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Abstract
Background ‘Prehabilitation’ interventions aim to enhance individuals’ physical fitness prior to cancer treatment, 
typically involve exercise training as a key component, and may continue to support physical activity, strength, and 
fitness during or after treatment. However, uptake of prehabilitation is variable. This study investigated how patients 
from diverse socio-economic status groups perceived an exemplar prehabilitation and recovery programme, aiming 
to understand factors impacting acceptability, engagement and referral.

Methods This research was conducted in the context of the Prehab4Cancer and Recovery Programme, a 
prehabilitation and recovery programme available across Greater Manchester, UK. Qualitative, semi-structured phone/
video-call interviews were conducted with 18 adult patient participants referred to the programme (16 ‘engagers’, 2 
‘non-engagers’; half the sample lived in localities with low socio-economic status scores). An online questionnaire 
with free-response and categorical-response questions was completed by 24 ‘clinician’ participants involved in referral 
(nurses, doctors and other staff roles). An inductive, multi-perspective, thematic analysis was performed, structured 
using the Framework approach.

Results Discussing and referring patients to prehabilitation can be challenging due to large quantities of information 
for staff to cover, and for patients to absorb, around the time of diagnosis. The programme was highly valued by both 
participant groups; the belief that participation would improve recovery seemed a major motivator for engagement, 
and some ‘clinicians’ felt that prehabilitation should be treated as a routine part of treatment, or extended to support 
other patient groups. Engagers seemed to appreciate a supportive approach where they did not feel forced to do any 
activity and tailoring of the programme to meet individual needs and abilities was appreciated. Initial engagement 
could be daunting, but gaining experience with the programme seemed to increase confidence.

Conclusions The prehabilitation programme was highly valued by engagers. Introducing prehabilitation at a 
challenging time means that personalised approaches might be needed to support engagement, or participation 
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Background
Surgery is often part of treatment for individuals with 
cancer, but entails risks and post-operative complications 
frequently occur [1]. Higher levels of physical activity and 
functional capacity before surgery have been associated 
with better post-operative outcomes such as lower risk 
of post-operative complications [2, 3]. Other potential 
benefits of physical activity include reduced risk of future 
cancer and improved physical functioning and quality of 
life [4, 5].

There is increasing interest in ‘prehabilitation’ inter-
ventions designed to enhance physical functioning prior 
to treatment such as surgery. Physical fitness training to 
enhance cardiovascular and musculoskeletal health is 
often a key component of such programmes, alongside 
elements such as nutritional and mental health support 
[6]. Programmes may also include ‘rehabilitation’ ele-
ments, aimed to help patients to recover from cancer 
treatment and to reduce the risk of health conditions 
including future cancer diagnoses [6].

Systematic reviews of prehabilitation interventions 
involving exercise training suggest prehabilitation 
programmes show promise, albeit with some incon-
sistencies. Reviews of perioperative exercise training 
interventions have suggested such training to be associ-
ated with reduced risk of post-operative complications 
and reduced length of hospital stay in people with lung 
cancer [7, 8], albeit not for people with urologic and gas-
trointestinal cancers [9, 10]. A review of trials of preha-
bilitation programmes including exercise with abdominal 
cancer patients suggested no impact on post-operative 
complications but did see a reduction in length of hos-
pital stay for intervention groups [11]. There appear to 
be other benefits of exercise training around surgery. For 
example, improvement in cardiorespiratory fitness was 
associated with exercise training prior to urologic can-
cer surgery, and exercise training interventions delivered 
post-operatively to people who have received surgery 
for lung cancer were associated with increased exercise 
capacity and leg muscle strength [9, 12].

Some inconsistencies in findings may result from varia-
tion in intervention content, intensity and frequency of 
delivery [7, 9, 11]. An important further issue is uptake: 
the extent to which individuals engage with, and continue 
participating in, programmes. One systematic review 

that examined evidence in 22 included studies regarding 
impact of prehabilitation on individuals receiving surgery 
for abdominal cancer, noted that rates of participants 
declining to take part in trials of prehabilitation ranged 
from 0 to 82% [11].

Whilst these figures represent engagement in trials 
of prehabilitation rather than in prehabilitation per se, 
perceptions of prehabilitation programmes may have 
influenced willingness to participate. Understanding 
the acceptability of interventions is recognised as a key 
aspect of intervention development and evaluation [13]. 
Acceptability can be conceived as “a multi-faceted con-
struct that reflects the extent to which people delivering 
or receiving a healthcare intervention consider it to be 
appropriate, based on anticipated or experienced cogni-
tive and emotional responses to the intervention” [14] 
(p4). Further, it is possible that an individual may regard 
an intervention as beneficial and acceptable, but there 
may yet be barriers affecting their participation, espe-
cially in the context of a cancer diagnosis.

Research into factors affecting engagement with pre-
habilitation has found that transportation challenges 
is a commonly reported barrier [9, 15–18]. Time pres-
sures have also been noted, resulting from e.g. multiple 
medical appointments and individuals having pre-exist-
ing commitments [15, 16, 18, 19]. Qualitative research 
has suggested that tailoring programmes to individuals’ 
needs and preferences seems to be viewed favourably, 
such that individuals would be able to take part, without 
finding programmes overly challenging, whatever their 
ability level [15, 19, 20].

In research conducted to date, the socio-economic sta-
tus of participants is rarely reported. Individuals living 
in lower socio-economic status (SES) areas are less likely 
to conduct recommended levels of physical activity in 
general than those in in higher SES areas, and individu-
als in ‘low-income households’ are less likely to carry out 
sports or exercise than those in ‘high-income households’ 
[21–23]. Problems impacting participation in prehabilita-
tion may be particularly pertinent to individuals in lower 
SES areas [24].

Individuals are typically referred into prehabilitation 
by members of their care team. As such, clinical staff are 
‘gatekeepers’ and whether or not they refer patients may 
be influenced by perceptions about what interventions 

could be encouraged at a later time. Strategies to support individuals lacking in confidence, such as buddying, may 
be valuable.

Study registration The study protocol was uploaded onto the Open Science Framework 24 September 2020 
(https://osf.io/347qj/).
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are suitable for whom [25]. Investigating health profes-
sionals’ experiences of the referral process, and percep-
tions of prehabilitation, is valuable in understanding 
barriers impacting referral. Health professionals also have 
valuable experience which may provide insights regard-
ing why individuals decline to take part in prehabilitation.

The present study aimed to understand how patients 
with colorectal, lung or oesophago-gastric cancer per-
ceived a prehabilitation and recovery programme and to 
identify facilitators and barriers to engagement, whilst 
ensuring inclusion of individuals from lower SES areas. 
It also aimed to understand barriers and facilitators asso-
ciated with referring patients to the programme, and 
the perspectives of healthcare staff on prehabilitation. 
A qualitative approach was used, seeking to gain an in-
depth, meaningful understanding of patient and clinician 
experiences.

Methods
Design
Single, semi-structured, qualitative phone or video call 
interviews were conducted with patients recruited from 
a cohort who were referred to a prehabilitation pro-
gramme in Greater Manchester prior to cancer surgery. 
‘Clinician’ participants (healthcare professionals or other 
NHS (National Health Service) staff members involved in 
referral processes) completed an online questionnaire.

Setting
Greater Manchester (GM) is a combined authority area in 
North West England with a population of approximately 
2.68  million people, and has high levels of deprivation 
across its ten constituent metropolitan boroughs [26]. 
The GM Cancer Alliance Prehab4Cancer and Recovery 

(P4C) Programme aims to provide supported exercise to 
people with colorectal, lung or oesophago-gastric cancer 
before, during and after treatment, with nutritional sta-
tus and mental wellbeing also assessed and supported [6]. 
These three patient groups were selected as the first to 
be offered the P4C Programme because of the evidence 
base and pre-existing prehabilitation interest and support 
from the specific healthcare teams working within the 
local cancer alliance [6]. Details of the programme are 
provided in Table  1. A quantitative evaluation reported 
positive outcomes including reduced post-operative 
length of stay, reduced readmissions and physical activity 
improvements [27]. Both pre- and post-surgery elements 
were completed by 73% of referred patients [27].

Participants
Patient participants
Inclusion criteria were: aged over 18 years; able to speak 
and understand English; received surgery for cancer May 
2019 - March 2020; referred to the P4C Programme. 
These individuals were offered face-to-face pre-surgical 
support, and face-to-face or remotely provided post-
operative support. Individuals were excluded if they were 
deemed unsuitable for the P4C Programme in baseline 
assessment or if they received a change in diagnosis. 
Individuals were also excluded if there was insufficient 
time for them to take part in the P4C Programme before 
surgery; individuals were included if there was sufficient 
time at the point of referral for the patient to be invited 
for baseline assessment.

Participants were purposively sampled with the aims of 
including individuals who did, and did not, engage with 
the P4C Programme, and of including participants from 
low SES areas. A ‘non-engager’ was someone who was 

Table 1 Features of the Greater Manchester Cancer Alliance Prehab4Cancer and Recovery Programme (P4C Programme)
Feature Description
Programme deliverer GM Active: a collaboration of the public leisure providers in Greater Manchester.

Staff involved in referral 
(refering patients them-
selves / involved in referral 
decision-making)

Healthcare staff across Greater Manchester NHS Trusts including: doctors (e.g. Surgeons, Oncologists, Anaesthe-
tists), nurses (e.g. Cancer Nurse Specialists or ERAS nurses), Allied Health Professionals (e.g. Physiotherapists, Dieti-
cians) and support staff (e.g. Cancer Care Co-ordinators).

Pre-surgery intervention • Patients’ fitness assessed, allocated to ‘universal’ or ‘targeted’ pathway.

• ‘Targeted’ pathway: for individuals with lower fitness/greater support needs. Thrice-weekly sessions, supervised 
by Exercise Specialists

• ‘Universal’ pathway: Relatively independent, self-managed sessions in leisure facilities close to patient’s home, 
with monitoring by Exercise Specialists and support if needed.

• Both pathways: free gym membership.

Post-surgery intervention • Commence rehabilitation phase 6 weeks post-surgery.

• Personalised exercise programme, focus: post-treatment recovery.

• 12 more weeks of free gym membership.

• After March 2020 (COVID restrictions): remote provision. Initially: phone check-ins and assessments; exercise 
programmes and bands posted to patients. Later: included online group exercise via video call and MyZone heart 
rate monitors enabling Exercise Specialists to monitor exercise intensity remotely.

ERAS = Enhanced Recovery After Surgery
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referred but did not attend the baseline assessment, or 
who attended the baseline assessment but did not then 
take part in the exercise programme. We aimed to con-
duct approximately 15 interviews with both ‘engagers’ 
and ‘non-engagers’ to gain a range of perspectives whilst 
being able to obtain a deep understanding of issues of 
importance to the participants.

‘Clinician’ participants
Healthcare professionals or other NHS staff members 
involved in the referral process for the P4C Programme 
were eligible to take part. Approximately 200 staff were 
involved in referral; a 30% response rate would yield a 
sample of 60.

Procedure & data collection
Patient participants
KRG identified individuals in the P4C Programme 
database who met study inclusion criteria. Study invi-
tation packs were mailed to the home addresses of eli-
gible patients, including all eligible ‘non-engagers’, by 
GM Active staff October 2021 - December 2021. Ini-
tially, individuals living in the three most deprived 
deciles according to the English Indices of Deprivation 
online tool were invited to take part [26]. Individuals 
who received surgery most recently were then invited. 
Individuals were asked to contact the researcher (AD) by 
telephone, text message or email if they were interested 
in participating. Individual interviews were conducted 
by phone or video call (Zoom) by AD, a university-based 
researcher independent of the P4C Programme.

Interviews were guided by an interview schedule 
developed by the research team and reviewed by public 
involvement contributors (Appendix A,  Supplementary 
Material 1). Participants were asked about their experi-
ence of referral, their perceptions of the programme and 
barriers and facilitators to participating. For ‘engagers’, 
experiences of taking part were discussed. The Theoreti-
cal Framework of Acceptability (TFA) was used to struc-
ture later interview questions to ensure that theoretically 
relevant aspects of acceptability were covered within the 
interview [14]. The TFA proposes that ‘acceptability’ is 
multi-factorial, comprised of seven theoretical compo-
nents including Affective Attitude, Burden, Perceived 
Effectiveness and Self-Efficacy [14]. Participants were 
also asked for demographic information, postcode (to 
establish Index of Multiple Deprivation score), and how 
much they engaged with the P4C Programme. Interviews 
were audio-recorded, and field notes made following 
interviews.

‘Clinician’ participants
Recruitment and survey completion was open November 
2021 - January 2022. Emails promoting the study were 

sent by ZM to key individuals including clinical leads 
at hospital sites and representatives of clinical referring 
teams. Those contacted were asked to cascade emails 
to all staff involved in P4C referral. The study was also 
advertised on an online forum and staff were reminded of 
the study using Twitter. Adverts contained a weblink to 
the study information and survey.

The online survey was developed by the research team, 
including clinician members, and hosted on SelectSur-
vey. A mixture of categorical response options and free-
response boxes were used to minimise burden for busy 
NHS staff whilst also gaining insight into staff perspec-
tives (Appendix B,  Supplementary Material 2). Topics 
covered included: experiences and thoughts related to 
referring patients to the programme, perceptions of the 
programme, and what they thought might help patients 
to take part.

Analysis
Thematic analysis was conducted, aiming at identifying and 
understanding ‘patterns’ in the data [28, 29]. We sought to 
gain a deep and meaningful understanding of issues dis-
cussed within the dataset, whilst ensuring that our inter-
pretations were based on, and supported by, the data. An 
inductive, data-driven approach was taken to understand 
the experiences and perceptions of participants across both 
patient and clinician groups [see Appendix C (Supplemen-
tary Material 3)  for analysis details]. A multi-perspective 
analysis was conducted; the patient and ‘clinician’ datas-
ets were brought together during analysis so that issues 
could be considered from the viewpoints of both patients 
and healthcare staff. The analysis was structured using the 
Framework approach [29, 30]. The Framework approach 
provides a strategy for managing data throughout the anal-
ysis process. It involves the use of matrices, or ‘charts’, in 
which data are summarised, aiding the interrogation and 
understanding of the dataset [29, 30]. Responses to categori-
cal survey questions were summarised numerically (Appen-
dix D, Supplementary Material 4). The ‘clinician’ sample was 
not expected to be representative of the population, so this 
information was used descriptively, in an exploratory man-
ner, as an aid to understanding clinicians’ experiences and 
their free-text responses within the qualitative analysis. RP 
and AD led the analysis, supported by all other authors.

Results
To maintain anonymity, participants are identified by 
letters (patients) or numbers (clinicians) and contextual 
information by which individuals might be identified 
is removed from quotes. On occasion, the participant 
identifier is removed to minimise risk of identification 
through contextual information.
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Participant details
Patient sample
Invitation packs were mailed to 105 ‘engagers’ and 103 
‘non-engagers’. Twenty-five responses were received. Two 
individuals declined to take part; two did not meet study 
inclusion criteria; two intended recipients were deceased; 
one cancelled a planned interview for health reasons. 
Eighteen interviews were conducted October 2020 - Jan-
uary 2021.

Participant characteristics are detailed in Table  2. 
Engagers’ participation in the P4C Programme varied: 
pre-operatively, reported engagement ranged from 0 to 
1 exercise sessions in total to regular attendance thrice 
weekly. Most reported regular post-operative engage-
ment, ranging from attending one session a week to car-
rying out exercises ‘most days’; for some, participation 
was interrupted by ill health.

‘Clinician’ sample
Twenty-five individuals completed the online survey dur-
ing November-December 2020. One did not meet inclu-
sion criteria, leaving 24 eligible responses. Participant 
characteristics are described in Table 3.

Impact of COVID-19 on recruitment
The COVID-19 pandemic impacted recruitment of patient 
and ‘clinician’ participants. The study recruitment period 
coincided with restrictions on working practice and capacity 
for NHS staff (potential study participants) and the research 
team. Nevertheless, the target sample size for ‘engagers’ was 
achieved. Recruitment of ‘clinician’ participants was par-
ticularly restricted: the researcher was unable to visit refer-
ring teams and it was not appropriate to send some planned 
electronic reminders because of extreme workload pres-
sures. Whilst the ‘clinician’ sample size was smaller than 
anticipated, we were pleased that so many completed the 
online survey in the circumstances. The range of roles par-
ticipants reported suggest that we are likely to have captured 
a broad cross-section of views, and thoughtful responses 
were received, with 22 of the 24 ‘clinician’ respondents writ-
ing free-text responses rather than only selecting categorical 
response options.

Analytical findings
Five analytical themes related to acceptability were 
developed: A challenging time; Perceived value of the 
programme; Fitting with individuals’ needs; Impact 
of previous exercise experience; and Accessibility. As 
the findings related to Accessibility (particularly issues 

Table 2 Patient sample characteristics (n = 18)
Characteristic Participants/participant information
Gender

 Female 9

 Male 9

Age Median 68.5 years (range 40s to 80s)

Ethnic group

 White British 16

 Other ethnic group 2

Socio-economic status†

 IMD score 1–3 9

 IMD score 4–6 5

 IMD score 7–10 4

Diagnosis

 Bowel/colon cancer 9

 Lung cancer 7

 Oesophago-gastric cancer 2

Employment

 Retired 13

 Employed 3

 Unemployed 2

Participation in P4C programme

 Engager 16

 Non-engager 2

Interview medium

 Phone 15

 Videocall 3

Interview duration Median 43 min (range 29–99 min)
†IMD = Index of Multiple Deprivation. IMD score 1 = most deprived locality; IMD score 10 = least deprived locality
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around transport and time commitments) are in line 
with previous findings [9, 15–19], we report the first four 
themes here. A further important area identified was 
the emotional well-being impact of participating in the 
programme; as this was not directly related to the focus 
on the present paper on acceptability, this topic is fully 
reported elsewhere [31].

A challenging time
Patients were typically referred to the prehabilitation 
programme around the time of diagnosis, when they 
were likely to have a lot to process:

Patients often have a lot to contend with when first 
diagnosed. Additional appointments and commit-
ments can cause confusion and stress. They can often 
receive 2, 3 or 4 hospital appointments in a week 
and feel fatigued by repeated contacts. (Clinician 
14)

One non-engager spoke about feeling overwhelmed with 
their diagnosis and the requirements associated with it, 
and seemed to feel that it was not a good time to have 
been approached about the programme:

One day I’m going for [a hospital appointment], 
the next day I’m going to go and meet this guy to do 
some exercise and the next day I’m having [another 
hospital appointment], I was like, what, what. In 
the middle of all of that I’ve got to hold down a job 
[…] But how it was delivered was like just go away 
and leave me alone, I’m not up for all of this at the 
moment [a short time later in interview:] And I felt 

exhausted, I felt mentally exhausted. (Patient G, 
non-engager).

Engager participants seemed to find the approach strat-
egies used acceptable: provision of initial brief informa-
tion, followed up with more detailed discussion with 
programme staff:

I think it [the leaflet] was about right. If you go into 
too much detail it can end up putting people off. 
(Patient O, engager)

For some, therefore, brief information at the time of diag-
nosis seemed acceptable and appropriate: it provided an 
introduction without leading them to feel overwhelmed.

Many ‘clinician’ participants identified ‘forgetting to 
mention Prehab4Cancer’ as something which can make 
it difficult to refer patients to prehabilitation (Appendix 
D), and it seemed that having a lot to cover in an appoint-
ment may contribute to this. Nevertheless, it seemed 
that ‘clinicians’ viewed discussing prehabilitation with 
patients as important, and identified strategies to address 
forgetting:

Sometimes patients are given a lot of information at 
the time of diagnosis and you have good intentions 
of mentioning prehab but forget. If this is the case we 
will try and contact patients after to discuss. (Clini-
cian 13)

Staff needed to approach individuals about prehabilita-
tion close to the time of diagnosis in order to ensure that 
patients would have time to engage with the programme 
prior to treatment. Some discussion occurred in both 

Table 3 ‘Clinician’ sample characteristics (n = 24)
Characteristic (n reporting information) Participants/participant information
NHS role (22) †

 Nurse 11

 Doctor 7

 Other 4

Time since qualification (20) Median 19.5 years (range < 5 to > 35 years)

Time involved in P4C referral pathway (22) Median 18 months (range < 5 to > 35 months)

Role in referral pathway (22; some had > 1 role)

 Directly refer patients 16

 Input into referral decision 10

 Introduce patients to the programme 2

Age (19) Median 44 years (range 30s to 50s)

Gender (20)

 Female 16

 Male 4

Ethnic group (21)

 White/White British 20

 Other ethnic group 1
† NHS roles are grouped into these broad categories to avoid risk of identification of individuals. At least 9 different roles were represented within the sample
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patient and ‘clinician’ responses about the timing of the 
prehabilitation programme relative to diagnosis and 
treatment. A short time to surgery could affect whether 
or not they could be referred:

If patients come late for decision to surgery and they 
have less than 2 weeks to be operated upon to avoid 
target breach, it is not feasible to refer them to the 
program. (Clinician 24)

One non-engager seemed willing to learn more about the 
programme, but having surgery brought forward made it 
impossible for them to attend their planned assessment 
with programme staff:

It was when I was waiting for the operation and I 
arranged to go to a meeting but the operation was 
brought forward and it overlapped, so I couldn’t go 
to the prehab. (Patient P, non-engager)

Some patients indicated perceived value in having a lon-
ger time to do prehabilitation prior to surgery:

it depends from when the prehab team gets hold of 
them to when they’re due for surgery. And I think the 
bigger that gap then there’s more chance of them get-
ting fitter. (Patient J, engager)

In response to being asked what they would like to see 
the P4C Programme do differently, one ‘clinician’ sug-
gested delaying cancer treatment to ensure more time 
was available for prehabilitation:

have longer to provide it i.e. step some patients off 
the cancer treatment pathway to give longer periods 
of prehab before surgery (Clinician 12).

Nevertheless, despite some patients valuing having time 
for prehabilitation pre-treatment, it is not clear whether 
patients would support delaying treatment to achieve 
this. For example, Patient A seemed keen to move 
through surgery as quickly as possible:

I just wanted to get it over and done with. The sooner 
I’d have it done, the quicker I’d be home and I’d be on 
the mend. (Patient A, engager)

Perceived value of the programme
Engager participants tended to use language which indi-
cated that the programme was very highly valued, with 
some expressing gratitude or a sense of good fortune in 
its being available to them:

I’m so lucky to have been part of that (patient J, 
engager)

Most ‘clinicians’, when asked how valuable they thought 
taking part in the programme is for patients, indicated 
‘extremely valuable’ or ‘very valuable’ (Appendix D). 
When asked what they perceived the benefits of the pro-
gramme to be for patients, most of the available options 
were endorsed by most ‘clinician’ participants (improved 
fitness, quicker recovery post-surgery, fewer complica-
tions post-surgery, improved long-term physical activity 
levels, improved long-term health or fitness and meeting 
people). There were also free-text comments demonstrat-
ing high perceived value of the programme, for example:

all patients […] have nothing but praise for the pre-
hab scheme and the staff that provide the service 
[and later:] I believe the prehab scheme has been 
extremely beneficial for our patients and the team 
do a fantastic job (Clinician 22).

This sense of value was highlighted by some ‘clinicians’ 
wishing to see the service extended to include additional 
patient groups:

We would love our benign patients to have the same 
service they would absolutely benefit massively. (Cli-
nician 15)

This high perceived value of the programme might be 
why, despite the challenges of introducing the preha-
bilitation programme, ‘clinician’ participants almost all 
reported that they ‘always’ or ‘usually’ referred eligible 
patients to the programme. ‘Clinicians’ also reported that 
patients ‘rarely’ decline (Appendix D). ‘The patient not 
wishing to be referred’ was the most common patient 
characteristic selected as leading to non-referral. It is 
therefore important to understand patients’ thoughts 
about prehabilitation, and how such perceptions might 
influence engagement.

Some patient participants seemed to have been highly 
positive about the programme from the start.

I actually thought it was a great idea. And a real 
boon to get your fitness level up before an operation. 
Because it – well it increases your survival rate and 
it improves your recovery time afterwards. (Patient 
O, engager)

Understanding that taking part in prehabilitation could 
improve recovery seemed a major motivating factor for 
patients, noted also by ‘clinician’ participants:
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I think most patients are nervous about the prospect 
of surgery but are happy to partake in a programme 
that will help them to recover quicker afterwards 
(Clinician 23)

One of the non-engager participants did not seem to per-
ceive benefits to participating in the programme:

Interviewer: How effective did you feel that the exer-
cise programme would have been in preparing you 
for surgery? Do you have any thoughts on that?
Patient G (non-engager): Not at all.
Interviewer: and why’s that?
Patient G: Because it was going to be a major oper-
ation. I knew that and I knew that I would have 
physio care afterwards

This individual did not seem to find it plausible that tak-
ing part in prehabilitation would help them with recovery 
because it was major surgery and they anticipated receiv-
ing sufficient routine care to cope with it.

There were also engager participants who were initially 
sceptical of the programme:

I thought it was a load of rubbish when I first started 
[laughs]. The idea of it I thought how’s that going to 
help, and then once I started doing it I realised how 
much better I felt and thought, yeah, this is my – 
that was it. (Patient E, engager)

With hindsight, many engager participants felt them-
selves to be fitter and stronger as a result of having taken 
part in the programme. Some perceived that this helped 
ensure they were prepared for surgery, and attributed 
positive recovery trajectories to the programme:

I was a bit naïve thinking that oh yes, after they’ve 
taken this tumour out, I’ll be fine, I’ll be able to 
whatever. And if I hadn’t had done the exercises, I 
don’t think my recovery rate would have been as 
good. (Patient R, engager)

Some engagers appeared surprised by the extent to which 
exercises supported mobilisation post-surgery; it seemed 
that despite having engaged with the programme, until 
surgery happened, they had not fully appreciated how the 
programme could benefit their recovery.

Previous experience of surgery – whether as a patient 
themselves, or hearing about others’ experiences – 
seemed to influence perceptions around the value of tak-
ing part in the programme. A few engager participants 
reflected on their own or others’ previous experiences, 
for example:

I thought it was good because I have a friend who’s 
had cancer […] He said the one piece of advice he’d 
give me was to be as fit as possible before going into 
the op. (Patient F, engager)

On the other hand, previous own or vicarious experience 
seemed to influence both non-engagers’ perceptions that 
standard post-operative care would suffice:

I didn’t think it really mattered that much because 
I’ve seen other people have the operation, […] I knew 
what was going to go on and the outcome after-
wards. (Patient P, non-engager)

The importance of understanding the programme’s ben-
efits was emphasised by ‘clinicians’: several selected ‘lan-
guage barrier’, ‘lack of understanding of the programme’ 
and/or ‘think programme will not benefit them’ as rea-
sons for declining referral (Appendix D). ‘Education 
about the benefits of prehab’ as a strategy to help patients 
to take part was endorsed by many, with Clinician 16 
commenting:

We need to ‘sell’ the benefits of the program to the 
patients at the time of referral. In the same way they 
won’t take medications if they don’t realise the rea-
son/importance of taking it.

Fitting with individuals’ needs
Patient choice/control
A small number of ‘clinician’ participants endorsed 
‘Treatment options being restricted if they do not engage’ 
as a strategy to help people to take part, implying that 
options such as surgery could be limited to those who did 
participate. Some ‘clinicians’ reported that they describe 
the programme as part of routine treatment, or treat 
referrals to prehab in the same way that they would refer 
patients for other components of treatment. Treating 
prehabilitation as part of routine care seemed to be per-
ceived to increase adherence: ‘it needs to be described as 
part of their treatment’ (Clinician 15).

However, treating prehabilitation as part of routine 
care, without carefully discussing it with patients and 
considering their views, could be counterproductive:

And I just felt like it had all been organised and it’d 
all been given to me and no consideration has been 
given to, um, was that what I wanted? […] It was all 
kind of like pre-organised and it was like giving me a 
prescription, with you’re going to do that next, and 
that next, and that next, and that next, and all that. 
(Patient G, non-engager)
[and later in the interview:]
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Interviewer: What do you think madeyounot take 
part?
Patient G: Um, it was the way it was presented to 
me, and it was given to me as this is something I’m 
going to have to do, rather than, would you like to 
do this.

This individual seemed to be feeling overwhelmed and 
seeking to gain control over their situation, so if health-
care staff made assumptions about referral they may have 
contributed to the patient feeling put off prehabilitation.

Some engagers suggested that a lack of pressure within 
programme delivery was beneficial, that a supportive 
rather than directive approach was appreciated:

It wasn’t kind of, you must do this, you must do that, 
it was all very much encouragement and support 
that kind of thing (Patient J, engager)
[the Exercise Specialist] said at any time you’re 
doing something and you want to stop, you just stop, 
[…] you could just walk away just like that if you felt 
the need which I never did as it happened. (Patient 
E, engager)

It seems that staff minimising pressure could paradoxi-
cally lead to patients feeling reassured and happier about 
taking part. Engagement also seemed supported by gen-
eral positive experiences with programme staff at their 
initial assessment:

He was really nice, really enthusiastic, I was cer-
tainly more than happy to go back and meet him 
again. (Patient H, engager)

Tailoring to individual
The P4C Programme’s exercise prescriptions were 
designed to be tailored to individuals; this was noticed, 
and appreciated, by engager participants.

it were all done professionally and you were assessed 
before you were given exercises, they were tailor 
made to your individual needs […] so yeah, no con-
cerns at all. (Patient L, engager)

This tailoring seemed to increase individuals’ confidence 
that they would be able to manage the programme. When 
asked why someone might not take part, one participant 
responded:

no matter what’s wrong with you, your exercises are 
tailor made to suit your needs. […] what one per-
son might be able to do another person might not, 
but you can still do a programme that’s bespoke. 
(Patient L, engager)

Whilst individuals generally felt pushed to improve 
their fitness levels, they also perceived any pushing to be 
within the limits of what they could achieve, and so did 
not seem to feel daunted or put off by this:

they built you up nice and slowly, you know, obvi-
ously once you got to a certain level they tried other 
things and built it up (Patient E, engager)

A contrasting view of prehabilitation was offered by a 
participant who declined the programme:

You know, it’s a one fit all, why does everybody have 
to have, um, exercises before they have their opera-
tion for a start off. What effect was it going to be for 
me? (Patient G, non-engager)

This individual seemed to doubt the efficacy of the pro-
gramme as a result of being unaware that the programme 
was individualised, with each individual being pushed to 
achieve an increase in fitness.

Some ‘clinician’ participants endorsed characteristics 
related to patients’ health or fitness as affecting referral; 
similarly, small numbers of ‘clinicians’ endorsed ‘poor 
health’, ‘frailty’, ‘mobility problems’ and ‘low fitness levels’ 
as reasons for patients declining referral (Appendix D). 
Free text comments suggested that ‘clinician’ participants 
could sometimes have concerns about patients’ physical 
suitability, and that they thought that patients’ percep-
tions of their health could impact whether or not they 
would take part:

The main reason for not referring is due to concerns 
re medical fitness for community-based prehab (Cli-
nician 16)
Some patients […] feel they won’t be able to manage 
(Clinician 1).

Greater awareness of the tailoring of exercises to suit 
individuals’ levels/abilities could potentially encour-
age healthcare staff to recommend the programme, and 
encourage patients to participate.

Impact of previous exercise experience
Developing typologies
Amongst ‘clinician’ responses, being ‘already physically 
fit or active’ was selected by some as a perceived reason 
for patients declining referral to the P4C Programme 
(Appendix D), and was also raised in free-text comments, 
e.g.:

Patients may also be well informed and undertake 
regular exercise and [are] therefore less willing to 
proceed. (Clinician 14)
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Conversely, being unfamiliar with exercise was seen as a 
factor that could deter participation:

Patients who are not used to exercise might shy away 
from the thought of attending a gym. Most with 
encouragement will attend for a look. (Clinician 3)

Thus, from a ‘clinician’ perspective, exercise experi-
ence seemed a factor which could impact participation. 
Within patient participants, there seemed to be some 
pre-conceptions about whom the programme was for in 
terms of fitness:

I think the idea, if I’m not mistaken, of this pro-
gramme, is really geared more, I may be wrong, to 
couch potatoes, you know, who’ve got a major opera-
tion coming up, and to try and get them into some 
form of shape. (Patient I, engager)

It seems possible, therefore, that someone’s exercise 
experience pre-diagnosis could affect likelihood of par-
ticipation, either through affecting whether or not a 
patient thought the programme was for them, or through 
‘clinicians’ having preconceptions about the appeal of the 
programme for them. We considered whether people 
with different previous experiences of exercising per-
ceived the programme in similar or different ways. Three 
broad typologies were developed based on participants’ 
reported pre-surgical physical activity (Table 4).

Confidence to take part
Some ‘clinician’ participants endorsed ‘lack of confidence 
in exercising’ as a reason for declining referral (Appendix 
D). Individuals could feel daunted about the prospect of 
taking part in the programme:

a little bit nervous [laughs], I didn’t know what to 
expect and how I’d be pushed (Patient Q, engager, 
little-exerciser)
the first time that I went on me own I were a bit 
apprehensive, but then I were fine. (Patient L, 
engager, non-gym exerciser)
It was a bit daunting when she said weights and 
resistance bands and that lot, you know. And I 
thought, crikey, I’ve never done weights in my life, 

I’m not going to lift them and that, but they give you 
little ones, you know, different weights to start off 
with (Patient B, engager, little-exerciser)

There seemed to be two aspects related to individuals’ 
confidence: confidence related to trying something in a 
new environment, with new people (particularly by one-
self ), and confidence around how they would cope with 
the exercises.

Having exercise experience did not necessarily lead 
to confidence in exercising; it seemed that experienced 
exercisers could value being supported to safely exercise 
in the context of cancer treatment:

I suppose I was very conscious of the fact that if I 
didn’t do things properly I would end up with inju-
ries […] it’s nice to train with somebody isn’t it who 
can keep an eye to make sure you’re doing things 
properly (Patient H, engager, gym-goer).

The potential for a new experience, and specifically the 
gym environment, to be daunting was recognised by 
some ‘clinician’ participants:

Also going to a gym can be intimidating which on 
top of dealing with a cancer diagnosis is a lot to deal 
with. I buddy patients up for peer support through 
their treatment and it really helps knowing they are 
not on their own. (Clinician 17)

Many ‘clinicians’ endorsed ‘a buddy strategy’ as a way to 
help patients to take part in prehabilitation (Appendix 
D).

Perceptions of exercise programme
Across typologies, individuals seemed to derive enjoy-
ment from taking part in the programme, and satisfac-
tion in seeing improvement:

I really enjoy it. I really enjoy doing the exercises. 
Like, it strengthens your muscles in your arms, your 
legs, your core, everything. (Patient B, engager, little-
exerciser)
everything was a controlled challenge, and I do enjoy 
a challenge (Patient I, engager, gym-goer)

Table 4 Typologies based on pre-surgical physical activity
Typology Description N
1. Little-exercisers Could be active in day-to-day life but did little ‘exercise’ (‘exercise’ as “planned, structured and repetitive bodily movement 

done to improve or maintain one or more components of physical fitness”. [32] (p129).
E.g. could be inactive, or could do some walking, have an active job, do gardening or housework, or do occasional exercise 
activity e.g. swimming.

7

2. Non-gym 
exercisers

Did exercise, but not in gym setting.
E.g. could swim, cycle, attend exercise classes, go hillwalking, play tennis.

6

3. Gym-goers Already regularly used gym facilities. 5
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Amongst engagers who carried out little exercise previ-
ously, there were some who, it seemed, had not expected 
to enjoy exercising in a gym:

I must admit when I first went to the gym I thought, 
what the bloody hell am I doing here [laughs]? I must 
be mad! [and later in interview:] At first I disliked 
everything about it, but once I got into it I started 
enjoying it. (Patient A, engager, little-exerciser)

It seems that, for some individuals, the experience of the 
programme was more positive than their expectations. A 
‘clinician’ similarly reported that patients fed back that ‘I 
enjoyed it more than I thought I would’ (Clinician 3).

Discussion
The present study found that a prehabilitation pro-
gramme offered to individuals receiving cancer surgery 
was highly valued by engagers and ‘clinician’ partici-
pants, with the potential for enhancing surgical recov-
ery a key motivator for participation. Individuals who 
did not engage seemed less convinced of participation’s 
benefits. The tailoring of exercise programmes to indi-
vidual abilities and needs seemed to enhance acceptabil-
ity to engagers, increasing confidence in ability to cope 
with exercises. Individuals with varied prior exercise 
experience, in a sample with varying SES backgrounds, 
seemed to find the programme acceptable, beneficial and 
enjoyable.

Introducing the programme seemed challenging for 
patients and staff around the time of cancer diagnosis: 
referral to prehabilitation needs to happen quickly if a 
patient is to participate in, and benefit from, an exercise 
programme prior to cancer surgery, but there was a lot 
for patients to manage and process at this time. Previous 
research has discussed how the pre-surgical time period 
can seem long – because of the urgency of having can-
cer surgery, but also short – because individuals have a 
lot to do, and a lot to process, before their surgery [33]. 
Increasing the time between cancer diagnosis and sur-
gery could ease pressure on individuals, enabling them to 
both accomplish required or valued tasks and also engage 
in prehabilitation. However, it is not clear whether delay-
ing cancer surgery for this purpose would be acceptable 
to patients, and a delay could impact treatment efficacy 
for some. Most engagers found receiving brief initial 
information from healthcare staff, followed by more in-
depth discussion with the programme’s Exercise Special-
ists, acceptable and feasible, but others, already feeling 
overwhelmed, might need more time to come to terms 
with their situation before feeling ready to consider 
participation.

Some ‘clinician’ participants believed that the pro-
gramme should be treated, and introduced, as a 

routine part of cancer treatment. However, it seemed 
that patients valued a supportive, rather than directive, 
approach to the exercise programme, and our companion 
paper discusses how some individuals may perceive ben-
efit from having an aspect of treatment over which they 
feel they have control [31]. Healthcare staff may therefore 
need to ensure that, whilst communicating that partici-
pation is a routine part of cancer treatment and strongly 
encouraged, patients still feel they can decide whether 
to take part. Exercise Specialists had received training in 
Motivational Interviewing, a person-centred, supportive 
approach to helping people to change behaviours [34]. It 
might be useful for staff involved in referral to adopt such 
an approach where cancer patients are uncertain as to 
whether to accept the offer of prehabilitation.

There seemed to be some expectation, particularly 
amongst ‘clinician’ participants, that individuals who are 
either already engaged in exercise, or who carry out little 
exercise, might be unwilling to participate in an exercise 
programme. Elsewhere, it has been reported that some 
individuals thought that prehabilitation was not relevant 
to them due to pre-existing fitness levels [33]. However, 
we found that engagers with various exercise experi-
ence appeared to value participation. Regular exercisers 
seemed to appreciate expert advice and support through 
a serious health condition. Those who did little exercise 
could feel dubious about, and daunted by, the programme 
initially, but seemed to gain confidence and experience 
unexpected enjoyment. Healthcare staff can be ‘gatekeep-
ers’ by not referring individuals for whom they believe 
prehabilitation might not be appropriate [25]. Assump-
tions about suitability might also less directly impact 
engagement, by affecting how staff present prehabilita-
tion to patients.

The desire to support recovery from cancer treatment 
seemed of major importance for patients. This finding, 
from a largely older adult sample, contrasts with research 
focussed on physical activity provision for older adults in 
the general population. In the general older adult popu-
lation, enjoyment of the activity, and valuing the activity 
of itself, seem to be important for engagement in physi-
cal activity, with health benefits of secondary concern 
[35]. In contrast, in the context of the immediate threat 
of cancer surgery, the health benefits of exercise seemed 
highly salient as a motivator for participation. Cross-
sectional questionnaire and qualitative studies have simi-
larly found optimising physical preparation and survival 
chances to be important motivators for participating in 
prehabilitation [18, 36]. However, to fully understand 
the contribution of motivational factors to engagement 
and adherence, a prospective research design is needed, 
where motivational variables (e.g. beliefs about benefits) 
are measured pre-intervention, and related to subsequent 
engagement. A prospective study investigating adherence 
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to exercise in individuals receiving chemotherapy for 
breast cancer found that baseline motivational variables 
(including ‘instrumental attitude’ – e.g. how useful/ben-
eficial the programme was perceived to be) did not pre-
dict adherence [37]. It is unclear whether the differential 
findings are due to differences in research design or treat-
ment context.

Strengths and limitations
This study’s purposive sampling strategy was effective in 
recruiting patient participants living in areas of varied 
SES, increasing the likelihood that our findings reflect 
experiences of people with varying levels of social depri-
vation. Despite challenges resulting from COVID-19 
restrictions, we recruited sufficient participants to pro-
vide useful and varied insights across patient and staff 
groups. The varied roles of individuals included in the 
staff sample increased the potential range of perspec-
tives of those who may act as gatekeepers to preha-
bilitation and/or have useful insights about patient and 
staff experiences. However, the sample lacked varia-
tion in some important respects. Only two ‘non-engag-
ers’ participated, and the non-engagers we targeted for 
recruitment were those who had been referred to the 
P4C Programme; we did not approach individuals who 
declined referral. In order to understand non-engage-
ment, it is important to gain broader perspectives of 
individuals who decline engagement at any stage. The 
remote recruitment approach used may have hindered 
participation of individuals who were less engaged in the 
programme, or a less intensive data-collection approach 
could be more manageable for some individuals.

Our sample was mostly White British, and research 
has identified that individuals from UK minority eth-
nic groups may experience additional barriers to exer-
cise compared with White British individuals [38]. For 
example, mixed-sex exercise environments may not be 
acceptable, and language issues can also be a barrier [38]. 
In the present study, some ‘clinician’ participants identi-
fied ‘language barrier’ as a factor which could impact 
referral, emphasising the need to better understand 
issues impacting prehabilitation participation across 
ethnic groups. Further, whilst we successfully recruited 
individuals across localities with varying SES, it is also 
important that research examining experiences and out-
comes in the context of cancer considers intersectional-
ity between factors such as SES and ethnicity [39]. The 
need for diverse recruitment is an issue for this research 
field more widely [25]. Tools such as the Health Inequali-
ties Assessment Toolkit (HIAT), designed to support 
researchers in designing, executing and disseminating 
research are likely to be valuable. The HIAT advocates 

strategies including involvement of individuals with ‘rel-
evant lived experience’ throughout the research process 
[40].

Implications
Healthcare staff should not make assumptions about 
willingness to participate based on individuals’ level of 
exercise experience. Individuals’ concerns and goals may 
differ, so individualised discussion and support around 
taking part may be valuable. Whilst initial brief informa-
tion, followed up by more detailed discussions with pre-
habilitation staff, seemed acceptable to many individuals, 
some may wish to receive more initial information or the 
ability to consider prehabilitation at a time suitable for 
them.

The potential for prehabilitation to improve recovery 
from surgery seems a major motivator for engagement, 
and individuals who were initially sceptical seemed to 
value feeling physically fitter around surgery and recov-
ery. It may be helpful to include testimonials from such 
individuals to help patients who are initially undecided 
about participation. Buddying may be a worthwhile strat-
egy to facilitate initial engagement by individuals lacking 
in confidence.

Additional perspectives on prehabilitation are needed, 
particularly from a broader sample of non-engagers and 
individuals from minority ethnic groups. We would rec-
ommend involving individuals from such populations 
in designing future research recruitment strategies, and 
using tools such as the HIAT to ensure that inequali-
ties are effectively considered [40]. It would also be use-
ful for cancer prehabilitation trials to be systematically 
reviewed, with the aim of identifying factors associated 
with higher or lower rates of declining participation; this 
is another approach which might provide insights into 
issues impacting engagement in prehabilitation.

A further group which future research could usefully 
include is Exercise Specialists. These individuals had 
substantial involvement with patients who met them to 
discuss prehabilitation initially, and who continued on 
to participate in the programme. Exercise Specialists are 
likely to be able to share valuable experiences related to 
supporting engagement, and insights into patient experi-
ences of considering and participating in prehabilitation.

Conclusions
Participation in a prehabilitation and recovery pro-
gramme was highly valued, with enhancing recovery 
from surgery seeming particularly important to patients 
and staff involved in referral. To ensure benefits reach 
a wide range of individuals, methods and timing of 
approach may need to be personalised. Research to fully 
understand perspectives of non-engagers and individuals 
from varied ethnic groups is needed.



Page 13 of 15Powell et al. BMC Cancer          (2023) 23:744 

List of abbreviations
COVID-19  Coronavirus disease
ERAS  Enhanced Recovery After Surgery
GM  Greater Manchester
NHS  National Health Service
P4C Programme  The Greater Manchester Cancer Prehab4Cancer and 

Recovery Programme
REC  Research Ethics Committee
SES  Socio-Economic Status
TFA  Theoretical Framework of Acceptability

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12885-023-10986-0.

Supplementary Material 1 - Appendix A

Supplementary Material 2 - Appendix B

Supplementary Material 3 - Appendix C

Supplementary Material 4 - Appendix D

Acknowledgements
We are very grateful to two public involvement contributors whose 
comments on the study design and documentation enhanced the delivery 
of this research project: Anthony Collier and Steve Sweeney. Many thanks to 
Leanne Thetford and Amanda Wheeler: GM Active staff who supported the 
identification and contact of potential patient participants.

Author contributions
RP was the study Principal Investigator. RP led on study design, drafted the 
study outline to seek funding, and drafted the study protocol and study 
documents. RP supervised AD in collecting data and led the analysis. RP 
drafted the paper. AD commented on the protocol and study documents. 
AD was responsible for data collection (conducted patient interviews 
and collected survey responses), contributed to all stages of analysis, and 
commented on the paper draft. KRG contributed to study design and 
supported data collection, taking responsibility for approaching patient 
participants. KRG reviewed and discussed preliminary findings. KRG 
commented on the protocol and the paper draft. DF contributed to study 
design and advised on item development for the clinician survey. DF reviewed 
and discussed preliminary findings.  DF commented on the protocol and the 
paper draft. JM initiated the research idea and gained funding for the research. 
JM contributed to study design and discussion of preliminary findings. JM 
commented on the protocol and the paper draft. ZM supported organisation 
of funding, contributed to study design and reviewed participant information 
sheets and data collection tools, particularly contributing to the clinician 
survey. ZM supported all data collection and was responsible for approaching 
clinician participants. ZM reviewed and discussed preliminary findings. 
ZM commented on the protocol and the paper draft. All authors read and 
reviewed the final manuscript.

Funding
This project was funded by a grant from Greater Manchester Cancer Alliance. 
DF was supported by the NIHR Manchester Biomedical Research Centre 
(IS-BRC-1215-20007). The views expressed are those of the authors and not 
necessarily those of the NIHR or the Department of Health and Social Care 
(DHSC). The NIHR and DHSC had no role in the design of this study and will 
not have any role during its execution, analyses, interpretation of the data, or 
decision to submit results.

Data availability
The datasets generated and analysed during the current study are not 
publicly available in order to maintain participant confidentiality, in line with 
ethical approval and participant consent. Restricted access only is permissible; 
contact the corresponding author for information.

Declarations

Competing interests
DF has no competing interests. AD and RP’s research time on the project 
was funded by a grant from Greater Manchester (GM) Cancer.  JM, ZM and 
KRG have the following associations with GM Cancer and the GM Cancer 
Prehab4Cancer and Recovery Programme: JM: Clinical Director; ZM: Previously 
Programme Lead (2018 to 2021), now Allied Health Professional (AHP) Clinical 
Lead; KRG: GM Active Prehab4Cancer Programme Manager.

Ethics approval and consent to participate
The study was approved by the NHS Health Research Authority research ethics 
committee Wales REC 4 (reference 20/WA/0237). All research methods were 
performed in accordance with relevant guidelines and regulations.
For patient participants, informed consent was audio-recorded immediately 
prior to conducting the interview, in a separate file to the interview audio-
recording. Clinician participants gave informed consent by indicating 
agreement with a consent statement in the cover page of the online survey, 
before continuing to respond to survey questions.

Consent for publication
No details are included which could lead to identification of study 
participants. Participants consented to the use of anonymised quotes in study 
reports.

Authors’ information
Roles and backgrounds of the research team; reflection on impact on analysis
The authorship team contained some individuals who had in-depth 
knowledge and a high level of involvement with the Greater Manchester 
(GM) Cancer Prehab4Cancer and Recovery (P4C) Programme, and research-
focussed individuals who were independent of the programme. The research 
was funded by GM Cancer Alliance. Our research procedures were designed 
to be able to draw on the expertise of those involved with the programme, 
whilst ensuring that research and analysis processes were controlled by 
research-focussed team members to minimise any conflict of interest.
JM is a consultant anaesthetist and clinical director of the P4C Programme. 
ZM is an occupational therapist by background. She was the Programme Lead 
of the P4C Programme during the running of the study and is now the AHP 
Clinical Lead for the programme. KRG was the P4C Programme Manager at 
GM Active and her roles included organisation and delivery of P4C assessment 
and exercises, and training of P4C staff. It could be expected that JM, ZM and 
KRG might have vested interest in receiving positive findings related to the 
P4C programme. However, the study was initiated by JM and ZM wishing to 
learn about any barriers to engagement that individuals might experience, 
and to understand peoples’ experiences of the programme such that 
directions for improvement could be identified. The experience of JM, ZM and 
KRG was valuable in ensuring that the study was designed to be as feasible 
as possible to run, particularly given the challenging circumstances of the 
COVID-19 pandemic, and to provide the research members of the team with a 
strong understanding of the programme, answering questions as they arose. 
They also provided valuable insights during analysis, in providing context 
where the research team was uncertain about participants’ meanings, and in 
discussing and giving additional perspectives on the findings.
Whilst JM, ZM and KRG were keen to receive constructive feedback for the 
P4C programme, it was felt that it was important to ensure that the individuals 
leading, and in control of, the research and data analysis were independent of 
the P4C programme to ensure transparency and minimise potential conflict 
of interest. We also had to consider who might have access to the data sets. 
Both patient and ‘clinician’ participants were drawn from a relatively small 
and highly specialised group of people, and even after removing identifying 
details, it was considered possible that JM, ZM and KRG could potentially 
identify participants from datasets due to the nature of discussions, roles, and 
valuable contextual information which participants could provide. Therefore, 
a further step was taken to protect participant identification and to enable 
them to speak and write freely about their experiences, without concern that 
members of their care team/P4C programme, or clinical colleagues, might be 
able to identify them: in our data management plan, approved by Sponsor 
and Ethics Committee, and in participant information, we specified that 
only the research-focussed, University of Manchester-based members of the 
research team would be able to access full data sets.
The research-focussed team members were RP and DF (academic researchers 
with PhDs in health psychology) and AD (a research assistant trained in 

https://doi.org/10.1186/s12885-023-10986-0
https://doi.org/10.1186/s12885-023-10986-0


Page 14 of 15Powell et al. BMC Cancer          (2023) 23:744 

health psychology and research methods to MSc level). These individuals had 
methodological expertise suitable for designing and running this study, as 
well as relevant academic interests. RP’s research focusses on psychological 
factors impacting experiences of medical procedures such as surgery, and 
DF focusses on increasing physical activity in older adults. AD had previously 
worked on a project investigating an intervention aimed at increasing physical 
activity in older adults in Greater Manchester. Data collection was led by AD – 
she conducted all patient interviews - and analysis was led by RP. AD, RP and 
DF had no pre-existing relationships with any of the research participants.
After completion of data collection, but before analysis was complete, RP 
received a cancer diagnosis requiring major surgery. This impacted the 
timeline of completing data analysis and writing up the research, and also 
expanded the perspective RP could take given this broadened personal 
experience. The cancer was not one of the three types which routinely led to 
referral to the prehabilitation programme, but did provide RP with first-hand 
experience of the impact of a cancer diagnosis requiring major surgery and 
the challenges of managing a full-time job alongside arranging cover for sick 
leave, attending multiple hospital appointments and making decisions about 
treatment options. RP could not imagine how she would have been able to 
manage prehabilitation on the run-up to surgery, although she may have 
welcomed post-operative, rehabilitative support, particularly given restrictions 
on standard care caused by the ongoing COVID-19 pandemic.
During the analysis, RP regularly questioned how her own cancer experience 
was impacting on her relationship with the data. She feels that it may 
have enhanced her empathy with the non-engager participant for whom 
participating in prehabilitation seemed unrealistic, and made it seem 
particularly important that in a sample consisting predominantly of engagers, 
the voices of the two non-engagers were not lost. Overall, we feel that having 
this perspective within the research team added to the multi-disciplinary 
nature of the team: we had a cancer patient at the centre of the research 
and analysis process, alongside the perspectives of professionals involved in 
programme delivery and independent researchers.

Author details
1Manchester Centre for Health Psychology, Division of Psychology and 
Mental Health, School of Health Sciences, University of Manchester, 
Manchester, UK
2Present address:  Division of Nursing, Midwifery and Social Work, School 
of Health Sciences, University of Manchester, Manchester, UK
3GM Active, Salford Community Leisure, Salford, UK
4Department of Anaesthesia, Manchester Royal Infirmary, Manchester 
University NHS Foundation Trust, Manchester, UK
5Greater Manchester Cancer Alliance, The Christie NHS Foundation Trust, 
Manchester, UK
6Division of Diabetes, Endocrinology and Gastroenterology, School of 
Medical Sciences, University of Manchester, Manchester, UK
7Present address: North West Lung Centre, Lung Cancer and Thoracic 
Surgery Directorate, Wythenshawe Hospital, Manchester University NHS 
Foundation Trust, Manchester, UK

Received: 9 February 2023 / Accepted: 20 May 2023

References
1. The International Surgical Outcomes Study Group. Global patient outcomes 

after elective surgery: prospective cohort study in 27 low-, middle- and high-
income countries. Br J Anaesth. 2016;117:601–9.

2. Onerup A, Angenete E, Bonfre P, Borjesson M, Haglind E, Wessman C, et 
al. Self-assessed preoperative level of habitual physical activity predicted 
postoperative complications after colorectal cancer surgery: a prospective 
observational cohort study. Eur J Surg Oncol. 2019;45(11):2045–51.

3. Steffens D, Ismail H, Denehy L, Beckenkamp PR, Solomon M, Koh C, et al. 
Preoperative cardiopulmonary exercise test associated with postoperative 
outcomes in patients undergoing cancer surgery: a systematic review and 
meta-analyses. Ann Surg Oncol. 2021;28(12):7120–46.

4. Lahart IM, Metsios GS, Nevill AM, Carmichael AR. Physical activity, risk of death 
and recurrence in breast cancer survivors: a systematic review and meta-
analysis of epidemiological studies. Acta Oncol. 2015;54:635–54.

5. Fong DYT, Ho JWC, Hui BP, Lee AM, Macfarlane DJ, Leung SSK, et al. Physical 
activity for cancer survivors: Meta-analysis of randomised controlled trials. 
BMJ. 2012;344:e70.

6. Moore J, Merchant Z, Rowlinson K, McEwan K, Evison M, Faulkner G, et al. 
Implementing a system-wide cancer prehabilitation programme: the journey 
of Greater Manchester’s ‘Prehab4cancer’. Eur J Surg Oncol. 2021;47:524–32.

7. Cavalheri V, Granger C. Preoperative exercise training for patients with non-
small cell lung cancer. Cochrane Database of Systematic Reviews. 2017(6):Art. 
No.:CD012020.

8. Gravier FE, Smondack P, Prieur G, Medrinal C, Combret Y, Muir JF, et al. Effects 
of exercise training in people with non-small cell lung cancer before lung 
resection: a systematic review and meta-analysis. Thorax. 2022;77(5):486–96.

9. Briggs LG, Reitblat C, Bain PA, Parke S, Lam NY, Wright J, et al. Prehabilitation 
exercise before urologic cancer surgery: a systematic and interdisciplinary 
review. Eur Urol. 2022;81(2):157–67.

10. Thomsen SN, Morup ST, Mau-Sorensen M, Sillesen M, Lahart I, Christensen 
JF. Perioperative exercise training for patients with gastrointestinal cancer 
undergoing surgery: a systematic review and meta-analysis. Eur J Surg Oncol. 
2021;47(12):3028–39.

11. Waterland JL, McCourt O, Edbrooke L, Granger CL, Ismail H, Riedel B et al. 
Efficacy of prehabilitation including exercise on postoperative outcomes 
following abdominal cancer surgery: a systematic review and meta-analysis. 
Front Surg. 2021;8(628848).

12. Cavalheri V, Burtin C, Formico VR, Nonoyama ML, Jenkins S, Spruit MA, et al. 
Exercise training undertaken by people within 12 months of lung resection 
for non-small cell lung cancer. Cochrane Database Syst Rev. 2019;6:Art. 
No.:CD009955.

13. Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. 
A new framework for developing and evaluating complex interventions: 
update of Medical Research Council guidance. BMJ. 2021;374:n2061.

14. Sekhon M, Cartwright M, Francis J. Acceptability of healthcare interventions: 
an overview of reviews and development of a theoretical framework. BMC 
Health Serv Res. 2017;17:88.

15. Brahmbhatt P, Sabiston CM, Lopez C, Chang E, Goodman J, Jones J et al. 
Feasibility of prehabilitation prior to breast cancer surgery: a mixed-methods 
study. Front Oncol. 2020;10:571091.

16. Wu F, Laza-Cagigas R, Pagarkar A, Olaoke A, El Gammal M, Rampal T. The 
feasibility of prehabilitation as part of the breast cancer treatment pathway. 
PM&R. 2021;13(11):1237–46.

17. Banerjee S, Semper K, Skarparis K, Naisby J, Lewis L, Cucato G, et al. Patient 
perspectives of vigorous intensity aerobic interval exercise prehabilitation 
prior to radical cystectomy: a qualitative focus group study. Disabil Rehabil. 
2021;43(8):1084–91.

18. Ferreira V, Agnihotram RV, Bergdahl A, van Rooijen SJ, Awasthi R, Carli F, et al. 
Maximizing patient adherence to prehabilitation: what do the patients say? 
Support Care Cancer. 2018;26(8):2717–23.

19. Agasi-Idenburg CS, Koning-van Zuilen M, Westerman MJ, Punt CJA, Aaron-
son NK, Stuiver MM. I am busy surviving” - views about physical exercise 
in older adults scheduled for colorectal cancer surgery. J Geriatr Oncol. 
2020;11(3):444–50.

20. Crandall K, Maguire R, Campbell A, Kearney N. A qualitative study exploring 
the views, attitudes and beliefs of patients and health professionals towards 
exercise intervention for people who are surgically treated for lung cancer. 
Eur J Cancer Care. 2018;27(2):7.

21. Scholes S. Health Survey for England 2016: Physical activity in adults. 2017.
22. Public Health England. Everybody Active, Every Day: An evidence-based 

approach to physical activity. London, UK; 2014.
23. Scholes S, Mindell JS. Inequalities in participation and time spent in 

moderate-to-vigorous physical activity: a pooled analysis of the cross-sec-
tional health surveys for England 2008, 2012, and 2016. BMC Public Health. 
2020;20:361.

24. Devereux-Fitzgerald A, Powell R, French DP. Conflating time and energy: 
views from older adults in lower socioeconomic status areas on physical 
activity. J Aging Phys Act. 2018;26:506–13.

25. Grimmet C, Bradbury K, Dalton SO, Fecher-Jones I, Hoedjes M, Varkonyi-Sepp 
J, et al. The role of behavioral science in personalized multimodal prehabilt-
ation in cancer. Front Psychol. 2021;12:634223.

26. Ministry of Housing Communities & Local Government. The English Indices 
of Deprivation 2019 (IoD2019). London; 2019.

27. NHS South Central. and West Commissioning Support Unit. Prehab4Cancer 
Evaluation, Greater Manchester Cancer. 2021.



Page 15 of 15Powell et al. BMC Cancer          (2023) 23:744 

28. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative Res 
Psychol. 2006;3:77–101.

29. Spencer L, Ritchie J, Ormston R, O’Connor W, Barnard M. Analysis: principles 
and processes. In: Ritchie J, Lewis J, McNaughton Nicholls C, Ormston R, 
editors. Qualitative research practice: a guide for Social Science Students & 
Researchers. London: SAGE Publications Ltd; 2014. pp. 267–93.

30. Ritchie J, Spencer L. Qualitative data analysis for applied policy research. In: 
Bryman A, Burgess RG, editors. Analysing qualitative data. London: Routledge; 
1994. pp. 173–94.

31. Powell R, Davies A, Rowlinson-Groves K, French DP, Moore J, Merchant Z. 
Impact of a prehabilitation and recovery programme on emotional well-
being in individuals undergoing cancer surgery: a multiperspective qualita-
tive study. Under review.

32. Caspersen CJ, Powell KE, Christenson GM. Physical activity, exercise, and 
physical fitness: definitions and distinctions for health-related research. Public 
Health Rep. 1985;100:126–30.

33. Beck A, Thaysen HV, Soegaard CH, Blaakaer J, Seibaek L. Investigating the 
experiences, thoughts, and feelings underlying and influencing prehabilita-
tion among cancer patients: a qualitative perspective on the what, when, 
where, who, and why. Disabil Rehabil. 2022;44(2):202–9.

34. Miller WR, Moyers TB. Motivational interviewing and the clinical science of 
Carl Rogers. J Consult Clin Psychol. 2017;85(8):757–66.

35. Devereux-Fitzgerald A, Powell R, Dewhurst A, French DP. The acceptability of 
physical activity interventions to older adults: a systematic review and meta-
sythesis. Soc Sci Med. 2016;158(June):14–23.

36. Cooper M, Chmelo J, Sinclair RCF, Charman S, Hallsworth K, Welford J, et al. 
Exploring factors influencing uptake and adherence to a home-based preha-
bilitation physical activity and exercise intervention for patients undergoing 
chemotherapy before major surgery (ChemoFit): a qualitative study. BMJ 
Open. 2022;12:e062526.

37. Courneya KS, Segal RJ, Gelmon K, Reid RD, Mackey JR, Friedenreich CM, et al. 
Predictors of supervised exercise adherence during breast cancer chemo-
therapy. Med Sci Sports Exerc. 2008;40:1180–7.

38. Ige-Elegbede J, Pilkington P, Gray S, Powell J. Barriers and facilitators of physi-
cal activity among adults and older adults from Black and Minority ethnic 
groups in the UK: a systematic review of qualitative studies. Prev Med Rep. 
2019;15:100952.

39. Kelly-Brown J, Kelly EP, Obeng-Gyasi S, Chen J, Pawlik TM. Intersectionality in 
cancer care: a systematic review of current research and future directions. 
Psycho-Oncology. 2022;31:705–16.

40. FOR Equity. Welcome to the Health Inequalities Assessment Toolkit [cited 
2023 11 April 2023]. Available from: https://forequity.uk/hiat/.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://forequity.uk/hiat/

	Acceptability of prehabilitation for cancer surgery: a multi-perspective qualitative investigation of patient and ‘clinician’ experiences
	Abstract
	Background
	Methods
	Design
	Setting
	Participants
	Patient participants
	‘Clinician’ participants


	Procedure & data collection
	Analysis
	Results
	Participant details
	Patient sample
	‘Clinician’ sample
	Impact of COVID-19 on recruitment


	Analytical findings
	A challenging time
	Perceived value of the programme

	Fitting with individuals’ needs
	Patient choice/control
	Tailoring to individual

	Impact of previous exercise experience
	Developing typologies
	Confidence to take part
	Perceptions of exercise programme

	Discussion
	Strengths and limitations
	Implications

	Conclusions
	References


