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Chapter 1

Incurable cancer challenges patients and their partners to deal with cancer related 
symptoms and concerns, influencing their quality of life. Patients might face physical or 
psychological symptoms, or have social or existential concerns. Partners of patients with 
incurable cancer often fulfill different support roles and have to find a balance between 
their caregiver role, and being a partner. Self-management interventions could support 
both patients and their partners to deal with cancer and its side-effects in their daily lives. 

This thesis focuses on self-management among incurably ill cancer patients and their 
partners, and the efficacy and cost-utility of the eHealth application Oncokompas in 
particular. In addition, a perspective of patients on the organization of psycho-oncological 
care is provided. This thesis concentrates on patients with incurable cancer (i.e., patients 
who have no curative treatment options) with a life expectancy of at least three months, 
and their partners. 

This first chapter provides background information on cancer and its treatment, followed 
by current knowledge on psycho-oncological care and self-management applications in 
particular. The aim and outline of this thesis are presented at the end of this chapter. 

LIVING WITH CANCER

Impact of cancer on patients
In the Netherlands, more than 110.000 patients are diagnosed with cancer annually and 
approximately 45.000 patients die of cancer each year1,2. Mortality rates vary considerably 
for patients with different cancer types. In 2020, most patients died of lung cancer, 
prostate cancer (men), breast cancer (women), and colorectal cancer3. Better treatment 
options make it possible to live with incurable cancer for a longer period of time3,4. For 
some patients, cancer care focuses on acute illness with short-term outcomes, while 
others live with cancer as a more stable and chronic condition and are in need of long-
term support. In the palliative phase of cancer, several treatments can be provided to 
patients to prolong life, and to reduce pain or other side effects of cancer: chemotherapy, 
targeted therapy, immunotherapy, radiation, or surgery5. 

Patients living with incurable cancer often experience many challenges. The most frequently 
reported physical symptoms are fatigue, pain, lack of energy, weakness and appetite 
loss6. Furthermore, distress and psychological symptoms (e.g., anxiety or depression) are 
frequently reported among patients with incurable cancer7. Also, social consequences are 
substantial, for example regarding social engagement, social identity and the social network. 
Many struggle to proceed with their social life as prior to cancer, and feel socially excluded to 
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some extent or feel that cancer has become central in their social life8. In addition, patients 
have to deal with existential challenges, such as being confronted with mortality due to a 
limited life span9, feeling hopelessness or having concerns about autonomy10. 

Impact of cancer on patients’ partners
Cancer also has a considerable impact on the lives of patients’ partners. Partners of patients 
with cancer often play a major role in caring for their loved one11–13; they often provide 
practical (e.g., transportation, household tasks, managing and coordinating medical care) 
and emotional support14. Although caring for a loved one is often rewarding14,15, it also can 
be challenging and caregiving responsibilities are associated with physical, psychological, 
and social difficulties12–14,16,17. In the Netherlands, 5 million people provide informal care 
to relatives or someone close, of whom 825.000 (16%) provide intensive care (> 8 hours 
per week) for a long period of time (> 3 months). 9% of the informal caregivers is seriously 
burdened due to caregiving18. Unfortunately, it is not clear how many of those caregivers 
are partners who are caring for a patient with incurable cancer in particular. 

Physical problems often reported by partners include sleep disturbance, fatigue, loss 
of appetite, loss of physical strength, and weight loss12. Caregiving could also impact 
partners’ emotional or mental health19 and cause psychological distress11,12,20. Many partners 
experience caregiver burden19,21,22, negatively affecting their quality of life. Caregiver burden 
can be described as “the extent to which caregivers perceive that caregiving has an adverse 
effect on their emotional, social, financial, physical, and spiritual functioning”23. 

Palliative care 
Palliative care is an important and integral part of supportive care (i.e., the prevention and 
management of symptoms or side-effects of cancer and its treatment across all phases of 
the cancer experience)24. The World Health Organization (WHO) describes palliative care 
as “an approach that improves the quality of life of patients and their families who are 
facing problems associated with life-threatening illness. It prevents and relieves suffering 
through the early identification and assessment of pain and other problems, whether 
physical, psychosocial or spiritual”25. Palliative care is valuable at the time of diagnosis of 
advanced cancer and prior to end of life, but often mistakenly assumed to be a synonym 
of hospice care4. Compared to hospice care, palliative care may be integrated earlier in 
the cancer trajectory and can be delivered at the same time as disease-directed care. It 
targets all patients with serious illness; both patients who are receiving life-prolonging 
therapy and those who are not. Palliative care can be provided in inpatient and outpatient 
settings4. Palliative care also comprises psycho-oncological care, which aims to reduce 
psychosocial distress and maintain health-related quality of life of patients and their 
informal caregivers26.
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Due to a growing demand on healthcare resources patients are increasingly expected to 
adopt an active role in managing their illness and well-being27. In addition, many patients 
want to be in charge of their lives as long as possible, as well as their relatives. Palliative 
care interventions help patients and their relatives to manage their symptoms. These 
interventions are often tailored to the individual to maximize their benefits and to ensure 
affordable and effective care. Tailored web-based applications have the potential to 
increase self-management skills and to help patients and their relatives to adopt an active 
role in managing symptoms. 

Self-management 
Self-management is referred to as “those tasks that individuals undertake to deal with 
the medical, role and emotional management of their health condition(s)”28. It concerns 
several processes including problem solving, decision making, utilizing resources, 
collaborating in the relationships with healthcare providers, and taking actions to 
minimize the impact of the disease29. 

Self-management strategies among patients with incurable cancer cover multiple 
domains. Among others, it includes medicine and pharmacology, and life style changes 
(e.g., self-administering medication and monitoring symptoms, or adjusting nutrition, diet 
and exercise). It also comprises taking actions regarding mental health and social support 
(e.g., the use of mindful self-help strategies, doing meaningful activities and seeking 
social support from relatives, friends and healthcare professionals). Furthermore, gaining 
knowledge about the disease, medical decision-making, and navigating through the 
(medical) system are part of self-management30,31. Patients might use various strategies 
to deal with cancer in their daily lives, depending on their preferences and characteristics. 

Interventions targeting self-management behavior in patients often address the 
development of knowledge and/or skills on the disease and its symptoms, the activation 
of patients to adopt and sustain new behaviors and the provision of care coordination and 
support31 (as for example, a nurse administered educational intervention32, a web-based 
collaborative care intervention33, or consultations with a multidisciplinary supportive care 
team34). Earlier research suggested that when patients’ knowledge, skills and confidence 
to self-manage their disease (i.e., patients’ activation levels) are positively affected35, 
positive changes in self-management behaviors will follow36. eHealth shows positive 
effects regarding communication between patients, close relatives and healthcare 
providers and in promoting individualized care, enabling users to take an active role in 
their own care if they want to37.
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eHealth
eHealth refers to health services and information delivered through the Internet and 
related technologies to improve health, well-being and healthcare38,39. The concept of 
eHealth is broad; the use of eHealth varies regarding its place in healthcare (e.g., support 
care delivery, manage care or promote prevention and education), its characteristics 
(e.g., robotics, wearable devices, virtual reality, personal health records or web-
based applications) and its influence on the healthcare system (e.g., wearables versus 
collaborative decision-making support systems)39. Benefits of digital health interventions 
are 24/7 availability40, the possibility of tailoring information and advice to users’ needs40, 
and increased access to care37.

Behavioral interventions technologies (BITs) are behavioral and psychological 
interventions designed to affect the actions people undertake regarding their health, and 
aimed to change behaviors related to health and well-being39,41. The amount of clinical 
support provided to users of BITs varies. Adjunctive BITs are designed as an assistive tool, 
supplementing or enhancing the care delivered by a healthcare professional. Guided 
BITs are technologies directing key aspects of care with support from a healthcare 
professional. Fully automated BITs are delivered direct to the user for self-care, without 
support of a healthcare professional42. 

eHealth could be a part of a stepped care approach, in which treatment options are 
organized based on intensity (e.g., including watchful waiting, (guided) self-help, face-
to-face therapy, and specialized interventions)43,44. In addition, it has the potential to 
contribute to value-based healthcare (VBHC) by improving overall health and well-being 
and keeping healthcare costs down. Maintaining quality of life while controlling costs is 
an important concern for patients, healthcare professionals, and policy makers45. VBHC 
emphasizes goal-directed care, and requires the input of patients and their families as 
experts regarding their illness experience46. Palliative care principles converge with 
several principles of VBHC47, focusing on individual patients’ values, wishes and goals 
while considering their quality of life, and allowing patients to actively take part in 
their healthcare process. It acknowledges the expertise of patients and their caregivers 
regarding their illness experience46,48.

In this thesis, the behavioral intervention technology Oncokompas – developed to support 
users to adopt an active role in managing cancer-related symptoms – is examined among 
patients with incurable cancer and their partners. 
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Oncokompas 
Initially, the eHealth application Oncokompas was developed to support cancer survivors 
to adopt an active role in managing their cancer related symptoms. Oncokompas is a fully 
automated BIT; the web-based application can be accessed by patients themselves, in 
their own time and at their own pace with 24/7 availability. From 2016 to 2018, the content 
of Oncokompas was extended, to make the application suitable for use among incurably 
ill cancer patients and their partners. Oncokompas was developed using the participatory 
design approach; stakeholders were included in every step of the design process49.

Oncokompas follows the stepped care principle; it supports users to manage their 
symptoms on their own, with professional help when needed. It comprises three steps: 1) 
Measure, 2) Learn, and 3) Act. Within the step ‘Measure’, users can choose which topics 
they want to monitor within Oncokompas. Subsequently, patient-reported outcome 
measures (PROMs) are presented to the user to assess how someone is performing on a 
certain topic. PROMs can be used to investigate users’ views on their symptoms, functional 
status, and their HRQOL50. The step ‘Learn’ presents an overview of the user’s well-being, 
based on the patient’s answers on the PROMs. Well-being scores are presented in red (a 
topic needs attention and support), orange (a topic could use attention and support), and 
green (someone is doing well on that topic). Users can read information on their specific 
symptoms and get tips and tricks on how to work on their symptoms. Lastly, the step ‘Act’ 
provides an overview of supportive care options. These options comprise (guided) self-
help interventions (for topics with orange scores) and the advice to contact a general 
practitioner or medical specialist (for topics with red scores). 

Previous studies showed that Oncokompas is considered feasible among survivors of head 
and neck cancer and survivors of breast cancer with an adoption grade of 64% and 75% 
respectively, and a mean satisfaction score of 7.3 and 7.651,52. Among cancer survivors, 
Oncokompas did not improve the amount of knowledge, skills, and confidence for self-
management53. However, the application improved HRQOL and tumor-specific symptom 
burden53. In addition, a study on the cost-utility of Oncokompas among cancer survivors 
showed that it is not more expensive than usual survivorship care54. A pilot study on the 
feasibility of self-management support delivered by nurses in the home setting, with 
Oncokompas integrated as eHealth component, showed that patients positively assessed 
Oncokompas as a self-management intervention. However, usage of the intervention was 
low and Oncokompas had no significant effect on patient activation or HRQOL55. Based on 
these findings, it was hypothesized that Oncokompas may be more beneficial in incurably 
ill cancer patients with longer life expectancy regarding patient activation and HRQOL, 
and as fully automated behavioral intervention technology.
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Aim of this thesis
The overall aim of this thesis was to provide insight into the role of the web-based self-
management intervention Oncokompas in palliative care, targeting patients with incurable 
cancer and their partners. To gain insight in patients’ experiences with Oncokompas and 
their self-management strategies to cope with cancer in their daily life, a qualitative 
study was conducted to evaluate Oncokompas. Furthermore, patients’ perspectives on 
organizing psycho-oncological cancer care, including eHealth, were investigated. Two 
randomized controlled trials (RCTs) were conducted to determine the efficacy and cost-
utility of the eHealth application Oncokompas among incurably ill cancer patients and 
partners of incurably ill cancer patients. 

Outline of this thesis
In chapter 2, patients’ perspectives on the organization of psycho-oncological care are 
presented. Chapter 3 to 9 concern the eHealth application Oncokompas. In chapter 3, an 
overview is provided of Oncokompas. Chapter 4 describes the study protocol of the RCT 
among patients with incurable cancer. The results of the RCT to investigate the efficacy 
of Oncokompas among incurably ill cancer patients are described in chapter 5. Chapter 
6 focuses on the cost-utility of Oncokompas among these patients. The findings of an 
interview study on patients’ experiences with Oncokompas and their self-management 
strategies are presented in chapter 7. Chapter 8 describes the study protocol of the 
randomized controlled trial among partners of patients with incurable cancer. The results 
of this RCT are described in chapter 9. Finally, chapter 10 presents a general discussion 
on the studies provided in this thesis, with their strengths and limitations, suggestions for 
future research, and implications in practice.
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ABSTRACT

Background: Cancer patients often suffer from psychological distress during or after 
cancer treatment, but the use of psycho-oncological care among cancer patients is 
limited. One of the reasons might be that the way psycho-oncological care is organized, 
does not fit patients’ preferences. This study aimed to obtain detailed insight into cancer 
patients’ preferences regarding the organization of psycho-oncological care.  

Methods: 18 semi-structured interviews were conducted among cancer patients. Patients 
completed psycho-oncological treatment between 2015 and 2020 at the psychology 
department in a general hospital or a center specialized in psychological cancer care in 
the Netherlands. The interview comprised questions related to preferences regarding the 
institute where to receive treatment, the psychologist who provides treatment, and the 
type of treatment, as well as questions related to experienced barriers and facilitators 
to receive psycho-oncological care. Interviews were digitally recorded and transcribed 
verbatim. Data were analyzed individually by two coders into key issues and themes. 

Results: Regarding the institute, easy accessibility and prompt availability of psychol-
oncological care were considered important. Regarding the psychologist, most 
participants had a strong preference to be treated by a psychologist specialized in cancer 
or other somatic diseases. Individual face-to-face therapy was preferred above other 
types of treatment. Several barriers were mentioned to receive psycho-oncological 
treatment, among which poor accessibility to psycho-oncological care, lack of knowledge 
on the possibilities for psycho-oncological treatment, and stigma. Most frequently 
mentioned facilitators were being assertive to ask for help, having a good relationship 
with the healthcare professional, and the integration of psycho-oncological support 
within medical cancer care. 

Conclusions: From the patient’s perspective, the organization of psycho-oncological 
care for cancer patients should focus on easy accessibility and availability, delivered by 
specialized psychologists, and integration in medical cancer care. Online and group 
therapy are acceptable, but individual face-to-face therapy is preferred. It is warranted 
to increase awareness on psycho-oncological care targeting both patients and healthcare 
providers. 

Keywords: patient preferences, supportive care, psychological care, psycho-oncological 
care, cancer distress
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BACKGROUND

Many cancer patients suffer from psychological distress due to physical, psychological 
and social challenges related to their disease, negatively affecting their quality of life1–3. 
Although prevalence rates of distress in cancer patients vary among studies1,2,4–6, rates of 
up to 50% have been reported1 and many patients need psycho-oncological care (PC)7,8. 
Research has shown that cancer patients’ need for PC should be an important aspect of 
cancer care9–11. PC aims to improve patients’ quality of life by promoting their well-being 
and decreasing psychological distress12. Previous studies have shown beneficial effects of 
PC on distress and quality of life13–17. However, it is also known that cancer patients with 
psychological distress do not often use PC18–20. One of the reasons may be that the way PC 
is organized does not fit patients’ preferences. In this paper PC is defined as professional 
psycho-oncological care for cancer patients provided by health psychologists by means of 
counselling and/or psychotherapy. 

Previous studies investigating preferences regarding PC were often conducted among 
people with psychological problems in the general population. Preferences can relate 
to different aspects of psychological treatment, such as activity preferences (e.g., 
desires about the treatment type; individual, couple or family, or group), therapist 
preferences (e.g., therapist’s personality characteristics) and treatment preferences 
(e.g., psychotherapy or self-help interventions)21. Complying to these preferences leads 
to better adherence and outcomes due to stronger therapeutic alliance, and enhanced 
patient-provider communication21–24. 

Integrating PC into cancer care services comes with challenges on patient, provider and 
institutional level25.  Earlier research among cancer patients focused primarily on their 
need for PC7–10, but less on the organization of PC from patients’ perspective; why they 
prefer certain types of care and what facilitates or hinders the access to PC according to 
patients on patient, provider, and institutional level. Reasons for not using PC, on patient 
level, are that many patients prefer to manage their symptoms on their own and believe 
that their distress is not severe enough to receive PC26,27. Dealing with symptoms on 
your own could be a good strategy, since stepped care (including watchful waiting and 
self-care as first steps) was found to be (cost)effective28,29. In stepped care, patients 
not benefitting from self-care and low-intensity interventions are offered to “step-up” 
to professional PC. However, on provider level, and outside a stepped care context, a 
lack of knowledge of PC among both patients and physicians is found to be a barrier to 
receive PC26,30,31. On institutional level, it may be difficult for patients to find their way 
within the complex healthcare system and to know where to find PC. In the Netherlands, 
PC for cancer patients can be provided at different locations; in the hospital (e.g., by 
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psychologists at the Department of Psychology), primary care (e.g., by mental health 
workers), or specialized centers for psychological cancer care (e.g., by psychologists)32. PC 
can also be provided as different types: face-to-face, individually, remotely (e.g., online 
therapy), together with a partner or other relatives, in a group, or blended (i.e., blending 
different types of care)33. In the Netherlands, the maximum acceptable waiting time for PC 
is 14 weeks34. PC is often reimbursed by health insurance companies35. 

Since the number of cancer patients is increasing annually36, a growing need for PC 
is expected in the coming years37. Better knowledge is needed on cancer patients’ 
preferences regarding the organization of PC. This will enable patient-centered care, 
which emphasizes individual patient preferences, needs and values38,39. Therefore, the aim 
of this qualitative study was to gain more understanding of the preferences regarding the 
organization of PC among cancer patients who received PC in the past, and the barriers 
and facilitators they experienced to receive PC. 

METHODS/DESIGN  

Recruitment and study sample 
Between February 2019 and June 2020, adult cancer patients were recruited who 
completed psycho-oncological treatment at the Department of Psychiatry and Medical 
Psychology in a general hospital (OLVG) or at a center specialized in psychological cancer 
care (Ingeborg Douwes Centrum (IDC)), both located in Amsterdam, the Netherlands. 
Patient referrals to IDC occurred both from hospitals and primary care centers in 
Amsterdam and surrounding areas. Patient referrals to the Department of Psychiatry and 
Medical Psychology in the hospital occurred by the physician, general practitioner (GP), or 
nurse specialist in the hospital. 

Patients were eligible if they were 18 years or older, able to communicate in Dutch, were 
treated for cancer (any type and stage, treatment modality, or treatment intent), and 
received their psycho-oncological care prior to participation in the study (either before, 
during, or after cancer treatment). 

Patients were screened for eligibility by the psychologist who provided their psychological 
treatment. Reasons not to approach patients were patients being too ill, privacy reasons, 
the nature of the psychological symptoms (severe post-traumatic stress disorder or 
changed psychopathology), and having mental disabilities. Patients were selected 
based on completion of their psychological treatment; at first patients were selected 
who finished their treatment recently. Subsequently, the time frame of completion was 
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broadened further back in time (up until data saturation had been reached). All patients 
received their psychological treatment up to four years prior to study participation.

Eligible patients received a letter with information on the study. Interested patients were 
asked to return the reply card to the researcher of the Vrije Universiteit Amsterdam (AS) to 
express their interest in the study. Subsequently, they were contacted by phone to give them 
the opportunity to ask questions and to schedule the interview with this researcher (AS). 

Interview 
A semi-structured interview scheme was used, consisting of two main topics (preferences 
and experiences, e.g., barriers and facilitators to receive PC) with related questions (Table 
1). Flexibility was allowed in the order in which questions were asked. Topics and related 
questions were derived from the literature and the clinical experience of the research 
team. After three interviews the research team discussed whether the interview scheme 
had to be adapted; minor changes were made in the formulation of some sub questions. 
Participants were asked to provide information about their cancer diagnosis, psycho-
oncological treatment and sociodemographic characteristics at the start of the interview. 

Table 1. Interview topics 

Topics Key questions
Preferences 	– What are your preferences regarding the setting of care (e.g., location and type of 

psychologist)?
	– What are your preferences regarding the type of professional support (face to face/group 

sessions/online therapy)? 
	– What were other preferences regarding the psychological care you wanted to receive?

Experiences 	– Which barriers did you experience or what could be barriers when looking for psychological 
support?

	– Which facilitators did you experience or what could facilitate receiving psychological support?

Interviews were conducted by a PhD-student (AS) trained in qualitative research methods. 
No relationship between the interviewer and the participants was established prior to 
study commencement. Participants were interviewed at the location of their preference; 
e.g., at their homes, their workplace, or at the Vrije Universiteit Amsterdam. This study was 
conducted partly during the lockdown in the Netherlands (March-May 2020) due to the 
COVID-19 pandemic; due to safety procedures concerning COVID-19, three interviews were 
conducted by phone. All interviews were recorded with an audio device and transcribed 
verbatim. Transcripts were not returned to the participants for comments or corrections.  
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Data analysis
Data was analyzed using Atlas.ti (version 8). The transcripts of the interviews were 
analyzed by two coders independently (AS and VvZ), using thematic analysis40. Data-
analysis ran parallel to data collection. First, the coders read the transcripts to get 
familiar with the data. Then, two coders analyzed the data individually, coding citations 
into key issues and themes, derived from the data. Findings were discussed in consensus 
meetings in which differences were resolved and a thematic framework was created. Two 
independent persons (IVdL and KH) were involved for advice, when there were doubts 
during the consensus meetings. All quotes extracted from the interviews, provided in this 
paper, were translated from Dutch into English. Information in quotes that could lead to a 
person’s identification was removed to ensure respondents’ privacy. 

In this paper the consolidated criteria for reporting qualitative research (COREQ) were 
followed to report about the study41. The study was approved by the Medical Ethical 
Committee of OLVG hospital, Amsterdam (18.178 PPPSC). All participants provided 
written informed consent before the start of the interview. 

RESULTS 

Study population
In total, 85 patients were invited to participate: 26 by OLVG (31%) and 59 by IDC (69%), 
of whom 67 (79%) were not willing to participate (not willing to talk about the disease  
(n = 2), being too ill to participate (n = 1), no reason provided (n = 64)). A total of 18 patients 
were interviewed (7 patients via OLVG, 11 patients via IDC), after which no additional 
information of value was obtained and data saturation had been reached. The duration of 
the interviews lasted 44-136 minutes (median 64). The majority of the participants was 
female (72%) and received PC at IDC (61%). The mean age of participants was 47 years 
(SD 13.1). Table 2 shows an overview of the participant characteristics. 
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Table 2. Participant characteristics (n = 18) 

n (%)
Sex

Male
Female

5 (28)
13 (72)

Age at interview (in years)
Mean (SD)
Minimum
Maximum

47 (13.1)
24
64

Marital status 
Single
Having a relationship/Living together
Married
Widow(er)
Divorced

1 (6)
6 (33)
8 (44)
1 (6)
2 (11)

Children 
Yes 
No

10 (56)
8 (44)

Highest level of education completed 
Academic education
Higher education
Secondary education

9 (50)
7 (39)
2 (11)

Current employment 
Paid job 
No paid job 

14 (78)
4 (22)

Received psychological treatment in
Psychology department within hospital (OLVG)
Psychological cancer care center (IDC)

7 (39)
11 (61)

Cancer diagnosis*
Breast cancer
Colorectal cancer
Head and neck cancer
Hematological cancer
Unknown

9 (50) 
3 (17) 
2 (11)
4 (22)
1 (6)

Time since cancer diagnosis 
1 – 3 years
3 – 5 years
> 5 years

11 (61)
5 (28)
2 (11)

Time since psychological treatment 
< 1 year 
1 – 3 years
3 – 5 years

4 (22)
11 (61)
3 (17)

* One participant was diagnosed with both breast cancer and colorectal cancer. Therefore, this total percentage does not add up to 100.

Most participants who received PC at OLVG or at IDC had finished their cancer treatment 
but still had regular follow-up sessions with their physician. Some were still undergoing 
cancer treatment during PC. 
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Table 3. Preferences regarding the institute and psychologist

Key issues Themes
Preferences related to 
Institute Short term availability of PC

Accessibility:
	– Short travelling time to location
	– (Free) car parking facilities
	– Prefer to receive medical and psychological care at same location

Institution is specialized in PC
	– Curiosity about what a specialized center has to offer
	– Easier to fit in; everyone has cancer 

Personal feelings and experiences: 
	– Feeling comfortable at the location where to receive PC
	– Experiences during medical cancer treatment (when receiving PC in the hospital)

Psychologist Professional distance to the psychologist:
	– Easier to explain difficult topics
	– Easier to show emotions
	– Psychologist is able to put things into other perspectives

Experienced in cancer/other physical diseases:
	– Psychologist must have knowledge about the psychological impact of diseases 

(e.g., cancer), the healthcare environment and about psychological mechanisms 
	 •	� Not having to explain things which are self-evident when having a serious 

illness (e.g., cancer)
Gender:

	– Same gender due to gender related physical symptoms
Age:

	– Being the same age category could make it easier to feel connected to the 
psychologist

Professional with lots of work experience
Good relationship with psychologist

Preferences
Participants described three categories related to their preferences regarding the 
organization of PC: the institute, the psychologist (Table 3), and the type of PC (Table 4).
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Table 4. Advantages and disadvantages per type of care

Advantages Disadvantages
Individual PC 	– One-on-one setting with psychologist 

(having undivided attention of the 
psychologist)

	– Possible to bring relatives to therapy

NM*

PC in groups 	– Talking to people who understand your 
situation and have similar problems

	– Sharing experiences and advice how to 
cope with cancer related symptoms

	– Learning to accept confronting 
circumstances

	– Too burdensome to hear about other 
patients’ problems

	– Makes you conscious that you have (had) 
cancer

	– Feeling disappointed when peers drop-out  
	– Difficult to connect with peers with 

different age
	– Having the feeling that it is not relevant for 

other peers to listen to your experiences 
	– Having concerns about privacy
	– Not being able to be your true self 
	– Difficult to express yourself when not 

feeling comfortable in a group
	– Less time available per person

Online therapy / 
blended therapy

	– Available 24/7
	– Available at your own home
	– Saving travelling time
	– No waiting lists
	– Suitable for less complicated needs
	– Extra support besides face-to-face 

support
	– Available in different languages

	– Relatively unknown area
	– Lack of social contact makes it difficult to 

communicate:
•	 Nonverbal signals and emotions are less 

visible
•	 No in-depth conversations
•	 No direct support from psychologist

	– Easier to get distracted or to avoid therapy 
	– Disturbing when technology does not work 

properly (e.g., during videoconferencing)
	– Having concerns about privacy
	– Not suitable for all patients (dyslexia, visual 

problems)
	– Not wanting to follow therapy in your home 

environment

* NM = none mentioned
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Preferences regarding the institute

The majority of the patients treated at IDC were not yet familiar with the existence of a 
center specialized in PC for cancer patients until their healthcare professional suggested 
a referral to IDC. In some cases, patients were recommended to receive PC at IDC by 
acquaintances (e.g., colleagues). The main reasons for participants to receive PC in the 
hospital instead of in a center specialized in PC for cancer patients were shorter waiting 
lists or practical reasons. 

Short-term availability of support and accessibility of the location (e.g., short travelling 
time and car parking facilities) were considered important when choosing where to 
receive PC. Also, familiarity with the location was mentioned to prefer receiving medical 
and psychological care at the same location (i.e., the hospital). Some participants 
preferred an institute specialized in PC, due to curiosity or because it felt easier to fit in, 
because everyone treated here has or had cancer.  
In addition, personal feelings and experiences were important; patients want to feel 
comfortable at the institute where they receive care and – when receiving PC in the 
hospital – the experiences during cancer treatment often play a major role in deciding 
where to receive PC: 

“I felt more comfortable to be treated at IDC. Because it is a neutral environment. 
The hospital, that’s the place where you’ve experienced some bad things. It feels 
better to go to a different place.”

Preferences regarding the psychologist 

Most participants preferred to receive PC by a psychologist experienced in supporting 
patients with somatic diseases, or cancer in particular. Many people indicated that it 
was important to receive PC from a psychologist with knowledge about the psychological 
impact of somatic diseases (e.g., cancer):

“Firstly, you can connect more easily [with the psychologist], because you think 
‘that person understands how things in the hospital work’. Secondly, it is easier 
for her to give tips and tricks because she knows how the medical world works 
and how things work for patients who experienced stressful events in their life. I 
didn’t want to go to a psychologist ‘just around the corner’.” 

Some participants (more often those who received PC in the hospital), indicated that 
they did not prefer a psychologist especially trained in treating cancer patients over a 
psychologist specialized in treating patients in general. 
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Personal factors also played a role when it came to preferences for a psychologist; 
wanting to be treated by a psychologist with the same (female) gender due to specific 
physical symptoms, or with the same (young) age category were both mentioned, such 
as the wish to be treated by a psychologist with a lot of work experience (which was not 
further specified). 

Participants described the added value of visiting a psychologist. They appreciated the 
professional distance to their psychologist, making it easier to discuss difficult topics than 
with family or friends. People said it was easier to show their emotions to a psychologist 
than to relatives:

“It is very difficult to see people feeling sad about you. Especially the people 
very close to you. […] When I felt bad, I said I was feeling fine. But to [name 
psychologist] I could just tell ‘Well, I’m doing very badly’. Not that she doesn’t 
care, but she is just not personally affected.”

“Over there [with the psychologist] I can be scared, I can also admit that I’m 
scared and that I’m afraid to die, and that I feel sad. But to your friends and 
family you always pretend to be strong, because you don’t want them to feel 
bad.”

Participants appreciated the psychologist helping them to see things from other 
points of view. They also thought it was important to have a good relationship with the 
psychologist. 

Preferences regarding the type of care 

Although all participants received individual PC, everyone was asked to reflect on 
advantages and disadvantages of various types of PC (Table 4). Some participants also 
received other types of PC in their past (not always related to cancer), such as group 
therapy sessions. 

Individual PC
Most participants preferred individual PC because it enabled them to talk about 
their problems in a one-on-one setting, while having the undivided attention of the 
psychologist. Additionally, being able to bring their relative(s) to their therapy sessions 
was appreciated.  
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PC in groups
Participants reflected on group therapy sessions. Although most participants recognized 
that people might benefit from group therapy, the majority did not prefer this type of care. 

Participants described that it could be pleasant to talk to people who understand your 
situation, because this puts things into perspective and enables you to share experiences. 
Furthermore, it would be helpful for learning to accept confronting circumstances (e.g., 
when a peer passes away during therapy).  

However, people mentioned that it would be too burdensome to hear about other 
patients’ problems and that it could be confronting because it makes you more aware 
that you have (had) cancer. Being disappointed when peers drop-out of the group therapy 
was also mentioned not to prefer group therapy. Furthermore, having the feeling that 
sharing your experiences would not be useful for others and having privacy issues – not 
feeling safe enough to share confidential issues – were mentioned. It would also be hard 
to express yourself when not feeling comfortable. In addition, difficulties to connect with 
peers due to age differences and less time available per person were described as other 
disadvantages of group therapy. 

Online therapy
For most participants online therapy was a relatively unknown area (only one participant 
received PC during the COVID-19 pandemic, which made online therapy mandatory due 
to safety reasons). Participants reflected on different types of online therapy; guided 
therapy through videoconferencing or blended therapy with online and offline exercises, 
guided by a psychologist. They wondered how to be certain you communicate with an 
experienced psychologist and if the same psychologist will return every session during the 
therapy. They also thought online therapy would make it more difficult to communicate, 
because there is no direct contact with the psychologist:

“With online therapy the psychologist cannot see the emotions. When you have 
a conversation, someone can see the emotions […]. They can see through your 
eyes whether you are doing badly, or through your posture […] Online, […] when 
things are difficult in the session – I would just shut down my laptop. When you 
are with each other in a room, you cannot avoid it.” 
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Participants indicated they would get distracted during online therapy or avoid therapy 
when it gets emotional or too time consuming. Furthermore, they noticed privacy 
concerns and thought online therapy would not be suitable for all patients (for example 
online exercises, when having visual problems or dyslexia). Not wanting to have therapy 
in your home environment and being disturbed when the technology does not work 
properly, were other disadvantages mentioned. 

Some participants were curious about online support. Described benefits of online 
therapy were 24/7 availability of some forms of online therapy and availability at your own 
home. It could be offered directly – there are no waiting lists for this type of care – and be 
available in different languages to make it easier for non-natives. Participants described 
that it could be especially useful for patients with less complicated care needs. It was 
also considered useful when online therapy is available besides individual face-to-face 
therapy, as blended care. 

Experiences in receiving PC
Participants mentioned several barriers and facilitators on patient, provider and 
institutional level, when reflecting on their experiences to receive their preferred PC 
(Table 5). Almost all participants expressed their satisfaction with the PC they received. 
Participants indicated the importance to offer tailored support. The barriers and 
facilitators that were mentioned related to participants’ specific experiences and their 
suggestions for improvement. 
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Barriers

On patient level, barriers related to patients’ motivation and personal characteristics. 
Having no earlier experience with PC or having negative experiences with PC in the past, 
and not wanting to explain “the cancer story” again, could be barriers to find or receive 
PC. 

Some participants indicated wanting to cope with their mental health on their own first, 
without psychological help. Sometimes people prefer to solve their problems on their 
own and specialized care is not necessary (e.g., stepped care). However, participants also 
mentioned not liking to ask for help. It is more difficult to get to PC when you do not admit 
your need for support. Furthermore, not being assertive enough daring to ask for PC when 
you need it, could be a barrier. This also accounts when you feel burdened to contact the 
healthcare professional in the hospital when having new cancer related questions. 

Stigma attached to psychological support was described as a barrier to ask for PC due 
to different reasons: it is confronting to be labeled as “depressed person”, it feels like a 
personal failure to ask for PC, and going to a psychologist provokes negative reactions 
from the social environment: 

 “When I say I go to a psychologist, because I have important questions for 
myself, then people say ‘Are you confused, or do you have a burn-out?’” 

Prejudices about the image of psychologist could also be a hurdle to overcome: 

“I always tried to keep myself away from psychological support. Because I think 
those people [psychologists] are weird, they have these difficult looks on their 
face, and they ask ‘What do you think?’. […] I had that prejudice during the 
period I was sick, and also afterward.”

It was mentioned that accurate timing of PC is important, because initially medical 
treatment was prioritized by patients and healthcare professionals. Some participants 
indicated that shortly after the cancer diagnosis medical treatment was their first priority, 
being in a survival mode. They could not think about the psychological impact of cancer 
and also their physicians focused on medical treatment initially. Offering PC too early 
could counteract in accepting PC and minimize its benefits. A barrier related to time 
investment was the unwillingness to give up spare time for PC. 

Barriers on provider level related to the role of healthcare professionals (physicians, 
nurse specialists, or GPs); healthcare professionals not being aware of PC options 
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or not asking enough questions to refer the patient to the appropriate type of care. 
Furthermore, participants indicated that they had no overview in information about 
psychosocial supportive care options (including PC). Also, certain topics are difficult to 
discuss with healthcare professionals due to taboos on that topic (e.g., sexuality issues) or 
lack of time during consultations with the physician, which makes it difficult to talk about 
the psychosocial aspects of having cancer. However, the majority said that when they 
specifically asked their healthcare professional to get psychological support, they were 
referred to PC. 

Lastly, barriers on institutional level to receive PC related to the accessibility of 
psychological care. Participants did not know where to start finding PC due to the 
organization of healthcare in the Netherlands (e.g., arranging a referral from your GP and 
searching by yourself for a location to receive PC). 

Furthermore, waiting lists for psychological care limited the access to PC. In addition, 
participants described that contact with healthcare professionals in the hospital gets 
less intensive when cancer treatment is finished, making it more difficult to discuss 
psychosocial symptoms that occur after treatment. PC being provided by another institute 
than the cancer treatment could also be a barrier. Furthermore, people mentioned that 
the access to mental healthcare is not tailored to the individual (e.g., filling in general 
questionnaires used for intake procedures). 

Unawareness of financial reimbursement or having financial issues could also be barriers 
to receive PC; having no knowledge about the financial aspects of healthcare and not 
knowing that certain PC could be reimbursed by your healthcare insurance could hold 
people back from finding PC, thinking it is too expensive. Another barrier mentioned was 
(continuously) having to legitimize a need for PC:

 “It disturbs me that – the psychology department is not the most approachable 
department of the hospital. I think that this could discourage potential patients. 
What bothers me most, is that I when wanted support for the second time – 
That you basically get a service check, as you get for your car, which I already 
passed the first time. So, every time you have a new question, you have to get 
interrogated again.” 

Facilitators

On patient level, patients’ motivation and their personal characteristics could also serve 
as facilitators to receive PC. Wanting to use your own experiences to help others and being 
able to explain (to yourself and others) what happens to you mentally when having cancer, 
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were personal motivations to find PC. Being aware of the healthcare support network due 
to participants’ profession and having earlier experience with psychological support also 
facilitates the access to PC. Being assertive, daring to be vulnerable, and allowing yourself 
to receive PC are personal characteristics making it easier to receive the preferred PC:

“If I didn’t mention that I wanted to go to that specific place, then he [the GP] 
would have said, just go to a psychologist. I don’t know if I would have been 
ended up at the IDC. I think that it matters if you are assertive and if you know 
your way within the healthcare system.” 

“They [healthcare professionals in the hospital] continuously asked, if you want 
support for this, you can just tell us. But I thought it wasn’t necessary […] and 
then I thought, you know what, I will allow myself this, because it already sucks 
too much. It is available and maybe it can help me.” 

Furthermore, people’s social environment plays a major role to receive PC by stimulating 
patients to ask for PC when they need help. Also, specialized institutes for cancer patients 
facilitate the access to PC, with the potential to reduce stigma; it is pleasant for patients 
to know that there is a place especially for cancer patients to receive PC. 

A facilitator on provider level was the relationship with the healthcare professional (e.g., 
the physician or GP). Participants said it was easier to discuss psychological symptoms 
with a familiar healthcare professional. Healthcare professionals, such as the physician, 
nurse specialist or GP, also have a role organizing the referral to PC. When there is 
more attention to the psychosocial impact of cancer on daily life in general, it would be 
easier to discuss psychological issues with the healthcare professional. Furthermore, 
it would help when healthcare professionals formulate supportive care needs from the 
patient’s perspective and help patients to recognize their psychological symptoms. 
Raising awareness could facilitate looking for PC. Participants explained that tailored 
care is essential in PC, which means less intensive care (e.g., tailored information about 
supportive care options) when possible and more intensive care (e.g., therapy by a 
professional) when necessary. 

Regarding facilitators on institutional level, people specifically mentioned easy 
accessibility as an important facilitator. It would facilitate the access to PC when there 
is a central point of contact within the hospital, familiar with patients’ personal situation, 
where they can turn to when having questions. 
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Participants indicated that integration of PC in the cancer care process would help to 
get to the preferred PC. This could normalize the psychological impact of cancer and 
could make it easier to accept PC. It would also help to inform patients at an early stage 
of the cancer trajectory about PC options. In addition, implementing a voluntary intake 
interview and having more attention for the psychological care needs during the follow-
up trajectory could also support finding PC. 

DISCUSSION  

This study investigated the organization of PC from the perspective of Dutch cancer 
patients who received PC in the past. Patients’ preferences regarding PC related to 
the institute where to receive care, the psychologist and type of care. They recalled 
experiences that did or did not facilitate the access to PC, and reported their thoughts 
on what would facilitate or hinder access to PC, categorized on patient, provider and 
institutional level. Focusing on facilitators and resolving barriers – while taking into 
account patients’ preferences – in the organization of PC may support patients to timely 
get to their preferred PC. In this way, high-quality PC can be ensured, despite increasing 
demands. 

The results of this study replicate existing findings, although our study sample targets a 
specific patient group. Many participants preferred individual therapy over group therapy, 
consistent to findings of earlier research42,43; patients appreciate having undivided 
attention of the therapist and sometimes fear to expose themselves in front of others, 
to get lost in a group, or have concerns about privacy. Our study participants described 
that online therapy would be acceptable although face-to-face therapy was preferred, 
which is consistent with other studies investigating online therapy44,45. Previous studies 
described anonymity of Internet-based interventions being an advantage compared 
to formal mental health services, which are often still stigmatized44,46. Perceived 
disadvantages of online therapy described in earlier research, such as lack of empathy 
and trust, absences of body language, and being unable to motivate yourself, were also 
described by participants in our study, as applies for advantages of online therapy such 
as having no waiting lists and 24/7 availability44. Patients that often use the Internet to 
improve their health are three times more likely to prefer Internet-based psychological 
interventions44. However, despite the relatively young age group in our study which 
in general frequently uses the Internet47, most participants were unfamiliar with online 
therapy (most participants finished their psychological treatment before the COVID-19 
pandemic). It has been reported that the COVID-19 pandemic seems to be great catalyst 
for implementation of online therapy, forcing patients and health professionals to get 
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used to e-mental health48. Furthermore, some patients mentioned that they would like 
a psychologist of the same gender and age, which corresponds to previous studies49–51, 
for example due to the nature of their presenting problem. However, there is no clear 
evidence on whether client-counsellor similarity affects therapeutic outcomes49,50.

Patients experienced several barriers to receive PC at their preferred setting, of which 
some are related to non-fulfillment of certain preferences. Barriers to initiate and continue 
mental health treatment on patient level, among which lack of availability and stigma, 
were mentioned in the literature before46,52–54. In addition, some participants in our study 
mentioned that they initially preferred to self-manage psychological problems, a finding 
that was also documented by Baker-Glenn et al. (2011)55. Using the stepped care model 
might be interesting for these patients since previous studies revealed the positive impact 
of screening patients for distress followed by further assessment, appropriate referral and 
treatment, which could lead to improved patient outcomes11,29,56. On provider level and 
consistent to our findings, lack of time of healthcare professionals to discuss psychosocial 
problems with their patients also has been mentioned as barrier in previous research30. 
Furthermore, on institutional level, continuity of care is necessary to ensure easy access to 
mental health services57, in which primary care plays an important role. In our study, patients 
reported that finding a location to receive PC by yourself could make it difficult to find 
your way to PC. In the Netherlands, cancer patients can be referred to PC by hospital care 
providers (e.g., physicians), but often referral is made by their GP (almost 40%)58. 

Integrating PC as a standard part of cancer care could be a solution to facilitate the access 
to PC for cancer patients59, for example using the collaborative care approach which 
stimulates health professionals from both medical and psychological settings to provide 
integrated care, usually coordinated by a practice team or care manager25. As described 
by our study participants, healthcare professionals could normalize the psychosocial 
impact of cancer on patients’ daily life and offer tailored support and information to 
patients to guide them to appropriate PC that matches their preferences. Communication 
skills training for healthcare professionals to integrate the discussion about psychological 
symptoms in their daily practice was already found to be effective30,60,61. An open 
discussion about symptoms with the healthcare professional is important to let patients 
know that their psychosocial needs are important alongside with their medical needs30,61. 
Integrating PC as standard part of cancer care will come with challenges25, also because 
the number of cancer diagnoses is increasing annually. To reduce the pressure on psycho-
oncological and medical healthcare services, the further implementation of the stepped 
care model could be a solution, which was found to be (cost-)effective to reduce distress 
and health-related quality of life and emphasized the importance of screening for distress 
in clinical practice28,29. 
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This study provides detailed insight into the perspectives of cancer patients with respect 
to the organization of PC. Strengths of the study were that we included patients who 
received and completed psychological treatment and were thus experienced. A large 
variety in socio-demographic characteristics was noticed during the interviews, which 
suggests an appropriate level of diversity among the target group (i.e., patients with 
distress). However, some limitations could be addressed too, which suggest to interpret 
the results with caution. Information on patients’ socio-demographics and cancer 
diagnosis was self-reported (the research team had no access to medical records) and 
some patients received their psychological treatment four years prior to the interview, 
meaning that recall bias cannot be ruled out completely. Furthermore, we did not 
systematically collect data on participants’ psychiatric diagnosis, or type and format of 
psychological treatment.

This study used a self-selecting convenience sample, which affects generalizability and 
could cause selection bias which is inevitable with this recruitment method. It is possible 
that patients with psychological distress who did not receive psychological treatment or 
patients who were not treated by a psychologist specialized in cancer or other somatic 
diseases – who were not interviewed in this study – have other preferences regarding 
PC. Further research should examine why these patients did not receive PC. Some other 
aspects could also have affected the representativeness of our sample. Firstly, participants 
were treated in two centers within Amsterdam, The Netherlands. Therefore, the results 
could not be generalized to other hospitals or other countries. Secondly, although we 
aimed to recruit both patients treated with curative and palliative intent, all patients 
indicated their prognosis was good. However, patients’ preferences may change when 
they get sicker38. Lastly, our sample contained a relatively high percentage of women 
(72%) and most participants were highly educated (89%). In addition, the mean age of 
our sample (47 years) was lower than the average age of the cancer population, which 
could be explained by the positive association between having distress and a younger age 
and/or being female62,63. Another explanation could be that older patients generally have 
a higher disease burden and therefore are less motivated to participate in an interview 
study. 

In conclusion, from the patient’s perspective, the organization of PC should focus on 
easy accessibility and availability, delivered by specialized psychologists, and integration 
in medical cancer care. Online and group therapy are acceptable, but individual face-to-
face therapy is preferred. It is warranted to increase the awareness on the benefits and 
possibilities of PC targeting both patients and healthcare providers. 
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Oncokompas is an eHealth self-management application supporting users to adopt 
an active role in managing their own health and healthcare. Oncokompas comprises 
three steps: ‘Measure’, ‘Learn’, and ‘Act’. Based on patient-reported outcome measures 
(PROMs) (Measure), users get tailored information and advice (Learn), and a personalized 
overview of supportive care options (Act). The development of Oncokompas started in 
2010. First, Oncokompas was developed for cancer survivors in general. Subsequently, 
extra tumor specific modules were developed targeting survivors of head and neck 
cancer, colorectal cancer, lymphoma, breast cancer, and melanoma. From 2016 till 2018 
Oncokompas was extended to make the content of the application suitable for patients 
with incurable cancer and their partners. 

Users get an invitation to activate their Oncokompas account by e-mail. After creating an 
account, users can log-in to Oncokompas at any time on their tablet or PC. Figure 1 shows 
a screenshot of the login screen of Oncokompas. When users log in into the application, 
they are asked to complete a general questionnaire. This questionnaire is used to select 
relevant topics for a specific user. For example, when someone is retired, no work-related 
topics will be presented to this user. 

Figure 1. Login screen of Oncokompas (in Dutch)

Measure
After completion of the general questionnaire, an overview of all topics is provided in the 
component ‘Measure’ (Figure 2 and 3). Topics relate to different domains of quality of 
life: physical, psychological, social functioning, and existential issues. Users can choose 
by themselves which topics they want to address. Figure 4 and 5 present an overview of 
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all topics developed for incurably ill cancer patients and their partners, respectively. The 
screenshots presented in figure 6-15 are screenshots of the version of Oncokompas for 
patients. The version of Oncokompas for partners of incurably ill cancer patients looks 
different in terms of colors (green background) compared to patients (blue background), 
but otherwise follows the same structure (‘Measure’, ‘Learn’, and ‘Act’).

Figure 2. The topic overview in Oncokompas for patients

Figure 3. The topic overview in Oncokompas for partners 
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Figure 4. Overview of all topics covered in Oncokompas for patients with incurable cancer

Figure 5. Overview of all topics covered in Oncokompas for partners of patients with incurable 
cancer

After selecting the topic(s) a user wants to address, the user is asked to complete a few 
screening questions for each of the selected topics (Figure 6). The answers of the user are 
processed real-time and processed by the algorithms in Oncokompas to determine which 
follow-up patient-reported outcome measures (PROMs) are presented to the user. All 
algorithms are based on evidence-based cut-off scores, Dutch practical guidelines and/or 
consensus of teams of experts in the field of oncology and palliative care. 
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Figure 6. Example of a question within the topic ‘Fatigue’

Learn
Users’ answers on the PROMs are processed real-time and linked to tailored feedback in 
the ‘Learn’ component. Users get an overview of their overall well-being on topic level, 
using a 3-color system (red, orange and green). A green score means that the user is doing 
well on this topic, an orange score means that this topic could use attention and support, 
and a red score means that this topic needs attention and support (Figure 7). Users 
can read information per topic (Figure 8 and 9). For certain topics, Oncokompas draws 
attention to clusters of interrelated symptoms (Figure 9). 
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Figure 7. Overview of the well-being scores on topic level

Figure 8. Information on the topic ‘Emotions’ 
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Figure 9. Information on the topic ‘Sleeping problems’ 

The ‘Learn’ component concludes with personalized self-care advice, including tips and 
tools to support users to improve their symptom burden by themselves (Figure 10 and 11). 

Figure 10. Personalized advice the topic ‘Emotions’
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Figure 11. Personalized advice the topic ‘Emotions’, including links to related websites and tips 
to support the user to take action on his/her symptom burden

Act
In the ‘Act’ component, Oncokompas provides users a personalized overview of supportive 
care options, based on their health status, personal characteristics and preferences 
(Figure 12 and 13). Topics with orange scores focus on (guided) self-help interventions. 
Topics with red scores include the advice to contact a general practitioner or medical 
specialist.
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Figure 12. Overview of the supportive care options

Figure 13. Each supportive care option is further explained when a user clicks on the supportive 
care option
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Once users have created an account, they can use Oncokompas multiple times. When 
logging into the application, users arrive on the homepage of Oncokompas (Figure 14). 
Each time a user wants to monitor his or her symptoms, Oncokompas starts with the 
component ‘Measure’. Oncokompas provides an overview of scores on the topics over 
time in the Oncokompas dossier (Figure 15).

Figure 14. The homepage of Oncokompas

Figure 15. The Oncokompas dossier with an overview of scores over time
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ABSTRACT 

Background: Patients with incurable cancer have to deal with a wide range of symptoms 
due to their disease and treatment, influencing their quality of life. Nowadays, patients 
are expected to adopt an active role in managing their own health and healthcare. 
Oncokompas is an eHealth self-management application developed to support patients in 
finding optimal palliative care, tailored to their quality of life and personal preferences. A 
randomized controlled trial will be carried out to determine the efficacy and cost-utility of 
Oncokompas compared to care as usual. 

Methods: 136 adult patients with incurable lung, breast, colorectal and head and neck 
cancer, lymphoma and glioma, will be included. Eligible patients have no curative 
treatment options and a prognosis of at least three months. Patients will be randomly 
assigned to the intervention group or the control group. The intervention group directly 
has access to Oncokompas alongside care as usual, while the waiting list control group 
receives care as usual and will have access to Oncokompas after three months. The primary 
outcome measure is patient activation, which can be described as a patient’s knowledge, 
skills and confidence to manage his or her own health and healthcare. Secondary outcome 
measures comprise self-efficacy, health-related quality of life and costs. Measures will be 
assessed at baseline, two weeks after randomization, and three months after the baseline 
measurement. 

Discussion: This study will result in knowledge on the efficacy and cost-utility of 
Oncokompas among patients with incurable cancer. Also, more knowledge will be 
generated into the need for and costs of palliative care from a societal and healthcare 
perspective.

Trial registration: Netherlands Trial Register identifier: NTR 7494. Registered on 24 
September 2018.

Keywords: incurable cancer, palliative care, supportive care, eHealth, self-management, 
patient activation
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BACKGROUND 

Quality of life is an important aspect of healthcare for patients with incurable cancer. 
These patients have to deal with physical symptoms due to their disease and treatment, 
and often suffer from psychological, social and existential concerns, negatively affecting 
their quality of life1,2,3. Palliative care (or supportive care) for patients with incurable 
cancer focuses on reducing symptoms, improving quality of life and supporting patients 
and their families4. It not only concerns the management of physical symptoms related to 
the disease and its treatment. It also involves the provision of services to meet emotional, 
social, psychological, spiritual, informational and practical needs5,6,7. Although there 
is evidence that early palliative care improves patients’ quality of life8, palliative care 
services are often discussed at a late stage of the advanced cancer trajectory and many 
patients have unmet needs9,10. 

Nowadays, patients are expected to adopt an active role in the management of their own 
well-being and healthcare9,10. Self-management is defined as “those tasks that individuals 
undertake to deal with the medical, role, and emotional management of their health 
condition(s)”11. Research has shown that interventions supporting self-management can 
improve quality of life of patients with chronic disease and can be cost-effective13,14,15. 
They can also be beneficial for patients in terms of self-efficacy and patient activation11,16. 
Evidence suggests that cancer patients with high self-efficacy are less likely to have 
negative psychological outcomes17. 

Patient activation can be described as a patient’s knowledge, skills and confidence 
to manage his or her own health and healthcare18. Research indicated that changes 
in activation are followed by changes in self-management behaviors16 and that more 
activated patients are less likely to have unmet needs19. A study among patients with 
diabetes reported the positive relation between patient activation and self-reported 
health status across several studies20. Furthermore, a higher level of patient activation 
is associated with lower total costs from a healthcare and societal perspective21. Patient 
outcomes may be influenced by patients’ confidence to manage their disease and thereby 
lead to lower healthcare costs22. 

Self-management can be stimulated through the use of eHealth. A systematic review 
showed evidence for positive effects of eHealth on cancer patients’ knowledge levels 
and information competence, and possibly also on health status and quality of life12. 
Furthermore, eHealth has the potential to be cost-saving23. To the authors’ knowledge 
there is no clear evidence on the efficacy of tailored eHealth interventions supporting 
self-management in palliative care.
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To support cancer patients in managing their well-being by informing them where they 
can find advice and guidance, the eHealth self-management application Oncokompas 
has been developed. This application helps patients to monitor their quality of life, using 
patient-reported outcome measures (PROMs), followed by automatically generated 
feedback and advice on palliative care services, tailored to their health status and 
personal preferences. The aim of the current study is to determine the efficacy and cost-
utility of Oncokompas as a self-management instrument on patient activation, general 
self-efficacy, and quality of life among patients with incurable cancer (who are not yet in 
the terminal phase of their illness) compared to care as usual. 

METHODS/DESIGN

Study design
A prospective monocenter randomized controlled trial (RCT) with two parallel groups will 
be conducted among patients with incurable cancer to determine the efficacy and cost-
utility of Oncokompas.  

Patients will be randomly assigned to the intervention group or the waiting list control 
group. Patients in the intervention group will get direct access to Oncokompas alongside 
care as usual, while patients in the control group will receive care as usual and will be 
placed on a waiting list. This means that they will be given access to Oncokompas three 
months after the baseline measurement (i.e., after completion of the last questionnaire 
(t2)). 

This study has been approved by the VUmc Medical Ethical Committee (registration 
number 2018.224). All respondents are informed that participation is voluntary. 
Respondents will provide written informed consent before inclusion. The flow diagram 
of the RCT is shown in figure 1. Figure 2 shows the schedule of enrollment, intervention 
and assessments (according to the Standard Protocol Items: Recommendations for 
Intervention Trials (SPIRIT)). 
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Figure 1. Flow diagram of the RCT
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STUDY PERIOD
Enrollment Allocation Post-allocation Close-out

TIMEPOINT t0 t1 t2
ENROLLMENT:

Eligibility screen X
Informed consent X
Allocation X

INTERVENTIONS:
Access to Oncokompas (intervention group)
Care as usual (intervention and control group)
Access to Oncokompas (control group)

ASSESSMENTS:
Primary outcome measure X X X
Secondary outcome measures X X X
Cost-utility measures X X

Figure 2. The schedule of enrollment, intervention and assessments of the RCT (according to 
SPIRIT)

Study population

Inclusion and exclusion criteria

This study will include adult patients (18 years or older) with incurable cancer (i.e., not 
having curative treatment options) who have a life expectancy of at least three months. 
Patients are included when they are diagnosed with lung cancer, breast cancer, colorectal 
cancer, head and neck cancer, lymphoma, or glioma. Furthermore, patients must be aware 
of the incurability of their cancer.  

Patients are excluded when they have severe cognitive impairments or psychotic behavior 
(delusions and hallucinations), a poor understanding of the Dutch language (and thereby 
are not able to complete a Dutch questionnaire), or when they are too ill to participate. 
Patients are also excluded when they do not have access to the Internet or do not have 
access to an e-mail address, when their healthcare professional thinks that participation 
will be too much of a burden because a patient is already participating in other studies, 
or when they already used Oncokompas before (i.e., as cancer patient awaiting or 
undergoing curative treatment, or as cancer survivor). 
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Study procedures
In various hospitals in the Netherlands, patients will be informed about this study by 
their healthcare professional. Patients eligible to participate will be approached by their 
medical specialist, (research)nurse or nurse specialist when they visit the outpatient clinic. 
Apart from informing and referring patients to the research team, no actions regarding 
the study will take place in the hospitals (therefore this study is marked as a monocenter 
study).  

The coordinating researcher will further inform interested patients by phone or through 
direct face-to-face contact at the outpatient clinic. Patients also receive a letter with 
information about the study and Oncokompas. When patients want to participate, they 
sign the informed consent form. After the researcher has received the informed consent 
form, patients will receive a link to the online baseline questionnaire by e-mail. Patients 
who completed the baseline questionnaire (t0) will be randomized into the intervention 
group or control group. Patients randomized in the intervention group will receive 
an invitation e-mail for Oncokompas through which they can activate their personal 
account. Patients randomized in the control group will receive an e-mail to activate 
their Oncokompas account after completion of the last questionnaire (t2). The other 
questionnaires will be sent two weeks after randomization (t1) and three months after the 
baseline measurement (t2).

Randomization

After completion of the baseline questionnaire, patients are randomly assigned to the 
intervention group or the control group, using block randomization. Blocks will have a 
length of four up to eight. Randomization takes place in a 1:1 ratio. The randomization 
scheme is created by a researcher not involved in the study, which also carries out the 
allocation of participants, using random allocation software (i.e., Sealed Envelope). 
Subsequently, this researcher notifies the coordinating researcher of the study about the 
outcome of the allocation after randomizing a participant. Blinding of the coordinating 
researcher is not possible since this researcher will send out the invitations for 
Oncokompas to patients and has to support patients during the study, for example when 
they have questions regarding technical issues. 

Intervention
Oncokompas is an eHealth self-management application that supports patients in 
finding and obtaining optimal palliative care, tailored to their health status, personal 
characteristics and preferences. Oncokompas comprises three components: 1) Measure, 
2) Learn, and 3) Act. 



68

Chapter 4

After the log-in procedure is completed, patients enter the first component of Oncokompas, 
‘Measure’. This component starts with the completion of a general questionnaire. Based on 
the patient’s answers, Oncokompas selects the topics appropriate for this patient (e.g., when 
someone has no children, there will be no children-related topics). Subsequently, patients 
can select which topics they want to monitor within Oncokompas. Table 1 gives an overview 
of all the topics covered in Oncokompas. Patients complete patient-reported outcome 
measures (PROMs) on the topics they have chosen. Patients can complete PROMs targeting 
different domains of quality of life; physical, psychological and social functioning, and 
existential issues. PROMs were selected based on Dutch practical guidelines and literature 
searches, in collaboration with healthcare professionals and patients. The answers given 
to the PROMs are processed real-time and algorithms are used to link them to feedback in 
the ‘Learn’ component. All algorithms are based on available cut-off scores, Dutch practical 
guidelines and/or consensus by teams of experts.

In the ‘Learn’ component, patients get an overview of their overall well-being on topic 
level, using a three-color system. A green score means that the patient is doing well on a 
topic, an orange score means that a topic could use attention and support, and a red score 
means that a topic needs attention and support. Patients get personalized feedback on 
their outcomes, tailored to their health status, personal characteristics and preferences. In 
addition, Oncokompas provides information on evidence-based interrelated symptoms (e.g., 
depression and sleeping problems). The feedback in the ‘Learn’ component concludes with 
comprehensive self-care advice, such as tips and tools, tailored to the individual patient.

In the ‘Act’ component, patients are provided with personalized palliative care options, 
based on their health status, preferences (e.g., preferences for individual therapy versus 
group therapy) and their neighborhood (e.g., Oncokompas shows the palliative care 
options the closest to the patient, based on a patient’s ZIP code). When patients have an 
orange score on a topic, the feedback includes suggestions for self-help interventions. 
When they have a red score on a topic, the feedback always includes the advice to contact 
their medical specialist, general practitioner, or a specialized healthcare professional (e.g., 
a physiotherapist or psychologist)24. 

Initially, Oncokompas was developed targeting cancer survivors24–26. From 2016 till 
2018 Oncokompas has been extended to make the content of the application suitable 
for patients with incurable cancer, who are not yet in the terminal phase of their illness. 
The content of Oncokompas is developed in cooperation with patients, healthcare 
professionals and representatives of allied health services, using a stepwise, iterative and 
participatory approach. This method actively involves users and other stakeholders in the 
design process27.
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Care as usual
In this study, care as usual is defined as the care provided by the oncological team or by 
other healthcare professionals. This includes all medical and palliative care that patients 
receive, regardless of their participation in this study.

Outcome assessment
The primary outcome measure to assess the efficacy of Oncokompas is patient activation. 
Secondary outcome measures are general self-efficacy and health-related quality of life. 
Also cost-utility outcomes will be evaluated. Outcome measures will be collected through 
online questionnaires at baseline (t0), two weeks after randomization (t1) and three 
months after the baseline measurement (t2). 

Table 1. Overview of all topics covered in Oncokompas for patients with incurable cancer

Domain Topics
Physical Body weight

Daily functioning
Diarrhea
Dysphagia
Dyspnea
Fatigue 
Information about treatment options
Appetite loss
Lymphedema
Mouth problems
Nausea and vomiting
Obstipation
Pain 
Sexuality 
Skin problems
Sleep problems
Other side effects of medical treatment

Psychological Cancer related anxiety (including fear of suffering and fear of dying)
Coping with emotions
Depression 
Tenseness 

Social Being single and cancer
Choices concerning the end-of-life
Loneliness
Meaningful daily activities
Patient-physician communication
Social life
Relationship with partner
Relationship with (adult) children
Work issues

Existential Meaning of life
Saying farewell
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An overview of the primary and secondary outcome measures is shown in Table 2.

Table 2. Measurement overview

Aim Outcome measures
Instrument 

Time point

Baseline 
(t0)

Two weeks 
after randomi-

zation (t1)

Three months 
after baseline 

measurement (t2)
Efficacy Primary 

outcome 
measure

Secondary 
outcome 
measures

Patient Activation 
Patient Activation Measure (PAM)

Self-efficacy
General Self-Efficacy Scale (GSE)
Health-related quality of life 
EORTC QLQ-C15 PAL

X

X

X

X

X

X

X

X

X

Cost-utility Quality-Adjusted life years
EuroQol 5 Dimensions (EQ-5D)
Medical costs
iMTA Medical Consumption 
Questionnaire (iMCQ)
Productivity costs
iMTA Productivity Cost 
Questionnaire (iPCQ)

X

X

X

X

X

X

Primary outcome measure

Patient activation 
Patient activation is measured with the Patient Activation Measure (PAM)16,26,27,28,29. 
This questionnaire measures a patient’s self-reported knowledge, skills and confidence 
for self-management of his or her health or chronic condition18. The PAM consists of 13 
items with a 4-point Likert scale on which patients can report their level of agreement 
(i.e., strongly disagree, disagree, agree and strongly agree) or indicate that the item is 
not applicable. There are four levels of patient activation, ranging from the patients who 
hardly feel in charge of their own health (level one) to the patients who think they are well 
capable to manage their own health and healthcare (level four).

The total PAM score is calculated by calculating the mean score of all the applicable 
items and transforming the mean score to a standardized activation score ranging from 
0 to 10030. Non-applicable items are not taken into account to calculate the mean score. 
Higher total PAM scores indicate a higher level of patient activation. The psychometric 
properties of the PAM 13-Dutch are generally good; the level of internal consistency is 
good (Chronbach’s alpha = 0.88) and item-rest correlations are moderate to strong30. 
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Secondary outcome measures

General Self-Efficacy
The General Self-Efficacy Scale (GSE) is a unidimensional questionnaire designed to 
assess how a person deals with difficult situations in his or her life. The GSE consists of 
10 items with 4-point Likert scales ranging from 1 up to 4 (i.e., not at all true, hardly 
true, moderately true, and exactly true). The total score is calculated by adding up the 
scores on the 10 items, ranging from 10 to 40. A higher total GSE score indicates higher 
self-efficacy31. The psychometric properties of the GSE have been examined among 
participants from 25 countries; Cronbach’s alphas ranged from 0.76 to 0.90, with the 
majority in the high 0.80s32.

Quality of life
Quality of life is measured by the European Organization for Research and Treatment of 
Cancer Quality of Life Questionnaire for cancer patients in palliative care (EORTC QLQ-
C15-PAL). The EORTC QLQ-C15-PAL is an abbreviated 15-item version of the EORTC 
QLQ-C30 questionnaire. The EORTC QLQ-C15-PAL questionnaire is specifically designed 
for patients with advanced, incurable and symptomatic cancer with a median life 
expectancy of a few months33.  

The EORTC QLQ-C15-PAL comprises a global quality of life scale, two functional scales 
(physical and emotional functioning), two symptom scales (fatigue and pain) and five1 
single items (nausea, dyspnea, insomnia, appetite loss and constipation)33. All scales range 
in score from 0 to 100. A high score on the global quality of life scale represents a high 
quality of life and a high score on a functional scale represents a high or healthy level of 
functioning. A high score on a symptom scale indicates a high level of symptoms34.

Cost-evaluation

A cost-utility analysis will be conducted comparing the difference in total three-month 
costs between the two study arms to the difference in quality-adjusted life years (QALYs) 
based on the EuroQol 5 Dimensions (EQ-5D). 

EuroQol 5 Dimensions 
The EuroQol 5 Dimensions (EQ-5D-5L) asks respondents to describe their health state on 
five dimensions of quality of life (i.e., mobility, self-care, usual activities, pain/discomfort, 
and anxiety/depression). All those dimensions split into five levels. As a result, there 
are 3125 possibilities for one’s health status. The profile of answers that results after 

1  This is a correction in comparison to the published paper.
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completing the questionnaire can be transformed to a given answer by the general public: 
the EQ-5D index using the Dutch index tariff. The EQ-5D also includes a visual analogue 
scale from 0 (worst health state) to 100 (best health state) on which respondents can 
represent their own health state. The EQ-5D is a validated instrument to measure health-
related quality of life35.

Medical consumption questionnaire and productivity cost questionnaire
An adapted version of the medical consumption questionnaire (iMCQ) and productivity 
cost questionnaire (iPCQ) will be used to measure the costs of healthcare (i.e., healthcare 
use and medication use), the costs for patients and their families (e.g., travelling costs and 
help received from family or friends), and costs within other sectors (e.g., productivity 
losses from paid work) in the previous three months. Both questionnaires are developed 
by the Institute for Medical Technology Assessment of the Erasmus University Rotterdam 
(IMTA), the Netherlands36,37. 

Sociodemographic and medical data

Sociodemographic and clinical characteristics (i.e., age, gender, education level and work 
situation) will be assessed at baseline (t0) using a study-specific questionnaire. Other 
characteristics (i.e., cancer type, treatment modality and time since treatment) will be 
collected from the hospital information system, using a study-specific case report form. 

Sample size  
To demonstrate the presence of an effect on the PAM between t0 and t2 of at least 0.5 
standard deviations as statistically significant in a one-tailed test at alpha = 0.05 and a 
power of (1 - beta) = 0.80, at least 51 participants in each condition will be required at 
three months follow-up. Anticipating a dropout rate of 25% between t0 and t2 (based 
on earlier research in this population38), 68 participants per condition arm need to be 
included at baseline (t0). In total, 136 cancer patients will be recruited for this study.

Statistical analyses 
All analyses will be conducted according to the intention-to-treat principle. Descriptive 
statistics will be generated to describe all sociodemographic and clinical characteristics, 
and outcome measures. To analyze whether randomization resulted in a balanced 
distribution of patient characteristics across the study arms, chi-square tests and 
independent samples t-tests will be used. When data is not normally distributed, Mann-
Whitney U tests will be performed. In addition, independent samples t-tests will be used 
to test whether there are differences in outcome measures across study arms at baseline.  
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Linear Mixed Models (LMM) will be used to determine the efficacy of Oncokompas (e.g., 
changes in patient activation in the intervention group and the control group between t0, 
t1, and t2) by comparing longitudinal changes between both groups with fixed effects for 
study arm, time, and their two-way interaction, as well as a random intercept for subjects, 
and, if necessary, for referring hospitals. In case of baseline differences between study 
arms in sociodemographic and clinical characteristics, or outcome measures, the LMM 
analyses will be corrected for these differences. LMM will also be used to determine 
whether age, gender, socio-economic status (e.g., education level and work situation), 
cancer type, treatment modality, time since treatment, and baseline quality of life 
moderate the efficacy of Oncokompas. Fixed effects will be used for study arm, time, 
the potential moderator and all two-way and three-way interaction effects, as well as a 
random intercept for subjects, and, if necessary, for referring hospitals. 

Post-hoc analysis will be applied when significant results are found in the efficacy and 
moderation analyses mentioned above. Independent samples t-tests with Bonferroni 
correction will be used to measure the differences between the intervention group and 
the control group at follow-up measurements. To measure the effect sizes (ES) of the 
intervention the (between group) Cohen’s d will be calculated. The magnitude of the ES is 
classified as large (≥ 0.80), moderate (0.50-0.79) or small (< 0.50)39.
IBM Statistical Package for the Social Sciences (SPSS) version 26 (IBM Corp., Armonk, NY 
USA) will be used to perform all statistical analyses. All tests will be one-tailed. A p-value 
< 0.05 will be considered significant for all analyses.

Economic outcomes

The cost-utility analysis will be conducted in agreement with the intention-to-treat 
principle. The incremental cost-utility ratio (ICUR) will be calculated by dividing the 
differences in total costs (i.e., mean costs in the intervention group minus mean costs 
in the control group) by the differences in QALYs (i.e., mean QALYs in the intervention 
group minus mean QALYs in the control group). To calculate total costs from a societal 
perspective, intervention costs, costs of healthcare (i.e., costs of healthcare use and 
medication), costs for patients and their families (e.g., travelling costs and help received 
from family and friends), and costs within other sectors (e.g., productivity losses from paid 
work) will be included. Also, total costs from a healthcare perspective will be calculated, 
which includes intervention costs and the costs of healthcare. 

By multiplying resource use by integral cost prices as presented in the Dutch Health 
Care Insurance Board (CVZ) guidelines on cost studies, costs of healthcare and costs for 
patients and their families will be calculated40. The friction cost method will be used to 
calculate costs within other sectors41,42. 
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The time horizon will be set at three months follow-up, and therefore neither costs nor 
effects will be discounted. QALYs will be calculated by multiplying the EQ-5D utility score 
by the appropriate time period it accounts for. When data are missing on the costs of 
healthcare, the costs for patients and their families and the costs within other sectors, 
measured with the iMCQ and iPCQ cost questionnaires, these will be imputed using 
multiple imputation. This also accounts for missing data on the utilities measured with the 
EQ-5D. 

Non-parametric bootstrapping with 5000 imputations will be used to obtain 95% 
confidence intervals around the cost and QALY differences. A cost-utility plane will be 
plotted for the projection of the resulting pairs of cost and effect differences and a cost-
effectiveness acceptability curve will be made to reflect the probability of Oncokompas 
being cost-effective given different willingness-to-pay ceilings43. Sensitivity analyses will 
be conducted focusing on uncertainty in the main cost factors.

DISCUSSION

This study among patients with incurable cancer will assess the efficacy of the eHealth 
self-management application Oncokompas on patient activation, general self-efficacy 
and health-related quality of life and its cost-utility from a healthcare and societal 
perspective, compared to care as usual.  

Patients with incurable cancer often have unmet needs and prefer to stay in charge of 
their own life as long as possible. Therefore, it is important that these patients know where 
to go for advice and guidance. Oncokompas is developed to support patients to adopt an 
active role in managing their own health and healthcare. By improving patient activation 
and self-efficacy, Oncokompas could be a solution to meet patients’ palliative care needs. 
It provides information and advice to empower patients to take better care of themselves 
and, when necessary, information on where they can find professional help. By improving 
the provision of support or facilitating patients to find support, eHealth reduces patients’ 
needs for support12,44,. Due to increasing healthcare costs, an essential advantage of 
eHealth is its cost-saving potential23. Oncokompas is based on the stepped care principle, 
meaning that the application supports patients to undertake actions to control their 
symptoms, only with professional care if needed. Therefore, it is hypothesized that 
Oncokompas will improve QALYs at acceptable costs compared to care as usual. 

Oncokompas could stimulate patients to discuss symptoms or questions with their 
healthcare professional that otherwise would remain unmentioned. Previous studies 
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showed that for instance sexuality issues or concerns about the end-of-life are difficult 
to address for both patients and their healthcare professionals45,46,47,48. In addition, 
consultation time is often short, which hampers addressing all relevant issues that a 
patient might want to discuss26. Oncokompas could also help patients to discuss their 
symptoms with their healthcare professional in a more structured way (e.g., because they 
might be more aware of their symptoms and also have the possibility to print their results 
and take this print to their healthcare professional). Another advantage for patients is that 
they can use Oncokompas at their own home in their own time. 

Since Oncokompas includes topics about decisions at the end-of-life, the application 
could stimulate patients to think about their wishes regarding the end-of-life (e.g., 
treatment goals or their preferred place of death) and to talk about this to their family, 
friends and healthcare professionals. Therefore, Oncokompas has the potential to 
contribute to the process of advance care planning (ACP). ACP is the process of discussing 
patients’ preferences concerning their healthcare, so that they receive the end-of-life 
care they desire49. Research showed positive effects of ACP on the quality of care at the 
end-of-life49,50. ACP could also have a positive effect on the continuity of care (i.e., the 
information exchange between healthcare professionals to realize optimal integrated 
care) during the end-of-life. In its turn this is associated with higher quality of care and 
lower healthcare costs51,52. 

In three previous studies on Oncokompas among patients diagnosed with glioma, breast 
cancer and head and neck cancer, patients reported that they expected that Oncokompas 
would stimulate them in taking control and acting upon their symptoms26,53,54. In addition, 
one of these studies showed that breast cancer survivors’ activation level was significantly 
higher after using Oncokompas than before54. In 2016 a large RCT started to determine the 
efficacy of Oncokompas on patient activation and cost-utility among cancer survivors55; 
this study is still ongoing.  

To summarize, there is a growing interest in eHealth to improve self-management among 
patients with chronic disease to emphasize the central role of patients in the management 
of their own disease and to reduce healthcare costs. This study could contribute to the 
evidence about the effectiveness of tailored eHealth interventions supporting self-
management used in palliative care. When the results of this study show that Oncokompas 
is effective for patients with incurable cancer, this means that the application supports 
self-management among these patients. This might improve sustainable implementation 
and maintenance of the application in advanced cancer care.
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ABSTRACT

Background: Many patients with incurable cancer have symptoms affecting their health-
related quality of life. The eHealth application ‘Oncokompas’ supports patients to take 
an active role in managing their palliative care needs, to reduce symptoms and improve 
health-related quality of life (HRQOL). This randomized controlled trial was conducted 
to determine the efficacy of Oncokompas compared to care as usual among incurably ill 
cancer patients with a life expectancy of more than three months.

Methods: Patients were recruited in six hospitals in the Netherlands. Eligible patients 
were randomly assigned to the intervention (direct access to Oncokompas) or the control 
group (access to Oncokompas after three months). The primary outcome measure was 
patient activation (i.e., patients’ knowledge, skills and confidence for self-management). 
Secondary outcomes were general self-efficacy and HRQOL. Measures were assessed 
at baseline, two weeks after randomization, and three months after the baseline 
measurement. Linear mixed models were used to compare longitudinal changes between 
both groups from baseline to the three-month follow-up.

Findings: In total, 219 patients were eligible of which 138 patients completed the baseline 
questionnaire (response rate 63%), and were randomized to the intervention (69) or 
control group (69). There were no significant differences between the intervention and 
control group over time in patient activation (estimated difference in change T0-T2; 1.8 
(90% CI: -1.0 to 4.7)), neither in general self-efficacy and HRQOL. Of the patients in the 
intervention group who activated their account, 74% used Oncokompas as intended. 
The course of patient activation, general self-efficacy, and HRQOL was not significantly 
different between patients who used Oncokompas as intended versus those who did not. 

Interpretation: Among incurably ill cancer patients with a life expectancy of more than 
three months and recruited in the hospital setting, Oncokompas did not significantly 
improve patient activation, self-efficacy, or HRQOL. 

Funding: ZonMw, Netherlands Organization for Health Research and Development 
(844001105)

Keywords: eHealth, palliative care, supportive care, incurable cancer, psychosocial 
oncology
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RESEARCH IN CONTEXT

Evidence before this study
Incurably ill cancer patients have to deal with physical, psychological, social, and 
existential symptoms related to cancer and its treatment. Palliative care is increasingly 
recognized as an integral part of cancer care. Also, there is growing interest in self-
management and behavioral intervention technologies to improve (access to) palliative 
care. Evidence on the effects of these interventions in palliative care is promising but 
limited. The application Oncokompas was developed to monitor physical, psychological, 
social and existential domains of quality of life, to provide personalized information on 
quality of life, and to support cancer patients to adopt an active role in managing their 
disease, adjusted to their personal well-being and preferences. Several studies were 
conducted to examine the effects of Oncokompas among cancer survivors, showing 
promising effects on HRQOL but limited effect on patient activation. The current study 
is conducted to investigate efficacy of Oncokompas among incurably ill cancer patients. 

Added value of this study
The findings of this randomized controlled trial show that Oncokompas is not effective 
to improve patient activation among incurably ill cancer patients with a life expectancy 
of more than three months and recruited in the hospital setting. Also, no effects were 
found on self-efficacy and health-related quality of life (HRQOL). This RCT contributes to 
knowledge on the effects and usage of behavioral intervention technologies in palliative 
cancer care. 

Implications of all the available evidence
To support cancer patients to take an active role in managing their disease and healthcare, 
it is important to facilitate the uptake of self-management behaviors. Offering patients 
access to fully automated and self-guided eHealth interventions such as Oncokompas, 
might help to create a shift in patients’ self-management behavior. The lack of effect of 
Oncokompas in our study may be due to the relatively good performance of the included 
patients on the outcome measures at baseline or that Oncokompas in its current form 
needs more tailoring to incurably ill cancer patients. Research on the possibilities to 
further personalize behavioral intervention technologies is needed, to create an optimal 
fit between intervention technologies and patients’ needs. Future research on efficacy of 
behavioral intervention technologies, such as Oncokompas, that aim to improve HRQOL, 
should include users who have a need for palliative care.



84

Chapter 5

INTRODUCTION

Incurable cancer challenges patients to deal with physical, psychological and social 
symptoms, and existential concerns, affecting aspects of their health-related quality 
of life (HRQOL)1,2. Maintaining optimal HRQOL by early identification of symptoms and 
providing access to palliative care services if needed, is an important aspect of palliative 
care. 

Many cancer patients want to be in charge of their own life as long as possible. Moreover, 
there is a growing demand on healthcare resources and patients are increasingly expected 
to adopt an active role in managing their illness and well-being3. The tasks that people 
undertake to deal with managing their health are referred to as self-management4. Self-
management strategies are dependent on individual preferences and characteristics and 
cover multiple domains5, including monitoring symptoms and treatment effects, adjusting 
nutrition and diet, maintaining daily routine by adjusting daily activities, and seeking social 
support5. 

Interventions to support self-management are becoming an integral component of care 
and can have positive effects in cancer patients6. Furthermore, eHealth interventions 
are available to detect and manage side effects of cancer and its treatment7. These 
interventions enable patients to be actively engaged in healthcare, improve health 
outcomes, and lead to positive behavior change8,9. Earlier research suggests that if 
patients’ activation level is increased, improved self-management behaviors will follow10. 
Activated patients – with knowledge, skills and confidence for self-management11 – 
function as collaborative partners in managing their health10,11. Previous studies reported 
positive effects of eHealth interventions on HRQOL and described the ability of eHealth to 
track symptoms over time, access web-based information, and provide prompts when to 
contact healthcare professionals6. 

The eHealth application Oncokompas was developed to support cancer patients to adopt 
an active role to self-manage their symptoms and improve their well-being. Oncokompas 
is a behavioral intervention technology (BIT), which is – as described by Mohr et al. – an 
application which uses features of information and communication technology aimed at 
changing behavioral and mental health outcomes12. Oncokompas is meant as additional 
support for cancer patients and is based on the stepped care principle, supporting 
patients to take actions to deal with their symptoms by themselves, and with professional 
guidance if needed. By using Oncokompas, patients can monitor their symptoms using 
patient-reported outcome measures (PROMs) and get feedback and advice, supporting 
them to deal with symptoms by themselves. Patients also get an overview of supportive 
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care options where they can go to when self-care is not sufficient and professional care 
is needed13,14. Patients can use Oncokompas at their own pace, with 24/7 availability. 
Initially, Oncokompas was developed targeting cancer survivors13. Research showed that 
using Oncokompas improves HRQOL and reduces symptoms among survivors14, and is as 
cost-effective as usual care15. 

The content of the application was extended for use among patients with incurable cancer. 
A pilot study on the feasibility of self-management support delivered by nurses in the 
home setting, with Oncokompas integrated as eHealth component, showed that incurably 
ill cancer patients positively assessed Oncokompas as a self-management intervention. 
However, usage of the intervention was low and Oncokompas had no significant effect 
on patient activation or HRQOL, which may be explained by the fact that many pilot 
participants were already very ill (near the end-of-life), and that the self-management 
support delivered by nurses was superior to the eHealth application16. Based on these 
findings, it was hypothesized that Oncokompas may be more beneficial in patients with 
longer life expectancy regarding patient activation and HRQOL, and as fully automated 
behavioral intervention technology. 

The aim of this study was to determine the efficacy of the eHealth self-management 
application Oncokompas as BIT additional to care as usual and compared to care as usual 
only, on patient activation, general self-efficacy, and HRQOL among incurably ill cancer 
patients, who have a life expectancy of at least three months. The hypothesis is that 
Oncokompas supports incurably ill cancer patients to improve their knowledge, skills and 
confidence to self-manage their symptoms and improve their well-being.

METHODS

Study design
This prospective randomized controlled trial with two parallel groups targeted incurably 
ill cancer patients. Patients in the intervention group got access to Oncokompas directly 
after completing the baseline questionnaire and patients in the control group after three 
months (i.e., after completing the last questionnaire). Outcome measures were collected 
through an online questionnaire at baseline (t0), two weeks after randomization (t1) and 
three months after the baseline measurement (t2). 

The study protocol was approved by the Medical Ethics Committee of VU University 
Medical Center (2018.224). All participants provided written informed consent. The 
study protocol was published previously17. This trial was registered in the Netherlands 
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Trial Register (NTR 7494/NL7285). The CONSORT guidelines (CONsolidated Standards of 
Reporting Trials) were used to report on the results of this trial18.

Study population
Inclusion criteria were: (1) being diagnosed with incurable cancer (not having curative 
treatment options), (2) having a life expectancy of at least three months (not being in the 
end-of-life phase of cancer), and (3) being aware of the cancer’s incurability. Patients were 
excluded if (1) they had severe cognitive impairments, (2) they had poor understanding of 
the Dutch language (not able to complete Dutch questionnaires), (3) they were too ill to 
participate, (4) they did not have access to the Internet or to an e-mail account, (5) their 
healthcare professional thought that participation would be too burdensome due to the 
patient’s participation in other studies, or (6) they already used Oncokompas before (in 
previous research).

Study procedures
Eligible patients were informed about the study by their physician, nurse or nurse 
specialist, at six hospitals in the Netherlands (Amsterdam University Medical Centers, 
University Medical Center Utrecht, St. Antonius Hospital, Haaglanden Medical Center, and 
Jeroen Bosch Hospital). When patients were interested, their healthcare provider asked 
permission to share their contact details with the researchers of the Vrije Universiteit 
Amsterdam (VU). Interested patients were then contacted by phone by the researcher 
to receive more information about the study. After signing informed consent, patients 
received the first questionnaire by e-mail. Thus, patients were informed on the study by 
their healthcare professional from the hospital and included in the study by the research 
team of the VU. 

Care as usual
All patients received care as usual (CAU) during their study participation. CAU was defined 
as the care provided by the oncological team or other healthcare professionals, including 
all medical and supportive care that patients receive, regardless of study participation.

Intervention
Oncokompas is an eHealth self-management application, consisting of three steps: 
measure, learn and act. Screenshots of Oncokompas and an overview of the topics covered 
within Oncokompas can be found in the supplementary material. Patients logging in to 
Oncokompas first enter the step ‘Measure’, where they complete a general questionnaire 
used to select the topics appropriate for this patient (e.g., when someone is retired, the 
topic about ‘work’ will not be shown). Then patients can select which topics they want to 
address within Oncokompas. Subsequently, PROMs are used to monitor patients’ physical, 
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psychological, social and existential well-being. In the next step, ‘Learn’, Oncokompas 
provides information and feedback on patients’ outcomes, tailored to their health status, 
personal characteristics and preferences. Using a traffic-light system (green, orange and 
red), patients get an overview of their overall well-being on topic level. A green score 
means that the patient is doing well on this topic, an orange score means that this topic 
could use attention and support, and a red score means that this topic needs attention 
and support. Then, Oncokompas provides comprehensive self-care advice, such as tips 
and tools. Lastly, within the step ‘Act’, patients receive a personal overview of supportive 
care options, with options for professional guidance when needed. 
Oncokompas was developed using a stepwise, iterative and participatory approach, 
actively involving end users and oncological and palliative healthcare health professionals 
in the design process19.

More information about Oncokompas is available in the study protocol17. 

Randomization
Patients were randomly assigned to the intervention or control group (1:1 ratio), using 
block randomization. Stratification was not applied. The randomization scheme was a 
computer-generated table with random numbers (with a random block length of four, 
six or eight), created by a researcher not involved in the study, who also performed the 
allocation of participants. Neither the participants nor the coordinating researcher were 
blinded after assignment to the intervention, due to the nature of the study intervention. 

Study measures
Since Oncokompas primarily aims to stimulate self-management, the primary outcome 
measure of the study was patient activation, measured with the Patient Activation 
Measure (PAM), a widely recognized questionnaire to measure self-management 
abilities20. The PAM measures patients’ self-reported knowledge, skills and confidence 
for self-management of their health or chronic condition11. It consists of 13 items with a 
4-point Likert scale (i.e., strongly disagree, disagree, agree, and strongly agree) and the 
option “not applicable”. Some items are for example: “Taking an active role in my own 
healthcare is the most important factor in determining my health and ability to function” 
and “I know what each of my prescribed medications do”. The total PAM score ranges 
from 0 up to 100 and is computed by calculating the mean score of all applicable items, 
which is transformed to a standardized activation score (non-applicable items are not 
taken into account). Scores can be divided into four levels, ranging from low activation to 
high activation. A higher total PAM score indicates a higher level of patient activation. A 
difference of four points on the PAM is considered to be clinically meaningful21,22.
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Secondary outcome measures were self-efficacy and HRQOL. The General Self-Efficacy 
Scale (GSE) assesses how a person deals with difficult situations in life23, consisting of ten 
items with a 4-point Likert scale (not at all true, hardly true, moderately true, and exactly 
true). There is no cut-off score available on the GSE; the international average for the GSE 
sum score is 29.5524. Higher GSE scores indicate higher self-efficacy23. The total score 
ranges from 10 to 40, calculated by adding up the scores on all items, as long as no more 
than three items are missing. 

The European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire for patients in palliative care (EORTC-QLQ-C15-PAL) was used to measure 
(domains of) HRQOL25 and consists of 15 items. The questionnaire includes a global quality 
of life scale, two functional scales (physical and emotional functioning), two symptom 
scales (fatigue and pain), and five symptom scales based on single items (nausea, dyspnea, 
insomnia, appetite loss, and constipation). Subscale scores range from 0 up to 100. Higher 
scores on the global quality of life scale and functional scales represent better HRQOL, 
while higher scores on symptom scales indicate higher levels of symptoms. Studies 
regarding the minimal clinically important differences (MCIDs) for the EORTC-QLQ-C15-
PAL are limited and inconclusive26. 

Patients’ sociodemographic and clinical characteristics were assessed at baseline using a 
study specific questionnaire. Information on patients’ cancer type and treatment modality 
were retrieved from medical files. 

Sample size
To demonstrate an increase of at least 0.5 standard deviations in the intervention group 
compared to the control group (i.e., between group change of 0.5 SD) on the PAM 
between t0 and t2 as statistically significant in a one-tailed test using a power of 80% 
(1-ß = 0.80) and a significance level of 5% (α=0.05), 51 participants were required in each 
study arm at three-months follow-up. Anticipating a dropout rate of 25% between t0 and 
t2, the aim was to include 136 patients; 68 participants per study arm at baseline.  

Statistical analyses
Descriptive statistics were generated to compare sociodemographic characteristics, 
clinical characteristics and outcome measures at baseline between the intervention group 
and control group. 

Linear Mixed Models (LMM) were used to compare longitudinal changes in primary and 
secondary outcome measures in both study arms between t0, t1, and t2. Fixed effects 
were used for study arm, measurement, and their two-way interaction, and a random 
intercept for subjects. Missing data was not imputed as LMM accounts for missing data. 
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This RCT was conducted partly before and partly during the COVID-19 pandemic. 
Additional analyses were performed to analyze a possible effect of the pandemic, using 
LMM (measurement * group * (time of participation)). A categorical variable was created 
representing three groups: patients who participated before COVID-19 pandemic (cut-
off date set at 12 March 2020, when the Dutch government advised all citizens to stay 
at home27), patients who were included before the pandemic but completed follow-
up measurements during the pandemic, and patients who were included during the 
pandemic. 

Furthermore, to analyze a possible effect of how Oncokompas was used, Oncokompas’ 
logging data of users were used. Usage as intended was defined as completion of the 
components ‘Measure’ and ‘Learn’ for at least one topic. Additional LMM analyses were 
performed to analyze a possible effect of usage (measurement * usage). Univariable 
logistic regression models were used to examine whether outcome measures, 
sociodemographic and clinical characteristics predicted usage as intended. 

All analyses were performed using IBM Statistical Package for the Social Sciences (SPSS) 
version 26 (IBM Corp., Armonk, NY USA) and according to the intention-to-treat principle. 
A p-value of < 0.05 was considered significant for all analyses. 

Role of the funding source
The funder of the study had no role in study design, data collection, data analysis, data 
interpretation, or writing the report.

RESULTS

Study population
From December 13, 2018 to August 27, 2020, 293 patients were referred to the research 
team, of whom 219 were eligible for inclusion. In total, 143 patients signed informed 
consent, of which 5 patients declined participation upon receiving the baseline 
questionnaire and were not included (response rate 63%). Reasons for declining 
participation were: participation being too confronting (n=14), lacking computer skills 
(n=9), not being interested (n=9), privacy concerns (n=3), and other reasons (n=5); 41 
patients provided no reason for non-participation (Figure 1). In total, 62 patients were 
included before the COVID-19 pandemic (of which 25 patients participated partly during 
the pandemic) and 76 patients during the pandemic. 
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In total, 138 patients completed the baseline questionnaire, of which 69 patients were 
allocated to the intervention and 69 to the control group. Gender balance was achieved 
and the majority had a partner (83%). A large group of participants were highly educated 
(47%), were diagnosed with brain tumors (28%), and received at least one type of 
treatment during study participation (91%) (Table 1). 

Figure 1. Flow diagram of the study     

Patients assessed for 
eligibility (n=293)

Patients who provided 
informed consent (n=143)

Randomized (n=138)

Completion of 3 months 
follow-up (t2)

(n=62)

Completion of 3 months 
follow-up (t2)

(n=60)

Withdrew from the 
study (n=2)
• Too confronting (n=1)
• Unknown (n=1)

Withdrew from the 
study (n=5)
• Too burdensome (n=1)
• Too ill (n=1)
• Questions in survey 

were too difficult (n=1)
• Unknown (n=2)

Withdrew from the 
study (n=1)
• Too burdensome (n=1)

Included in analysis 
(n=69)

Included in analysis 
(n=69)

Excluded (n=150)
• Not eligible based on inclusion and exclusion criteria (n=74)

Too burdensome to participate (n=42)
Too ill / passed away (n=15)
No computer / access to Internet (n=7)
Not being aware of their cancer prognosis (n=3)
Could not be reached (n=3)
Already familiar with Oncokompas (n=2)
Not having incurable cancer (n=1)
Poor understanding of Dutch language (n=1)

• Declined to participate (n=76)
Too confronting (n=14)
Lacking computer skills (n=9)
Not interested in (additional) supportive care (n=5)
Not interested due to few or no cancer related symptoms (n=4) 
Privacy concerns (n=3)
Not wanting to be randomized (n=1)
Dissatisfaction with healthcare process (not related to study) (n=1)
No reason provided (n=39)

Withdrew from the 
study (n=7)
• Too burdensome (n=3)
• Passed away (n=3)
• Questions in survey of 

no added value (n=1)

Withdrew from the 
study (n=6)
• Too ill (n=5)
• Passed away (n=1)

Slide 2: Flow 
diagram hoofdstuk 5 
– blz 90

Completion of baseline 
questionnaire (t0)

(n=138)

Allocated to 
intervention group

(CAU + Oncokompas)
(n=69)

Allocated to control 
group 
(CAU)
(n= 69)

Completion of 2 weeks 
follow-up (t1)

(n=67)

Completion of 2 weeks 
follow-up (t1) 

(n=68)
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Table 1. Sociodemographic and clinical characteristics of the study participants at baseline

Control
group
(n=69)

Intervention
group
(n=69)

Total
group 
(n=138)

Number % Number % Number %
Age in years

Mean (SD) 62.3 (11.9) - 60.0 (12.7) - 61.1 (12.3) -
25th-75th percentile 54.5 – 71.5 - 51 – 68.5 - 53 – 70.3  -

Sex
Male 37 54 37 54 74 54
Female 32 46 32 46 64 46

Education levela

Low 19 28 19 28 38 28
Medium 18 26 16 23 34 25
High 31 45 34 49 65 47
Other/unknown 1 1 - - 1 1

Marital status, partner
Yes 57 83 58 84 115 83
No 12 17 11 16 23 17

Children
Yes 54 78 52 75 106 77
No 15 22 17 25 32 23

Employed
Yes 28 41 23 33 51 37
No 41 59.4 46 67 87 63

Tumor type
Lung cancer 8 12 8 12 16 12
Hematological cancer 8 12 8 12 16 12
Brain tumor 22 32 17 25 39 28
Head and neck cancer 7 10 9 13 16 12
Breast cancer 5 7 10 15 15 11
Gastro-intestinal cancer 10 15 9 13 19 14
Urological cancer 6 9 4 6 10 7
Other 1 1 3 4 4 3
Multiple primaries b 2 3 1 1 3 2

Anti-cancer treatment
None 7 10 5 7 12 9
Single treatment 49 71 49 71 98 71
Combination or multimodal 
treatment 13 19 15 22 28 20

Comorbidities
No comorbidities 37 54 28 41 65 47
One comorbidity 17 25 22 32 39 28
Two or more comorbidities 15 22 19 28 34 25

a Low = elementary school / preparatory secondary vocational education (VMBO), Middle = secondary vocational education (MBO)/ 
general secondary education (HAVO)/ pre-university education (VWO), High = higher vocational education (HBO) / university (WO). 
Dutch abbreviations of the school types are specified between the brackets. b Three patients were diagnosed with multiple primary 
tumors and therefore shown in a separate category. 
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Efficacy of Oncokompas on patient activation, general self-efficacy, 
and HRQOL
The results of the linear mixed model analyses are shown in Table 2. No significant 
differences were found in the course of patient activation over time in the intervention 
group compared to the control group (estimated difference in change T0-T2; 1.8 (90% CI 
-1.0 to 4.7); p-value two-way interaction = 0.56). 

Also, the course of general self-efficacy did not differ significantly between patients in 
the intervention and control group (1.0 (-0.2 to 2.2); p-value two-way interaction = 0.23), 
nor the course of HRQOL (all domains) (Table 2, p-values of two-way interactions ranging 
from 0.23 to 0.91). 

Usage of Oncokompas
Of the 69 patients in the intervention group, 65 activated their account and 48 of them 
(74%) used Oncokompas as intended during the three-month follow-up period. The 
median number of logins among intended users was 3 (interquartile range (IQR) = 2.0-4.0). 
Topics that were most often chosen were: coping with emotions (n=17), cancer related 
anxiety (n=12), side-effects of medical treatment (n=12), fatigue (n=10), tenseness (n=9), 
depression (n=8), and body weight (n=8). 

The course of patient activation (-1.2 (90% CI: -5.8 to 3.5); p-value two-way interaction = 
0.91), general self-efficacy (1.2 (90% CI: -0.7 to 3.2); p-value two-way interaction = 0.49), 
and HRQOL (Supplementary material; Table 2, all domains p-values two-way interactions 
ranging from 0.081 to 0.92) was not significantly different between patients who used 
Oncokompas as intended versus those who did not (Supplementary material; Table 2). 

COVID-19 pandemic
The efficacy of the intervention was not significantly influenced by the COVID-19 
pandemic regarding patient activation (p-value three-way interaction = 0.056) and 
general self-efficacy (p-value three-way interaction = 0.063) (Supplementary material; 
Table 3). There was an effect on the HRQOL subscale dyspnea (p-value three-way 
interaction = 0.018). Patients included during the pandemic showed small differences in 
the course of dyspnea over time (Supplementary material; Figure 2). Among patients who 
were included before the COVID-19 pandemic and completed their follow-up during the 
pandemic, the course of dyspnea was better in the intervention group than in the control 
group at three-months follow-up (Supplementary material; Figure 2). Participation before 
or during the COVID-19 pandemic did not moderate other HRQOL domains (p-values 
three-way interactions ranging from 0.14 to 0.94). 
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DISCUSSION

This RCT investigated the efficacy of the eHealth application Oncokompas and showed no 
significant improvements on patient activation, self-efficacy, or HRQOL among incurably 
ill cancer patients with a life expectancy of more than three months. 

Previous studies showed that eHealth applications can positively affect patient 
empowerment in palliative care and contribute to efficient use of palliative care 
resources28. However, effects on HRQOL are inconclusive29. In this study, no effects were 
found on patient activation, similar to another RCT among cancer survivors14. Furthermore, 
Oncokompas did not improve (different domains of) HRQOL among incurably ill cancer 
patients, similar to a previous RCT on Oncokompas among colon cancer survivors30. In 
contrast, the RCT among cancer survivors (breast-, colorectal-, head and neck cancer, 
and lymphoma), demonstrated that Oncokompas was beneficial to improve HRQOL (small 
effect size) and to reduce tumor-specific symptoms (larger effect sizes)14. There may have 
been a ceiling effect of Oncokompas’ effects on HRQOL, since HRQOL of participants in all 
these studies was already high at baseline (mean summary score of the EORTC QLQ-C30 
was 87.4 among colon cancer survivors30 and 85.3 among various cancer survivors14). Mean 
global quality of life score on the EORTC QLQ-C15 PAL among participants in this study 
was 73.9 (the EORTC QLQ-C15 PAL does not contain a summary score as the QLQ-C30).   

A qualitative study was conducted alongside the RCT to obtain insight in patients’ self-
management strategies to cope with cancer and their experiences with Oncokompas. 
Interviews among cancer survivors and incurably ill cancer patients showed that 
objectives of self-management interventions like Oncokompas correspond well with 
strategies to cope with cancer, i.e. taking a certain responsibility for your well-being, 
and obtaining information and tailored supportive care options31. Due to differences in 
informational preferences during the cancer trajectory, and varying informational needs, 
eHealth solutions should be customizable to individual patients’ needs32. Benefits from 
Oncokompas among cancer survivors were largely gained because of tumor-specific 
topics14. In the present study, Oncokompas was adapted to the needs of incurably ill 
patients in general and no tumor-specific topics were included. It may be that the 
application in its current form is not tailored enough. However, cancer-generic topics 
that were chosen frequently are similar among cancer survivors and incurably ill patients 
(fatigue and stress/tenseness)33. 

In the current study, 26% of the patients did not use Oncokompas as intended, which 
might have affected its efficacy. Reasons for not using Oncokompas were investigated 
in earlier studies: no symptom burden, a busy daily schedule, concentration problems, 
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or having technical issues31,33. To overcome the last two reasons, the interface design 
may be improved to easily navigate through the application and interactive and user-
friendly multimedia formats could be added to present information. To stimulate 
self-management among patients, patients need to be prepared to actively manage 
their care and be engaged in a collaborative and empowering relationship with their 
healthcare professional. It might be helpful to train healthcare providers to support self-
management, using techniques like motivational interviewing34. 

A strength of this study is the high follow-up rate. A study limitation is that the study 
was not powered to examine the efficacy of Oncokompas among patients with different 
patient activation levels or HRQOL profiles. Analyses were performed to explore 
differences in the course between patients who used Oncokompas as intended versus 
those who did not. Those results should be interpreted with caution; these analyses were 
performed post hoc and it is not possible to interpret these findings in terms of causal 
relations. Additionally, the sample size of these groups was limited, leading to high 
uncertainty and imprecision of the findings. Incurably ill patients were included with a 
life expectancy of at least three months, and no upper limit. This may have resulted in a 
mixed study population regarding stressors and care needs, and might have affected the 
results. Oncokompas proved to be more effective among cancer survivors reporting a high 
burden of tumor-specific symptoms14, which makes sense. In contrast, among incurably ill 
patients, cognitive problems may hamper usage and effectiveness of self-management 
applications. Since evidence on MCIDs was limited, it was not possible explain all results 
in terms of clinical importance, which may be concerned as a study limitation. Another 
limitation is that – due to privacy regulations – no information was collected of patients 
not interested in study participation. Also, no medical information was collected about 
the time since the start of the palliative phase, which could have been interesting to gain 
knowledge on how and when to implement behavioral intervention technologies for 
specific patient groups by examining the efficacy of these interventions among patients 
being aware of the incurability of their illness for a longer period of time versus patients 
who just found out. Lastly, the results of the secondary analyses should be interpreted 
with caution; the significant effects in these analyses could be explained due to multiple 
testing. 

Future research investigating the effect of eHealth self-management interventions on 
patient activation and HRQOL, should specifically focus on cancer patients and survivors 
with low activation levels, impaired HRQOL or who express a need for supportive care. 
Furthermore, a longer follow-up might be necessary to detect changes in patient activation 
levels; it might take longer than three months’ time to develop self-management skills. 
Future studies should also include outcome measures to assess patients’ care needs in 
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order to clarify the relationship between needs and usage on the application’s efficacy. 
Additionally, it might be interesting to further examine usage of Oncokompas through 
logging data and evaluation forms, generating additional knowledge on topics of interest, 
informational preferences, and applicability in patients’ daily life33. It would be interesting 
to investigate the accuracy of the current definition of usage as intended and to explore 
whether the relationship between efficacy and usage as intended is properly reflected. 
Since Oncokompas is also available for partners of incurably ill patients35, future research 
may investigate the effects of Oncokompas when dyads use the application together. 
Furthermore, 73% of the patients participated in this RCT during the COVID-19 pandemic, 
which might have influenced routine palliative care36. Contacts with cancer patients may 
have changed from face-to-face contact to video consults, influencing the results. The 
results regarding dyspnea are puzzling and may be a coincidental finding due to multiple 
testing.

In conclusion, Oncokompas in its current format does not increase patient activation, 
general self-efficacy or HRQOL among incurably ill cancer patients with a life expectancy 
of more than three months. More insight is needed in the associations between care 
needs, usage and efficacy of behavioral intervention technologies such as Oncokompas, 
and the added value of further tailoring interventions to individual supportive care needs, 
to create an optimal fit between intervention technologies and patients’ needs.
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SUPPLEMENTARY MATERIAL

Table 1. Overview of all topics covered in Oncokompas for patients with incurable cancer

Domain Topics
Physical Body weight

Daily functioning
Diarrhea
Dysphagia
Dyspnea
Fatigue
Information about treatment options
Appetite loss
Lymphedema
Mouth problems
Nausea and vomiting
Obstipation
Pain
Sexuality
Skin problems
Sleep problems
Other side effects of medical treatment

Psychological Cancer related anxiety (including fear of suffering and fear of dying)
Coping with emotions
Depression
Tenseness

Social Being single and cancer
Choices concerning the end-of-life
Loneliness
Patient-physician communication
Social life
Relationship with partner
Relationship with (adult) children
Work issues

Existential Meaning of life
Saying farewell
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Figure 1. Overview of the different steps within Oncokompas

Step 1: Measure

Step 2a: Learn – Overview of well-being on different topics
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Step 2b: Learn – Tailored information and advice

Step 3: Act
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Figure 2. Graphics of the course of dyspnea over time for patients participating (partly) 
before and (partly) during the COVID-19 pandemic
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ABSTRACT

Background: Evidence on the cost-effectiveness of eHealth in palliative care is scarce. 
Oncokompas, a fully automated behavioral intervention technology, aims to support self-
management in cancer patients. This study aimed to assess the cost-utility of the eHealth 
application Oncokompas among incurably ill cancer patients, compared to care as usual.

Methods: In this randomized controlled trial, patients were randomized into the 
intervention group (access to Oncokompas) or the waiting-list control group (access to 
Oncokompas after three months). Healthcare costs (iMCQ), productivity losses (iPCQ), 
and health status (EQ-5D-5L) were measured at baseline and three months after the 
baseline measurement. Intervention costs were also taken into account. Non-parametric 
bootstrapping with 5000 replications was used to obtain 95% confidence intervals around 
the incremental costs and quality-adjusted life years (QALYs). A probabilistic approach 
was used because of the skewness of cost data.

Results: Altogether, 138 patients completed the baseline questionnaire and were 
randomly assigned to the intervention group (69) or the control group (69). In the base 
case analysis, mean total costs and mean total effects were non-significantly lower in the 
intervention group (-€806 and -0.01 QALYs). The probability that the intervention was 
more effective and less costly was 4%, whereas the probability of being less effective and 
less costly was 74%. 

Conclusions: Among patients with incurable cancer, the fully automated behavioral 
intervention technology Oncokompas does not impact incremental costs and seems 
slightly less effective in terms of QALYs, compared to care as usual. Future research on the 
costs of eHealth in palliative cancer care is warranted to assess the generalizability of the 
findings of this study.

Keywords: palliative care, eHealth, cost-utility analysis, cost evaluation, incurable cancer, 
quality of life 
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INTRODUCTION

Incurable cancer challenges patients to deal with physical and psychological symptoms, 
as well as social and existential concerns1–3. eHealth solutions offer an innovative way to 
support cancer patients in self-managing their cancer-related symptoms. They enable 
patients to remain in charge of their own quality of life as long as possible by providing 
information and advice on how to manage side-effects of cancer and its treatment4,5. 
eHealth applications are available at any time and almost any place. Furthermore, 
they have the potential to improve health outcomes and to reduce healthcare costs by 
providing resource-efficient, patient-oriented care6. 

Oncokompas was developed as a fully automatic behavioral intervention technology 
(BIT) to support cancer patients to adopt an active role in self-managing cancer-related 
symptoms7,8. Patients get tailored feedback and advice based on patient-reported 
outcome measures (PROMs), and a personalized overview of supportive care services. 
Oncokompas is based on the stepped care principle, supporting patients to take actions 
to deal with their symptoms by themselves, only with professional guidance if needed. 
Recently, a randomized controlled trial (RCT) was conducted to determine the efficacy of 
Oncokompas among patients with incurable cancer, in which no significant improvements 
were found on patient activation (i.e., patients’ skills, knowledge and confidence to 
manage their disease9), general self-efficacy and health-related quality of life (HRQOL)10. 

Previous research indicated that psychosocial care and eHealth interventions for cancer 
patients is likely to be cost-effective at different, potentially acceptable, willingness-
to-pay ceilings11–13. Little evidence is available on the cost-effectiveness of eHealth 
interventions in palliative care and mainly focusing on telemonitoring and video 
conferencing14. To our knowledge, evidence on the cost-effectiveness or cost-utility 
of fully automated eHealth interventions used in palliative cancer care settings is not 
yet available. Economic evaluations are needed to enhance evidence-based decision 
making and to create and facilitate realistic business models and payment of eHealth 
services15,16. With a cost-utility analysis (CUA), the ratio between the costs and effects 
of an intervention are analyzed. Effects of an intervention are often expressed using the 
generic measure of health gain, quality-adjusted life years (QALYs)17,18. 

The aim of this study was to assess the cost-utility of the eHealth application Oncokompas 
among patients with incurable cancer, compared to care as usual, within the context of an 
RCT.
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METHODS

Study design and population
Detailed information on the study design can be found in previous publications10,19. Data 
on the cost-utility of Oncokompas were collected alongside an RCT to determine the 
efficacy of Oncokompas among adult patients (≥ 18 years) with incurable cancer (i.e., not 
having curative treatment options)10. 

Patients were recruited through healthcare professionals (e.g., medical oncologists, 
nurses, or nurse specialists) in six hospitals in the Netherlands (Amsterdam University 
Medical Centers (locations VUmc and AMC), University Medical Center Utrecht, St. 
Antonius Hospital, Haaglanden Medical Center, and Jeroen Bosch Hospital). Patients 
were included when they had a life expectancy of at least three months and when they 
were aware of the incurability of their cancer. Patients were excluded when they had 
severe cognitive impairments, poor understanding of the Dutch language, did not have 
access to the Internet or to an e-mail address, or when they were already familiar with 
Oncokompas. In addition, patients were excluded when they were too ill to participate or 
when participation would be too burdensome according to their healthcare professional 
due to the patient’s participation in other studies. All participants provided informed 
consent before study participation.

The study protocol was approved by the Medical Ethics Committee of VU University 
Medical Center (2018.224) and has been published previously19. This trial was registered 
in the Netherlands Trial Register (NTR 7494/ NL7285).

Randomization and allocation
Patients who completed the baseline questionnaire were randomly allocated (1:1 ratio) 
to the intervention group or the control group, getting access to Oncokompas directly 
or after three months respectively. Randomization was performed by an independent 
researcher, using a computer-generated randomization scheme with a random block 
length of four, six or eight. Neither the coordinating researcher nor the participants were 
blinded after allocation, due to the nature of the intervention.  

Care as usual
Patients randomized to the intervention group and the control group received care as 
usual, which is defined as the care provided by the oncological team or by other healthcare 
professionals. This includes all medical and supportive care that patients received, 
regardless of their study participation.
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Intervention
Oncokompas is an eHealth application, supporting patients to adopt an active role in 
managing their disease. Patients navigate through Oncokompas in three steps; measure, 
learn, and act. First, patients are asked to fill in online patient-reported outcome measures 
(PROMs) on the topics of their own choice, to measure the severity of their symptoms 
(‘Measure’). Subsequently, patients get an overview of their health status on their chosen 
topics, after which they get information on their symptoms and advice on how to manage 
their symptoms on their own (‘Learn’). In addition, patients get an overview of healthcare 
professionals where they can go to when professional help is necessary (‘Act’). Oncokompas 
is meant as an additional form of support, not as a replacement of healthcare professionals.

Outcome assessment
Outcomes measuring the efficacy of Oncokompas (i.e., patient activation, general self-
efficacy and HRQOL) were assessed at baseline (t0), after two weeks (t1), and three 
months after the baseline measurement (t2)10. Outcomes measuring the cost-utility of 
Oncokompas (i.e., costs and utility outcomes) were collected at t0 and t2. Costs were 
assessed with the Medical Consumption Questionnaire (iMCQ) and the Productivity Cost 
Questionnaire (iPCQ), developed by the Institute for Medical Technology Assessment 
(iMTA)20,21. The iMCQ and iPCQ measure healthcare use, help received from family and 
friends, and productivity losses in the previous three months, respectively. Patients’ 
HRQOL was measured using the EuroQol-5 Dimensions (EQ-5D-5L). The Dutch index tariff 
was used to transform patients’ given answers to utility scores22.

Costs were calculated from a societal perspective and included costs of healthcare, 
costs for patients and their families (e.g., travelling costs, help received from family and 
friends), costs within other sectors (e.g., productivity losses), and intervention costs. 
Costs of healthcare and costs for patients and their families were calculated by multiplying 
the units of resource use (e.g., general practitioner (GP) visits) by the integral cost price 
per unit23,24. To calculate costs for travelling to healthcare services, the units of resource 
use were multiplied by the mean distance to the healthcare service times the price per 
kilometer. Productivity losses included losses as a result of absenteeism (absence from 
paid work) and presenteeism (reduced quality of the paid work performed). Absenteeism 
was calculated as the number of days absent from work. The friction cost method, 
using a friction period of 85 days, was used to calculate losses due to absenteeism23. 
Presenteeism was calculated by multiplying the days of less productivity at work by the 
estimated amount of lost quality of the work performed on an 11-point scale. One hour of 
paid work was priced as €38 (regardless of gender and age)24. All prices were converted to 
prices for 2019, using price indexes. Neither costs nor effects were discounted, due to the 
three months follow-up period.
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Intervention costs included the costs for Oncokompas, which are estimated at €450,000 
annually. These were calculated using a top-down approach and comprise the costs for 
ICT, product and data management, content updating, implementation, and marketing. 
Based on 18.000 users per year (i.e., approximately 15% of all newly diagnosed patients25), 
intervention costs per user were estimated at €2513.

Statistical analysis
SPSS version 27 (IBM, Armonk, NY, USA) and STATA version 16 (STATA, College Station, 
TX, USA) were used to perform the analyses. Chi-square tests and independent t-tests 
were used to analyze whether randomization resulted in comparable groups of patient 
characteristics across study arms, as well as a Mann-Whitney U test when data were not 
normally distributed.

A base case intention-to-treat analysis was performed to test the cost-utility of 
Oncokompas compared to care as usual. In the base case analysis, all participants – who 
completed the first questionnaire and were allocated to a study arm – were included, 
imputing any missing data. Due to the differences in baseline total costs and EQ-5D score 
and the fact that only one follow-up measurement was available (i.e., three months after 
the baseline measurement), the base case analysis was corrected for baseline EQ-5D and 
costs. 

Depending on level of missing data (i.e., data missing on item level or questionnaire level), 
different methods were used for imputing missing data. When data were missing on item 
level (e.g., when a patient reported to have visited the GP, but did not report the number 
of visits), assumptions were based on means per study arm (intervention or control) and 
time point. When data was missing on questionnaire level, total costs or EQ-5D utility 
scores were imputed per time point per study arm, using multiple imputation by chained 
equations (predictive mean matching). Variables found to be associated with missing data 
(i.e., living situation), observed costs (i.e., living situation), or EQ-5D utility scores (i.e., 
treatment, education level, comorbidities, having children, GSE score) were included 
in the multiple imputation model. Ten imputed datasets were created and analyzed 
separately. Using Rubin’s rules (1987), results of the 10 analyses were pooled. 

The cumulative costs and the number of QALYs per patient were calculated to perform 
incremental cost-utility analyses. The sum of all costs measured with the iMCQ and iPCQ 
at t2, and the intervention costs (intervention group only), were used to calculate the 
total cumulative costs per patient from t0 to t2. EQ-5D utility scores measured at t2 were 
multiplied by the three months’ time period (time between t0 and t2) to calculate QALYs. 
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An incremental cost-utility ratio (ICUR) was calculated by dividing the incremental costs 
(mean costs in the intervention group minus mean costs in the control group) by the 
incremental effects (mean QALYs in the intervention group minus mean QALYs in the 
control group). Non-parametric bootstrapping with 5000 replications was used to obtain 
95% confidence intervals around the ICUR, which were projected on a cost-utility plane. A 
probabilistic approach was used rather than reliance upon significance levels to describe 
the results due to the skewness of cost data26. 
  
Sensitivity analyses were performed to assess the robustness of the findings of the base 
case analysis, namely: 
1.	 not adjusting the base case analysis for baseline EQ5D scores and baseline total costs;
2.	 performing a complete case analysis among patients with complete data at all time-

points; 
3.	 including varying intervention costs of Oncokompas (€15 and €100 per user) in the 

base case analysis; 
4.	 performing the base-case analysis from a healthcare perspective, including only 

healthcare costs and intervention costs; 
5.	 imputing data for patients who died during the study (to preclude an effect of higher 

mortality in the intervention group compared to the control group); 
6.	 excluding patients who died during the study (idem).

RESULTS 

Study population
Patients were recruited between December 2018 and August 2020. In total, 293 
patients were screened for eligibility to participate in this study, of which 219 patients 
were eligible. Of these patients, 138 were willing to participate and completed the 
baseline questionnaire (response rate 63%) (10). Reasons to decline participation were: 
participation being too (emotionally) confronting (n = 14), lacking computer skills (n = 9), 
not being interested (n = 9), privacy concerns (n = 3), and other reasons (n = 5); 41 patients 
provided no reason for non-participation. Subsequently, patients were randomly assigned 
to the intervention group (n = 69) or the control group (n= 69), of which respectively 60 
(87%) and 61 (88%) patients completed the follow-up questionnaire three months after 
the baseline measurement. No significant differences in sociodemographic and clinical 
characteristics were found between the intervention and control group at baseline (Table 
1). Figure 1 shows a flow diagram of the study and the reasons for drop-out. Table 1 
summarizes the characteristics of the 138 patients included in this study. 
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Table 1. Patients’ sociodemographic and clinical characteristics at baseline

Total group 
(n=138)

Control group
(n=69)

Intervention group
(n=69) p-value

Number % Number % Number %
Age in years 0.29

Mean (SD) 61.1 (12.3) - 62.3 (11.9) - 60.0 (12.7) -
IQR 53 – 70.3  - 54.5 – 71.5 - 51.0 – 68.5 -

Gender 1.00
Male 74 55% 37 54% 37 54%
Female 64 45% 32 46% 32 46%

Education level 0.61
Low/medium/unknown 73 53% 38 55% 35 51%
High 65 47% 31 45% 34 49%

Living situation* 0.38
Living alone 28 20% 16 24% 12 17%
Living with kids/partner 109 80% 52 77% 57 83%

Marital status 0.82
Partner 115 83% 57 83% 58 84%
No partner 23 17% 12 17% 11 16%

Children 0.69
Yes 106 77% 54 79% 52 75%
No 32 23% 15 22% 17 25%

Employment 0.38
Yes 51 37% 28 41% 23 33%

Absent from work > 3 months 29 57% 17 61% 12 52%
No 87 63% 41 59% 46 67%

Tumor type 0.83
Brain tumor 39 29% 22 32% 17 25%
Gastro-intestinal cancer 19 14% 10 15% 9 13%
Lung cancer 17 12% 8 12% 8 12%
Hematological cancer 16 12% 8 12% 8 12%
Head and neck cancer 16 12% 7 10% 9 13%
Breast cancer 15 11% 5 7% 10 15%
Urological cancer 10 7% 6 9% 4 6%
Other 4 3% 1 1% 3 6%
Multiple primariesa 3 2% 2 3% 1 1%

Treatment 0.55
No treatmentb 12 9% 7 10% 5 7%
Single, multiple or multimodal 
treatment 126 91% 62 90% 64 93%

Comorbidities 0.43
None or one comorbidity 104 75% 54 78% 50 73%
Multiple comorbidities 34 25% 15 22% 19 28%

a Three patients were diagnosed with multiple primary tumors (one with head and neck cancer & gastro-intestinal cancer, one with 
lung cancer & urological cancer, and one with gastro-intestinal cancer & melanoma (other)) and are therefore shown in a separate 
category. b Getting no treatment also includes best supportive care and symptom management. *Missing in one patient.
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Costs and utility scores at baseline and follow-up
Mean total costs for patients over the last three months at baseline were €4479 (SD = 
4933) in the intervention group compared to €5506 (SD = 6521) in the control group. 
No significant differences in total costs were found between the intervention and usual 
care group (p-value = 0.30). At baseline, also no statistically significant differences were 
found in EQ-5D utility scores between the intervention group and control group (p-value 
= 0.35), which were respectively 0.76 (SD = 0.18) and 0.79 (SD = 0.17).

The mean costs of patients per time point per group are presented in Table 2. Complete 
data at t0 and t2 were available for 138 patients and 121 patients respectively. Table 3 
shows the EQ-5D utility score per time point per group. 

Table 3. Mean EQ-5D utility score per time point

Time point N Control group
Mean (SD)

Intervention group
Mean (SD)

EQ-5D
Baseline  138 0.79 (0.17) 0.76 (0.18)
3 months follow-up 121 0.80 (0.18) 0.74 (0.21)

Abbreviations: SD, standard deviation; n, sample size

Cost-utility analyses
The results of all cost-utility analyses are presented in Table 4. In the base case analysis, 
mean costs and mean effects were non-significantly lower in the intervention group 
compared to the control group (incremental costs: −€806, 95% CI −€2453 to €674, and 
incremental effects: −0.01 QALYs, 95% CI −0.03 to 0.001). Bootstrapping with 5000 
replications was performed to assess the uncertainty surrounding the base case analysis. 
Of the bootstrapped cost-utility pairs, 74% fell into the south-west quadrant, indicating 
that the intervention was less effective and less costly. In 4% of the simulations, the 
intervention was more effective and less costly (south-east quadrant). 

To assess the robustness of the base case analysis, additional sensitivity analyses were 
performed (Table 4). All analyses showed non-significantly lower costs in the intervention 
group compared to the control group (−€990 to −€401) and non-significantly lower QALYs 
in the intervention group compared to the control group (−0.01 to −0.02), except for the 
base case analysis with no correction for baseline EQ5D and costs and the complete case 
analysis (in which only patients with complete data at all time-points (i.e., t0 and t2) were 
included), which showed significantly lower QALYs in the intervention group compared to 
the control group (−0.02 and −0.01, respectively). The sensitivity analyses showed that 
the intervention group had a probability of 71-85% to be less effective and less costly. 
Figure 2 represents the cost-utility planes of all analyses. 
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DISCUSSION  

This study investigated the cost-utility of the eHealth self-management application 
Oncokompas as a behavioral intervention technology to support incurably ill cancer 
patients to adopt an active role in managing their disease, and to improve their HRQOL. 
The base case analysis showed that incremental costs and incremental effects were non-
significantly lower in the intervention group than in the control group (−€806 and −0.01 
QALYs, respectively). These findings indicate that Oncokompas for incurably ill cancer 
patients does not impact incremental costs and seems slightly less effective than care as 
usual. The probability that the intervention is less effective and less costly was 74%.   

Additional sensitivity analyses – taking into account varying intervention costs, and a 
healthcare perspective – confirmed the robustness of these findings, showing non-
significant lower costs and effects. The sensitivity analyses taking into account only 
patients with complete data, and the base case analysis with no correction for baseline 
EQ-5D and costs, showed non-significantly lower incremental costs and significantly 
lower incremental effects. Two additional analyses were performed to analyze whether 
patients who died during the study influenced the study results: an analysis in which data 
was imputed for patients who died during the study (as though they were still alive) and 
an analysis excluding the patients who died during the study. These sensitivity analyses 
were performed because mortality in the intervention group was non-significantly higher 
in the intervention group compared to the control group (3 (5%) versus 1 (2%)). As 
Oncokompas is not expected to influence mortality, but a difference due to coincidence 
directly influences mean QALYs, these sensitivity analyses were conducted. Both analyses 
showed small changes in incremental costs, and the incremental QALYs showed a non-
significant difference. The intervention group still had a probability of 73% to 76% that 
incremental QALYs and costs were lower than in the control group. 

The findings of this study are in line with the findings of the parallel study on the efficacy 
of Oncokompas among incurably ill cancer patients (the cost outcomes were gathered 
alongside the trial on the efficacy of Oncokompas), which showed no improvements on 
patient activation, general self-efficacy, and HRQOL10. Earlier research indicated that 
palliative care services among cancer and non-cancer populations are cost-effective 
compared to care as usual27,28. However, these palliative care interventions mainly 
comprised hospice care, hospital-based palliative care programs and home-based 
palliative care programs, and did not include eHealth interventions for use in palliative 
care27,29. To the best of our knowledge, this is the first study investigating the cost-utility 
of a digital health intervention in palliative cancer care. A recent study among cancer 
survivors treated with curative intent showed that Oncokompas was effective to improve 
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HRQOL, while costs from a societal perspective were similar to usual cancer survivorship 
care13. In this study, positive effects of Oncokompas on HRQOL could be merely attributed 
to a decrease of tumor-specific burden (30). The content of Oncokompas for use in cancer 
survivorship care is developed for survivors of different cancer types specifically8,30 
(e.g., survivors of breast cancer and colorectal cancer get different content within the 
application). However, Oncokompas for use in palliative care is developed for incurably 
ill cancer patients in general, which might not be tailored enough for cancer patients to 
realize improvements on their HRQOL. 

There has been a debate whether the use of QALYs in palliative care is appropriate31,32, 
due to changing patient values and priorities near the end-of-life and the question 
whether QALYs are sensitive enough to capture the effects of a complex intervention as 
palliative care. QALYs enable decision makers to compare between competing demands 
of resources and to ensure that resources are well distributed32. In the Dutch guideline23, 
the EQ-5D-5L is the PROM of first choice to calculate QALYs. However, the EQ-5D-5L 
focuses on generic symptoms and does not measure symptoms relevant for (incurable) 
cancer or palliative care, such as fatigue, social isolation or spiritual symptoms (e.g., 
finding meaning and purpose in life)1–3. This might affect the results regarding the cost-
utility in incurably ill cancer patients. It is notable that EQ-5D-5L scores in this study 
were relatively high among participants, which adds to the discussion on whether all 
aspects of HRQOL are properly measured with the EQ-5D-5L within this population. As an 
alternative measure, it might be interesting for future studies to use a cancer-specific, or 
even palliative cancer-specific utility instrument alongside the EQ-5D to investigate cost-
utility of supportive care interventions among incurably ill cancer patients33. In addition, it 
might be worthwhile to measure HRQOL from a broader perspective than just the ‘health 
perspective’; for example by using the Adult Social Care Outcomes Toolkit (ASCOT)34,35. 

A strength of this study is that multiple sensitivity analyses were conducted to assess 
the robustness of the base case analysis. Both an analysis from a societal perspective, as 
an analysis from a healthcare perspective were performed, including intervention costs 
and healthcare costs36. Another strength is the high follow-up rate, resulting in a more 
or less comparable percentage of participants with complete data at follow-up in both 
groups (87% and 88%). A limitation of this study is that the study was not powered to 
perform cost-utility analyses in specific sub groups, hampering the ability to, for example, 
conduct analyses among those who used Oncokompas as intended versus those who did 
not. Additionally, selection bias might have occurred, which may affect generalizability 
of the study findings. Unfortunately, due to privacy regulations, no data was gathered on 
non-responders, hampering the possibility to compare characteristics of responders and 
non-responders. Another potential limitation is that – although the number of missing 
data was relatively low – missing data was imputed based on assumptions (missing data 
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on item level) or multiple imputation techniques (missing data on questionnaire level), 
which may not necessarily reflect reality. In addition, the results of this study might not 
be generalizable to other countries, since cost prices per unit and productivity losses 
were based on Dutch tariffs23. Furthermore, this study was (partly) conducted during the 
COVID-19 pandemic, which have affected routine palliative care and thereby the results 
of this study. In addition, the follow-up of this study was three months; this time frame 
might have been too limited to visualize the cost-saving potential of Oncokompas. Lastly, 
in this study informal care costs were included to calculate the costs for patients and 
families. However, in this study only informal costs were included for informal caregivers’ 
time spent on homecare, personal care and nursing care. When caregivers work less in 
a paid job due to their caregiving tasks, total informal costs made by caregivers in fact 
could be higher. In addition, caregiving tasks might be demanding which might result in 
increased costs due to presenteeism37,38. Future research might investigate whether usage 
intensity of eHealth affects cost-utility of eHealth interventions and to what extent total 
costs of eHealth interventions are affected by costs for informal caregivers.  

Study implications
Findings of this economic evaluation of Oncokompas indicate that Oncokompas does 
not impact incremental costs and seems slightly less effective than care as usual among 
incurably ill cancer patients. Current evidence on the cost-utility of eHealth interventions 
is mainly focusing on telemonitoring and video conferencing; to the best of our knowledge 
this study is among the first studies on cost outcomes regarding a fully automated BIT 
in palliative cancer care. The results of this study are limited. However, it is still possible 
that Oncokompas supports patients to be better informed about their symptoms and 
thereby being of added value to palliative cancer care. More studies in palliative cancer 
care are needed to put this study on the cost-utility of eHealth among incurably ill cancer 
patients into perspective. This is warranted, since costs could be a major barrier for the 
implementation of eHealth interventions.

CONCLUSIONS

The fully automated behavioral intervention technology Oncokompas does not impact 
costs and seems slightly less effective in terms of QALYs compared to care as usual for 
patients with incurable cancer. This study contributes to the evidence on cost evaluations 
of eHealth in palliative care. However, more research on the costs of eHealth in palliative 
cancer care is warranted to assess the generalizability of the study findings.
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ABSTRACT

Objective: The web-based application Oncokompas was developed to support cancer 
patients to self-manage their symptoms. This qualitative study was conducted to obtain 
insight in patients’ self-management strategies to cope with cancer and their experiences 
with Oncokompas as a fully automated behavioral intervention technology.

Methods: Data were collected from semi-structured interviews with 22 participants (10 
head and neck cancer survivors and 12 incurably ill patients). Interview questions were 
about self-management strategies and experiences with Oncokompas. Interviews were 
audio-recorded, transcribed verbatim, and analyzed using thematic analysis.   

Results: Participants applied several self-management strategies, among which trying to 
stay in control and make the best of their situation. They described Oncokompas’ added 
value; being able to monitor symptoms and having access to a personal online library. Main 
reasons for not using Oncokompas were concentration problems, lack of time, or having 
technical issues. Recommendations were made for further development of Oncokompas, 
relating to its content, technical and functional aspects. 

Conclusions: Survivors and incurably ill patients use various self-management strategies 
to cope with cancer. The objectives of self-management interventions as Oncokompas 
correspond well with these strategies: taking a certain responsibility for your well-being, 
and being in charge of your life as long as possible by obtaining automated information 
(24/7) on symptoms and tailored supportive care options. 

Keywords: eHealth, supportive care, self-management, evaluation of care, cancer, head 
and neck cancer
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INTRODUCTION

Digital technologies supporting patients to self-manage cancer-related symptoms are 
evolving rapidly in cancer care1–3 and can improve patients’ health-related quality of life 
(HRQOL) and self-management behavior4–6. 

The fully automated behavioral intervention technology (BIT) Oncokompas was 
developed to support cancer patients to self-manage their cancer-related symptoms 
in addition to medical care. Self-management is described as “an individual’s ability to 
manage the symptoms, treatment, physical and psychosocial consequences, and lifestyle 
changes inherent in living with a chronic condition”7. Based on three steps in Oncokompas 
(Measure, Learn and Act), patients are supported to take action to meet their supportive 
care needs. A participatory design approach was used to develop Oncokompas; end-
users, healthcare professionals, researchers, policymakers, and insurance companies were 
actively involved in the design process8. From 2017 until 2020, two randomized controlled 
trials (RCTs) were conducted to determine the efficacy of Oncokompas among cancer 
survivors and incurably ill patients9,10. Evaluation of the trial among incurably ill patients 
is still in progress, but the results of the RCT among cancer survivors are available11. 
Oncokompas was (cost)effective to improve HRQOL and to reduce symptom burden 
among cancer survivors, but did not show significant effects on patients’ knowledge, skills 
and confidence to self-manage their illness (i.e., patient activation)11. Most participants 
were long-term survivors, being more than two years after diagnosis, and already might 
have obtained sufficient self-management skills, knowledge and confidence. 

Oncokompas seems most effective among survivors reporting higher burden of tumor-
specific symptoms, survivors with lower self-efficacy, higher personal control (i.e., 
believing to be able to control life events and circumstances12), or higher health literacy13. 
In total, 52% of the survivors used Oncokompas as intended (i.e., completion of the 
components ‘Measure’ and ‘Learn’ for at least one topic). Main reasons for not using 
Oncokompas were no symptom burden, no supportive care needs, or lack of time14. 

Despite insights in the efficacy of Oncokompas, underlying mechanisms of the efficacy and 
usage of Oncokompas as a self-management application remain unclear. To create more 
understanding about ways in which self-management applications could fit into patients’ 
daily life, also patients’ self-management strategies to deal with the impact of cancer and 
its treatment are of interest. To summarize, the aim of this qualitative study was to gain 
more insight in how cancer survivors and incurably ill cancer patients deal with cancer in 
their daily lives and how they experience Oncokompas as a fully automated BIT supporting 
them to cope with cancer-related symptoms. The results can be used to create a better fit 
between patients’ self-management strategies and their wishes regarding BITs. 



140

Chapter 7

METHODS 

Context and selection of study participants
Since Oncokompas has been developed targeting all cancer patients (all cancer types 
and all treatment modalities), both cancer survivors and incurably ill cancer patients 
were included in this study. We recruited participants through two different channels; 
through routine care (survivors of head and neck cancer (HNC; all subsites, all treatment 
modalities) (at least three months after cancer treatment with curative intent) and 
as a follow-up study adjacent to a randomized controlled trial (incurably ill patients 
(no curative treatment options)). Eligible patients were 18 years or older and able to 
communicate in Dutch. Patients were excluded if they had severe cognitive impairments 
or did not have access to a computer or an e-mail address.

Recruitment of HNC survivors was conducted in the context of routine care and therefore 
ethical approval was not needed. Survivors were asked to participate in this evaluation 
study by their head and neck surgeon or nurse at the department of Otolaryngology – 
Head and Neck Surgery, Amsterdam UMC. When patients were interested, they received 
an information letter about the study and gave their written consent to get contacted by 
the research team. Subsequently, patients were contacted to schedule the interview. All 
HNC survivors who participated in the study provided written informed consent at the 
start of the interview. 

Recruitment of incurably ill cancer patients was conducted in the context of an RCT 
determining the efficacy of Oncokompas10, and therefore, ethical approval was needed. 
The study was approved by the Medical Ethical Committee (METc) of Amsterdam UMC, 
location VUmc (2018.224, A2019.15). Inclusion criteria were being diagnosed with 
incurable cancer (any cancer type and treatment modality), having a life expectancy of 
at least three months, and being aware of the incurability of the cancer. Patients were 
excluded when they were too ill to participate or when participation would be too 
burdensome. Patients were asked to give their written informed consent for participation 
in the RCT. Additionally, they were asked to give their consent to be approached for this 
qualitative follow-up study. Patients who gave their permission to get contacted for the 
follow-up study received an information letter with an invitation for the interview (per 
e-mail of per post). When patients were interested to participate, they were asked to 
return the reply card or to send an e-mail in response. Then, patients were contacted 
by the research team to schedule the interview. All incurably ill cancer patients who 
participated in the study provided written informed consent at the start of the interview. 
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The application ‘Oncokompas’
Oncokompas is a web-based eHealth application supporting cancer survivors and patients 
to self-manage their cancer-generic and tumor-specific symptoms. Oncokompas consists 
of three steps: Measure, Learn, and Act. Within the first step ‘Measure’, users are asked 
to complete patient-reported outcome measures (PROMs) on different topics related 
to their HRQOL. These PROMs target physical, psychological and social functioning, and 
existential issues. Users can select which topics they want to monitor in Oncokompas. 
Answers on PROMs are processed real-time and linked to information and feedback in 
the step ‘Learn’, which provides an overview of users’ well-being on topic level using 
a traffic-light system. Green scores mean that users are doing well on topics. Orange 
scores mean that topics could use attention and support. Red scores mean that topics 
need attention and support. Subsequently, Oncokompas provides tailored information 
and advice, such as tips and tools to deal with symptoms. In the step ‘Act’, users receive a 
personalized overview of supportive care options in their neighborhood. When users have 
orange scores on topics, the overview includes options for self-help interventions. When 
users have red scores on topics, feedback always includes the advice to contact their 
(specialized) healthcare professionals15. 

Interview and procedure
From July 2019 till July 2020, 22 semi-structured interviews were performed by two 
interviewers (VvZ [cancer survivors] and AS [incurably ill cancer patients]), both trained 
in qualitative research methods. The interviews were scheduled at patients’ preferred 
location; home (n = 11), the outpatient clinic (n = 1), or by phone due to safety measures 
during the COVID-19 pandemic (n = 9). One participant with speech impairments gave 
written response to the interview questions. Interviews lasted 39 to 94 minutes (median 
66 min). 

The interview scheme comprised two main topics with related questions (Table 1), derived 
from Oncokompas implementation and development experiences of the research team, 
and the literature. Interviews were recorded digitally and transcribed verbatim. Due to 
practical reasons, participants did not receive the transcripts for comments or corrections. 
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Table 1. Interview topics

Topics Themes
Self-management strategies 	– How do you cope with cancer-related symptoms in your daily life?

Experiences using Oncokompas When patients used Oncokompas:
	– Why did you use Oncokompas?
	– How did Oncokompas help you to deal with symptoms?
	– What actions did you undertake after using Oncokompas?

When patients did not use Oncokompas:
	– Why did you not use Oncokompas?

Data analysis
The software program Atlas.ti (version 8) was used to analyze the transcripts, using 
reflexive thematic analysis16,17. Data analysis ran parallel to data collection. Two coders 
(AS and VvZ) read the transcripts to get familiar with the data and then analyzed the data 
individually. Descriptive citations within the transcripts were coded into themes and more 
refined subthemes derived from the data. Each interview was coded individually, after 
which the findings were discussed in consensus meetings. In these meetings, the coders 
discussed their findings, resolved differences, and created a thematic framework based 
on the consensus of their individual findings. Doubts during these meetings (e.g., coding 
certain citations into main themes) were consulted with two independent researchers 
(IVdL and KH). During analysis, themes and subthemes were constantly reviewed 
critically to review whether a coherent pattern of themes and subthemes was formed18. 
Furthermore, the coders made notes during the consensus meetings to report on the 
analysis process. 

All extracted quotes used in this paper were translated from Dutch into English. To ensure 
participants’ privacy, information that could lead to persons’ identification was removed.
The guidelines for consolidated criteria for reporting qualitative research (COREQ) were 
followed to report about the study design, procedures, analysis, and findings19. 

RESULTS    

Study population
In total, 71 patients were invited (23 HNC survivors and 48 incurably ill patients) of which 
22 patients agreed to be interviewed (10 survivors (43%) and 12 patients (25%); Figure 
1). We aimed to get comparable group sizes and had to invite more incurably ill patient 
to realize this. After 22 interviews no additional valuable information was obtained, and 
data saturation had been reached (i.e., carefully weighing the adequacy of the data for 
addressing the research questions, based on all data gathered in both patient groups20). 
Participant characteristics are shown in Table 2.
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Figure 1. Flow diagram of the study
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Table 2. Participant characteristics (n = 22) 

Total 
n (%)

HNC
survivors
n (%) 

Incurably ill 
patients
n (%) 

Sex
Male
Female

14 (64)
8 (36)

7 (70)
3 (30)

7 (58)
5 (42)

Age at interview (in years)
Mean (SD)
Minimum
Maximum

65.5 (10.2)
38
81

64.2 (11.8)
38
81

66.6 (8.8)
49
78

Marital status 
Single / divorced
Having a relationship/Living together
Married
Widow(er)

4 (18)
2 (9)
15 (68)
1 (5)

2 (20)
1 (10)
6 (60)
1 (10)

2 (17)
1 (8)
9 (75)
-

Highest level of education completed 
Low 
Middle
High
Unknown 

9 (41)
5 (23)
7 (32)
1 (5)

4 (40)
2 (20)
3 (30)
1 (10)

5 (42)
3 (25)
4 (33)
-

Current employment
Paid job 
No paid job / Unemployed / Incapacitated
Retired

5 (23)
5 (23)
12 (55)

2 (20)
3 (30)
5 (50)

3 (25)
2 (17)
7 (58)

Type of cancer
Breast cancer
Lung cancer
Gastrointestinal cancer 
Head and neck cancer
Hematological cancer
Brain tumor

3 (14)
2 (9)
3 (14)
11 (50)
2 (9)
1 (5)

-
-
-
10 (100)
-
-

3 (25)
2 (17)
3 (25)
1 (8)
2 (17)
1 (8)

Time since cancer diagnosis 
1 – 3 years
3 – 5 years
> 5 years
Unknown 

7 (32)
8 (36)
6 (27)
1 (5)

4 (40)
5 (50)
-
1 (10)

3 (25)
3 (25)
6 (50)
-

The results of the study related to patients’ strategies to cope with cancer in their daily 
lives and their perspectives on Oncokompas. Patients’ perspectives on Oncokompas were 
divided in different categories: the positive aspects of Oncokompas and experiences 
relating to the content of the application, its technical and functional aspects, and actual 
usage of the application.
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Self-management strategies
Table 3 provides an overview of strategies to cope with cancer in daily life. Self-
management strategies described by HNC survivors and incurably ill patients were quite 
similar. Participants mentioned that self-managing their disease means being able to take 
care of themselves, not being dependent of others. It means knowing when to ask for help 
(e.g., from the healthcare provider). They specified that it means to stay in control of your 
life; being able to take care of yourself and being in control. For example, by making a plan 
for the future, taking care of things that need to be arranged. Some participants made 
adjustments to their daily lives, such as trying to maintain a daily rhythm, choosing friends 
more consciously and making adjustments to their living environment (e.g., to make it 
easier to live at home).

“I think it’s about making a plan for yourself. […] Regarding my disease, I made a 
living will. […] I also talked to my partner about some things, how I want things 
to be later on.” (P16)

Many participants – both survivors and incurably ill patients – described that their health 
behaviors changed after or during their disease. They mentioned being more aware to 
adopt a healthy life style, (e.g., by having more exercise), paying attention to nutrition and 
limiting or quitting alcohol consumption and smoking.

“You can ensure that your life remains your life as much as possible. That is very 
important, because often when people get sick they no longer look for solutions. 
That is understandable, because you have to process many things. Well, after 
this you try to pick up your life and keep your body in shape, and not just sit and 
watch the world go by, waiting until it’s your time. Because then it will be over in 
no time.” (P20)

Participants endorsed the importance to take certain responsibility for their own well-
being; listen to your body, seek help when necessary and remain critical to what their 
healthcare provider tells. Some participants indicated that they wanted to deal with 
symptoms on their own first, with additional help if necessary. 

Participants endorsed the importance to stay optimistic, trying to make the best of the 
situation. Mainly incurably ill participants mentioned that it is not helpful to feel sorry for 
yourself, to look forward rather than backward, try to enjoy life and do the things they 
want to do, and focus on what is still possible rather than what is no longer possible.
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Table 3. Participants’ self-management strategies to cope with cancer-related symptoms

Themes Subthemes Example of a subtheme quotation
Staying in control 	– Being able to take care of yourself 

	– Being in control:
•	 Making a plan for the future, arrange 

things for later
•	 Paying attention to a healthy life style

	° Have enough exercise
	° Pay attention to diet
	° Moderate smoking and alcohol use

•	 Adjustments to daily life
	° Adjustments in living environment 

(house and car)
	° Choose consciously with whom you 

want to stay in contact with
	– Maintain a daily rhythm 

“It [self-management] means being in 
control. That I take action when I feel 
something is wrong. […] As so many 
things in life, I’d like to be in control 
about that [being informed about the 
disease]. It’s not always possible. You 
are dependent of the doctor’s schedule 
to a certain degree, but I understand 
that. That’s okay. I’m not the director 
myself, but I’m the assistant director.” 
(P3)

Taking responsibility 	– Listening to your body and its signals
	– Dealing with symptoms on your own 

when possible, seek help otherwise
	– Always continue thinking for yourself

“In the end I’m the one making the 
decision about what I eat and which 
medication I take. So, I think that I 
have the ultimate responsibility [about 
my health]” (P7)

Staying optimistic 	– Not feeling sorry for yourself 
	– Trying to make the best of the situation:

•	 Enjoying life and do the things you 
want to do

•	 Looking at what is still possible 
instead of what is no longer possible

•	 Looking forward rather than 
backward

“My optimism is an instrument to 
fight the situation. Every day I want 
to be happy with everything that’s 
surrounding me. Because of the cancer 
I am much more aware of that, which 
is also an instrument to feel stronger” 
(P7)

Seeking distraction 	– Keeping yourself busy and do not think 
about being ill too much

“For me, that [seeking distraction] is 
very important. […] I’ve picked up an 
old stamp collection again, that’s a 
mess now. Well yeah, I’m looking for a 
purpose and distraction – when it’s not 
possible with others, you also have to 
keep yourself busy.” (P13)

Acknowledging your 
symptoms and finding 
acceptance

	– Accepting that the disease has become 
part of your life

	– Accepting that you cannot control 
everything 

	– Adjusting your goals; make less strict 
demands on yourself

	– Not being shy to speak about your illness 
and its limitations to others

“I dare to speak up for everything – 
when I’m talking with other people – I 
do not care what they say. I tell them 
about my limitations, so that they 
know about it.” (P1)

Seeking reassurance 	– Needing confirmation not to worry from 
people around you

“There are so many things that can 
scare you, because you simply do not 
know. I need someone who says ‘you 
do not have to worry’. It is normal or it 
will pass by, or you have to learn how 
to deal with it in life.” (P9)
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“Since my health deteriorated last year I said to myself; I just want to do positive 
things. Anything negative is wasted time. You get angry sometimes, then I take 
a breath and look at it positively again. I do not want to waste time to negativity 
anymore. So when things are negative, I take a breath, and then I go on with 
other, happy things.” (P21)

Participants specified that it helps to seek distraction; keep yourself busy and think about 
the disease as little as possible. It also helped them to acknowledge their symptoms and 
to find acceptance; for example, accept that you cannot control everything. Incurably 
ill patients mentioned their acceptance that cancer is part of their life. Furthermore, 
participants adjusted their goals and made less strict demands to themselves. Telling 
people about your disease and limitations and seeking reassurance (e.g., needing 
confirmation from people every now and then not to worry about things) were also 
mentioned.

 “There are so many things that can scare you, because you simply don’t know. I 
need someone who says ‘you do not have to worry’. It is normal or it will pass by, 
or you have to learn how to deal with it in life.” (P9)

Participants’ perspectives on Oncokompas 

Positive aspects of Oncokompas 

Many participants mentioned the added value of Oncokompas (Table 4). There were no 
major differences in experiences between survivors and incurably ill patients. Oncokompas 
enabled participants to self-manage their symptoms. The given advice can be applied 
immediately and without help of a healthcare provider. Furthermore, Oncokompas allows 
participants to monitor their symptoms, enables them to compare their well-being over 
time and helps prioritizing symptoms, based on the traffic light system. Red scores on 
topics could be a stimulant to take action. It was appreciated when the color system 
matched a participant’s own feelings regarding specific symptoms. 

The added value of Oncokompas being a personal online library was described, offering a 
fast and simple way to obtain information and advice, which participants could turn back 
to 24/7. It was appreciated that Oncokompas covers many topics profoundly and provides 
an overview of supportive care options. Additionally, the information in Oncokompas on 
the psychological impact of cancer was appreciated. 

“What I really appreciated was that the psychological impact of being ill is discussed 
extensively [within Oncokompas]. When you talk with the physician in the hospital, that’s 
about the medical -, the physical things. Also, some basic questions when you come in, 



148

Chapter 7

like ‘how are you?’. But then it stops. […] For me that’s more important [the psychological 
impact] than the physical side of being ill.” (P15)

Participants positively valued being able to print their results in Oncokompas to discuss 
their results with their healthcare provider. Also, the reliability of Oncokompas and its 
accessibility were described as valuable. The application is evidence-based and it is 
pleasant being able to use Oncokompas at home. 

“I think that it is easier for people to find information established by research 
among cancer patients themselves. You can find a lot of information on the 
Internet about what can happen to you, and so many websites tell you different 
things. So, I think that this [Oncokompas] is very nice to have.” (P20)

Furthermore, the application being available on your tablet – besides availability on a 
computer – was appreciated. 

The majority mentioned that they would recommend Oncokompas to fellow patients. 
However, participants indicated that it would depend on the specific person. They would 
recommend Oncokompas, because it could provide solutions that you do not think about 
yourself immediately, and that it could be especially useful for patients who are less 
assertive.

“Those tips, maybe there are some things that – maybe not when all topics 
scored green, but if a topic is orange or red, than you can get some nice 
suggestions [from Oncokompas] that you would not think of yourself.” (P5)

In addition, it was mentioned that Oncokompas could help patients to reflect on their 
situation and to take care of symptoms by themselves.
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Table 4. Positive aspects of Oncokompas according to participants

Themes Subthemes Example of a subtheme quotation
Enabling patients to self-
manage 

	– Advice can be applied immediately 
(without the support of a healthcare 
provider)

	– Compare your well-being over time
	– Determine priority to manage 

symptoms based on color-based 
overview and take action based on 
orange and red scores

	– Scores on topics could confirm your 
own feelings

“The red scores [on a topic in 
Oncokompas] – then apparently you 
suffer from it [the symptoms] and it needs 
attention. Then I have a look [at the 
information and advice] and think ‘Do I 
recognize this? What do I do with it? Can 
I do something about it on my own, or do 
I need help?’ And with the orange scores 
I just have a look ‘What’s going on here? 
And how can I prevent that it [the topic] 
turns from an orange score into a red 
score? How do I get it back into green?’ 
That I don’t suffer from it anymore.” (P15)

Personal library / 
resources 

	– Overview of supportive care options
	– Attention for the psychological 

impact of cancer 
	– Possible to get back to the advice in 

Oncokompas
	– Fast and simple way to obtain 

information
	– Many topics are covered profoundly 

within Oncokompas

“[I’ve learned] that there are many 
options to get support. And now you know 
exactly – well, that it is advised to get 
support or not. Or that the advice is to talk 
about certain things with people in your 
environment, that helped me.” (P16)

Discuss symptoms with 
healthcare provider

	– Results can be printed to discuss 
them with healthcare provider

“For example, I can print my results. If I can 
take my results to my general practitioner 
or whoever, so I can say ‘Well, look at this, 
this is the advice I got [from Oncokompas]. 
I think that’s useful.” (P9)

Reliability 	– Evidence-based
	– Professional lay-out

“I think that it is easier for people to find 
information established by research 
among cancer patients themselves. 
You can find a lot of information on the 
Internet about what can happen to you, 
and so many websites tell you different 
things. So, I think that this [Oncokompas] 
is very nice to have.” (P20)

Accessibility 	– Availability at home and use 
Oncokompas at your own pace

	– Availability on your tablet (besides 
computer)

“I thought that it was pleasant to just use 
it [Oncokompas] by myself, at home.” 
(P16)

Why recommend 
Oncokompas to other 
patients? 

	– Oncokompas could provide solutions 
that you do not think about yourself 

	– Oncokompas can be useful for 
people who are less assertive

	– Important to analyze yourself and 
Oncokompas could support this

	– Specific recommendation to others 
depends on individual person

“I think – for people who are not able 
to – or who do not want to – for whatever 
reason – search for information by 
themselves and to be empowered… – 
because that is necessary when you are in 
the hospital, to be assertive. I think that 
this [Oncokompas] can be very useful for 
those people.” (P3)
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Experiences relating to Oncokompas’ content, its technical aspects and 
functional aspects, and actual usage 
An overview of patients’ experiences with Oncokompas is provided in Table 5. The 
themes and some underlying subthemes are discussed below. Regarding Oncokompas’ 
content, several downsides were mentioned. Some participants thought the content was 
confronting or content felt not applicable. For example, advice could feel judgmental or 
‘too intense’, or the provided information and advice were already known. 

“You get these supportive care options and in some cases I thought; this is too 
extreme or too generic. Or I got the advice to contact my GP, well… I thought of 
that myself already. That’s of no use. […] For me it was too generic.” (P9)

It was mentioned that certain content in Oncokompas was missing, such as advice on 
specific symptoms. Additionally, participants indicated that some content was difficult 
to understand. For example, the complexity of the PROMs to monitor their symptoms. 
Furthermore, it could be difficult to interpret to which healthcare provider Oncokompas 
refers: 

“Then Oncokompas tells me, ‘Please contact your healthcare provider’. Well… 
who is that healthcare provider? I have like three, four physicians…” (P9)

Regarding technical aspects of Oncokompas, participants mentioned the structure of 
the application was not optimal; for example, flexibility lacks within the application. 
Several other technical aspects related to the accessibility of Oncokompas. It would 
be appreciated having the possibility to get access to Oncokompas on mobile phones. 
Furthermore, participants preferred to set settings in Oncokompas their selves. For 
example, how often you want to receive reminders for Oncokompas. 

Several functional aspects were mentioned by the participants, related to user instructions, 
time investment and peer-to-peer contact. Regarding the use of Oncokompas, 
participants mentioned that it would be helpful to add additional instructions on how 
to use Oncokompas. Concerning time investment, participants mentioned that filling in 
questions within Oncokompas is too time-consuming. It would be useful to indicate how 
much time it takes to complete a topic in the application at the beginning. Reminders 
and updates can motivate to use Oncokompas periodically and notify patients that new 
content is available in Oncokompas. To facilitate peer-to-peer contact, it was mentioned 
that it would be helpful to add a functionality making it possible to exchange tips with 
peers. 
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Participants also described their motivation to use Oncokompas or their reasons for 
non-use. Concentration problems, a busy daily schedule, or having problems with the 
Oncokompas registration (because of technical problems or because the invitation e-mail 
ended up in the spam folder) were reasons for not using Oncokompas. Others, who used 
Oncokompas at least once, indicated that it was hard to get motivated and to follow-
up the advice provided in Oncokompas in their daily life (e.g., advice about exercising). 
Experiencing high symptom burden could stimulate using Oncokompas, compared to 
experiencing no or few symptoms. Also mentioned was to get more motivated to use 
the application, when the healthcare provider would have access to the results within 
Oncokompas. 

Participants’ expectations regarding future use of Oncokompas varied. Mainly incurably 
ill patients indicated that it would depend on their disease progression how often they 
would use Oncokompas in the future. Survivors’ expectations varied from using it once 
per month, or once per quarter, to expecting no further use at all due to having a stable 
health status.  

Participants’ opinion about the best moment to provide access to Oncokompas varied. 
Participants wished they had access to Oncokompas at an earlier timepoint (now they got 
access months after their treatment or after years of being ill): advices and supportive 
care options were often already known. Some thought it would be best to get access 
to Oncokompas at diagnosis. Then people often have many questions and insecurities. 
Others stated that it would be “too much” when Oncokompas would be offered directly 
at diagnosis. Some preferred to get access to Oncokompas during treatment, because 
this would enable them to monitor side-effects of treatment. However, participants 
mentioned that after treatment they had time to think about all their experiences and be 
more at ease, which could be helpful for using the application. It was also suggested to 
offer access to Oncokompas repeatedly during the cancer trajectory. For example, when 
impactful events happen (e.g., hospital admissions).  
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Table 5. Experiences during usage of Oncokompas and recommendations for further 
improvements

Themes Subthemes Example of a subtheme quotation
Content … is 

confronting
	– Advice feels ‘too intense’
	– Advice feels judgmental
	– Confronting when topics need 

attention or support (i.e., having 
orange or red scores on topics)

	– Confronting to read about having 
children, when you are not able to 
become pregnant/have children

“For example, with the topic ‘Activities 
of daily living’. I am less fit and then I 
got the advice to get a personalized 
rehabilitation plan. Then I just thought 
like ‘Well, that’s solution is just too 
‘heavy’ for my problems. Because I just 
think ‘I’m less fit, but that applies for 
many people. I just have to exercise 
and walk more than I do now, but a 
personalized rehabilitation plan… […]’ 
That’s no tailored advice.” (P9)

… feels not 
applicable 

	– Information and advice within 
Oncokompas are already known

	– Referral to healthcare providers is 
unnecessary, when patient is already 
treated by that specific healthcare 
professional

	– Advice does not match with patients’ 
preferences

	– Advice is not specific enough 
(tailoring)

“– that topic is about fatigue. Well, 
then you can read all about that and 
about what you can do. That you have 
to exercise more. Well yeah…I know all 
those things. And my physiotherapist 
also tells me that. […] To be honest, it 
does not get me anywhere.” (P22)

… is missing  	– Missing information and advice 
about specific symptoms 

	– Topic ‘Sexuality’ in Oncokompas is 
not sufficient

“An orange score – your social life [the 
topic]. It is only about loneliness. Well, I 
am not lonely. People who have cancer 
may feel lonely. […] For me it’s too 
limited. Your social life, when you have 
always been a member of a sport club 
and you cannot walk anymore because 
your leg has been amputated because 
of cancer, that’s something different 
than being lonely, right? I think that 
[the information and advice] is too 
limited.” (P3)

… is difficult to 
understand

	– Referral to healthcare provider is too 
generic; not clear which healthcare 
professional is meant 

	– Complexity of PROMs:
•	 Some questions can be 

interpreted in different ways
•	 Some questions are difficult to 

answer because some days you 
feel different than other days 

“Then Oncokompas tells me, ‘Please 
contact your healthcare provider’. 
Well… who is that healthcare provider? I 
have like three, four physicians…” (P9)
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Technical 
aspects

Structure 
of the 
application

Flexibility lacks within the 
application:

	– It is not possible to return to the 
overview with topics (when topics 
have been chosen)

	– It is not possible to remove topics 
after they have been chosen in the 
topics-overview

“And then you cannot go back to 
the overview of all the topics [within 
Oncokompas]. I tried, but it is not 
possible. […] And when you start the 
questions, you cannot go back. But you 
should be able to go back.” (P2)

Accessibility 	– Facilitate compatibility of the 
application on your mobile phone 

	– Annoying when you are not able to 
log in to the application (e.g., when 
you forgot your password)

	– It could be a barrier to create an 
account with a password

“I was thinking – it should be available 
for everyone. […] When you first have to 
create an account – that’s the downside 
– and of course I lost my password… 
It is accessible, because of course you 
can create an account. But for me it 
is a barrier. […] When you just want to 
have a quick look, you have to create an 
account.” (P9)

Preferred 
settings

	– Prefer to set settings yourself, for 
example:
•	 How often you want to receive a 

reminder for Oncokompas
•	 Whether or not the page jumps 

to the next question when 
answering questions

“That depends on the stage of the 
disease you’re in [wanting to receive 
reminders to fill in Oncokompas]. 
Basically, you’re getting better over 
time. However, not with every type of 
cancer, but often people get better. So, I 
think then there is less need. […] I would 
say, a little more often in the initial 
phase of the disease.” (P3)

Functional 
aspects

User 
instructions 

Within the application:
	– Add additional instructions about 

the possibility to fill in Oncokompas 
multiple times

	– Add additional instructions about 
the possibility to choose (multiple) 
topics in Oncokompas

	– It is not clear that Oncokompas 
remembers your given answers, so 
that you can fill in Oncokompas at 
a later moment, right where you 
left off

	– The question if you are sure you 
want to fill in all topics within 
Oncokompas has to be displayed 
more prominently

Concerning the application:
	– Not completely clear what 

Oncokompas is before first use

“Because initially, I received [the 
invitation for] Oncokompas by mail, 
right? For me it was a bit unclear what I 
could do with it [Oncokompas] exactly. 
Then I just started to use it anyway.” 
(P2)

Time 
investment

It takes too much time to fill in the 
PROMs 

	– Add an indication how much time it 
takes to complete topics 

	– A functionality was missed 
which gives an indication of the 
progression regarding completion 

“And just add information on how much 
time it takes to address that specific 
topic. That you say something like – 
normally it takes four minutes, or ten 
minutes or whatever. So that someone 
can say ‘I’ll do that topic next time’.” 
(P2)
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Peer-to-peer 
contact

	– Add a functionality which makes it 
possible to exchange tips with peers

“For example, a small forum – […] that 
[tips from other people with cancer] 
would be nice.” (P6)

Reminders and 
updates

	– Useful to receive reminders to use 
Oncokompas periodically

	– Notify users when new content is 
available

“At one point I was using it 
[Oncokompas] and when I got tired, I 
thought ‘I’ll let it rest for a while’. And 
then I was busy again with 1001 other 
things and you have to be reminded to 
use it [Oncokompas] again. […] It would 
be useful then [to get a reminder].” (P7)

Usage Motivation 	– It can be hard to find intrinsic 
motivation to get started with advice 
given in Oncokompas 

	– When healthcare provider could 
see the results within Oncokompas, 
this would motivate to fill in 
Oncokompas more seriously

	– It is more likely that people use 
Oncokompas when they experience 
symptoms in their daily life

	– Curiosity about the advices within 
Oncokompas could motivate use 

	– Using Oncokompas on 
recommendation of the healthcare 
provider 

“When my situation changes and it 
gets worse – well, I see it [Oncokompas] 
as a reference book, where I can 
find information about this and 
that, about what I can do myself. Or 
where I can find help. […] When it’s 
not necessary I think it’s nonsense to 
use it [Oncokompas]. You know, like 
when I am talking to you on the phone 
right know – I just feel good. I don’t 
feel the urge to read information [in 
Oncokompas] about what could happen 
to me, so to speak.” (P22)

Reasons for 
non-use

	– Registration was not possible due to 
technical problems

	– Not owning a computer
	– Invitation mail to register for 

Oncokompas ended up in the spam 
box

	– Hard to use a laptop due to 
concentration problems

	– Being busy with other things; using 
Oncokompas had no priority

“I am sure that it [Oncokompas] will 
support me in the future, but at the 
moment it’s so busy – and it takes a 
lot of energy to sit behind a laptop. 
So that’s why it has not happened yet 
[using Oncokompas].” (P20)

DISCUSSION    

This study provided insight in self-management strategies of survivors and incurably 
ill patients to cope with cancer and their experiences with the fully automated BIT 
Oncokompas. 

In line with earlier studies21–26, participants’ strategies to cope with cancer varied: taking 
care of oneself, changing health behaviors and adopting a healthy life style. In addition, 
participants noted the importance to acknowledge their symptoms and find acceptance. 
Self-management strategies related to both problem-focused coping (i.e., removing, 
evading, or diminishing (impact of) stressful situations) and emotion-focused coping 
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(i.e., minimizing emotional distress)27. The objectives of self-management applications as 
Oncokompas correspond well with survivors’ and patients’ views on how they deal with 
cancer: these applications enable them to be in charge of their life as long as possible, 
providing automated information (24/7) on how to take actions to meet their supportive 
care needs, and encourage them to take a certain responsibility for their own well-being. 

Within current healthcare system, it is increasingly acknowledged that not only healthcare 
professionals are experts regarding patients’ diseases; also patients themselves are 
experts, with most knowledge about their illness experience and their strategies to 
deal with cancer28. Howell et al. (2021) recommended several actions to provide self-
management support in routine care24. Actively involving patients in their own care 
and engaging them in self-management at the earliest moment possible, stimulating 
and guiding them to apply self-management strategies to cope with acute and chronic 
problems, could maximize the benefits of self-management interventions and stimulate 
patients to be more engaged in the self-management of their own well-being – with 
knowledge, skills and confidence to self-manage their illness24. Identifying patients’ self-
management strategies and explaining how interventions such as Oncokompas could 
contribute to these strategies may increase adoption among patients. Furthermore, 
techniques like motivational interviewing – creating a constructive conversation about 
behavior change29 – and offering self-management support30 might help patients to get 
motivated to use BITs in their daily life. 

Regarding participants’ experiences with Oncokompas, some described Oncokompas’ 
added value on their self-management strategies, while others mentioned that using 
Oncokompas had no additional value. Our results are in line with previous studies, 
investigating the feasibility of Oncokompas15,31. For example, the usefulness of 
Oncokompas in general by providing useful information and advice15,31. In contrast 
to previous studies which mentioned that feasibility was positively affected by the 
user-friendliness of Oncokompas, the present study shows the potential to refine the 
structure of Oncokompas on its technical level to optimize Oncokompas’ ease of use 
and anticipating on reasons for non-use such as concentration problems or a lack of 
time. Improving user-friendliness of Oncokompas could stimulate patients to use the 
application more frequently and thereby positively affect patient activation levels.  

This study emphasizes the importance to continuously evaluate interventions in 
collaboration with end-users, as is stressed by Catwell and Sheikh (2009)32. For example, 
participants specified that information within Oncokompas did not match with their 
preferences or their personal situation, corresponding to the results of the RCT among 
cancer survivors14. This indicates that further tailoring could improve Oncokompas. 
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Participants also gave recommendations for further development of Oncokompas 
regarding its content, and functional and technical aspects. Some of these – for example 
further tailoring of Oncokompas and adding additional instructions on how to use 
Oncokompas – may also stimulate patients to use Oncokompas who otherwise would not 
use the application, for example due to concentration problems or a lack of time, because 
it could decrease the time patients have to invest to use Oncokompas.

Patients’ strategies to cope with cancer vary per individual and can change over time33. 
This suggests that there is no ‘perfect’ moment to provide patients access to self-
management applications such as Oncokompas, which corresponds to our findings that 
the preferred moment to get access to Oncokompas varied. However, understanding 
the diversity of patients’ preferences regarding access to self-management applications 
is essential when offering patient-centered care, tailored to the individual. Based on 
the current evidence, it is recommended to offer patients access to self-management 
applications at different time points in the cancer trajectory. Using a tailored approach 
when offering interventions to end-users might be helpful to stimulate patients to use 
BITs like Oncokompas and increase its benefits. 
 
A strength of this study is that both cancer survivors and incurably ill patients participated. 
We did not find important differences between these two study populations. However, 
HNC survivors are a specific patient group, due to their tumor location. The results of the 
randomized controlled trial among cancer survivors showed most effects of Oncokompas 
on HRQOL and symptom burden in HNC survivors11, which might be explained by the large 
variety of symptoms compared to survivors of other cancer types. This may affect the 
generalizability of this study among patients with other cancer types.   
Another limitation of this study is the elapsed time since the (non)use of Oncokompas, 
which varied among participants (two weeks to 2,5 months) due to the recruitment 
procedure of both patient groups. For participants who used Oncokompas more recently, 
it may have been easier to recall their experiences. In addition, patients’ experiences are 
specific for Oncokompas; it might be difficult to generalize the results to other web-based 
applications. Furthermore, it is possible that participation bias occurred because patients 
who experience severe symptom burden or who experience more distress in their daily 
life, might be less open to study participation which could affect the representativeness of 
the results. Also, a convenience sampling method was used for data collection, negatively 
affecting generalizability of the study34. Lastly, no background information is available 
about non-responders and their reasons for non-participation. 
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In conclusion, cancer survivors and incurably ill cancer patients use various self-
management strategies to cope with the impact of cancer in daily life. Objectives of 
fully automated behavioral intervention technologies as Oncokompas correspond well 
with these strategies: taking a certain responsibility for their own well-being, and being 
in charge of their life as long as possible by obtaining automated information (24/7) on 
symptoms and tailored supportive care options.
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ABSTRACT 

Background: Incurable cancer does not only affect patients, it also affects the lives of 
their partners. Many partners take on caregiving responsibilities. The burden of these 
caregiving tasks are often associated with physical, psychological and social difficulties 
and many partners have unmet supportive care needs. Oncokompas is an eHealth self-
management application to support partners in finding and obtaining optimal supportive 
care, tailored to their quality of life and personal preferences. A randomized controlled 
trial will be carried out to determine the efficacy and cost-utility of Oncokompas. 

Methods: A total of 136 adult partners of patients with incurable cancer will be included. 
Partners will be randomly assigned to the intervention group, which directly gets access 
to Oncokompas, or the waiting-list control group, which gets access to Oncokompas after 
three months. The primary outcome measure is caregiver burden. Secondary outcome 
measures comprise self-efficacy, health-related quality of life and costs. Measures will be 
assessed at baseline, two weeks after randomization and three months after the baseline 
measurement. 

Discussion: This study will result in evidence on the efficacy and cost-utility of 
Oncokompas among partners of patients with incurable cancer, which might lead to 
implementation of Oncokompas as a health service for partners of patients with incurable 
cancer. 

Trial registration: Netherlands Trial Register identifier: NTR 7636. Registered on 23rd 
November 2018 (https://www.trialregister.nl/).

Keywords: incurable cancer, caregiving, partners, eHealth, self-management, caregiver 
burden
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BACKGROUND

It is well known that cancer does not only affect patients; the disease also has a 
considerable impact on the lives of their partners1,2. Partners of patients with incurable 
cancer often help with personal care and provide practical and emotional support to 
patients3,4. It is not uncommon that they perform caregiving tasks they are not trained 
for (e.g., the management of medication and symptoms). Partners may feel overwhelmed 
by these tasks. They often also consider their own problems as less important than those 
of the patient5,6. Since cancer increasingly becomes a chronic illness, partners of cancer 
patients are challenged to be involved in the management of the patient’s care and 
quality of life for an increasing extent of time, while they also have to maintain their own 
well-being7.  

Although caring for a loved one can be rewarding8, informal caregiving responsibilities 
are also associated with physical, psychological and social difficulties1,4,9–11. Frequently 
reported symptoms among caregivers are sleeping problems, fatigue, and psychological 
distress12-14. Many partners have to give up (part of) their normal daily activities due 
to their caregiving tasks, for example their work or social activities1,15. Partners may 
experience high burden levels related to their responsibilities and the impact of the 
caregiving on their daily lives1,5,16. Caregiver burden is defined as “the extent to which 
caregivers perceive that caregiving has an adverse effect on their emotional, social, 
financial, physical, and spiritual functioning”17. Studies have shown that these adverse 
effects negatively influence the quality of life of partners1,2, 9-14,18-20.

Many partners do not know where to go for advice and guidance or do not have time to 
seek help 13,21-23. Therefore, there is a growing interest in self-management interventions 
and eHealth applications as ways to improve (the early access to) supportive care 
targeting partners of patients with incurable cancer7,24,25. 

The eHealth self-management application Oncokompas has been developed to support 
patients and partners of patients with incurable cancer in finding and obtaining optimal 
supportive care. Oncokompas helps them to monitor their quality of life using patient-
reported outcome measures (PROMs), followed by automatically generated tailored 
feedback, self-care advice, and advice on supportive care services. The content of the 
version of Oncokompas for partners is focused on self-care of the partner and targets 
the partner alone instead of the couple (i.e., patient and partner together), for example 
to inform and advise partners about their shifting roles and responsibilities, their 
relationship, financial resources, and their work situation. The application is tailored 
to the partner’s health status and personal preferences. There is a dedicated version 
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of Oncokompas available for patients treated with curative intent26-28 and for patients 
with incurable cancer29. The aim of this randomized controlled trial is to determine the 
efficacy of Oncokompas as a self-management instrument on caregiver burden, general 
self-efficacy and health-related quality of life among partners of patients with incurable 
cancer and to assess its cost-utility. 

METHODS/DESIGN

Study design
A prospective randomized controlled trial (RCT) with two parallel groups will be conducted 
to determine the efficacy and cost-utility of Oncokompas among partners of patients with 
incurable cancer.

Partners will be randomly assigned to the intervention group or the waiting-list control 
group. Partners in the intervention group will get direct access to Oncokompas, while 
partners in the control group will get access to the intervention three months after 
the baseline measurement (i.e., after completion of the last questionnaire). Partners 
will receive three questionnaires; at the time of inclusion (t0), two weeks after 
randomization (t1), and three months after the baseline measurement (t2). Figure 1 shows 
the flow diagram of the RCT. Figure 2 shows the schedule of enrollment, intervention 
and assessments (according to the Standard Protocol Items: Recommendations for 
Intervention Trials (SPIRIT)). 

This study is approved by the VUmc Medical Ethical Committee (registration number 
2018.517). All respondents will provide written informed consent before inclusion and will 
be informed that participation is voluntary. Partners can withdraw from the study at any 
time without any consequences. 
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Screening for 
eligibility

Intervention group

Access to 
Oncokompas

+ Care as usual

Informed consent

Waiting list
control group

Care as usual

Baseline 
assessment (t0)

Follow-up 
assessment (t1)
2 weeks after 
randomization

Follow-up 
assessment (t1)
2 weeks after 
randomization

Follow-up 
assessment (t2)
3 months after 

baseline 
measurement

Follow-up 
assessment (t2)
3 months after 

baseline 
measurement

Access to 
Oncokompas

Exclusion:
- Younger than 18 years
- Severe cognitive 

impairments or psychotic 
behavior

- Poor understanding of 
Dutch language

- Already familiar with using 
Oncokompas

Randomization

Figure 1. Flow diagram of the RCT
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STUDY PERIOD
Enrollment Allocation Post-allocation Close-out

TIMEPOINT t0 t1 t2
ENROLLMENT:

Eligibility screen X
Informed consent X
Allocation X

INTERVENTIONS:
Access to Oncokompas (intervention group)
Care as usual (intervention and control group)
Access to Oncokompas (control group)

ASSESSMENTS:
Primary outcome measure X X X
Secondary outcome measures X X X
Cost-utility measures X X

Figure 2. The schedule of enrollment, intervention and assessments of the RCT (according to 
SPIRIT)

Study population

Inclusion and exclusion criteria

In this study, partners of patients with incurable cancer will be included. Partners are 
included when they are aged ≥ 18 years, and have access to an e-mail address. Partners 
are excluded when they have severe cognitive impairments or psychotic behavior, or 
when they have a poor understanding of the Dutch language (and thereby are not able 
to complete a questionnaire in Dutch). They will also be excluded when they already used 
Oncokompas earlier in life (e.g., if they have had cancer themselves) or when their partner 
with cancer participates in the Oncokompas RCT which is currently conducted among 
patients with incurable cancer29. 

Study procedures
In this study, a multi-component recruitment strategy is followed. Partners will be 
recruited through: 1) (online) recruitment materials, 2) healthcare professionals and 3) 
direct contact with the researcher. Table 1 gives an overview of the different recruitment 
strategies used within this study. 
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Table 1. Overview of the different recruitment strategies 

Recruitment strategy Recruitment channel
Recruitment through (online) 
recruitment materials

Online:
	– Online advertising on websites and online newsletters
	– Social media

Printed:
	– Advertisements in newspapers and magazines
	– Leaflets and posters in offices of healthcare professionals

Recruitment through:
	– Relevant organizations targeting informal caregivers or relatives of (cancer) 

patients 
	– Cancer patient organizations
	– Walk-in consultation services 
	– Hospitals
	– Psycho-oncological care centers 

Recruitment through a 
healthcare professional

	– Healthcare professionals (e.g., psychologists, rehabilitation centers, general 
practitioners, physiotherapists, nurse practitioners)

Recruitment through face-
to-face contact with the 
researcher

	– Events targeting partners of patients with incurable cancer 

Recruitment through (online) recruitment materials 

Several recruitment materials have been developed to recruit partners through online 
channels. The contact details of the researcher and URL of the website of Oncokompas 
(www.oncokompas.nl) are mentioned in all recruitment materials. On the Oncokompas 
website, partners can find more information about Oncokompas and the study, such as 
how they can apply to participate. When partners are interested to participate in the 
study, they can fill in an online contact form on the website. 

Recruitment through a healthcare professional

Partners eligible to participate will also be approached through healthcare professionals. 
When a partner is interested to participate in the study, the researcher will contact the 
partner by phone to further inform him or her about the study. 

Recruitment through direct contact with the researcher

Partners will also be informed about the study on events targeting relatives of patients 
with incurable cancer. If interested, they will receive an information letter about the study.

To summarize, many organizations throughout the Netherlands will be involved in the 
study by informing and referring partners of patients to the website of Oncokompas (or 
directly to the research team); all other actions regarding the study are carried out by the 
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research team of the Vrije Universiteit Amsterdam, the Netherlands. Therefore, this study 
is marked as a monocenter study. 

Partners who want to participate

Partners meeting the inclusion and exclusion criteria will receive an information package 
by post (consisting of an information letter, an informed consent form and a reply 
envelope). If partners want to participate in the study, they are asked to return the signed 
informed consent form using the reply envelope. After the coordinating researcher has 
received the signed informed consent form, this researcher will send partners a link to 
the online baseline questionnaire by e-mail. After completion of the first questionnaire, 
partners will be randomized into the intervention group or the control group. Partners 
randomized in the intervention group will receive an invitation e-mail for Oncokompas to 
activate their personal account. Partners randomized in the control group will receive an 
e-mail to activate their account after completion of the last questionnaire (t2). 

Randomization

Randomization takes place in a 1:1 ratio. Block randomization will be used to randomly 
assign partners to the intervention group or the control group. Block size varies between 
four up to eight. Random allocation software (i.e., Sealed Envelope) is used by a researcher 
not involved in the study to create the randomization scheme. This researcher also carries 
out the allocation process during the study and notifies the coordinating researcher of 
the study of the outcome of the allocation. The coordinating researcher will send partners 
the invitations to activate their Oncokompas account, which means that blinding of the 
researcher is not possible. Trial participants themselves are also aware of the outcome of 
the allocation; they receive an e-mail with the outcome of the allocation after they filled 
in the first questionnaire. 

Neither the outcome assessors, nor data analysts are blinded regarding the outcome of 
the allocation. The design of the study is open label; therefore, unblinding will not occur. 
There will be no special criteria for discontinuing or modifying allocated interventions.

Intervention
Oncokompas is an eHealth self-management application that supports people with 
cancer and their partners to adopt an active role in the management of their own well-
being. It supports them in finding and obtaining optimal supportive care, tailored to their 
own health status, personal characteristics, and preferences. The content of Oncokompas 
is developed following a stepwise, iterative and participatory approach, actively involving 
users and other stakeholders in the design process30. In the present study, the version of 
Oncokompas tailored to partners of patients with incurable cancer is used. 
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Oncokompas consists of three components: 1) Measure, 2) Learn, and 3) Act. After the 
log-in procedure, a user enters the first component of Oncokompas which starts with 
a general questionnaire. Based on this general questionnaire, Oncokompas makes a 
selection of the topics suitable for this particular user (e.g., when someone has no 
children, the topic about the relationship with children will not be shown). After this, the 
user can select which topics he or she wants to address in Oncokompas. The topics target 
different domains of quality of life; physical, psychological and social functioning, and 
existential issues. An overview of the topics covered in Oncokompas for partners is shown 
in Table 2. Subsequently, in the first component ‘Measure’, a user can complete patient-
reported outcome measures (PROMs) on the chosen topics. The PROMs were selected 
based on Dutch practical guidelines and literature searches, in collaboration with a team 
of healthcare professionals, partners of patients with cancer, and patients with cancer. 
Algorithms were developed to link the scores on the PROMs to tailored feedback in the 
‘Learn’ component. The algorithms are based on available cut-off scores, Dutch practical 
guidelines, and/or consensus by teams of experts (i.e., healthcare professionals, partners, 
and patients). 

Then the user enters the ‘Learn’ component, in which feedback on his or her outcomes 
is provided, tailored to his or her health status, characteristics and preferences. First, a 
user gets an overview of his or her overall well-being on topic level. A three-color system 
is used to express the level of well-being. When a user is doing well on a topic, he or she 
gets a green score. An orange score means that a user could use attention and support 
on that topic. A red score indicates that a user may need professional care. Oncokompas 
also provides feedback on interrelated symptoms (e.g., caregiver burden and fatigue). The 
‘Learn’ component concludes with comprehensive self-care advice, such as tips and tools, 
tailored to the individual user. 

The third step within Oncokompas is the ‘Act’ component, in which users are provided with 
personalized supportive care options, tailored to their health status and preferences (e.g., 
preferences for individual therapy versus group therapy). When a user has a red score on a 
topic, the feedback always includes the advice to contact a healthcare professional, such 
as a general practitioner or a specialized healthcare professional (e.g., a psychologist)26. 
When a user has an orange score on a topic, the feedback includes suggestions for self-
help interventions. 
Oncokompas is meant as an additional form of support for partners of patients with 
incurable cancer. It is not meant as a replacement of a healthcare professional.
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Table 2. Overview of all topics covered in Oncokompas for partners of incurably ill cancer 
patients

Domain Topics
Physical Fatigue 

Sexuality 
Sleep problems
Shoulder and back pain
Changed role of nutrition in the late palliative phase (topic to inform 
partners)

Psychological Anxiety (as a result of the patient’s cancer)
Coping with emotions
Depression 
Nervousness 

Social Caregiver burden
Choices concerning the end-of-life of the patient
Loneliness
Communication with the physician of the patient
Social life
Relationship with patient
Relationship with children
Work issues

Existential Saying farewell

Care as usual
In this study, care as usual is defined as the care provided by any healthcare professional 
and includes all medical and supportive care that partners of patients with incurable 
cancer would receive, regardless of their participation in this study. 

Outcome assessment
Caregiver burden is the primary outcome measure used to assess the efficacy of 
Oncokompas among partners of patients with incurable cancer. Secondary outcome 
measures are general self-efficacy and health-related quality of life. In addition, outcomes 
on cost-utility will be measured. 

Measurements will be collected at baseline (t0), two weeks after randomization (t1), 
and three months after the baseline measurement (t2). Measurements will be assessed 
through online questionnaires. An overview of the primary and secondary outcome 
measures is shown in Table 3.  
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Table 3. Measurement overview  

Aim Outcome measures Instrument
Efficacy Primary outcome 

measure

Secondary outcome 
measures

Caregiver Burden

Self-efficacy

Caregiver Strain Index + (CSI+)

General Self-Efficacy Scale (GSE)

Cost-utility Health-related quality 
of life 

Medical costs

Productivity costs

Costs of Informal Care

EuroQol 5 Dimensions (EQ-5D-5L)

iMTA Medical Consumption 
Questionnaire (iMCQ)

iMTA Productivity Cost  
Questionnaire (iPCQ)

iMTA Valuation of Informal Care 
Questionnaire (iVICQ)

Primary outcome measure 

Caregiver Strain Index + 
Caregiver burden is assessed with the Caregiver Strain Index + (CSI+). The CSI+ is an 
extended version of the Caregiver Strain Index, developed in 198331. The original 13-item 
CSI measures the burden that informal caregivers experience as a result of caring for their 
loved ones. In the CSI+ questionnaire, five positive items were added to the original CSI. 
These positive items fall into two categories; ‘coping’ factors and ‘attitudinal’ factors. All 
items of the CSI+ are completed with ‘yes’ or ‘no’ and are equally weighted to calculate a 
carer’s total CSI+ score. Research showed that the internal consistency (Cronbach’s alpha) 
for the 13-item CSI was 0.8631. Furthermore, a study testing the feasibility and validity 
of the CSI+ reported that by including positive aspects of care, resulting in the CSI+, an 
improved convergent validity of the Caregiver Strain Index is realized32.  

Secondary outcome measures

General Self-Efficacy Scale 
The General Self-Efficacy Scale (GSE) is a 10-item questionnaire, assessing how a person 
deals with difficult situations in his or her life. The items have a 4-point Likert scale, 
ranging from 1 up to 4 (i.e., not at all true, hardly true, moderately true, and exactly true). 
The total score ranges from 10 to 40 and is calculated by adding up the scores on the 
10 items. A higher score indicates a greater generalized sense of self-efficacy33. A study 
examining the psychometric properties of the GSE showed that the GSE scale is reliable, 
homogeneous, and unidimensional34.  
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Cost-utility evaluation

To evaluate the cost-effectiveness of Oncokompas compared to current care, a cost-
utility analysis will be conducted in which the difference in total three-months costs 
between the two study arms is compared to the difference in quality-adjusted life years 
(QALYs) based on the EuroQol 5 Dimensions.

Health-related quality of life 
The EuroQol 5 Dimensions (EQ-5D-5L) will be used to measure health-related quality of life 
on five dimensions of health (i.e., mobility, self-care, usual activities, pain/discomfort, and 
anxiety/depression), presented to the respondent by five items which all have five answer 
categories (i.e., no problems, some problems, moderate problems, severe problems, and 
extreme problems/unable to). As a result, the EQ-5D-5L can describe 3125 unique health 
states. After completion of the questionnaire, the profile of answers can be transformed to 
a value given by the general public using the Dutch index tariff of the EQ-5D index35. The 
EQ-5D is a validated questionnaire to measure health-related quality of life36,37. 

Medical consumption questionnaire, productivity cost questionnaire, and valuation of 
informal care questionnaire 
To measure the costs of healthcare, the costs for patients and their families (e.g., 
travelling costs and help received from family and friends), and costs within other sectors 
(i.e., productivity losses from paid and unpaid work) in the previous three months, an 
adapted version of the medical consumption questionnaire (iMCQ) and productivity cost 
questionnaire (iPCQ) will be used. An adapted version of the valuation of informal care 
questionnaire (iVICQ) will be used for the valuation of informal care by monetary and non-
monetary methods. All these questionnaires are developed by the Institute for Medical 
Technology Assessment of the Erasmus University Rotterdam (IMTA), the Netherlands38–40.  

Sociodemographic characteristics and health-related characteristics 
A study-specific questionnaire will be used at baseline (t0) to assess the sociodemographic 
characteristics (e.g., age, education level, and work situation) and health-related 
characteristics of the partner as well as the health situation of the patient with cancer.

Sample size
To demonstrate the presence of an effect on the CSI+ of at least 0.5 standard deviations 
as statistically significant in a one-tailed test at alpha = 0.05 and a power of (1 - beta) = 
0.80, a minimum of 51 participants in each condition of the RCT will be required at follow-
up. Anticipating a drop-out rate of 25% between t0 and t2, 68 participants per condition 
need to be included at t0. Therefore, the total study cohort comprises 136 partners of 
patients with incurable cancer.
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Statistical analyses 
All analyses will be conducted in agreement with the intention-to-treat principle. 
Descriptive statistics will be used to describe the sociodemographic characteristics, 
health-related characteristics of the partner, the health situation of the patient with 
cancer, and the outcome measures. Chi-square tests and independent samples t-tests 
will be used to analyze whether randomization resulted in a balanced distribution of 
sociodemographic and health-related characteristics across the study arms. Mann-
Whitney U tests will be performed in case of non-normality of the data. To test whether 
there are differences in the outcomes across the study arms at baseline, independent 
samples t-tests will be used. 

Linear Mixed Models (LMM) will be used to determine the efficacy of Oncokompas by 
comparing longitudinal changes between the intervention group and control group with 
fixed effects for study arm, time, and their two-way interaction, as well as a random 
intercept for subjects. 

LMM will also be used to determine whether age, gender, socio-economic status (e.g., 
education level and work situation), the health situation of the patient, and baseline 
quality of life moderate the efficacy of Oncokompas with fixed effects for study arm, time, 
the potential moderator, and all two-way and three-way interaction effects, as well as a 
random intercept for subjects. 

Post-hoc analyses will be applied when significant results are found in the efficacy and 
moderation analyses. To measure the differences in change between the intervention 
group and control group at follow-up measurements, independent samples t-tests with 
Bonferroni correction will be used. These tests will also be used to assess whether change 
scores between the intervention group and control group differed significantly within 
each category of the significant moderator variables. 

The effect sizes (ES) of the intervention will be measured by calculating the (between 
group) Cohen’s d. The magnitude of the ES is classified as large (≥ 0.80), moderate (0.50-
0.79) or small (< 0.50)41.

A p-value of < 0.05 will be considered significant for all analyses. All tests will be one-
tailed. IBM Statistical Package for the Social Sciences (SPSS) version 26 (IBM Corp., 
Armonk, NY USA) will be used to perform all statistical analyses. 

Economic outcomes

The analysis of economic outcomes will also be conducted in agreement with the 
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intention-to-treat principle. An incremental cost-utility ratio (ICUR) will be calculated 
by dividing the incremental costs (i.e., mean costs in the intervention group minus mean 
costs in the control group) by the incremental QALYs (i.e., mean QALYs in the intervention 
group minus mean QALYs in the control group). 

Total costs from a societal perspective will be calculated using intervention costs, costs of 
healthcare (i.e., costs of healthcare and medication), costs for patients and their families 
(e.g., travelling costs and help received from family and friends), and costs within other 
sectors (i.e., productivity losses from paid and unpaid work). Intervention costs and costs 
of healthcare will be used to calculate total costs from a healthcare perspective. 
Costs of healthcare and costs for patients and their families will be calculated by 
multiplying resource use by integral costs prices as presented in the Dutch Health Care 
Insurance Board (CVZ) guidelines on cost studies42. The friction cost method will be used 
to calculate the costs within other sectors 43,44.
The time horizon will be set at three months follow-up; therefore, neither costs nor 
effects will be discounted. The EQ-5D utility score will be used to calculate QALYs by 
linking the scores to the various health states of the EQ-5D. Multiple imputation will be 
used when data are missing on the costs of healthcare, the costs of patients and their 
families, and the costs within other sectors. This also accounts for missing data on the 
utilities measured with the EQ-5D. 

To obtain 95% confidence intervals around the costs and QALY differences, non-
parametric bootstrapping with 5000 imputations will be used. A cost-utility plane will 
be plotted for the projection of the resulting pairs of cost and effect differences. A cost-
effectiveness acceptability curve will be made to reflect the probability of Oncokompas 
being cost-effective given different willingness-to-pay ceilings45. Sensitivity analyses will 
be conducted focusing on uncertainty in the main cost factors. 

Monitoring
Since this trial concerns a low-risk intervention (i.e., access to an online application), no 
independent Data Monitoring Committee is required for this study. The research team will 
meet monthly to discuss all study activities (i.e., the daily management and organization 
of the study, such as the recruitment of participants and participant monitoring) and 
feasibility of the study (i.e., time management of the trial). 
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DISCUSSION

This study, targeting partners of patients with incurable cancer, will assess the efficacy 
of Oncokompas as an eHealth self-management application on caregiver burden, self-
efficacy and quality of life, and its cost-utility from a healthcare and societal perspective, 
compared to care as usual. 

Partners of patients with incurable cancer often face challenges due to the patient’s 
diagnosis and cancer treatment. These challenges, such as emotional and financial 
difficulties, influence their daily lives and health. Partners are often involved in the illness 
trajectory by providing physical, emotional and practical assistance to the patient1,46. 
Although there are positive aspects related to informal caregiving (e.g., feeling rewarded 
or experiencing a sense of personal growth)8, partners often also feel distressed and 
burdened due to their caregiving responsibilities10.    

A meta-analysis, investigating different types of interventions offered to family 
caregivers of cancer patients, showed that interventions targeting caregivers alone have 
better outcomes regarding caregivers’ perceptions of their caregiving experiences than 
interventions provided to cancer patients and their caregivers jointly47; these targeted 
interventions are better able to focus on the needs of the caregivers.  

Given et al. (2001) reported that informal caregivers often are gatekeepers to themselves; 
they may hesitate to seek help for their own needs10, for example because they protect 
the patient from their own complaints or because they do not want to shift the attention 
from the patient to themselves16. It might be hard for partners to discuss certain issues 
with healthcare professionals (e.g., their fears about losing the patient, the strain they 
experience because their partner has cancer, or their sexual needs), especially in presence 
of the patient. By informing partners and providing self-care advice on a wide variety 
of symptoms which could possibly affect their quality of life, Oncokompas could be a 
solution to meet unmet needs of partners of patients with incurable cancer. Furthermore, 
Oncokompas could stimulate partners and patients to talk about the patient’s and 
partner’s wishes regarding the end-of-life phase of cancer. Oncokompas can be used 
by partners at their own time in their own home. This is an advantage, because partners 
often are already burdened due to the patient’s cancer. To use Oncokompas partners do 
not have to take time off from work or find respite care for the patient.  

In a study investigating the preferences and attitudes regarding Oncokompas as a system 
monitoring symptoms, it was reported that caregivers of glioma patients expected that 
Oncokompas could decrease the barriers to contact healthcare professionals for their 
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own needs48. Köhle et al. (2018) found that partners of cancer patients are interested in 
using web-based supportive interventions and would be interested in obtaining online 
information when they know the patient has an incurable disease. Other topics of interest 
identified in that study were how partners could take care of themselves and how they 
could cope with emotions49. Previous studies indicated that palliative care interventions 
may improve quality of life among caregivers of patients with advanced cancer19,47,50. It 
has also been suggested that interventions targeting caregivers may also have a positive 
impact on a patient’s symptoms50. This is worth noting, since research has shown that 
the level of informal caregiver distress is also related to the well-being of the patient, for 
example the severity of their symptoms and their level of functional autonomy51,52.  
 
Since caregiver burden could lead to a deterioration in quality of life, reductions in 
work productivity and an increase in the use of healthcare resources53, it is important to 
investigate the costs and effects related to caregiving, while investigating the effects 
of interventions54. In this study, medical costs, productivity costs, and costs of informal 
caregiving will be taken into account in the cost-utility analysis. It is expected that 
Oncokompas will improve QALYs at acceptable costs, compared to care as usual. This 
study will create knowledge on the impact of informal cancer care, which in its turn could 
serve as valuable information for policy makers to take into account while developing 
healthcare arrangements regarding the facilitation and support of informal caregiving. 

This study will also contribute to the knowledge about the effectiveness of eHealth 
interventions used by partners of patients with incurable cancer. When Oncokompas 
is proven to be effective for partners, this may stimulate the implementation of the 
intervention as a health service for partners of cancer patients. 
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ABSTRACT 

Purpose: Many partners of incurably ill cancer patients experience caregiver burden. The 
eHealth application ‘Oncokompas’ supports these partners to manage their caregiver 
needs and to find optimal supportive care for themselves. The aim of this randomized 
controlled trial (RCT) was to investigate the reach of Oncokompas and its efficacy on 
caregiver burden, self-efficacy and health-related quality of life (HRQOL). 

Methods: The reach was estimated based on eligibility, participation rate, and evaluation 
of the recruitment process. Efficacy on caregiver burden was measured using the 
Caregiver Strain Index+ (CSI+). Secondary outcomes were self-efficacy (General Self-
Efficacy Scale (GSE)) and HRQOL (EQ-5D VAS). Assessments were scheduled at baseline, 
two weeks after randomization and three months after baseline. Linear mixed models 
were used to compare longitudinal changes between the experimental and control group 
from baseline to the three-month follow-up. 

Results: The reach was estimated at 83-91%. Partners were most likely reached via 
palliative care consultants, patient organizations and palliative care networks and less 
likely via home care organizations, general practitioners, and hospitals. In the one-
and-a-half-year recruitment period and via the 101 organizations involved, 58 partners 
were included in the RCT. There were no significant effects of Oncokompas on caregiver 
burden, self-efficacy or HRQOL.

Conclusion: The reach of Oncokompas among interested individuals was high, but the 
difficulties that were encountered to include partners suggest that the reach in real life 
may be lower. This study showed no effect of Oncokompas on caregiver burden, self-
efficacy or HRQOL among partners of incurably ill cancer patients.

Relevance: The results of this study may be used in the process of developing, efficacy 
testing and implementing eHealth applications for caregivers of incurably ill cancer 
patients. 
                                                                                                
Funding: ZonMw, Netherlands Organization for Health Research and Development 
(844001105)

Trial registration: Netherlands Trial Register identifier: NTR7636/NL7411. Registered on 
23rd November 2018 (https://www.trialregister.nl/)

Keywords: eHealth, palliative care, caregiving, partners, incurable cancer, caregiver 
burden 
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INTRODUCTION

There is convincing evidence that informal caregiving for an incurably ill cancer patient 
is associated with physical, psychological and social problems and that these problems 
negatively impact aspects of health-related quality of life (HRQOL) of informal 
caregivers1–14. Caregiver burden can be defined as “a multidimensional biopsychosocial 
reaction resulting from an imbalance of care demands relative to caregivers’ personal 
time, social roles, physical and emotional states, financial resources, and formal care 
resources given the other multiple roles they fulfill”15. There is a growing interest in 
healthcare resources to support informal caregivers of incurably ill patients. Many 
informal caregivers do not use these healthcare options. For instance, because they are 
unaware or unconcerned that their own HRQOL is being compromised, they are unaware 
of the available healthcare resources, or they may feel that focusing at their own needs is 
at the expense of the patients’ needs16–21. Delivering interventions through the Internet 
may help to reach a greater number of informal caregivers17,22–24. 

The eHealth self-management application Oncokompas was developed to support 
partners of incurably ill cancer patients to adopt an active role in improving their own 
HRQOL and to find optimal supportive care if needed. Oncokompas helps partners to 
monitor their own HRQOL using patient-reported outcome measures (PROMs), followed 
by automatically generated tailored feedback, self-care advice, and advice on supportive 
care services. The application is tailored to the partner’s personal characteristics and 
preferences25.

The aim of this randomized controlled trial was to investigate the reach and efficacy of 
Oncokompas as a digital self-management instrument on caregiver burden, self-efficacy, 
and HRQOL among partners of patients with incurable cancer. It is expected that using 
Oncokompas helps partners to reduce caregiver burden and to increase self-efficacy and 
HRQOL. 

METHODS

Study design
A prospective RCT with two parallel groups was conducted to investigate the reach and 
efficacy of Oncokompas among partners of patients with incurable cancer. Partners in 
the intervention group got access to Oncokompas directly after completing the baseline 
questionnaire and partners in the control group got access after three months (i.e., after 
completing the last questionnaire). Outcome measures were collected at baseline (t0), 
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two weeks after randomization (t1), and three months after the baseline measurement 
(t2). 

The study protocol was approved by the Medical Ethics Committee of VU University 
Medical Center (2018.517). This trial was registered in the Netherlands Trial Register 
(NTR7636/NL7411) and the study protocol was published previously25. All participants 
provided written informed consent. The CONSORT guidelines (CONsolidated Standards of 
Reporting Trials) were used to report on this trial26.
 
Study population
Inclusion criteria were: being an adult partner of an incurably ill cancer patient and having 
access to an e-mail address. Partners were excluded when they had severe cognitive 
impairments or when they had a poor understanding of the Dutch language. They were 
also excluded when their partner with cancer already used Oncokompas for patients with 
incurable cancer.

Recruitment
A multi-component recruitment strategy was followed in which healthcare professionals 
in various settings were asked to place and spread recruitment materials and to inform 
partners of incurably ill cancer patients on the study (Table 1). Partners could also contact 
the researchers directly by using the reply form at the Oncokompas website or by 
e-mailing the researcher. Recruitment materials consisted of leaflets in waiting rooms and 
offices of healthcare providers, and online advertising on websites, newsletters and social 
media. The contact details of the researcher and URL of the Oncokompas website (www.
oncokompas.nl) were mentioned in all materials.

Study procedures
Individuals who expressed interest in participating in this study were contacted by 
a researcher to be further informed about the study. Eligible partners received an 
information letter and informed consent form. After signing informed consent, partners 
received the baseline questionnaire by e-mail. After completion of the baseline 
questionnaire, partners were randomly assigned to a study arm. Partners randomized to 
the intervention group received an invitation e-mail for Oncokompas to activate their 
personal account. Partners randomized to the control group received this e-mail after 
completion of the third questionnaire (t2). 

Randomization
Partners were randomized in a 1:1 ratio. Block randomization was used with a random 
block length of four, six or eight. Stratification was not applied. The randomization 
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scheme was computer-generated, created by a researcher not involved in the study, who 
also performed the allocation of participants. Neither the researcher, and, because of the 
nature of the intervention, participants could not be blinded. 
 
Wait list control group
All partners received care as usual during their participation in the wait list control group. 
Care as usual was defined as all care provided by healthcare professionals regardless of 
study participation. 

Intervention
Oncokompas is an eHealth self-management application, consisting of three steps: 
Measure, Learn, and Act. Previously, a version of Oncokompas has been developed for 

Table 1. Overview of parties involved in recruiting participants

Type of organization Approached Agreed to 
participate

Declined No 
response

Main reasons to decline

n n % n % n %
General practitioner 288 11 4 13 5 264 92 No time and interest. 

Hospital 28 3 11 8 29 17 61 No time or already involved 
in other studies.

Home care 
organization

42 1 2 6 14 35 83 Not in contact with (many) 
partners of incurably ill 
cancer patients.

Center for supportive 
cancer care

68 26 38 0 0 42 62

Patient organization 23 11 48 7 30 5 22 Not in contact with partners 
of incurably ill cancer 
patients.

Informal care 
organization

51 7 14 10 20 34 67 Already involved in other 
studies.

Informal care 
consultant

86 16 19 18 21 52 60 Not in contact with partners 
of incurably ill cancer 
patients.

Palliative care 
network

41 17 41 3 7 21 51 Already involved in other 
studies.

Palliative care 
consultant

5 5 100 0 0 0 0

Elderly association 24 4 17 2 8 18 75

Total 656 101 15 67 10 488 74
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cancer patients during or after curative treatment27 and for incurably ill cancer patients28. 
All versions were developed using a stepwise, iterative and participatory approach, 
actively involving end users and healthcare professionals in the design process29. In the 
first step ‘Measure’, partners complete a questionnaire on their personal characteristics 
used to select the topics appropriate for this individual (e.g., when someone is retired, the 
topic about ‘work’ will not be shown). Then partners can select which topics they want to 
address within Oncokompas (e.g., fatigue, loneliness, or financial problems). The topics 
target four domains of quality of life: physical, psychological and social functioning, and 
existential issues. Subsequently, PROMs are used to measure partners’ functioning on the 
selected topics25. In the step, ‘Learn’, Oncokompas provides information and feedback on 
partners’ outcomes, tailored to their personal characteristics and preferences. Using a 
traffic-light system (green, orange and red), partners get an overview of their well-being 
per topic. A green score means that the partner is doing well on this topic, an orange score 
means that this topic could use attention and support, and a red score means that this 
topic needs attention and support. Then, Oncokompas provides comprehensive self-care 
advice. Lastly, within the step ‘Act’, partners receive a personal overview of supportive 
care options for themselves, with options for professional guidance when needed. 

Study measures
Caregiver burden was assessed using the Caregiver Strain Index + (CSI+). The CSI+ 
measures the self-reported burden that informal caregivers experience as a result of 
caring for their loved ones (13 items), as well as positive and rewarding experiences as 
a result of informal caregiving (5 items). Response options are ‘yes’ (coded as 1 for the 
negative items and -1 for the positive items) and ‘no’ (always coded as 0). The total score 
range is -5 to 13. A higher score indicates more caregiver burden. The CSI+ does not have a 
cut-off score. The total CSI+ score was analyzed, as well as the negative and positive items 
separately. In the separate analyses, a higher score indicates more caregiver burden. In 
contrary to the way positive items of the CSI+ were coded (as -1), in the separate analyses 
positive items were coded as 1, so that a higher score indicates a more positive caregiver 
experience30,31.  

Self-efficacy was assessed using the General Self-Efficacy Scale (GSE). The GSE is a 10-
item self-report questionnaire, assessing how a person deals with difficult situations in 
life. The items have a 4-point Likert scale, ranging from 1 (not at all true) up to 4 (exactly 
true). The total score is calculated by adding up the scores on the 10 items and ranges 
from 10 to 40. A higher score indicates a greater sense of self-efficacy. The GSE does not 
have a cut-off score. The international average GSE score in the general population is 
29.5532,33. 
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HRQOL was measured using the visual analogue scale (VAS) of the self-report 
questionnaire EuroQol-5D (EQ-5D). The VAS ranges from 0 to 100, in which 100 indicates 
the best imaginable health state. The norm score of general Dutch citizens from 55 to 64 
years is 80.734,35.

Partners’ and patients’ sociodemographic and health-related characteristics were 
assessed at baseline using a study specific questionnaire. 
 
Sample size
To demonstrate an increase on the CSI+ of at least 0.5 standard deviations in the 
intervention group compared to the control group (i.e., between group change of 0.5 SD) 
between t0 and t2 as statistically significant in a one-tailed test using a significance level 
of 5% (alpha = 0.05) and a power of 80% (1 - β = 0.80), 51 participants were required at t2 
in each study arm. Anticipating a drop-out rate of 25% between t0 and t2, 68 participants 
per study arm needed to be included at t0 (in total 136 participants).

Statistical analyses 
Reach was estimated based on eligibility and participation rate. Eligibility rate was 
calculated as the number of eligible partners divided by the number of partners who 
were informed on the study after they expressed interest in Oncokompas. Participation 
rate was calculated by dividing the number of included partners by the number of eligible 
partners. 

Descriptive statistics were used to describe the recruitment process, sociodemographic 
and health-related characteristics of the partner and the patient, and the outcome 
measures at baseline. 

Linear Mixed Models (LMM) were used to compare longitudinal changes in primary and 
secondary outcome measures in both study arms between t0, t1, and t2. Fixed effects 
were used for study arm, measurement, and their two-way interaction, and a random 
intercept for subjects. All analyses were conducted according to the intention-to-treat 
principle. Missing data was not imputed as LMM accounts for missing data. 

All analyses were performed using IBM Statistical Package for the Social Sciences (SPSS) 
version 27 (IBM Corp., Armonk, NY USA). A p-value of < 0.05 was considered significant 
for all analyses. 
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RESULTS

Reach
Between March 2019 and August 2020, 93 individuals expressed interest in Oncokompas. 
Sixteen of them could not be contacted. The other 77 were informed about the study, of 
which 64 were eligible (eligibility rate 83%). Reasons for ineligibility were: patient (the 
partner’s partner) passed away (n=6), patient was in the terminal phase of the disease 
(n=2), patient still had options for curative treatment (n=2), applicant was not the 
partner but another informal caregiver (n=2), and having no computer (n=1). Of the 64 
eligible partners, 58 agreed to participate in the study (participation rate 91%). Reasons 
for not agreeing to participate were: not being interested (n=3), participation being too 
confronting (n=2), and having privacy concerns (n=1). The flow diagram of the study is 
shown in figure 1. 

Figure 1. Flow diagram

Informed and assessed for 
eligibility (n=77)

Eligible
(n=64)

3 months post-baseline 
(n=24)

Ineligible (n=13)
• Partner passed away (n=6)
• Partner in terminal phase (n=2)
• Partner has curative treatment options (n=2)
• Applicant is not the partner (n=2)
• No computer (n=1)

Withdrew (n=1)
• Too burdensome (n=1)

Withdrew (n=2)
• Partner passed away (n=1)
• Unknown (n=1)

Slide 4: Flow diagram 
hoofdstuk 9 – blz 186

No contact
(n=16)

Informed consent and 
baseline measurement 

(n=58)

Declined (n=6)
• Not interested (n=3)
• Too confronting (n=2)
• Privacy concerns (n=1)

3 months post-baseline 
(n=28)

Withdrew (n=3)
• Too burdensome (n=2)
• Partner passed away (n=1)

Oncokompas
(n=28)

Control condition
(n= 30)

2 weeks post-baseline
(n=27)

2 weeks post-baseline
(n=30)

Expressed interest
(n=93)
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During the recruitment process 656 persons from various organizations involved in 
palliative care were asked to participate in recruiting partners (Table 1). In total, 101 agreed 
to participate (15%), 67 declined (10%), and the majority did not respond (n=488, 74%). 
Main reasons for organizations that declined were: having no time, already being involved 
in other studies, or not having partners of incurably ill cancer patients in their care. The 
types of organization that most often agreed to participate, in terms of percentages, were 
palliative care consultants (100%), patient organizations (48%), palliative care networks 
(41%), and centers for supportive cancer care (38%). The types of organizations that 
were least likely to participate were home care organizations (2%), general practitioners 
(4%) and hospitals (11%). Despite all efforts, after recruiting for almost one and a half 
year, the inclusion of partners lagged behind considerably. Part of the study (March-
August 2020) took place during the COVID-19 pandemic. Due to the national lockdown 
in the Netherlands, many organizations were not able to continue their services as they 
were used to. Reaching the target of 136 included partners was judged not to be feasible 
anymore and therefore the study stopped in September 2020. The 101 parties involved in 
the recruitment process led to 93 individuals expressing interest in Oncokompas and 58 
inclusions.  

Efficacy 
From the 58 included partners, 28 were allocated to the intervention group and 30 to 
the control group (Figure 1). Mean age was 57 years and two third (67%) was female. The 
majority had children (86%), was highly educated (55%), and employed (60%). Almost 
half of the partners (45%) reported no comorbidities (Table 2a). The patients that the 
partners were caring for were on average 59 years old and their health (as perceived by 
the partner) was on average 4.7 on a scale of 0 to 10. Most of the patients had lung cancer 
(19%) or a brain tumor (17%), and received treatment mainly directed at the disease (as 
opposed to treatment mainly directed at reducing symptoms) (72%). Fifty-one percent 
was diagnosed with cancer more than two years ago and six (10%) patients passed away 
during the follow-up period (Table 2b). 
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Table 2a. Sociodemographic characteristics of the study participants

Total group 
(n=58)

Control group
(n=30)

Intervention group
(n=28)

n % n % n %
Age in years

Mean (SD) 57 (11) - 58 (13) - 57 (10) -

Gender
Male 19 33 10 33 9 32
Female 39 67 20 67 19 68

Education level
Low 7 12 2 7 5 18
Medium 19 33 11 37 8 29
High 32 55 17 57 15 54

Children
Yes 50 86 27 90 23 82
No 8 14 3 10 5 18

Employed
Yes 35 60 17 57 18 64
No 23 40 13 43 10 36

Comorbidities
None 26 45 13 43 13 46
One comorbidity 18 31 11 37 7 25
Multiple comorbidities 14 24 6 20 8 29
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Table 2b. Sociodemographic and clinical characteristics of the patients

Total group 
(n=58)

Control group
(n=30)

Intervention group
(n=28)

n % n % n %
Age in years

Mean (SD) 59 (12) - 61 (14) - 57 (10) -

Gender
Male 40 69 21 70 19 68
Female 18 31 9 30 9 32

Health as perceived by partner (0-10) 4.7 (1.9) 4.9 (1.9) 4.5 (2.0)
Tumor site

Lung 11 19 5 17 6 21
Brain 10 17 5 17 5 18
Prostate 6 10 4 13 2 7
Colon 6 10 2 7 4 15
Breast 5 9 3 10 2 7
Hematological 4 7 1 3 3 11
Other 14 24 9 30 5 18
Multiple 2 3 1 3 1 4

Time since diagnosis
<1 month 4 7 3 10 1 4
<6 months 7 12 3 10 4 14
<2 years 17 29 8 27 9 32
>2 years 30 51 16 53 14 50

Treatment target
Cancer 42 72 22 73 20 71
Symptoms 7 12 5 17 2 7
No treatment 9 16 3 10 6 21

Passed away
2 weeks follow-up 1 2 0 0 1 4
3 months follow-up 5 9 3 10 2 7

Results of the linear mixed model analyses are shown in Table 3. No significant difference 
was found in the course of caregiver burden (CSI+) in the intervention group, compared to 
the control group. The estimated difference in change from t0 to t2 was 0.3 points (90% 
CI -0.8 – 1.5). This means that the estimated change in the intervention group (t0 – t2) 
was 0.3 points higher than in the control group. The p-value of the interaction between 
the study arm and the time of assessment was 0.64. 
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Also, the course of caregiver burden (negative items of the CSI+), positive caregiving 
experience (positive items of the CSI+), self-efficacy (GSE) and HRQOL (EQ-5D VAS) did 
not differ significantly between partners randomized into the intervention or wait list 
control group. 

DISCUSSION

This study assessed the reach and efficacy of the eHealth self-management application 
Oncokompas, among partners of patients with incurable cancer. The reach was estimated 
at 83-91%. There was no significant effect on caregiver burden, self-efficacy, or HRQOL of 
the partners.

In this study, reach was defined as a combination of the eligibility and participation rate 
among individuals with an expressed interest in Oncokompas, complemented by an 
evaluation of the recruitment process. While the eligibility and participation rate were 
high, the difficulties that were encountered to include partners suggest that in real life 
the reach may be lower. In previous studies, the reach of Oncokompas was estimated at 
45-68% in cancer survivors27,36 and 63% in patients with advanced cancer28. Main reasons 
for not reaching cancer survivors were: wanting to leave the period of being ill behind, 
no symptom burden, or lacking computer skills36. Main reasons for not reaching patients 
with incurable cancer were: participation being too confronting, lacking computer skills, 
or not being interested28. In the present study, various online channels were used to 
recruit partners, which may explain that a lack of computer skills was not a main reason 
for not reaching the target population, and which may have overestimated the reach. 
In contrast to the studies among cancer survivors and patients, where recruitment took 
place in hospitals solely, partners were most likely reached via palliative care consultants, 
palliative care networks, and patient organizations and less via hospitals. A hospital-
based recruitment strategy might have been more successful, but was not feasible for 
the present study, because in parallel incurably ill cancer patients were recruited in the 
hospital for the study on the efficacy of Oncokompas for patients28. Unfortunately, during 
the present study, all recruitment channels were affected by the national lock-down due 
to the COVID-19 pandemic. Most affected were probably the palliative care consultants 
and palliative care networks.

Based on the results of this study, it cannot be concluded that Oncokompas decreases 
caregiver burden, and increases self-efficacy or HRQOL among partners of incurably ill 
cancer patients. It might be that palliative care for the partner of the patient is already 
very effective, and Oncokompas does not add much to this care. The absence of 
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significant effects of Oncokompas is in line with a recent study on the efficacy of the 
version of Oncokompas for incurably ill cancer patients28, but not with a large study on 
the efficacy of the version of Oncokompas for cancer survivors27. Oncokompas for cancer 
survivors differs from the other two versions of Oncokompas, in that it has several tumor-
specific modules and its effects were mainly found among tumor-specific symptoms. 
Oncokompas for partners is tailored to the characteristics and preferences of the partner, 
but may need to be further tailored to the specific demands of caring for a patient with a 
specific tumor type (e.g., coping with a poor prognosis for partners of patients with lung 
cancer, or dealing with cognitive impairment for partners of patients with a brain tumor). 

There are also some limitations that may explain these results. First, the sample size 
was smaller than intended and therefore the power to detect changes in the outcome 
measures was insufficient. Second, Oncokompas was developed before the COVID-19 
pandemic, but the RCT was largely conducted during the pandemic. There might have 
been an effect on the personalized supportive care options as provided in the third step 
within Oncokompas (the ‘Act’ component). When a user has a red score on a topic, the 
feedback always included the advice to contact a healthcare professional, such as a 
general practitioner or a specialized healthcare professional (e.g., a psychologist). These 
contacts may have changed from face-to-face contact to contact through telehealth 
during the COVID-19 pandemic. This may have influenced the results. Third, the follow-
up period of three months might have been too short to measure effects that take more 
than three months (e.g., psychotherapy or physiotherapy). A fourth explanation could 
be that 51% of the participants were caring for a patient diagnosed more than two 
years ago. These partners may have already learned to cope with the situation and did 
not need Oncokompas at that moment anymore. Informal caregivers tend to develop 
self-management strategies over time. On the other hand, 10% of the participants had 
a partner (patient) who passed away during the study, which may also have influenced 
the effect of using Oncokompas. In any case, it may be better to provide access to 
Oncokompas at an early stage, for instance, shortly after a diagnosis of incurable cancer. 
Such an approach would also fit well into advanced cancer care planning37.    

Alongside this RCT, a cost-utility analysis was planned, including medical costs, 
productivity costs, and costs of informal caregiving. It was expected that Oncokompas 
would improve quality-adjusted life years at acceptable costs, compared to the wait 
list control group25. Because the sample size was smaller than expected, this cost-utility 
analysis was deemed not to be feasible and was not carried out. Nonetheless, this project 
generated new knowledge on the reach and efficacy of an eHealth self-management 
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intervention among partners of incurably ill cancer patients. This project may serve as 
a model for developing and testing eHealth self-management applications targeting 
partners of incurably ill cancer patients.

In conclusion, the reach of Oncokompas among interested individuals was high, but the 
difficulties that were encountered to include partners suggest that the reach in real life 
may be lower. This study showed no effect of Oncokompas on caregiver burden, self-
efficacy or HRQOL among partners of incurably ill cancer patients. 
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This thesis focused on the role of the web-based self-management intervention 
Oncokompas in palliative cancer care, targeting incurably ill cancer patients and 
their partners. In addition, the perspective of patients on the organization of psycho-
oncological care was investigated. This chapter contains a summary of the main findings 
and a reflection on these findings. Strengths and limitations are discussed, as well as 
implications for clinical practice. Lastly, recommendations for further research are 
provided. 

MAIN FINDINGS OF THIS THESIS 

This thesis started with a study on the organization of psycho-oncological care for cancer 
patients (chapter 2). Knowledge on patients’ preferences regarding the organization of 
psycho-oncological care and insight into the barriers and facilitators for receiving psycho-
oncological care, enable patient-centered care. From patients’ perspectives, organization 
of psycho-oncological care should focus on easy accessibility and availabiliy, delivered by 
specialized psychologists and integrated in the cancer care trajectory. Online therapy and 
group therapy are acceptable, but individual face-to-face therapy is preferred. 
Chapter 3 provided background information on the eHealth application Oncokompas, 
a behavioral intervention technology (BIT) supporting incurably ill cancer patients and 
their partners to self-manage their symptoms related to cancer and its treatment, or the 
caregiving experience. Oncokompas is based on the stepped-care principle, supporting 
patients to take actions to deal with symptoms by themselves, and with professional 
guidance if needed.
The next part of this thesis (chapter 4, 5, 6 and 7) concerned the efficacy and cost-utility 
of Oncokompas among incurably ill cancer patients, and patients’ perspectives on self-
management strategies and Oncokompas as an self-management application. A study 
protocol for a randomized controlled trial (RCT) was described that aimed to examine 
the efficacy of Oncokompas among incurably ill cancer patients (chapter 4). Patients 
were randomly assigned to the intervention group, getting direct access to Oncokompas 
in addition to care as usual, or the control group, receiving access after three months. 
Outcome measures were collected at baseline, two weeks after randomization and three 
months after the baseline measurement. Results of the RCT showed that Oncokompas 
did not significantly improve patient activation, self-efficacy and health-related quality 
of life (HRQOL) among incurably ill cancer patients with a life expectancy of more than 
three months and recruited in the hospital setting (chapter 5). Regarding its cost-utility, 
it was shown that Oncokompas did not impact incremental costs and seemed slightly less 
effective in terms of QALYs (chapter 6). However, the objectives of self-management 
interventions as Oncokompas correspond well with the self-management strategies of 
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patients to cope with cancer; taking a certain responsibility for their own well-being by 
obtaining automated information and tailored supportive care options (chapter 7). 
The last part of this thesis (chapter 8 and 9) concerned the reach and efficacy of 
Oncokompas among partners of incurably ill cancer patients. A study protocol for a RCT 
described the aim to investigate the efficacy of Oncokompas within this population 
(chapter 8), following the same study design as the RCT among incurably ill cancer 
patients; partners were randomly assigned to the intervention group, which directly got 
access to Oncokompas, or the control group, which received access to Oncokompas 
after three months. Outcome measures were asssessed at baseline, two weeks after 
randomization and three months after the baseline measurement. Results of the RCT 
showed that Oncokompas had no effect on caregiver burden, self-efficacy or HRQOL 
among partners of incurably ill cancer patients (chapter 9). The reach of Oncokompas 
among partners with interest in the study was high, but difficulties during the recruitment 
period suggest that the reach in real life may be lower. 

DISCUSSION OF THE MAIN FINDINGS

Patients’ preferences for psycho-oncological care and its accessibility 
Availability and accessibility of psycho-oncological care services for cancer patients is 
crucial to provide appropriate care to patients with psychological distress. In chapter 
2, participants indicated that short time availability of care services are an important 
reason to choose a specific institute (hospital or a specialized center for psychological 
cancer care) to receive psycho-oncological care. Furthermore, they described that online 
therapy and group therapy are acceptable, but they preferred individual face-to-face 
therapy. With online therapy for example, patients miss non-verbal contact with their 
therapist and video-consults feel more distant and less personal1,2. Insight in patients’ 
preferences enables patient-centered care, taking into account patient preferences, 
needs and values3.

Over the past years, there has been ongoing attention for the integration of psycho-
oncological care into medical cancer care services4,5, which highlighs the importance 
to increase the awareness on psycho-oncological care services among patients and 
healthcare professionals. Healthcare professionals in the hospital setting – such as 
oncologists and nurses – play a central role in referral pathways. Paying attention to 
psycho-oncological needs should be an integrated part of the cancer trajectory6. Barriers 
to receive psycho-oncological care on patient, provider and institutional level might be 
overcome by implementation of the collaborative care model7. The collaborative care 
model comprises several components to organize psychosocial care across all phases 



202

Chapter 10

of the medical care trajectory: 1) patient-centered, team-based care to ensure meeting 
patients’ treatment goals, 2) population-based care to review and adjust the care 
process encouraging assertive outreach for treatment non-responders, 3) measurement-
based care, using patient reported outcome measures (PROMs) to encourage shared 
decision making in order to provide the right care in the right place at the right time, 
and 4) evidence-based stepped care, providing more intense interventions to patients 
who did not respond to initial treatment strategies7. Collaborative care fits well into 
quality improvement programs embraced and implemented in hospitals, such as lean 
management and programs targeting shared decision making, which further advocates 
for implementation. Based on several components of the collaborative care model7, such 
as measurement-based and stepped care, BITs providing an overview of palliative care 
services, might contribute to this model. 

eHealth in palliative cancer care
Previous studies showed positive effects of eHealth interventions on patient 
empowerment in palliative cancer care, and eHealth contributing to efficient use of 
palliative care resources8. Effects of eHealth in palliative care on health-related quality 
of life (HRQOL) are ambiguous9. It was expected that Oncokompas for incurably ill 
cancer patients would improve their skills, knowledge and confidence to self-manage 
their symptoms (i.e., improving patient activation levels), their self-efficacy and HRQOL. 
However, no improvements on the outcome measures were found within the RCT among 
these patients (chapter 5). The results of this RCT are in line with a pilot study on the 
feasibility of Oncokompas among incurably ill cancer patients – where Oncokompas 
was delivered by nurses in the home setting – in which Oncokompas also showed no 
significant improvements on patient activation and HRQOL10. A previous RCT investigating 
the efficacy of Oncokompas among cancer survivors, also showed that Oncokompas did 
not improve improve patient activation and self-efficacy11. However, Oncokompas did 
improve HRQOL and reduced symptoms among cancer survivors11. Participants of the 
RCT among incurably ill cancer patients were performing relatively well at baseline. There 
might have been a ceiling effect of Oncokompas’ effects on HRQOL. 

Findings of the economic evaluation of Oncokompas among incurably ill cancer patients 
indicated that Oncokompas does not impact incremental costs and seems slightly 
less effective than care as usual (chapter 6). Evidence on the cost-utility of eHealth 
interventions is mainly focusing on telemonitoring and video conferencing; to the best 
of our knowledge this is the first study on cost outcomes regarding a self-guided BIT in 
palliative cancer care. More studies in palliative cancer care are needed to put our study 
on the cost-utility of eHealth among incurably ill cancer patients into perspective. This 
is necessary, because previous research identified the costs of eHealth interventions as 
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a major barrier for its adoption12 (i.e., the proportion of hospitals wanting to adopt the 
application and offer it to patients13).

In the RCT among incurably ill cancer patients investigating the efficacy of Oncokompas, 
26% of the patients in the intervention group did not use Oncokompas as intended, which 
might have affected its efficacy. Usage as intended was defined as completion of the 
components ‘Measure’ and ‘Learn’ for at least one topic. It was calculated using logging 
data of Oncokompas14, which are of added value to gain knowledge of user patterns15. 
However, the percentage of patients that used Oncokompas as intended was higher 
among incurably ill cancer patients (74%), compared to cancer survivors (52%), which 
might indicate increased needs for information and advice among this population. In the 
study among partners of incurably ill cancer patients, an even larger number of partners in 
the intervention group used Oncokompas as intended (86%). This might be explained by 
the fact that all partners signed up for the study on their own; therefore, partners might 
have been motivated to use the application.
Reasons for not using Oncokompas among patients were, among others: no symptom 
burden, a busy daily schedule, concentration problems, or experiencing technical 
difficulties16,17. Incurably ill cancer patients were included in the RCT irrespective of 
their palliative care needs. This might provide an explanation for patients not using 
Oncokompas; experiencing no symptom burden and thereby not needing an application 
such as Oncokompas. Unfortunately, no qualitative study was performed among partners 
of incurably ill cancer patients on how they experienced Oncokompas; therefore, no in-
depth information is available on the usage of Oncokompas among partners of incurably 
ill cancer patients. However, perceived usefulness and ease of use of applications are 
important factors regarding the acceptability of information technologies in healthcare18.  

Besides the efficacy of eHealth, another important factor to take into consideration 
for implementation of eHealth applications as Oncokompas, is the reach. The reach of 
interventions provides information on eligibility and participation rates among different 
user groups13, and is part of the RE-AIM model which is designed to enhance the quality, 
speed, and impact of efforts to translate research into practice. Unfortunately, due to 
privacy regulations it was not possible to gather information on patients who were not 
interested to participate in the study and no in-depth information was provided on the 
reach of Oncokompas among incurably ill cancer patients. However, the response rate 
for this study was 63% (i.e., the percentage of eligible patients wanting to participate 
in the study), and provides some information on how many patients were interested in 
participating in the study. Among partners of incurably ill cancer patients the reach was 
described based on the eligibility rate (83%), participation rate (91%), and the evaluation 
of differing recruitment methods used for this RCT; partners were most likely reached via 
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patient organizations, palliative care consultants and palliative care networks. However, 
also for this population no in-depth information is available on partner characteristics 
in relation to the reach of Oncokompas. Previous research has shown that web-based 
interventions often reach women with higher education levels19,20. 

Furthermore, health literacy is found to be an important factor for optimizing use of 
eHealth interventions21. Health literacy concerns “the knowledge and competences 
of persons to meet the complex demands of health in modern society”22. In the studies 
included in this thesis, data on health literacy was not collected; therefore, it was not 
possible to describe the potential moderating effects of health literacy on the outcome 
measures. A previous RCT investigating the efficacy of Oncokompas among cancer 
survivors found that the effect of Oncokompas on HRQOL was moderated by health 
literacy; survivors with higher health literacy experienced positive effects on HRQOL due 
to Oncokompas, compared to survivors with lower health literacy23.

The results of the RCT among incurably ill cancer patients might also be affected by the 
mixed study population and the possibility of varying stressors and care needs among 
the included patients, since incurably ill patients with all types of cancer were included 
with at life expectancy of at least three months, and no upper limit. Oncokompas for use 
in palliative cancer care was not specifically tailored to specific cancer types; no tumor-
specific topics were included. Oncokompas in its current form might not be tailored 
enough for incurably ill cancer patients. In addition, a relatively large number of patients 
with brain tumors (28%) were included in the RCT, which might have affected the study 
results due to cognitive problems as a result of the cancer. Although a participatory 
design approach was used during the study24, it might have been valuable to invite specific 
groups of patients during the development phase (such as patients with brain tumors), to 
explore their specific wishes and motivations regarding an self-management application 
as Oncokompas19 and tailor the application for specific patient groups. 

The qualitative study conducted alongside the RCT aimed to obtain insight in patients’ 
self-management strategies to cope with cancer and their experiences with Oncokompas 
as a fully automated behavioral intervention technology (chapter 7). Some participants 
described Oncokompas’ added value on their self-management strategies. For example, 
prioritizing managing symptoms and comparing your well-being over time, which 
correspond with earlier studies investigating self-management strategies among 
incurably ill cancer patients25,26. Other participants mentioned that using Oncokompas had 
no additional value. In addition, it was indicated that people might be more motivated to 
use the application when they experience symptoms in their daily life. This corresponds 
with findings on the use of Oncokompas among cancer survivors17, and is also confirmed 
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by a study on the (non)use of digitally administered patient-reported outcomes in 
clinical care27. Refining the structure of Oncokompas on its technical level to optimize 
Oncokompas’ ease of use and anticipating on reasons for non-use, such as concentration 
problems or a lack of time, might improve user-friendliness of Oncokompas. This could 
stimulate patients to use the application more frequently and thereby have a positive 
effect on patient activation levels. 

After conducting the RCT among partners of patients with incurable cancer, no evidence 
was found on the efficacy of Oncokompas among this population; this study showed no 
effects on caregiver burden, self-efficacy or HRQOL (chapter 9). However, difficulties were 
encountered to include partners (possibly also as a result of the COVID-19 pandemic), 
resulting in a small sample size. Results of this study should therefore be interpreted 
with caution. Our findings that Oncokompas had no effect on caregiver burden, is in 
line with a recent systematic review and meta-analysis which showed that eHealth had 
no significant effects on caregiver burden28. However, earlier studies reported positive 
effects of eHealth interventions on informal caregivers’ HRQOL and self-efficacy28,29, 
which is in contrast with our findings. Additionally, earlier research reported that eHealth 
empowered family caregivers to seek support for their own well-being30. 

The results of this thesis on the effects of Oncokompas should be interpretated taking 
some considerations into account. Previous research has shown that the process of 
self-management can vary over time and the time frame of the RCTs may have been too 
short25,31. Factors affecting self-management are personal or lifestyle characteristics 
(e.g., knowledge, motivation, psychological distress), health status (e.g., comorbidities, 
illness severity), resources (e.g., financials, equipment and social support), environmental 
characteristics (e.g., at home or work), and the healthcare system (e.g., access to the 
system, relationships with healthcare professional)32. A better understanding how 
these factors influence the efficacy and reach of eHealth interventions targeting self-
management, and considering tailoring of eHealth interventions based on re-evaluation 
of users’ needs and wishes, might contribute to effective use of and positive outcomes on 
self-guided BITs such as Oncokompas in palliative cancer care.

STRENGTHS AND LIMITATIONS 

The studies included in this thesis contribute to the knowledge on the effectiveness 
of interventions based on self-management and BITs in palliative cancer care. Both 
quantitative and qualitative methods were used to investigate the effects of Oncokompas 
as a specific example of such an intervention. This is a strength of this thesis, because 
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it can be difficult to explore the effects of complex healthcare interventions by using 
quantitative methods only33,34. 

Two RCTs were conducted – among both incurably ill cancer patients and their partners – 
to investigate the efficacy of Oncokompas in palliative cancer care. Incurably ill patients 
with different cancer types and partners of patients with different cancer types were 
included, resulting in a broad population of participants in both RCTs.  

Another strength of this thesis is that a study on the cost-utility of Oncokompas among 
incurably ill cancer patients was conducted, alongside the study on the efficacy outcomes. 
To the best of our knowledge, this is the first study describing a cost-evaluation on a self-
guided BIT in palliative cancer care; other studies investigating cost-effectiveness of 
eHealth interventions in palliative cancer care are mainly focusing on telemonitoring and 
video conferencing9. 

This thesis also has some limitations, which might have affected the study results and 
require the results to be interpreted with caution. For both RCTs, sample sizes were 
calculated prior to the start of the trials to determine the number of participants required 
to detect relevant differences on the primary outcome measures (i.e., patient activation 
and caregiver burden) between the intervention group and control group. Effects on 
secondary outcome measures should be interpreted with caution. Multiple testing might 
have affected the results of secondary outcome measures. In total, 138 participants 
were included in the RCT among incurably ill cancer patients; slightly more than the 
required sample size (i.e., n = 136) which is remarkable since inclusion of participants in 
palliative care research comes with challenges35. However, the RCT among partners had 
to be stopped early because the inclusion period was not considered feasible and only 58 
participants were included in a time frame of 18 months. The small sample size affects the 
power to detect changes in the outcome measures36. Although inclusion of participants 
was challenging, drop-out rates were relatively low in both RCTs (12% among patients 
and 10% among partners), compared to what was expected (i.e., 25%). 

Regarding the RCT among incurably ill patients, it could be argued whether the results on 
the efficacy of an eHealth application on the entire group of patients (i.e., with different 
types of cancer) can be interpreted in a meaningful way. However, due to the small sample 
sizes in both RCTs, no additional analyses were performed to examine whether the efficacy 
differed among sub groups (e.g., patients with different cancer types, or users versus non-
users). This limitation also holds for the RCT that was conducted among partners; although 
studies have shown that caregiver burden might be affected by the cancer type of the 
patient37, no distinctions were made for partners of patients with different cancer types. 
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It also should be mentioned that a relatively small follow-up time was used in both RCTs 
(i.e., three months); it is possible that a longer time period is needed for Oncokompas to 
cause an effect on the outcome measures for incurably ill cancer patients and partners of 
incurably ill cancer patients. 

Another limitation is that in the RCT among partners of incurably ill cancer patients, the 
planned cost-evaluation could not be performed due to the small sample size. In addition, 
it is likely that the cost-utility analysis among patients was underpowered to detect 
differences in costs and QALYS; no power calculation was performed on economic end 
points38. A propabilistic approach was used rather than significance levels to describe the 
results of the cost-utility analysis39.  

For both RCTs, no data was gathered on responders versus non-responders of the studies, 
due to privacy regulations. Therefore, it was not possible to compare characteristics of 
responders versus non-responders to describe which patients or partners are reached by 
Oncokompas. Furthermore, in both RCTs no inclusion- or exclusion criteria were handled 
regarding palliative care needs. It might be that we did not succeed in reaching patients 
and partners who were most in need of support.
Also, in the RCT among patients with incurable cancer, no information was gathered about 
time since diagnosis. This might have been interesting because efficacy of the application 
might be different among patients who are aware of the incurability of their cancer for a 
longer period of time versus patients who just found out that their cancer is incurable.

Due to the context in which the study among incurably ill cancer patients was performed, 
selection bias may have occurred, for example due to gatekeeping (i.e., “the reluctance of 
well-meaning healthcare professionals to contribute patients for research studies”)40,41. In 
addition, in the RCT among partners of incurably ill cancer patients, all participants were 
self-selected. As a result, partners and patients with an increased interest in eHealth or 
with a positive attitude towards Oncokompas might have been more likely to participate. 
Unfortunately, no qualitative study was performed among partners to explore their 
experiences with Oncokompas, and to investigate their motivations to participate in the 
RCT. A multi-component recruitment strategy was used in order to reach a broad group 
of partners of incurably ill cancer patients. However, an additional focus on recruitment 
through hospitals might have been a more successful strategy; this was considered 
difficult due to the recruitment of incurably ill cancer patients for the RCT among patients. 

Lastly, for the RCT among incurably ill cancer patients, the most optimal primary outcome 
measure is a point for discussion. Although patient activation is a widely recognized 
ouctome to measure self-management skills and Oncokompas primarily aims to 
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stimulate self-management among patients, HRQOL also might have been a sufficient 
primary outcome, due to the multiple domains covered within the EORTC-QLQ-C15-PAL 
questionnaire and available in Oncokompas as eHealth application. However, the effects 
on HRQOL also depend on whether people actually use the resources recommended 
in Oncokompas; since this could not be influenced by the research team, the primary 
outcome measure ‘patient activation’ was chosen.  

Effects of the COVID-19 pandemic  
All studies within this thesis were partly conducted during the COVID-19 pandemic. At the 
12th of March 2020, the Dutch government advised all citizens to stay at home42. Although 
it has been reported that the pandemic has served as a catalyst for implementation of 
telehealth and digital tools43,44, it probably might have negatively affected the results of 
the studies in this thesis. This should be noted, to ensure a comprehensive interpretation 
of the findings. 

The pandemic influenced routine palliative care45,46, which might have effected the results 
of the RCTs. Patients and partners experienced additional challenges regarding their 
psychological, social, physical and spiritual well-being46,47. Contacts with cancer patients 
partly changed from face-to-face contacts to telephone or video consultations, and due 
to social distancing patients might have experienced social isolation, besides anxiety to 
get infected with COVID-1946. Additional challenges due to the pandemic which have been 
reported among informal caregivers are, among others, increased caring responsibilities, 
financial insecurities, and adapting to changes in the usual care for the person they care 
for47,48.  

The eHealth application Oncokompas provides a personalized overview of palliative care 
options for patients and partners (the ‘Act’ component). The pandemic has affected the 
availability of certain palliative care options49,50, and thereby might have influenced the 
study results; people who did participate in the RCTs during the COVID-19 pandemic may 
not have had (timely) access to the supportive care options recommended in Oncokompas. 

To include partners of incurably ill cancer patients for the RCT among partners, a multi-
component recruitment strategy was used. Difficulties were encountered to include partners 
for participation in the RCT. Among others, healthcare professionals in various settings were 
asked to inform partners on the study. As reported in chapter 9, many organzations were 
not able to continue their services as usually, due to the national lockdown, which might 
have affected the inclusion of partners for the study. Due to this small sample size, the RCT 
among partners did not create sufficient evidence on the efficacy of Oncokompas in this 
population, and future studies should try include a larger sample.
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IMPLICATIONS FOR CLINICAL PRACTICE

This thesis contributes to the growing awareness on the importance to support cancer 
patients and their partners to adopt an active role in managing the challenging situation 
of being confronted with cancer. The numbers of cancer patients are increasing each year 
and better treatment options make it possible to live with cancer for a longer period of 
time, challenging both patients and their partners to be in control of their lives as long 
as possible. At the same time, an increasing demand for care puts the Dutch healthcare 
system under pressure while human and financial resources are limited. A shift towards 
prevention and increased attention on self-management behaviors asks for easily 
accessible interventions to support cancer patients and their partners to take actions 
regarding their health and well-being. Self-guided eHealth interventions are easily 
accessible with 24/7 availability and enable users to manage their symptoms on their own, 
with professional guidance if needed8,51.

To the best of our knowledge, little evidence is available on the efficacy and costs of self-
guided behavioral intervention technologies such as Oncokompas in palliative cancer 
care. The quantitative studies in this thesis suggest that Oncokompas in its current form 
is not effective to improve primary outcomes as patient activation among incurably ill 
cancer patients and caregiver burden among partners of incurably ill cancer patients. 
Also, no effects were found on secondary outcomes as general self-efficacy and HRQOL. 
Furthermore, regarding its cost-utility among patients, the application does not impact 
costs and seems slightly less effective in terms of QALYs. More studies are needed to gain 
more insight into the use of behavioral intervention technologies in palliative cancer care. 

This thesis emphasizes the field of tension regarding the potential of eHealth in cancer 
care and the results that have been obtained in randomized controlled trials. The studies 
in this thesis showed no significant effects of Oncokompas regarding its efficacy and 
cost-utility in palliative cancer care. However, due to uncertainties and limitations of the 
research, and the possible negative effect of the COVID-19 pandemic, it is not possible 
to draw firm conclusions. Nevertheless, the studies provide food for thought regarding 
further development of an eHealth application as Oncokompas and regarding the 
willingness of healthcare professionals to adopt Oncokompas. A question that remains to 
be answered is whether further investments in Oncokompas to optimize the application 
regarding its content (e.g., tailoring the application for specific groups of patients or 
partners) and its structure (i.e., improving user-friendliness) will lead to higher efficacy 
and cost-utility. Additionally, concerning the implementation of Oncokompas in palliative 
cancer care, healthcare professionals might wonder whether they should provide access 
to Oncokompas to their patients and their patients’ partners when scientific studies 
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showed no positive effects on outcome measures. A pilot study exploring the adoption 
and implementation of Oncokompas in routine clinical practice – conducted in 2015 and 
2016 – already showed hospitals resistance to implement Oncokompas due to lack of 
evidence regarding its (cost-)effectiveness52. 

However, the qualitative study among patients, as described in chapter 7, has shown that 
patients are open to eHealth applications as Oncokompas. Also, during the development 
of the palliative version of Oncokompas53, patients and partners were enthusiastic to 
cooperate as stakeholders and indicated that they were positive about the development 
of a supportive intervention as Oncokompas. Different advantages of the application 
– such as raising the awareness on certain symptoms, stimulating users to prepare 
themselves for their consult with their healthcare professional and to discuss difficult 
symptoms or questions with a healthcare professional – could still encourage patients 
and partners to get the most out of their (often) short consultation time with their 
healthcare professional. Besides, the application provides information and advice to deal 
with symptoms on your own. Therefore, it is questionable whether access to Oncokompas 
should be denied to patients and partners in palliative cancer care despite the findings of 
the RCTs in this thesis. This question was presented to patients and healthcare providers 
in clinical practice; based on their answers it was concluded that it would be a waste not 
to provide access to patients and partners, since Oncokompas is thought to be of value 
to certain patients and it is expected that Oncokompas would do no harm. They advised 
to provide access to Oncokompas and monitor the use and efficacy of the application 
during and after implementation in routine palliative cancer care. Furthermore, also costs 
of the intervention should be monitored closely; the costs of BITs include not only costs 
to develop and test the intervention, but also includes maintenance costs and financial 
resources are often limited54. Costs and benefits should be carefully weighed while 
monitoring the intervention effects.

This thesis also raises the awareness on the importance to facilitate the uptake of self-
management behaviors in palliative cancer care. Nowadays people are expected to 
take a certain responsibility in managing their own well-being and healthcare. Among 
other things, this is reflected in certain national health programmes in the Netherlands; 
for example, the health program targeting value-based health care (VBHC), which 
focuses on patient-oriented care in which patients are stimulated to take an active role 
in their health55. One of the main goals of this health programme is to increase shared-
decision making and empower healthcare users such as incurably ill cancer patients 
and their partners to collaborate with their healthcare professional to receive the care 
that fits their individual needs and preferences55. A self-management intervention such 
as Oncokompas – although not proven effective in study context – might contribute to 
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the collaboration between healthcare professional and incurably ill cancer patients 
and their partners, by enabling them with reliable information on different domains on 
HRQOL. Discussing patients’ and partners’ individual needs and preferences in palliative 
cancer care also comprises advanced care planning (ACP), which is defined as “a process 
that supports adults at any age or stage of health in understanding and sharing their 
personal values, life goals, and preferences regarding future medical care”56, to ensure 
care that fits personal needs and preferences. Investing in self-management behaviors 
seems rewarding in relation to ACP; higher activation levels are associated with higher 
levels of ACP engagement57. In addition, regarding partner caregivers, ACP might lead to 
decreased caregiver burden, since it is known that caregivers’ unmet needs are negatively 
associated with caregiver burden58. Thus, interventions based on self-management and 
behavioral intervention technologies in palliative cancer care could contribute to shared 
decision making in clinical practice – by providing patients and partners with information 
and advice on their symptoms – and indirectly lead to healthcare that fits the needs and 
preferences of patients and partner caregivers. 

Healthcare professionals also play an important role in adoption of eHealth self-
management applications; their attitude and enthusiasm could motivate patients 
and partners to use an application8 and prepare patients and caregivers for active 
involvement in their healthcare59. However, self-management also comes with challenges 
for healthcare professionals60, since patients and partners of patients have varying 
self-management strategies, preferences and needs. In order to successfully deliver 
support to patients and partners also views of healthcare professionals themselves on 
self-management support play a role for successful implementation of applications in 
clinical practice60,61. Differing approaches regarding self-management support roles of 
healthcare professionals, such as instructive, collaborative, and advisory support roles, 
are considered useful under certain circumstances60 to engage patients and their families 
in their healthcare. Healthcare professionals themselves also need support, tools and 
skills for the enhancement of their self-management support role59,62,63.   

Lastly, the importance of psycho-oncological care was highlighted in this thesis. It is 
well known that the integration of psycho-oncological care as part of medical cancer 
care is challenging4. eHealth applications such as Oncokompas, providing an overview 
of palliative care services, could facilitate the access to these services and be part of a 
stepped care model in which self-management applications could serve as low intensity 
interventions being the first step of a stepped care model. However, it remains important 
to align delivery mechanisms of self-management interventions depending on the specific 
population wanting to be reached59.  
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RECOMMENDATIONS FOR FUTURE RESEARCH 

The studies included in this thesis provide several recommendations for future research 
regarding behavioral intervention technologies such as Oncokompas. 

There has been an ongoing debate whether conducting a randomized controlled trial to 
examine the efficacy of eHealth interventions is the most appropriate research method. 
Even when the effects of eHealth are positive in the context of a randomized controlled 
trial, this does not guarantee similar results in another context64. RCTs are often 
considered als the “gold standard” to examine the effects of interventions. Although RCTs 
often provide high-quality evidence, other research designs (e.g., stepped wedge) may 
also be considered highly efficient to gather information on outcomes of interest while 
offering the possibility during the research process to explore whether manipulations 
of the intervention lead to meaningful changes regarding the outcome measures65,66. It 
might be interesting to perform certain studies to examine efficiently whether changes 
regarding Oncokompas’ structure or content, might lead to different outcomes. In 
addition, it is important to perform real world studies to build evidence on the usage and 
effects of self-management applications as Oncokompas in palliative cancer care.

Furthermore, it would be interesting to examine the effects of BITs such as Oncokompas 
during the different phases of palliative cancer care. The time since diagnosis and the 
phase of illness might affect the efficacy of behavioral interventions. Earlier research has 
shown that different phases of the cancer trajectory are distuingished by differences in 
physical, psychological and existential symptoms among patients, and differing needs 
among patients’ informal caregivers67. For informal caregivers, sources of burden could 
vary by the phase of the cancer trajectory; caregivers often experience higher burden 
in the advanced stage of the disease and the end-of-life phase, compared to the 
survivorship phase68. In line with this, it might be interesting for future eHealth studies to 
conduct the research particularly among those patients and partners who have expressed 
high distress levels or a need for palliative care. Earlier research indicated that self-guided 
interventions are possibly more effective when they are offered to user groups with higher 
needs69. Previous research also mentioned the great variance of palliative care needs over 
the cancer trajectory70, which indicates the importance to offer eHealth interventions 
rather based upon care needs, than based upon the stage in the illness trajectory. 
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Regarding specific follow-up studies for Oncokompas, future research should examine the 
effects of Oncokompas among incurably ill cancer patients and their partners who have 
used Oncokompas in a varying degree. This would be interesting to gain knowlegde on the 
amount of time that people have spent on using the appliation, and plot this against the 
efficacy of the application.  

Lastly, Oncokompas was researched among patients with incurable cancer and among 
partners of patients with incurable cancer. It would be interesting to examine the effects 
of Oncokompas when dyads use the application together, since there is growing literature 
supporting dyadic eHealth interventions71. Joint use of Oncokompas may enhance the 
effects of the intervention on outcome measures regarding self-management, HRQOL 
and caregiver burden. 

CONCLUSIONS

This thesis contributes to the knowledge on the efficacy and cost-utility of eHealth 
applications stimulating self-management in palliative cancer care, in particular 
among incurably ill cancer patients and their partners. This knowledge can be used to 
develop eHealth self-management interventions as part of palliative cancer care, and 
for their implementation and evaluation. This thesis showed no significant effects of 
Oncokompas regarding its efficacy and cost-utility among incurably ill cancer patients 
and their partners. More studies are needed on self-guided behavioral self-management 
interventions to be able to make a comprehensive and well-founded statement of their 
role in supporting self-management in palliative cancer care. However, it is important 
for palliative care services and psycho-oncological care that those services are easily 
available and accessible, to optimally support incurably ill cancer patients and partner 
caregivers with care needs when facing challenges as a result of cancer. 
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SUMMARY

Chapter 1 presents the general introduction of this thesis. This chapter gives a description 
of the impact of cancer on the lives of incurably ill cancer patients and their partners. They 
experience symptoms affecting their health-related quality of life. Palliative care is an 
approach to improve the quality of life of patients and their partners, facing problems with 
a life-limiting illness. This chapter also provides an introduction on self-management and 
describes how eHealth could support people in their daily lives. The eHealth application 
Oncokompas was developed to support users to take an active role in managing 
their symptoms, by using patient-reported outcome measures (PROMs). Background 
information is provided on the development of Oncokompas to make the content suitable 
for use in palliative cancer care. The overall aim of this thesis was to provide insight into 
the role of the web-based self-management intervention Oncokompas in palliative 
care, targeting patients with incurable cancer and their partners. Furthermore, patients’ 
perspectives on organizing psycho-oncological cancer care were investigated.

Chapter 2 describes a qualitative study investigating patients’ perspectives on the 
organization of psycho-oncological cancer care. The study aimed to obtain insight into 
cancer patients’ preferences and the barriers and facilitators they experienced to receive 
psycho-oncological treatment. In total, 18 semi-structured interviews were conducted 
among cancer patients who completed psycho-oncological treatment between 2015 
and 2020, at the psychology department in a general hospital, or a center specialized in 
psychological cancer care. Patients indicated that the organization of psycho-oncological 
care for cancer should focus on easy accessibility and availability, delivered by specialized 
psychologists, and integrated in medical cancer care. Individual therapy is preferred above 
online and group therapy. Increasing the awareness on psycho-oncological care among 
patients and healthcare providers is warranted.

Chapter 3 presents the Intermezzo, in which Oncokompas is described in detail. 
Screenshots are provided of the three components within Oncokompas: 1) Measure, 2) 
Learn, and 3) Act. Initially, Oncokompas was developed targeting cancer survivors, but the 
application was further developed to make it suitable for patients with incurable cancer 
and their partners. By using PROMs, users can monitor their physical, psychological, 
social and existential well-being (‘Measure’), get tailored feedback and advice (‘Learn’), 
and receive an overview of supportive care options (‘Act’). A three-color system (green, 
orange and red) is used to present well-being scores to the users; each color indicates 
whether attention and support is needed for a specific topic.
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Chapter 4 provides the study protocol of the randomized controlled trial (RCT) to 
investigate the efficacy and cost-utility of Oncokompas among patients with incurable 
cancer. Patients were referred to the study by their healthcare professional in the 
participating hospitals. Participants were randomly assigned to the intervention group, 
getting direct access to Oncokompas in addition to care as usual, or the control group, 
receiving access after three months. Outcome measures were collected at baseline, 
two weeks after randomization and three months after the baseline measurement. The 
primary outcome measure was the Patient Activation Measure (PAM), measuring patients’ 
knowledge, skills and confidence for self-management. Secondary outcome measures 
were general self-efficacy (GSE), and health-related quality of life (HRQOL). In addition, 
cost outcomes included quality-adjusted life years (QALYs) and incremental costs. 

Chapter 5 presents the results of the RCT on the efficacy of Oncokompas among patients 
with incurable cancer. In total, 138 patients were randomly assigned to the intervention 
group (n=69), getting direct access to Oncokompas, or the control group (n=69), getting 
access to Oncokompas after three months. The study was partly conducted during the 
COVID-19 pandemic. No significant differences between the intervention and control 
group were found over time in patient activation (estimated difference in change T0-T2; 
1·8 (90% CI: -1·0 to 4·7)), neither in general self-efficacy and HRQOL. Of the patients in 
the intervention group who activated their account, 74% used Oncokompas as intended. 
The course of patient activation, general self-efficacy, and HRQOL was not significantly 
different between patients who used Oncokompas as intended versus those who did not. 

Chapter 6 shows the results on the cost-utility study of Oncokompas among patients with 
incurable cancer. Costs were calculated from a societal perspective and included costs of 
healthcare, costs for patients and their families (e.g., travelling costs, help received from 
family and friends), costs within other sectors (e.g., productivity losses), and intervention 
costs. In the base case analysis, mean total costs and mean total effects were non-
significantly lower in the intervention group (–€806 and –0.01 QALYs, respectively). The 
probability that the intervention was more effective and less costly was 4%, whereas 
the probability that it was less effective and less costly was 74%. All sensitivity analyses 
showed non-significantly lower costs (–€990 to –€401) and non-significantly lower 
QALYs (–0.02 to –0.01) for the intervention group compared to the control group. The 
only exceptions were the base case analysis with no corrections for baseline EQ5D and 
costs, and the complete case analysis in which significantly lower QALYs were found in the 
intervention group compared to the control group (–0.02 and –0.01, respectively). It was 
concluded that Oncokompas does not impact incremental costs and seems slightly less 
effective in terms of QALYs, compared to care as usual.
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Chapter 7 reports on the results of the qualitative study among cancer patients to get 
insight in patients’ self-management strategies to cope with cancer and their experiences 
with Oncokompas. In total, 22 participants were interviewed. Participants applied 
several self-management strategies, in which trying to stay in control and make the 
best of their situation. The added value of Oncokompas was described as being able to 
monitor symptoms and having access to a personal online library. The main reasons not 
to use Oncokompas were concentration problems, lack of time or having technical issues. 
Participants described recommendations for further development of Oncokompas, 
relating to its content, technical and functional aspects. The objectives of self-
management interventions as Oncokompas correspond well with these strategies: taking 
a certain responsibility for your well-being and being in charge of your life as long as 
possible by obtaining automated information (24/7) on symptoms and tailored supportive 
care options.

Chapter 8 shows the study protocol of the RCT on the efficacy of Oncokompas among 
partners of patients with incurable cancer. A multi-component recruitment strategy was 
followed as partners were recruited through (online) recruitment materials, healthcare 
professionals, and direct contact with the researcher. Partners were randomly assigned 
to the intervention group, getting direct access to Oncokompas, or the control group, 
receiving access after three months. Outcome measures were collected at baseline, 
two weeks after randomization and three months after the baseline measurement. 
The primary outcome measure was caregiver burden. Secondary outcome measures 
comprised general self-efficacy, HRQOL, and cost outcomes.

Chapter 9 describes the results of the RCT on the efficacy of Oncokompas among 
partners of patients with incurable cancer. In total, 58 partners were included in the RCT, 
partly during the COVID-19 pandemic. Reaching the target of 136 included partners was 
considered not to be feasible after an inclusion period of 18 months. Therefore, the study 
stopped early. The results showed no significant effects of Oncokompas on caregiver 
burden, self-efficacy or HRQOL. The reach was estimated based on eligibility, participation 
rate, and evaluation of the recruitment process, and estimated at 83-91%. Partners were 
most likely reached via palliative care consultants, patient organizations and palliative care 
networks and less likely via home care organizations, general practitioners, and hospitals. 
The reach of Oncokompas among interested individuals was high, but the difficulties that 
were encountered to include partners suggest that the reach in real life may be lower. Due 
to the small sample size, the cost-utility analysis was deemed not to be feasible and was 
not carried out.
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Chapter 10 presents the general discussion of this thesis. An overview is provided of all 
chapters and the main findings of all studies are discussed. The strengths and limitations 
of this thesis are provided. In addition, the implications for clinical practice are described. 
Furthermore, several recommendations for future research were proposed. This thesis 
contributes to the knowledge on the efficacy and cost-utility of eHealth applications 
stimulating self-management in palliative cancer care, in particular among incurably 
ill cancer patients and their partners. No significant effects were found of Oncokompas 
regarding its efficacy and cost-utility among incurably ill cancer patients and their 
partners. More studies are needed on self-guided self-management interventions to be 
able to make a comprehensive and well-founded statement of their role in supporting 
self-management in palliative cancer care. However, it is important that palliative care 
services and psycho-oncological care are easily available and accessible, to optimally 
support incurably ill cancer patients and partner caregivers with care needs when facing 
challenges as a result of cancer. 
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Hoofdstuk 1 omvat de algemene introductie van dit proefschrift. Dit hoofdstuk geeft een 
beschrijving van de impact die kanker heeft op patiënten met een ongeneeslijke vorm 
van kanker en hun partners. Zij kunnen symptomen ervaren die hun kwaliteit van leven 
beïnvloeden. Palliatieve zorg heeft als doel om de kwaliteit van leven van ongeneeslijk 
zieke patiënten en hun naasten te verbeteren. In dit hoodfstuk wordt daarnaast het 
begrip zelfmanagement beschreven, en wordt uitgelegd hoe eHealth mensen kan 
ondersteunen in hun dagelijks leven. De eHealth applicatie Oncokompas is ontwikkeld om 
gebruikers te ondersteunen een actieve rol aan te nemen ten aanzien van hun gezondheid 
door gebruik te maken van patient reported outcome measures (PROMs). Er wordt 
achtergrondinformatie gegeven over de ontwikkeling van Oncokompas om de inhoud van 
de applicatie geschikt te maken voor gebruik binnen de palliatieve zorg voor mensen met 
kanker en hun partners. Het doel van dit proefschrift is om inzicht te verschaffen in de rol 
van de eHealth applicatie Oncokompas binnen de palliatieve zorg, gericht op patiënten 
met een ongeneeslijke vorm van kanker en hun partners. Ook is onderzocht hoe patiënten 
aankijken tegen de organisatie van psycho-oncologische zorg. 

Hoofdstuk 2 beschrijft de resultaten van een kwalitatieve studie, waarin mensen met 
en na kanker zijn geïnterviewd over hun ervaring met en ideeën over de organisatie van 
psycho-oncologische zorg. Het doel van dit onderzoek was om inzicht te verkrijgen in de 
voorkeuren van mensen met en na kanker wat betreft psycho-oncologische zorg, en na 
te gaan welke factoren dit vergemakkelijken of juist moeilijker maken. In totaal zijn 18 
semi-gestructureerde interviews uitgevoerd onder mensen die tussen 2015 en 2020 een 
psycho-oncologische behandeling hebben afgerond op de afdeling Psychologie van een 
algemeen ziekenhuis, of in een centrum gespecialiseerd in psycho-oncologische zorg. De 
geïnterviewden gaven aan dat de organisatie van psycho-oncologische zorg voor kanker 
zich moet richten op een goede toegankelijkheid en beschikbaarheid van zorg. Zij hadden 
de voorkeur voor zorg geleverd door gespecialiseerde psychologen en benadrukten het 
belang om psycho-oncologische zorg te integreren in de medische zorg voor mensen met 
kanker. Individuele therapie heeft de voorkeur boven online therapie en groepstherapie. 
Het is noodzakelijk om het bewustzijn rondom psycho-oncologische zorg onder (ex-)
patiënten en zorgverleners verder te vergroten. 

Hoofdstuk 3 betreft het Intermezzo, waarin Oncokompas meer in detail is beschreven. 
Aan de hand van screenshots uit Oncokompas, worden de verschillende onderdelen in 
Oncokompas besproken: 1) Meten, 2) Weten en 3) Doen. Oncokompas is in eerste instantie 
ontwikkeld voor overlevers van kanker, maar de applicatie is verder uitgebreid om de 
inhoud ook geschikt te maken voor mensen met een ongeneeslijke vorm van kanker en hun 
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partners. Door middel van PROMs kunnen gebruikers hun lichamelijke, psychologische, 
sociale en existentiële welzijn monitoren (‘Meten’), ontvangen zij feedback en advies op 
maat (‘Weten’), en krijgen zij een overzicht van begeleidende zorgmogelijkheden (‘Doen’). 
Een drie-kleurensysteem (groen, oranje en rood) wordt gebruikt om welzijnsscores aan 
de gebruiker te presenteren; elke kleur geeft aan of er aandacht en ondersteuning nodig 
is op een bepaald onderwerp. 

Hoofdstuk 4 omschrijft het studie protocol van de gerandomiseerde gecontroleerde 
studie (randomized controlled trial (RCT)) naar de effectiviteit en kostenutiliteit van 
Oncokompas onder patiënten met een ongeneeslijke vorm van kanker. Patiënten werden 
door hun zorgverlener in de deelnemende ziekenhuizen naar het onderzoek verwezen. 
Geïncludeerde patiënten werden willekeurig toegewezen aan de interventiegroep 
(direct toegang tot Oncokompas naast de gebruikelijke zorg), of de controle groep 
(gebruikelijke zorg; toegang tot Oncokompas na drie maanden). Uitkomstmaten werden 
verzameld op baseline, twee weken na de randomisatie, en drie maanden na de baseline 
meting. De primaire uitkomstmaat was de Patient Activation Measure (PAM); deze meet 
de kennis, vaardigheden en het zelfvertrouwen van mensen in zelfmanagement van 
hun ziekte en welzijn. Secundaire uitkomstmaten waren General Self-Efficacy (GSE), en 
gezondheidsgerelateerde kwaliteit van leven (health-related quality of life (HRQOL)). 
De uitkomstmaten voor de kostenutiliteitsanalyse waren voor kwaliteit gecorrigeerde 
levensjaren (quality-adjusted life years (QALY’s)) en incrementele kosten. 

Hoofdstuk 5 presenteert de resultaten van de RCT naar het effect van Oncokompas 
onder patiënten met een ongeneeslijke vorm van kanker. In totaal werden 138 patiënten 
gerandomiseerd over de interventiegroep (n=69) en de controlegroep (n=69). De studie 
werd deels uitgevoerd tijdens de COVID-19 pandemie. Er werden geen significante 
verschillen over tijd gevonden tussen de interventiegroep en de controlegroep wat 
betreft patient activation (geschat verschil in verandering T0-T2; 1.8 (90% BI; -1.0 tot 
4.7), general self-efficacy en HRQOL. Van de patiënten die hun account activeerden, heeft 
74% gebruik gemaakt van Oncokompas zoals bedoeld. Het verloop van patient activation, 
general self-efficacy en HRQOL was niet significant verschillend tussen patiënten die 
Oncokompas gebruikten zoals bedoeld, en degenen die Oncokompas niet hadden 
gebruikt zoals bedoeld. 

Hoofdstuk 6 schetst de resultaten met betrekking tot de kostenutiliteit van Oncokompas 
onder patiënten met een ongeneeslijke vorm van kanker. De kostenutiliteit analyses 
werden uitgevoerd vanuit een maatschappelijk perspectief, en omvatten de kosten 
binnen de gezondheidszorg, kosten van patiënten en hun families (e.g., reiskosten, hulp 
van familie en vrienden), kosten in andere sectoren (e.g., productiviteitsverliezen) en 
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interventiekosten. In de base-case analyse waren de gemiddelde totale kosten en de 
totale effecten lager dan in de interventiegroep, maar niet significant (respectievelijk 
–€806 en –0.01 QALY’s). De kans dat de interventie effectiever en goedkoper is, is 4%. De 
kans dat de interventie minder effectief en goedkoper is, is 74%. Alle sensitiviteitsanalyses 
lieten lagere kosten (–€990 tot –€401) en lagere QALY’s (–0.02 tot –0.01) zien voor de 
interventiegroep in vergelijking met de controlegroep, ook niet significant. De enige 
uitzonderingen waren de base-case analyse zonder correcties voor baseline EQ-5D en 
kosten, en de analyse met alleen complete data, waarin significant lagere QALY’s werden 
gevonden in de interventiegroep in vergelijking met de controlegroep (respectievelijk 
–0.02 en –0.01). De conclusie met betrekking tot de kostenutiltiteit is dat Oncokompas 
geen invloed heeft op de incrementele kosten en iets minder effectief lijkt op het gebied 
van QALY’s, vergeleken met gebruikelijke zorg.

Hoofdstuk 7 rapporteert de resultaten van de kwalitatieve studie onder mensen met en 
na kanker, om inzicht te verkrijgen in zelfmanagement strategieën voor het omgaan met 
kanker, en hun ervaringen met Oncokompas. In totaal zijn 22 deelnemers geïnterviewd. 
De deelnemers pasten verschillende zelfmanagement strategieën toe. Voorbeelden 
zijn het zoveel mogelijk proberen controle te houden over het leven, en het beste 
uit de situatie proberen te halen. De toegevoegde waarde van Oncokompas is onder 
andere het kunnen monitoren van symptomen en toegang hebben tot een persoonlijke, 
online bibliotheek. De belangrijkste redenen om Oncokompas niet te gebruiken waren 
concentratieproblemen, tijdgebrek of technische problemen. Deelnemers beschreven 
aanbevelingen voor de verdere ontwikkeling van Oncokompas met betrekking tot de 
inhoud, en technische en functionele aspecten. De doelstellingen van zelfmanagement 
interventies als Oncokompas sluiten goed aan bij de genoemde zelfmanagement 
strategieën; een zekere verantwoordelijkheid nemen voor je eigen welzijn en zo lang 
mogelijk de regie over je leven voeren, door het verkrijgen van (24/7) geautomatiseerde 
informatie over symptomen en begeleidende zorgmogelijkheden, die zijn afgestemd op 
de persoonlijke behoeften. 

Hoofdstuk 8 beschrijft het onderzoeksprotocol van de RCT naar het effect van Oncokompas 
onder partners van patiënten met een ongeneeslijke vorm van kanker. Er werd gebruik 
gemaakt van een wervingsstrategie die uit meerdere componenten bestond; partners 
werden geworven via (online) wervingsmaterialen, via zorgprofessionals en door middel 
van direct contact met de onderzoeker. Partners werden willekeurig toegewezen aan de 
interventiegroep, waar men direct toegang kreeg tot Oncokompas, of de controlegroep, 
waar men pas na drie maanden toegang tot Oncokompas kreeg. Uitkomstmaten werden 
verzameld bij baseline, twee weken na de randomisatie, en drie maanden na de baseline 
meting. De primaire uitkomstmaat was belasting van de mantelzorger. Secundaire 
uitkomstmaten waren general self-efficacy, HRQOL en kostenuitkomsten. 
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Hoofdstuk 9 beschrijft de resultaten van de RCT naar de effectiviteit van Oncokompas 
onder partners van patiënten met een ongeneeslijke vorm van kanker. In totaal zijn 58 
partners geïncludeerd, deels tijdens de COVID-19 pandemie. De doelstelling om 136 
patiënten te includeren bleek niet haalbaar na een inclusieperiode van 18 maanden. Het 
onderzoek is daarom voortijdig gestopt. De resultaten toonden geen significante effecten 
van Oncokompas op de belasting van de mantelzorger, general self-efficacy en HRQOL. 
Het bereik is berekend op basis van eligibility, het percentage partners dat deelnam aan 
de studie, en een evaluatie van het wervingsproces; het bereik werd geschat op 83-91%. 
Partners werden het best bereikt via palliatieve zorgconsulenten, patiëntenorganisaties 
en netwerken palliatieve zorg. Minder vaak werden zij bereikt via thuiszorgorganisaties, 
huisartsen en ziekenhuizen. Het bereik van Oncokompas onder geïnteresseerde partners 
was groot, maar de moeilijkheden die zijn ondervonden gedurende de werving van de 
studie, suggereren dat het bereik in de dagelijkse praktijk lager zou kunnen zijn. Door het 
lage aantal deelnemers dat is geïncludeerd, werd de studie naar de kostenutiliteit niet 
haalbaar geacht. Om deze reden is de kostenanalyse niet uitgevoerd. 

Hoofdstuk 10 betreft de algemene discussie van dit proefschrift. Er wordt een overzicht 
gegeven van alle hoofdstukken en de belangrijkste bevindingen vanuit de studies 
worden besproken. De sterke punten en de beperkingen van dit proefschrift worden 
beschreven. Daarnaast zijn er aanbevelingen gedaan voor toekomstig onderzoek. Dit 
proefschrift draagt bij aan de kennis over de effectiviteit en kostenutiliteit van eHealth-
toepassingen ter bevordering van zelfmanagement in de palliatieve zorg voor patiënten 
met een ongeneeslijke vorm van kanker en hun partners. Er is meer onderzoek nodig 
naar self-guided zelfmanagement interventies om een alomvattende en onderbouwde 
uitspraak te kunnen doel over de rol van deze interventies bij het ondersteunen van 
zelfmanagement in de palliatieve zorg rondom kanker. Het is van belang dat palliatieve 
zorg en psycho-oncologische zorg beschikbaar en toegankelijk zijn, zodat patiënten met 
een ongeneeslijke vorm van kanker en hun partners optimaal kunnen worden ondersteund 
bij de uitdagingen die zij ondervinden als gevolg van kanker. 
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DANKWOORD

Het moment is daar; het schrijven van een dankwoord als slotwoord van mijn proefschrift! 
Heel veel dank aan alle mensen die hebben geholpen bij de totstandkoming van dit 
proefschrift.

Mijn speciale dank gaat uit naar alle deelnemers die hebben meegewerkt aan de 
onderzoeken die onderdeel zijn van dit proefschrift. Ik vond het bijzonder om te merken 
dat veel mensen graag willen helpen om de psychosociale zorg voor mensen met kanker 
en hun partners verder te verbeteren. Bedankt voor jullie vertrouwen en het delen van 
jullie persoonlijke ervaringen. Ook alle patiënten en naasten die zich hebben ingezet 
voor de doorontwikkeling van Oncokompas wil ik bedanken voor het delen van hun 
ervaringen en hun inzet om Oncokompas verder door te ontwikkelen. Mijn dank gaat ook 
uit naar alle zorgverleners, onderzoekers en beleidsmakers die hebben meegewerkt 
aan de doorontwikkeling van Oncokompas voor mensen met ongeneeslijke kanker en 
hun partners. 

Daarnaast wil ik graag alle zorgverleners die hun steentje hebben bijgedragen aan 
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