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Abstract
Background: Due to advances in cancer diagnostics and treatments, life expectancy after cancer and the number of cancer
survivors are increasing. Symptoms and late effects frequently occur in cancer survivors, with a negative impact on functioning
and participation in society. Digital health tools might be helpful to systematically assess symptom burden of late effects and
rehabilitation needs.
Objective: This paper describes the objectives, design, and current status of the Cancer Rehabilitation Screening (CaRe-
Screen) project. The aims are (1) to report the completed development phase of the digital health tool CaReScreen, comprising
the exploratory work, the establishment of the interdisciplinary team, the selection of the assessment instrument, and the
development of the initial prototype, and (2) to define the objectives, design, and timelines of the ongoing validation of the
scoring manual and of the planned large-scale feasibility study.
Methods: Development followed an iterative, qualitative, and participatory design approach guided by established frame-
works for digital health development. It was informed by exploratory qualitative work comprising 40 interviews (9 group and
31 individual) involving 72 informants across Norway, which identified systematic assessment of late effects and navigation
of rehabilitation services as the primary unmet needs in cancer survivorship follow-up. A 105-item patient-reported outcome
measure (European Organization for Research and Treatment of Cancer [EORTC] QLQ-SURV100, supplemented with 5
EORTC QLQ-C30 items) was selected as the main assessment instrument. This paper reports the completed development
phase; the ongoing validation study and the planned feasibility study are described in terms of objectives, design, and
timelines, but their results are not reported here.
Results: An initial prototype was developed with health care professionals and cancer survivors as intended end users. It
consists of a digital report that identifies and graphically visualizes a panoramic view of multidimensional needs, based on a
traffic light scoring system: green indicates low symptom burden and high functioning, yellow moderate symptom burden and
moderate functioning, and red high symptom burden and low functioning. The project is funded for the period 2022 to 2028.
The development phase is completed, as well as early prototype usability and usefulness testing. Validation of the scoring
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manual is ongoing, with 800 participants included to date and reporting expected in spring 2027. A large-scale feasibility study
is planned to commence in 2027.
Conclusions: The CaReScreen interdisciplinary team has developed an initial digital health tool prototype with the main
aim of enabling systematic assessment of late effects, functioning, and unmet rehabilitation needs in cancer survivors. The
prototype now proceeds to validation and feasibility testing, which will determine its clinical utility and support regulatory
approval under the European Medical Device Regulation.
International Registered Report Identifier (IRRID): DERR1-10.2196/105443
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Keywords: cancer survivors; cancer rehabilitation; digital health tools; eHealth; need assessment; late effects; digital
development; decision support

Introduction
Background
Due to advances in cancer diagnostics and treatment, the
number of people living after a diagnosis of cancer (cancer
survivors) is increasing. At present, there are more than
350,000 cancer survivors in Norway [1]. Almost 80% of
those diagnosed with cancer are alive 5 years after diag-
nosis [1]. However, cancer treatment may cause a wide
variety of side effects, including late effects that negatively
impact quality of life (QoL) [2-4], such as fatigue, cognitive
impairments, neuropathy, and insomnia. Late effects may also
negatively affect life expectancy and the ability to live an
independent life, and data show an increased risk of unem-
ployment in cancer survivors [5,6].

Rehabilitation after cancer treatment aims to help retain
independence and improve QoL by increasing functioning
and reducing symptoms [7,8], and is shown to be a cost-effec-
tive intervention that may reduce the financial burden on
society [9]. Thus, international oncology guidelines recom-
mend assessment of rehabilitation needs and interventions
to treat both physical and cognitive impairment in cancer
survivors [3,7]. However, studies indicate that such services
are underutilized [3,7,10,11]. Although more than 60% of
cancer survivors report functional impairment and more than
40% report unmet rehabilitation needs, only 2% to 9% are
referred to rehabilitation [7,12]. The discrepancy between
guideline recommendations and clinical practice may lead to
suboptimal follow-up care and support for cancer survivors
[13]. During routine oncology follow-up, priority is given
to relapse monitoring and treatment of side effects, while
rehabilitation needs are less frequently addressed [4,13]. In
addition, cancer survivors may lack awareness of the potential
benefits of rehabilitation or the availability of such services
and supportive care [4,11,14].

The use of patient-reported outcome measures (PROMs)
has emerged as an important tool to improve the quality
and efficiency of clinical care and follow-up [15]. Studies
show that the use of PROMs conserves resources through
improved self-management, early recognition of alarming
symptoms, and faster action from health care professionals,
and contributes to better communication between patients and
physicians [16-19].

Several digital health tools have been developed for
symptom monitoring in cancer care. However, there is a
lack of integrated solutions specifically designed to sup-
port systematic identification of late effects in follow-up
and referral for rehabilitation needs, while also facilitating
coordination across different levels of the health care system.

The Cancer Rehabilitation Screening (CaReScreen) project
is part of the Norwegian Pilot Health program funded by
the Research Council of Norway. The main objective of
CaReScreen is to establish better models for cancer survivor-
ship. The core of CaReScreen is a digital and evidence-based
clinical digital health tool that will be developed in this
project. It is a novel tool developed to overcome common
barriers to clinical implementation by supporting systematic
assessment and longitudinal follow-up of late effects and
unmet rehabilitation needs in cancer survivors based on
PROMs. CaReScreen also aims to facilitate referral and
triage to the most efficient rehabilitation level, ranging from
complex inpatient rehabilitation to self-directed rehabilitation.
The primary end users of the tool are health care professionals
and cancer survivors.

This paper describes the planning phase, design, and early
development of the CaReScreen digital health tool.
Objectives
The overall objective of the CaReScreen project is to
establish improved models for cancer survivorship care
through the development, validation, and implementation of
an evidence-based digital health tool. The project compri-
ses several sequential and partly overlapping phases (Figure
1, Table 1). The objectives of the individual phases are
distinguished below, and the phases to which they belong are
indicated throughout the Methods section.

The objectives of the completed development phase, which
is the phase reported in this paper, were to (1) conduct
exploratory work in order to understand the target problem
and identify unmet needs in the follow-up of cancer survi-
vors; (2) establish an interdisciplinary team and a sustaina-
ble project structure with defined roles and responsibilities;
(3) select an adequate and previously validated assessment
instrument; and (4) develop and structure an initial prototype,
including a scoring model and a visualization of the resulting
report.
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Figure 1. Visualization of the developmental framework of the Cancer Rehabilitation Screening (CaReScreen), including future work and planned
publications. This paper describes the planning phase and the initial development of the CaReScreen prototype. PROMs: patient-reported outcome
measures.

The objective of the prototype usability and usefulness testing
was to explore health care professionals’ perceptions of
the usability, clinical usefulness, and potential associated
challenges of the CaReScreen prototype.

The objective of the ongoing validation phase is to
evaluate whether the proposed threshold values in the
CaReScreen scoring manual accurately differentiate between
clinically meaningful levels of symptom burden, functioning,
and rehabilitation needs.

The objectives of the planned feasibility phase are to
evaluate the applicability, usability, and clinical utility of
CaReScreen in real-world clinical settings and to generate the
clinical evidence required for regulatory approval under the
European Medical Device Regulation (MDR).

The results and outcomes of the ongoing and planned
phases are outside the scope of this paper and will be
reported in separate publications, as summarized in Table
1.

Table 1. Overview of the Cancer Rehabilitation Screening development phases, their current status, timelines, and intended reportinga.
Phase/activity Status Timeline Reported in
1. Exploratory work (40 interviews, 72 informants; CaReScreenb
knowledge base)

Completed 2023 SINTEF report [20];
this paper

2. Establishment of the interdisciplinary team and development
plan

Completed (collaboration
continues)

From February 2023 This paper

3. Selection of assessment instrument (EORTCc QLQ-
SURV100+5 EORTC QLQ-C30 items)

Completed 2023 This paper

4. Development of the initial prototype, scoring model, and
report visualization

Completed 2023-2025 This paper

5. Qualitative usability and usefulness testing of the initial
prototype with health care professionals

Completed; analysis
finished

2025‐2026 Separate manuscript,
ready for submission

6. Validation of the CaReScreen scoring manual (n=800) Ongoing; statistical
analysis in progress

Inclusion to be completed in 2026;
expected study completion in 2026

Separate publication,
spring 2027

7. Large-scale feasibility study in clinical settings Planned Commencing in 2027; expected
completion in 2028

Separate publication

8. Regulatory activities toward MDRd approval Ongoing 2025-2028 N/Ae
aPhases 1 to 4 are reported in this paper.
bCaReScreen: Cancer Rehabilitation Screening.
c EORTC: European Organization for Research and Treatment of Cancer.
dMDR: Medical Device Regulation.
eN/A: not applicable.
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Methods
Study Overview
The prototype was developed through an iterative, qualita-
tive, and participatory design approach, guided by established
frameworks for digital health development (Figure 1). The
development process was informed by recommendations for
digital health innovation, specifically the framework proposed
by Loo et al [21], emphasizing interdisciplinary collaboration,
active patient involvement, and iterative design [21]. The
framework aims to support the development and implemen-
tation of innovative, evidence-based health solutions through
close collaboration between research, health care services,
and industry. This process implies continuous involvement
of end users and interdisciplinary stakeholders across all
phases of development, from initial needs assessment through
prototype design, to ensure that the tool is grounded in
real-world clinical practice. The activities described in the
four subsections below have all been completed, and are the
activities reported in this paper: (1) conducting the explor-
atory work to understand the target problem, (2) establish-
ing the interdisciplinary team, (3) selecting an adequate
assessment tool, and (4) developing the initial prototype.
The subsequent validation, expanded usability, feasibility,
and implementation activities are either ongoing or still in
planning; their status, timelines, and intended reporting are
described in the Study Status section and summarized in
Table 1, and no results from these activities are presented
in this paper.

Reporting follows established guidance for the respective
study designs. The exploratory qualitative work is reported
in accordance with the COREQ (Consolidated Criteria for
Reporting Qualitative Research) [22], a 32-item checklist
for interview and focus group studies covering the research
team and reflexivity, the study design, and the analysis
and findings. COREQ was chosen to make the qualitative
basis of the development phase transparent and open to
appraisal, as the exploratory work constitutes the primary
empirical foundation for the requirement specification and
the design of the CaReScreen prototype. The completed
checklist is provided as Checklist 1. The ongoing validation
of the scoring manual is a cross-sectional study and will
be reported in accordance with the STROBE (Strengthening
the Reporting of Observational Studies in Epidemiology)
statement [23], while reporting of the planned feasibility
study will follow the guidance appropriate to its final design.

To ensure meaningful and continuous feedback from the
patient perspective, 2 user representatives were involved
throughout the planning and early development phases,
allowing for direct interaction with the solution in devel-
opment. Key activities in which user representatives were
engaged included group-based discussions and prototype
testing.
Understanding the Problem (Completed)
Broad exploratory work was conducted to identify spe-
cific gaps in knowledge and current practice regarding

rehabilitation needs, referral processes, rehabilitation services,
and decision support tools. In this qualitative process,
information was gathered by interviewing cancer survivors
and health care professionals. In total, 40 interviews were
conducted, comprising 9 group interviews and 31 individ-
ual interviews. As the group interviews each included
several participants, the 40 interviews involved 72 individual
informants in total: 31 informants participated in an individ-
ual interview, and 41 informants participated in one of the
9 group interviews. The 72 informants comprised cancer
survivors (n=15), health care professionals from the munic-
ipal health care services (n=22), health care professionals
from the specialist health care services (n=30), health care
professionals from private specialized rehabilitation (n=4),
and one representative of the voluntary sector (n=1). The
findings were compiled into a 351-page report that constitutes
the CaReScreen knowledge base [20].

Informants were recruited purposefully through the
clinical, municipal, and user organization networks of the
project in order to cover the range of stakeholders involved
in cancer survivorship follow-up in Norway. The interviews
were conducted during 2023 by 11 members of the interdis-
ciplinary team with different occupational backgrounds, in
person, by telephone, or by videoconference, using semistruc-
tured interview guides covering rehabilitation needs, referral
processes, available rehabilitation services, and decision
support. The interviews were audio-recorded, transcribed, and
analyzed, with interpretations discussed within the research
group. A full account of the methods and findings is provided
in the SINTEF report [20].

The main findings from the exploratory work were used to
establish a problem statement to gain an understanding of the
challenges CaReScreen is trying to address. They specifically
revealed a need for more comprehensive and systematic
assessment of symptoms and late effects and rehabilitation
needs following treatment. There is also a significant lack of
awareness and overview of available rehabilitation services
among both survivors and health care professionals within
a fragmented system of public and private providers that is
difficult to navigate. This often leads to suboptimal referrals,
without considering low-threshold services that could serve as
appropriate initial interventions. Additionally, there is a need
to reduce inequalities in access to rehabilitation by developing
inclusive and user-friendly digital tools that accommodate
individuals with diverse needs, including those with lower
health literacy, minority backgrounds, or disabilities. In sum,
these findings influenced the decisions of the interdisciplinary
team for further development of the requirement specification
for CaReScreen.
Establishing the Interdisciplinary Team
(Completed)
The CaReScreen interdisciplinary team consists of a core
team of researchers, experienced health care professionals
working with cancer patients and treatment (doctors, nurses,
and physiotherapists), cancer survivors, software develop-
ers/engineers, and user interface/user experience designers, as
well as private and public Norwegian stakeholders, including
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members from nonprofit health advocacy groups like the
Norwegian Cancer Society. In addition, a supplementary
network of collaborators, mainly physicians, psychologists,
and statisticians, has been involved in planning and develop-
ment. The Norwegian digital health company Flow Technol-
ogies was selected as the software stakeholder because its
operational methods and existing platform aligned closely
with the conceptual framework and identified needs of the
project.

Before initiation of the CaReScreen project, a develop-
ment plan was established to ensure a clear and sustainable
project structure with defined roles and responsibilities. Due
to the iterative nature of the project, CaReScreen has been
continuously refined through interdisciplinary collaboration.
Selecting an Adequate Assessment Tool
(Completed)
To assess functioning, late effects, and symptom burden
in cancer survivors, several PROMs frequently applied
internationally were considered for use in CaReScreen.
Eligibility criteria for the questionnaire included prior
thorough and systematic validation in European populations
and coverage of a comprehensive symptom profile relevant
to cancer survivorship in adults. The key requirement was
to apply a single questionnaire that systematically captures a
wide range of potential symptoms following cancer therapy,
rather than using a collection of symptom-specific question-
naires with limited clinical scope.

The questionnaire European Organization for Research
and Treatment of Cancer (EORTC) QLQ-SURV100,
developed by the EORTC, was selected as the main PROM in
CaReScreen [24].

The EORTC QLQ-SURV100 has been designed,
developed, and comprehensively tested in the European
cancer population. EORTC is currently conducting an
international large-scale phase IV trial comprising a
psychometric and cross-cultural validation study of the
EORTC QLQ-SURV100 [24]. The EORTC QLQ-SURV100
consists of 100 items, including a global health status and
QoL scale, functional scales, symptom scales, one symptom
checklist, and single items. They are developed to identify
levels of symptoms and/or functioning [24,25]. A higher
score on the functional scales indicates higher functioning,
while a higher score on the symptom scales and single items
indicates a greater burden of symptoms [26]. In addition to
the 100 items of the EORTC QLQ-SURV100, we included
5 items (items 13‐17) from the EORTC QLQ-C30 in order
to obtain a better overview of gastrointestinal complaints
[26]. In total, the initial questionnaire included in CaReScreen
comprises 105 items. The items in the EORTC questionnaires
are scored on a Likert scale ranging from 1 (“not at all”) to 4
(“very much”) [26].
Initial Development and Structuring of
the CaReScreen Prototype (Completed)
A prototype of the digital tool was designed in the Flow
Technologies system through an iterative design approach.

The development process was further informed by consid-
erations of regulatory alignment with the European MDR,
particularly regarding intended purpose, risk classification,
and the role of the tool as decision-supportive software.

The first collaborative meeting was held in February 2023,
followed by regular interdisciplinary physical and digital
meetings. The interdisciplinary research group developed
the initial CaReScreen model. Through an iterative process,
feedback was continuously elicited from the entire team
during the development of the prototype, and changes were
initiated accordingly. The collaborative work was mainly
digital, since the participants in the interdisciplinary team
reside and work across widely dispersed geographic areas of
Norway.
Study Status
The CaReScreen project received funding for the project
period 2022 to 2028 and consists of several sequential and
partly overlapping developmental phases (Figure 1). The
project was formally initiated in late 2022, the exploratory
work was carried out from spring to fall 2023, and the first
collaborative meeting of the interdisciplinary team was held
in February 2023. An overview of all phases, their current
status, timelines, and intended reporting is provided in Table
1.

The following phases are completed and are reported
in this paper: the exploratory work, the establishment of
the interdisciplinary team, the selection of the assessment
instrument, and the development of the initial prototype. In
addition, initial prototype usability and usefulness testing has
been completed. Data collection was performed in February
and March 2025, and qualitative analysis for that study was
concluded in late 2025. The resulting manuscript is ready for
submission; its results are not reported here.

Validation of the CaReScreen scoring manual is currently
ongoing. The objective of this study is to evaluate whether
the proposed threshold values in the CaReScreen scoring
manual accurately differentiate between clinically meaningful
levels of symptoms and rehabilitation needs. By July 2026,
800 participants had been included, and the study is expec-
ted to be completed in late 2026 and reported in a separate
publication in spring 2027.

A large-scale feasibility study in clinical settings is still in
planning and is intended to commence in 2027, with expected
completion in 2028. The main objective of this study will
be to evaluate the applicability of the tool in real-world
clinical settings and to further support the regulatory activities
related to approval in accordance with the MDR. Feasibility
and acceptability will be assessed through recruitment and
retention rates, the proportion of participants completing the
questionnaire, time to completion, usability, the number and
appropriateness of rehabilitation referrals generated through
the tool, and qualitative interviews with cancer survivors and
health care professionals. Regulatory activities toward MDR
approval are ongoing, with expected completion by the end
of 2028. No results from the ongoing or planned phases are
reported in this paper.
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Statistical Analysis of the Ongoing
Validation Study
The development phase reported in this paper followed a
qualitative and iterative approach, and no statistical analyses
were performed on the material presented here. Statistical
methods apply to the ongoing validation of the CaReScreen
scoring manual, the results of which will be reported in
a separate publication. The planned statistical approach is
outlined below.

The validation study is a cross-sectional study. At this
time, 800 cancer survivors have been recruited from clinical,
municipal, and user organization networks of the project and
have completed the CaReScreen questionnaire. A statisti-
cian in the interdisciplinary team recommended a target
of 600 completed questionnaires, based on a review of
relevant literature, to ensure adequate statistical power and
data quality. Inclusion has continued beyond this target to
compensate for anticipated missing data, and 800 participants
had been included by July 2026. Recruitment continues until
the statistical analyses are initiated, with an anticipated final
sample of approximately 1000 participants.

The outcome under evaluation is the CaReScreen scoring
manual. The clinical relevance of the proposed threshold
values in the CaReScreen scoring manual will be evalu-
ated against anchor variables from previously validated and
clinically relevant questionnaires assessing the most relevant
late effects of cancer treatment, which serve as anchors
defining clinically meaningful levels of symptom burden,
reduced functioning, and rehabilitation need.

Descriptive statistics will be used to characterize the
sample and the distribution of scale scores and traffic light
categories, and the psychometric properties of the scales
will be assessed using established methods. The proposed
threshold values will be evaluated against the anchors using
established methods for assessing diagnostic accuracy and
agreement, and the ability of the thresholds to distinguish
between groups expected to differ will be examined. Where
applicable, the resulting thresholds will be compared with
published EORTC thresholds for clinical importance. The
analytic approach will be described in full in the valida-
tion publication. Revisions to the scoring manual will be
made according to the statistical findings. Where statisti-
cal performance and clinical judgment diverge, the final
thresholds will be determined by consensus within the
interdisciplinary team, and any departure from the statistically
optimal cutoff will be reported explicitly, together with its
rationale, in the validation publication.
Ethical Considerations

Ethics Approval
The CaReScreen project comprises several distinct studies,
each of which has received or will receive a separate ethical
assessment. The project in its entirety was reviewed and
approved by the Clinic Internal Review Board at the Cancer
Clinic, St Olavs Hospital, Trondheim University Hospital,
Trondheim, Norway. The Clinic Internal Review Board does

not assign formal case numbers to its approvals; approvals
are recorded internally at the Cancer Clinic, and documenta-
tion can be made available from the corresponding author on
request.

The exploratory work reported in this paper was conducted
as a needs assessment and service development activity and
was assessed to fall outside the scope of the Norwegian Act
on Medical and Health Research (the Health Research Act,
LOV-2008-06-20-44). Approval from the Regional Commit-
tee for Medical and Health Research Ethics (REK) was
therefore not required. The protocol and the procedures for
processing personal data were assessed by the Data Protection
Services for Research (reference number 218300).

The qualitative study of the usability and usefulness of the
early prototype was likewise assessed to fall outside the scope
of the Norwegian Health Research Act, and ethics approval
was therefore not sought from REK. The study protocol and
the procedures involving personal data were approved by the
Clinic Internal Review Board at the Cancer Clinic, St Olavs
Hospital, Trondheim, Norway.

The ongoing validation study of the CaReScreen scoring
manual was assessed by the REK and was determined not to
require formal ethical approval (reference number 864518), as
it falls outside the scope of the Norwegian Health Research
Act. The protocol and the procedures for processing personal
data were approved by the Clinic Internal Review Board
and through a data protection impact assessment at St Olavs
Hospital.

For the large-scale feasibility study that is currently being
planned, approval will be sought from the Regional Com-
mittee for Clinical Trials of Pharmaceuticals and Medical
Devices before the study is initiated.

Informed Consent
For all the studies described above, all participants provided
or will provide written informed consent prior to participa-
tion. Participation is voluntary, and participants are informed
of their right to withdraw their consent at any time and
without any consequences for their treatment or follow-up.

Privacy and Confidentiality
All data collected in the CaReScreen studies are deiden-
tified or pseudonymized prior to analysis and are stored
on secure research servers in accordance with the Gen-
eral Data Protection Regulation and applicable Norwegian
legislation. No individually identifiable participant informa-
tion is presented in this manuscript or in any of the accompa-
nying figures.

Compensation
Participants in the studies described in this paper did not
receive any financial compensation for their participation.
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Results
Overarching Specification
Based on the findings from the exploratory work and
feedback and criteria established by the interdisciplinary
team, an initial requirement specification was established,
defining the core functions, users, and goals of CaReScreen.
The overarching specification was to develop a user- and
technology-centered digital health tool based on scientific
evidence and clinical experience to ensure usability while
maintaining its scientific foundation and usefulness.
Visualization and Interpretation of the
Questionnaire Report
To ensure user-friendliness, the interdisciplinary team
concluded that a scoring system was necessary to display the
levels of the different symptoms and functioning. Inspired by
other digital health tools, such as the web-based dialogue and
decision support tool Ambuflex, a digital report based on a
traffic light model (green, yellow, red) was developed [19].
Based on the original scores on the Likert scale ranging from
1 to 4 in the original EORTC QLQ-SURV100 questionnaire,
the sum scores for each function, symptom, and symptom
category were transformed into 3 groups (green, yellow,
red), based on the levels of symptoms and functioning. In
our model, green indicates a low burden of symptoms/high
functioning, yellow a moderate burden of symptoms/moder-
ate functioning, and red a high burden of symptoms/low
functioning. In addition, safeguards were incorporated into
the scoring system to prevent single responses that deviate
from the average response pattern from being overlooked,
using a visual alert indicator. To ensure the robustness of the
scoring system and the visual approach, a validation study is
currently being conducted to establish its clinical relevance.

In clinical use, CaReScreen is completed by the can-
cer survivor as a web-based questionnaire in advance of
a follow-up consultation. The generated report is reviewed
together with the health care professional during the
consultation and is intended to support decisions on referral to
rehabilitation services.

Discussion
Principal Findings
The findings from the CaReScreen exploratory work
highlight a fragmented follow-up and rehabilitation land-
scape and limited service visibility. Other studies also show
that cancer survivors have fragmented care pathways and
survivorship follow-up [27], and that rehabilitation services
are insufficiently integrated and coordinated in oncologi-
cal care, often resulting in underutilization and delayed or
inappropriate referrals [3,28].

Health care professionals in Norway lack appropriate
tools to structure and acknowledge the multifaceted symp-
tom profiles often experienced by cancer survivors. Limited
knowledge is a key barrier to cancer rehabilitation, including

uncertainty about available services, restricted access, and
inadequate identification and documentation of functional
impairments by physicians [28-31]. Digital health tools
to support structured symptom assessment and transparent
overviews of rehabilitation services could potentially mitigate
some of these challenges. These key challenges formed the
foundation for the development and design of CaReScreen,
which aims to address and optimize them.

There are some challenges from the exploratory work
that remain insufficiently addressed. Currently, no national
overview of rehabilitation services in Norway exists. The
services are provided at multiple levels (including low-thresh-
old services and voluntary organizations), and maintaining
such an overview would require resources and a clear
allocation of responsibility that are not currently in place.
This is also highlighted in other studies as a barrier to
rehabilitation [29].

Possible inequalities in access to rehabilitation services
were also revealed, particularly affecting individuals with
low education, limited health literacy, and minority groups.
Digital health tools may fail to accommodate the technical
needs required to support the low digital literacy commonly
observed in these populations [32,33]. In the process of
digital development, such requirements may be insufficiently
prioritized due to time and funding constraints or because of
limited expertise in inclusive technology design [32,33].

It is uncertain whether a digital health tool is sufficient
to address such complex social system–level problems.
However, we propose that adopting the user-centered design
approach may increase the usability and uptake of CaRe-
Screen among marginalized populations.
Strengths of the Applied Approach
A key strength of our development processes was the
involvement of a carefully selected, diverse interdisciplinary
team. Throughout the CaReScreen development process,
priority was given to integrating expertise from all stakehold-
ers involved in cancer survivorship follow-up in Norway,
with the aim of improving existing rehabilitation services.
This interdisciplinary and inclusive approach is further
reflected in our selected design methodologies to ensure
alignment with end-user needs and real-world contexts [34].

CaReScreen is envisioned to be available to European
cancer survivors and health care professionals, including
primary, specialist, and rehabilitation services, nurses,
physicians, and physiotherapists involved in cancer treatment
and follow-up. End-user involvement was central throughout
the development phase of CaReScreen. User preferences,
expectations, and perspectives were systematically incorpora-
ted across the entire process, from initial conceptualization
to the development of the initial prototype. The user-centered
approach was applied to ensure that the needs, preferences,
and real-world contexts of the intended end users shaped both
the structure and functionality of CaReScreen [35,36]. This
was done to achieve an intuitive solution and to account for
varying digital skills among end users [34].
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This design philosophy is intended to support iterative and
adaptive development throughout the lifecycle of CaRe-
Screen, ensuring that continuous user feedback informs
and drives further digital refinement [34]. CaReScreen may
represent a solution to improve and establish more effective
care, follow-up, and rehabilitation while addressing the needs
and demands of patients and health care professionals. To use
the full capabilities of the digital platform developed by Flow
Technologies while ensuring technical robustness, reliability,
and alignment with current technological standards, it was
important to integrate technology- and user-centered design
principles [21].

Finally, grounding CaReScreen in evidence-based science
and clinical experience will ensure scientifically valid content
and recommendations and applicability in complex health
care settings in alignment with established best practices.
The single, comprehensive PROM was deliberately selected
to balance clinical relevance with feasibility in follow-up
care. Given the complexity and heterogeneity of survivor-
ship-related symptoms, emphasis was placed on selecting
a PROM that had undergone thorough and systematic
validation in European populations and provided broad
coverage of symptoms and functioning relevant to cancer
survivorship [24]. While several validated PROMs were
available, the use of multiple symptom-specific instruments
may increase respondent burden and limit clinical usability.
From this perspective, we consider the composite question-
naire, consisting of the EORTC QLQ-SURV100 with 5 added
questions from the EORTC QLQ-C30, well suited to support
systematic symptom assessment within CaReScreen.
Limitations
At the current stage of development, CaReScreen has some
important limitations. It remains an early-stage prototype and
requires further rigorous testing before it can be considered
for use in clinical practice. Although usability and usefulness
testing of the initial prototype has been conducted among

health care end users, additional evaluation is necessary to
ensure robustness, validity, and broader applicability.

To address these limitations, a validation study of the
CaReScreen scoring manual is currently ongoing, and a
large-scale feasibility study is being planned by the CaRe-
Screen project members to evaluate the applicability of the
tool in real-world clinical settings. The design, status, and
expected completion of both studies are described in the
Study Status section and in Table 1. Through these studies,
we aim to develop a mature digital health tool intended to
enhance cancer survivorship care, particularly with regard to
follow-up and referral to rehabilitation services.

Integration into existing electronic health record systems
may constitute a significant barrier to implementation and
requires regulatory approval. Processes to meet regulatory
requirements through engagement with Norwegian regulatory
authorities for MDR approval are currently in progress.
Conclusion
The CaReScreen interdisciplinary team has developed an
initial prototype of a digital health tool aiming to ena-
ble systematic assessment of late effects, functioning, and
rehabilitation needs during (longitudinal) follow-up of cancer
survivors. To the best of our knowledge, no comparable tools
are currently available.

Having a robust initial prototype should help CaReScreen
move forward to overcome common challenges associated
with the implementation of such tools in clinical practice.
If validated and successfully implemented, CaReScreen has
the potential to support more systematic referral to rehabil-
itation services across Norway. By closing some well-docu-
mented gaps between clinical guidelines and current practice
regarding rehabilitation needs, CaReScreen might contribute
to improved cancer survivorship care and, ultimately, QoL
among survivors.
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