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Abstract

Purpose The accessibility of cancer care faces challenges due to the rising prevalence of colorectal cancer (CRC) coupled with
a shrinkage of healthcare professionals—known as the double aging phenomenon. To ensure sustainable and patient-centred
care, innovative solutions are needed. This study aims to assess the needs of CRC patients regarding their follow-up care.
Methods This study uses a mixed-method approach divided in three phases. The initial phase involved focus group sessions,
followed by semi-structured interviews to identify patients’ needs during follow-up. Open analysis was done to define main
themes and needs for patients. In the subsequent quantitative phase, a CRC follow-up needs questionnaire was distributed
to patients in the follow-up.

Results After two focus groups (n=14) and interviews (n=>5), this study identified six main themes. Findings underscore
the importance of providing assistance in managing both physical and mental challenges associated with cancer. Participants
emphasised the need of a designated contact person and an increased focus on addressing psychological distress. Furthermore,
patients desire individualised feedback on quality of life questionnaires, and obtaining tailored information. The subsequent
questionnaire (n=96) revealed the priority of different needs, with the highest priority being the need for simplified radiol-
ogy results. A possible approach to address a part of the diverse needs could be the implementation of a platform; nearly
70% of patients expressed interest in the proposed platform.

Conclusions CRC patients perceive substantial room for improvement of their follow-up care. Findings can help to develop
a platform fulfilling the distinct demands of CRC patients during follow-up.

Keywords Follow-up - Colorectal cancer - E-health - Personalised feedback

Introduction

Colorectal cancer (CRC), ranking as the third most com-
mon type of cancer in the Netherlands, had nearly 12,000
new diagnoses in 2022. Approximately 95% of patients can
be treated with surgery, which is considered potentially
curative [1]. Despite curative treatment, around 15% of
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patients develop metastatic disease after resection of CRC
[2]. The detection of metastases in an asymptomatic and
treatable stage is traditionally the fundament of follow-up.
Beyond detection, follow-up care also serves to manage side
effects and to provide psychological support when needed
[3]. Patients are typically followed up in surveillance pro-
tocols for many years after their primary treatment which
impacts patients’ lives, their surroundings, and the health-
care accessibility.

With the ageing of the population in general, the increas-
ing incidence of cancer worldwide, and the increase of can-
cer survivors, it is evident that access to cancer care is under
high pressure [4]. The higher number of patients requiring
cancer care will receive that care from a decreasing number
of healthcare professionals (HCPs): the double aging phe-
nomenon. Cancer care itself has developed enormously and
fortunately the number of cancer survivors will continue to
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increase [5, 6]. Furthermore, shortages of healthcare work-
ers are predicted to triple in the next decade [7, 8], requir-
ing fundamental actions to adapt healthcare systems to be
future-proof [9].

An optimal follow-up programme for CRC patients, but
in fact all patients, should be patient-centred and adaptive
to patients’ needs. There is limited insight into specific
patients’ needs and desires regarding a patient-centred fol-
low-up trajectory, and given the increasing influence of digi-
tal capabilities, patients’ needs might have changed. Patients
in general experience an improved health-related quality of
life (HRQoL) when their information needs are fulfilled and
when they experience less barriers [10]. During follow-up,
the cancer-specific and general health status is measured.
The possibility of remote blood withdrawal to measure the
cancer-specific biomarkers offers a convenient approach,
minimising barriers [11]. Assessing general health is often
accomplished through questionnaires. Integrating e-health
strategies offers a solution to bridge the gap, delivering tai-
lored support, and nurturing patient empowerment [12, 13].
By analysing the collected data using artificial intelligence
techniques, and delivering context-sensitive feedback, a
more patient-centric approach can be actualised.

The aim of this study is to assess the needs of CRC
patients in the follow-up. This information will provide guid-
ance for clinical practice and will help building an optimal
patient-centred digital platform, which satisfies patients’
needs.

Methods
Study design

This study is a mixed-method study that is conducted in
three phases. To identify the needs of patients in the CRC
follow-up, focus group sessions were organised. Next, semi-
structured interviews were conducted with patients who
were purposefully selected [14]. In the quantitative phase, a
questionnaire was sent out to patients in the follow-up after
CRC treatment.

Patient recruitment

Patients curatively treated for CRC were recruited from
three hospitals in the Netherlands: two peripheral hospitals
(Amphia Hospital, IJsselland Hospital) and one academic
hospital (Erasmus Medical Centre). As patients with
metastatic disease are faced with other issues compared
to primary CRC patients, these patients were excluded
from the focus groups and interviews. Eligible patients
had to be above the age of 18 and were required to suffi-
ciently speak the Dutch language. Two focus groups were
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executed inviting six to twelve patients per group, based
on considerations of group dynamics and the possibility
of no-shows [15].

In total, two focus groups were organised in the Eras-
mus Medical Centre on two separate evenings in May 2023.
Focus group I consisted of participants who have been
engaged in a patient-led home-based study for a minimum
of 9 months [16]. These participants were reached through
postal mail and email. Focus group II comprised of CRC
patients in the 3rd—5th year of their follow-up trajectory,
who received standard follow-up and attended the outpatient
clinic for surveillance. Eligible patients were selected by our
research team and subsequently, their oncological surgeon
handed them the flyer. The distinction in focus groups was
designed to accommodate the different perspectives and
anticipations of patients in the primary (patient-led) phase,
and those approaching the end of their follow-up journey.

Patients who were interested in participating but who
were unable to take part in the focus groups due to factors
such as age, travel distance, language barriers, or personal
preference were purposefully chosen for the interviews,
thereby enhancing inclusivity of the study population [17].

Finally, questionnaires were sent out by email to the
remaining patient cohort of the FUTURE-primary study
[18], using the Castor platform. Additionally, the ques-
tionnaire was also accessible on Stichting Darmkanker, an
online Dutch advocacy group serving CRC patients [19].

Data collection

Details of the data collection can be found in Appendix 1. Prior
to the focus groups and interviews, participants completed a
questionnaire regarding demographics (Appendix 2). The
focus groups were consecutively moderated by at least three
of the five researchers, including a female medical student
(E.B.), two female medical doctors (K.V. and L.W.), a female
epidemiologist (O.H.), and a male surgical oncologist (D.G.).

Data analysis

The focus groups and interviews were recorded and tran-
scribed verbatim, ensuring the removal of all identifying
information. The qualitative data was coded manually using
Atlasti_23.1 data software. Open analysis was used to sum-
marise the statements. Multiple quotations could fit into one
code if the meaning was the same. To establish themes, sub-
themes, and code categorisation, axial and selective coding
was implemented [20]. Consensus between the two research-
ers (K.V., E.B) was reached after through in-depth discus-
sion. Relevant quotes from the focus groups and interviews
were selected to substantiate the findings. Quantitative data
analysis was performed with SPSS Statistics 28.0.1.0 and
R version 4.1.2.
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Ethical approval for this protocol was obtained from
the Medical Ethics Commission (METC) of the Erasmus
Medical Centre [MEC-2022-0819]. The commission deter-
mined that this study falls outside the scope of the Medical
Research Involving Human Subjects Act (Dutch abbrevia-
tion: WMO). All participants gave written informed consent
for anonymous and confidential use of their data. To report
the data and strengthen validity, we used the consolidated
criteria for reporting qualitative research (COREQ) checklist
(Appendix 7) [21].

Results

Participant demographics for the focus groups, interviews,
and questionnaires are presented in Table 1. A total of 14
patients participated in the focus groups, while 5 patients
took part in the interviews. Notably, among the interview-
ees, two patients had a migration background, one patient
had an autism spectrum disorder, and an 84-year-old male
participant was also included.

Qualitative analysis

The analysis resulted in six major themes and eleven sub-
themes (Table 2).

Cancer and life

Need for help accepting and coping with physical
and mental consequences

Patients encountered symptoms as fatigue, pain, and poly-
neuropathy during their follow-up, leading to distress. In
terms of psychological experiences, patients reported feel-
ings of anxiety, fear for disease recurrence, a sense of vul-
nerability, and challenges in embracing their ostomy. A sub-
set of patients strongly felt the need to acknowledge these
consequences without any complaints. However, accepting
these changes was tough, especially when the symptoms
affected their daily lives.

Need for help reintegrating in daily life and adapting
to a new lifestyle

Patients revealed that dealing with the disease often changed
their perspective on life. As a result, many felt a strong urge
to rethink and reshape their lives, aiming to enjoy life more
and adopt healthier habits.

Reconnecting with society after recovering also revealed
how the disease affected the people around the patients, like
their partners and children. Patients expressed the need for
assistance in navigating conversations with their loved ones,

because the disease made their relationships more compli-
cated. Besides their family, patients found it hard to chat
with others in their daily life. They thought having some
assistance in this area would be valuable.

The healthcare system
Importance of a dedicated contact person

The idea prevailed that doctors were busy most of the time,
which led patients to seek help from a case manager or
ostomy nurse for addressing their questions and concerns.
Patients explained that HCPs in such roles exhibited greater
interest in their overall well-being. Patients who lacked a
designated contact person perceived this as a gap in their
follow-up trajectory.

Need for understanding complications, HCPs, and quicker
referral options

Patients expressed their concern that both physical and men-
tal complications often went unnoticed by doctors, resulting
in delays in referrals to other HCPs. Patients often lacked
knowledge about symptoms and available treatment. Some
patients proposed the idea of a list of common symptoms
linked to appropriate HCPs for consultation. Furthermore,
they expressed a desire for information about specialised
HCPs, such as oncological physiotherapists or specialised
dieticians. However, patients emphasised the need for a cau-
tious approach to prevent unnecessary emotional distress.

Need for more focus on the psychological aspect

The majority of patients felt that during their follow-up,
there was not enough attention for their mental well-being.
Several patients faced emotional struggles years after their
surgery, and they mentioned that the psychological impact
before the surgery was often overlooked. Some suggested
having a mandatory session with a psychologist, while oth-
ers just wanted their tough journey to be acknowledged.

CEA-value
Need for interpreting assistance for the CEA-value

The majority of patients expressed a desire to promptly
access their CEA value through their electronic patient
files. However, challenges frequently arose when it came
to interpreting this value. Variances in the baseline value
across different patients further contributed to confusion.
Moreover, patients expressed a keen interest in understand-
ing the factors influencing their CEA value and the associ-
ated implications.
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Table 1 Baseline characteristics

Focus group participants, Interviewees, n (%) Questionnaire
for patients in the qualitative n (%) respondents, 1 (%)
and quantitative study

Total 14 5 96
Sex
Male 7(50) 3 (60) 43 (44.8)
Age, median [IQR] 65 [60.8-72.3] 67 [57.5-78] 66.0 [58.0-74.0]
Partner 12 (85.7) 3 (60) 77 (80.2)
Nationality
Netherlands 14 (100) 3 (60) 95 (99.0)
Other - 2 (40) 1(1.0)
Highest educational degree
Primary school 1(7.1) - 4(4.2)
High school 4(28.6) 1(20) 24 (25.0)
Intermediate vocational ed 1(7.1) 2 (40) 28(29.2)
Higher vocational ed 8(57.1) 2 (40) 31(32.3)
University - - 909.4)
Paid job 6(42.9) 1(20) 40 (41.7)
Diagnosis
Screening program 11 (78.6) 2 (40) 34(354)
GP with complaints 3(21.4) 3 (60) 48 (50.0)
Low hemoglobin - 6(6.3)
Other complaints - 6(6.3)
Colonoscopy - 2(2.1)
Tumour location
Right-sided colon 3(21.4) 2 (40) 34 (35.4)
Transverse colon 1(7.1) - 909.4)
Left-sided colon 4(28.6) 1(20) 15 (15.6)
Rectum 4(28.6) 2 (40) 28(29.2)
Unknown 2(14.3) - 10 (10.4)
Year of operation
2014-2020 6(43.9) 2 (40) 13 (13.5)
2021-2023 8(57.1) 3 (60) 83 (86.5)
(Neo-)adjuvant treatments
Chemotherapy 2(14.3) - 23 (24.0)
Radiotherapy - 2 (40) 11(11.5)
Chemoradiotherapy 1(7.1) - -
Immunotherapy - - 22.1)
Colostomy
Temporary - 2 (40) 14 (14.6)
Permanent 3(21.4) 1(20) 13 (13.5)
None 11 (78.6) 2 (40) 69 (71.9)
Metastases
Liver - - 3(3.1)
Lungs - - 22.1)
Peritoneum - - 1(1.0)
None 14 (100.0) 5 (100) 91 (94.8)
Contact with HCPs
General practitioner 7 (50) 3 (60) 35(36.5)
Physiotherapist 5(35.7) 1 (20) 27(28.1)
Psychologist 4 (28.6) 1(20) 12 (12.5)
Dietician 3(21.4) 1(20) 24 (25.0)
Nursery care 4(28.6) 3 (60) 11 (11.5)
Social worker 1(7.1) - 6(6.3)
Other* 3(21.4) 2 (40) 7(7.3)
Revalidation 2(14.3) 1(20) 2@2.1)

*Other HCPs contacted are the pain specialist (n=2), cardiologist (n=2), clinical geneticist (n=1), rheu-
matologist (n=1), neurologist (n=1), nephrologist (n=1), pelvic physiotherapist (n=1) lung specialist
(n=1), ergo therapist (n=1) and oncologist (n=1)
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Table 2 Overview of themes and subthemes

Main themes

Subthemes

Quotes

Cancer and life

The healthcare system

CEA-value

Quality of life questionnaires

Information provisions

Remaining platform issues

Need for help accepting and coping with physical and
mental consequences

Need for help reintegrating in daily life and adapting to
a new lifestyle

Importance of a dedicated contact person

Need for understanding complications, HCPs, and
quicker referral options

Need for more focus on the psychological aspect

Need for interpreting assistance for the CEA-value

Need for anxiety management regarding CEA-value

Need for personal feedback through questionnaires,
with aid options

Need for reliable, centered and tailored information

Need for positive stories of other patients

Need to take cultural differences, educational levels,
security, and regular updates into account

“Quitting my job was quite a hard process for me that
still hurts” (FGI-2)

“It is a strange experience, I really felt having to relearn
how to live again. The only thing that occupied my
mind during the cancer period was dying.” (FGII-6)

“I could always call the ostomy department when I
needed them, and then I could always come by for
help.” (Int1)

“If I had known that there were physiotherapists who
specialized in oncology, I might have been able to get
there much faster. Yes, now I’'m there, and they also
recognize the complaints much faster, the fatigue and
the pain, and then I think: yes, maybe I didn’t have to
have all that sadness.” (FGI-2)

“With the psychological part, my experience was: you
have to fix this on your own.” (FGII-3)

“Well, if you’re going to create such a digital platform,
an interpretation of the CEA measurement should of
course be included. It can help you calm down when
the meaning of the CEA value is available.” (FGI-7)

“Each time you have to undergo a blood test for the
CEA-value, it overwhelms my thoughts for the entire
week. Every event from that time resurfaces. It would
be nice if you can get help for that, so it will become
less stressful” (FGI-3)

“I think, the algorithm in the app will know, sooner than
you will know yourself that something is up.” (FGII-4)

“It’s helpful if you can see other people’s results, but
tricky, because people are unique. For one person this
hurts, for another not yet. Everyone is different.” (Int4)

“Yes, the website of the hospital in *** was good, but
again those stories are... accountable, so to speak.
That also means that a lot of information is taken away,
and that in turn makes you feel dissatisfied.” (FGI-6)

“Afterwards, many people turned out to have had an
operation like I had. Famous Dutch people for exam-
ple, when you hear that... then my situation is not so
bad!” (Int5)

“I think you should make it available for patients to
choose their level of information. One might prefer
to have precise information up to six decimal places,
while another seeks a more generalized overview.”
(FGII-4)

Need for anxiety management regarding CEA-value

The frequent CEA measurements stirred feelings of
uncertainty and anxiety, a topic extensively deliberated
in the focus groups. For certain patients, this anxiety was
momentarily, while others endured persistent anxiety,
highlighting the need for assistance in coping with these
emotional challenges.

Quality of Life questionnaires

Need for personal feedback through questionnaires,
with aid options

The majority of patients were already familiar with complet-

ing HRQoL questionnaires, due to their participation in differ-
ent studies. They acknowledged the value of questionnaires,
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though some participants found certain questions overly broad
and lacking specificity. Many patients missed personal feed-
back from these questionnaires, expressing curiosity about
how their current status compared to previous instances.
However, a subset of participants was not sure about such
comparisons, particularly if their condition had deteriorated.
Nevertheless, they recognised the potential value in receiving
feedback as it could provide insights into their overall well-
being and serve as an indicator for identifying the need for
additional support.

Patients highlighted that initiating contact based on HRQoL
questionnaire deviations would yield optimal results when
the individual is open and prepared to accept assistance.
They believed it was crucial for HCPs to have access to their
HRQoL questionnaires to enhance the consultative experience,
ensuring that the time spent aligns more effectively with their
specific requirements.

Information provision
Need for reliable, centred, and tailored information

Patients commonly felt that as their health complaints
increased, so did their need to seek information. A consider-
able number of patients resorted to online searches for infor-
mation, expressing a strong preference for reliable sources, a
criterion they found difficult to fulfill. They pointed out that the
available information was often overly general and designed
for a broad population, leaving them in need of more personal-
ised content. As a solution, patients proposed the development
of a platform that would allow them to customise the type of
information they receive to cater to their specific needs.

Need for positive stories of other patients

Several patients drew inspiration and courage from hearing
experiences from others, as it put things in perspective. How-
ever, it was noted that the preference leaned towards positive
stories, as they offered a more optimistic outlook.

Remaining platform issues

Need to take cultural differences, educational levels,
security, and regular updates into account

Patient feedback emphasised the necessity to account for
cultural differences and varying educational backgrounds
when designing a platform. They proposed the inclusion of
simplified reading options and suggested that explanatory
videos with easy translation options could greatly enhance
information comprehension.

Patients also underlined the importance of robust secu-
rity measures, given the prevailing threat of cyberattacks.
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Lastly, patients emphasised the need for consistent updates
to the platform to ensure accuracy and prevent any potential
confusion.

Questionnaires

The questionnaire was developed using valuable insights
gathered from in-depth discussions during the focus groups
and interviews. These conversations helped us understand
the participants’ perspectives and preferences. With this
knowledge, we carefully designed a questionnaire to capture
various aspects of their experiences and needs (Appendix 4:
Questionnaire).

In total, 96 patients completed the questionnaire. Par-
ticipants had a median age of 66, were more often female
(55.2%). The majority were born in the Netherlands (99.0%),
and 50% was diagnosed through the general practitioner due
to complaints. Most patients had a partner (80.2%) (Table 1).

Quantitative analysis
Patients’ experiences in the follow-up

Figure 1 illustrates patients’ experiences during their follow-
up. The majority of patients reported being well-informed
about whom to contact during their follow-up (70.8%). Inter-
estingly, 40% of patients do not wait for the doctor’s mes-
sage and proactively check their CEA levels in their online
patient file.

Patients’ needs in the follow-up

We identified several key areas of concern among patients.
The majority prioritised having their radiology results
explained in simple terms (74.0%), followed by preferences
for a list of common symptoms in the follow-up (71.9%),
information concerning CEA-levels (70.8%), and a list of
HCPs to consult if necessary (59.4%). Topics for which less
patients showed interest were the ability to connect with
other patients (12.5%), a chatbot feature (10.4%), and stories
of other patients (20.8%) (Fig. 2).

A follow-up platform

The majority of patients expressed willingness to use a
platform (68.8%). A substantial portion believed that a plat-
form would fulfill their follow-up needs (61.5%). However,
opinions were somewhat more reserved regarding whether
the platform would make them better off (25.0%). Only a
small minority considered the platform unnecessary (5.2%)
(Fig. 3).
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Fig.1 Centred Likert chart of
patient experiences during the
CRC follow-up

For questions about the follow-up, | knew who to contact
A case manager, supervisor or nursing specialist helped me
| am coping well with resuming my daily life after the intestinal surgery
| want to receive the results of my CEA level as soon as possible, even without a phone call
| want an explanation of how to interpret the CEA value
| was aware of the possible physical consequences after colon cancer
| fear recurrence of the disease
| can interpret my CEA level accurately
| want to know/have wanted to know how to deal with my symptoms after the illness period
| have experienced physical symptoms as a result of the illness period
| wait for the doctor’s message before looking at my CEA level myself
There has been good support for my nearest/dearest ones
Between the blood test and the results, | fear the outcome of my CEA level
| was aware of the existence of other health care providers in the follow-up
| was aware of the possible mental consequences after colon cancer
I look for information on the internet about the CEA-value
| was properly referred to other health care providers if | needed them
| looked up information about the follow-up

I want to know how to cope with the anxiety regarding the results of my CEA level
in the follow-up

The p: aspect was well
| have experienced mental symptoms as a result of the illness period

| continuously feel anxious before receiving the results of my CEA level

Stories of people who have been through the same thing as me has helped me
| struggle with accepting my symptoms after the illness period

The Internet sufficiently answered my questions about the follow-up

Fig.2 Centred Likert chart of
patient needs on the platform

in simple

gy results
after CRC, for

Alist of common p!

Information on the CEA-levels: how does it work exactly?

Alist of HCPs to turn to if needed

Information about new research, new treatments or new products
The ability to indicate which information to receive

The possibility for the doctor or nurse to see the QoL questionnaire
Healthy lifestyle advice

Ahealth status made by completing QoL questionnaires

The ability to indicate the depth of the information on the platform

of

Modules: “How to deal with

Statistics on survival rates

Modules: “How to cope with life after cancer/to talk to others about the disease period”
Aplatform that a partner/relative can also access

Information on alternative medicine

Stories of other patients

A chatbot

The ability to connect with other patients
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Design of the platform

Patients were asked to outline their ideal platform in their
follow-up. A majority favoured receiving their exact CEA
value (64.6%), with the option of ‘good’ or ‘not good’ being
popular as well (40.6%). In the case of elevated CEA results,
a vast majority still preferred discussing with their doctor
before scheduling a CT scan (81.3%).

Considering HRQoL questionnaire results, most patients
indicated a preference for comparison with their previous
questionnaires (67.7%), followed by peers (37.5%), and
then the healthy Dutch population (7.3%). If HRQoL results
indicated poor outcomes, half of the patients would initiate
contact with an HCP (52.1%), while the other half preferred
their HCP to reach out to them (47.9%). More detailed infor-
mation regarding the design of the platform is summarised
in Appendix 6.

Discussion

This mixed-method study examined the needs of CRC
patients during their follow-up. Various needs were men-
tioned by participants, some even multiple times, as

Fig.3 Centred Likert chart of
the use of the platform

highlighted by a participant of the focus groups “Everybody
is different, but our complaints are not unique” (FG 1-7).
From the perspective of patients, there are enough opportu-
nities to improve and tailor the follow-up.

A possible approach to address a substantial part of the
diverse needs could be the implementation of a platform.
Through such a platform, patients could access personalised
resources, and receive updates about their cancer specific
and general health status during their follow-up care. HCPs
could also use the platform to monitor patients’ progress,
and offer guidance. In order to measure and prioritise the
specific needs of CRC patients and evaluate the impact of
the platform, we incorporated this concept into the ques-
tionnaire. By including questions that directly addressed the
usage of the platform, we could gather valuable insights into
how the platform influenced patients’ needs.

Several patients brought up mental health issues during
their CRC follow-up. These concerns consisted of anxiety
for recurrent disease and feelings of vulnerability follow-
ing their hospitalisation. For example, the use of artifi-
cial intelligence could help assess the outcomes of these
questionnaires; patients could be directed to use a e-Health
self-management application when they experience mild
symptoms [22]. When patients have severe complaints,

"The Platform"

Would use the platform

The platform would fulfill the needs in the follow-up

Would have been better of with the platform

The platform is unnecessary
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an advice to contact a HCP can be sent to patients. This
proactive approach can play a role in patient empowerment
but also potentially reducing the pressure on the healthcare
system. According to the data collected from the question-
naire, almost 40% of the participants expressed a desire for
modules that focus on managing feelings such as anxiety.

In the context of addressing patients’ needs, it is impor-
tant to acknowledge the anxiety that can arise around CEA
test results. Almost a quarter of the patients feel anxious
before receiving the CEA results. This was mentioned
several times by participants. To mitigate this anxiety, an
approach could involve communicating the test results
shortly after they are obtained by immediate phone notifi-
cations or by displaying the results directly on the platform.
Moreover, the platform could also play a role in identifying
patients who are struggling with excessive anxiety related to
these results. For such individuals, the platform could offer
specialised support and resources tailored to their emotional
well-being. This comprehensive approach underscores the
platform’s potential not only to provide medical information
but also to cater to the psychological and emotional needs
of CRC patients throughout their follow-up journey [23].

It is evident that there is a significant desire for a desig-
nated contact person who patients can rely on. This contact
person could be integrated into the platform’s functionality,
offering patients a direct channel to seek guidance, clarifi-
cation, or assistance. However, it is also crucial to consider
the potential impact of such a contact point on an already
strained healthcare system, struggling with a shortage of
personnel [24]. The platform could explore the use of a chat-
bot, which serves as an automated assistant. A chatbot could
respond to frequently asked questions and provide immedi-
ate support, thus minimising the impact on the healthcare
system’s resources [25].

These insights have shed light on a shared concern among
CRC patients: the lack of sufficient and appropriate informa-
tion. By collaborating with patient associations, the plat-
form could create an overview of the necessary resources,
ensuring that patients receive accurate information tailored
to their needs. A critical aspect is finding a balance between
information overload and insufficient guidance. Recognis-
ing the diverse information preferences of patients, offering
them personalised information on the platform is a thought-
ful approach. This way, patients can opt for the level of infor-
mation that aligns with their needs and preferences, improv-
ing their engagement with their own follow-up trajectory.

A systematic review describing unmet needs of CRC
survivors came to a parallel conclusion, emphasising the
requirement for information regarding symptom expecta-
tions and management, as well as the continuous support
throughout the follow-up [26]. A recent study conducted
three focus groups with the primary objectives to gather
insights from CRC survivors to improve care, and explore

the potential of e-health technology [27]. The themes from
these focus groups align with our own findings, highlight-
ing the pressing need for information on symptom expecta-
tions and management, as well as sustained support during
follow-up. These similarities not only validate our research,
but also raise awareness for targeted interventions which
address these needs and improve the overall well-being of
CRC patients during their follow-up care.

The perspective of CRC HCPs on e-health applications
within the CRC care pathway has already been examined
through interviews [28]. The opportunity to use online
information services about treatment options and common
side effects were mentioned. However, some concerns were
also raised regarding the inability to use e-health by specific
patient groups. A comprehensive understanding of the extent
to which patient groups encounter challenges in using e-health
applications will become more evident as further studies are
conducted in this domain. To ensure the platform’s effective-
ness and user-friendliness, a dynamic approach is needed. By
consistently seeking feedback from patients, the platform’s
design and functionality can be fine-tuned to match evolv-
ing needs and preferences, which can lead to a more efficient
and targeted follow-up care. This contributes to the challenges
posed by the double ageing phenomenon.

Suggested platform

The platform will be tailored to support patients’ evolving
needs during their follow-up. This is especially important
during periods of high pressure on cancer care accessibil-
ity, such as the COVID-19 pandemic, and in the upcoming
years with the expected growing number of cancer survivors
compared to the number of healthcare providers. The use of
electronic Patient Reported Outcome Measures (ePROMs)
will ensure a comprehensive understanding of patients’ well-
being [29]. On the platform, patients will be able to receive
immediate feedback and contextual information regarding
their ePROMs (over time, and in comparison to peers),
laboratory results, and medical imaging reports. With the
help of thresholds for ePROMs, the platform could offer
specialised support and advise referrals for patients facing
problems such as anxiety or psychosocial challenges based
on their ePROMs [30, 31]. A schematic overview of this
feedback loop for the platform is shown in Fig. 4. For a
comprehensive evaluation of the platforms’ effectiveness,
an implementation study is essential, enabling continu-
ous assessment and refinement aligned with the evolving
needs of both patients and healthcare providers. To assess
the effectiveness of the platform, health-related quality of
life questionnaires of patients using the platform and those
undergoing traditional follow-up should be compared. Some
of the potential constraints of the platform are related to
patient, clinical, and resource workflows. The impact on
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Fig.4 Schematic representation
of the proposed platform

Contact
other
caregivers

the workload of caregivers due to automatic referrals for
patients experiencing deterioration, information overload for
patients, and efficient workflows should be assessed before
large implementation [29, 31].

Limitations

Despite the explorative nature of this study, data saturation
could not be reached due to the limited sessions. In response,
an open question was incorporated to encourage respond-
ents to provide extra insights. However, the extent of input
obtained was limited. Another limitation relates to potential
selection bias. The majority of participants were involved
in a clinical study or were recruited via networks of ‘Sticht-
ing Darmkanker’. This could imply a predisposition toward
higher engagement and interest in self-managing their condi-
tion. Importantly, it should be recognised that these individuals
represent the intended user group for a potential platform. To
ensure inclusivity, one focus group was specifically convened
with patients from the outpatient clinic. Additionally, inter-
views were conducted with patients who might be less inclined
to express their opinions within a group, thereby catering to a
broader spectrum of perspectives.

Conclusion
While CRC patients in the follow-up have different expe-

riences, their needs are alike. A personalised platform
holds potential to fulfill those needs, when it focuses

@ Springer
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on different aspects of the follow-up. These insights
can help to develop a platform catering to the distinct
demands of CRC patients during follow-up. Continuous
evaluation should determine whether a platform meets
patients’ needs.

Supplementary Information The online version contains sup-
plementary material available at https://doi.org/10.1007/
$00520-024-08401-w.
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