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Abstract
Purpose This study is to evaluate healthcare needs, preferences, and expectations in supportive cancer care as perceived by 
cancer survivors, family caregivers, and healthcare professionals.
Methods Key stakeholders consisted of cancer survivors diagnosed with breast cancer, prostate cancer, or melanoma; adult 
family caregivers; and healthcare professionals involved in oncology. Recruitment was via several routes, and data were 
collected via either online surveys or telephone interviews in Greece, Spain, Sweden, and the UK. Framework analysis was 
applied to the dataset.
Results One hundred and fifty-five stakeholders participated: 70 cancer survivors, 23 family caregivers, and 62 health-
care professionals (13 clinical roles). Cancer survivors and family caregivers’ needs included information and support on 
practical/daily living, as frustration was apparent with the lack of follow-up services. Healthcare professionals agreed on a 
multidisciplinary health service with a “focus on the patient” and availability closer to home. Most healthcare professionals 
acknowledged that patient-reported outcomes may provide “better individualised care”. Cancer survivors and family caregiv-
ers generally felt that the digital platform would be useful for timely personalised support and aided communication. Health-
care professionals were supportive of the “proactive” functionality of the platform and the expected advantages. Anticipated 
challenges were integration obstacles such as workload/infrastructure and training/support in using the new technology.
Conclusions Obtaining key stakeholders’ insights provided a foundation for action to further co-create the LifeChamps digital 
platform to meet needs and priorities and deliver enhanced supportive care to “older” cancer survivors.
Implications for cancer survivors Co-creation provided insight into gaps where digital support may enhance health and 
well-being.
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Introduction

Across Europe, life expectancy has increased. Currently, 
on average men can expect to live till the age of 75 years 
and women until the age of 82 years [1]. As life expec-
tancy increases, the risk of age-related chronic condi-
tions such as cancer and associated factors such as frailty, 
comorbidities, and polypharmacy will strain healthcare 
services [2]. Incidence rates of cancer are strongly related 
to age [3], and this may bring additional challenges to 
delivering complex care and providing quality support for 
older patients who survive cancer [4]. The World Health 
Organisation states that there is “no typical older person” 
and predicts an increase of people aged 60 years and above 
doubling by 2050 [5]. The term “older patient” is difficult 
to define, as pragmatically the chronological and biologi-
cal age of people differ, which can be explained by age-
related physiological, cognitive, social [6], and epigenetic 
changes (e.g. nutrition) [7]. Also, self-perception of ageing 
may vary across countries and cultures [8], influencing 
both physical and mental health of those affected by cancer 
[9]. The identification of potential health issues of adult 
cancer survivors [10, 11] has been recommended in the 
cancer care setting [12], yet there remain limited resources 
and services to implement this in clinical practice [13].

COVID-19 has emphasised how unprepared global 
healthcare systems are for ageing cancer survivors [14], 
which may present further barriers or delayed access due 
to age-based (chronological age) cancer screening crite-
ria [15]. Adult cancer survivors may often be under- or 
over-treated based on assumptions of functional (and/or 
biological) status or due to safety concerns [16]. Most 
of what is known is extrapolated from trials involving 
younger patients [17] or older cancer survivors with fewer 
comorbid conditions leading to further health inequali-
ties which may impact on survivorship [16]. Adult cancer 
survivors with multimorbidity may find self-management 
difficult post-treatment due lack of support, the burden 
of additional tasks such as symptom monitoring, taking 
medications, making lifestyle changes, as well as other 
challenging health conditions affecting daily activities and 
functional abilities [18], thus increasing their risk of dying 
from causes other than cancer [19].

COVID-19 has compelled healthcare services to quickly 
adapt to technology-based solutions to manage clinical 
caseloads and non-emergency care [20–22]. The use of 
digital technology may also provide long-term solutions to 
overcome the challenges in resource-constrained services 
for cancer survivors [23]. Exploring new methods for the 
delivery of cancer care may offer enhanced support post-
treatment as more older patients have become amenable 
to using telehealth services such as eHealth (e.g. internet/

computer) [24], mHealth (e.g. smartphone applications) 
[25, 26], and telemonitoring (sensors/wearables) [27], 
to aid remote monitoring, health management and inde-
pendent living [28, 29]. For people affected by cancer, 
the benefits of digital health interventions are associated 
with improved health-related quality of life (HRQoL) [30] 
and better coordination of information provision around 
coping strategies and health education [31]. Further evi-
dence is needed into mHealth interventions that involve 
adult cancer survivors and promote engagement of physi-
cal activity, health information, weight management, and 
social support [30].

Older adults (aged over 50 years) have reported barri-
ers in using telehealth such as a lack of technical literacy, 
desire to use, technical support, and personalisation [29]. 
Risks concerning privacy, security, and performance have 
also been reported [32]. Healthcare professionals have 
similar uncertainties concerning mHealth due to their lack 
of involvement in the development of supportive technol-
ogy, accuracy of information, and the changing needs of 
patients with cancer [30]. Furthermore, family caregivers 
have expressed dissatisfaction with support and informa-
tion [33], which may subsequently affect their own health 
[34], and less confidence when evaluating online cancer 
information [35]. To date, most studies have been con-
ducted in the USA and Canada and may not be reflec-
tive of other countries, cultures, or specifically “older” 
adult cancer survivors [30, 35]. In the rapidly growing 
field of digital health, co-creation practices that integrate 
and link “stakeholders” in the healthcare setting are inte-
gral to shape interventions that may be beneficial to health 
outcomes [36]. To our knowledge, none of the digital care 
platforms already developed for use in cancer care are spe-
cific to “older” adult cancer survivors [37].

LifeChamps is a multinational Horizon 2020 project 
involving 14 partners in healthcare, academia, and indus-
try [38]. The overall LifeChamps project aims to develop 
an innovative, digital platform to enhance supportive can-
cer care for “older” adult cancer survivors (aged 65 years 
or more) who require ongoing assistance. This will be 
directed by the use of artificial intelligence and big data 
analytics to integrate the following: (a) cancer and geri-
atric patient-reported outcomes (PROs) via mHealth [19, 
39, 40]; (b) telemonitoring via home sensors and wearable 
devices; (c) routine clinical data from electronic health 
records; and (d) a web dashboard for healthcare profes-
sionals. This study reports preliminary findings from an 
early co-creation stage with key stakeholders (i.e. the 
anticipated stakeholders of LifeChamps) as we explored 
their perspectives on healthcare needs, preferences, and 
expectations to guide the design of the developing Life-
Champs digital support platform.
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Methods

This study was informed by the guidance set out by the 
Standards for Reporting Qualitative Research [41].

Study design

A descriptive, cross-sectional, multi-methods study was con-
ducted. A recruitment target of 120–400 participants was 
planned [42] across three stakeholder groups involving four 
LifeChamps partner sites to obtain information-rich data. 
Participants were given two options to participate: either 
an online survey or a telephone interview. Ethics approv-
als were obtained separately in each country: University of 
Glasgow (UofG, UK); Instituto de Investigación Sanitaria 
La Fe (HULAFE, Spain); Academic Primary Health Care 
Centre of Region Stockholm (APC, Sweden); and Aristotle 
University of Thessaloniki (AUTH, Greece). All research 
activities were in accordance with the World Medical Asso-
ciation Declaration of Helsinki [43].

Eligibility and recruitment

Eligible cancer survivors were diagnosed with treatable 
breast cancer, prostate cancer, or melanoma irrespective of 
diagnostic or clinical stage and were aged 50 years or above 
to accommodate possible differences across countries and 
cultures, whereby some people may consider themselves 
“older” earlier (aged 50–64 years) rather than later (aged 
65 +). Eligible family caregivers were adults (≥ 18 years) 
who supported a cancer survivor aged 50 + years. Eligible 
healthcare professionals were multidisciplinary and involved 
in geriatric cancer care. All participants were able to speak, 
write, and communicate in their respective native language 
and had access to a telephone and/or email/internet.

Recruitment of cancer survivors and family caregivers 
at each site was facilitated by the European Cancer Patient 
Coalition, social media networks, patient associations, print 
media, and personnel employed at charitable organisations 
and hospitals. Healthcare professionals were recruited 
through professional and social media networks. All par-
ticipants were free to withdraw at any point without justify-
ing their decision.

Procedures and data collection

Two online surveys with similar content were created, 
one for patients and family caregivers and another for 
healthcare professionals. The surveys were created by GK, 
developed by RMM, EK, and AG and approved by partner 
sites. Potential participants contacted the researchers, at 

the relevant sites, if interested in an online survey and 
were emailed the study link, which used the established 
EU Survey tool [44], as it provided maximum data protec-
tion, confidentiality, and translation support into multiple 
languages. This tool supported an embedded eligibility 
screener, the participant information sheet, and a consent 
form that required mandatory completion (e.g. agreeance 
to participation and their anonymous data published). 
Participants were provided access to the survey once 
they completed the consent form. Surveys were checked 
manually to prevent duplicates. If a potential participant 
did not want to proceed, they were thanked and prompted 
to close their internet page. If they continued, they were 
asked to respond to questions and view a schematic of the 
developing platform (referred to as “system” for enhanced 
clarity) (Online Resource 1). Once completed, the survey 
data were downloaded to anonymised password-protected 
files at each site.

Potential participants interested in the telephone 
interview were signposted to contact the researcher, 
who then provided them with a participant informa-
tion sheet and consent form. If agreeable, all eligible 
participants were similarly required to complete and 
return a consent form, via secure email transfer. Once 
received, the schematic of the developing platform was 
emailed and arrangements made for the interview. A 
semi-structured telephone interview guide was prepared 
to reflect questions included in the surveys, which ena-
bled rich systematic exploration of participants’ views 
and experiences [45]. The interviews were recorded on 
a digital voice recorder (e.g. Olympus VN-521PC) and 
transcribed verbatim.

Participants were asked 15–30 open/closed ques-
tions with the number of questions varied according 
to participants’ role. This also included demographic 
information and the Charlson Comorbidity Index [46] 
to identify conditions that may have a burden on par-
ticipants. Duration was dependent upon the method of 
data collection, 15–25 min for the online survey and 
30–60 min for the telephone interview. Surveys and 
interviews ran in parallel at the four sites. Three sites 
(AUTH, APC, and HULAFE) did not offer to com-
pensate participants for their time for completing the 
survey (not common policy). The UofG provided par-
ticipants with entry into a “lottery” for a cash prize at 
the end of the study, this was provided to five partici-
pants (£20 each).

Data analysis

Descriptive statistics were used to present the demo-
graphic data and the Charlson comorbidity index. 
Framework analysis was used as it supports research 
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collected at several sites, and involvement of multi-
disciplinary professionals with varied experience of 
qualitative analysis [47]. We applied a six-step method 
to support data preparation and analysis, using a deduc-
tive approach [47], and this was informed by previous 
work [48], and upon the aim of our research question. 
This included (i) transcription (interviews), (ii) famil-
iarisation with survey/interview content, (iii) coding, 
(iv) application of the analytical framework, (v) chart-
ing data on to the matrix using Microsoft Excel, and 
(vi) data interpretation. Three researchers (GK, RMM, 
EK) developed the working analytical framework, and 
final changes were made and approved by partner sites, 
thus creating a final version and instructions for comple-
tion. A summary of findings was completed by each site 
(RMM, AG, EK, PP, NP, GP) and returned to RMM and 
GK for final interpretation, discussion, and selection of 
excerpts that best reflected stakeholders’ opinions across 
and within sites.

Results

Participants’ demographics

A total of 155 stakeholders were recruited between July and 
November 2020, comprising 70 cancer survivors, 23 family 
caregivers, and 62 healthcare professionals. One hundred 
thirty-seven participants opted for the online survey, and 
18 participants chose the telephone interview. Most cancer 
survivors were diagnosed with breast cancer (n = 60, 65%), 
followed by prostate cancer (n = 24, 26%), and melanoma 
(n = 9, 10%). Two out of three cancer survivors were in the 
50–64 age group (n = 47, 67%) and reported fewer signifi-
cant comorbidities than those aged 65 + years, as identified 
on the Charlson comorbidity index (Table 1). Two octoge-
narian cancer survivors participated (3%), whilst five family 
caregivers (22%) reported providing support to patients in 
their eighties. Family caregivers were on average younger 

Table 1  Demographics of cancer survivors and family caregivers

* Family caregivers age range, 24–76 years. +Charlson comorbidity index represented whole family caregiver sample

Variables Responses Cancer survivor n = 70 Family caregivers n = 23 Cancer survivors 
supported by family 
caregivers

Type of cancer (n, %) Breast
Prostate
Melanoma

47 (67.7)
16 (22.9)
7 (10)

N/A 13 (56.5)
8 (34.8)
2 (8.7)

Gender (n, %) Female
Male

49 (70)
21 (30)

19 (82.6)
4 (17.4)

Family caregiver relationship to 
cancer survivor (n, %)

Daughter
Wife/partner
Husband/partner
Other
Sister-in-law
Son

10 (43.5)
  5 (21.7)
  3 (13)
  3 (13)
  1 (4.3)
  1 (4.3)

Time since end of treatment in 
months (n, %)

25 months or more
13 – 24 months
Less than 1 month – 12 months

38 (54.3)
11 (15.8)
21 (30)

N/A 10 (43.5)
  3 (13)
10 (43.5)

Age-group (n, %) 65 years and above
50–64 years
Unknown (no age provided)

22 (31.4)
47 (67.1)
  1 (1.4)

1 (4.4) 10 (43.5)
  5 (21.7)
  8 (34.8)

Age (mean, SD) 65 years and above
50–64 years

71.5 years, 5.2
57.2 years, 4.0

*50.3 years, 14.8 75.6 years, 8.5
61 years, 4.2

Charlson comorbidity index 
(median, min–max)

50–64 years + 65 years 3, 3–8
5, 3–10

1, 0–4 + 5, 4–7
4, 3–8
3, 3–5

Comorbidity occurrence relative to 
the cancer trajectory (n, %)

Before cancer diagnosis
After cancer diagnosis
No information
Side-effect of cancer treatment
During cancer treatment

26 (65)
11 (27.5)
  9 (22.5)
  7 (17.5)
  4 (40)

5 (19.2)
2 (7.7)
17 (65.3)
N/A
2 (7.7)

15 (53.6)
  4 (14.3)
  5 (17.9)
Unknown
  4 (14.3)

Current status of comorbidities 
(n, %)

Stayed the same
Got worse
Got better
No information

26 (65)
14 (35)
3 (7.5)
14 (35)

6 (23.1)
1 (3.9)
3 (11.5)
16 (61.5)

13 (46.4)
4 (14.3)
3 (10.7)
8 (28.6)
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(mean 50.3 years) than patient participants (Table 1). More 
than half of patients (n = 38, 54.3%), and those being sup-
ported by family caregivers (n = 10, 43.5%), had finished 
initial cancer treatment at least 25 months prior to partici-
pation. Overall, 61 (65.6%) participants reported a total of 
38 comorbidities. Nineteen participants (31%) felt that they 
had got worse since finishing initial cancer treatment; this 
included one caregiver. The top four comorbidities reported 
were similar amongst patients and family caregivers, includ-
ing hypertension, diabetes, osteoporosis, and heart disease.

Participating healthcare professionals represented 13 
clinical roles. Most healthcare professionals were general 
practitioners (GP) (n = 14, 22.6%) followed by clinical nurse 
specialists (n = 11, 17.7%) (Online Resource 2). Six health-
care professionals were health managers. Most healthcare 
professionals had 11 + years oncology experience (n = 33, 
53.1%). The most prevalent specialist area was prostate 
cancer (n = 16, 25.8%), closely followed by general medi-
cine/practice (all cancers) (n = 14, 22.5%) and breast cancer 
(n = 13, 20.9%).

Perceived healthcare needs, preferences, 
and expectations

We developed 10 shared themes which provided stakehold-
ers’ perspectives on survivorship support across our target 
cancers, and the requirements for the developing Life-
Champs digital support platform. Representative quotes per 
participant group are presented in Tables 2, 3 and 4. A full 
account of quotes can be found in Online Resources 3, 4, 
and 5.

(1) Stakeholders’ priorities for cancer survivorship

Across sites, cancer survivors most frequently identified 
“finding a new normal” as their priority in life as the con-
sequences of cancer had a varying degree of impact on 
patients’ lives. Most family caregivers felt that they had 
returned to normal and were enjoying and appreciating fam-
ily life, but for some, their caring responsibilities remained 
despite their family member finishing cancer treatment, and 
they were still feeling emotional. Overwhelmingly, health-
care professionals’ priority was to provide the best support-
ive care, which varied according to the patient’s diagnosis, 
their individual priorities, and the support structure at each 
site. Frequent monitoring was described (Greece), with the 
emphasis on survival (Spain). Across all sites, there was 
little reference to the importance of communication with 
cancer survivors during survivorship. One healthcare profes-
sional did acknowledge that “often patients do not take in 
or remember all the information they are given at hospital” 
(UK).

(2) Stakeholders’ health concerns/needs relating to age

Cancer survivors both below and above the age of 65 had 
two main areas of unmet needs: symptom-related and psy-
chological/emotional. Similar shared concerns across the 
age spectrum included fear of cancer recurrence, medica-
tion side-effects, and bone health (“aching bones,” “bone 
density”). However, the need for psychological support was 
more evident in the 50–64-year-old group, suggesting pos-
sible interactions between unmet needs such as “poor sleep”, 
“pain/stiffness”, “stress”, and “anxiety”. This may be espe-
cially important for those patients who still need employ-
ment, which was identified in the theme ideal support.

Family caregivers, irrespective of cancer survivor age 
group, described similar areas of concern in relation to phys-
ical or symptom-related and psychological/emotional needs. 
Family caregivers provided insight into their experiences of 
supporting patients who were older, in that they may need 
a “little more help” but did “not want to become a burden”.

Healthcare professionals viewed the management of 
the patient’s physical symptoms as the main health need 
post-treatment, across the age spectrum, and specific issues 
described were “fatigue”, “pain”, and “loss of fitness”. 
Psychological support was also viewed as important, with 
concerns over the fear of cancer relapse, mood changes, 
and increased sleep disturbance, as similarly described by 
patients’ themselves.

(3) Stakeholders’ experiences of support and information 
provision

Cancer survivors identified that psychological/emotional 
support and the need for information were the two most 
important areas of concern between finishing treatment. 
Cancer survivors wanted information available to them at 
the right time and from factual and reliable sources that cov-
ered a range of concerns such as healthy eating and mental 
well-being. The lack of clear communication and direction 
of where to go for help was described as “fear” or “worry” 
and reluctance in contacting their GP. Cancer survivors 
expressed more information and psychological support was 
available through sharing experiences with peers and patient 
support groups, than what was received via their healthcare 
professionals.

Most family caregivers identified that they needed psy-
chological/emotional support themselves or for their partner, 
especially if the patient they were caring for had non-cura-
tive cancer. Furthermore, family caregivers who were being 
kept informed about their patient’s treatment and health 
could feel some sense of control as they had better aware-
ness of their symptoms, “I was informed about the treatment 
he is receiving and the state of his health due to diabetes in 
combination with cancer” (Greece).
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Healthcare professionals across all sites identified the 
need for support and information in key areas of practical 
and day-to-day living such as managing fatigue, increasing 
physical activity, and psychological support. They also high-
lighted the importance of time to provide “information” and 
to explain “adverse effects that the patient may not be aware 
of because they are not treatment related” (Spain). Gaps 
were also identified in the continuation of the monitoring 
progress, especially in older adults (Greece).

(4) Stakeholders’ views on family support 
during survivorship

There were very few cancer survivors who identified sup-
port was needed for their families across sites. This may 
be due to most cancer survivors completing their treatment 
25 months earlier to their involvement in this survey, or due 
to individual circumstances as some patients lived alone. It 
was suggested that there was need for support to help with 
adjustment, especially as there maybe more than one person 
in the family going through cancer treatment.

Family caregivers had identified they needed psycho-
logical/emotional support themselves, or for their partner, 
especially if that person had non-curative cancer. This also 
resonated in their perspectives of the current support needed 
as family-patients were having issues with treatment-related 
side effects and acceptance of life changes. Across the four 
sites, providing family support did not emerge as a theme 
during data collection analysis for healthcare professionals, 
which may highlight the general lack of support to family 
caregivers.

(5) Stakeholders’ concerns due to COVID‑19

Cancer survivors described the practical aspects of treat-
ment as their most common concern. This may reflect how 
the pandemic has affected some patients more than others, 
perhaps depending on their diagnosis/point of cancer survi-
vorship and the rate of infection across countries.

Overall, the results revealed that family caregivers expe-
rienced social unease and were being “precautionary”, and 
there was also concern for loss of other health services. 
Most family caregivers viewed their patients as requiring 
emotional support and depicted them as being “frightened”, 
“depressed”, or feeling “vulnerable” due to myelosuppres-
sion, but also the physical/symptoms as family-patients were 
concerned about “getting sick” from the virus.

Most healthcare professionals described that those older 
patients were experiencing concerns with access to health 
services, and this contributed to “anxiety” and “delays” 
with appointments, and “fear of visiting hospitals.” This 
was closely followed by problems with daily living and 
community care as some patients reported psychological Th

em
e 
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effects such as “feeling lonely” and “isolated”. Issues with 
follow-up services were more pronounced in some coun-
tries as “non-compliance” to appointments and visits were 
described (Greece).

(6) Stakeholders’ views on ideal health services and support 
in survivorship

There was a varied response to what support was experi-
enced and offered in existing health services across coun-
tries. Patients felt that physiotherapy, physical activity, and 
psychological support were most needed. Although the 
service responsible differed (i.e. hospital, primary care), 
there was agreeance that it should be provided free of 
charge. Patients described “other” health services such as 
those that offer specific support in areas such as a nurse-
led skin clinic (Sweden), diet (UK, Spain), and counsel-
ling (Greece, UK). These types of services could be inter-
preted as “holistic”, or rather a service “where post-cancer 
patients are fully monitored” (UK). Furthermore, cancer 
survivors across the age spectrum commonly identified 
areas of need in practical day to day living, psychological 
support, and self-management. Their expectations were to 
have information/advice that reflected realistic concerns 
regarding how to prepare for life post treatment such as 
what are “normal feelings”, how to cope with returning to 
work (50–64 years of age), and type of diet. Self-manage-
ment reflected the need for support with relaxation and to 
give them a sense of control over side effects of treatment.

An overall interpretation was collated from family car-
egivers’ perspectives as few provided their views on an 
ideal health service or type of advice/information which 
would benefit patient’s post-treatment. Family caregivers 
appeared to be unclear of where to get support, “Who is 
now there to help you on how to access services easily” 
(refer to online resource 4).

Healthcare professionals’ mainly provided insight into 
primary care services, which may reflect the number of 
GP’s involved in this study, and the need for improve-
ment of the services offered, especially in the community. 
Services in the community may be more of an issue for 
those requiring home help (Greece). Hospital follow-up 
services described a need for a specialised onco-geriatric 
service involving a multi-disciplinary team (Spain). Flex-
ible and remote monitoring with a contact oncology nurse 
was seen as a priority for cancer survivors with melanoma 
(Sweden). Overall, there was agreeance that a health ser-
vice which combined of a range of specialities that could 
“collaborate” and “focus on the patient” closer to home 
would be beneficial to older cancer survivors.
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(7) Stakeholders’ perspectives and expectations 
of the LifeChamps digital platform

Most cancer survivors’ views were positive, especially 
for easy access and timely information when they needed 
support. One perception encapsulated the general opin-
ion with, “whatever it is, must be detailed, scientifically 
accurate and not patronising” (UK). Patients regarded the 
platform as a good opportunity to help the healthcare sys-
tem work better by filling gaps in the current delivery of 
care, either through better prevention or by helping with 
follow-up care. Patients diagnosed with secondary breast 
or prostate cancer stated that the type of support being 
developed would be more applicable after secondary diag-
nosis. There was some critique on the platform, but this 
was mainly on how information would be presented and 
what would happen to their data.

Family caregivers perceived the development of the 
platform as advantageous as it would be able to offer 
constant support to cancer survivors and might suit older 
people if operated through the caregiver. Of note, was the 
opinion that the platform may “predict issues that may 
not occur”, which may increase the risk of unnecessary 
heightened anxiety.

Overall, feedback from healthcare professionals was 
positive and supportive towards the “proactive” effects the 
proposed technology could have on monitoring older can-
cer survivors’ health status. Healthcare professionals’ felt 
that the platform could help identify, specify, and quantify 
cancer survivors’ needs that are currently not being taken 
into account, flag cancer survivors at risk for declined health 
status, and do so in an objective and tangible way. Although 
there was almost as much critique on how the platform could 
be managed, safely accessed, or communicated within the 
existing healthcare system infrastructure, impact on work-
load and issues around patient safety such as frequency and 
timely actioning of patient feedback was also mentioned, 
which are essential points to be considered when deploying 
the platform in clinical practice. Also, it was emphasised that 
accessibility to the platform should be an important aspect 
for consideration, from a patient point of view, especially as 
the platform is intended to support “older” cancer survivors.

In relation to the type of information required from the 
platform, healthcare professionals would like monitoring/
management of specific symptoms such as endocrine treat-
ment side-effects, activity at night, exercise and nutrition, 
and patient functioning. Other healthcare professionals 
hoped that the platform would help monitor (a) physical 
indicators such as “accidental falls, weight, physical activ-
ity”; (b) indicators of cancer “suspected recurrence”; (c) 
mental health status, specifically depression; and (d) adher-
ence to medical advice or prescribed medications “degree 
of completion of the recommendations given”.Ta
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Regarding the presentation of information, a summary 
report was suggested as useful to provide healthcare pro-
fessionals with details necessary to evaluate each patient 
case individually and over time. Healthcare professionals 
involved in this study foresee that a collaboration would be 
necessary between the different stakeholders (e.g. health-
care professionals’, cancer survivors), on top of investment 
in time and technology. However, many stressed the neces-
sity for compatibility of this information with the electronic 
health record for the platform to be integrated into routine 
cancer care (e.g. through mobile applications, the medi-
cal record system or online). Healthcare professionals also 
emphasised the need for clear pathways about who acts upon 
the information from the platform, the need for adequate IT 
support in the everyday use of the platform, user-friendli-
ness, accessibility, and involvement of the wider multidisci-
plinary team to tackle known workload and human resources 
barriers. Automation and technological compatibility were 
cited as aspects to consider in order to tackle infrastructure 
barriers, whereas adequate time for training of the involved 
staff could facilitate a buy-in process.

(8) Stakeholders’ views of the frequency of receiving 
summaries/predictions/advice from the LifeChamps digital 
platform

Cancer survivors’ views were not very specific, and sugges-
tions varied between every 3 months, 6 months, or annual 
summaries/predictions depending on the needs of the per-
son, which on reflection could also have been coded as “on 
demand.” Patients had no specific preference to receiving 
advice regarding their health, but it was clear that cancer 
survivors felt this was very much dependent “on the need” 
for support (refer to online resource 3).

Family caregivers considered having a regular update on 
the patient’s situation as acceptable. Similar to cancer survi-
vors, a wide variability in responses was noted, which pointed 
to the direction of regular updates provided at least a couple 
of months apart (if not longer) (refer to online resource 4). 
Most healthcare professionals felt that “on-demand” infor-
mation before every patient visit, or approximately every 
3–4 months, would be reasonable to provide an update on a 
patient’s health status (refer to online resource 5).

(9) (a) Stakeholders’ expectations of health professional 
actions when using the LifeChamps digital platform

Cancer survivors clearly wanted to see improved commu-
nication between themselves and healthcare profession-
als in response to the developing platform. As evident 
throughout the data collected, there was a sense of frus-
tration with the lack of post-treatment services. Cancer 
survivors would like healthcare professionals to use the 

platform to discuss their data with them and tailor clinical 
decisions to their own needs. There was an expectation 
that the platform would facilitate better collaboration and 
communication between different healthcare professionals 
involved in the patient’s care.

Family caregivers expected the platform to steer 
healthcare professionals towards setting expected patient 
goals. Simultaneously, this could provide healthcare pro-
fessionals with a realistic insight and a better understand-
ing of the physical and mental health of their cancer sur-
vivors. For development purposes, this would involve a 
range of proactive actions to enable adjustment of care, 
whereby healthcare professionals would alert cancer sur-
vivors and family members if they detected a problem, 
as well as provide advice about possible future issues.

(9) (b) Healthcare professionals’ views on the use 
of patient‑reported outcomes via the digital platform

Healthcare professionals’ expectations were reported 
earlier (theme 7), and we specifically asked their views 
on patient-reported outcome and measures currently 
used in their clinics with older cancer survivors, and/or 
what would be most important during survivorship. Most 
healthcare professionals did not comment on this question. 
However, those who responded were mainly supportive of 
the use of patient-reported outcome measures and men-
tioned measures used locally and internationally such as 
EQ-5D-5L, FACT, and the Distress Thermometer (UK and 
Greece) and the benefits of using patient-reported outcome 
measures to provide “better treatment of the individual 
patient” in areas such as physical activity, fatigue, diet, 
and quality of sleep (refer to online resource 5).

(10) Comfort with the technology suggested 
for the LifeChamps digital platform

Most cancer survivors were comfortable using the pro-
posed technology such as a mobile app and a fitness 
tracker. However, some barriers were reported as cancer 
survivors would prefer “face-to-face” care rather than 
through a device. A few older cancer survivors reported 
that they did not know how to use a mobile phone other 
than for calls and that this may cause additional stress 
in their lives. Most family caregivers were more than 
comfortable with everyday use of technology. Healthcare 
professionals’ use a variety of platforms as part of their 
professional roles and had identified the need for this to 
be user-friendly and to have technical support available 
(theme 7).
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Discussion

We achieved our research aim of exploring perspectives of 
key stakeholders on their healthcare needs and preferences 
and expectations of the LifeChamps digital platform. Col-
lectively, we surpassed the minimum recruitment target 
of 120 participants in total, across groups, which enabled 
rich data collection. To summarise our main findings, can-
cer survivors identified better communication as one of 
their healthcare needs, particularly in relation to where 
to go for reliable information and support following ini-
tial cancer treatment. This remained a significant issue 
even though most cancer survivors had completed treat-
ment 25 months prior to participation. Fitch et al. [49] also 
reported that “finding the support I need” was one of the 
main challenges for older cancer survivors up to 3 years 
post-treatment in Canada. In our study, this accentuated 
the mixed availability of health services and support for 
some people still needing more assistance (e.g. how to 
cope). The use of PROs may improve communication 
between patients-clinicians before discharge for those on 
curative treatment. Similarly, for those with non-curative 
disease who continue with treatment and have longer peri-
ods between follow-ups, PROs may benefit by offering 
more personalised and timely early intervention. Barriers 
to incorporating PROs have been reported before [50], and 
this is one aspect being explored in the development of the 
LifeChamps project.

Furthermore, some healthcare professionals expressed 
a priority for frequent monitoring, with focus on survival 
(Greece and Spain), and all were trying to provide the 
best supportive care within their infrastructure. However, 
improved communication was not a conscious “priority” 
across all four countries and was a key frustration expe-
rienced by cancer survivors’ post-treatment. Likewise, 
in the USA, cancer survivors expressed frustrations with 
communication and obtaining information to prepare for 
the challenges associated with cancer survivorship and 
chronic care needs [51].

In relation to age, our study reported on two main 
areas of unmet healthcare needs across the age spectrum, 
physical problems, as part of their ‘new normal life’, with 
particular concerns in relation to bone health, and psy-
chological/emotional difficulties which were prevalent 
(e.g. depression, coping), and identified by all stake-
holder groups. Psychological issues continued longer 
than expected, more so in a 50–64-year age group. Family 
caregivers also felt that more psychological support was 
needed for both cancer survivors and often themselves. 
Family caregivers’ provided insight into the complexity of 
older cancer survivors who may not want to mention they 
need some help, and cancer survivors themselves being 

reluctant to contact a GP. Similarly, Corbet et al. [18] 
reported on the process of cancer survivors weighing up 
whether they thought an issue was troublesome enough to 
mention. Overall, these different factors need to be better 
communicated with healthcare professionals’, especially 
so they can provide effective support (e.g. content, timing) 
to cancer survivors and family caregivers to meet their 
evolving needs [52]. Indeed, most of these gaps were iden-
tified by healthcare professionals in our study, such as the 
need for information/support on practical day-to-day living 
for adult cancer survivors, but lack of time and existing 
healthcare infrastructure were an obstacle.

We found healthcare professionals scarcely used patient-
reported outcome measures with adult cancer survivors 
across the four countries. Yet, a key finding was that all 
healthcare professionals who responded were agreeable that 
this would allow better treatment of the individual patient, 
and this adds further support to the incorporation of patient-
reported outcome measures to provide optimal care [40]. 
Awareness, education, and understanding of how early inter-
vention may maintain or improve health, well-being, and 
independence in an ageing population, within different clini-
cal settings, are just as important as survival itself [19, 39].

Ideal health services identified by stakeholders varied 
across countries, yet one of our key highlights was the 
overall agreeance for a “holistic” service providing support 
from multi-disciplinary professionals that could focus on the 
patient’s needs, collaborate, and be available in the commu-
nity, especially in the context of the complex needs of adult 
cancer survivors with cancer. More so, as we progress into 
a post-pandemic period with increased healthcare waiting 
times.

Stakeholders’ perspectives on the developing digital plat-
form were generally positive. Cancer survivors and family 
caregivers felt that it would be useful for personalised sup-
port, especially if recommend by their healthcare profes-
sional, by providing easy access, timely support when they 
needed it, preventing “googling” which could lead to false 
information, and aiding communication due to the frustra-
tion with the lack of follow-up services. Similarly, recom-
mendations were found to influence older people to sources 
for information, in Germany [25]. Some cancer survivors felt 
that the digital platform would be more applicable to them 
after secondary diagnosis due to the changes experienced. 
Our study included perspectives from individuals who had 
metastatic cancer, or were caring for a family member, and 
are often underrepresented in research [53]. Most of the 
criticisms received were on how information was to be pre-
sented and who would have access to their data, which was 
similar to previous research [32]. The risk that false sum-
maries/predications may cause increased stress/anxiety was 
reported by one person; however, telehealth interventions 
(including mHealth/eHealth) have been reported to decrease 
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psychological stress and increase autonomy and cognitive 
abilities in older people [29]. There were a few concerns of 
people aged 75 + years on comfort of using this technology, 
which will inform the development process [35, 54]. People 
aged 65 years and above are increasingly active [55], and the 
LifeChamps approach aims to address the specific needs of 
patients including digital literacy by offering training and 
support to those who may not have had the chance before 
(e.g. lower education, lack of opportunity, ageism). Adop-
tion of this remote monitoring technology may also better 
support those patients who live rural by enabling better 
patient-clinician communication between infrequent visits 
and alleviating barriers to support/services due to distance. 
Whilst the feasibility of the LifeChamps project will be 
evaluated in a real-world setting using low-cost off-the-shelf 
devices and sensors, the preference for this mode of delivery 
is not one size fits all, but may enhance patient choice.

To respond to previous concerns [30], we involved health-
care professionals in this co-creation study, which revealed 
overall support of the functionality of the digital platform 
to monitor older cancer survivors’ health and activity sta-
tus, HRQoL, including patient-reported outcome measures 
outside of real-time clinical appointments. Anticipated 
challenges included issues with information management, 
impact on workload and infrastructure barriers, and require-
ment of support in using technology and clinical recruit-
ment, and by addressing some of these issues may facilitate 
a buy-in process from other healthcare professionals.

Overall, this study provided the perspectives from vari-
ous stakeholders on the developing LifeChamps digital plat-
form and how this information will progress future work to 
achieve the aims of the project (Table 5).

The main limitations of this study originated primarily 
from amendments to the original methodology to absorb 

Table 5  Themes potential influence on the design development of the LifeChamps digital platform

Not included theme 5 which refers to COVID-19

Theme Design development

(1) Stakeholders’ priorities • Influence on the questions to be answered when first using the Life-
Champs mobile app to enable users (participants) to personalise it to 
their current concerns and highest priority

• Enable personalised educational content, according to identified user 
priorities, when using the LifeChamps mobile app

• Influence on quality-of-life topics for further investigation through 
LifeChamps exploratory analytics algorithms

(2) Stakeholders’ health concerns/needs relating to age
(3 & 4) Stakeholders’ experiences of support /information provision

• Enable users to access relevant educational components and informa-
tion on sources of support on the LifeChamps mobile app

• Enable personalised motivational content when using the LifeChamps 
mobile app

• Enable continuous monitoring of physical and psychological symp-
toms using the LifeChamps mobile app

• The design suitability of the LifeChamps mobile app will be explored 
further with ‘older’ adults in subsequent development cycles

(6) Stakeholders’ views on ideal health/support in survivorship • Create coping categories for users to explore on the LifeChamps 
mobile app

• Appropriate messages sent to encourage, support, and motivate users
(7) Stakeholders’ perspectives and expectations of the LifeChamps 

digital platform
• Provide clear understandable information of what is happening to 

participants’ data
• Subsequent study recruitment materials will clarify that technology 

will not substitute usual health professional care for participants
(8) Stakeholders’ views of the frequency of receiving summaries/pre-

dictions/advice from the LifeChamps digital platform
• Data visualisation should be offered for all users (patients and health-

care professionals) during development cycles
(9) Stakeholders’ expectations of health professionals’ actions when 

using the LifeChamps digital platform
• In the developing feasibility study healthcare professionals will view 

participating patients’ data, via the web dashboard, and be asked their 
views on clinical relevance and whether this could influence patient 
care

• Data collected could be viewed by different healthcare professionals 
in the feasibility study

• Potential processes when patterns of health or support status change. 
This could be explored through advanced Artificial Intelligence 
analytics, e.g. when changes are not in line with quality and safety 
standards

(10) Stakeholders’ comfort with the technology suggested for the 
LifeChamps digital platform

• Provide training and support to all users, if they want it, so they are 
comfortable using the digital health devices
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the impact of the COVID-19 pandemic. We were unable 
to access usual routes of recruitment as health services and 
staff and charity/support groups were limited and resources 
stretched, which was reflected in the number of participants 
recruited. Our recruitment was largely reliant upon members 
of the public, via online/social media routes, and we found 
that family caregivers were difficult to engage. This may be 
due to several factors such as the change in our recruitment 
methodology; also, most of our responses were from inde-
pendent adult cancer survivors (aged 50–65 years), possi-
bly with a more favourable diagnosis requiring fewer family 
members to provide them with support. Whilst we recruited 
22 people aged 65 years and above, there were fewer cancer 
survivors aged over 70 years; thus, the wider perspectives of 
this age group may be missing. Similarly, a small number of 
people participated who were diagnosed with prostate cancer 
or melanoma. However, the perspectives collected suggested 
how a digital remote platform may have enhanced the sup-
port much needed during this time. Our sample may be more 
biased towards survivors and caregivers who were already 
accessing information online, which may have resulted in 
missed perspectives from older cancer survivors who were 
not familiar with using technology. Furthermore, no data was 
collected to identify participants’ literacy or income depri-
vation which may relate to the degree of comfort or access 
some participants have using the proposed technology.

Conclusion

We identified a mixture of survivorship care mechanisms 
as well as gaps in cancer care services across four coun-
tries. Expectations of the proposed integration of digital 
technology, such as mHealth, telemonitoring, electronic 
health records, and patient-reported outcome measures, also 
varied. Further engagement with “older” cancer survivors 
will be required. However, these findings address some of 
the identified health needs and enhance supportive care for 
adult cancer survivors (at least) with breast cancer, prostate 
cancer, and melanoma. Stakeholder co-creation provided 
insights into the digital platform requirements and provided 
a strong foundation to aid further development. Research 
into feasibility methods, cost-effectiveness, training, and 
support, such as remote and passive digital healthcare in 
the community, is warranted.
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