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Chapter 4

Abstract

Purpose

The purpose of this study was to gather insights from colorectal cancer (CRC) survivors on
how to improve care for CRC survivors, and how e-health technology could be utilized to
improve CRC care delivery.

Methods

Three semi-structured focus groups were held with sixteen CRC survivors. To initiate the
discussion, an online registration form and two vignettes were used. The data was analyzed
using the framework method.

Results

Based on survivors’ experiences, five themes were identified as opportunities for improving
CRC care delivery. These themes include better recognition of complaints and faster referrals,
more information as part of the care delivery, more guidance and monitoring of health outcomes,
more collaboration between practitioners, and more attention for partners and relatives. In
addition, survivors expressed opportunities for using e-health to facilitate information provision,
improve communication, and monitor survivors' health conditions.

Conclusion

Several suggestions for improvement of CRC care delivery were identified. These often translated
into possibilities for e-health to support or improve CRC care delivery. The ideas of survivors
align with the vast array of existing e-health resources that can be utilized to enhance CRC care
delivery. Therefore, the next step involves addressing the implementation gap between the
needs of stakeholders, such as CRC survivors and healthcare providers, and the e-health tools
currently available in clinical practice.
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Introduction

Colorectal Cancer (CRC) is the second most frequently diagnosed cancer in Europe, with
520,000 new cases reported in 2020 [1]. Although CRC continues to be the second deadliest
cancer in Europe [1], the mortality rate is decreasing in VWestern countries due to better
screening and more advanced treatment options, resulting in earlier detection and treatment
[2, 3] In the Netherlands, 66% of individuals diagnosed with CRC survive for five years or more
post-diagnoses, compared to the European average of 57% [4, 5]. This could be partially attributed
to the country’s effective national screening program, which received a response rate of 76%
between 2014 and 2018 [6].

The field of CRC care, like other areas of healthcare, faces several significant challenges. These
challenges include a shortage of personnel, an increase in cancer incidence due to population
growth and an aging population, and increasingly complex care due to the expansion of treatment
options [7, 8]. These challenges have resulted in an increasing demand for CRC care with a
broader scope. Additionally, as survival rates improve, ongoing care after medical treatment,
such as through regular check-ups and supportive treatments, is essential in helping cancer
survivors cope with the challenges they face in their daily lives [9]. Consequently, reforming the
way care is delivered has become necessary.

The use of information and communication technology (ICT) in the healthcare field [10], known
as e-health, has shown great potential in improving care delivery for CRC survivors. For example,
digital communication and online information services are already being used throughout the
CRC care pathway. Incorporating e-health into CRC care can significantly enhance care delivery
and support. For instance, post-operative telemonitoring can help track a cancer patient’s health
status, detect relapse early, and reduce healthcare costs while preventing complications [11-13].
Patient portals and digital applications can facilitate communication between survivors and
healthcare providers and allow access to relevant health information and resources to improve
survivors’ self-management. The transformative potential of e-health has been previously described
by Wallace, highlighting its ability to answer critical cancer-related queries at a faster pace, greater
scale, and broader scope [14].

However, the potential of e-health interventions in healthcare is yet to be fully realized due to
limited adoption [15-17]. According to the Diffusion of Innovations Theory of Rogers, e-health
services must meet end-users’ needs for successful implementation [18]. Therefore, it is
recommended to identify healthcare providers' and CRC survivors’ needs and preferences
before developing and implementing e-health services for CRC care [18-20]. Previous research
has examined the views of Dutch healthcare providers and managers on how e-health could
improve CRC care [21]. This study identified several opportunities for improvement, such as
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using e-health applications to support survivors in the pre-habilitation program and implementing
digital consultation hours to increase healthcare access and reduce unnecessary hospital visits.

Presently, there is limited understanding of the opinions of CRC survivors regarding the use of
e-health applications. Most studies have only examined specific interventions [22]. CRC survivors
are individuals who have been diagnosed with CRC, and continue to live with the disease [23].
They have unique experiences and perspectives and face many challenges, such as fatigue, sleep
difficulty, fear of recurrence, anxiety, depression, negative body image, and sensory neuropathy.
They may also experience gastrointestinal problems, urinary incontinence, and sexual dysfunction
[24].

This study aimed to identify areas where CRC care delivery could be improved according to
the experiences of CRC survivors. Moreover, the study aimed to gather insights from CRC
survivors on how e-health technology could improve CRC care delivery.

Methods

Study design

For this study, a phenomenological approach was used [25]. This research method involves
examining a phenomenon from the perspective of those who have experienced it, to define its
essence and significance [26]. To examine the experiences of Dutch CRC survivors with CRC
care delivery, semi-structured online focus groups were conducted. Focus groups encourage
participant interaction, promoting the emergence of diverse perspectives and social interactions
[27], which leads to a deeper understanding of their experiences. A semi-structured format
was used to allow for more flexible questioning and exploration of topics, and to delve deeper
into the responses provided by participants [28, 29]. The focus group protocol was crafted by
the primary author (LvD), predominantly drawing from previous relevant research [21, 30].
Collaborative contributions from RvdV, JJA, and JS enriched the protocol through insightful
feedback and suggestions shared during interdisciplinary team meetings. This iterative refinement
process aimed to strengthen the depth and scope of the topic guide. An overview of the focus
group protocol can be found in Supplementary File 1.

Data collection
To be enrolled in the study, participants had to meet all the following eligibility criteria:

1. Be a CRC survivors, aged 18 years or older, diagnosed with cancer stages I-IV.

2. Currently receiving treatment or have undergone treatment within the past five years.
3. Possess a good command of the Dutch language.
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4. Have utilized at least one form of e-health throughout the CRC care pathway.

Convenient sampling was used to gather participants, with online invitations disseminated through
various channels such as patient associations, research institutions like the Netherlands
Comprehensive Cancer Organization, and the LinkedIn pages of the researchers and their
organizations. Furthermore, the invitation was also posted in Dutch Facebook groups for cancer

SUrvivors.

The call to participate included a link to a registration form to collect the following information:
demographic characteristics, cancer stage at diagnosis, treatment period, type of treatment, and
hospital, as well as information on the types of e-health used throughout the CRC care pathway.
Participants were also asked to provide two examples of instances where they saw room for
improvement in CRC care delivery based on their personal experiences, which served as input
for the focus group discussion.

After completing the form and when eligible for participation, applicants received an email with
an information letter and a date planner to schedule the focus groups. To participate, individuals
had to confirm via email that they had read the information letter and provided written consent.

Initially, 28 individuals signed up, all meeting the inclusion criteria, but nine dropped out before
an interview could be scheduled. Therefore, three focus groups were planned with nineteen
participants. Three individuals did not show up during the focus group meeting, resulting in
sixteen participants.

The online focus groups were conducted in Dutch by two female researchers with a background
in psychology and trained in focus group discussions (LvD, MSc and RvdV, PhD) until data
saturation was reached (i.e, when new incoming data produced little or no further information
to address the research question). The focus groups were video recorded for analysis purposes.

Content of the focus groups

During the focus group, two main topics were discussed. The first one was about opportunities
to enhance CRC care delivery throughout the CRC care pathway. The second topic was about
using e-health to improve CRC care delivery. The term ‘CRC care pathway’ refers to how Dutch
medical specialist care for CRC survivors is typically organized. This pathway includes referral,
diagnosis, treatment, aftercare, and sometimes, palliative care [21]. A detailed explanation of
each phase in a standard CRC care pathway can be found in Supplementary File 2.

The first topic was introduced by summarizing participants’ answers to the open-ended question
in the registration form. Also, the care pathway was shown to help participants consider their
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experiences throughout all stages of the care pathway. For the second topic, an overview slide
was shown with a definition of e-health, and an explanation of different e-health categories.
These categories were based on a framework of Nictiz, a Dutch knowledge center for national
ICT applications in healthcare [31], adapted to categories of technology and digital health services
relevant to CRC survivors. The e-health categories used included digital communication,
telemonitoring, online information services, personal health environment, self-monitoring, and
patient portals. More information about these categories and their explanations can be found
in Supplementary File 3.

To start the conversation on the first topic, two hypothetical short stories were presented as
examples of how e-health could improve CRC care delivery. These stories, known as vignettes
[32], provided practical examples of how e-health can enhance different phases of the care
pathway. The vignettes were based on previous research on how healthcare professionals
perceive the potential benefits of e-health throughout the CRC care pathway [21]. The stories
described the use of different e-health technologies in different phases of the care pathway. The
first vignette narrated a woman'’s experience choosing between a digital intake, comprising online
information and a digital questionnaire, or a regular face-to-face intake before undergoing an
endoscopy. The second vignette described how a man'’s recovery from surgery was monitored
by his doctor through a smart patch and daily digital questionnaires. The complete version of
the vignettes can be found in Supplementary File 4. Following the discussion of the vignettes,
the researchers posed specific questions to encourage a more expansive conversation beyond
the content of the vignettes to gain a broad insight into the participants’ experiences during
their care process.

Data analysis

Data analyses were conducted in MAXQDA 2022 software [33]. The framework method was
used for data analysis; a qualitative content analysis approach highly adaptable for studies that
aim to generate themes [34]. This method is suitable for semi-structured focus groups and
offers clear steps to follow, and produces highly structured outputs of summarized data, making
it beneficial when multiple researchers are involved in a project [34]. Each step of the framework
method was followed throughout the analysis, which is detailed below.

Firstly, the focus groups were transcribed word-for-word, and the researchers familiarized
themselves with the data. Next, two researchers, LvD and EA, independently coded the initial
focus group data, using deductive coding based on the protocol’s topics and inductive coding
based on emerging topics from the data. These codes were compared until the researchers
agreed on a working analytical framework (i.e., developing a thematic framework), which was
used to analyze the remaining data (i.e, indexing). Any discrepancies were discussed until a
consensus was reached. Finally, the researchers created a framework matrix to summarize the
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data from each focus group per category (i.e, charting) and interpreted the data (i.e., mapping
and interpretation). Data saturation was achieved regarding the identified themes. The relevant
quotes were translated into English and presented in the following format: survivor number,
gender, age in years, and cancer stage.

Rigor and quality assurance

To ensure the accuracy and quality of the research findings, we utilized the Consolidated Criteria
for Reporting Qualitative Research (COREQ) checklist [35]. A completed version of the checklist
can be found in Supplementary File 5. Furthermore, the coding scheme can be found in
Supplementary File 6.

Results

Participants’ demographics

Table 1 provides an outline of the demographic details of the focus group members, totaling
sixteen participants. There were two focus groups with five participants, and one with six
participants. The average age of the participants was 55 years (SD = 9, range = 39-70).
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Table 1. Characteristics of participants (N=16)

Characteristic n (%)
Sex

Male 8 (50)
Female 8 (50)

Educational level

Secondary education

Post-secondary vocational education (MBO)
Higher Professional Education (HBO)
Academic education (WO)

Treatment period

N NN =
~ o~~~
w N
QN
L =z

Currently undergoing treatment 2 (12)
Finished treatment <1 year ago 6 (38)
Finished treatment 1 — 3 years ago 5 (31
Finished treatment 4 — 5 years ago 3 (19)
Type of treatment!

Operation 16 (100)
Chemotherapy 10 (62)
Radiotherapy 4 (25)
Experimental therapy 1 (6)
Targeted therapy 1 (6)
Palliative care 1 (6)
Type of hospital

Academic 5 (31)
Non-academic 11 (69)
Stage of cancer at diagnosis

Stage 1 3 (19)
Stage 2 4 (25)
Stage 3 7 (44)
Stage 4 2 (12)

'Some of the participants received multiple forms of treatment.

Participants’ views on opportunities to improve CRC care delivery
This section outlines five opportunities to enhance CRC care delivery based on participants’
personal experiences. At least two participants have mentioned these opportunities.

1. Need for better recognition of complaints and faster referrals

Some participants had negative experiences with the recognition of complaints and the general
practitioner’s speed of referral to the hospital for initial diagnosis of CRC. Among multiple
participants, the complaints were initially not recognized as CRC symptoms. In some cases, this
was likely due to their age, as two participants explained that they were much younger than
average CRC survivors.
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“Due to my age, it wasn't noticed very quickly. | was told that | was too young, that it's an old man’s
trouble.” [Survivor 1, female, 52, stage 2]

Another participant mentioned that her general practitioner believed that hemorrhoids were
the cause of her complaints.

2. Need for more information as part of the care delivery

Several participants reported that the medical-related information provided throughout different
stages of the care pathway was not satisfactory or incomplete. One participant even received
contradictory information during diagnosis. Others expressed a desire for more information
regarding treatment options, side effects, recovery, medication, nutrition, physical fitness, coping
mechanisms, mental health, reintegration, and palliative care.

“At the time of diagnosis, we received very contradictory information, about which we later complained.
Clear and transparent communication is very important.” [Survivor 2, male, 43, stage 2]

Some respondents reported that the amount of personalized and in-depth information they
received was directly related to how assertive they were in seeking it out. Certain participants
only received customized information when they specifically requested it. Moreover, some
participants felt reluctant to contact healthcare professionals with any questions they had during
and after treatment.

Furthermore, participants reported needing clarification about which health professional to
approach for specific concerns. They also missed having a designated point of contact for their
questions.

3. Need for more guidance and monitoring of health outcomes

During their chemotherapy treatment, many participants felt unsure of how to monitor their
health and experienced unfamiliar physical issues and changing side effects. They expressed a
desire for more comprehensive guidance and support on these matters. Additionally, some
participants felt that they were not being closely monitored after being discharged from the
hospital after treatment to recover at home and whished for better monitoring of their physical
and mental health during this phase. For instance, one participant mentioned that the hospital
frequently called her during treatment to check in, but the calls stopped after the treatment.
She would have appreciated continued monitoring during aftercare.

“The dftercare following the surgical removal procedure is subpar. There seems to be a lack of guidance
and support, without any inquiry into my needs. For instance, | have not received any psychological
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counseling or follow-up monitoring after being discharged from the hospital.” [Survivor 2, male, 43,
stage 2]

4. Need for more intra- and interdisciplinary collaboration

According to some participants, practitioners could have collaborated more effectively within
and across disciplines. They reported that practitioners did not always consult with each other
to solve unexpected problems and indicated a lack of alignment between hospitals or other
healthcare organizations. Furthermore, they said that various practitioners within the hospital
did not seem aware of each other’s activities. This resulted in an inadequate transfer of information
and survivors feeling overlooked. A suboptimal digital infrastructure partly caused this. For
example, a participant mentioned she was treated in multiple hospitals, but practitioners could
not access each other’s records.

“There are an awful lot of healthcare providers, and sometimes | feel like they all operate in their own
little box. I know there is always interdisciplinary collaboration, but | do sometimes get the impression
that things get a bit disjointed and I'm not sure who to turn to.” [Survivor 1, female, 52, stage 2]

5. Need for attention for partners and relatives

Finally, some participants said they wished their family and relatives had received more attention.
They believed their significant others should have had the opportunity to share their experiences
and receive help and support from peers or professionals on coping with problems they
encountered.

“There should be more attention for the loved ones; being sick is not something you do alone, but it
also has much impact on your family.” [Survivor 3, male, 63, stage 3]

Participants’ use and perception of e-health

Throughout the CRC care pathway, participants used various e-health categories. The most
commonly used were online information services (88%) and patient portals (62%). Telemonitoring,
on the other hand, was only used by one participant (6%). Table 2 contains additional information
on the use of different technologies by the participants.
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Table 2. E-health categories used by participants throughout the CRC care pathway (N=16)

E-health category n (%)
Online information services 14 (88)
Patient portal 10 (62)
Digital communication 7 (44)
Self-monitoring 3 (19)
Telemonitoring 1 (6)

Participants’ views on how e-health could be used to improve CRC care delivery

In this section, participants’ views on how e-health can enhance CRC care delivery are described.
Most ideas directly build on participants’ general suggestions to improve CRC care delivery, as
described above.

1. The use of digital tools could help provide more comprehensive information

Participants indicated they would have liked to receive more information throughout the care
pathway. They responded positively to replacing a face-to-face intake for an endoscopy with a
digital intake, which includes online questionnaires and digital information about the endoscopy
in the patient portal (presented in Vignette 1). This would allow them to access information at
their convenience and review it again if needed. Additionally, the information can be provided
in various forms, such as animations or written communication. It would also save time and

eliminate the need to travel to the hospital.

“Naturally, | received flyers about what a colonoscopy looks like, what a certain operation looks like,
and then you read that. However, | prefer visual information. For me, an animation or something would
be more informative. | would have appreciated seeing a link or video on my portal about appropriate
treatments and operations.” [Survivor 4, female, 47, stage 3]

However, participants expressed the need for flexibility in the intake process, as not all survivors
are able or willing to use digital options. Technical support should also be easily accessible to
survivors, and they should be able to provide any specific information they deem relevant to

healthcare workers.

Participants report that digital information could be used to better support their inquiries during
treatment and aftercare. Specifically, they would appreciate having access to information about
treatment options, potential side effects, residual clinical damage, the recovery process, nutritional
guidance, physical fitness, coping with the disease, mental health(care), and palliative care. This
information could be offered through a reliable source such as the patient portal. Some
participants were aware that relevant information was already available in the patient portal of
their hospital, but not all participants were informed about this.
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“Make sure there is a platform where people can find the information. What are your options? What
kind of support is provided, such as oncological physiotherapy? Diet? Dealing with pain? You name it.”
[Survivor 5, female, 65, stage 3]

2. Increasing digital communication with healthcare providers could help provide
more comprehensive information

Participants expressed that they would have found it helpful to be able to communicate with
their healthcare providers directly through digital channels. They suggested that this option
should be made more easily accessible to lower the threshold for asking questions, as many
participants felt hesitant to disturb their providers due to their high workload. To address this
concern, participants suggested introducing a digital consultation hour, where survivors can save
their inquiries until a specified time to communicate with their providers. Another suggestion
was to have case managers refer survivors to the appropriate practitioner for digital
communication, which would help clarify the responsibilities of each healthcare provider.

“Usually, when you have a question or something bothering you, you try to approach someone. But if
| knew that every day between two and three, you could ask questions digitally or have a chat function
and then maybe even say, ‘Let’s have a phone call, that would be really nice. Especially for questions
that can wait a few hours.” [Survivor 1, female, 52, stage 2]

3. Telemonitoring could provide more guidance and monitoring

Participants expressed their desire to have guidance and be monitored during their recovery at
home post-hospitalization. Telemonitoring after surgery, as presented in Vignette 2, was seen
as a beneficial option to fulfill this need. Participants believed telemonitoring would provide a
reassuring check-in during the first weeks of recovery at home after surgery. This would offer
a sense of security, particularly since multiple participants were unsure about their ability to
self-monitor during this phase.

“But you don't know what hit you. You are terribly ill, and you're so upset that you can't monitor yourself.
If you, for example, develop a fever, you must contact the hospital immediately. That is one of the
things you have to monitor yourself, but are you aware of that? I'm not.” [Survivor 1, female, 52, stage

2]

Participants also expressed a desire to remain in the hospital for a certain period after surgery
to receive care and advice and ask questions. Although they were open to the idea of leaving
the hospital early and recovering at home, some participants were concerned that an early
release combined with telemonitoring would be a cost-cutting measure instead of a
survivor-focused improvement.
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One participant suggested sharing telemonitoring data between the physiotherapist and the
hospital for better recovery support. Furthermore, participants thought it would be valuable
to access the telemonitoring data themselves. They believed that having insight into their health
data could provide reassurance or confirm suspicions of abnormalities, making it easier to contact
the doctor. Furthermore, participants presumed that it would facilitate self-management and
motivate survivors to work on their recovery by viewing data, such as physical activity data.
However, it was noted that adequate digital skills are needed for survivors to use and benefit
from telemonitoring tools.

Another suggestion for monitoring after treatment was to use an app that allows survivors to
enter specific symptoms and subsequently receive automatically generated feedback on whether
these are usual or unusual side effects.

4. Enhanced sharing of electronic data could facilitate greater collaboration among
professionals

Participants expressed a desire for their practitioners to collaborate more within and across
disciplines but noted that the current digital infrastructure posed challenges. They suggested
that healthcare practitioners should be able to read summaries of consultations and reports of
examinations and treatments. In other words, to facilitate practitioners’ collaboration, they
should be able to access each other’s records of survivors with whom they have a treatment
relationship.

“l was treated in two separate hospitals. So, | have a digital record in both hospitals. The doctors
cannot access each other’s records, so | have additional scans in hospital A, for example, since they
were first made in hospital B. And there is no communication between those two hospitals. And | find
that very difficult because then you are with the nurse, and you say, yes, but that is in that record.
Yeah, she can't access it. So, then | have to open the record of hospital A myself to show it to the
nurse in hospital B.” [Survivor 5, female, 65, stage 3]

5. Digital platforms could support peer-to-peer contact

Several participants shared their experiences with peer-to-peer communication, both online
and offline. Some had attended physical meetings organized by patient organizations and found
them beneficial. Others found it helpful to actively participate in closed support groups on social
media initiated by, for example, patient organizations. Some participants suggested that healthcare
providers should refer patients to these digital groups. Another group of participants found
blogs and responses valuable sources of practical advice and a way to feel recognized and
acknowledged. However, some participants expressed concerns about privacy and safety on
social media and blogs and suggested that healthcare providers should facilitate peer-to-peer
communication within the healthcare sector.
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“I think that contact with peers should also be facilitated. That is very important. | would never choose
a social media platform construction because of safety, privacy, you name it. Even when that is a
closed support group, all your information will still go public.” [Survivor 3, male, 63, stage 3]

Several participants suggested that facilitating peer-to-peer contact could provide additional
support to family members and relatives in response to the expressed need for more attention
to be given to them. They proposed a forum where partners and relatives could exchange
experiences, ask questions, discuss problems, and provide advice to one another.

Discussion

The study’s primary goal was to gather insights from CRC survivors’ regarding areas where the
delivery of CRC care could be improved. The study identified five areas for improvement: 1)
better recognition of complaints and faster referrals, 2) more information during multiple phases
of the care pathway, 3) more guidance and monitoring during aftercare, 4) more collaboration
between practitioners, and 5) more attention for partners and relatives.

Identified improvement opportunities covered all phases of the care pathway. Participants
frequently mentioned they needed more information and guidance throughout the care pathway,
especially after treatment. Survivors require information and guidance on topics that are not
directly related to their treatment, such as nutrition, disease coping, and reintegration into
working life. Beuken et al. (2022) also noted that cancer care in Dutch hospitals currently focuses
on medical treatment by medical specialists. They do not always refer to additional (after)care
interventions that match survivors’ wishes and needs [36]. Another finding, that survivors do
not always see optimal cooperation between healthcare providers, is in line with a vision
document from the Dutch Taskforce Cancer Survivorship Care [37]. They emphasize that
continuity and coordinated cohesion in cancer care are essential starting points and that more
cooperation within and between the chain is needed. The document also highlights the role of
data exchange in achieving this goal [37].

The study’s second objective was to gather insights from CRC survivors on how e-health
technology could be utilized to enhance CRC care delivery. Participants identified various ways
e-health could support survivors' needs and improve CRC care delivery. Most ideas for using
e-health build upon the abovementioned themes for improving CRC care delivery. Most ideas
aimed to either facilitate information provision (e.g., online information in the patient portal to
access information when needed), improve communication (e.g., facilitating adequate electronic
data sharing among practitioners and online platforms for peer-to-peer contact), or monitor
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survivors' health conditions (e.g., using telemonitoring tools for practitioners to better monitor
survivors' recovery after surgery and provide them with a sense of safety).

The study'’s findings on how e-health can improve CRC care delivery align with the three domains
of the e-health framework developed by Shaw and colleagues [38]. These domains include using
e-health technologies to monitor, track, and inform about health; communicating between
stakeholders in health; and collecting, managing, and using health data sources. Shaw and colleagues
also argue that a distinctive feature of e-health is its fluid boundaries; therefore, the domains
can overlap. The findings of our research show this as well. For example, a telemonitoring tool
can serve both as a health data collection tool and a means of informing survivors about their
monitoring data. Similarly, digital peer-to-peer contact tools can facilitate peer communication
and inform survivors about their health [39, 40].

The findings of the current study on e-health improvement opportunities overlap with those
of a comparative study conducted among healthcare professionals [21]. For example, survivors
and professionals favored a digital intake to prepare for endoscopies and better use of online
information and digital questionnaires. Additionally, both groups reported that (health) data
exchange between healthcare professionals should be improved. Furthermore, both survivors
and professionals made several critical remarks on using e-health, such as not all e-health
technology being suitable for every survivor. However, survivors also proposed ideas for using
e-health that did not emerge during conversations with professionals, such as using digital
platforms for peer-to-peer contact with partners and relatives and increased use of digital
information in the patient portal to support inquiries during aftercare. Survivors also mentioned
specific necessities, such as being able to ask questions or add comments to the digital
questionnaires in a digital intake for an endoscopy. This shows that survivors have unique
perspectives, relevant ideas, and preconditions based on their experiences, which should be
considered when considering e-health to improve the healthcare system.

Many evidence-based tools are already available that can accommodate stakeholders’ needs, as
mentioned in this study, for example, online interventions to support, guide, and monitor
survivors during aftercare [30, 41-43] and a digital intake for an endoscopy to receive complete
information [44]. However, they do not seem to be used frequently or are not scaled up
adequately. In other words, supply and demand often do not find each other. Thus, an important
question is how these tools can be more effectively implemented on an organizational level.
Relevant parties, such as healthcare organizations, insurers, and policymakers, should focus on
closing the gap between the needs of stakeholders (i.e, CRC survivors and healthcare providers)
and the tools already available. Other relevant questions are whether survivors and healthcare
providers are already aware of available tools, whether they are willing and capable of using
them, and how these factors could be improved.
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Future research should also focus on what is needed to adequately implement the ideas for
e-health use mentioned by survivors and healthcare professionals and the requirements that
apply. This can be accomplished, for example, through practice-oriented action research that
considers the specific context. Additionally, it would be useful to explore to what extent this
study’s results fit different cancer care types to determine to what extent current results are
generalizable to other kinds of (cancer) care and what else is needed.

It should be noted that this study had some limitations. Firstly, most participants were relatively
young, highly educated, and likely more digitally proficient than the average population of CRC
survivors. However, participants did provide suggestions for less digitally skilled survivors. Secondly,
the sample size was relatively small. However, data saturation was achieved on the discussed
topics after three focus group discussions. Finally, only two types of clinical situations and e-health
technology were discussed in the vignettes, which may have limited the discussion’s focus.
However, the vignettes were valuable since they did not require the participants to have in-depth
theoretical knowledge of the study’s subject [45], and they inspired participants to start the
conversations. Furthermore, the researchers actively encouraged a broader discussion beyond
the content of the vignettes.

Conclusion

CRC survivors possess a unique outlook on enhancing the delivery of CRC care and how
e-health can aid in this. Drawing from their personal experiences, they offer valuable suggestions
for improving CRC care delivery and effectively using e-health applications. They also highlight
important considerations and limitations regarding e-health research and implementation in
daily practice. Their ideas regarding the use of e-health are diverse and intended to facilitate
information provision, communication enhancement, and remote monitoring of survivors. Since
numerous e-health tools already exist to cater to the needs of survivors, it is crucial to explore
ways to match supply and demand better.
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Supplementary File 1.
Focus group protocol

Introduction, Purpose, and Ground Rules — 5 minutes

Share slide with logos of organizations and discussion purpose

Welcome and introductions

First of all, thank you very much for joining us today. We greatly appreciate your time and
participation in this conversation. | would like to start by introducing myself and explaining the
background and purpose of the research. After that, | would like to hear more about each of
you.

My name is Liza van Deursen, and | work as a PhD candidate for the E-healthmonitor. The
E-healthmonitor is a joint project of the National Institute for Public Health and the Environment,
Nivel and the National E-health Living Lab (part of Leiden University Medical Center). The
project started in 2021, commissioned by the Dutch. The aim of the project is to map the use
of digital healthcare and learn how digital healthcare can contribute to patient care.

| am here with my colleague Roos van der Vaart, who is the project leader for the E-healthmonitor.
During this conversation, she will be present to take notes in the background and ask additional
questions if needed.

Share slide with research objectives and themes

Research objective

In previous research, we spoke with healthcare providers involved in the care of people with
colorectal cancer. We discussed with them the possibilities for improvement in colorectal cancer

care and the role of digital healthcare in this context.

In this group conversation, we want to talk with you about the improvement opportunities you
see in colorectal cancer care and your perspectives on digital healthcare.

Our goal is to hear from people with colorectal cancer about what can be improved and how
digital healthcare can support that.

The following topics will be discussed in this conversation:
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+ The most important improvement opportunities you see in colorectal cancer care based
on your own experiences; and
+  The potential of digital healthcare to contribute to improving colorectal cancer care.

So, we are not focusing on shortcomings but rather on how we can make the care for people
with colorectal cancer as good as possible.

Share slide with explanation of group conversation
Ground rules
| would like to explain how we will conduct the conversation:

+ Inthis group conversation, | invite you all to share any ideas, opinions, and personal experiences
you have. What do you find important? What are your ideas, concerns, and suggestions?
There are no right or wrong answers. It's about what you think and why you think that way.

+ | encourage you to engage in discussion with each other as much as possible. You can also
ask each other questions. You are in charge of this conversation.

+  The role of the facilitator is to ask questions, probe further when necessary, and occasionally
guide or redirect the discussion if needed.

+ I kindly ask you to raise your hand if you want to speak. |, as the facilitator, will give people
the floor. | will try to give everyone an opportunity to speak.

+ The conversation will last approximately 1.5 hours.

+  I'suggest using “you” and “your” to make it less formal.

*Ananonymous report will be made of this meeting, and as previously announced, a video
recording will be made for this report. The recording will be deleted afterward.

+  Based on the group conversations, we will write an article. If you are interested, you can
receive a copy of the article. Ve will note this down after the conversation.

Finally, I want to emphasize that we realize that each of you has your own story. You have all
been through a lot, and | can imagine that there is much to say about it. Unfortunately, due to
time constraints, we may not always be able to delve into it as much as we would like. This is
because we have specific questions that we need to ask. | respectfully ask you to understand
this if we sometimes have to interrupt your story earlier than desired.

+ Are there any questions before we begin? Then | will start the video recording now.

Introduction Round — 10 minutes
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Share slide with introductory questions

+  Can you share your name, age, and when you received the diagnosis
Core Questions — 60 minutes

Share slide with theme 1

Now | would like to start with the first theme of this conversation, which is improvement
opportunities in colorectal cancer care. We will spend approximately 15 minutes on this part.

Share slide with colorectal cancer care pathway

Topic 1: Colorectal Cancer Care Pathway Improvement Opportunities (15 minutes)
First, I'm curious about the improvement opportunities you see in colorectal cancer care based
on your experiences. We will think about this in relation to the care pathway that most people
with colorectal cancer go through. VWhat does this pathway look like? To inspire you, you will
see a diagram of the different phases in the care pathway on the slide.

Ve asked you beforehand to write down 2 or 3 experiences of the care you received where
you thought, “This could be better” This could be about any phase in the care pathway. Ve
will provide a brief summary of your ideas. Of course, this summary is not exhaustive. After
this summary, we are interested in your reflections.

Discussion on improvement opportunities based on experiences

+ Could you give a brief response to this summary?

Topic 2: The Role of Digital Healthcare in Improving Colorectal Cancer Care (35
minutes)

Share slide with theme 2
Thank you for sharing your experiences. We now have a good initial understanding of the
improvements you see in the colorectal cancer care pathway. Now | would like to move on to

the second theme of this conversation: the role of digital healthcare in improving colorectal
cancer care. First, a question for all of you:
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Share slide with question
* What comes to mind when you hear the term ‘digital healthcare?

It's interesting to see your ideas about digital healthcare. We define digital healthcare as all
information and communication technologies that support or improve healthcare.

Share slide with examples of digital healthcare

To give you an overview of what can be considered as digital healthcare, this slide shows some
examples of categories of digital healthcare.

Now | would like to discuss with you how digital healthcare could have helped improve your

care, based on your experiences. In other words, looking back on the care you received, how

could digital healthcare have provided you with a better experience?

It's important to mention that we don't see digital healthcare as an end in itself, but rather as a

means to improve care - for example, improving quality, providing more continuity, or saving

time. We are curious about the possibilities you see for this.

To help you think about this, | would like to share two short stories with you as inspiration.

These stories illustrate different digital healthcare technologies in various stages of the care

pathway.

Share slide with questions for the vignettes

For each story, | would like you to consider two things:

* What do you think about the way care is provided in this story?

+ Does this story or any part of it give you ideas about how the issues you encountered in
your care process could be resolved or improved?

Share slide with image of vignette 1 (and then the same for vignette 2)

Read vignette 1

Share slide with technologies in care pathway phase for vignette 1
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This slide briefly shows which technologies were mentioned in this story and in which phase.
Now | would like to return to the questions | presented to you earlier.

* What do you think about the way care is provided in this story?
* Does this story or any part of it give you ideas about how the issues you encountered in
your care process could be resolved or improved?

Probing question: Could these applications be valuable in another phase?

After the vignettes:

Share slide with examples of digital healthcare

Ve have discussed your ideas based on the vignettes. Finally, | would like to show you the slide
with examples of digital healthcare again.

Let’s reflect on your own experiences. Do you have any other ideas on how one of these
technologies can improve healthcare?

Probing question: Looking at the slide with your own experiences, there were also mentioned
improvement opportunities that (choose the ones that haven't been discussed much):

+  Fall within the aftercare phase

+  Relate to communication and the doctor-patient relationship
* Are about ‘dealing with the disease” and ‘rehabilitation’
Could digital healthcare play a role in those areas?

Conclusion — 5 minutes

Ve have now obtained a comprehensive overview of improvement opportunities in colorectal
cancer care, and the potential for digital healthcare.

*  Are there any points that we haven't discussed that you would like to mention?
* What did you think of the conversation?

Follow-up and gratitude — 5 minutes

VWe want to thank you once again for your cooperation.
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VWe will process and analyze the conversations anonymously. The results will be published in a
scientific article. Are any of you interested in receiving this article?

VWe will send you the gift card via email soon.

If you have any questions or additional contributions afterward, please feel free to contact us.
My email address is provided on the slide.

Supplementary File 2.
Explanation of CRC care pathway phases

Table 1. Overview of the different phases of the CRC care pathway (from: van Deursen et al, 2023)

Phase Description

Referral Patients are referred to a hospital based on national population screening test
results or if a general practitioner suspects CRC.

Diagnosis The patient undergoes one or more tests to locate the tumor and determine the
type and growth rate and whether there are metastases. An intake interview and
an endoscopy or an examination of the large intestine using an endoscope are
usually conducted.

Treatment Based on the diagnosis, treatment options are discussed with the patient. Examples
of treatment options are surgery or chemotherapy. Patients often follow a
pre-habilitation program to prepare for surgery (e.g., physical training, advice on
nutrition and mental support).

Aftercare When (part of) the treatment is completed, patients are supported in their
recovery, and any complications are monitored. Referral (i.e., to social workers or
physiotherapists) can occur based on monitoring physical and psychological health.

Palliative care Patients who cannot recover from CRC receive care to optimize quality of life. It
consists of, among other things, pain relief and (psycho)social support. Advance
Care Planning (ACP) is used to discuss the wishes and needs of patients with a
healthcare provider.

Supplementary File 3.
Description of e-health categories

Digital communication — the use of technology to remotely communicate with your healthcare
provider. This can be done through video calling, secured e-mail, or chat, among other methods.

Online information resources — websites and apps that allow you to access information
about your health or treatment on your own.
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Telemonitoring — technology that allows you to measure your health values, such as temperature,
heart rate, and blood pressure, or complete digital questionnaires from the comfort of your
own home as part of your treatment policy. This way, your healthcare provider can remotely
monitor your health.

Self-monitoring — apps and wearables to measure your health values and gain insights into
your well-being. These tools can also provide lifestyle advice. The data is not automatically shared
with your healthcare provider.

Patient portal — a secured website or application that allows you to access and view your
personal medical records. You can also use it to schedule appointments and manage other
practical aspects of your healthcare.

Supplementary File 4.
Vignettes

Vignette 1
English translation

Karin is a 58-year-old woman. She recently went to her doctor because she had blood in her
stools and had lost a lot of weight in a short amount of time. Her doctor referred her to the
hospital. Here, she will soon have an appointment to view the intestines (an endoscopy). The
hospital doctor has asked her whether she wants to do the intake for the endoscopy digitally
or whether she wants to come to the outpatient department. Karin has opted for the digital
intake. This means that, she receives information about the endoscopy via videos, for example,
about the preparations required (such as not eating or drinking prior to the endoscopy), and
the risks involved. These videos can be watched on her personal page in the hospital’s patient
portal. Here, she can also fill out a digital questionnaire. This questionnaire includes questions
about her medication use and medical history, such as her previous illnesses. Based on this
questionnaire, the doctor determines if she must come for an intake consultation at the hospital
or if she can come immediately for the endoscopy. Since Karin does not feel digitally skilled, the
nurse explained that she could contact a digital counter by telephone if she had any questions.

Original text [in Dutch]

Karin is een vrouw van 58 jaar. Onlangs is zij naar haar huisarts gegaan omdat ze bloed bij haar
ontlasting had en in korte tijd veel was afgevallen. Haar huisarts heeft haar doorverwezen naar
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het ziekenhuis. In het ziekenhuis heeft ze binnenkort een afspraak voor een kijkonderzoek in de
darm (een colonscopie). De arts van het ziekenhuis heeft haar de keuze gegeven of ze de intake
voor de scopie digitaal wil doen of dat ze naar de poli wil komen. Karin heeft gekozen voor de
digitale intake. Dit houdt in dat zij via filmpjes uitleg krijgt over het kijkonderzoek, bijvoorbeeld
over de voorbereiding die nodig is (zoals niet eten en drinken voorafgaand aan het kijkonderzoek)
en de risico’s. Deze filmpjes kan ze vinden op haar persoonlijke pagina in het patiéntportaal van
het ziekenhuis. Hier kan zij ook een digitale vragenlijst invullen. In deze vragenlijst staan vragen
over onder andere haar medicatiegebruik en medische voorgeschiedenis, zoals eerdere ziektes
die ze heeft gehad. Op basis van deze vragenlijst bepaalt de arts of het nodig is dat zij nog op
consult moet komen in het ziekenhuis of dat ze direct langs kan komen voor het kijkonderzoek.
Aangezien Karin zich niet digitaal vaardig voelt heeft de verpleegkundige haar uitgelegd dat ze
telefonisch contact kan opnemen met een digitaal loket als ze vragen heeft.

Figure 1. lllustration of vignette 1

Vignette 2

English translation

Bert de Vries is a 61-year-old man. He was diagnosed with colon cancer and had surgery last
week. He was allowed to leave the hospital earlier because the doctor could monitor him at

home via telemonitoring. Bert wears a so-called smart patch for this. This patch automatically
transmits his heartbeat and temperature to the hospital. This way, Bert’s health is continuously

120



Exploring colorectal cancer survivors’ perspectives on improving care delivery
and the role of e-health technology: A qualitative study

monitored without him noticing this. This lasts for ten days. During these ten days, Bert also
daily completes a short digital questionnaire on his smartphone via an app. The questions are
about pain, eating and drinking, exercising, and how he feels. His answers are automatically sent
to the doctor. If there are concerns, the doctor will contact Bert. The app also automatically
advises Bert based on his answers, for example, to take a short walk more often or to eat more
fiber-rich food.

Original text [in Dutch]

Bert de Vries is een man van 61 jaar. Hij heeft darmkanker en is vorige week geopereerd. Hij
mocht eerder naar huis uit het ziekenhuis, omdat de arts thuis met hem mee kan kijken hoe
het gaat, via telemonitoring. Hiervoor draagt Bert een zogenaamde slimme pleister. Deze pleister
geeft automatisch de hartslag en temperatuur van Bert door aan het ziekenhuis. Op deze manier
wordt continu in de gaten gehouden of alles goed met hem gaat, zonder dat Bert dit merkt.
Dit duurt 10 dagen. Tijdens deze 10 dagen vult Bert ook elke dag een korte digitale vragenlijst
op zijn mobiel in, via een app. De vragen gaan over zaken zoals pijn, eten en drinken, bewegen
en hoe hij zich voelt. Zijn antwoorden worden automatisch naar de arts verstuurt. Mocht er
iets niet in orde zijn, dan neemt de arts contact op met Bert. Ook geeft de app automatisch
advies aan Bert op basis van zijn antwoorden, bijvoorbeeld om wat vaker een korte wandeling
te maken, of wat vaker vezelrijk voedsel te eten.
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Figure 2. lllustration of vignette 2
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Supplementary File 5.
COREQ checklist

Table 1. COREQ checklist

No. Item Guide questions/description Reported on Page #
Domain 1: Research team and reflexivity

Personal Characteristics

1. Interviewer/facilitator Which author/s conducted the interview 6
or focus group?

2. Credentials What were the researcher’s credentials? 6
E.g. PhD, MD

3. Occupation What was their occupation at the time of 6
the study?

4. Gender Was the researcher male or female? 6

5. Experience and training What experience or training did the 6

researcher have?
Relationship with participants

6. Relationship established Was a relationship established prior to Supplementary File
study commencement? (SF) 2

7. Participant knowledge What did the participants know about the SF 2

of the interviewer researcher? e.g. personal goals, reasons for
doing the research

8. Interviewer characteristics What characteristics were reported about SF 2

the interviewer/facilitator? e.g. Bias,
assumptions, reasons, and interests in the
research topic

Domain 2: study design

Theoretical framework

9. Methodological orientation VWhat methodological orientation was 7

and Theory stated to underpin the study? e.g.
grounded theory, discourse analysis,
ethnography, phenomenology, content

analysis

Participant selection

10. Sampling How were participants selected? e.g. 6
purposive, convenience, consecutive,
snowball

11. Method of approach How were participants approached? eg. 6
face-to-face, telephone, mail, email

12. Sample size How many participants were in the study? 6

13. Non-participation How many people refused to participate 6
or dropped out? Reasons?

Setting

14. Setting of data collection Where was the data collected? e.g. home, 6

clinic, workplace
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No. Item

15. Presence of non-participants

16. Description of sample

Data collection
17. Interview guide

18. Repeat interviews

19. Audio/visual recording
20. Field notes

21. Duration

22. Data saturation
23. Transcripts returned

Guide questions/description

Was anyone else present besides the
participants and researchers?

What are the important characteristics of
the sample? e.g. demographic data, date

Were questions, prompts, guides provided
by the authors? Was it pilot tested?

VWere repeat inter views carried out? If
yes, how many?

Did the research use audio or visual
recording to collect the data?

Were field notes made during and/or after
the interview or focus group?

What was the duration of the inter views
or focus group?

Was data saturation discussed?

Were transcripts returned to participants
for comment and/or correction?

Domain 3: analysis and findings

Data analysis
24. Number of data coders
25. Description of the coding

tree
26. Derivation of themes
27. Software

28. Participant checking

Reporting
29. Quotations presented

30. Data and findings consistent
31. Clarity of major themes

32. Clarity of minor themes

How many data coders coded the data?
Did authors provide a description of the
coding tree?

Were themes identified in advance or
derived from the data?

What software, if applicable, was used to
manage the data?

Did participants provide feedback on the
findings?

VWere participant quotations presented to
illustrate the themes/findings? Was each
quotation identified? e.g. participant
number

Was there consistency between the data
presented and the findings?

VWere major themes clearly presented in
the findings?

Is there a description of diverse cases or
discussion of minor themes?

Reported on Page #
6

8

4-5and SF2

No

No

SF2

SFé6

7-14

7-14

7-14

7-14
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Supplementary File 6.
Coding scheme

Supplementary file 6 is not included in this dissertation as it is an Excel file. It is available online
at https://doi.org/10.1007/s00520-023-08007/-8.
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