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A B S T R A C T

Objectives: LifeChamps is an EU Horizon 2020 project that aims to create a digital platform to enable monitor-
ing of health-related quality of life and frailty in patients with cancer over the age of 65. Our primary objec-
tive is to assess feasibility, usability, acceptability, fidelity, adherence, and safety parameters when
implementing LifeChamps in routine cancer care. Secondary objectives involve evaluating preliminary sig-
nals of efficacy and cost-effectiveness indicators.
Data Sources: This will be a mixed-methods exploratory project, involving four study sites in Greece, Spain, Swe-
den, and the United Kingdom. The quantitative component of LifeChamps (single-group, pre-post feasibility study)
will integrate digital technologies, home-basedmotion sensors, self-administered questionnaires, and the electronic
health record to (1) enable multimodal, real-world data collection, (2) provide patients with a coaching mobile app
interface, and (3) equip healthcare professionals with an interactive, patient-monitoring dashboard. The qualitative
component will determine end-user usability and acceptability via end-of-study surveys and interviews.
Conclusion: The first patient was enrolled in the study in January 2023. Recruitment will be ongoing until the
project finishes before the end of 2023.
Implications for Nursing Practice: LifeChamps provides a comprehensive digital health platform to enable con-
tinuous monitoring of frailty indicators and health-related quality of life determinants in geriatric cancer
care. Real-world data collection will generate “big data” sets to enable development of predictive algorithms
to enable patient risk classification, identification of patients in need for a comprehensive geriatric assess-
ment, and subsequently personalized care.
© 2023 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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INTRODUCTION

Although age should not determine provision of anticancer treat-
ment, emerging evidence shows that patients aged 65 or older are
undertreated, with inequitable access to cancer care leading to worse
outcomes.1�6 Concerns around multimorbidity and frailty in older
individuals require health professionals to make complex therapeutic
decisions, which sometimes leads to compromise. To determine the
effectiveness of anticancer treatment in geriatric oncology, the focus
often is on the outcomes of morbidity or survival.2�5 However, older
patients with cancer, especially those in an advanced stage of their
disease,7 should be provided treatment options based on their per-
sonal preferences for health-related quality of life (HRQoL). 8 Such
preferences (and associated needs) may significantly differ across
patients and by determined by variables such as type of comorbidity
or level of frailty.

Frailty is associated with poorer HRQoL in the general population
of older adults,9 and this is likely to be the case in geriatric oncology,
too. Older patients with cancer are likely to deal with multimorbidity,
which is linked to reduced functional status, increased health care
use, longer hospital stays, and more complex psychosocial needs.10

According to key studies,11,12 systematic monitoring of frailty in geri-
atric oncology may provide unique insights into heightened patient
susceptibility and risk stratification. Chen et al13 posit that there is an
urgent need for the systematic clinical application of well-structured
assessments, such as the comprehensive geriatric assessment, to help
distinguish those patients who are functionally fit and likely to bene-
fit from more aggressive anticancer treatment from patients who are
more functionally vulnerable.

A 2021 report issued by the International Society of Geriatric
Oncology (SIOG) identified top priorities in advance care for older
patients with cancer worldwide.14 The inclusions of patient-reported
outcomes (PROs) and geriatric-specific outcomes were identified as
crucial objectives, with the onus on maintaining patient HRQoL and
independence. HRQoL-focused assessment models can detect high-
risk patients to enable provision of proactive support and reduction
of long-term disability.15 Today, it is possible to enhance patient risk
profiling in cancer care16 with the aid of information technology.16�18

Digital Health and Geriatric Oncology

With information technology, the use of big data analytics19 ena-
bles health scientists to analyze large datasets on diverse factors that
can affect HRQoL and disease progression in older patients with can-
cer,20 evaluate interactions among such factors, and map the various
and confounding degrees of effect among them. Health care systems
and cancer care experts are beginning to recognize the opportunities
presented by the expansion of digital technology.21 Digital health
technologies, inclusive of interactive dashboards, mobile apps, artifi-
cial intelligence (AI) chatbots, and web-based resources, can help
simplify communication by facilitating access to real-time
information.22�24 Digital communication technologies may mitigate
health inequalities that can arise due to insufficient access to care
and poor communication between patients and clinicians. 25 More-
over, passive monitoring technologies, such as wearables and Inter-
net of Things (IoT) sensors, can enable collection of hard-to-reach
data at increased volumes and reduced cost21 to supply more rich
information on patient functionality and support clinical decision-
making. More complex combinations of such technologies, such as
smart houses, can even offer health professionals greater opportunity
to remotely monitor patients’ HRQoL (particularly those who are
increasingly vulnerable, frail, or dependent) in their technology-
enabled home environment,26 which may enable preventative meas-
ures at the right time.

Although digital health has started to show the potential in vari-
ous health-related settings and applications, there remains a gap in
knowledge about how best to support older patients with cancer
remotely and do this effectively. For instance, while remote symptom
monitoring through patient-reported outcome measures (PROMs)
has been shown to be beneficial in chronic diseases such as heart fail-
ure, its application in geriatric oncology is less prominent.26 It is con-
ceivable that older patients with cancer might face challenges with
digital health literacy, self-reporting burden, or lack of Internet
access. Notably, IoT interventions have the capacity to leverage objec-
tive patient-generated metrics to enable real-time monitoring of
symptoms, even for patients who may not be able to complete self-
reported questionnaires. Combining all the above with AI algorithms
and smart applications can provide new possibilities for enhanced
monitoring of well-being in older patients with cancer across the
cancer trajectory.24,27

Co-designing Digital Health Technologies

Digital health technologies hold significant potential. At a mini-
mum, the option to use the Internet to source cancer-related infor-
mation and connect with peers has been linked to patients reporting
greater intention to be involved in their care process.28,29 Conse-
quently, active involvement in one’s own care brings with it better
health outcomes, more favorable treatment experiences, and lower
health care costs.30 A direct effect is that stakeholder participation
has swiftly emerged as a critical component in the development of
cancer programs31,32 and co-design of health care interventions.33,34

Indeed, digital health technologies (particularly those that are AI
powered) require rigorous investigation in areas related to user inter-
face design, integration of different types of sensors, development of
AI algorithms, and clinical validation. This endeavor involves close
collaboration with key stakeholders, including patients, families, and
health professionals. A promising approach is the design and devel-
opment of digital health technologies as part of an integrated care
approach that heavily involves stakeholders (also known as technol-
ogy end-users) from inception to implementation and in direct
response to their context, preferences, priorities, and abilities.29

Many of these aspects are being incorporated in the current study
protocol.

LifeChamps: A Collective Intelligence Platform for Supportive Geriatric
Oncology

With 15 partners from 10 different countries, LifeChamps is a 3-
year European Union-funded Horizon 2020 project (https://life
champs.eu/). LifeChamps aspires to offer a novel digital health plat-
form that is data-centric, intelligent, and integrated to support older
patients with cancer and enhance clinician monitoring. The design,
development, and evaluation of the platform will be performed with
active participation and feedback from patients and clinicians,35 in
line with current guidelines for co-design in healthcare services.33,34

LifeChamps focuses on the integration of diverse clinical tools and
digital technologies, including PROMs, clinical data from the elec-
tronic health record (EHR), wearables, IoT sensors, and digital health
applications including a smartphone application for patients and a
web dashboard for health professionals.36 In parallel, AI algorithms
will be developed using big data analytics and explore their predic-
tive capacity in terms of frailty and HRQoL.

Research Objectives

The primary objective of this project is to establish feasibility,
usability, acceptability, fidelity, adherence, and safety parameters
when deploying the LifeChamps digital platform within routine can-
cer care.

Secondary objectives include evaluation of preliminary signals of
efficacy on key PROs and cost-effectiveness indicators. Our findings

https://lifechamps.eu/
https://lifechamps.eu/
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will collectively guide future research and development of the Life-
Champs platform.

METHODS

Study Setting

The project will involve older patients with cancer and health pro-
fessionals at four study sites across four European countries:

� Academic Primary Health Care Centre (APC) in Sweden
� Aristotle University of Thessaloniki (AUTH) in Greece
� Medical Research Institute of Hospital La Fe (HULAFE) in Spain
� Beatson West of Scotland Cancer Centre (BWoSCC)/University of
Glasgow (UofG) in the United Kingdom

Overview of the LifeChamps Digital Platform

The LifeChamps digital platform consists of diverse technologies,
summarized in Figure 1 and expanded on in Table 1. These include
the following:

� Smartphone application (powered by Adhera Health)37

� Wearable and physiological monitoring devices for patients
� Motion sensors installed in patients’ homes (https://www.
mysphera.com/locs/)

� Digital dashboard for clinicians36

� AI and big data analytics engine38

� IoT Edge device
� AI-based clinical monitoring algorithms

Study Design

Within an overarching mixed-methods approach, a single-group,
pre-post feasibility study design will be adopted. This will allow for
data collection before, during, and after the time when the Life-
Champs platform will be deployed (Table 2) and a better capacity to
attribute changes in outcomes measured before the application of
the LifeChamps platform to measures collected after it can be
achieved. In addition, by having all participants function as self-con-
trols, this design makes it possible to limit the effects of confounding
FIG. 1. LifeChamps integr
variables that are caused by variations between the individuals being
studied, such as age, sex, and level of education.

The study will run for 14 weeks over three consecutive phases
(Table 2).

� Predeployment phase � Target endpoint PROMs will be collected
for clinical effectiveness and cost-effectiveness analyses prior to
deployment.

� Deployment phase� For 12weeks, data on feasibility parameters will
be collected at the same time as the LifeChamps digital platform is
deployed. Patients will use the smartphone app and IoT sensors. Clini-
cians will use the clinician dashboard to monitor patients’ progress.

� Postdeployment phase � Same as the predeployment phase, with
the addition of data collected on the Global Rating of Change Scale
(GROC) and the evaluation process composed of a qualitative
investigation with all participants (patients and health professio-
nals) via an online survey, and optional interview, to evaluate
acceptability, usability, practicalities, and their perceived impact
and effectiveness of the LifeChamps digital platform.

Patient Eligibility Criteria

Generic and site-specific patient eligibility criteria have been
devised (Tables 3 and 4) to account for similarities and differences in
target patient populations and logistics across the four participating
sites. The criteria have been devised with attention to patients’ age,
cancer type, stage of cancer and diagnosis timeframe, functional and
cognitive status, health literacy skills, and smartphone availability.

Sample Size

A total of up to 160 patients and 40 health professionals will be
recruited across the study sites. AUTH and APC will recruit a maxi-
mum of 20 patients each, while HULAFE and UofG will recruit up to
60 patients. Each study site will enroll a maximum of 10 health pro-
fessionals. Sample sizes are in line with current recommendations for
sample size estimation for feasibility studies.39,40

Recruitment Procedures

Recruitment will take place over a period of 5 months. As part of
recruitment, patients will be screened for cognitive function and
ated digital platform.

https://www.mysphera.com/locs/
https://www.mysphera.com/locs/


TABLE 1
Description and Purposes of the Digital Technologies Involved in LifeChamps.

LifeChamps technologies Description Purpose

Smartphone application for patients Mobile application (powered by the Adhera Health
Recommender System) for Android version 10 or
above; to be installed on patients’ own smart-
phones. (See Supplementary file 1)

� Provision of educational material on self-manage-
ment to support patients’ sense of self-efficacy

� Access to activities to help manage anxiety and
enhance emotional well-being

�Motivational messages sent to reinforce healthy
behaviors in areas of potential improvement

� Data collection via use of PROMs on patients’ physi-
cal and psychological status

Wearable and physiological monitoring devices for
patients

� Smart weight scales (Withings Body+) �Withings Body+: assess weight and body
composition

�Wristwatch activity tracker (Fitbit Charge 4) � Fitibit Charge 4: monitor physical activity, heart
rate, sleep quality, breathing rate, skin tempera-
ture, and SpO2

Associated mobile apps to be installed on patients’
own smartphones

Motion sensors for patients MySphera LOCS sensors to be installed in patients’
homes. Four infrared sensors, a smart plug, and a
tag

Passively monitor a patient's ambulation and func-
tionality on a daily basis. Patients will be encour-
aged to wear a tag to facilitate data collection

Digital dashboard for clinicians Desktop application to be made accessible to partici-
pating health professionals and installed on com-
puters at each study site. The dashboard will
incorporate EHR data, PROMs data, and data from
physiological/wearable devices. The dashboard will
use cutting-edge visualisations to present clinicians
with processed data via the AI analytics engine.

� Patient-level monitoring to visualize and monitor
patient data collected via the smartphone app and
sensors

� Analytics monitoring to showcase data from the AI
algorithms for each patient

� Cohort-level monitoring to provide data from the AI
algorithms at a group level

AI and big data analytics engine The digital processing engine of LifeChamps com-
prises a datalake and a high-performance comput-
ing unit

The datalake stores multimodal data, and the high-
performance computing unit executes all the clini-
cal artificial intelligence algorithms for each one of
the four pilot use case scenarios

IoT Edge device A Raspberry Pi will be used as an IoT edge device.
Raspberry Pi is a small, low-cost computer
(attached to the Internet router in the patient’s
home) that can be deployed for many IoT
applications

A hub that collects data and deploys relevant services,
including:

� The Edge Analytics Engine for preprocessing and
computations on the Edge.

� A MQTT Client
� Local temporary storage
� Gateway services that interact with the sensors or
collect wearable and weight scale data from third-
party APIs

AI-based clinical monitoring algorithms Prototype algorithms will be implemented and
trained during a preliminary data collection experi-
ment; materialize clinical questions that were
identified and filtered for each pilot site

Site-specific as follows:

� AUTH: understanding and predicting treatment
tolerance

� APC: multiple assessments of psychological and life-
style factors

� HULAFE: reduce mental burden and improve qual-
ity of life for patients

� UofG: predict the effects of the interaction between
late/persisting treatment-related symptoms and
multimorbidity/polypharmacy

Abbreviations: IoT = Internet of Things; MQTT =Message Queuing Telemetry Transport; APC = Academic Primary Health Care Centre, Sweden; AUTH = Aristotle University
of Thessaloniki, Greece; HULAFE =Medical Research Institute of Hospital La Fe (HULAFE), Spain; UofG = University of Glasgow, United Kingdom.
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cognitive impairment using the mini-COG.41 In a clinical setting, the
mini-COG can be completed in 5 minutes. This assessment will be
carried out by the researcher following written informed consent. In
the event that a patient’s score is less than 3 out of 5, they will be
excluded from the study and referred to their clinical team for a
more in-depth cognitive assessment. Depending on the care setting
or the advertisement technique (eg, secondary, primary care/online
advertising), the approach to patient recruitment will differ as
explained here.
Academic Primary Health Care Centre (APC) in Sweden
Potential participants will be identified by clinical partners in

primary and secondary care in Region Stockholm. Clinicians (pri-
mary care physicians, nurses, dermatologists, oncologists, sur-
geons, and radio-oncologists) will inform the potential participant
about the study during the first follow-up meeting, or immediately
following primary treatment, and determine whether they are eli-
gible to take part. APC will also distribute online advertisements
and recruit volunteers via project partners (eg, Karolinska Institute)



TABLE 2
Overview of the Pre-Post Study Design Used in LifeChamps.

Phase Predeployment Deployment Postdeployment

Time-points and assessments involved Endpoint PROMs �Monthly patient evaluation PROMs �Endpoint PROMs
�GROC

�Daily activity tracking and home sensor
data

�Evaluation acceptability, useability, and
perceived impact

�Weekly weight measurement
�Monthly EHR data extraction

�Monthly clinical team review
Duration of data collection One-off, immediately before patient par-

ticipation begins
Continuous for 12 weeks One-off, within 2 weeks after the end of

patient participation

Abbreviations: GROC = Global Rating of Change Scale; PROMs = patient-reported outcome measures.

TABLE 3
LifeChamps Patient Inclusion Criteria.

Inclusion criteria AUTH APC HULAFE UofG

Cancer type Breast or prostate
cancer

Melanoma Breast or prostate
cancer

Breast or prostate cancer

Stage of cancer and diagnosis
timeframe

Diagnosed with early stage (I-III)
cancer (breast, prostate) and
living beyond initial cancer
treatment (curative/
incurable)

Diagnosed with malignant mela-
noma (stage I-IV) within
5 years previously

Diagnosedwithin 3
years prior to study
participation

Diagnosed with metastatic
breast cancer or prostate can-
cer on androgen with a prog-
nosis of �18 months from the
point of recruitment

Diagnosed with advanced or
metastatic disease with life
expectancy >12 months

Has finished primary treatment Locally advanced prostate cancer
(Stage III) or breast cancer in
treatment with curative intent

Diagnosed at least 6 months
prior to participation in the
trial

At least 1 month after a) local
treatment with curative intent
(surgery, radiotherapy) or b)
initiation of systemic treat-
ment (hormone treatment,
CDK4/6 or new generation
anti-androgens)

About to finish or has finished
primary treatment for the
respective cancer type, i.e. sur-
gery and/or chemotherapy
and/or radiotherapy

Absence of diagnosed secondary
malignancy

Age �65 �65 �65 �65
Functional and

cognitive status
Deemed by a member of the multidisciplinary team as physically and psychologically fit to participate in the study. Able to

read, write and understand the respective local language. Achieve a score of 3 or above on the Mini-Cog during the screening process.
Technological skills and smart-

phone availability
Able to bring and use own Android version 10 (or above) device during the study. Domestic 24/7 internet access

via wi-fi and/or 4G mobile data (will be provided if unavailable).

Abbreviations: APC = Academic Primary Health Care Centre in Sweden; AUTH = Aristotle University of Thessaloniki in Greece; HULAFE =Medical Research Institute of Hospital La
Fe in Spain.

TABLE 4
LifeChamps Patient Exclusion Criteria.

Exclusion criteria AUTH APC HULAFE UofG

Stage of cancer and diagnosis
timeframe

Terminal stage of cancer Terminal stage of cancer Terminal stage of cancer Terminal stage of cancer

Prognosis of <18 months from the
point of recruitment

Prognosis of<18 months from the
point of recruitment

Prognosis of<18 months from the
point of recruitment

Prognosis of<18 months from the
point of recruitment

Current diagnosis of major mental
or cognitive disorder affecting
ability to participate in the
study

Current diagnosis of major mental
or cognitive disorder affecting
ability to participate in the
study

Current diagnosis of major mental
or cognitive disorder affecting
ability to participate in the study

Unwilling or unable to provide
written informed consent

Unwilling or unable to provide
written informed consent

Unwilling or unable to provide
written informed consent

Currently receiving chemotherapy Presence of metastasis
Patients with an internal medical

fitted device (eg, pacemaker)
Patients with an internal medical

fitted device (eg, pacemaker)
Patients with an internal medical

fitted device (eg, pacemaker)
Patients with an internal medical

fitted device (eg, pacemaker);
any known allergies to metal or
plastic

Abbreviations: APC = Academic Primary Health Care Centre in Sweden; AUTH = Aristotle University of Thessaloniki in Greece; HULAFE =Medical Research Institute of Hospital La
Fe in Spain.

ARTICLE IN PRESS

N. Papachristou et al. / Seminars in Oncology Nursing 00 (2023) 151437 5
or the Swedish melanoma patient organization (Melanomf€orenin-
gen), who will be directed to an online recruitment form within
Region Stockholm. In the event of inadequate recruiting, online
marketing will be carried out as well via public channels such as
newspapers, with the goal of leading potential participants to the
contact form on the website.
Aristotle University of Thessaloniki (AUTH) in Greece
Potential participants will be identified at the Department of Med-

ical Oncology at Georgios Genimatas General Hospital, the Depart-
ment of Medical Oncology at Papageorgiou General Hospital, the
non-profit organization “Alma Zois” for patients with breast cancer
based in Thessaloniki, Greece, and private cancer practices.
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Medical Research Institute of Hospital La Fe (HULAFE) in Spain
Potential participants will be selected by the principal investigator

or the delegated nurse(s), doctor(s), or researcher at Medical
Research Institute of Hospital La Fe, Valencia via use of HULAFE's
information technology systems.

University of Glasgow (UofG) in the United Kingdom
Potential participants will be identified from outpatient case load

lists maintained by clinicians at the Beatson West of Scotland Cancer
Centre (BWoSCC) and affiliated clinics within NHS Greater Glasgow
and Clyde. The researcher will be reviewing case notes to identify
potential participants, confirm eligibility, and refer those who are eli-
gible to the clinical team (eg, oncologist, clinical nurse specialist) to
make first contact with the patient.

Outcomes

Primary Outcomes
In line with our primary objective, we will aim to answer the fol-

lowing research questions to evaluate related outcomes:

� Is patient recruitment possible in terms of numbers and rates
within the recruitment period?

� Is participant retention in the study possible in terms of num-
bers and rates?

� Do participants adhere to the protocol?
� How many short questionnaires and PROMs does each patient
access per day/month?

� Howmany PROMs does each user complete per day/month?
� How many educational units does each patient complete per
day/month?

� How many short questionnaires or quizzes does each patient
complete per day?

� How much time does a patient spend every day using the Life-
Champs technology? Is this increasing or decreasing during the
study participation period?

� Is data integration within the LifeChamps platform possible?
� Can predictive modeling data be generated?
� Can predictive modeling data be (reliably) provided to clini-
cians via the clinician dashboard?

� What are the views/experiences of study participants (i.e.,
patients, healthcare professionals) following use of the Life-
Champs digital platform?

� What were the adherence levels to using the different technol-
ogies from the patient’s perspective?

Secondary Outcomes

In line with our secondary objectives, we will aim to address the
following research questions to evaluate related outcomes:

� What is the change in scores/response between endpoint PROs
measured before and after deployment of LifeChamps?

� Is there any signal of economic impact from the use of the Life-
Champs platform?

Outcome Evaluation and Measures

Primary Outcomes

Generic recruitment log. This log will be used to collect data on
patients approached/patients consenting, reasons for declining if
offered. No identifiable information is recorded on the generic
recruitment log. Data will be pseudonymized and entered onto an
Excel spreadsheet.
Site master folder. This folder will include separate password-pro-
tected Excel files for the site-specific log with identifiable information
regarding patients who have been contacted (eg, name, address, e-
mail address, mobile phone number) and those patients who have
consented to participate in this feasibility study (eg, their LifeChamps
identification number).

Technology log. This log will be used to document any problems or
participant issues with the digital components and the need for trou-
bleshooting will be recorded on an Excel file and remotely monitored
and logged by technical partners involved in the distribution/man-
agement of the technology to use in this feasibility study.

Postdeployment evaluation. This evaluation will determine perceived
acceptability and usability of the LifeChamps digital platform. Patient
and health professional participants will be provided with a range of
activities to evaluate functions of relevant components of the Life-
Champs digital platform. A few examples of mobile functionality
tasks for patients will be (1) logging into the app, (2) choosing and
reading a certain piece of educational material, and (3) filling out a
particular PROM. For health professionals, reviewing the responses of
a patient to a PROM or checking how two different groups of patients
compare on mobility statistics will be included as example tasks for
evaluation. Subsequently, each participant will be assessed on their
capacity to learn performing the tasks, as well as their efficiency,
effectiveness, and memorability (Table 5). These four measurements
were selected because they constitute proxies for the perceived use-
fulness (efficiency and effectiveness) and for the perceived ease of
use (learnability and memorability).

Following completion of these activities, a customized question-
naire (see Supplementary file 2), which is based on the Technology
Acceptance Model (TAM),42 will be administered to patients and
health professionals to gather information on perceived utility, ease
of use and subjective norms (eg, use of the application after receiving
appropriate training). Technology usability and acceptability will be
further examined with the System Usability Scale43 (health professio-
nals) and the Mobile App Rating Scale44 (patients). Finally, we will
evaluate how effectively the various components of the digital plat-
formwere used as an indicator of both usability and utility. For exam-
ple, we will look at the percentage of educational units that were
finished, the ratings of motivational messages, and how well partici-
pants adhere to the PROM schedule.

The efficiency of care management, perceived workload manage-
ment for health professionals, perceived information integration,
and suggestions for refinement and implementation will also be
evaluated via bespoke paper or online surveys45 and optional inter-
views (Table 6). A sample of the questions for these interviews are
provided in Supplementary file 3.
Secondary outcomes
At pre- and post-deployment, patients will be required to com-

plete the following endpoint PROMs and an anchor point question-
naire to establish early signals of efficacy.

European Quality of Life Scale (EQ-5D-5L)53. The EQ-5D-5L comprises
the EQ-5D descriptive system and the EQ visual-analog scale (VAS). In
the descriptive system, there are five dimensions: mobility, self-care,
typical activities, pain/discomfort, and anxiety/depression. Each dimen-
sion is divided into five levels: no difficulties, minor problems, moder-
ate problems, severe problems, and extreme problems. In each of the
five dimensions, the patient is asked to identify his or her health status
by selecting the checkbox next to the most relevant statement in each
category. The EQ VAS measures the patient's self-rated health on a ver-
tical visual analog scale. The EQ VAS can be used as a quantitative mea-
sure of health outcome that reflect the patient’s own judgment.59



TABLE 5
Attributes for Postdeployment Evaluation.

Attribute Description Type of measure

Efficiency The degree of how fast users can accomplish a task Task completion time (s) for an experienced user
Effectiveness The accuracy and completeness with which users achieve specified goals Task completion ratio (%) for an experienced user
Learnability The degree to which users can easily finish a task when using an applica-

tion for the first time
Task completion time (s) and taskcompletion ratio (%) for the first time

Memorability The level of ease with which users can recall how to use an application
after not using it for some time

The time duration (s) to work successfully after avoid using an app for
some days
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Functional Assessment of Cancer Therapy (FACT-G7)54. The FACT-G7 is
a condensed, seven-item version of the FACT-G that is intended
to capture the most significant concerns for patients with cancer
in a quick, valid, and reliable way. Using the FACT-G7, clinicians
and researchers can quickly analyze the most often reported
symptoms and concerns for a wide range of cancers in clinical
practice and research.54 Four extra questions will be used in addi-
tion to the FACT-G7 to increase specificity and support the cost-
effectiveness analysis: I get emotional support from my family; I
get support from my friends; I feel sad; I am able to work
(include work at home).

EORTC Quality of life Utility Measure - Core 10 Dimensions (QLU-
C10D)55. The QLU-C10D is a cancer-specific, multiattribute utility
instrument that can be used for health economic evaluations in cost-
utility analyses.55 It consists of 12 items that are answered on a four-
point Likert-type scale and represent ten different dimensions such
as physical (mobility), role, social, and emotional functioning, pain,
sleep, appetite, nausea, bowel problems, and fatigue. The most often
encountered utility instruments are general, that is, they only address
the broadest parts of their respective functions. The QLU-C10D is
believed to better capture the symptoms and functional features of
patients with cancer, as well as to be more sensitive in this patient
group than other utility instruments.60,61

Tilburg Frailty Indicator (TFI)56. The TFI consists of 15 items, answered
Yes, No, or Sometimes. The TFI has robust evidence of reliability and
validity among 38 frailty assessment instruments.62 A recent valida-
tion of the TFI revealed it as a prognostic factor for disability and
increased utilization of health resources.56

Global Rating of Change Scale (GROC)57,58. The GROC57,58 will be tai-
lored to specific domains of well-being to support detection of signifi-
cant changes. Domains of interest will be (1) change in total human
resource quality of life; (2) physical health and well-being; (3) social
and family well-being; (4) emotional health and well-being; and (5)
a sense of functional well-being.
TABLE 6
Target Domains for Postdeployment Evaluation.

Domain Description

Feasibility/acceptability46,47 Retrospective analysis collecting factor
Champs digital platform, appropriat
effectiveness

Care management efficiency48,49 Care management is the range of activ
reduce the need for medical services
health conditions.

Perceived workload management for HCP50,51 The perceived workload, also described
the workload is experienced on a ps

Perceived information integration52 The extent by which the participants a
into their overall understanding of th

Suggestions for refinement and implementation Open-ended questions regarding enha
future larger-scale study and to refin
Ethics

In accordance with requirements of European Union and state
legislation, the Declaration of Helsinki, the Oviedo Convention on
Human Rights and Biomedicine, and the European Code of Conduct
for Research Integrity, this protocol has been submitted for ethical
approval to all four study sites:

� Swedish Ethical Review Authority for APC (Registration No. 2022-
00562-01)

� Research Ethics & Deontology Committee for AUTH (Registration
No. 267203/2022)

� Ceim Hospital Universitario y polit�ecnico la Fe for HULAFE (Regis-
tration No. 2019-157-1)

� East of Scotland Research Ethics Committee HRA for UofG (Regis-
tration No. INGN21HS566)

All participants will be given a study summary leaflet, participant
information sheet (PIS), and consent form to read and sign if inter-
ested in taking part. The PIS will make it explicit that LifeChamps is
not a medical device and will not replace standard care, and in the
case of any issues or emergencies, patient participants should always
contact their clinical team. The PIS will also confirm that patients
who decide to decline at the consent stage or withdraw after provid-
ing consent will have no impact on treatment or care services they
receive from their clinical team.

Patient and Public Involvement

Involving patients/public living with cancer in the creation and
use of digital platforms in their health care, which may assist them in
preserving their well-being, in accordance with their preferences, is
considered a promising approach toward an integrated care strategy.
The European Cancer Patient Coalition (ECPC), a partner in the Life-
Champs project, is engaged by providing input and feedback on
development of the LifeChamps platform, via attendance at meetings,
workshops, and reviewing recruitment materials.
Involved participants

s such as participants’ attitudes toward the Life-
eness, suitability, convenience, perceived

Patients and health professionals

ities intended to improve patient care and
by helping patients more effectively manage

Patients

as subjective or mental workload, is about how
ychological level.

Health professionals

ctively access the information and integrate it
e situation and their preferences

Patients and health professionals

ncement of implementation strategies for a
e the digital platform

Patients and health professionals
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Data Analysis

Feasibility Parameters
We will use descriptive statistics applied to the quantitative data.

Specifically, we will implement three major types of descriptive sta-
tistics measures: measures of frequency, measures of central ten-
dency, and measures of dispersion or variation. Additionally, we will
inspect how demographic information (eg, age, education level, eco-
nomic status) is associated with the collected data. The profile of par-
ticipants, including sex, age, clinical status, geographical situation,
and level of education, will be covered during data analysis.

Acceptability Parameters
Qualitative data obtained via surveys and the interviews will be

analyzed, interpreted, and discussed, combining an inductive and
deductive approach, via content analysis to identify commonalities
and patterns in the data.

Efficacy
We will use descriptive statistics applied to the quantitative data

via use of measures of frequency, central tendency, and dispersion.
Change in patients’ endpoint PROM scores from before to after
deployment will be calculated, and statistical comparisons for paired
data will be carried out.

Economic Evaluation
The economic evaluation will include three categories of costs

depending on the availability of data: direct costs (eg, medical visits,
hospital admissions, lab tests), indirect costs (eg, productivity loss
due to morbidity) and technology-related costs (eg, setting up the
sensors, educating the end-users on using the smartphone app, tech-
nical support). The outcome of the cost-effectiveness analysis will be
the incremental cost-effectiveness ratio expressed as incremental
cost in euros per incremental effectiveness in QALYs. The estimation
of QALYs will be based on the EQ-5D-5L.53

RESULTS

By March 2023, the study protocol had received approval at all
four study sites. Recruitment began in January 2023 and is projected
to run until September 2023. Currently, 31 patients have been suc-
cessfully enrolled, with 16 patients having the LifeChamps digital
platform fully installed in their homes. Insights from and patterns in
the collected data will enable full testing of the LifeChamps digital
platform in a real-world environment. Results will be published in
high-profile, peer-reviewed journals and disseminated widely via sci-
entific and cancer patient organizations (e.g., SIOG, ECPC).

CONCLUSION

LifeChamps constitutes one of the first attempts at integrated care
digital systems for older patients with cancer. LifeChamps is in line
with recommendations published by SIOG regarding the inclusion of
PROMs that are relevant to older adults, as well as geriatric-specific
outcomes into routine cancer care.14 Our goal is to integrate digital
technologies within a collaborative, intelligent care service paradigm
to achieve a comprehensive and systematic evaluation of patient out-
comes in geriatric oncology. Such a model has potential for early
detection and management of adverse events and pressing health
needs among older patients with cancer.

A significant question to address is how older adults with cancer
and clinical teams can be successfully included in the design, devel-
opment, and deployment of digital health interventions and what
they perceive as meaningful support from using them. With rigorous
testing and careful attention to clinical context and resources, it is
possible that in the future AI digital technologies like LifeChamps will
reach implementation stage in geriatric oncology to help collect,
store, integrate, and distribute big data information from various
sources to allow closer and more sophisticated patient monitoring
and supported clinical decision-making. This study will allow us to
extract knowledge for the refinement of the platform and extract
knowledge for providing standards and recommendations for future,
similar digital interventions.
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