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Abstract
Aims: To codesign a cancer personalised activity and lifestyle tool (CAN-PAL) based 
on an existing tool. To help cancer care workers support people affected by cancer to 
plan and integrate physical activity into lifestyles.
Design: Mixed-methods codesign study.
Methods: Phase 1: Focus groups with people affected by cancer (n = 10) or interviews 
(n = 2) to discuss suitable physical activities and adaptation of the existing tool. Data 
were recorded, transcribed and analysed thematically. Themes informed the design of 
the prototype CAN-PAL and user guide. Phase 2: Healthcare professionals considered 
the potential use of the CAN-PAL prototype and completed an online survey including 
the system usability scale and free text responses.
Results: Phase 1: Identified suitable physical activities and four themes were identified 
including: Capability, benefits, barriers and resources which informed the prototype 
CAN-PAL and user guide. Phase 2: The user survey was completed by 12 healthcare 
professionals. Median (range) system usability scale was 80 (50–95) (best score 100), 
scores >68 indicate good or better usability. Themes from the free text comments 
included strengths, amendments, considerations and limitations. Results were used 
to finalise CAN-PAL and the user guide.
Conclusion: The codesigned CAN-PAL tool had good usability. Further work is needed 
to evaluate the impact of CAN-PAL on activity levels and behaviour in people affected 
by cancer.
Relevance to Clinical Practice: People affected by cancer need support to undertake 
physical activity. The purpose of CAN-PAL is to assist cancer care workers to support 
people affected by cancer to plan and integrate physical activity into lifestyles.
Patient or Public Contribution: Public partners considered the findings from Phase 1 
and 2 and informed the design of the prototype, final CAN-PAL and user guide and 
coauthored the paper.
Reporting Method: The study adhered to relevant EQUATOR guidelines; the study 
was reported according to the COREQ checklist.
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1  |  INTRODUC TION

Cancer is a leading and increasing cause of death and disabil-
ity globally, (Fitzmaurice et al., 2019). People affected by can-
cer report more activity limitations and poorer general health 
than healthy individuals (Elliott et al., 2011). Physical activity is 
inversely related to mortality in people with cancer (McTiernan 
et al., 2019). Systematic reviews using quantitative and qualitative 
methods have reported the benefits of physical activity on quality 
of life in cancer survivors and advanced-stage cancer (Albrecht 
& Taylor, 2012; Forbes et al., 2020), regardless of cancer type, 
stage and treatment status (Burke et al., 2017). Nevertheless, in 
the UK, 31% of people living with and beyond cancer are inactive 
(Department of Health., 2012), similarly in the USA approximately 
65% of cancer survivors did not meet physical activity guidelines 
(Tarasenko et al., 2017). There is a need to promote activity in peo-
ple affected by cancer, and setting goals and graded tasks along 
with instruction of how to perform behaviour, encouraged previ-
ously inactive cancer survivors to achieve international physical 
activity guidelines (Turner et al., 2018). The integration of physi-
cal activity into lifestyle has been shown to enable activity and 
change behaviour in older adults (Weber et al., 2018).

2  |  BACKGROUND

In our previous work in 200 patients with lung or gastrointestinal 
cancer, participants reported low activity levels due to concerns that 
exercise would worsen symptoms and patients reported low moti-
vation and self-efficacy to undertake structured exercise (Wasley 
et al., 2018). Recent research in people with lung cancer and health-
care professionals (HPs), identified principles to promote activity 
including: planning functional and flexible activities, setting goals, 
providing education and social support (Gale et al., 2023). A sys-
tematic review suggested setting goals and graded tasks along with 
instruction of how to perform behaviour encouraged previously 
inactive cancer survivors to achieve international physical activity 
guidelines (Turner et al., 2018).

A number of online activity resources are available, including a 
generic resource on the NHS website (NHS, 2022), as well as cancer 
specific resources such as the ‘Move More Pack’ (a 17-page guide 
to physical activity including patient stories) (Macmillan Cancer 
Support, 2019). A randomised controlled trial to investigate the 
effect of the Move More Pack over 24 weeks, in cancer survivors, 
demonstrated improvements in physical activity compared to a con-
trol group, with improvements in self-efficacy and quality of life. 
However, the volunteer sample was recruited from people already 
engaged with Macmillan, required internet access and an email 
(Webb et al., 2019). This limits generalisability to people who are not 
engaged with charities and with less technology literacy. Other on-
line tools exist including the Australian Cancer Exercise Toolkit, but 
this is to support healthcare professionals rather than for use with 
people affected by cancer (Dennett et al., 2022).

Integrating activity into lifestyles requires behaviour change 
in order to sustain activities. Behaviour Change Techniques have 
been associated with successful physical activity improvements in 
cancer (Grimmett et al., 2019). The capability, opportunity, mo-
tivation and behaviour (COM-B) model is one theory which sug-
gests that behaviour is influenced by capability, opportunities and 
motivation (Michie et al., 2014). There is evidence that involving 
stakeholders in the codesign of interventions can benefit patients, 
communities and researchers (Slattery et al., 2020). The research 
team has previously codesigned a simple, paper based tool to pro-
mote physical activity in people with Huntington's disease (Jones 
et al., 2021). To provide an inclusive tool for promotion of activity 
in people affected by cancer, the redesign of PAT-HD was needed, 
as well as an initial evaluation of its usability by healthcare profes-
sionals. This novel, simple tool to personalise activity may be ac-
cessible to all patients including those who have not been referred 
for rehabilitation or prehabilitation.

3  |  AIM

To codesign a cancer personalised activity and lifestyle tool (CAN-
PAL) based on an existing tool. To help cancer care workers support 
people affected by cancer to plan and integrate physical activity into 
daily life.

4  |  METHODS

Design: Mixed method codesign project involving two phases.
Phase 1: Formative qualitative research to redesign existing tool.
Phase 2: Evaluation of the usability of the prototype CAN-PAL 

tool by an online user survey.

4.1  |  Study setting and recruitment

Phase 1: People affected by cancer were invited to participate 
through Maggie's Centre, Cardiff. Purposive sampling was used to 
include adults (>18 years) affected by cancer including a current or 
past diagnosis of cancer, who were able to participate in an in-person 

What does this paper contribute to the wider 
global community?

1. This study addressed low levels of activity in people af-
fected by cancer.

2. It developed a tool to personalise activity and goal 
setting.

3. CAN-PAL has potential to support cancer care workers 
to promote activity in people affected by cancer.
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focus group or online interview. Participants were not known to the 
researchers prior to participation, although the researchers intro-
duced their background and the purpose of the research was made 
clear when inviting participation.

Phase 2: Healthcare professionals with at least 12 months expe-
rience in cancer care, who were able to complete an online survey 
were recruited using convenience sampling through clinical and spe-
cialist interest groups (Physiotherapists in Oncology, Wales Allied 
Healthcare Professionals and Nurse Cancer Research Network, 
which includes, physiotherapists, occupational therapists, dieti-
cians, psychologists and nurses). The online survey was available for 
4 weeks in November 2022.

4.2  |  Data collection and analysis

Phase 1: One in-person focus group (hosted at Maggie's Centre, with 
staff present) and two online interviews, due to participant availabil-
ity) with people affected by cancer were undertaken. The workshop 
and interviews were facilitated by the research team (NG & UJ both 
PhD Physiotherapy Lecturers with experience in mixed-methods 
research and codesign, TR is a Nurse Lecturer, RN previously a can-
cer nurse). The discussions followed a topic guide which included: 
discussion of suitable physical activities, feedback on the existing 
PAT-HD tool and further development of CAN-PAL (Appendix S1). 
Discussions were audio-recorded, transcribed verbatim and par-
ticipants were asked to choose their own pseudonym to ensure 
anonymity. Field notes were made during data collection to inform 
interpretations.

Data were analysed by open coding of each transcript by two 
coders (NG and research assistant). After familiarisation, codes 
were grouped to identify themes derived from the data using 
thematic analysis (Braun & Clarke, 2006). The data were consid-
ered initially by the research team to consider themes and inter-
pretations. Themes were then discussed with the codesign team, 
including two people affected by cancer, to make recommenda-
tions to develop CAN-PAL and the user guide. The themes and 
subthemes were mapped to the COM-B model, and relevant do-
mains from the Theoretical Domains Framework were identified 
to inform the development of CAN-PAL. This framework provides 
a theoretical view of influences on behaviour (Michie et al., 2014). 
The recommendations were shared with a professional coproduc-
tion company, Scarlet Design (https:// www. scarl etdes ign. com/ ) 
who produced a prototype CAN-PAL.

Phase 2: The online survey was developed according to good 
practice guidelines, Organisation for Economic Co-operation 
and Development (OECD, 2012). Questions included the System 
Usability Scale (SUS), a rapid, valid and reliable tool for measuring 
usability. The SUS consists of a 10-item questionnaire with five re-
sponse options from 1 (strongly disagree) to 5 (strongly agree), ques-
tions alternating between positive and negative phrases. The total 
score ranges from 0 to 100 (higher scores indicating better usabil-
ity) (Lewis, 2018). Scores were classified as follows: best imaginable, 

excellent (>80.3), good (68–80.3), OK (68), poor (51–68) and awful 
(<51) (Bangor et al., 2009).

In addition, participants were asked to score the usefulness 
of CAN-PAL to plan activity and set goals (1 = very useful: 5 = not 
at all useful). Open text questions asked about: the potential 
use of CAN-PAL, including planning, goal setting, benefits, risks 
and suggestions for improvement (Jake-Schoffman et al., 2017) 
(Appendix S2).

Our codesign team considered the results and advised on the 
development of the final CAN-PAL and user guide.

4.3  |  Ethical considerations

The study was approved by School of Healthcare Sciences 
Research Ethics Committee SREC reference: REC886 Cardiff 
University May 2022. All participants provided written informed 
consent. The consolidated criteria for reporting qualitative re-
search (COREQ): checklist for interviews and focus groups were 
used to guide the methods ensure rigour (Tong et al., 2007) 
(Appendix S3).

5  |  RESULTS

The 12 participants (8 female and 4 male), age range 43–69 years, 
included people affected by breast (n = 8), prostate (n = 3), as well as 
head and neck (n = 1) cancer. The duration of the focus group was 1 h 
and 36 min, and the interviews were 24 and 28 min.

Participants discussed several physical activities that were 
undertaken or were appropriate for people affected by cancer. 
These ranged from low intensity; daily activities, yoga and walk-
ing to more intense swimming, cycling, running and exercise 
classes. Subthemes identified were outdoor, home-based, exercise 
classes, keeping active (not just sport) and different activity levels 
(intensities).

Four themes were identified from the discussions including: 
Capability, benefits, barriers and resources.

5.1  |  Capability

The ability to undertake activity, included the subthemes: cancer 
variability including the type of cancer, treatment side effects and 
symptom variation. Additional subthemes were support (family, 
other patients and professionals), information provision (about can-
cer presentation, appropriate physical activity, potential risks and 
sources of help) and personal factors (experiences, approach and 
behaviours to manage difficulties), which appeared to affect indi-
vidual capability. These included patience with recovery and accept-
ance of ability, and fitting in with a person's lifestyle (work and family 
commitments). A further subtheme motivators, factors that encour-
age PA, included: activities linked to function, participating in daily 
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activities, having adaptable plans and goals to allow for variation in 
health due to symptoms or treatment.

‘you move [through] different phases in different treatment, you 
start doing something and you're getting knocked back’ Ellie.

‘if I knew how to deal with it or somebody helped me or they 
told me what exercises or want to do, I think it would have been a 
bit easier’ Nala.

‘So I think listening to your body is great advice, being patient 
with yourself and being kind are, yeah, some major things that you 
sort of… I said this earlier tonight, but you've just… you have got to 
listen and have got to be patient’ Sarah.

‘And you're trying to deal with your family life, you're trying to 
deal with your… possibly your work life, you're trying to deal with 
being retired, whatever your situation is’ JJ.

‘I just want to be able to be mobile enough so I can just sort of get 
up myself and wash and that’ Nala.

‘if you have chemo week one, you know that your… my… my goals 
that week were to be able to cook tea, which didn't always happen, 
but then if you go in surgery that… you know, so it's… it's… it's you 
need a different plan’ Sarah.

5.2  |  Benefits

Perceived benefits of activity included subthemes: physical health 
(fitness, posture and energy) and mental health (confidence and 
well-being) as well as other benefits: a sense of achievement and a 
change of environment. Some of the identified benefits were added 
to CAN-PAL as quotes to encourage activity.

‘I do think that exercise does give you energy and it makes you 
feel better about yourself. My muscles at the moment aren't feeling 
100%, but I know it as I build up, that I feel better my posture's bet-
ter and things like that. I want… and I like spending time with the kids 
outside doing things’ Sarah.

‘But I try to stay as physically active as… as I could throughout all 
of it. And I just feel like it really helps me cope mentally’ Ziggy.

‘I think that if you can get to grips with physical activity, it will, it 
will help. It should help build confidence because you're not some-
one with cancer. You're someone who can do something whether 
that's gardening or running upstairs or doing a marathon.’ Adam.

5.3  |  Barriers

A number of activity barriers were identified with subthemes which 
related to treatment side effects, (particularly fatigue), availability 
of services (provision of services and work restrictions), individual 
factors (self-confidence) and risk (of harm) appeared to limit partici-
pation in activity.

‘it's never mentioned about the fatigue, the tiredness and it just 
takes over your life’ Eleri.

‘it's really annoying because all the classes, like, which are spe-
cialised to recovering are all in office hours’ Ang.

‘prior to diagnosis, I did a lot with her (the horse). But since then, 
I haven't done a lot because I can't really muck out a stable still. I'm 
not… you know, I haven't got the strength to do it. I don't want to do 
myself any damage’ Laura.

5.4  |  Resources

Several resources were suggested to promote activity including the 
subthemes: people (to provide specialist cancer classes, healthcare 
professionals other people affected by cancer) and online resources 
(websites, mobile applications and including monitoring).

‘But from my point of view, I need… you know, I can't do stuff 
online, that doesn't sort of stimulate me, doesn't interest me in the 
slightest. I need to go to a class where you're with people, because 
I feel that sort of like stimulates you to sort of to do and make the 
effort’ Morgan.

‘And one of the things that I think helped to get me back on the 
road was that Covid had arrived. And the BBC on… the on the web-
site, it got to new year and they put out something like ten videos of 
different exercises that different types of things that people could 
do. So there was… there was walking, there was Tai Chi, there was 
yoga’ Bobby.

‘And the lady I spoke to, she was from Yorkshire, she had the 
same breast cancer as me, she was about the same age. And she told 
me a few things, and I tried it, and it worked’ JJ.

6  |  DE VELOPMENT OF PROTOT YPE 
C AN-PAL

Using the COM-B and Theoretical Domains Framework to map 
themes and subthemes; it was identified that capability to change 
behaviour can be influenced by support of knowledge and skills, 
which was integrated into CAN-PAL, through providing examples 
of a range of activities (organised by different levels according to 
Ainsworth et al. (2011)) and including benefits of physical activity. 
Opportunities to overcome barriers included social influences and 
resources which were included in CAN-PAL by asking what support 
was needed and adding a list of resources. Motivation may be im-
pacted by beliefs about capabilities and reinforcement which were 
targeted through the inclusion of quotes about undertaking activity 
and providing a diary to record activity and goals achieved. CAN-
PAL is a prompt targeting multiple mechanisms to plan activity and 
goals to enable behaviour change.

Generally, people liked the graphics of the original PAT-HD tool 
although some changes were suggested to increase relevance to 
people affected by cancer and emphasise physical activity rather 
than sport. To recognise that capability may be variable, a winding 
road was added to CAN-PAL (page 1) to indicate that activity levels 
can change and progression may not be linear.

‘As I say, you know, for me looking at it, it's a good prompt sheet’ 
Sarah.

 13652702, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jocn.16931 by C

ardiff U
niversity, W

iley O
nline L

ibrary on [07/12/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



    |  5GALE et al.

‘I think the strength one, that is kind of, for me almost off-putting 
because it's implying going to the gym’ Laura.

It was felt that the questions about what activities are important, 
currently undertaken and what activities the person would like to do 
were useful to plan activity. To help people overcome potential bar-
riers a question was added to the physical activity plan ‘What con-
cerns about activity need to be discussed with a healthcare worker?’

The activity diary was added, including different intensity activi-
ties, to allow individuals to monitor progress including space to note 
how the individual is feeling that day as well as a section to record 
milestones. Development as an electronic or a mobile application 
was suggested by a number of people which will be considered for 
future development.

‘for lots of people, I think, having a diary is (useful) because it… 
you feel you need to fill it in therefore you feel you need to do some-
thing to fill it in’ Laura.

‘if it (an app) could somehow enable you to track your activity, or 
something like that, it could be really useful'’ Adam.

‘So more techie, like the… people… a lot of people have things on 
their phones or iPads’ Ang.

The codesign meeting with our public partners identified the 
need for inclusion of activity guidelines to aim for, that is, 150 min of 
activity per week as recommended by the World Health Organization 
(Bull et al., 2020), but taking account of symptoms which was in-
cluded in the diary. Based on this the prototype CAN-PAL and a brief 
user guide for cancer care workers was developed to introduce and 
guide the use of CAN-PAL. Further to the codesign meeting this was 
adapted to include activity precautions, adapted from Macmillan 
(Campbell et al., 2012).

Phase 2: The survey was completed as a first step to evaluate 
CAN-PAL by 12 HPs (all female), (9 physiotherapists, one occupa-
tional therapist, one dietician and one clinical nurse specialist). 
Median (range) experience in cancer care was 21.5 (5–25) years.

The median (range) SUS score was 80 (50–95). The scores for 
10 of the 12 participants were ≥ 68 suggesting the tool was good or 

better (Bangor et al., 2009). The median rating for CAN-PAL to plan 
activity was 4 (3–5) and set goals 4 (3–5) indicating high utility (max 
score 5) to plan activity and set goals.

The open text responses from the user survey were coded and 
organised into themes as follows (Table 1): Strengths related to ease 
of use, person centeredness, starting conversations about activity 
and monitoring, which could be useful for prehabilitation.

Amendments included changes to wording and format (such as 
space for goals, use of inclusive font and colours), where to go for 
help and additional information such as strength and balance guid-
ance, as well as activity precautions.

Considerations comprised support and training for users, use 
with existing tools such as the holistic needs assessment, as well as 
further development of an online/mobile phone application.

Potential limitations included time for completion of another 
form and its use in complex conditions. The comments and themes 
were discussed with our public partners to create the final version of 
CAN-PAL and the user guide (Appendices S4 and S5).

7  |  DISCUSSION

Using a two phase codesign process, this work codesigned a novel 
Cancer: Personalised Activity and Lifestyle tool (CAN-PAL) and user 
guide based on coproduction principles, to more effectively engage 
users (Batalden et al., 2016). The purpose of CAN-PAL is to support 
cancer care workers to help people affected by cancer to plan and 
integrate physical activity into daily life.

Thematic analysis of the focus group/interviews with people 
affected by cancer identified four themes: capability, benefits, bar-
riers and resources. A range of physical activities (from low to more 
intense activities) were suggested, which highlights the need for 
personalised activity planning and goal setting as well as integrat-
ing activity into lifestyle, which has an important role in behaviour 
change (Bailey, 2019). The development of CAN-PAL identified that 

TA B L E  1  Open text responses from Health Professionals User Survey.

Strengths ‘It is straight forward to use, realistic in terms of allowing variation day to day and supports activities not typically classed as 
exercise’ HP10

‘Record of clear goal setting with patients that are very individual, and patient centred.’ HP7
‘Gives patients good feedback regarding progress. Good tool to use with patients for goal setting.’ HP2
‘Sets individual goals and raises profile of physical activity, useful for prehabilitation.’ HP4

Amendments ‘It would be good to have a goal/aim section which is more explicit. Could circle these 2 Qs and provide heading ‘my activity 
goal’ to make it clearer. Also would a section ‘how do I know when I have achieved my goal’ be helpful for user?’ HP3

‘Bigger space for milestones reached’ HP8
‘Strength recommendations, Balance as well, Also explain that moderate and vigorous is not defined by the activity but by how 

the activity makes you feel. This allows for lower fitness and higher fitness patients to use the same scale.’ HP12
‘Nice looking diary. Needs a place for contact details if a patient needs help

Considerations ‘Is there going to be promotion to Cancer nurses and AHPs? They may need some education’ ‘In conjunction with HNA this 
would be good’ HP9

‘VAS scale might be useful to objectively measure how confident they feel that they will achieve their goal.’HP8
‘It would be better to convert into an app that could send ‘nudges’/‘notifications’ to the person - like a personal trainer 

encouraging them to achieve their goals' HP4

Limitations ‘Another paper exercise for completing’ HP4
‘Those with complex needs/extensive disease’ HP11
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PA behaviour change through the COM-B model may be facilitated 
by influencing knowledge and skills, social influences, resources, be-
liefs about capabilities and reinforcement.

The activity benefits and barriers identified in the present 
study align with the results of a systematic review including 98 
papers which suggested people with cancer identify activity ben-
efits including physical and mental health and well-being. Barriers 
identified included cancer-related side effects such as fatigue, 
low motivation, fear of movement as well as inaccessible facili-
ties and services (Elshahat et al., 2021). A systematic review of 
barriers and facilitators to exercise in cancer (19 studies) found 
symptoms, information and lack of time. Facilitators of exercise 
were as follows: feelings of control over their health, managing 
emotions and mental well-being, with walking as the preferred 
activity (Clifford et al., 2018). To overcome barriers and facilitate 
capability, CAN-PAL emphasises consideration of symptoms and 
offers different types and levels of activities to align with personal 
factors. It signposts information and support including healthcare 
websites, patient and community-based activities to people af-
fected by cancer.

The majority of HPs considered CAN-PAL as good or better 
using the SUS. Scores above 68 indicate the need for minor im-
provements, below 68 require research and solutions (Bangor 
et al., 2009). The SUS results are consistent with a recent system-
atic review and meta-analysis of digital health apps, suggesting 
CAN-PAL will be well received by HP's. In this review, physical 
activity apps scored more highly than other apps, which was ex-
plained by their provision on the most popular apps, increasing 
useability (Hyzy et al., 2022). As the SUS does not indicate areas 
which require changes, questions with open text responses were 
used to inform amendments to the prototype CAN-PAL. Open text 
feedback included changes to wording, format, the addition of 
guidance and precautions. Strengths of CAN-PAL suggested were 
ease of use, person-centeredness, initiation of conversation about 
activity and monitoring.

As planned, it was indicated that CAN-PAL should be used with 
the support of a person such as a healthcare professional/worker. 
To assist its use, a simple, three page, user guide was developed to 
support a range of healthcare workers to use the tool, which will be 
the next phase of evaluation. All cancer patients meet clinical nurse 
specialists or cancer support workers who are, thus, well placed to 
promote activity but may need assistance to involve patients in ac-
tivity in addition to supporting daily activities. CAN-PAL can be used 
during routine care alongside accepted assessments such as the ho-
listic needs assessment, to initiate conversations enabling the devel-
opment of individualised activities and goals. These can be adapted 
to potential changes in capabilities due to cancer and its treatment, 
allowing progression and regression which is in contrast to other 
self-administered tools. CAN-PAL can be shared with the person as 
a prompt to support behaviour change. This aligns with a meta-anal-
ysis of behaviour change techniques to increase physical activity in 
cancer survivors which found prompts, graded tasks and rewards 
were significantly related to larger effect sizes (Finne et al., 2018).

A recent qualitative study recognised the need to embed physi-
cal activity promotion in usual care, identifying the benefits of brief 
interventions to promote physical activity across healthcare profes-
sionals and in trainees (Robinson et al., 2022). However, a systematic 
review demonstrated a perceived lack of knowledge and skills to 
integrate physical activity into lifestyles to promote long-term be-
haviour change amongst physiotherapists (Lowe et al., 2018). Hence 
there is a need for resources such as CAN-PAL to assist cancer care 
workers to promote activity in people affected by cancer.

7.1  |  Strengths and limitations

A strength of this study is the inclusion of people affected by can-
cer and healthcare professionals to co-design the tool to personalise 
activity and integrate activity into lifestyles. This was underpinned 
by behaviour change theory which identified facilitators of activity, 
which may be applied to the development of future interventions 
to change behaviour. The potential use of CAN-PAL was evaluated 
using the System Usability Scale, a quick, valid and reliable method 
of assessing the usability of design. The comments and suggestions 
from a range of HPs with extensive experience, provided valuable 
insight into the development of the final version of the tool.

The recruitment of participants from a third sector organisa-
tion, who may be interested in self-management, and the inclusion 
of a large proportion of people affected by breast cancer limits 
transferability to other clinical settings. Nevertheless, people with 
a range of cancer sites were included, offering differing perspec-
tives and in general there were similar experiences and opinions. 
Additionally, as CAN-PAL will personalise activities, it is likely to 
be adaptable to other cancer types and across different stages 
of the disease. Follow-on research is needed to test utility and 
relevance for other cancers and at earlier stages of the disease 
pathway.

The experience of the physiotherapy researchers with a back-
ground in physical activity may have influenced the analysis. 
However, this was countered by the inclusion of a nurse and pub-
lic partners who considered the results. As a codesign project with 
limited resources, we did not aim for data saturation, but recurring 
themes were identified. Also given the limited time available, tran-
scripts were not returned to participants which is a drawback. The 
shortcoming of open text survey data is limited depth, however, it 
did allow rapid capture of the potential use of CAN-PAL. The sample 
was small, but suitable for a codesign project.

7.2  |  Recommendations for further work

Further work on the acceptability and impact of CAN-PAL on physi-
cal activity is now needed, including assessment of activity levels 
and quality of life as well as maintenance of behaviour changes. 
Additionally exploring the effect of CAN-PAL on capability, moti-
vation and opportunity to engage in physical activity, will enhance 
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understanding and may enhance behaviour change. The use of CAN-
PAL by family, carers or mentors may be warranted.

8  |  CONCLUSION

This study codesigned a simple, novel tool: the cancer personalised 
activity and lifestyle tool (CAN-PAL) which had good usability. It has 
potential to help cancer care workers to support people affected by 
cancer to set personalised plans and goals, to integrate activity into 
daily life. Further work is needed to evaluate the impact of CAN-PAL 
on activity levels and behaviour in people affected by cancer.

9  |  RELE VANCE TO CLINIC AL PR AC TICE

People affected by cancer need support to undertake physical activ-
ity. The purpose of CAN-PAL is to assist cancer care workers to sup-
port people affected by cancer to plan and integrate physical activity 
into daily life.

It is the intent that CAN-PAL is used by cancer care workers with 
patients during routine care, and it may be completed alongside rou-
tine assessment. It may support activity before and after treatment 
(prehabilitation and rehabilitation) and in people who have not met 
referral criteria. As a simple tool, suitable for all, the use of CAN-
PAL, could increase accessibility.

The use of the CAN-PAL by people affected by cancer, will help 
to integrate activity into daily life, and signposting to other resources 
to minimise need for additional services. This will promote indepen-
dence, self-management and well-being.

AUTHOR CONTRIBUTIONS
Nichola Gale and Una Jones were involved in conceptualization, 
funding acquisition, methodology, data collection, analysis, project 
administration and writing—original draft. Tracy Rees was involved 
in methodology, data collection, analysis, project administration and 
writing—original draft. Alex Hicks and Jan Davies were involved in 
data analysis and writing—original draft. Sam Holliday was involved 
in conceptualization, funding acquisition, recruitment, data collec-
tion and writing—original draft. Jane Hopkinson was involved in con-
ceptualization, funding acquisition, methodology, data analysis and 
writing—original draft.

ACKNO WLE DG E MENTS
We thank Yue Qin and Mukul Madhav (Postgraduate students at 
Cardiff University) for their assistance in undertaking the work. We 
also thank our participants for giving their time and sharing their in-
sights, as well as Maggie's Cardiff, for help with recruitment and data 
collection. This research was funded by Innovation for All funding at 
Cardiff University.

CONFLIC T OF INTERE S T S TATEMENT
The authors declare no conflicts of interest.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available on re-
quest from the corresponding author. The data are not publicly avail-
able due to privacy or ethical restrictions.

ORCID
Nichola Gale  https://orcid.org/0000-0001-5207-9863 
Tracy Rees  https://orcid.org/0009-0008-7050-3582 
Jane Hopkinson  https://orcid.org/0000-0002-3915-9815 

R E FE R E N C E S
Ainsworth, B. E., Haskell, W. L., Herrmann, S. D., Meckes, N., Bassett, 

D. R., Jr., Tudor-Locke, C., Greer, J. L., Vezina, J., Whitt-Glover, M. 
C., & Leon, A. S. (2011). Compendium of physical activities: A sec-
ond update of codes and MET values. Medicine & Science in Sports & 
Exercise, 43, 1575–1581.

Albrecht, T. A., & Taylor, A. G. (2012). Physical activity in patients with 
advanced-stage cancer: A systematic review of the literature. 
Clinical Journal of Oncology Nursing, 16, 293–300.

Bailey, R. R. (2019). Goal setting and action planning for health behavior 
change. American Journal of Lifestyle Medicine, 13, 615–618.

Bangor, A., Kortum, P., & Miller, J. (2009). Determining what individ-
ual SUS scores mean: Adding an adjective rating scale. Journal of 
Usability Studies, 4, 114–123.

Batalden, M., Batalden, P., Margolis, P., Seid, M., Armstrong, G., Opipari-
Arrigan, L., & Hartung, H. (2016). Coproduction of healthcare ser-
vice. BMJ Quality and Safety, 25, 509–517.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. 
Qualitative Research in Psychology, 3, 77–101.

Bull, F. C., Al-Ansari, S. S., Biddle, S., Borodulin, K., Buman, M. P., Cardon, 
G., Carty, C., Chaput, J.-P., Chastin, S., & Chou, R. (2020). World 
Health Organization 2020 guidelines on physical activity and sed-
entary behaviour. British Journal of Sports Medicine, 54, 1451–1462.

Burke, S., Wurz, A., Bradshaw, A., Saunders, S., West, M. A., & Brunet, 
J. (2017). Physical activity and quality of life in cancer survivors: A 
meta-synthesis of qualitative research. Cancers, 9, 53.

Campbell, A., Foster, J., & Steveinson, C. (2012). Interventions to promote 
physical activity for people living with and beyond cancer, evidence 
based guidance. MacMillan https:// www. macmi llan. org. uk/ docum 
ents/ about us/ health_ profe ssion als/ physi calac tivit yevid enceb 
asedg uidan ce. pdf

Clifford, B. K., Mizrahi, D., Sandler, C. X., Barry, B. K., Simar, D., Wakefield, 
C. E., & Goldstein, D. (2018). Barriers and facilitators of exercise 
experienced by cancer survivors: A mixed methods systematic re-
view. Supportive Care in Cancer, 26, 685–700.

Dennett, A. M., Tang, C. Y., Chiu, A., Osadnik, C., Granger, C. L., Taylor, 
N. F., Campbell, K. L., & Barton, C. (2022). A cancer exercise toolkit 
developed using co-design: Mixed methods study. JMIR Cancer, 8, 
e34903.

Department of Health. (2012). Quality of life of cancer survivors in England: 
Report on a pilot survey using patient reported outcome measures 
(PROMS) (pp. 1–76). National Institute for Health Research.

Elliott, J., Fallows, A., Staetsky, L., Smith, P., Foster, C., Maher, E., & 
Corner, J. (2011). The health and well-being of cancer survivors in 
the UK: Findings from a population-based survey. British Journal of 
Cancer, 105, S11–S20.

Elshahat, S., Treanor, C., & Donnelly, M. (2021). Factors influencing phys-
ical activity participation among people living with or beyond can-
cer: A systematic scoping review. International Journal of Behavioral 
Nutrition and Physical Activity, 18, 1–20.

Finne, E., Glausch, M., Exner, A.-K., Sauzet, O., Stoelzel, F., & Seidel, N. 
(2018). Behavior change techniques for increasing physical activity 

 13652702, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jocn.16931 by C

ardiff U
niversity, W

iley O
nline L

ibrary on [07/12/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0001-5207-9863
https://orcid.org/0000-0001-5207-9863
https://orcid.org/0009-0008-7050-3582
https://orcid.org/0009-0008-7050-3582
https://orcid.org/0000-0002-3915-9815
https://orcid.org/0000-0002-3915-9815
https://www.macmillan.org.uk/documents/aboutus/health_professionals/physicalactivityevidencebasedguidance.pdf
https://www.macmillan.org.uk/documents/aboutus/health_professionals/physicalactivityevidencebasedguidance.pdf
https://www.macmillan.org.uk/documents/aboutus/health_professionals/physicalactivityevidencebasedguidance.pdf


8  |    GALE et al.

in cancer survivors: A systematic review and meta-analysis of ran-
domized controlled trials. Cancer Management and Research, 10, 
5125–5143.

Fitzmaurice, C., Abate, D., Abbasi, N., Abbastabar, H., Abd-Allah, F., 
Abdel-Rahman, O., Abdelalim, A., Abdoli, A., Abdollahpour, I., & 
Abdulle, A. S. (2019). Global, regional, and national cancer inci-
dence, mortality, years of life lost, years lived with disability, and 
disability-adjusted life-years for 29 cancer groups, 1990 to 2017: 
A systematic analysis for the global burden of disease study. JAMA 
Oncology, 5, 1749–1768.

Forbes, C. C., Swan, F., Greenley, S. L., Lind, M., & Johnson, M. J. (2020). 
Physical activity and nutrition interventions for older adults with 
cancer: A systematic review. Journal of Cancer Survivorship, 14, 
689–711.

Gale, N., Hopkinson, J., Wasley, D., & Byrne, A. (2023). The promotion 
of homebased physical activity for people with lung cancer and ca-
chexia, a qualitative study of healthcare professionals, patients and 
carers. Journal of Cancer Survivorship, 17, 677–685.

Grimmett, C., Corbett, T., Brunet, J., Shepherd, J., Pinto, B. M., May, 
C. R., & Foster, C. (2019). Systematic review and meta-analysis 
of maintenance of physical activity behaviour change in cancer 
survivors. International Journal of Behavioral Nutrition and Physical 
Activity, 16, 37.

Hyzy, M., Bond, R., Mulvenna, M., Bai, L., Dix, A., Leigh, S., & Hunt, S. 
(2022). System usability scale benchmarking for digital health apps: 
Meta-analysis. JMIR mHealth and uHealth, 10, e37290.

Jake-Schoffman, D. E., Silfee, V. J., Waring, M. E., Boudreaux, E. D., 
Sadasivam, R. S., Mullen, S. P., Carey, J. L., Hayes, R. B., Ding, E. Y., & 
Bennett, G. G. (2017). Methods for evaluating the content, usabil-
ity, and efficacy of commercial mobile health apps. JMIR mHealth 
and uHealth, 5, e190.

Jones, U., Hamana, K., O'Hara, F., & Busse, M. (2021). The development 
of PAT-HD: A co-designed tool to promote physical activity in peo-
ple with Huntington's disease. Health Expectations, 24, 638–647.

Lewis, J. R. (2018). The system usability scale: Past, present, and future. 
International Journal of Human Computer Interaction, 34, 577–590.

Lowe, A., Gee, M., McLean, S., Littlewood, C., Lindsay, C., & Everett, S. 
(2018). Physical activity promotion in physiotherapy practice: A 
systematic scoping review of a decade of literature. British Journal 
of Sports Medicine, 52, 122–127.

Macmillan Cancer Support. (2019). Move more, Your guide to becoming 
more active. https:// be. macmi llan. org. uk/ Downl oads/ Cance rInfo 
rmati on/ Livin gWith AndAf terCa ncer/ MAC13 314E0 3Move - MoreL 
owres PDF20 190401. pdf

McTiernan, A., Friedenreich, C. M., Katzmarzyk, P. T., Powell, K. E., 
Macko, R., Buchner, D., Pescatello, L. S., Bloodgood, B., Tennant, 
B., & Vaux-Bjerke, A. (2019). Physical activity in cancer prevention 
and survival: A systematic review. Medicine and Science in Sports 
and Exercise, 51, 1252–1261.

Michie, S., Atkins, L., & West, R. (2014). The behaviour change wheel: A 
guide to designing interventions. Silverback Publishing.

NHS. (2022). Fitness Studio exercise videos. Available at: https:// www. 
nhs. uk/ condi tions/  nhs- fitne ss- studio/ 

OECD. (2012). Measuring regulatory performance: A Practitioner's guide to 
perception surveys. OECD Publishing.

Robinson, R., Crank, H., Humphreys, H., Fisher, P., & Greenfield, D. M. 
(2022). Time to embed physical activity within usual care in can-
cer services: A qualitative study of cancer healthcare professionals' 
views at a single Centre in England. Disability and Rehabilitation, 45, 
3484–3492.

Slattery, P., Saeri, A. K., & Bragge, P. (2020). Research co-design in 
health: A rapid overview of reviews. Health Research Policy and 
Systems, 18, 17.

Tarasenko, Y., Chen, C., & Schoenberg, N. (2017). Self-reported physi-
cal activity levels of older cancer survivors: Results from the 2014 
National Health Interview Survey. Journal of the American Geriatrics 
Society, 65, e39–e44.

Tong, A., Sainsbury, P., & Craig, J. (2007). Consolidated criteria for re-
porting qualitative research (COREQ): A 32-item checklist for in-
terviews and focus groups. International Journal for Quality in Health 
Care, 19, 349–357.

Turner, R. R., Steed, L., Quirk, H., Greasley, R. U., Saxton, J. M., Taylor, S. 
J., Rosario, D. J., Thaha, M. A., & Bourke, L. (2018). Interventions 
for promoting habitual exercise in people living with and beyond 
cancer. Cochrane Database of Systematic Reviews, 2018, CD010192.

Wasley, D., Gale, N., Roberts, S., Backx, K., Nelson, A., Van Deursen, R., 
& Byrne, A. (2018). Patients with established cancer cachexia lack 
the motivation and self-efficacy to undertake regular structured 
exercise. Psycho-Oncology, 27, 458–464.

Webb, J., Fife-Schaw, C., & Ogden, J. (2019). A randomised control trial 
and cost-consequence analysis to examine the effects of a print-
based intervention supported by internet tools on the physical ac-
tivity of UK cancer survivors. Public Health, 171, 106–115.

Weber, M., Belala, N., Clemson, L., Boulton, E., Hawley-Hague, H., 
Becker, C., & Schwenk, M. (2018). Feasibility and effectiveness of 
intervention programmes integrating functional exercise into daily 
life of older adults: A systematic review. Gerontology, 64, 172–187.

SUPPORTING INFORMATION
Additional supporting information can be found online in the 
Supporting Information section at the end of this article.

How to cite this article: Gale, N., Jones, U., Rees, T., Hicks, 
A., Davies, J., Holliday, S., & Hopkinson, J. (2023). A cancer 
personalised activity and lifestyle tool (CAN-PAL): A 
codesign study with patients and healthcare professionals. 
Journal of Clinical Nursing, 00, 1–8. https://doi.org/10.1111/
jocn.16931

 13652702, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jocn.16931 by C

ardiff U
niversity, W

iley O
nline L

ibrary on [07/12/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://be.macmillan.org.uk/Downloads/CancerInformation/LivingWithAndAfterCancer/MAC13314E03Move-MoreLowresPDF20190401.pdf
https://be.macmillan.org.uk/Downloads/CancerInformation/LivingWithAndAfterCancer/MAC13314E03Move-MoreLowresPDF20190401.pdf
https://be.macmillan.org.uk/Downloads/CancerInformation/LivingWithAndAfterCancer/MAC13314E03Move-MoreLowresPDF20190401.pdf
https://www.nhs.uk/conditions/nhs-fitness-studio/
https://www.nhs.uk/conditions/nhs-fitness-studio/
https://doi.org/10.1111/jocn.16931
https://doi.org/10.1111/jocn.16931

	A cancer personalised activity and lifestyle tool (CAN-PAL): A codesign study with patients and healthcare professionals
	Abstract
	1|INTRODUCTION
	2|BACKGROUND
	3|AIM
	4|METHODS
	4.1|Study setting and recruitment
	4.2|Data collection and analysis
	4.3|Ethical considerations

	5|RESULTS
	5.1|Capability
	5.2|Benefits
	5.3|Barriers
	5.4|Resources

	6|DEVELOPMENT OF PROTOTYPE CAN-PAL
	7|DISCUSSION
	7.1|Strengths and limitations
	7.2|Recommendations for further work

	8|CONCLUSION
	9|RELEVANCE TO CLINICAL PRACTICE
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


