20.7 40.0 ± 19.1 37.8 ± 16.8 .765 

CG 46.7 ± 22.2 47.5 ± 23.5 42.9 ± 21.9 
ATC ME per day  IG 49.5 ± 22.4 44.6 ± 20.9 44.1 ± 18.2 .969 

CG 50.2 ± 23.5 49.5 ± 23.9 45.7 ± 22.7 
PRN ME per day IG 32.2 ± 10.5 32.7 ± 13.6 29.0 ± 9.6 .395 

CG 34.7 ± 12.1 38.3 ± 22.1 30.6 ± 13.6 
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Figure 4.2. Changes over Time in (A) Average Pain Scores, (B) Worst Pain Scores, (C) Pain Relief Scores, and (D) Duration of Pain over Time for Patients 
with Cancer in the Intervention and Control Groups Plotted as Means. 

A.                      B. 

 
 

 

 

 

 

 

 

 

C.                      D.
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Secondary Outcomes  
For pain relief and duration, no significant main effects were found for group or time, 

as well as for the group x time interaction. In terms of ME intake in mg/day, neither total mean 

mg/day, nor ATC/PRN mean mg/day demonstrated any main effects of group or time. 

Likewise, no significant group x time interactions were found for these two outcomes.  

Table 4.4 presents the results of the analysis of additional secondary outcomes. As 

shown in Figure 4.3, the analgesic side effects with the highest severity scores were fatigue, 

daytime sleepiness, difficulty concentrating, and nausea. 
 

 Table 4.4. Mean Scores for the Secondary Outcomes in the Intervention and Control Groups at 
Enrolment, Week 4, and Week 6 as well as Effect Sizes for Intra-Group Changes 

Note. CAS = Constipation Assessment Scale; CG = control group; ECOG = Eastern Cooperative Oncology 
Group; HADS = Hospital Anxiety and Depression Scale; IG = Intervention Group; PMI = Pain Management Index; 
SD = standard deviation; SEQ = Self-Efficacy Questionnaire; N/A = only assessed at enrolment (week 0 and after 
6 weeks; aP < .05. 

  

 Week 0 4 6 Effect  
 n 17/9 12/9 12/9 Sizes 

Secondary Outcomes IG/CG Mean ± SD Mean ± SD Mean ± SD Cohen’s d 
PMI scores IG 0.2 ± 0.8 1.3 ± 0.7 1.6 ± 0.5a .51 

CG 0.2 ± 1.0 0.8 ± 1.0 0.7 ± 1.1 -- 
Pain management  
knowledge scores 

IG 5.7 ± 1.1 N/A 7.3 ± 1.2a .77 
CG 6.0 ± 1.7 N/A 6.4 ± 1.8 -- 

HADS Anxiety scores IG 1.4 ± 0.6 N/A 1.0 ± 0.7 -- 
CG 1.6 ± 0.8 N/A 1.4 ± 0.9 -- 

HADS Depression 
scores 

IG 2.1± 0.3 N/A 1.9 ± 0.1 -- 
CG 2.1 ± 0.2 N/A 2.2 ± 0.2 -- 

SEQ scores IG 69.2 ± 18.5 N/A 79.9 ± 17.8a .75 
CG 69.9 ± 10.1 N/A 67.3 ± 12.8 -- 

CAS scores IG 0.6 ± 0.4 0.5 ± 0.4 0.4 ± 0.5 -- 
CG 0.5 ± 0.6 0.2 ± 0.2 0.2 ± 0.2a .78 

Pain interference with 
function scores  

IG 3.8 ± 1.6 2.3 ± 1.6 2.6 ± 2.3a .88 
CG 3.6 ± 1.7 2.6 ± 1.8 2.6 ± 2.1 -- 

ECOG Performance 
Status scores 

IG 2.9 ± 1.0 N/A 2.7 ± 1.1 -- 
CG 2.9 ± 0.8 N/A 2.8 ± 0.7 -- 
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Figure 4.3. Means and Changes in Mean Analgesic Side Effect Scores Using a 0 (None) to 10 
(Excruciating) Numeric Rating Scale from Enrolment (Week 0) to Week 6 for Both the Intervention and 
Control Groups. 

Note. CG = control group; IG = Intervention Group. 

 

Qualitative Results 
 Thirteen interviews were conducted: eight with IG participants and five with CG 

participants. Four FCs were included in joint interviews (three from the IG, one from the CG). 

The interviews provided information on participants’ experiences. Representative quotes are 

listed in Table 4.5 and are linked to the following results using superscript letters. 

According to most participants, including all CG participants and all FCs, the pain 

management diary supported their pain self-management efforts. It assisted them in reviewing 

the course of their pain over the week; in becoming more attentive to their pain; in overviewing 

the timing and dosing of pain medications; and in reconstructing how they had managed 

previous pain situations or analgesic side effects (e.g., constipation).a,b Two IG participants 

used the diary to report pain to their physician.c After the study, several participants in the IG 

continued using another diary that was recommended by the IN, because it provided a sense 
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of control and security and supported pain reporting to their physician.d Three CG participants 

were willing to continue to use the diary.e However, eight participants experienced some 

difficulties with diary completion: It was just forgotten or became boring after a while,f assessing 

pain duration or pain relief was difficult,g or rating pain using the NRS was problematic; for 

them, expressing pain in words would have been easier. 

 All IG participants and FCs noted that the structured individualized intervention 

sessions supported their daily pain self-management. They felt more secure and some were 

more confident in adapting their analgesic regimen.h,i These positive experiences were directly 

related to the IN: She listened attentively, had sufficient time to discuss individual problems, 

responded to previous experiences, supported individual goal setting, and provided useful 

explanations.j,k In addition, the IN was perceived as knowledgeable, competent and – most 

importantly for participants – trustworthy.l  

Nevertheless, some participants mentioned difficulties with study participation. One 

experienced the telephone call of a substituting IN as insufficient, another was generally 

annoyed with the home visits, and one FC felt slightly stressed because the intervention 

sessions had to be arranged in relation to her work schedule. However, several IG and CG 

participants found the repeated completion of the PPQ interesting and instructive.m,n 

Participants reported no burden from study participation and most would recommend it to 

others.o Several mentioned that they would still like to have a trustworthy contact person and 

two participants experienced study participation as a privilege.p.q  
 
Table 4.5. Representative Quotes from Post-RCT Interviews with Patients from the Intervention and 
Control Groups and their Family Caregivers  
Quote 
Number 

Representative Quotes 

a I just filled it [the diary] out late in the evening, before going to bed. And accordingly, I 
could really look back at my day and deal with it. And from that point of view, it is actually 
supportive. (Patient, IG) 

b If I took anything else [additional medication], I was able to retrace it from the diary the 
next day. Otherwise I noticed that it would actually be very quickly forgotten. (Patient, IG)
  

c Yes, I have the diary, and I can write certain things down. And when I come here, I can 
show it to Dr. Y. [oncologist]; then I don't have to think about it for a long time. (Patient, 
IG) 

d And it [the diary] also gives me some certainty that I can control things myself a little bit. 
(Patient, IG) 

e For me, it was such a companion. My husband and I, we have already discussed how I 
could actually keep a personal diary like this – just create a diary myself. (Patient, CG) 

f The week when I got the radiation, I forgot it [the diary], I believe, because I had other 
problems, or maybe too many. […] It is easy to forget when it doesn't hurt anymore 
today, isn't it? (Patient, IG) 

g How many hours out of 24 have I had pain? One can't grasp that. That is very difficult. 
(Patient, IG) 
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h It [the intervention session] just provides security. You just know that you have one more 
contact point. Because the doctors are not always available. You get to hear it once more 
but differently. Or there are other ideas. So, I think it is something good. Clearly yes. (FC, 
IG) 

i “Yes, I vary the pills myself, as I feel it is right. […] I can somehow handle it more easily 
now as I am planning myself. Because I got more information. (Patient, IG) 

j Mrs. S [IN] has written down goals with me that one wants to achieve. In any case, I have 
achieved all these goals. […] Well, actually through the study, this motivated me. 
(Patient, IG) 

k If you were a little bit upset or something like that, she [IN] could calm the situation down. 
[She] could provide the security that things would turn out well. (FC, IG) 

l She listened well and was also, I think, professionally … competent. […] But she was 
also very demanding and... convincing and... she argued very well. Yes... she [the IN] 
was really great, yes. (Patient, IG) 

m Certain things I didn't know before. One question was whether the analgesics have an 
effect on breathing. I didn't know that. That's what I learned. (FC, IG) 

n This questionnaire is extremely important. Also for the assessment of the patient’s 
understanding. I would even extend it. (Patient, IG) 

o Yes, I can only recommend that [the intervention] to other patients who are in such a 
situation. Because, as I said, there are so many people who do not even know how these 
pills actually work. (Patient, IG) 

p Yes, it [the study] could have gone on for us. Not in terms of a study, but simply in terms 
of support.(FC, IG) 

q It was just a good fit. That was a very good situation with the learning process. And you 
would never feel so well without the study. We would be tampering somehow. (FC, IG) 

Note. CG = control group; FC = family caregiver; IG = intervention group; RCT = randomized controlled trial 

 

Discussion 

To our knowledge, this study is the first to test the efficacy of a cancer pain self-

management intervention – the adapted German PRO-SELF© Plus PCP – in a German-

speaking context. Our findings suggest that the intervention decreased average pain intensity. 

In addition, most of the interviewed participants listed numerous benefits from the study and 

none found it to be burdensome. 

While Miaskowski et al.’s15 research demonstrated that the use of the PRO-SELF© PCP 

significantly decreased average and worst pain intensity, in our study only average pain 

intensity decreased significantly despite the small sample size. Effect sizes for average and 

worst pain intensity were higher in this RCT (-1.12 for average pain and -1.53 for worst pain) 

than in the pilot test (-0.55 for average pain and -0.73 for worst pain) of the adapted 

intervention.18 The decreases in pain intensity in the IG may be attributable to two main factors. 

First, the intervention was tailored more closely to patients’ individual pain trajectories by using 

an algorithm (described above) to define the type of intervention sessions, as well as through 

the provision of additional telephone meetings after major changes in the pain management 

plan were made. In previous studies, the times and types of intervention sessions were 
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fixed.15,18,36 However, in other studies,37-38 tailored interventions with individual support adapted 

to patients’ needs, concerns, and knowledge gaps proved useful to decrease their pain 

intensity. 

Second, contrary to previous studies,15,18,36 our CG participants did not receive an 

“attention control intervention”. This change was based on the hypothesis that, due to the 

trustful nurse-patient/FC relationship, an “attention control intervention” could have influenced 

pain self-management.18,36 In their systematic review, Prip et al.39 emphasized the importance 

of a trustful relationship and open communication with clinicians about the patients’ ability to 

cope with cancer, its treatments, and daily life. Our participants highlighted their trustful 

relationship with the IN as an important and conducive factor in improving their pain self-

management.  

Consistent with previous studies that evaluated the efficacy of the PRO-SELF© PCP, 
15,36,40 both our IG and CG participants found the pain management diaries useful, because 

they provided an overview of their daily medication plan, previous handling of pain situations, 

and changes in their pain scores throughout the day. This finding is consistent with the results 

of a systematic review41 that highlighted the use of a pain management diary combined with 

tailored intervention sessions as an effective approach in decreasing present and average pain 

intensity. According to previous research,36,42 our CG participants may have benefitted from 

tracking their daily pain scores and intake of analgesics (ATC and PRN) and associated 

interventions in their diary. As Rustøen et al.36 suggested, our CG participants may have 

benefited from the diary as a way to self-monitor their pain intensity and analgesic intake that 

could explain the improvements in their pain scores.  

Regarding pain medication doses, the decreases in pain in both groups were achieved 

even though patients in this study took lower doses of opioids compared to previous 

studies.15,36 In addition, CG participants took higher doses of opioids (ATC and PRN) than the 

IG. A possible explanation for this finding could be that compared to our CG participants, our 

IG participants were better able to implement pain relief strategies to their current situation, 

since crucial components of the intervention sessions were knowledge transfer, skills training, 

and empowerment to implement pain management strategies to meet their individual needs. 

The improved PMI in the IG suggests that their pain management regimen was adequate.25 

This finding is consistent with previous evidence4,8,43 that emphasized that adequate pain relief 

is achieved not only by increasing the opioid dose, but by taking the prescribed doses (ATC), 

adjusting the individual opioid doses (PRN) to current needs, and making appropriate 

modifications if pain is not relieved.  

In addition, our IG participants expressed an enhanced feeling of security and self-efficacy 

in adapting their analgesic regimens to their current pain intensity as their self-efficacy scores 

increased.  Enhanced self-efficacy may improve medication adherence with subsequent 
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decreases in pain.44-45 Furthermore, increased knowledge about pain management in our IG 

is consistent with previous evaluations of the PRO-SELF© PCP.16,18 Finally, IG participants’ 

pain interference with function scores decreased, a result that is consistent with previous 

research.46-47 

Limitations  
This study’s major limitation was its small sample size. Therefore, findings must be 

interpreted with caution. While MLM estimations using the restricted maximum likelihood 

method are relatively robust for small sample sizes, this limitation was primarily due to 

challenges with recruitment. Of the 473 patients who were screened, the majority reported no 

pain, leaving only 184 (39%) eligible patients. Of that number, only 34 (18%) agreed to 

participate. Several patients cited fear of additional burden as their reason for declining 

participation. Another explanation for the small sample size was an overestimation by clinicians 

of the number of eligible patients. In addition, a certain level of “gate-keeping” by the RAs 

cannot be excluded. Financial restrictions prevented the use of RAs not involved in the 

patient’s care to recruit patients. As commonly occurs in clinical trials, the overestimated 

prevalence of eligible patients; prejudiced views of recruiters and participants regarding trial 

interventions; the fear of a high participation burden; and lack of funding may have contributed 

to challenges with recruitment.48 A more in-depth mapping of contextual factors not only at the 

patient level (e.g., self-management needs), but at the meso and macro levels (e.g., financial 

and time resources) during our planning phase, as well as enhanced collaboration across 

stakeholder groups, may have increased our sample size.48-49 For any future trials, we suggest 

that participants be recruited by RAs from outside the clinical setting who have no clinical 

responsibilities.  

The attrition rate of 38% was very close to what was expected (35%). Thirteen participants 

dropped out due to hospitalisation or declining health status. Previous evidence suggests that 

the challenges with recruitment of patients with cancer are numerous and can be particularly 

difficult for symptom management studies because patients/FCs often feel too ill or too 

overwhelmed to participate in time-consuming studies or experience participation as 

burdensome.50 

Conclusion and Implications for Practice 
This was the first study to test the efficacy of a psychoeducational cancer pain self-

management intervention in German-speaking outpatients with cancer. The implementation of 

post-RCT interviews was an excellent investment because these interviews increased our 

understanding of the efficacy of the adapted German PRO-SELF© Plus PCP. While none of 

the patients and FCs experienced study participation as burdensome, most participants 

appreciated the diary and the competent, trustworthy intervention nurse.  
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Based on our findings, we suggest that clinicians recommend the use of a pain management 

diary to patients with cancer pain. In addition, tailoring interventions to patients’ individual 

situations and to their dynamic pain trajectories as well as coaching by a competent nurse may 

improve patients’ and FCs’ skills and knowledge to adequately implement pain self-

management strategies in their daily lives. 
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Abstract 

Context. Self-management of pain is a challenging task for patients with cancer and their 

family caregivers (FCs). While psychoeducational interventions can support them to handle 

this task, it remains unclear how learning processes can be hampered or facilitated. 

Objectives. Explore learning processes associated with a pain-self management 

intervention, the adapted German PRO-SELF© Plus Pain Control Program. 

Methods. A convergent parallel mixed methods design with qualitative data embedded in 

a randomized controlled trial (RCT) was applied. Outpatients with cancer and FCs were 

recruited from three Swiss university hospitals. The six-week intervention consisted of 

education, skill building, and nurse coaching. Patients and FCs were interviewed post-RCT 

regarding their learning experiences. Quantitative data on pain management knowledge and 

self-efficacy were analyzed via multilevel models. Interpretive description guided the analysis 

of qualitative data. Quantitative and qualitative findings were merged. 

Results. Twenty-one patients and seven FCs completed the study. The group-by-time 

effect showed increases in knowledge (p = 0.035) and self-efficacy (p = 0.007). During the 

intervention patients’ and FCs’ learning from experience was supported by an intervention 

nurse who they perceived as competent and trustworthy. For some patients, their declining 

health hampered pain self-management. After the study, most IG participants felt more 

confident to adequately implement pain self-management. 
Conclusion. Applying a mixed methods approach provided new insights into the efficacy 

of the intervention. Specialized nurses could provide individualized interventions to support 

patients’ and FCs’ pain self-management. Use of a diary and academic detailing can facilitate 

participants’ learning of critical skills.  
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Introduction 

Despite effective treatments, over 40% of patients with cancer report unrelieved pain.1 

With the home becoming the primary setting for cancer care,2-3 patients and their family 

caregivers (FCs), defined as relatives, partners, friends, or neighbors who provide care to 

patients,2 play a central role in the implementation of cancer pain self-management 

strategies.4-6 One of the foci of effective pain management is the use of analgesic medications.7 

Therefore, cancer pain self-management involves learning skills such as obtaining prescribed 

medications; taking them on the right time and in the right way; as well as reacting appropriately 

if pain is not relieved or side effects occur.6,8 However, patient-related barriers hamper the 

implementation of adequate pain self-management.9-10 Concerns about the use of analgesics, 

fears of side effects, miscommunication with physicians, and maladaptive beliefs can impede 

effective pain self-management.8,11 FCs often endorse these same barriers.8,12 

According to recent meta-analyses,4,13-18 the provision of a psychoeducational intervention 

can, in addition to moderately reducing pain, improve knowledge regarding cancer pain 

management. In addition, it can reduce burdens and fears, as well as enhance mood, self-

efficacy, and communication skills in FCs. However, these studies varied greatly in terms of 

the types and duration of the interventions. While knowledge of cancer pain management 

improved in patients and FCs, it is not entirely clear how the learning that led to these 

improvements can be facilitated or hampered. 

Bandura’s Social Cognitive Learning Theory (SCLT) provides a theoretical framework to 

understand learning processes: Learning is a cognitive and behavioral process of modifying 

existing or gaining new knowledge, skills, values, or preferences that takes place in a social 

context.19-20 Interactions between personal/cognitive, behavioral,  and environmental factors 

can influence learning processes.21 Learning occurs through observations, regulated by four 

steps: attention, retention, reproduction and motivation.22-23 Moreover, learning processes are 

affected by pre-existing knowledge and how learners interpret previous experiences.22-23 As a 

part of the SCLT, Bandura introduced the concept of self-efficacy expectations, defined as the 

confidence in one’s own ability to perform behaviors necessary to achieve a target outcome.24-

25 Past experiences are the most important source of self-efficacy.19 Furthermore, vicarious 

experiences, verbal persuasion, feedback, and goal setting can influence self-efficacy 

expectations, learning procedures and thinking patterns.5,26 

Based on Bandura’s SCLT, a psychoeducational intervention, the PRO-SELF© Pain 

Control Program (PCP), was developed to support pain self-management. Tested in a 

randomized controlled trial (RCT), significant pain reduction and improved knowledge was 

found in a U.S. sample of outpatients with cancer (N = 174) and their FCs.27-28 Later, two doses 
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of the intervention were compared using in the PRO-SELF© Plus PCP.29 In a pilot RCT, this 

extended version was culturally adapted, translated into German, and tested for feasibility.30 

Then this adapted German version was refined and tested within a Swiss, multi-center study.31-

33. This RCT provided an opportunity to explore learning processes in outpatients with cancer 

and their FCs. To increase our understanding of this phenomenon, the purposes of this study 

were to: 1) evaluate the efficacy of the adapted German PRO-SELF© Plus PCP in increasing 

patients’ knowledge of cancer pain management and their self-efficacy; 2) explore patients’ 

and FCs’ learning processes and what facilitated or hampered learning; and 3) integrate 

quantitative and qualitative findings to better understand changes in patients’ and FCs’ 

knowledge and use of pain self-management strategies.  

Methods 

Based on pragmatism that allows adopting a problem centered approach with using 

multiple methods,34-35 a convergent parallel mixed methods design was used to analyze the 

qualitative and quantitative data collected as part of this RCT (see Figure 5.1).36-37 Details of 

the study procedures are published elsewhere.32-33 

Figure 5.1. Mixed methods convergent study design 

 
Note. CG = control group; GLM = generalized linear models; H = home visit; IS = initial session; IG = 
intervention group; Q = questionnaire; RCT = randomized controlled trial; T = telephone call. 

 

Sample and Settings 
 Patients and FCs were recruited, by research assistants (RAs) from oncology outpatient 

clinics at three Swiss university hospitals. Patients were included if they: had experienced any 

type of cancer pain rated as ≥3 on a 0-10 numeric rating scale (NRS) over the past week; had 

an estimated life expectancy of >6 months; were aged ≥18 years; were able to understand, 
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read and write German; and had access to a telephone. Patients were excluded if they: had 

cognitive dysfunction or hearing impairment, experienced only neuropathic pain, or were 

hospitalized for >2 weeks during the study.32-33 If FCs were involved in the patient’s pain 

management, they were invited to participate. Written informed consent was obtained from all 

participants. Patients were stratified by site and randomized 1:1 by the RAs into either the 

intervention group (IG) or the control group (CG). The study was approved by all responsible 

ethics committees (EKNZ BASEC 2015-00012). 

Study Procedures 
Both the IG and the CG participated in the study for 7 weeks, receiving home visits at 

enrolment (week 0), week 1 and week 6. All patients completed pain management diaries. IG 

data were collected by specially-educated intervention nurses (INs) with master’s degrees in 

nursing. CG data were collected by RAs.  
The Intervention. The adapted German-version PRO-SELF© Plus PCP is based on three 

key components: nurse coaching, skill building, and provision of information through academic 

detailing.38-39 The specific type, content, and duration of the intervention sessions are outlined 

in Table 5.1.  

Usual Care. CG participants received usual care regarding pain management (without 

specific counseling). Participants raising concerns about pain or side effects were encouraged 

to contact their physicians. 

Variables and Measurement 
The Patient Pain Questionnaire (PPQ) and the Family Pain Questionnaire (FPQ) consist 

of nine items that measured knowledge of pain management using a 0 (disagree) to 10 (agree) 

numeric rating scale (NRS).40 Higher scores indicate more knowledge. A German version of 

the PPQ/FPQ was used.30 The 15-item Self-Efficacy Questionnaire (SEQ) measures an 

individual’s perceived ability to manage specific aspects of pain using a 10 (very uncertain) to 

100 (very certain) NRS.41 Patients completed a pain management diary to assess average and 

worst pain for the previous 24 hours using a 0 (no pain) to10 (worst imaginable pain) NRS.42-

43   
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Table 5.1.  Overview of type, duration and content of initial and intervention sessions 

 Time point Type of intervention 
session 

Mean duration 
of intervention 
session (SD, 
range) 

Content of intervention session  
(according to guideline) 

Initial 
session 
 

Baseline 
data 
collection 

Home visit or 
appointment in the 
clinical setting 

32 min (±12min; 
range = 14 - 
69min) 

IN explained study content and 
procedures, submitted questionnaires 
and pain management diary 

 Within 2 
days 

Control telephone 
call 
 

3min (±1 min; 
range = 2 - 5 
min) 

Clarification of open questions  

Intervention 
sessions 

Week 0, 1 
and 6 

Home visit 
 

61min (±18min; 
range = 23 - 
100min) 
 

After an initial pain assessment, the IN 
provided structured and tailored 
components of the adapted German 
PRO-SELF© Plus PCP 
Structured components 
 IN educated patients/FCs how to 

document analgesics taken, to use a 
one-week pillbox, to monitor pain 
and analgesic side effects and to 
communicate pain situation with 
clinicians 
 IN addressed and discussed 

participants’ knowledge of cancer 
pain management based on specific 
survey (PPQ/FPQ items) 
 Participants received written 

information (booklet) 
Tailored components 
 IN reviewed pain diary, assessed 

the appropriateness of the analgesic 
prescription and side effect 
management 
 IN taught the patient/FC how to 

adjust the prescribed analgesics 
IN and participants set weekly goals 
and individualized symptom 
management plan 

 Week 2 - 5 Home visit or 
telephone call: 
 
Home visit, if one or 
more of the 
following criteria 
applied: 

 Pain score > 3 on 
a 0-to-10 NRS 
 Patient is 

dissatisfied with 
pain management 
 Patient adherence 

with pain 
medication < 50% 

 
 
 
Home visits: 
60min (±16 min; 
range = 35 - 105 
min) 
 
 
 
 
 
 
 
 

  Telephone call, if 
criteria did not 
apply 

Telephone calls: 
21min (±10min; 
range = 4 - 
45min) 
 

 Week 0 - 6  Reinforcing 
telephone call 
 

7 min (±3 min; 
range = 4 - 13 
min) 

IN scheduled additional telephone call 
within 48 hours after a home visit or a 
telephone call, if major changes were 
made to the patient’s symptom 
management plan. 

Note. Approx. = approximately; FC = family caregiver; FPQ = Family Pain Questionnaire; IN = intervention nurse; 
min = minutes; NRS = numeric rating scale; PCP = Pain Control Program; PPQ = Patient Pain Questionnaire; SD 
= standard deviation. 
 

Qualitative Data 

 The qualitative part was guided by interpretive description.44 The audio-recorded 

intervention sessions and post-RCT interviews provided the qualitative data. From the 

intervention sessions, all of the educational content on self-management of cancer pain and 

side effects were transcribed. A total of 77 transcripts were available from initial sessions (2), 

home visits (52), and telephone calls (23).  

 Post-RCT interviews were conducted with IG and CG participants. Initially, purposive 

sampling was planned. However, with a number of recruitment challenges, all participants 
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who completed the study were asked to participate in the interview. Patients and FCs were 

interviewed by specially educated nurses, the study coordinator, or the principal investigator. 

Following an interview guide, the interviewers asked open-ended questions to explore 

participants’ experiences with pain and side effect self-management, study participation, 

whether they had learned from it, and if so, how they had done so. Interviews were 

conducted three to 28 days after completion of the RCT, audio-recorded, and transcribed.  

 

Data Analysis 
 Quantitative data were retrieved from the SecuTrial® database and systematically 

examined for out of range values and inconsistencies. PPQ items 2, 3, 5, 8 and 9 were 

reversed scored so that higher scores indicated increased knowledge. Descriptive statistics 

and frequency distributions were calculated. An intention-to-treat analysis was applied, using 

a significance level of .05.45 Multilevel models were used to determine IG/CG differences 

regarding pain management knowledge and self-efficacy between the intervention’s initiation 

and its end by entering group x time interactions into the models. Due to the very small sample 

size of FCs, no such models could be estimated for them, yet individual FPQ scores have been 

incorporated into the meta-matrix. Quantitative data were analyzed using SPSS 24.0.46 

Qualitative data were thematically analyzed following Braun et al.’s six-phase procedure.47 

ATLAS.ti 8 was used for data management.48  

Following the quantitative and qualitative data analyses, data were merged. First, learning 

processes were demonstrated in two contrasting cases. Second, we used a meta-matrix to 

explain PPQ/FPQ scores with participants’ statements.49  

Results 

Sample Characteristics 
From March 2016 until December 2018, 34 patients were included in the study. Of these, 

21 completed it. Table 5.2 shows all patients’ demographic and clinical characteristics at 

enrolment. Nine FCs – one daughter, six wives, and two husbands – participated (IG = 5; CG 

= 4; mean age = 58 ± 11 years).  

Thirteen post-RCT interviews were conducted (IG = 8; CG = 5; mean age: 67 ± 12 years; 

77% male). Four FCs (IG = 3, CG = 1) participated in the interviews.  
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Table 5.2. Differences in demographic and clinical characteristics between the patients with cancer in 
the intervention and control groups at enrolment 

 IG (n = 17) CG (n = 9) p-value 

Demographic and clinical characteristics 
Age in years, mean (SD) 66.6 (14.5) 64.1 (11.0) 0.658 
Female, n (%) 6 (35.3) 4 (44.4) 0.655 
Lives alone, n (%) 0 (0.0) 1 (11.1) 0.169 
Married/partnered, n (%) 12 (70.6) 7 (77.8) 0.756 
Employed, n (%) 1 (5.9) 1 (11.1) 1.0 
Highest education, n (%)   0.524 

Elementary school 7 (41.1) 1 (11.1)  
Vocational training 1 (5.9) 2 (22.2)  
Commercial school 1 (5.9) 2 (22.2)  
University degree 7 (41.1) 4 (44.4)  
Other 1 (5.9) 0 (0.0)  

Therapeutic goal palliative, n (%) 14 (82.4) 7 (77.8) 1.0 
Cancer diagnosis, n (%)   0.455 

Breast 1 (5.9) 2 (22.2)  
Prostate 3 (17.7) 2 (22.2)  
Lung 3 (17.7) 1 (11.1)  
Other 10 (58.8) 4 (44.4)  

Months since diagnosis   0.895 
Mean (SD) 98.5 (71.0) 102.5 (69.2)  
Median (25/75 percentiles, 
range) 

89 (42/142, 21-274) 106 (32/163, 13-207)  

Pain and symptom severity characteristics 
Average pain, mean (SD) 4.3 (1.8) 3.7 (1.3) 0.266 
Worst pain, mean (SD) 5.3 (1.9) 5.1 (2.0) 0.462 

Note. CG = control group; IG = intervention group; SD = standard deviation. 

 

Changes in PPQ and SEQ Scores 
While mean values for all of the PPQ items in the IG increased over time, mean scores 

for items 1, 2, 8 and 9 had the largest increases (Figure 5.2). Mean scores for items 3 and 4 

about fears of physical and psychological addiction, respectively did not change in the IG. A 

significant group x time interaction was found for the total PPQ score (p = 0.035).  

For the SEQ, while most of the individual item scores decreased in the CG (Figure 5.3), 

they increased in the IG. For the total SEQ score, a significant group x time interaction was 

found (p = 0.007).  
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Figure 5.2. Means and changes in mean PPQ scores using a 0 (disagree) to 10 (fully agree) numeric 
rating scale from enrolment (week 0) to week 6 for both the intervention and control groups. 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note.  CG = control group; IG = intervention group; PPQ = Patient Pain Questionnaire. 

 

IG CG IG CG IG CG IG CG IG CG IG CG IG CG IG CG IG CG 

Item 1:  
Cancer 
pain can 
be 
relieved. 
 
 
 
 

Item 2:  
Pain 
medicine 
should be 
given 
only 
when 
pain is 
severe. 

Item 3:  
Most 
cancer 
patients 
on pain 
medicines 
will 
become 
psycholo-
gically 
addicted 
to the 
medicines 
over 
time. 

Item 4:  
Most 
cancer 
patients 
on pain 
medicines 
will 
become 
physically 
dependen
t on the 
medicines 
over 
time. 

Item 5:   
It is 
better to 
give the 
lowest 
amount 
of pain 
medicines 
possible 
early on 
so that 
larger 
doses can 
be used 
later if 
pain 
increases. 

Item 6:   
It is 
better to 
give pain 
medicines 
around 
the clock 
rather 
than only 
when 
needed. 

Item 7:  
Treatment
s other 
than 
medicines 
(such as 
massage, 
heat, 
relaxation) 
can be 
helpful for 
relieving 
pain. 

Item 8:  
Pain 
medicine 
can often 
interfere 
with 
breathing. 

Item 9:  
Patients 
are often 
given too 
much 
pain 
medicine. 
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Figure 5.3. Means and changes in mean SEQ scores using a 10 (very insecure) to 100 (very secure) numeric rating scale 
from enrolment (week 0) to week 6 for both the intervention and control groups. 

 

Note. CG = control group; IG = intervention group; SEQ = Self Efficacy Questionnaire. 
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Experiencing Learning Processes 

 Prior to the intervention, patients experienced uncontrollable pain. Over the study period, 

the intervention supported patients’ and FCs’ learning via a competent, trustworthy IN. For 

some patients,  declining health hampered pain self-management. After the study, most IG 

participants felt more confident about implementing pain self-management.  
Experiencing Uncontrollable Pain and Side Effects 

Before the intervention, many patients experienced changing and poorly controlled pain. 

They were reluctant to take pain medication, especially opioids, because they feared side 

effects – mainly constipation – as well as addiction or over-use.  

Patient: And I would never have risked taking more, because I thought 
that I would then be completely gaga. One never talked about that. And 
then, you're just constrained. Because it is said that morphine is 
addictive. 

One patient only wanted to take analgesics for unbearable pain; another found getting up 

to take them at night too burdensome; others considered pain a bodily warning signal they 

should feel. Several suffered from side effects; the majority were constipated; a small number 

also experienced fatigue, concentration difficulties, nausea or nightmares. For some, pain 

interfered with daily activities; others stayed home and consequently lost contact with friends. 

One reflected on suicide; another feared death. Watching the patients in pain also hurt the 

FCs: uncertain and anxious, they considered themselves at the limits of their endurance. 

Tensions between suffering patients and helpless FCs were common. 

FC: He does not let me tell him what to do. If I tell him to take more pills, 
it won't help. Yeah, that's what got me down. 

Before the intervention, most patients treated their pain rather unsystematically. The 

majority were prescribed ATC and PRN opioids; one had tramadol, but no PRN medication; 

another had only a PRN opioid. While several were also receiving pregabalin and/or additional 

analgesics such as acetaminophen, one had only acetaminophen prescribed. However, few 

took ATC opioids regularly and PRN opioids as needed. Many took both ATC and PRN 

analgesics only when already in pain, reduced the prescribed dose, or did not take opioids at 

all to avoid unmanageable side effects. While most had trustful relationships with their 

physicians and felt well cared for, consultations were short, some patients and FCs were 

stressed, or their treating physicians changed unexpectedly. These patients and FCs lacked 

sufficient information on managing their pain and side effects. 

Learning from a Competent and Trustworthy Coach During the Intervention 

The IN conducted detailed weekly pain assessments for each patient, which included 

reviewing the completed diary with the patient and FC. Based on enrolment instructions, all 
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participants completed their diaries correctly. The IN examined the scores for pain and side 

effects, and reviewed their management strategies, noting whether pain and side effects 

were relieved. In particular, she asked patients if they had taken their prescribed ATC/PRN 

analgesics and laxatives. If not, she explored their reasons. That is, starting from the 

patients’ and FCs’ understanding of their pain and side effects, the IN further interpreted the 

diary for them, stimulating their learning from experience. The diary also helped some 

patients delve into, reflect upon and take decisions based on their illness and pain 

experiences. Two CG participants demonstrated a strong ability to use the diary; however, 

without input from the IN, they were unable to improve their pain and side effect self-

management. 

Patient: Regarding pain and pain treatment nothing has actually 
changed. But what I have really learned: What's good for me and what's 
not good for me! 

Based on the principles of academic detailing, the IN reviewed the completed PPQ/FPQ 

and evaluated participants’ knowledge and previous experiences. Discussions between the 

patients and their FCs were stimulated, especially if they disagreed. Afterwards, the IN 

emphasized positive views and experiences; clarified any misunderstandings and 

uncertainties, and provided expert explanations. While participants learned from these 

discussions over the course of the study, they did not use the PRO-SELF© Booklet. 

The individualized intervention sessions enabled the participants to independently 

implement pain self-management strategies and to adequately communicate changes to their 

physicians: The IN explained the onset, duration and differences between ATC and PRN 

opioids based on graphical illustrations; taught patients how to adjust the prescribed ATC 

opioids’ intake times to their individual daily routines; and how to have PRN doses quickly at 

hand and how to take them correctly. In addition, she assessed the appropriateness of the 

prescribed analgesics and discussed potential adjustments. If necessary, the IN wrote a script 

for patients to use to discuss needed adaptions with their physicians. In addition, the IN advised 

them how to manage analgesics’ side effects, in particular constipation.  

Patient: Before I had a bloated stomach and no bowel movement at all. 
And now I have it basically under control!  

FC: And she (the IN) really supported you and told you how to [take it]. 

At the end of each intervention session, the patient and their FC set individual goals and 

agreed on a symptom management plan for the coming week. These goals were reviewed and 

adapted weekly. The goals motivated participants to be more active and to take their 

analgesics. 
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Overall, patients and FCs perceived the IN as trustworthy and competent coach. She 

listened attentively, explained comprehensibly, had sufficient time, went into detail, and was 

able to answer specific questions about analgesics and symptom management. While she 

responded individually to previous experiences with analgesics and side effects, she took into 

account the individual’s level of knowledge, skills, and characteristics. The IN strongly 

supported participants’ learning processes. 

Learning was facilitated or hampered by a number of patient characteristics. While some 

patients‘ and FCs’ learning progressed, others did not change. A declining health status, 

therapy related side effects, and/or forgetfulness limited patients’ ability to adequately 

implement pain self-management in their daily life. In addition, if patients ignored FCs’ advice 

regarding analgesics, FCs felt stressed and unable to support patients. In contrast, patients 

who felt better and whose pain and side effects decreased learned more easily. These patients 

were more willing to take their analgesics and reported decreases in fears and concerns. Their 

FCs functioned as an important support and resource in handling the pain self-management 

tasks. 

Experiencing Success Improves Pain Self-Management Strategies  

After the intervention, participants experienced different pain situations. Because of 

disease progression, a few patients were not able to implement adequate self-management 

practices. However, most of the IG participants reported increased knowledge about ATC and 

PRN medications and experienced pain relief. Patients and FCs felt more confident to 

independently adjust their analgesic doses. Moreover, the experience of success reduced their 

fears of side effects and patients took their ATC opioids more regularly. They became more 

active, visited friends and relatives, and had a more positive outlook about the future. In 

addition, they learned to use the diary as a supportive tool. The ability to review previous 

entries supported IG participants to learning how to react to new or increased pain and related 

symptoms. 

Patient: Yes, [I feel] very well, because I learned a lot from Mrs. S. 
[IN]. And that makes me feel more secure. 

Illuminating Learning Processes from Different Perspectives 
Two learning processes are presented from quantitative and qualitative perspectives to 

illustrate how stagnating and improving trajectories can be explained using qualitative findings 

(Figure 5.4A and B). In addition, an evaluation of changes in PPQ/FPQ scores at item level 

and related statements from patients and FCs provides an increased understanding of how 

the intervention increased participants’ knowledge. 
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Figure 5.4.A-B. Case examples illuminating two contrasting courses of IG participants’ learning 
processes over the course of the study. 
 

A. First case example 

 

Mrs. M. was a 65 year old woman with advanced colon cancer. She lived with her 67 year-

old husband, who was also diagnosed with cancer. 

Prior to the intervention, Mrs. M. suffered from severe pain, diarrhea, fatigue, and nausea. 

The pain limited her mobility. She took 20 to 60 mg of a long-acting opioid 

(oxycodone/naloxone) in the evening. She did not use the prescribed oxycodone drops (short-

acting opioid) because she had experienced dizziness from a similar analgesic in the past. 

Yes, I take Targin regularly in the evening. But in the morning, I decide 

whether I need it or not. My husband also says that I should take it before 

the pain starts. But I don't know. 

During the first home visit, the IN addressed Mrs. M.’s previous experiences and fears, 

and explained the use of ATC and PRN opioids. At the end of the first visit, Mrs. M. set the 

goal of taking the long-acting opioid on a regular basis and the drops for BTP. However, Mrs. 

M. was not able to implement an adequate pain management strategy over the course of the 

study: She continued to suffer from severe fatigue; her health status declined; and it was 

decided to discontinue her active treatment. Further, she was additionally burdened by 

supporting her husband. The IN made weekly home visits and addressed her current pain, 

symptom management and, in particular, her psychosocially stressful situation. Mrs. M tried to 

take the opioids on a regular basis, but due to forgetfulness and burden, she continued to take 

the drugs intermittently, even though her husband also tried to convince her to take them 

regularly. And while she took the oxycodone drops occasionally, she refused to take them 

when she had to drive her husband to the hospital. 

Although Mrs. M. was willing, her difficult illness and family situation prevented the 

implementation of an adequate pain self-management. 
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B. Second case example 

 
Mr. Z. was a 67 year-old man with advanced pancreatic cancer. He lived together with his 

62 year-old wife, who supported him in his daily activities. 

 Prior to the intervention, severe pain limited Mr. Z.’s walking abilities. Based on previous 

experiences with drugs, he strongly feared becoming addicted. A few weeks before his initial 

visit, he had stopped taking a prescribed long-acting opiate due to severe constipation.  

 At the initial visit, Mr. Z. expressed severe sleepiness, had an intense fear of dying in 

excruciating pain and asked for detailed information about assisted suicide. The IN introduced 

the possibility of taking an opioid combined with naloxone on an ATC basis and oxycodone 

drops as needed (PRN). Mr. Z. was open to trying this; the IN wrote a memo for his physician 

recommending the corresponding prescription. 

 Immediately after the first visit, Mr. Z. started taking 5mg of the ATC opioid in the morning 

and evening and oxycodone drops for BTP. As he experienced a significant pain reduction and 

improved mobility with no side effects, he continued using the ATC opioid. 

No one else would have thought of Targin. She [IN] said: “It could solve 

your problems...” Well, I must say that was excellent! 

 Over the course of the study, Mr. Z. increased the dose of the ATC opioid, instead of taking 

the oxycodone drops, as these caused constipation. The IN regularly addressed his fears, 

previous experiences and maladaptive beliefs, set weekly goals with him and monitored his 

pain situation and potential side effects. In the debriefing interview he stated:  

 Yes, it's much better now. Pain: less. Everything is much better. Yes, 

the right medication at the right time. She [IN] just taught me 

everything. Right from the start, the Targin. And I got it directly and 

took it right away. And... it worked! 

Note. ATC = Around the clock; BTP = breakthrough pain; PRN = pro re nata (as needed); PPQ = Patient Pain 
Questionnaire; SEQ = Self-Efficacy Questionnaire  
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Table 5.3 illustrates that scores and statements for items 5, 6, 7, 8, and 9 converged. 

Patients and FCs easily understood these items and knew the correct answers at enrolment 

or they gained new knowledge during the intervention. In contrast, items 3 and 4 were 

frequently misunderstood and scores and statements diverged over the course of the study. 

Regarding items 1 and 2, patients and FCs explained that they based their scoring primarily 

on their experiences (e.g., as long as a patient experienced some pain, he would not score 

high on item 1). 
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Table 5.3. Mixed methods matrix of PPQ and FPQ items in the intervention group at enrolment and after 6 weeks 

Items on the PPQ/FPQ 

At enrolment After 6 weeks 

Representative quotes on the PPQ items 
Quantitative results 

(0-10 scale: Higher scores 
reflect more knowledge) 

Representative quotes on the PPQ items 

1. Cancer pain can be 
relieved. 

Pat.: “Everyone I met told me that nothing is of 
any use. I realize that it helps a little bit, but it 
only partly relieves the pain.“ 

5 9 Pat.: “Yes, of course!“ 

2. Pain medicine should 
be given only when 
pain is severe. 

Pat.: “Yeah, because addiction is just very 
powerful. For certain people, yes. Not so for 
me. Because I broke with that [drugs]! But still, 
I'm sceptical.“ 

3 8 Pat.: “No, no! In the meantime, I've experienced 
that this is not true!“  

3. Most cancer patients 
on pain medicines 
will become 
psychologically 
addicted to the 
medicines over time. 

Pat.: “I'm sure you're right, and I have to get 
used to it now.[...] But it's hard to believe.“ 

4 1 Pat.: “If you take it because...?" 
IN: "If you take it for the pain, you will NOT 
become psychologically addicted!" 
Pat.: "I slowly accept it [...]! It is important to me 
that I still feel where it hurts." 

4. Most cancer patients 
on pain medicines 
will become 
physically dependent 
on the medicines 
over time. 

Pat.: ”Yeah, well, Dr. Z. told me that if you want 
to stop it, then you have to taper it off, right?”  
FC: “I had understood it that way, when the 
daughter received morphine. Then I asked the 
question and they said, no, you don't become 
addicted and you don't have to be afraid that 
she will have an affinity to it later.” 

8 
 
 
 
 

FPQ: 
0 

2 
 
 
 
 

FPQ: 
10 

FC: “Yes, because of the tapering off. That's why 
we said that. The body gets used to it, so you 
shouldn't stop it abruptly. You did it right the last 
time.”  
Pat.: „Yeah, true.“  
FC: „And I did it wrong“ (laughing) 
 

5. It is better to give the 
lowest amount of 
pain medicines 
possible early on so 
that larger doses can 
be used later if pain 
increases. 

Pat.: “Yes, this is also related to the previous 
question, where I have the feeling that in the 
beginning I should start as slowly as possible!” 

0 10 IN: “And that's true again: Well, it's important not 
to be cautious in the beginning, and think you 
have to save the larger dose for later, because 
with Targin you don't have an upper limit.” 
Pat. "I've had that experience, yes.” 

6. It is better to give 
pain medicines 
around the clock 
rather than only 
when needed. 

Pat.: “Yeah, this is new ground for me. I don't 
know." 
IN: "So it's more of an uncertainty?" 
Pat. "Yes!" 

3 8 IN: "That's where you were a bit insecure last 
time?" 
Pat: "Yes, yes. That's going up! If you experience 
it yourself, yes!” 
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Note. The scores for PPQ-items 2, 3, 5, 8, and 9 are reversed; FC = family caregiver; FPQ = Family Pain Questionnaire; IN = intervention nurse; Pat = patient; PPQ = 
Patient Pain Questionnaire. 
 

7. Treatments other 
than medicines (such 
as massage, heat, 
relaxation) can be 
helpful for relieving 
pain. 

Pat.: “Right! When I had the herniated disc, the 
pain pulled down the whole leg. Everyone said: 
cold compresses. However, it drove me crazy! 
So I told my husband, please bring me warm 
compresses. And it worked!" 

8 8 Pat.: "Yes, I have used warm compresses for 
relief. Because I know myself best, I know what 
helps!” 

8. Pain medicines can 
often interfere with 
breathing. 

Pat: "Yes, isn't it? Sometimes I get a little... like 
when I'm walking up the stairs or something, I 
get a little out of breath” 

3 9 Pat.: “I am already breathing heavier than before, 
clearly, but I don't know if it is the medication or 
some other weakness, I don't know, but of 
course I am breathing much heavier than 
before!” 

9. Patients are often 
given too much pain 
medicine. 

IN: “ Here you are pretty far apart from each 
other!” 
Pat: "Yes, that's just my feeling, when I look at 
my medicine cupboard and see what's lying 
around.” 
FC: "No, because I absolutely have the opinion 
that you have to use what is available!” 

4 
 
 
 
 

FPQ: 
10 

10 
 
 
 
 

FPQ: 
10 

IN: "So people are not being given too much, but 
people are themselves on the brakes." 
Pat: "Yes, but thanks to you and the time we 
have discussed this issue with each other, yes." 
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Discussion 

 This study is the first to investigate learning processes from a psychoeducational 

cancer pain self-management intervention. Consistent with previous studies,30,50-51 IG 

participants’ pain management knowledge improved significantly. Moreover, our results 

suggest improvements in IG participants’ self-efficacy. Further, patients’ and FCs’ learning was 

strongly supported by a competent and trustworthy IN who tailored the intervention to 

individuals’ needs. In contrast, declining health hampered learning. 

 One key finding was that, as our meta-matrix illustrates (Table 5.3), participants’ PPQ 

answers were based on their own experiences with pain management rather than on their 

knowledge of it. This observation may partly explain Rustøen et al.’s 51 conclusion that it is not 

entirely clear how knowledge is related to changes in pain management behaviors. Knowledge 

alone may not suffice; the experience of pain relief may be necessary to motivate self-

management changes. This is congruent with Bandura’s SCLT 19,52 principle that experiences 

leading to success have the strongest positive impact on self-efficacy and future behavior, 

whereas failures likely undermine both.21  

 At enrolment, participants scored lowest on PPQ item 5, which relates to the amount 

of analgesics given. Consistent with previous studies, 50-51 this indicates that participants had 

little knowledge, but feared developing opioid tolerances and ceiling effects. Throughout the 

study, participants showed difficulty answering items regarding fears of addiction (items 3 and 

4) – a well-known barrier to cancer pain management.11,53-54 Even though the IN regularly 

addressed these fears, differentiating physical and psychological addiction appeared difficult 

for most participants. Based on a validation study including patients’ perceptions, difficulties 

should be further explored and PPQ/FPQ items adapted accordingly. 

 A trustworthy relationship with a knowledgeable IN was supportive in participants’ 

learning processes. This finding is consistent with previous studies that found that deficits in 

healthcare professionals’ knowledge and negative attitudes can impact pain management.53,55 

A trustful relationship and open communication with competent clinicians was found to improve 

oncology patients’ knowledge and ability to manage other symptoms and side effects 

associated with their cancer.56-58 In addition, as noted in our data, FCs play pivotal roles in pain 

self-management because they provide psychological and physical support.4,59-62 

 Individualized coaching sessions – adapted to patients’ experiences, needs, concerns, 

and knowledge gaps – proved useful to support IG participants’ pain management knowledge, 

self-efficacy and learning. In particular, reflecting on their diaries with the IN and applying 

academic detailing enabled participants to react to new or worsened pain and analgesic side 

effects. Some CG participants also benefited from the diary, but only as a way to self-monitor 
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pain and reflect on their situations. The use of a pain management diary in combination with 

personalized intervention sessions also proved useful in previous research.28,63-65  

 As illustrated by one case example (Figure 5.4), not all IG participants benefitted in the 

same way: declining health status hampered adequate pain self-management. Evidence also 

linked personal characteristics (e.g., distress, cognitive deficits) with patients’ behavior and 

adaptive coping strategies.66-72 For these patients, an individualized approach tailored to their 

skills and abilities will be necessary to support their and their FCs’ symptom self-management. 

 Some study limitations need to be acknowledged. Primarily, this study’s very limited 

patient sample means findings must be interpreted with caution; and the even smaller FC 

sample meant we were unable to quantify their outcomes. Also, the qualitative sample does 

not necessarily represent the RCT sample as a whole, as we interviewed only participants who 

completed the trial. Strengths of this study included its rich qualitative data set and mixed 

methods approach, which provided a more comprehensive understanding of participants’ 

learning processes than either a quantitative or qualitative approach could have done. 

Conclusion 
 Additional research is warranted to evaluate our FCs’ outcomes regarding their pain 

management knowledge and self-efficacy. Based on our findings, specially educated nurses 

could provide individualized interventions to support patients and FCs in their pain self-

management tasks. Using a diary, jointly reflecting on the documented experiences, and 

addressing knowledge deficits and misconceptions through the use of academic detailing can 

facilitate patients’ and FCs’ learning processes.  
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Abstract 

Context. While constipation is a common symptom in oncology patients, it often goes 

unrecognized and untreated. In addition, little is known about characteristics associated with 

inter-individual differences in constipation severity.  

Objectives. Describe prevalence, characteristics, and management of constipation; 

evaluate for inter-individual differences in constipation severity over ten weeks; and identify 

demographic, clinical, and symptom characteristics associated with higher constipation 

severity scores. 

Methods. In this prospective, longitudinal study, 175 oncology patients with unrelieved 

pain were recruited from eight outpatient cancer settings in the United States. Patients 

completed demographic and symptom questionnaires at enrollment. Constipation severity was 

evaluated over ten weeks using the Constipation Assessment Scale (CAS). Hierarchical linear 

modeling was used to identify characteristics associated with higher CAS scores. 

Results. At enrollment 70.1% of the patients reported constipation (i.e., CAS score of >2; 

mean CAS score: 3.72; ±3.11). While over the first week of the study, patients used one to two 

constipation treatments per day, a large amount of inter-individual variability was found in CAS 

scores. Higher percentage of days with no bowel movement (BM), higher number of 

constipation treatments, higher state anxiety scores, and higher analgesic side effects scores 

were associated with higher CAS scores at enrollment. Higher percentage of days with no BM 

was associated with inter-individual differences in the trajectories of constipation. 

Conclusion. Our findings underscore the high prevalence of and large amount of inter-

individual variability in constipation severity. The characteristics associated with worse CAS 

scores can assist clinicians to identify high risk patients and initiate prompt interventions.  



CHAPTER 6. PREDICTORS OF CONSTIPATION SEVERITY 

- 130 - 
 

Introduction 

Constipation is defined as infrequent defecation characterized by stools that are hard and 

difficult to pass.1-3 Compared to a 20% occurrence rate in the general population,3,4 in oncology 

patients, overall constipation rates range from 43% to 58%.5 While its etiology is typically 

multifactorial, the five main causes of constipation in oncology patients include: the cancer 

itself (e.g., bowel obstruction);6 direct and indirect effects of cancer treatment (e.g., 

dehydration, neurotoxic chemotherapy); previous laxative abuse; and receipt of various 

pharmacologic agents (e.g., opioids, antidepressants).7-9 

In terms of opioid-induced constipation (OIC) specifically, prevalence rates in oncology 

patients range from 50% to 100%.8,10-15 OIC can be exacerbated by reduced physical activity, 

advanced age, low fiber intake, and neurological disorders.16,17 In a retrospective cohort study 

of behavioral risk factors for constipation in palliative care patients,18 insufficient fluid and food 

intake, lack of privacy, dependency on a caregiver, and poorer performance status were 

associated with higher occurrence rates. While constipation is a common and distressing 

symptom,15,17,19 it often goes unrecognized and untreated.5,7,20-22 

The wide range in constipation rates (i.e., OIC and other causes of constipation), with and 

without laxative use, suggests that substantial inter-individual variability exists in the risk 

factors for OIC. Only three cross-sectional23-25 and two longitudinal studies5,22 have addressed 

this hypothesis. In one cross-sectional study that evaluated for inter-individual differences in 

constipation in 274 hospitalized patients receiving oral morphine for cancer pain,23 three 

distinct groups were identified, namely patients who did not have constipation and were not 

taking laxatives, patients who had constipation despite taking laxatives, and patients who did 

not experience constipation because they were receiving effective laxative treatment. No 

differences were found among the three groups in any demographic (i.e., age, gender) or 

clinical (i.e., cancer diagnosis, 24 hour dose of morphine, median time on opioids) 

characteristics. In another study that involved a retrospective chart review of 49 patients 

receiving opioids for cancer pain,24 no association was found between opioid dose and laxative 

dose.  

In the third cross-sectional study that evaluated for genetic and non-genetic factors 

associated with the severity of constipation in cancer patients receiving opioids (n=1,568),25 

age, gender, body mass index (BMI), cancer diagnosis, time on opioids, opioid dose, and type 

of opioid did not contribute to inter-individual differences in constipation severity. However, the 

non-genetic factors associated with constipation in patients receiving laxatives were type of 

laxative, decreased mobility, and place of care. In patients not receiving laxatives, lower 

Karnofsky Performance Status (KPS) scores and presence of metastatic disease were 

associated with constipation severity. 
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In the first longitudinal study,5 the trajectory of constipation was evaluated in 400 oncology 

patients over a period of eight weeks using the Constipation Assessment Scale (CAS).14 While 

at enrollment, patients with a lower Eastern Cooperative Oncology Performance Score 

reported more severe constipation, morphine dose was not associated with CAS scores at 

enrollment or with changes in CAS scores over time. In the second longitudinal study,24 the 

occurrence and severity of constipation were assessed in 70 patients with advanced cancer at 

admission to hospice and again at two and four weeks. While CAS scores decreased over 

time, constipation persisted over the four weeks.  

Given the significance of this problem and the lack of longitudinal studies that used more 

sophisticated data analytic approaches (i.e., hierarchical linear modeling (HLM)) to evaluate 

for changes in the severity of constipation, additional research is needed to identify 

demographic and clinical characteristics associated with inter-individual variability in 

constipation severity in oncology patients who are taking analgesics, including opioids. 

Therefore, the purposes of this study, in a sample of 175 patients who were enrolled in a 

randomized clinical trial (RCT) to improve cancer pain management, were to: describe the 

prevalence, characteristics, and management of constipation; evaluate for inter-individual 

differences in constipation severity over a 10 week period; and identify demographic, clinical, 

and symptom characteristics associated with higher constipation severity scores. 

Methods 

Sample and Settings 
In the parent study, a total of 220 patients were enrolled across eight outpatient cancer 

settings in Northern California that included a university-based Comprehensive Cancer Center, 

two Veterans Administration facilities, a public hospital, and four community-based cancer 

centers. Patients were eligible to participate if they: were ≥18 years of age; able to read, write, 

and understand English; gave informed consent; had a KPS score of ≥50; had an average pain 

intensity score of >3 on a 0 to 10 numeric rating scale; had somatic or visceral pain related to 

their cancer and/or its treatment; had a life expectancy of at least six months; were receiving 

outpatient treatment for cancer (not AIDS related) with any single or combination therapy; and 

had access to a telephone. For this analysis, 175 patients provided complete data for the HLM 

analysis. 

Study Procedures 
The RCT, funded by the National Cancer Institute, compared the efficacy of two doses of 

the PRO-SELF© Plus Pain Control Program, a 10-week psychoeducational and self-

management program that was adapted from our previous intervention.26 Patients were 

approached by a staff member, who introduced the study and inquired about interest in 
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enrolling. Interested patients were referred to an intervention nurse, who assessed eligibility 

and obtained written informed consent. Then, patients were randomized to the high or low 

dose groups and an appointment was made for the first home visit. Prior to the first home visit, 

patients were mailed an enrollment questionnaire. At the enrollment visit, the intervention 

nurse reviewed the enrollment questionnaire for completeness, performed a comprehensive 

assessment of the patient’s pain, analgesic use, and associated side effects; taught the patient 

how to complete their weekly Pain Management Diary, and schedule the next home visit and 

follow-up phone calls. The intervention nurse reviewed the specific types and doses of 

analgesics prescribed and the schedule of analgesic administration and recorded this 

information in the Pain Management Diary. The study was approved by the University of 

California San Francisco’s Committee for Human Research, the Protocol Review Committee 

of the Helen Diller Comprehensive Cancer Center, and the institutional review board at each 

clinical site. 

Intervention 
Briefly, the intervention consisted of education, skills development, and individualized 

coaching about cancer pain and management of analgesic side effects (including constipation) 

delivered by a registered nurse. The high dose group received six home visits and 10 

telephone calls over 10 weeks (i.e., total dose of the intervention = ~12.3 hours). The low dose 

group received four home visits and six telephone calls over 10 weeks (total dose of the 

intervention = ~8.0 hours).27,28 

Instruments 
At enrollment, patients completed a demographic questionnaire, KPS scale,29 and Self-

Administered Comorbidity Questionnaire (SCQ).30 As part of the pain assessment, patients 

completed the Brief Pain Inventory (BPI)31 and body map of painful sites. In addition, they 

completed Spielberger State-Trait Anxiety Inventories (STAI-S, STAI-T),32 Center for 

Epidemiologic Depression Scale (CES-D),33 Lee Fatigue Scale,34 and General Sleep 

Disturbance Scale.35 Patients’ medical records were reviewed for disease and treatment 

information. 

The 8-item CAS assesses the presence and severity of constipation. Each item is rated 

on a 0 (no problem) to 2 (severe problem) scale. Total scores can range from 0 (no 

constipation) to 16 (worst possible constipation). The CAS has well established validity and 

reliability.14 In our study, patients completed the CAS on a weekly basis. 

The Pain Management Diary collected data on average and worst pain intensity, 

prescription and over the counter (OTC) analgesic intake, and the occurrence of and 

treatments for constipation. Patients completed the diary on a daily basis prior to bedtime. Pain 

intensity was rated on a 0 (no pain) to 10 (worst pain imaginable) numeric rating scale (NRS). 
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At each home visit and phone call, the intervention nurse confirmed the patient’s analgesic 

prescription. At each home visit, the intervention nurse recorded the name, dose, and 

administration schedule for all of the prescribed and OTC analgesic medications. Patients 

recorded the time and the amount of opioid, nonopioid, and co-analgesic medications taken 

on an around the clock (ATC) and as needed (PRN) basis on a daily basis. If a change in the 

analgesic prescription occurred, patients were instructed to make the change in their diary. On 

a daily basis, patients recorded the occurrence of a bowel movement (BM) (yes/no), the stool’s 

consistency (i.e., normal, hard, liquid), and if they used a pharmacologic (i.e., senna, docusate 

sodium, enema, other laxatives) or a non-pharmacologic (i.e., prune juice, increased fruits and 

vegetables, increased fluids, fiber supplement) intervention.  

On a weekly basis, patients completed the CAS, the interference scale from the BPI,(31) 

and rated the severity of 12 analgesic side effects (i.e., difficulty concentrating, fatigue, 

nightmares, nausea, vomiting, difficulty sleeping, excessive daytime sleepiness, 

lightheadedness, poor coordination, indigestion/upset stomach, itching, confusion) using 0 

(none) to 10 (excruciating) NRSs. An mean analgesic side effects score was calculated. 

Data Analysis 
Descriptive statistics and frequency distributions were generated on the sample 

characteristics, symptom severity scores, analgesic medications, as well as constipation 

characteristics and interventions using SPSS version 23.36 Because both intervention groups 

had a significant reduction in constipation scores over time but no group x time interaction was 

found (unpublished data), the current analysis included all of the patients who participated in 

the RCT regardless of intervention group assignment.  

With the exception of the CAS (which was assessed weekly for 10 weeks), all of the 

demographic, clinical, and symptom characteristics, that were evaluated as predictors in the 

HLM analysis were assessed at the time of enrollment. As was done in our previous 

studies,37,38 all opioid analgesics were converted to morphine equivalents. Total daily doses of 

opioid analgesics, prescribed and administered on an ATC and PRN basis, were calculated 

and then averaged for the first week of the study (i.e., week prior to the initiation of the 

intervention). To account for the prescription and administration of all nonopioid, opioid, and 

co-analgesics, a Medication Quantification Scale (MQS) score was calculated.39 The MQS 

provides a method for quantifying analgesic use by calculating scores for each analgesic on 

the basis of weights assigned by medication class and dosage level. These individual scores 

were summed to create a quantitative index of total analgesic medication usage suitable for 

statistical analyses. MQS scores for analgesic medications that were prescribed and taken on 

an ATC basis as well as on a PRN basis were calculated daily. Daily scores were averaged to 

provide a weekly MQS score. 



CHAPTER 6. PREDICTORS OF CONSTIPATION SEVERITY 

- 134 - 
 

As described previously,40 HLM, based on full maximum likelihood estimation, was 

performed.41,42 In brief, during stage 1, intra-individual variability in constipation severity (i.e., 

CAS scores) over time was examined. Three level 1 models were compared to determine 

whether the patients’ constipation did not change over time (i.e., no time effect), changed at a 

constant rate (i.e., linear time effect), or changed at a rate that accelerated or decelerated over 

time (i.e., quadratic effect). At this point, the level 2 model was constrained to be unconditional 

(i.e., no predictors), and likelihood ratio tests were used to determine the best model. 

The second stage of the HLM analysis examined inter-individual differences in the 

trajectories of constipation by modeling the individual change parameters as a function of 

proposed predictors at level 2. To improve estimation efficiency and construct a model that is 

parsimonious, exploratory level 2 analyses were completed in which each potential predictor 

was assessed to determine whether it would result in a better model if it alone were added as 

a level 2 predictor (Supplementary Table). Predictors with a t value of <2.0, which indicates a 

lack of significant effect, were dropped from subsequent model testing. All potential significant 

predictors from the exploratory analyses were entered into the model to predict each individual 

change parameter. Only predictors that maintained a statistically significant contribution in 

conjunction with other variables were retained in the final model. A p-value of <0.05 indicates 

statistical significance. 

Results 

Patient Characteristics 
Patients (n=175) were approximately 59 years of age, primarily female (57.7%), white 

(66.9%), well-educated (15.5 (±2.7) years) and had a mean KPS score of 69.5 (±11.5). At 

enrollment, 85.1% of the patients were taking a PRN and/or ATC opioid. The mean total 

analgesic side effect score was 2.5 (±1.4; Table 6.1). Severity ratings for each of the analgesic 

side effects are illustrated in Figure 6.1. 
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Supplementary Table. Potential Predictors of the Intercept (I), Linear Coefficient (LC) and Quadratic 
Coefficient (QC) for Severity of Constipation 
 
Characteristics I LC QC 
Demographic characteristics at enrollment 
 Age    
 Gender    
 Lives alone    
 Married/partnered    
 Education  ■ ■ 
 Ethnicity ■   
 Employment status    
 Income    
Clinical characteristics at enrollment 
 Karnofsky Performance Status score ■   
 Self-Administered Comorbidity Questionnaire score ■   
 Time since diagnosis in years    
 Number of metastatic sites    
 Number of previous cancer treatments    
 Number of current cancer treatments    
 Breast cancer versus other cancer diagnoses    
 Prostate cancer versus other cancer diagnoses    
 Lung cancer versus other cancer diagnoses    
Pain and medication characteristics at enrollment 
 Mean average pain ■   
 Mean worst pain    
 Number of days per week in pain    
 Number of hours per day the pain lasts    
 Percentage of pain relief in last week    
 Experiencing breakthrough pain ■   
 Number of painful sites (out of 45)    
 Mean pain interference score ■   
 Mean dose of opioid prescribed PRN     
 Mean dose of opioid taken PRN    
 Mean dose of opioid prescribed ATC    
 Mean dose of opioid taken ATC    
 Total mean dose of opioid prescribed ■   
 Total mean dose of opioid taken    
 Total mean MQS score for prescribed analgesics    
 Total mean MQS score for taken analgesics    
Associated symptoms at enrollment 
 Trait anxiety score ■   
 State anxiety score ■   
 Center for Epidemiological Studies-Depression Scale score ■   
 Lee Fatigue Scale - Fatigue score ■   
 Lee Fatigue Scale - Energy score    
 General Sleep Disturbance Scale score    
 Percentage of days with no bowel movement ■ ■ ■ 
 Percentage of days with medication or treatment for  constipation ■   
 Mean analgesic side effects score ■ ■ ■ 
 Severity of constipation  ■ ■ 

Note. Variables identified from exploratory analyses as potential predictors of severity of constipation in cancer 
outpatients, based on a t-value of ≥2.00, indicated by filled boxes (■). Variables with filled in boxes were included 
in subsequent model testing; ATC = around-the-clock; PRN = as needed; MQS = Medication Quantification Scale. 
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Table 6.1. Demographic, Clinical, Pain, Medication, and Symptom Characteristics of the Patients at 
Enrollment (n = 175) 
 

Demographic and clinical characteristics Mean (SD)  
 Age (years) 58.5 (11.7) 
 Education (years) 15.5 (2.7) 
 Self-Administered Comorbidity Questionnaire score 8.9 (4.0) 
 Karnofsky Performance Status score 69.5 (11.5) 
 Time since diagnosis (years) 4.6 (5.1) 
 Number of metastatic sites 1.5 (1.2) 
 Number of previous cancer treatments 2.6 (1.0) 
 Number of current cancer treatments 1.0 (0.7) 
 % 
 Female 57.7 
 White ethnicity 66.9 
 Married/partnered 59.4 
 Lives alone 23.4 
 Employed 22.9 
 Income 
  <$30,000 
  $30,000 to <$70,000 
  $70,000 to <$100,000 
  >$100,000 

 
35.4 
26.9 
13.1 
24.6 

 Cancer diagnosis 
  Breast 
  Prostate 
  Lung 
  Other 

 
32.0 
20.0 
6.9 
41.1 

Pain and medication characteristics at enrollment Mean (SD) 
 Mean average pain 4.9 (1.9) 
 Mean worst pain 7.7 (2.0) 
 Number of days per week in pain 5.6 (2.0) 
 Number of hours per day that pain lasts 10.8 (8.0) 
 Percentage of pain relief in last week 61.5 (24.6) 
 Number of painful sites (out of 45) 10.9 (7.7) 
 Pain interference scale score 4.5 (2.1) 
 Total mean dose of opioid prescribed 
  Mean dose of opioid prescribed PRN 
  Mean dose of opioid prescribed ATC 

157.6 (185.2) 
73.9 (76.5) 
84.0 (149.8) 

 Total mean dose of opioid taken 
  Mean dose of opioid taken PRN 
  Mean dose of opioid taken ATC 

85.9 (127.3) 
16.5 (26.5) 
69.5 (119.7) 

 Total mean MQS score for prescribed analgesics 27.9 (17.7) 
 Total mean MQS score for taken analgesics 15.3 (12.6) 
 % 
Percentage of patients taking and opioid (ATC and/or PRN) 85.1 
 Percentage of patients reporting breakthrough pain 74.3 
Mean symptom severity scores at enrollment Mean (SD) 

 Constipation Assessment Scale score 3.72 (3.11) 
 Trait anxiety score 42.8 (10.2) 
 State anxiety score 41.2 (11.9) 
 Center for Epidemiological Studies Depression score 19.5 (10.6) 
 General Sleep Disturbance Scale score 65.8 (20.5) 
 Lee Fatigue Scale score 4.5 (1.8) 
 Lee Energy Scale score 4.1 (1.7) 
 Analgesic side effects score 2.5 (1.4) 
 Percentage of days with no bowel movement 19.8 (23.4) 
 Percentage of days with medication or treatment for constipation 61.6 (42.5) 

Note.  ATC = around-the-clock; MQS = Medication Quantification Scale; PRN = as needed; SD = standard deviation. 
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Figure 6.1. Mean analgesic side effect scores using 0 (none) to 10 (excruciating) numeric rating scales 
during the first week prior to the intervention. Values are plotted as means + standard deviations. 
 

 

Constipation Scores and Treatments 
At enrollment, the mean CAS score was 3.72 (±3.11; range 0 to 13) and 70.1% of the 

patients had a CAS score of ≥2 indicating some degree of constipation.(22) Mean percentage 

of days with no BM during the week prior to the intervention was 19.8% (±23.4). Figures 6.2A-

D illustrate for each day of the first week of the study, the percentage of patients who did not 

have a BM, consistency of stool; percentage of patients who used constipation treatments and 

total number of interventions per day. Figures 6.3A-D illustrate the number and types of 

constipation interventions used per day.  
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Figure 6.2. Percentage of patients with no bowel movement (BM) per day (A), mean percentage of 
patients’ stool consistency per day (B), percentage of patients per day who used a constipation 
treatment (C), and the mean total number of interventions per day (D) during the first week prior to the 
intervention. 
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Figure 6.3. Mean number (A) and percentage of patients who used various types (B) of pharmacologic 
interventions per day, as well as mean number (C) and percentage of patients who used various types 
(D) of non-pharmacologic interventions per day during the first week prior to the intervention. 

 

Changes in Constipation Severity over Time 
The first stage of the HLM analysis examined how the severity of constipation changed 

over the 10 weeks. The linear and quadratic trend was significant (p<0.05). As shown in Table 

6.2, because the model had no covariates, the intercept represents the estimated level of 

constipation severity (i.e., 3.69 on a 0 to 16 scale) at the time of enrollment. The estimated 

linear rate of change in constipation severity, for each additional week, was -0.302 (p < 0.001) 

and the estimated quadratic rate of change per week was 0.019 (p < 0.05). As shown in Figure 

6.4A, constipation severity gradually decreased over the 10 weeks, with a larger decline during 

the first 6 weeks. A spaghetti plot of 30% of the sample’s CAS scores drawn at random 

demonstrates the large amount of inter-individual variability in constipation severity (Figure 
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6.4B). These results supported additional analyses of characteristics associated with inter-

individual differences in initial levels and in the trajectories of constipation severity. 
 
Table 6.2. Hierarchical Model of the Severity of Constipation 

Note. SE = standard error; ap<0.001, bp<.0.05 

  

Variable Coefficients (SE) 

Severity of constipation Unconditional 
Model Final Model 

Fixed effects   
Intercept 3.69 (0.226)a 3.71 (0.194)a 
Time (linear rate of change) -0.302 (0.081)a -0.310 (0.078)a 
Time2 (quadratic rate of change) 0.019 (0.008)b 0.020 (0.009)b 

Time invariant covariates   
Intercept:   

State anxiety  0.031 (0.012)b 
Percentage of days with no bowel movement  0.039 (0.009)a 
Percentage of days with treatment for constipation  0.010 (0.003)b 
Mean analgesic side effect score  0.429 (0.100)a 

Linear:   
Percentage of days with no bowel movement x time  -0.0122 (0.003)a 

Quadratic:   
Percentage of days with no bowel movement x time2  0.001 (0.0003)b 

Variance components   
In intercept 6.740a 4.348a 
In linear rate 0.492a 0.408a 
In quadratic rate 0.004a 0.003a 

Goodness of fit deviance (parameters estimated) 5889.619 (10) 5824.148 (16) 
Model comparison (χ2 [df])  65.471 (6)a 
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Figure 6.4. Trajectory of constipation severity evaluated using the Constipation Assessment Scale 
(CAS) over 10 weeks (A). Spaghetti plot of individual constipation severity trajectories for 30% of the 
sample selected at random (B). 

 
Inter-Individual Differences in the Trajectories of Constipation Severity 

As shown in the final model (Table 6.2), the four characteristics that were associated with 

inter-individual differences in initial levels (i.e., intercept) of constipation severity were state 

anxiety, percentage of days with treatment for constipation, and mean analgesic side effect 

score. The percentage of days with no BM was the only characteristic that was associated with 

inter-individual differences in both initial levels and the trajectory of constipation severity. 

To illustrate the effects of each of these characteristics on the trajectories of constipation 

severity, Figures 6.5A-D display the adjusted change curves for constipation severity that were 
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estimated based on differences in mean analgesic side effects score (i.e., lower/higher number 

calculated as one SD above and below the mean score), state anxiety (i.e., lower/higher state 

anxiety calculated as one SD above and below the mean score), percentage of days with 

treatment for constipation (i.e., lower/higher percentage calculated as one SD above and 

below the mean percentage of days), and percentage of days with no BM (i.e., lower/higher 

percentage calculated as one SD above and below the mean percentage of days). 

 
Figure 6.5. Influence of mean analgesic side effect score (A), state anxiety (B), percentage of days with 
constipation treatments (C), and percentage of days with no bowel movement (BM) (D) on inter-
individual differences in severity of constipation over 10 weeks. 
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Discussion 

 This study describes the prevalence, characteristics, and management of constipation 

in a relatively large sample of oncology patients who participated in a pain management RCT. 

In addition, this study is the first to use HLM to identify characteristics associated with inter-

individual variability in constipation severity over 10 weeks. Consistent with previous 

reports,5,20,23 70.1% of the patients in our study had a CAS score of ≥2 at enrollment which 

indicates constipation. In addition, as noted by others,5,22 while CAS scores decreased 

gradually over the first six weeks, at no time during the intervention did the mean scores go 

below 2. 

In our study, the average percentage of days with no BM was 19.8% (±23.4%), 

meaning that patients had, on average, no BM on 1-2 days per week (range 0 to 4 days). 

Figure 6.2A shows that over the first week, 15.9% to 24.2% did not have a BM. While no data 

are available in oncology patients, our finding is consistent with a study of healthy people that 

reported that the average number of BMs per week ranged from three per day to three per 

week.43 In addition, one third of our patients reported hard stools (Figure 6.2B), another 

indicator of constipation.44,45 As highlighted in the definition,1-3 constipation should be 

characterized by the number of BMs per day and various stool characteristics. 

Given the relatively large number of potential predictors identified in the exploratory 

analyses, it is notable that only three clinical characteristics and one symptom were associated 

with inter-individual variability in constipation severity. A higher percentage of days with no BM 

was the only characteristic that was associated with higher constipation severity at enrollment 

and a steeper decline in constipation severity over time (Figure 6.5D). Compared to previous 

studies,5,22 one potential explanation for the steeper slope in constipation severity scores 

associated with the initial percentage of days with no BM is that our patients received 

education, skills training, and coaching on the management of constipation.by the intervention 

nurses on how to manage this symptom. In addition, as noted previously,5 patients may have 

benefitted from tracking their BMs and associated interventions in their diary. 

Consistent with a previous report,25 a higher percentage of days with the use of 

constipation treatments, in the week prior to the initiation of the intervention, was associated 

with higher constipation severity scores (Figure 6.4C). As noted previously,23 between 56.6% 

and 63.0% of our patients used 1 to 2 constipation treatments per day during the first week of 

the study (Figures 6.2C-D). The total number of pharmacologic interventions (Figure 6.3A) 

ranged from 0 to 2 (mean 1.22 (±0.77)). Most of the patients took a stool softener and/or a 

stimulant laxative. While fewer (mean 0.79 (±0.88)) nonpharmacologic interventions were used 

per day, a variety of treatments were employed (Figures 6.3C-D). Despite this level of 

intervention, ~70.0% of our patients had constipation as indicated by CAS scores of ≥2. Taken 
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together and consistent with previous research,22,23,25 our findings confirm that constipation is 

an extremely difficult symptom to manage in oncology patients taking analgesic medications. 

In terms of clinical characteristics, this study is the first to report that higher mean 

analgesic side effect scores were associated with higher levels of constipation severity (Figure 

6.5A). While this score was relatively low (2.5, ±1.4), its association with constipation severity 

was relatively large. The five analgesic side effects with the highest severity scores were 

fatigue, difficulty sleeping, daytime sleepiness, difficulty concentrating and indigestion (Figure 

6.1). While no studies have reported on this relationship, in several studies increased levels of 

fatigue were associated with decreases in daytime activities and appetite46-48 which are known 

risk factors for constipation in oncology patients5,18 and in the general population.49-51 

Only state anxiety was associated with constipation severity scores (Figure 6.5B). In 

our sample, the mean state anxiety score was 41.2 (±11.9), which suggests a relatively high 

level of anxiety. While our study is the first to document this association in oncology patients, 

in studies of the general population,49-51 individuals with higher levels of anxiety reported an 

increased occurrence of constipation. The authors suggested that psychological distress could 

adversely affect bowel motility due to inhibition of striated muscle function or that high levels 

of anxiety reflected individual’s worry about gastrointestinal problems.49-51 In cancer patients, 

anxiety is a common and distressing symptom.52,53 In addition, the chronic nature of OIC and 

its associated self-management tasks may increase patients’ anxiety.19,54,55 Finally, some of 

our patients were taking anti-anxiety medications which have constipation as an adverse 

effect.8,17,45,56  

 It should be noted, and consistent with previous reports,5,23,25 that the dose of opioid 

analgesic was not associated with constipation severity scores. This finding may be related to 

variations in the doses of opioids taken and the length of time patients were on opioids;7,8,11,23,57 

the various etiologies for constipation in cancer patients;6-9 and/or the fact that tolerance does 

not develop to OIC.  

Several limitations need to be considered. First, while our list of potential predictors 

was fairly comprehensive, additional research is needed to determine if specific laxatives or 

doses of laxative, specific types of foods and volume of fluid intake, and level of physical 

activity are associated with variations in constipation severity. Second, because this analysis 

was done using data obtained as part of a pain management intervention study, the findings 

may not generalize to patients receiving standard care. In addition, our findings may not 

generalize to all oncology patients because the sample was primarily white and well-educated.  

To conclude, our findings underscore the high prevalence of constipation and the large 

amount of inter-individual variability in the severity of this symptom. Despite the use of both 

pharmacologic and non-pharmacologic interventions, constipation remained an extremely 
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difficult symptom to manage. Clinicians can use the characteristics found in this study to 

identify high risk patients and initiate more aggressive symptom management interventions. 
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This final chapter begins with a summary of the dissertation’s three studies’ key findings 

(Chapters 4-6). Aspects of the research program are then analyzed and critiqued. Components 

of the adapted German PRO-SELF© Plus Pain Control Program (PCP) are discussed in light 

of other cancer pain self-management interventions, and reflections on the applied theoretical 

frameworks are presented. Next, the program’s methodological approaches are addressed. 

This paragraph is followed by an overview of the implementation of complex interventions 

within new models of care. The final section includes our conclusions, including implications 

for future research and clinical practice. 

Summary of Key Findings 

Our randomized controlled trial (RCT) findings suggest that the adapted German PRO-

SELF© Plus PCP decreased average pain intensity (p = 0.044, Chapter 4). Further secondary 

outcomes, i.e., hours in pain, pain relief, pain related knowledge, pain management index, self-

efficacy, and performance status improved within the intervention group (IG) from enrolment 

until the end of the study (p < 0.05). Post-RCT interviews confirmed that the pain management 

diary supported many patients and family caregivers (FCs) in their pain self-management 

tasks. All IG participants experienced their structured individualized intervention sessions as 

supportive; following the intervention they felt more confident in adapting analgesic regimens. 

This positive experience was largely attributable to the intervention nurse (IN), who was 

perceived as knowledgeable, competent, and trustworthy. While few participants mentioned 

specific difficulties with study participation, none found participation burdensome, most would 

recommend it to others, and several would still like to have a trustworthy contact person.  

Using a mixed methods approach, we also explored learning trajectories associated with 

the adapted German PRO-SELF© Plus PCP (Chapter 5). The intervention significantly 

improved IG participants’ self-efficacy and pain management knowledge. Prior to the 

intervention, patients experienced uncontrolled pain. Over the course of the study, a 

trustworthy relationship with a knowledgeable IN supported participants’ learning processes. 

Further, paired with individualized coaching sessions adapted to their experiences, needs, 

concerns, and knowledge gaps IN-guided reflection on the diary helped participants learn how 

to react to new or worsened pain and analgesics’ side effects. FCs played pivotal roles in pain 

self-management via their psychological and physical support. However, we noted that 

disease burden, declining health and personal characteristics hampered adequate pain self-

management; therefore, not all participants benefited from the intervention in the same way. 

Moreover, if patients ignored their FCs’ advice regarding analgesics, those FCs felt stressed 

and unable to support them. Our mixed methods approach revealed that participants’ answers 

to the items on the Patient Pain Questionnaire (PPQ) and the Family Pain Questionnaire (FPQ) 

were based on their personal experiences with pain management rather than their knowledge 
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of it. After the intervention, participants experienced different pain situations. While a small 

number of IG participants were unable to implement adequate self-management, most 

reported increased knowledge about around-the-clock (ATC) and as needed (pro re nata, 

PRN) medications, took them adequately, experienced pain relief and felt more confident about 

independently adjusting their analgesic doses. Experiencing success reduced their fears of 

side effects. Moreover, they learned to use the diary as a supportive tool. 

Finally, to identify demographic, clinical, and symptom characteristics associated with 

higher constipation severity scores, we analyzed data from Miaskowski et al’s.1 previously 

conducted RCT (Chapter 6). Constipation severity was evaluated over ten weeks using the 

Constipation Assessment Scale (CAS). Our results indicated that a large sub-group of patients 

with cancer reported constipation; however, CAS scores indicated considerable inter-individual 

variability. Based on the application of hierarchical linear modeling (HLM), we identified four 

characteristics – higher percentage of days with no bowel movement (BM), higher number of 

constipation treatments, higher state anxiety scores, and higher analgesic side effects scores 

– associated with higher CAS scores at enrolment, of which one – higher percentage of days 

with no BM – was predictive of inter-individual differences in constipation trajectories. 

The Adapted German PRO-SELF© Plus PCP in the Light of Other Interventions 

Our RCT, and specifically the tested adapted German PRO-SELF© Plus PCP, is 

discussed in light both of studies included either in the most recent systematic review2 or in 

another systematic review3 on components of psychoeducational interventions shown to 

support patients’ cancer pain self-management. First, the intervention’s structure and second 

its content components will be reflected in light of other interventions. This section ends with a 

discussion of the intervention’s effect’s clinical relevance. 

Structure of the Intervention 
Intervention Period. IG participants received the adapted German PRO-SELF© Plus 

PCP over a period of six weeks. In the studies identified within the systematic reviews, the 

intervention periods varied considerably, ranging from a single intervention session to a six- or 

ten-week intervention period.2-3 Thus, comparing mean durations across these studies is 

difficult. However, the length of the intervention period may not be a major factor concerning 

its effectiveness. As illustrated by Koller et al.’s systematic review,3 spending more time with 

patients does not automatically lead to better outcomes: the three studies with the largest effect 

sizes (ES) included one intervention session,4 three sessions over seven days,5 or five 

sessions over five days.6 The largest ES was measured two weeks after a single intervention 

session for worst pain (ES = -1.87; 95% Confidence Interval [CI]: -2.50, -1.25).4 The second-

largest was found at four weeks after three intervention sessions for present pain (ES = -1.56; 
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CI: -2.27, -0.85);5 and the third-largest was measured two weeks after the last of five 

intervention sessions for least pain (ES = -0.94; CI: -1.70, -0.19)6. However, due to 

methodological limitations, results from these studies must be interpreted with caution and are 

not comparable with those of our study: one used a nonrandomized, non-equivalent control 

group design;4 the others reported on inpatient interventions.5-6 

Our evaluation of the adapted German PRO-SELF© Plus PCP also revealed that 

participants perceived the intervention’s delivery period very differently: Half of the IG 

participants interviewed post-RCT expressed a wish for the support to continue beyond the 

end of the study – for some more intensively, for others possibly monthly to discuss specific 

concerns. The other IG participants considered the six provided weeks sufficient. However, 

they also expressed wishes to have a trustworthy contact person to consult if, e.g., their pain 

situation became unmanageable. 

 

 

 

Mode of delivery and intensity of intervention. The adapted German PRO-SELF© PCP 

was delivered via home visits and telephone calls. While our IG participants received fixed 

home visits at enrolment and at weeks 1 and 6, the type of intervention session during weeks 

2–5 (home visit or telephone call) was based on a predefined algorithm that considered the 

individual’s pain and side effect intensity. The two systematic reviews illustrated that in 

respectively 83%3 and 85%2 of the reviewed studies, the interventions were provided via face-

to-face sessions. While most of these studies provided repeated contacts, relatively few (5/22) 

offered repeated face-to-face sessions.2 Moreover, unlike our RCT, none tailored the type of 

intervention session (home visit or telephone call) to patients’ individual pain trajectories. While 

Koller et al.3 pointed out that no discernible pattern was found in terms of the optimal delivery 

mode, the authors concluded that psychoeducational interventions need to include face-to-

face educational sessions. 

Our RCT’s IG participants were exposed to a high dose of intervention compared to the 

interventions included in the systematic reviews.2-3 Our median IG participant dose of 315 

minutes was higher than that of any of the systematic reviews’ trials (range: 30–270 minutes).3 

Due to the high heterogeneity regarding the interventions’ intensities across those studies, no 

optimal intervention dose could be determined.2-3 

As suggested by the literature2-3 and indicated by our results, it is advisable to 

adapt the period of an intervention to the patients’ and FCs’ needs rather than 

setting a uniform period for all groups. 
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In fact, as cancer pain has a complex and dynamic trajectory, it may not be appropriate to 

define an optimal mode of delivery or intervention dose for patients with cancer.7-8 While pain 

can result from or be triggered by the cancer itself, diagnostic procedures and/or therapies’ 

side effects/toxicities,9-10 it can also be influenced by biological, psychological, and 

social/environmental factors and their interactions.11-12 Moreover, patients’ personal 

characteristics, previous experiences, positions on their disease trajectories and access to 

support (i.e., health care professionals and FCs) can help or hinder their abilities to adequately 

implement pain self-management strategies in their daily lives.13-18 This mixed methods study’s 

findings on participants’ learning trajectories also emphasize that individuals’ personal traits, 

characteristics, health status and disease progression made the intervention’s intensity 

sufficient for some but not others (Chapter 5). 

 

 
 

Provided materials. Our IG participants received print materials, i.e., the pain 

management diary and the PRO-SELF© Pain Control Booklet, which was intended to reinforce 

the IN’s information,21-22 e.g., concise instructions on cancer pain management congruent with 

the individual PPQ and FPQ items.21,23 While the systematic reviews2-3 illustrated that medium 

to large effect sizes could be achieved when participants received either only booklets,4,6,24-27 

booklets and a pillbox28 or a booklet in combination with audio- and videotapes,29 no pattern 

was identified in terms of optimal materials. Another systematic review, in which written 

materials’ effects on patient outcomes were explored, showed that while written information is 

a simple, inexpensive knowledge transmission intervention, that alone is insufficient to improve 

patient outcomes.30 This is consistent with our results.  Rather than perceiving the booklet as 

an additional support per se, several of our IG participants perceived their discussions of the 

PPQ/FPQ-items with the IN – using the booklet – as meaningful, reflective and instructive. 

In contrast to the booklet, both IG and CG participants considered the pain management 

diary supportive. Consistent with previous research,31-34 reflection on it with the IN enabled IG 

participants to learn how to react to new or worsened pain and analgesic side effects. Some 

CG participants also benefited from the diary, but only as a tool to self-monitor pain and reflect 

on their situation (Chapter 4 and 5). 

Due to individual patients’ characteristics and dynamic pain trajectories, rather 

than using a predefined delivery mode to offer a predetermined intervention dose, 

it may be reasonable to adapt the intervention dose and mode of delivery 

individually to the patients’ health status and to their and their FCs’ needs.7-8,19-20 
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Intervention receiver and provider. The adapted German PRO-SELF© PCP was not 

only directed at patients with cancer, but also at FCs involved in such patients’ pain 

management.22,38 In only three of the 26 studies26,39-40 included in Oldenmenger et al.’s2 

systematic review, both patients and their FCs received the intervention. In all three of these, 

the IG FCs benefited from the intervention: compared to their CG counterparts, they showed 

greater reductions in barriers to effective pain management26,39 and enhanced pain 

management knowledge.40 

According to previous reviews focusing on FCs’ involvement in symptom and pain self-

management tasks,41-45 FCs can benefit from participating in psychoeducational intervention 

studies, as these can result in reduced burden and fears, enhanced mood, self-efficacy, and 

communication skills for them.26,29,39,46-48 Despite our study’s small sample of FCs (n = 9), the 

qualitative analysis revealed that prior to the intervention, FCs were at the limits of their 

endurance, and felt uncertain and anxious. After participating in the intervention, several felt 

more confident that the patients’ pain could be relieved and the majority were more secure 

regarding opioid dose adjustments (Chapter 5). 

 

 
 

As in fifteen of the 24 studies analyzed in Koller et al.’s review,3 the adapted German PRO-

SELF© PCP was provided by specially educated oncology nurses – the INs. All hold master’s 

degrees in nursing and had received a two-day training course on delivering the intervention 

and on applying the principles of academic detailing.51-52 Interestingly, in the two RCTs 

Consistent with our results, written material such as booklets might be 

supportive, but only if INs discuss them with the patients and their FCs.30,35-36 

Moreover, patients can benefit from a pain management diary both to self-monitor 

pain and associated symptoms and to reflect on their situations.28,31-32,37 Our results 

underscore that reflection on diary entries in combination with personalized 

intervention sessions might facilitate patients’ and FCs’ learning processes to react 

adequately to new or worsened pain and associated symptoms. 

In accordance with the literature,42,44-45,49-50 our results underscore that FCs play 

pivotal roles in pain self-management, but often assume their responsibilities with 

little or no specific preparation, knowledge, resources, or skills.44 Therefore, it would 

be advisable to direct psychoeducational interventions not only to patients with 

cancer, but also to their FCs. 
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indicating the largest ESs, the interventions were also provided by master’s- or PhD-prepared 

nurses.5-6   

Based on the principles of academic detailing, our INs involved both patients and FCs as 

active partners. In providing direct feedback and key information, they considered the 

participants’ skills and knowledge to address their barriers regarding adequate pain self-

management. As these INs provided useful explanations not only about analgesic effects and 

intake, e.g., differences between ATC and PRN doses, but also about how to manage the 

various analgesics’ side effects, our IG participants perceived them as knowledgeable, 

competent and trustworthy.  

Moreover, the INs answered questions beyond the self-management of cancer pain (e.g., 

financial issues). Therefore, it can be assumed that the well-educated INs themselves 

facilitated patients’ ability to implement pain self-management. Evidence showed that, while 

healthcare professionals’ knowledge gaps concerning pain management and insufficient 

communication skills can impede effective pain management, a trustful relationship to 

clinicians perceived as competent can support patients’ ability to cope with cancer pain and 

medication side effects.14,53-55 Therefore, to adequately provide interventions that support 

patients and their FCs in pain self-management, continuous medical education on pain-

relevant topics and communication will be essential.14,56-57 

 

 
 

Structured and tailored components. The adapted PRO-SELF© Plus PCP includes 

structured (e.g., instructions to monitor pain and analgesics’ side effects) and tailored (e.g., 

individualized goal setting) components. While similar compositions were also applied in 20 of 

the 24 studies included in Koller et al.’s3 systematic review, differences in the efficacy of the 

tailored and structured interventions used could not be identified. Further systematic reviews 

regarding the benefits of tailored and structured interventions in supporting self-management 

also showed inconsistent findings.58-59  

However, pure structured self-management support delivers mainly patient information 

rather than behavioral change interventions.60 Current evidence suggests that tailored 

Our results and available evidence14,53 support providing pain self-management 

interventions through well-educated clinicians with a profound knowledge not only 

regarding intake, effects and side-effects of cancer pain analgesics, but also 

regarding non-pharmacological interventions. Further, they should be able to apply 

patient- and FC-oriented communication strategies that involve them as active 

partners. 
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information provision and counselling combined with enablement strategies, shared decision-

making and guided problem solving are more likely to overcome barriers to effective pain 

management than structured components alone.36,61-62 In particular, individualized coaching to 

meet specific needs, concerns, and knowledge gaps can reduce patients’ cancer pain 

intensity.20,36,63-64 

 

 
 

Content Components of the Intervention 
Cognitive components. In order to address patients’ and FCs’ knowledge, beliefs, and 

attitudes about pain and its management, cognitive components can be included in 

psychoeducational interventions.3 Accordingly, the adapted German PRO-SELF © Plus PCP 

contained cognitive components, i.e., information on analgesics, their side effects, and co-

medications, as well as on patient-related barriers to pain management, enhanced 

communication with physicians and strategies to implement pain self-management tasks in 

daily lives. Our intervention included all cognitive components identified across the studies 

included in Koller et al.’s systematic review.3 Since most of our IG participants clearly lacked 

knowledge regarding analgesics and treated their pain rather unsystematically prior to the 

intervention, they appreciated both their INs’ profound knowledge of the topic and their ability 

to share that knowledge, e.g., by precisely explaining the onset, duration and differences 

between ATC and PRN opioids via graphic illustrations (Chapter 5).  
Behavioral components. Effective improvements in pain and symptom self-management 

require changes in both patients’ and FCs’ behaviors. As this goes beyond the transfer of 

knowledge, it calls for the integration of behavioral components.36,62 Specific behavioral 

change techniques such as goal-setting and feedback can support the adoption of good 

habits.65 However, behavioral components are less frequently used in intervention studies than 

cognitive content components3 – possibly because delivering information is far easier and less 

costly than supporting skills and changing behaviors.66-67 
Therefore, the adapted German PRO-SELF© Plus PCP includes specific behavioral 

coaching components, i.e., behavior change in combination with skill building, goal setting and 

communicating with clinicians about unrelieved pain. As the latter was identified in most of the 

studies (18 of 24) included in Koller et al.’s systematic review3, goal setting was only applied 

in three.27,68-69 

To adequately support patients’ and FCs’ symptom self-management, the 

evidence suggests that both structured and tailored interventions are vital.61-62 
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However, including goals in individualized symptom management plans can influence self-

efficacy expectations as well as individuals’ learning processes and thinking patterns.70-71 As 

an alternative, in combination with an individualized symptom management plan, it motivated 

our IG participants to be more active or to take their analgesics adequately. Additionally, they 

indicated an enhanced feeling of security and self-efficacy, whereas in several cases, the self-

efficacy of CG participants - who received usual care – actually decreased (Chapter 5). 

Another focus of the adapted German PRO-SELF© Plus PCP was individualized coaching 

and skill building to manage analgesics’ side effects. Fears of analgesics’ side effects, 

maladaptive beliefs and the management of constipation and fatigue were frequently 

discussed and coached. However, few studies to date have dealt with analgesics’ side effects 

beyond information transfer.72-73 

 

 
 
Contact between INs and treating physicians. Since the adapted German PRO-SELF© 

Plus PCP is directed at both patients and their FCs, no interchange was expected between 

INs and attending physicians.22,38 Accordingly, direct contact between treating physicians and 

interventionists was observed in only two of the systematic review’s intervention studies.4,74 In 

both cases, this contact was intended to ensure that analgesics’ were prescribed more 

promptly. However, either no effect was reported4 or no positive effect was achieved, as 

physicians generally ignored the interventionists’ suggestions.74 
As miscommunication with physicians (i.e., under-reporting of symptoms) is a 

considerable barrier to effective pain management,13-14 the nurse coaching component to guide 

patients’ communication with physicians was intensified in comparison to previous versions of 

the PRO-SELF© PCP.28,75 As previously, based on a predefined conversation guideline, the 

patient and their FC were instructed how to adequately communicate unrelieved ongoing or 

breakthrough pain (BTP) to their physicians to support them in obtaining effective medications. 

In addition, if patients had to ask for new or adjusted prescriptions, the INs wrote memos to 

assist them (Chapter 4 and 5). Unlike the physicians in van der Peet et al.’s study,74 those 

attending to our IG participants always prescribed new opioids and/or changed doses 

according to the INs’ memos. 

While physicians’ reluctance to prescribe opioids was described elsewhere as a major 

barrier to effective pain management,14 our findings suggest a change in this attitude. Current 

In accordance with previous research,42,66-67 considering that adapting learning 

and developing new pain management skills is a joint cognitive and behavioral 

process, our participants might have benefitted from the integration of both cognitive 

and behavioral components. 
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studies indicate sharp increases in opioid analgesic prescriptions in Switzerland,76 European 

countries,76-80 the U.S.81-83 and globally84-89 over the past decade. 

The Intervention’s Effect in Relation to its Clinical Relevance 
The results of our evaluation of the adapted German PRO-SELF© Plus PCP suggest that 

the intervention decreased average pain intensity, as a significant group x time interaction was 

found (p = .044). For worst pain intensity, this effect was just outside the significant range (p = 

.06).   

Regarding our results’ clinical relevance, baseline differences between the IG and the CG 

must also be considered, i.e., it makes sense to calculate the proportional mean differences in 

pain intensity scores compared to the baseline levels. The results show that between baseline 

(week 0) and 6 weeks, whereas mean IG pain dropped by 53.4%, in the CG it fell by only 

16.2% – a difference of more than 37%. According to Miaskowski et al.’s90 responder analysis, 

which categorized patients with a decrease in pain intensity ≥30% as responders, this pain 

reduction in the IG can be regarded as clinically meaningful. For worst pain, the figures were 

similar, although the intervention effect was slightly smaller. Whereas in week 6 the IG’s worst 

pain was 56.6% below baseline, the CG’s had fallen by only 25.5% – a difference of 31.1% 

(Chapter 4).  

Interestingly, both groups’ decreases in pain were achieved even though both actually 

used lower median opioid doses (median dose: 36.8–46.7mg) than the previous studies’ 

participants;28,37 and participants in the CG took higher doses (ATC and PRN) than those in 

the IG. Contradictorily, the IG’s Pain Management Index (PMI) scores, which quantify how well 

pain is managed by analgesics, significantly improved over time.  Calculating the PMI is a 

three-step process. First, the pain score (measured via a 0-10 numeric rating scale (NRS)) has 

to be classified into categories 0–3 (NRS 0 = 0 (no pain); NRS 1–4 = 1 (mild pain); NRS 5, 6 

= 2 (moderate pain); and NRS 7-10 = 3 (severe pain)). Second, a treatment score based on 

the type of analgesia (0 = none; 1 = non-opioid; 2 = mild opioid; 3 = strong opioid) must be 

computed. In the third step, the PMI is calculated by subtracting the pain score from the 

treatment score. Its scale can range from -3 (severe pain, no analgesics) to +3 (no pain, strong 

opioids).91 While the mean PMI steadily increased on average from 0.2 (± 0.8) at enrolment to 

1.6 (± 0.5) after six weeks in the IG, the CG (which started at 0.2 (± 1.0) at enrolment, initially 

improved slightly, then fell to 0.7 (± 1.1) by week six. This finding suggests that IG participants’ 

pain management was adequate, as adequate pain relief can be achieved not only via high 

opioid doses, but also by taking the prescribed ATC and PRN doses appropriately.92 And in 

contrast to previous studies,93-94 several IG participants—persons whose experiences with 

addiction left them very hesitant to take strong analgesics—overcame their hesitancy and took 

opioids as prescribed. 
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However, we emphasize both that these results must be interpreted with caution due to 

the small sample size and that, as illustrated by our mixed methods results (Chapter 5), not all 

IG participants responded to the intervention in the same way. Similar to previous 

studies28,75,95, our participants were already somewhat older (mean age: 65 years; 25th/75th 

percentiles: 57/77), mainly in advanced stages of cancer, almost all (81%) receiving palliative 

care treatment, and had suffered from the disease on average 93 months (25th/75th percentiles: 

42/144). Particularly very sick participants found it difficult to implement self-management 

strategies, as disease burden and declining health status limited their capacity.  

 

 
 

Reflections on the Applied Theoretical Frameworks 

As no all-encompassing theoretical framework yet exists for the development and 

evaluation of complex self-management interventions, this research program was guided by 

two theoretical frameworks. First, Brant et al.’s96 “New Symptom Management Model” 

(SMM)—based on the Theory of Symptom Management (TSM)97—guided us in understanding 

and evaluating patients’ symptom experiences and trajectories, which can be influenced by 

their perceptions of their symptoms, personal evaluations, antecedent factors and the patients’ 

interactions with healthcare professionals and their FCs. Overall, the SMM was useful for this 

research program, as it guided our understanding of the intervention within a broad context. 

As indicated by Brandt et al.,96 the management and experiences of symptoms are complex 

and dynamic processes; in patients with cancer, the same applies to perceptions of pain’s and 

associated symptoms’ dynamic trajectories.7-8 As no previous framework accounted for the 

ongoing changes in the severity and distress associated with symptoms – which are, however, 

clinically relevant – this one was uniquely suited to our needs.96 

To understand patients’ and FCs’ learning processes, the best theoretical framework was 

Bandura’s SCLT.18,98 While guiding our understanding of what hampered or facilitated our 

patients’ and FCs’ initiation and maintenance of their learning behavior, the SCLT also drew 

our attention to our results’ indication that the intervention influenced the patients’ self-efficacy 

ratings. Further, results of our mixed-methods analysis illustrated that increases in knowledge 

While our results suggest that the intervention decreased average pain 

intensity, due to variations in burden and health status, not all participants benefitted 

from the intervention in the same way. Our participants’ high illness levels limited 

their abilities to implement pain self-management. For this group, support should be 

intensified, i.e., to meet their current needs and pain situations, clinicians might 

intervene directly in their pain management. 
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may not suffice: patients seemed to need the experience of pain relief to answer specific items 

on the PPQ/FPQ correctly and to adjust their pain self-management (Chapter 5). Therefore, 

the SLCT was the best theoretical framework to deepen our understanding of the participants’ 

learning processes, their barriers and facilitators. 

Behavioral components are central to the adapted German PRO-SELF© Plus PCP. In 

contrast to previous versions,28,75 these components was even intensified by incorporating 

coaching on analgesics’ side effects and by reinforcing the coaching component designed to 

guide patients’ communication with their physicians.38 

In addition to the SLCT, it could have been meaningful to apply another theory—one that 

supports an in-depth understanding of participants’ behavioral changes. Michie et al.’s99 

behavior change theory provides a framework to design and evaluate complex behavior 

change interventions. The so-called COM-B system illustrates and explains how an individual’s 

capability (C), opportunities (O), and motivation (M) all interact to generate specific behaviors 

(B). The COM-B system became the foundation of the Behavior Change Wheel (BCW), which 

includes behavior change techniques (BCTs) that function not only on the individual, but also 

on the policy level.99 As previous evidence revealed that applying the COM-B system might 

help reduce patients’ cancer pain intensity,100 it would be supportive to apply Michie’s theory99 

in any further trials evaluating patients’ with cancer and FCs’ behavior change, as well as to 

adapt potential intervention components on the levels of the patient, the healthcare institution, 

and healthcare policy. 

Reflections on the Applied Methods 

This research program’s methodology has notable limitations and strengths, which will be 

separately discussed for each empirical study. 

Conducting an RCT and Applying Multiple Methods 
Via an RCT, we tested the effectiveness of the adapted German PRO-SELF© Plus PCP 

compared with standard care in decreasing pain intensity and other secondary outcomes 

(Chapter 4). However, due to the small sample size, findings must be interpreted with caution. 

Compared to the sample sizes of the studies discussed in the cited systematic reviews2-3 (30–

1256 participants; median: 109), our sample was rather small. At enrolment, 34 patients and 

nine FCs were included in this study. By study week six, 21 patients and seven FCs remained. 

Recruitment was challenging. Consistent with a previous, systematic review,101 this study’s 

recruitment failure stemmed from factors at the levels of the patients (e.g., lack of eligible 

participants, high burden) and the recruiters (time constraints, “gate-keeping”) and from a 

shortage of funding (i.e., to reimburse independent recruitment). The recruitment of patients 

with cancer is generally considered challenging, as patients and FCs often either feel too ill or 
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too overwhelmed to participate or experience participation as burdensome.102-106 In one recent 

qualitative study, 39 interviewed Swiss researchers and stakeholders identified Switzerland’s 

decentralized healthcare system – with its diverse regulations, limited financial resources and 

underdeveloped research networks – alongside patient-related reasons (i.e., the unusual 

problem that high-quality care provides little incentive to participate in clinical research) as the 

main reasons for recruitment difficulties in the Swiss context.107 A more in-depth mapping of 

contextual factors not only at the patient level (e.g., pain self-management needs, 

patients’/FCs’ openness to psychoeducational interventions), but also at the meso (e.g., 

research assistants’ (RAs’) availability) and macro levels (e.g., financial resources)107-110 might 

have helped to anticipate and overcome our recruitment challenges. 

Initially, to allow IG/CG comparisons, we planned to analyze all FCs’ changes in self-

efficacy and cancer pain knowledge from baseline to the end of the intervention, as well as to 

investigate associations between their self-efficacy and cancer pain knowledge and patients’ 

pain intensity.22 However, the sample size was too small to produce any meaningful results. 

And while we have calculated the average intervention costs per IG participant, we did not 

conduct an in-depth economic analysis that could support economic decisions regarding the 

implementation of pain management interventions in practice.111-113 

Setting aside sample size, this study’s chief strengths were the application both of multiple 

methods and of state-of-the-art analytical approaches. Multilevel modeling (MLM) supported 

us to evaluate the effectiveness of the adapted German PRO-SELF© Plus PCP via in-depth 

IG/CG comparisons. Particularly when estimations are based on restricted maximum likelihood 

methods, which was also useful here, MLMs are applicable to quite small datasets.114 

Furthermore, not simply quantifying the results, but also qualitatively exploring the patients’ 

and FCs’ experiences supported us to deepen our understanding of the factors influencing 

their pain management and study participation. 

The qualitative part was guided by interpretive description (ID). As a qualitative research 

approach for applied disciplines,115 ID helps explore questions from applied sciences by 

generating general knowledge that can then be transferred logically and systematically back 

into clinical practice.116 Such integrative approaches can provide more detailed evaluations of 

pain management intervention processes and outcomes.8,117-118 Especially in studies with low 

participation and/or high dropout rates – both of which are common in studies including patients 

with cancer102-103,105-106,119-121 – analyzing the effectiveness of psychoeducational interventions 

beyond pure quantification of the results makes the results more meaningful.  
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Exploring Learning Trajectories via a Mixed Methods Approach  
Applying a convergent parallel mixed methods design with qualitative data embedded in 

in our RCT, we explored learning trajectories associated with the adapted German PRO-

SELF© Plus PCP (Chapter 5). While our second empirical study was also part of the RCT, the 

same recruitment issues and limitations regarding the small sample applied. Moreover, as only 

participants who completed the RCT were interviewed, the qualitative sample was not 

necessarily representative of the RCT sample as a whole.  

However, the richness of this study’s qualitative data set and the application of merged 

quantitative and qualitative data added to its value. This approach provided a comprehensive 

understanding of participants’ learning processes and enabled the triangulation of diverse 

perspectives. In particular, illuminating learning processes from different angles increased our 

understanding of how the intervention improved participants’ knowledge. While in one previous 

study the pure quantification of the data failed to clarify the relationship between knowledge 

and changes in pain management,95 our merged-data findings comes a step closer to success. 

Our mixed methods analysis may lead to more comprehensive evaluations of the processes 

upon which pain self-management interventions are founded.122-123 

Investigating Constipation Severity by Applying Hierarchical Linear Modelling 
Analyzing data from a previously-conducted U.S. RCT1 allowed us to calculate the 

prevalence, characteristics, and management of constipation in a relatively large sample of 

oncology patients and to identify characteristics associated with higher constipation severity 

scores (Chapter 6). Based on a systematic literature review, our list of potential predictors was 

fairly comprehensive. However, we were unable to determine whether specific opioids, 

laxatives or laxative doses, specific types of foods, volumes of fluid intake, and levels of 

physical activity were associated with variations in constipation severity. Further, in the parent 

study, a total of 220 patients were enrolled and randomized to the high- or low-dose  IGs.1 The 

parent study included no CG (receiving standard care). 

That study’s most notable strength was our application of the sophisticated hierarchical 

linear modeling (HLM) data analysis approach. This enabled us to identify demographic and 

clinical characteristics associated with inter-individual variability in constipation severity in 

oncology patients taking analgesics, including opioids. In previous studies,124-125 hierarchical 

data were normally analyzed using simple linear regression techniques. However, these 

techniques’ neglect of shared variance made them insufficient for our needs.126-127 As a 

complex form of ordinary least squares regression, HLM accounts for variance in the outcome 

variables when the predictor variables are located at various hierarchical levels. HLM analysis 

let us examine inter-individual differences in the trajectories of constipation severity by 
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modeling individual change parameters (i.e., intercept, linear slope, quadratic slope) as 

functions of proposed predictors at the patient level. 

Implementation of Psychoeducational Interventions in Clinical Practice – An Outlook 

Worldwide, medical and technical advances are rapidly increasing the number of patients 

living with cancer and have contributed to cancer being viewed as a chronic disease.128-129 

Meanwhile, the increasing shift in cancer treatment to the outpatient sector is straining not only 

local healthcare systems but also patients with cancer and their FCs, who must assume 

increasing responsibility for their follow-up care while managing the effects of illness and 

therapies.130-131 Adequately addressing these increased responsibilities will demand the 

development and implementation of effective psychoeducational interventions to support 

patients with cancer and their FCs into daily clinical practice.132-134 

New Models of Care  
During cancer outpatient follow-up care can be a convenient time for healthcare 

professionals to counsel patients on their pain and associated symptoms. However, as most 

care models are acute care-driven and physician-led, self-management support is not yet 

regularly available in most Swiss outpatient clinics.135 The current Swiss system fails to meet 

several specific needs of cancer patients, including self-management support in the home care 

setting.136-137 Still, according to the National Cancer Program for Switzerland 2014-2020138  and 

the Federal Council's health policy strategies for 2020-2030,139  in view of the constantly 

growing number  of cancer outpatients, their care should in the future be further strengthened 

and financially supported. This development will help ensure comprehensive, individualized 

care and follow-up based on the chronic care paradigm for patients who have completed 

primary treatment.140,130,135,141-142 Wagner et al.’s143 Chronic Care Model (CMM) or shared 

transition care models135,142,144-145 can provide guidance for healthcare organizations to 

improve cancer outpatient care by fostering productive interactions between informed patients 

who actively participate in their care and experienced providers.146 

Further initiatives and survivorship guidelines advocate an individualized approach to 

follow-up based on risk stratification models. Stratifying patients for follow-up into low, 

moderate, or high-risk levels based on their received treatments (e.g., chemotherapy, 

radiation) or disease status (e.g., advanced stage) could ensure that needs are better met and 

that resources are used more efficiently.141-142,147-148 Specially educated oncology nurses or 

advanced practice nurses, who have expert knowledge, complex decision-making skills and 

clinical competencies for expanded practice,149-150 will play pivotal roles in the future of health 

care. They can provide high-quality care for a range of acute and chronic illnesses within the 

country- and context-specific regulations.151-152 However, as increasingly severe staff 
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shortages limit the time available for patient education, counseling and support, there is a 

growing need to develop, test and implement interventions with practical application in busy 

clinical outpatient settings.142,148,153-154  

Electronic Health in the Follow-Up Care 
Based on chronic care paradigms, (i.e., the eHealth enhanced CCM),155 new electronic 

health- (eHealth-) enhanced models of care are providing practical solutions in these settings. 

eHealth is defined as “the use of information and communication technology for health”.156 

When models enhanced by it are used in the follow-up care of patients with cancer, better 

outcomes (e.g., less emergency visits, higher quality of life, better medication adherence) are 

reported, as eHealth tools can provide direct information, deliver patient advice and enable 

patients to communicate more intensively with their health care team.157-162  

In our case, the tested intervention could have benefited from electronic monitoring. For 

example, while our IG participants were encouraged to contact the IN immediately in case of 

questions or uncertainties, an electronically-guided diary would also have given the IN a fast 

and comprehensive overview of all patients and their conditions. 

Implementation Science Aspects 
It cannot be assumed that any new model of care that includes complex interventions – 

such as the adapted German PRO-SELF© Plus PCP – can be readily implemented into daily 

clinical practice: complex real-world conditions can challenge implementation on the micro, 

meso, and macro levels.163 In order to address and overcome these challenges, 

implementation science has gained considerable respect among health care researchers over 

the past decades. Compared to traditional clinical research, implementation science aims to 

facilitate the translation of research findings into routine clinical use by focusing not only on the 

patient level but also on the provider, organization, and policy levels of healthcare.164-166 

Further, it involves specific methodological considerations, e.g., stakeholder, patient and public 

involvement.110,167-170 Finally, in specific implementation science designs, namely hybrid 

designs, the effects of both intervention- and context-specific factors are also considered.171-

172 Within this research program, the application of implementation science would very likely 

have helped us foresee our recruitment challenges, as it supports researchers to identify 

contextual determinants that can hamper complex interventions’ implementation and 

evaluation in real-world settings.109 

Conclusions 

Findings from this mixed methods research program have implications for future research 

and for the clinical practice.  
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Implications for Future Research 
First, in order to overcome recruitment challenges and to speed the translation from 

research into clinical practice, e.g., by considering setting-specific contextual factors, the 

application of aspects of implementation science could facilitate future trials.109 The overall 

process should include devising ways to maximize trial efficacy and implementation via fidelity 

monitoring and measurement. Also, the role of technology in intervention delivery and 

measurement might require careful consideration. 

Additional research is warranted to evaluate FCs’ outcomes regarding their pain 

management knowledge and self-efficacy. Further, as initially planned as part of our research 

program, it would be of interest to investigate associations between FCs’ self-efficacy and 

cancer pain knowledge and patients’ pain intensity.22 

As our results have indicated that participants had difficulty answering several of the 

PPQ/FPQ items, further research is warranted to explore the German version’s validity. A 

validation study could be undertaken following the American Educational Research 

Association (AERA) Standards.173 This approach would include considering patients’ and FCs’ 

perspectives regarding comprehensibility of the PPQ-/FPQ items.  

Subsequent trials will be needed to determine the optimal balance of costs and benefits of 

a cancer pain self-management intervention. In order to effectively integrate interventions into 

clinical practice, it would be of interest to calculate their costs (e.g., staff, resources) and 

compare these with standardized unit costs for Switzerland.174-176 As financial restrictions 

prevented the use of RAs not involved in patient care, we recommend that participants be 

recruited by RAs who come from outside the clinical setting and have no clinical 

responsibilities. 

Implications for Clinical Practice 
Psychoeducational interventions for patients with cancer should focus not only on their 

pain self-management, but also on their management of analgesics’ side effects. Since opioid-

induced constipation is one of the most common and distressing side effects, clinicians should 

identify high-risk patients for more aggressive symptom management interventions.  

Our results also indicated that patients’ personal experiences and successes (e.g., pain 

relief, no side effects) may be necessary to motivate self-management changes; therefore, 

clinicians should also consider patients’ and FCs’ previous experiences, beliefs and attitudes 

regarding pain management. Individualized coaching sessions – adapted to patients’ 

experiences, needs, concerns, and knowledge gaps – proved useful to improve IG participants’ 

pain management knowledge, self-efficacy and learning.  

Jointly reflecting on the pain management diary and documented experiences might also 

help patients make decisions based on their illness and pain experiences. Clinicians should 
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also consider the use of academic detailing to identify and address knowledge deficits and 

misconceptions, and to facilitate patients’ and FCs’ learning processes. In daily clinical practice 

the PPQ/FPQ can support discussing and enhancing not only patients’ knowledge, but also 

their experiences, beliefs and attitudes.  

Further, declining health status or burden can hamper the ability of patients and FCs to 

implement their self-management tasks. Therefore, we encourage clinicians to intensify their 

interventions and modes of delivery, e.g., by contacting these patients daily either via 

telephone call or online. 

Especially in the homecare setting, FCs play vital roles in supporting patients’ cancer pain 

self-management. However, patients and FCs are often overwhelmed and frustrated by these 

tasks. New care models that focus on strengthening chronically ill patients' and their FCs' self-

management capacities are clearly required. New CCM-oriented eHealth-enhanced models of 

care could be beneficial not only for patients and FCs, but also for healthcare professionals in 

busy outpatient settings. 

Overall, this dissertation addresses the targeted gaps in cancer research and care. 

Findings of our HLM study underscore both the high prevalence of constipation as an analgesic 

side effect and the considerable magnitude of inter-individual variability regarding this 

symptom’s severity. Clinicians can use the characteristics found in this study to identify high 

risk patients and initiate more aggressive symptom management interventions. Further, we 

have tested the efficacy of a psychoeducational cancer pain self-management intervention in 

German-speaking outpatients with cancer for the first time. The implementation of post-RCT 

interviews was an excellent investment, as they increased our understanding of the adapted 

German PRO-SELF© Plus PCP’s efficacy. Our results indicated that average pain intensity 

decreased significantly. Analyses indicated that none of the patients and FCs experienced 

study participation as burdensome, while most appreciated the diary and the competent, 

trustworthy intervention nurses. Further, the rich qualitative data set and mixed-methods 

approach supported us to illuminate barriers and facilitators of participants’ learning processes 

by means of the adapted German PRO-SELF© Plus PCP. While a trusting relationship with a 

knowledgeable IN clearly supported participants’ learning processes, declined health status 

and burden prevented some from implementing their pain self-management tasks. We strongly 

suspect that the experience of pain relief is an indispensable motivator of self-management 

changes. The provision of the adapted German PRO-SELF© Plus PCP that incorporates nurse 

coaching within the framework of self-care have the potential to enable patients with cancer 

and their FCs to learn how to adequately implement pain and side effect self-management in 

their daily lives.   
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