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Summary

Introduction: Prehabilitation has become increasingly prominent in the context of cancer surgery.
While prehabilitation offers significant benefits, it can also inadvertently broaden inequalities
because it is often more accessible to some than others. To explore the connection between health
inequalities and prehabilitation before cancer surgery, we designed a qualitative study based on case
study methodology.

Methods: Diverse prehabilitation services were purposively sampled. We conducted orientation
interviews with service leads; semi-structured interviews with professionals, patients and carers; and
observations of prehabilitation practice. These were conducted following topic guides informed by
implementation science theory. We employed an inductive thematic approach to allow themes to
emerge, highlighting connections between prehabilitation and health inequalities.

Results: Six prehabilitation services across England and Wales were included, comprising a
combination of established and new services, urban and semi-rural settings and varied healthcare
delivery models. We conducted 47 interviews with professionals, 47 interviews with patients
(including eight with carers) and 28 observations of practice. We developed six themes, which
illuminated how: patients’ circumstances influence their ability to engage; the value of
prehabilitation to patients depends on how it is introduced and understood; services can address,
but also exacerbate, health inequalities; services may offer more and/or less than the prototypical
prehabilitation model; services use and develop an incomplete evidence base; and services work
with limited resources to provide the most benefit.

Discussion: Our findings highlight that while prehabilitation is often presented as a simple concept in
the literature, in practice it is a complex intervention that must integrate with other ongoing
treatments (e.g. surgery, chemotherapy, radiotherapy) during an already challenging period in the
lives of patients. Our qualitative findings from real-world settings illustrate how and why disparities

arise in practice and offer insights for more equitable prehabilitation.



Introduction

Prehabilitation, typically comprising interventions designed to improve the physical, nutritional,
and/or psychological readiness of a patients before major treatments, has gained traction in recent
years. Prehabilitation is associated with improved health outcomes, fewer postoperative
complications and enhanced recovery [1,2], with evidence in several settings, particularly cancer
surgery [2-6]. Nonetheless, the configuration of prehabilitation services across the UK remains highly
variable [7-9], which risks exacerbating existing health inequities, particularly for underserved groups
[10-13]. Most research to date has focussed on the impact of participation in prehabilitation, with
less attention to the factors associated with non-participation. Consequently, there is little
understanding of how these inequities emerge in practice or how services mitigate these disparities
[14,15]. Without understanding these factors, prehabilitation services lack a robust basis for

addressing health inequalities.

The design and implementation of prehabilitation services can place varying demands on the time,
energy, and resources of patients. It may require access to transportation, equipment and
appropriate nutrition. Patients also require the capacity, knowledge, skills and financial means to
engage. Access to these resources and amenities is distributed unevenly across the UK [14], which
may create inequities in participation. In the context of cancer surgery, these challenges may be

further shaped by patient experience of their illness and how it is managed.

Equitable access to prehabilitation is important not only for improving individual patient care but
also for supporting broader health equity goals [16]. To better understand this context, we designed
a mixed-methods project - Prehabilitation Before Cancer Surgery: Quality and Inequality (PARITY) - to
examine how inequities (unfair, avoidable differences in what patients experience) arise and how
inequalities (differences in the distribution of resources) are addressed within NHS prehabilitation

services. This incorporated three sub-studies: a Delphi study on factors influencing quality and equity



in prehabilitation [17]; a service mapping study to identify prehabilitation services, their content,
funding model, and delivery [7]; and case studies of prehabilitation services. The aim of this study
was to examine case studies representing the range of prehabilitation service models identified in
our mapping study [7] in order to identify examples of good practice, including efforts to address

inequalities and to explore the contextual factors that influence service implementation.

Methods

Ethical approval for the study was granted by the Bradford Leeds NHS Research Ethics Committee.
We employed a case study approach [18] underpinned by an interpretivist perspective [19],
combining in-depth interviews with health and prehabilitation professionals, patients and
relatives/carers, along with observations of practice, across six prehabilitation services. This enabled
us to develop a rich understanding of practice in situ as well as the experiences of those who design

and deliver services, and those who engage with them.

Each case study site was purposively selected based on data from our earlier mapping study [7],
which provided a snapshot of services across the UK. We identified services that exemplified
differences in terms of funding sources, geographic location, service duration, design and delivery,
enabling us to think critically about the mechanisms that facilitate, discourage or prevent initial
engagement and sustained participation in prehabilitation. The proposed research sites were

reviewed and agreed upon in collaboration with a patient and public advisory panel.

Drawing on previous research [20-21], we planned initially to conduct approximately ten interviews
with professionals; ten with patients (and relatives/carers); and five to eight observations at each
site. However, the final sample size and the decision to close research sites were guided by the
principles of information power [22] and influenced by practical considerations (e.g. the needs of the

prehabilitation service). Our protocol proposed eight research sites across the UK, including at least



one in Wales, Scotland and Northern Ireland [23]. However, we were unable to recruit sites in
Northern Ireland as those sites had existing commitments to other research, and we were unable to
identify eligible services in Scotland [7]. We therefore narrowed the scope of the study to six England

and Wales-based sites, in agreement with the study oversight group and the funder.

Written informed consent was provided by participants except in the single case where a participant
was lacking mental capacity [24], when the declaration of a consultee was sought. For observations
conducted in public or large-group settings where obtaining individual consent was not feasible,
posters or virtual backgrounds for were displayed to indicate that observations were taking place and
provide instructions on how to opt out. We began data collection by conducting a semi-structured
‘orientation’ interview with prehabilitation service lead(s) (online Supporting Information Appendix
S1). This was designed to supplement our existing data [7] and provide a detailed understanding of

the service (e.g. about funding, how the service is managed and where prehabilitation takes place).

A local collaborator (usually the service lead) acted as a ‘gatekeeper’ and facilitated access to the
service and potential participants. In most cases, local collaborators worked closely with our team to
help identify and recruit potential participants and arrange site visits. This was not always
straightforward. In one instance, access was delayed due to setbacks in the setup of the
prehabilitation service. In another, the service lead temporarily withheld access due to a critical
incident at the hospital. Consequently, the research team spent more time ‘in the field’ at some
research sites than others. At some research sites, the service lead provided a weekly schedule of
prehabilitation activities. These schedules became useful methodological tools that enabled us to

observe a diverse range of prehabilitation activities during our site visits.

We sought involvement from patients awaiting cancer surgery who had experienced prehabilitation,

and those who had not (typically because their cancer type was not eligible for prehabilitation in



their institution). Participants were recruited through one of two approaches: some were identified
and approached by professionals who acted as ‘gatekeepers’; others were recruited via convenience
sampling if they had an appointment with the prehabilitation or pre-operative team on days when

the research team was present.

All interviews and observations were informed by topic guides, drawing on the Promoting Action on
Research Implementation in Health Services (PARiHS) framework, and developed with input from our
patient and public involvement group and trialled with volunteers from within the research team
(online Supporting Information Appendices S2 and S3) [25-26]. Applying this framework across two
data collection methods allowed us to examine phenomena from complementary perspectives,
capturing work as articulated in the interviews and work as done in practice. This framework also
aligned with our focus on implementation, as well as insights from earlier stages of the project
[7,17]. Interviews were conducted in person, via videoconferencing (Microsoft Teams, Microsoft Inc.,
Redmond, WA, USA), or by telephone, according to the participant’s preference. Observations were
recorded as shorthand fieldnotes. These were then used as prompts to help us reflect upon events
and create more detailed fieldnotes at the earliest opportunity. Documentary sources of information
(e.g. patient leaflets, posters) were also used to help develop our understanding of each
prehabilitation service. To minimise participant burden, interviews were conducted flexibly and the

interview schedule was adapted and shortened when participants had limited time.

All interviews were audio-recorded and transcribed verbatim by a professional transcriber under a
confidentiality agreement. All interview transcripts and fieldnotes were pseudonymised by allocation
of institutional and individual pseudonyms, and the removal of geographic and personal details to
maintain the participant and research site confidentiality. Data collection and analysis was led by a
team of co-authors (CH, HS, XZ, SS and CS). The research team regularly reflected on the insights

being gathered, and how their own experiences and positionality impacted the data being collected



and its interpretation. These discussions considered how our professional backgrounds and
experience (CH, a social scientist; HS, a healthcare sociologist; XZ, a health services researcher with a
nursing background; and SS and CS, academic anaesthetists) and our personal and professional
experiences of cancer treatment and broader life circumstances (e.g. work-life balance, financial

(in)security) could shape the data we were collecting and analysing.

We undertook an inductive thematic analysis drawing on Braun and Clarke’s method (i.e.
familiarisation; initial coding; searching for themes; reviewing themes; defining and naming themes;
producing the report) [27]. Analysis was facilitated by cloud-based qualitative data management
software, (Quirkos Cloud, Quirkos, Edinburgh, UK), which enabled team members to code
simultaneously. We developed a shared codebook and met frequently to discuss codes, promoting
consistency across the analysis [28]. While defining themes, we conducted a workshop with co-
investigator AP (a patient advocate with lived experience of cancer treatment) to examine how the
themes resonated with her own experiences. Themes were subsequently refined following this
workshop and during manuscript preparation. This report is prepared in accordance with the

Standards for Reporting Qualitative Research [29]

Results

Six prehabilitation services across England and Wales were recruited (Table 1). These services varied
in their duration of establishment, geographical settings and approach to service delivery. Physical
fitness, nutritional and psychological-based interventions were delivered to differing extents and
through a variety of formats, from one-to-one in-person sessions to online group classes. Data

collection was conducted between August 2024 and March 2025.

In total, 50 healthcare professionals, 61 patients and 11 relatives/carers participated in the study.

Demographic details are provided in online Supporting Information Table S1 and this includes those



who participated in interviews and small group observations, but not those who participated in

public/large group activities where individual consent was not obtained.

A total of 94 interviews were conducted: 47 with healthcare professionals; and 47 with patients.
Eight patient interviews also included relatives/carers, with a total of 11 participating. The median
(IQR [range]) duration of healthcare professional interviews was 46 (27 [22-75]) min and of patient
interviews was 30 (16 [11-92]) min. Patients reported varying levels of engagement with

prehabilitation, ranging from no engagement to weekly participation.

Access to patient participants was, in part, influenced by gatekeeping practices within prehabilitation
teams, sometimes through identifying ‘good’ or ‘potential’ cases. This may have shaped the sample
to favour participants who were more engaged, with more complex or uncertain cases being
underrepresented. This emphasises the importance of including patients who had not received

prehabilitation.

We conducted 28 observations of practice across the six sites (Table 2). All observations were overt
(i.e. the participants were aware that they were being observed) and involved a varying degree of
participation (e.g. on occasion, researchers were invited to engage in conversation or to join in with

exercise classes) [28].

Our observational data provide insights into day-to-day practice, patient-healthcare professional
dynamics and the contextual factors shaping prehabilitation delivery. We observed firsthand how
prehabilitation services operate amid the everyday challenges of communication, workload and

limited resource. These elements were not always visible through interviews alone.

We identified six themes relating to the equitable implementation of prehabilitation services (online
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Supporting Information Figure S1). The quotes presented below reflect accounts that provide

detailed insight into the themes.

Theme 1 - How patients' circumstances influence their ability to engage

Patient engagement is recognised as being crucial to the success of prehabilitation [30]. Patients
must introduce and integrate new activities (e.g. regular aerobic exercise) and behaviour changes
(e.g. dietary modification) into their daily routines, placing additional demands on their time and
energy. Our data show that, particularly in the early stages after diagnosis, patients are often
simultaneously processing both their diagnosis and information from their healthcare team about
treatment options. During this period, while awaiting further communication from their healthcare
team, patients describe their experience as emotionally unsettling, marked by apprehension,
uncertainty, sadness, frustration and a sense of being overwhelmed. In addition, cancer treatment
and its associated symptoms create additional challenges to engagement with prehabilitation. The

extract below provides insights into early experiences following diagnosis:

Interviewer: ‘[How] did you feel after you were diagnosed?’

Noah: ‘Well, it’s ... it’s funny now, really, it’s settling in now, considering obviously’

Noah’s wife: ‘Such a shock.’

Noah: ‘Just got to wait now to see what they can do for me. This is the thing... | was waiting to
know what they can do for me, if they can do anything, if | can have an operation, or | can’t, |
don’t know.

[After his initial reaction, he goes on to explain how he feels now]

Noah: ‘Well, you more or less go into denial, you try to forget it, put it to the back of your mind,
you know? It raises itself all the time, especially at night, when you wake up in the night and
you're thinking about it.”

Noah, Patient (experience of prehabilitation), Interview, Greystones
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For many patients, learning about their diagnosis and treatment prompted them to engage in
practical or spiritual forms of preparation, such as ‘decluttering the home’; practicing mindfulness;
and getting their personal affairs in order. While awaiting surgery, these activities helped patients
address practical concerns and momentarily divert their attention. Consequently, they became
meaningful ways through which patients manage the time they have leading up to their surgery.
However, performing these activities also takes up time, leaving less opportunity to engage in other

activities:

‘... I've got to show somebody how to run my business in case things go really badly. | have [to]
write my will, | have to get powers of attorney done. Yeah, I've got till [date] when my surgery
is. So that’s the other thing, because if | was just to sit at home, just doing nothing, | would fret,
| would be unhappy, so all I'm going to do, I’'m just going to bloody distract myself by working
bloody hard while | can, for three weeks before somebody rips a hole in my stomach and takes
out all my organs...

Frankie, Patient (experience of prehabilitation), Interview, Daleshead

As noted above, participation relies on the time, energy and other resources that patients can
commit while managing other competing priorities. This relates not only to the emotional and
cognitive demands of preparing for treatment but also to the ongoing demands of their everyday
lives. Many participants described managing pre-existing health conditions, impairments or
disabilities and coping with symptomes. In addition, many participants balanced caring responsibilities

and other commitments, leaving little or no time for themselves:

Penelope: Discussed current treatment (hormone tablets) - patient experiencing bone pain side

effect. Discussed asthma — taking steroids for 5-6 years; caused diabetes; not able to have
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surgery yet as diabetes not well controlled enough.

Occupational Therapist: ‘How are you feeling in yourself in terms of everything going on?’
Penelope: Talked about caring responsibilities for adult son (who is living with severe disability
because of cerebral palsy). Gets help with caring for son from two carers per day. Discussed
caring arrangements for son after surgery — plan for second adult son to be paid for this. Sleeps
in same room as son — currently poor sleep. Plan discussed to support sleep after surgery.
Occupational Therapist: ‘What’s your support network?’

Penelope: Mentioned her youngest son and carer who is close friend.

Occupational Therapist: ‘It’s completely understandable... that when you get a date [for
surgery] the nerves and the worries get worse.” Enquiry about relaxation techniques
Penelope: ‘What’s relaxation?!’

Observation notes taken during a patient’s initial assessment, Wansfell

During this consultation, Penelope articulates the strain of managing her own needs while being a
full-time carer, showing how the demands of caregiving can significantly limit autonomy. Beyond this,
many patients rely on others for care and/or transportation to hospital appointments, but often
these carers/relatives have their own conflicting demands. The excerpt below illustrates how the
reliance on family support and other (indirect) constraints can influence the capacity of a patient to

engage with prehabilitation:

Physiotherapist: ‘The other part of what we do is classes...you’re in the middle of [Anita’s
hometown] ... He indicates that the nearest locations where these classes are available are at
[Leisure Centre 4] and [Hospital 19].

Anita’s son: Explains that - ‘transport is an issue’. Anita’s son drove Anita to her appointment
today but took time off work to do so. He then questioned the benefit of attending the classes,

due to the timing - ‘Christmas isn’t too far away and if she gets a date in Jan...".
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Physiotherapist: Reassured Anita’s son, explaining that there are benefits of performing the
exercises for at least 7-10 days before surgery.

Anita’s son: Replies, ‘ah okay’.

Physiotherapist: Asks Anita - ‘do you think you can commit today?’

Anita’s son: Responds - ‘We just need to figure out the logistics.’

Observation notes taken during Anita’s initial prehabilitation assessment, Greystone

Although the physiotherapist attempts to engage with Anita (the patient) in the exchange above, the
negotiation takes place with her son, illustrating how the commitments of carers/relatives can
influence participation by virtue of their role in aiding with activities of daily living. Symptoms,
impairments and commitments are important in this context because prehabilitation requires active
participation. Taken together, these examples illustrate that, beyond motivation and emotional
resilience, there are broader practical, logistical and social influences that shape whether patients
can engage. This underscores the importance of designing and implementing prehabilitation services

in ways that minimise additional burden during an already difficult period.

Theme 2 - How the value of prehabilitation to patients depends on how it is introduced and
understood

Most patients recognise the potential value of prehabilitation, yet many were acutely aware that this
did not necessarily translate into clear benefits for them. This was influenced by preconceptions
about upcoming healthcare interventions; personal and healthcare circumstances; perceived gaps in
care; and the timing of interventions within the care pathway. Patients generally perceived
prehabilitation as valuable, because of its potential to shape their postoperative health outcomes
and maintain a sense of control during the waiting period, resonating with the meaningful activities
described above (Theme 1). Patients often made strong connections between physical fitness and

dietary optimisation, and reducing peri-operative risk:
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Interviewer: ‘So in terms of you coming here for prehabilitation, then, how did you decide that
you did want to do it? Was it a shared decision between you and-’
Kevin: ‘| want to live, | want to be as fit as possible going into the operation, that’s it.’

Kevin, Patient (experience of prehabilitation), Interview, Rosthwaite

Above, Kevin draws a clear association between being ‘fit’ and a reduced risk of peri-operative

mortality. Patients also connected nutrition and risk:

‘I was always going to try to do it myself, but it’s easy to slip and fall off. So where you're
phoning them reqular, or they’re phoning me regularly, to be able to say, “I’'ve gone from 16
[stone] to 15,” “I've gone from 15 to 14 and a half, from 14 and a half to 14,” it’s encouraging
that you can keep saying, because you don’t want to say, “This month, I’'m 14,” and phone them
back in six weeks, “I'm now 15 stone 2”. So, where you’re encouraged, because you’re talking to

someone, you’re reporting regularly on your physical being...”

Jake, Patient, (experience of prehabilitation), Interview, Newlands

Here, Jake describes his progress in terms of weight loss, enabled by the continuous support of
prehabilitation professionals. While this concept of nutritional wellness aligns more closely with
societal ideals of body image [31] than the nutritional goals of peri-operative care (which typically
advocate against intentional weight loss [32,33]), it represents a positive impact from Jake’s
perspective. In these instances, prehabilitation becomes a catalyst through which patients can
support themselves and reduce the risk of complications. Consequently, the timing of prehabilitation
interventions is critical, determining the degree to which patients can make use of this opportunity

before surgery.
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Despite the value of prehabilitation to many patients, some perceived prehabilitation as a missed
opportunity, particularly when the intervention was seen as irrelevant (e.g. exercise interventions

offered to patients who already exercise recreationally) or when it was offered at a late stage:

‘[Prehabilitation is] rubbish, because- simply because not a lot has been happening with me and
I gather that | should have probably been doing all this now a few weeks back, rather than- but
it was only decided the operation was going to go ahead last week, you know, so | can’t really
say that - I've not benefited from it, because there’s so little time in between the [decision] and
the operation, you know?’

James, Patient (experience of prehabilitation), Interview, Greystones

Above, James, who attended his first prehabilitation appointment less than a week before surgery,
expresses his dismay, realising that he “should have probably been doing all this now a few weeks
back”. Taken together, these examples illustrate how the success of prehabilitation partly depends on

its integration and coordination with other aspects of treatment and care.

While prehabilitation is offered to an increasing number of patients nationwide, there are many for
whom it is not available, either because no service exists where they are receiving treatment [7] or
because they are ineligible for inclusion in a service. Some patients identified ways in which
prehabilitation could have been useful in their care. For example, Cynthia (below) turned to the

internet for information regarding the role of diet:

‘I think [prehabilitation would be] useful because I've asked a few questions about nutrition,
things like, you know, “Should | be drinking soya milk,” because you read about soy containing
oestrogen, and | think sometimes there’s this slight gap, because | can look at menopausal

things and | can look at breast cancer things, but there’s not many that combine the two, so
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when | came off [hormone replacement therapy], | was like Googling... So, there’s a few little
gaps in there, and | think that would have been perhaps quite useful to be able to find a bit
more about that, have some about that.’

Cynthia, Patient (no experience of prehabilitation), Interview, Robinson

Although the restrictive inclusion criteria of many prehabilitation services is perhaps the most
explicit type of “intervention-generated inequality” in our data [34], even amongst patients for whom

prehabilitation is technically available, other systemic and structural inequities in access exist.

Theme 3 - How services can address, but also exacerbate, health inequalities

It is well-recognised that some groups (e.g. those living in socio-economic deprivation, certain ethnic
minority groups, patients living with frailty and/or multimorbidity) face greater barriers to engaging
with prehabilitation [10-13]. Patients who fall within these groups also face higher peri-operative
risks [35,36]. Therefore, prehabilitation could be less accessible for those who would benefit the

most.

Staff at all case study sites were aware of the implications of inequitable access to prehabilitation
and had implemented measures to mitigate against this. These strategies varied between sites,
shaped by the resources available (e.g. space, finances) and the perceived needs of the population

served:

‘... we have a really poor population in [our city], and exercise doesn’t feature in terms of their
day-to-day living, | suppose, and we also have, therefore, a poor population in terms of their
fitness to undergo treatment. So even though we’ve got lots of treatment, people don’t get
treatment because their fitness is so poor that they can’t tolerate it... there’s a two-pronged

attack... at the moment, especially in relation to lung cancer, that we need to get these patients
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early on in their disease, but we also then need to get them fit enough to tolerate the
treatments that we’ve got, and if we miss out one of those two things, then it doesn’t work,
we’re not getting good survivorship from them. So, | think that was the real driver, that we need
to improve the health, the exercise tolerance of this group of people, so that we can give them
treatment.’

Key, Specialist Nurse, Interview, Rosthwaite

Above, Key explains how her service addresses an important barrier in the city where it is based. By
providing access to exercise at no (or reduced) cost to patients, services like Rosthwaite aim to make
fitness facilities accessible to those who otherwise would be unable to afford them. However, travel
to exercise facilities, even if they are free, may limit participation. To address this, three services
(Rosthwaite, Greystones, Dalehead) delivered at least some elements in community settings,
reducing time and travel demands on patients. However, despite these efforts, some patients remain

excluded:

‘No, | don't think [our service is] fair from a geographical perspective... | don't think we in-reach
enough into those communities. | think if we want people to access exercise classes that may be
30 minutes' drive away, then that is going to be a barrier. Likewise, if you haven't got transport
it’s going to be a barrier. So, | think geographically we've got things that that might inhibit
people from joining. Additionally, some of our patients actually come from a different
[organisation]... So, for example, we had a referral for a gentleman that's having his diagnostics
and treatment within [our organisation], but he lives three hours away and he was like, “I don't
know if | want to travel three hours for my prehabilitation assessment...” In terms of digital
inclusion, you know, we are going to start to provide digital opportunities for patients... but we
know that there's a degree of... barriers... internet connectivity, you know, devices.’

Mary, Service Lead (Dietitian), Interview, Greystones
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Here, Mary acknowledges that, although her service is available at multiple locations, this is not
always enough in a semi-rural location, where some people still need to drive long distances to
attend. This exacerbates inequalities because it disadvantages those who reside in rural communities
(who may have higher risks of peri-operative complications [37]). She also expresses discomfort
regarding the decision to offer online services, based on digital exclusion, which emphasises how

implementing a solution for some patients may diminish accessibility for others.

A further example of challenges in community settings is that resources are often adapted for use in
prehabilitation despite being designed for other purposes. For example, leisure centres are designed
for leisure, not healthcare. The excerpt below illustrates how the loud music, common to many gym

environments, can impair communication during prehabilitation sessions:

Loud, energetic music playing in the gym space made it particularly difficult to have a
conversation... Laurie (exercise practitioner), Kevin (patient) and | found it difficult to follow
conversation at a ‘normal’ volume to begin with, unable to hear our own voices properly and
each consciously leaning in to speak directly into the others’ ears. Kevin, who wore two hearing
aids, explained that | should speak directly into his right ear to allow him to hear me more
clearly...

Observation notes taken during a patient’s gym session, Rosthwaite

Although the above examples draw on the complexities of community-based delivery, paradoxes of
inequitable access were evident in all services: online delivery (exemplified by Newlands) makes
access easy for many, but excludes those without internet access, whereas hospital delivery
(Wansfell, Robinson) offers a standardised and appropriate environment, but can result in travel

requirements that are unsuitable for some.
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Theme 4 - How services may offer more and/or less than the prototypical prehabilitation model
Across our case study research, we observed that prehabilitation services may simultaneously offer
less and more than the prototypical triad of exercise, diet and psychological interventions. They can
offer less in that there are discrepancies between the realities of service delivery and the idealised
version of prehabilitation found in the literature. However, they also can offer more in terms of the

benefits that patients perceive, and the teams’ aspirations for what it can offer.

One way in which discrepancies between ideals and practice are visible is how the core components
of prehabilitation are prioritised in practice. Typically, prehabilitation interventions are represented
pictorially as an equal triad of physical fitness, emotional health and nutritional wellness, often
depicted in equal measure [32]. However, in practice, certain elements tend to dominate. Across our
sample, exercise interventions (often delivered in practical ways, such as exercise classes) took
precedence, followed by dietary interventions (typically delivered through advice), then

psychological interventions (often implicit):

‘.. the predominant role in the team is to get the patients fitter, really, so from a physical health
point of view, it’s to optimise them as much as we can, get them as strong as possible, get them
cardiovascularly as strong as we can, so when they go into treatment... they’re a lot fitter, a lot
stronger. And | deal in lung conditions, as well, so if they’re going for treatment, it’s preparing
them for that treatment [from] a physical point of view, so that they can actually cope with the
demands of that treatment a lot better.’

Adam, Physiotherapist, Interview, Greystones

Above, Adam explains the purpose of prehabilitation from his point of view: to make patients

‘strong’ so they can ‘cope’ with treatment. This perspective, articulated by other prehabilitation
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professional, was triangulated by the considerable resources dedicated to physical fitness (e.g.
staffing, classes, gym sessions). It is notable, however, that exercise-based interventions take
precedence in the discourse around prehabilitation in the medical literature [5], as articulated by

Alexander in his discussion of the nuances in the evidence for exercise:

‘The aerobic is more about what you're trying to get - your heart rate up - and it's got an
element of strengthening to it as well. And obviously with exercise it's repeated, you get
increasing stimulation [to build] more reserve and build activities... When you look at the
evidence base, most of the evidence base in prehab is based in aerobic. Particularly [high
intensity interval training] type, you know, high intensity exercise.

Alexander, Clinical Lead (Anaesthetist/Intensivist), Interview, Rosthwaite

Although the ‘triad’ model of prehabilitation is not implemented equally in practice, our data
highlight diverse forms of meaningful participation that fall outside the classical structure. These are
rarely captured in service specifications or conventional outcome measures (e.g. 6-minute walk test;
cardiopulmonary exercise testing [3-5]) and are seldom acknowledged in the academic or patient-

facing literature:

‘You need to have a plan for the day and you need to have some structure, and | think if you’re
wallowing around with the shock of a diagnosis — which was very unexpected in my case — and
you’ve got no sort of structure to your day, it can be really unhelpful. So, to be given some sort
of plan of eating, plan of exercise, and understanding of the help you can reach out for is very,
very helpful... | think they’ve generated a positivity in me, which has been very useful. And I've
felt supported and I've felt that, OK, now I’'ve got all these abilities and knowledge and
understanding that | can put into place, and simple exercises and just focusing on my diet and

being able to think about the things | may need to put in place is a way of positively accepting
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each day that there is something that you can always do. So, | think prehab was very good from
that point of view: it gave me structure.

Carolina, Patient (experience of prehabilitation), Interview, Greystones

“..this is what | was going to go back to, we do the prehab exercises and it may be that I've just
come a little bit more out of my shell, because I’m not- | can put on a really good facade and be
the life and soul and really in people’s faces or | can be comfortable with myself and just sit back
and just watch and occasionally say stuff, but with that, we’ve finished the classes and last
week — not yesterday, but last week’s class — after the class, we were all, we were actually
sitting there, chatting a little bit about our treatments and things, because — | don’t know what,
| said something, one of the ladies there was going through something and | said, “I didn’t
realise you’d come through it all, because you look amazing,” and she then started talking about
her mouth, how her mouth was still sore, and | was like, “How is that still sore after, like, how
long after, because I’'ve got it now?” and she said, “Oh, no, it’s for months after,” and all that,
and it’s like, “Oh, right, this is really informative,” and that little session, it was almost like
having a- a bit like a counselling session afterwards, but a sharing session, after our gym
session, and that was one of the most useful things that has happened since the overall
diagnosis, really.’

Nathan, Patient (experience of prehabilitation), Interview, Newlands

Above, Nathan describes the social benefits of attending a class alongside people who are facing

similar issues to his own, and Carolina describes how a routine of activities can bring order to an

otherwise chaotic time. Although these benefits relate principally to psychosocial wellbeing, we also

encountered examples of practical healthcare benefits that go beyond stated service aims:

‘.. just being an advocate for people really, to... give the [general practitioners] a bit of a shove
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[and] get in touch with them and... formally say as a professional... “this is what we've seen and
this is what we think you perhaps need to address”. Whereas the patients... unfortunately these
days often have trouble getting appointments, they can't get the point across when they do. So
again, just the advocacy role that our service [offers] is really good...

Louisa, Occupational Therapist, Interview, Dalehead

Above, Louisa illustrates the benefits of having regular contact with a healthcare professional
(described by some as ‘checking in’); it allows health problems to be identified and appropriate
referrals made, thereby performing an unofficial screening and advocacy service. This is particularly
valuable for patients who may not have the energy or confidence to advocate for themselves, at a
time when the NHS appears increasingly fragmented and under unprecedented organisational strain

[38-40].

Theme 5 - How services use and develop an incomplete evidence base

As would perhaps be expected for a complex, recently developed intervention, the evidence base for
prehabilitation remains incomplete [10]. Some cancer types (e.g. colorectal, lung) are better
represented than others (e.g. breast, gynaecological, rare cancer types) [10], and some components
of prehabilitation are more thoroughly investigated than others (Theme 4). Prehabilitation staff were
cognisant of these limitations within the evidence base; in general, services were designed to focus

on patient cohorts for whom there was substantial evidence of benefit:

‘The reason we chose... colorectal and lung is that's where the strongest evidence base is...

That's why we chose those pathways...”

‘.. I was very keen that, when we designed it, that we went where the evidence was because

you could have been criticised to say, “well, let's give it to everybody” and we didn't do that
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because... [you] lose the ability to understand the impact you're making.’

Alexander, Clinical Lead (Anaesthetist/Intensivist), Interview, Rosthwaite

Here, Alexander recognises that the evidence is ‘strongest’ for particular cancers and explains how
his service was designed to align with this. He also outlines risks of going beyond the evidence base
in terms of reputational harm and the inability to measure impact. These were recurrently
recognised as concerns in the context of prehabilitation, where doubts prevail amongst some

colleagues:

‘Anecdotally from our meetings... the [prehabilitation] consultants are... the ones [who] speak
to the... more senior consultants and the other specialities [to] try and promote things. And
[they say that] within the anaesthetics department, there's groups [who] are pro-prehab and
can see the value of it, and then there are other groups that say “oh, actually, you know,
whoever needs any sort of optimisation for surgery? Let's just get on and do the surgery!” And
then... some... consultant surgeons [say] “there's not any... evidence to show it’s successful...
Why would we refer anyone to you...? ...can you show us your impact, your positive impact
yet?” And | think that that currently we don't have the data yet - not because it's not there,
but... we haven't tried to get it together and do anything with it...”

Hazel, Peri-operative Physician, Interview, Newlands

As articulated by Hazel, prehabilitation services often generate new evidence, which extends beyond
the quality assurance endeavours that would be encountered in any clinical service; prehabilitation
services are challenged not only to maintain high-quality care, but to justify their existence through
showing impact. This indicates that prehabilitation is seen by some as non-essential, which
constitutes an existential threat at a time of financial restraint. Hazel’s account also appears to

ascribe a generational and professional aspect to this scepticism, hinting that ‘more senior’
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consultants may be less likely to endorse this (relatively new) approach.

Despite the incentives to remain within the bounds of evidence, it was also recognised that this may
lead to exclusion. While limiting inclusion criteria would be an uncontroversial approach if there was
evidence of no benefit, the incomplete nature of the evidence base (which to date has focused on
more prevalent cancers and more invasive surgery) means that there are situations where there is no
evidence to guide practice. Filling gaps in knowledge was recognised as an important role for services

as they become more established:

‘.. for the other tumour groups, particularly skin and upper [gastrointestinal], they’ve been the
last two that have joined [the prehabilitation programme]: they’ve actually approached us and
asked if they could have a prehabilitation offer, and they acknowledge that they want to start
small and targeted, to really... focus on measuring success in those tumour groups, because
nationally, there isn’t [sic] a lot of data around using prehab perhaps with some of these tumour
groups...”

Harper, Macmillan Nurse, Interview, Dalehead

Many prehabilitation staff were involved in the generation of data, comprising both research, and

evaluations of their individual services:

'So I [ran] a randomised trial which demonstrated that exercise intervention before surgery...
improved quality of life, and I'm very aware [that], having done an [doctorate] in it, that other
research studies have demonstrated that there's improved survival [in] colorectal cancer
surgery and since we've introduced our service, we've cut the length of stay for colorectal
cancer surgery operations by two days...'

Peter, Surgeon, Interview, Newlands
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Peter describes outcome measures which are commonly used in prehabilitation: quality of life;
survival; and duration of hospital stay. Of these, duration of stay was seen as being particularly
significant amongst locally generated data, because it speaks to the challenges faced by healthcare

organisations, and can be used to inform financial cost-benefit arguments for prehabilitation:

Interviewer: And are you aware of any impact that the service has had on local patient care or
patient outcomes?

Arden: ‘Definitely on patient outcomes. So, our project manager and admin are really, really
good at collecting the outcome measures, and somehow have managed to, in some kind of
magical equation, let’s call it, have managed to equate that to bed savings. It’s not something
that... | focus on a day-to-day, but we really do have to be aware that this is what is going to get
us funding, and if we can prove that we are cost-effective and efficient, then this is where our
funding’s going to come from.’

Arden, Physiotherapist, Interview, Dalehead

Beneath this narrative of ‘proving your worth’ lies an underlying fragility that underscores the
precarious nature of services. This places demands on professionals, influencing how care is
prioritised and delivered, and as articulated above, how the value of a service can be weighed in
different ways, including the need to show value for money in financially challenged NHS

organisations [40].

Theme 6 - How services work with limited resources to provide the most benefit
Professionals working within prehabilitation services recognised the importance of delivering high-
quality, equitable, person-centred care, while also needing to operate within resource constraints

that shape how services are delivered. Idealised versions of care were often challenged by the
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realities of practice. For example, across our data, the importance of delivering care in person
became evident. However, the reality of delivering care in-person consistently and effectively is
thwarted by resource constraints for both prehabilitation services and patients. Below, Zoe
underscores the importance of in-person contact, which enables her to draw on tacit knowledge,

body language, and non-verbal cues that may be hard to discern in remote consultations:

‘We prefer to see patients face to face, because you do get... a better sense and a... better
picture from the patient when they’re sat in front of you. So, we would always offer that as... a
first port of call, really... You can often pick up on more things, certainly from a well-being point
of view; you can pick up on more body language cues and how engaged the patient is or, you
know, if they’re talking about things, if they’re on the verge of tears... which is more difficult to
do on the phone because [l] think a lot more of that can be masked a little bit more.’

Zoe, Occupational Therapist, Interview, Wansfell

It became evident across our observational data how in-person care enables a more relational and
responsive approach. In the below instance, the reflective notes show how in-person care translates

static information (e.g. diagrams) into effective, embodied practice, in those exact moments:

Elements of the observation served as a reminder that diagrams and written explanations
provided to patients are subjective and may not always include enough detail to allow...
patient[s] to perform... exercise[s] safely and to the best of their ability. Both therapy assistants
acted as a ‘bridge’ in this respect, by monitoring patient posture (e.g. ‘Look up Jim’), [adjusting]
positioning and providing advice on how they can improve their performance.”

Reflective notes from an in-person exercise class, Greystones

Nevertheless, it was evident that prehabilitation teams recognised the burden that face-to-face
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appointments place on patients (Theme 3). For example, at Wansfell, the team explained that while
prehabilitation is available to patients across the citywide catchment area of their organisation,
physical clinical space is only available at one hospital, presenting challenges which are further

compounded by other organisational constraints:

‘...we have highlighted that ideally, we would be able to do clinics on different sites. But
[estates] is a big issue, and a new hospital was built in City 1, and it was designed a long time
before we moved in. So, there weren't a lot of clinic spaces, and so there's not a lot of space. We
can't just rock up somewhere and be in clinics, so that feels like something that is a real
challenge for us and [it]... doesn't prioritise patients’ time, but | feel quite limited in what | can
do to change that.”

Freya, Service Lead (Physiotherapist), Interview, Wansfell

Within the NHS, prehabilitation is still a relatively new concept, with even the most established
services only 10-15 years old. These services must integrate within the existing NHS infrastructure
and real estate, nearly half of which is over 40 years old [41], where space is limited and where
multiple services co-exist. Consequently, it becomes essential for the service to develop ways that
improve the operational efficiency of the resources available. The value of the support that
prehabilitation provides can also depend on the needs of individual patients and capacity
prehabilitation professionals to support them in those exact moments. This is not solely a matter of
professional expertise, but also of how care is delivered in practice. In the excerpt below, Joanne
divides her attention between two patients with differing needs, impacting the quality of support

that each patient receives:

Over the course of the gym induction, Joanne (exercise specialist) divided her time and attention

between... two patients. Each patient had different physical abilities and needs, and they were
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both using different exercise equipment, guided by Joanne, to suit their physical ability.
Consequently, Joanne was moving back and forth between the two patients using different

equipment throughout the hour-long session...

Potentially because of spending little time with Carson [one of the two patients] at any given
moment, when he was shown a new piece of equipment, there was no explanation regarding
(A) what performing the exercise would do for Carson, or (B) how to configure the settings on
the machine. There is a difference between ‘knowing the setting’ that the piece of equipment
should be set to (this is noted on the patient’s personal programme) and knowing how to
configure the settings on the piece of equipment itself.

Reflective notes from a gym induction session, Rosthwaite

Regardless of how prehabilitation was delivered across our case studies, whether in-person, virtually,
in a domiciliary setting or through a combination of these, services were working within resource
constraints. In these conditions, implementation becomes a balancing act between maintaining the
quality and relational aspect of care and ensuring equitable access to services. Recognising this
balance helps to explain how variations in care emerge less from professional shortcomings, and

more from the systematic constraints influencing care delivery.

Discussion

Based on data from ‘real world’ settings, our work identifies that prehabilitation is multifaceted,
carrying different meanings for patients and professionals. Many patients describe and experience
prehabilitation in practical ways, focusing on physical preparation for surgery. For many
professionals, this extends further framing prehabilitation not only as a means to improve surgical
outcomes, but also to equip patients with tools and knowledge to manage their health during

rehabilitation and beyond. In addition to its pragmatic value, prehabilitation provides a sense of
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continuity for patients [17], offering stability, peer interactions and a familiar healthcare presence.
These co-benefits are not always explicit in service aims and align with the aspirations of healthcare
professionals to bring different elements of the ‘pre-operative puzzle’ together holistically.
Nevertheless, engagement with prehabilitation is challenging for many patients and impossible for
some. Socio-economic disparities, regional funding differences and varying service models can create
barriers to equitable prehabilitation services [10]. Furthermore, some health professionals remain
sceptical about its benefits, meaning that services must constantly prove their worth. Similarly, some
patients are hesitant about the value of prehabilitation, particularly when the benefits are unclear,

and when integration with other aspects of care is lacking.

While prehabilitation represents a superficially simple concept, our research shows how it is a
complex intervention [42] that must work with other complex interventions (e.g. surgery,
chemotherapy and radiotherapy) at a difficult time in patients’ lives. This presents challenges for
both patients and services: we show how it competes for patients’ time, much of which is already
taken up by existing commitments and responsibilities, as well as other healthcare appointments. In
some cases, participation can depend on family support, adding a further layer of complexity (Theme
1). This is situated within a broader systemic context that influences the extent to which patients can
engage with prehabilitation. At the same time, services operate under precarious conditions with
perennial resource constraints (Theme 6). This shapes how care is delivered in practice, including
decisions to focus the scope of services, limit availability and restrict locations and opt for particular
modes of delivery. This inevitably means that services will suit some better than others, generating

the ongoing challenge of balancing feasibility, quality and equity.

Our research shows how some inequalities in service design emerge through different forms of
evidence (Theme 5). For instance, at a strategic level, inequalities emerge from research priorities

(e.g. related to the amount of research resources focused on certain cancer types), which filter down
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to influence the evidence base and, in turn, eligibility for prehabilitation (Theme 5). By following an
evidence based decision-making approach, services may avoid controversy but unintentionally
reproduce research inequalities based on who is represented in the existing literature. Nevertheless,
as services evolve and gain social capital, they have the potential to address these inequalities and

support other care teams to build an evidence base to better support their patients.

At an operational level, we found that institutional priorities and limitations (e.g. efficiency, financial
savings, available space) shape the care patients receive (Theme 6). This is evident in the way that
physical fitness interventions are prioritised over other aspects and how prehabilitation teams
choose to prove their worth (e.g. reduced duration of stay). This highlights how the value of a service
is defined institutionally by healthcare systems and external funders, which may not fully capture
other forms of value. However, we show how prehabilitation services are valued by patients and
professionals in ways that were not anticipated in service design (Themes 2 and 4). We also explore
how prehabilitation can address inequalities but can also widen them based on who can participate;
an example of ‘intervention-generated inequalities’ (Themes 2 and 3) [34]. Our research reinforces
the importance of the relational, supportive and person-centred aspects of prehabilitation, which are
distinct from the ‘psychological’ interventions adopted in service specification. Capturing these
benefits, perhaps by integrating qualitative approaches into routine service evaluation, would help

services to understand their contribution to patient care on a more holistic basis.

While this study takes an innovative approach and expands the current evidence base, it is not
without limitations. We restricted our inclusion criteria to services that form a part of NHS treatment
pathways, and we were unable to recruit services from Northern Ireland and Scotland. Because case
studies are situated in specific settings and circumstances, we would advise caution in directly
applying our findings in diverse healthcare systems, but we suggest that our findings provide a useful

lens through which to view the problem of health inequality and prehabilitation more generally.
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Another potential limitation is the reliance on prehabilitation staff as ‘gatekeepers’, which raises the
possibility of an element of selectiveness in terms of what we, as visiting researchers, were able to
access. Nevertheless, we believe this to be the most comprehensive study of its type, and our
analytical decision to focus on common themes across case study sites, the involvement of a diverse
research team representing both clinical and academic perspectives, and our reflexive approach to
data collection and analysis supports the utility of our findings. We did not conduct any formal
analysis of patient information documents as part of the PARITY study, but we identified that this was

important duding our fieldwork and members of our team investigated it in an associated study [43].

National guidance for prehabilitation before cancer treatment was first issued in the UK in 2019 by
Macmillan Cancer Support in partnership with the National Institute for Health Research and the
Royal College of Anaesthetists [32]. At the time of its publication, Giles and Cummins raised concerns
about the potential of prehabilitation to widen inequalities [44]. Our study validates these concerns
to some extent but also shows how prehabilitation can tackle inequalities. For example, by providing
supported exercise to people who would otherwise be unable to engage with it (Theme 3), and by
providing regular contact with health professionals who can act as advocates during patients’ cancer

journeys (Theme 4).

Macmillan Cancer Support recently launched updated Prehabilitation for Cancer: Clinical and
Implementation Guidelines [45], which explicitly recognises the importance of addressing health
inequalities in the design and delivery of prehabilitation services. One limitation of these guidelines
is that they do not specify the impact of these inequalities or what services can do to address them.
Our research helps to fill this gap by identifying specific examples of how the interaction between
health inequalities, service design and service implementation may limit participation in
prehabilitation and what services do to address challenges. Examples are included in our results

section above and a prioritised list of considerations, which draws on the findings of all stages of the
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PARITY study [10, 17], is published elsewhere [46]. Prehabilitation before cancer surgery can help
address health inequalities by reducing the peri-operative risk amongst the most vulnerable patients.

We summarise the approaches for achieving this aim which are grounded in our analysis in Table 3.

All prehabilitation services that participated in this study displayed an awareness of the risk of
inequitable delivery, but their approaches to mitigation were varied. For example, while some opted
for a community-based approach to address challenges with travel and transport, others opted for
an online delivery model. Though influenced in part by the resources available, there was also
evidence of tailoring to the systematic challenges prevalent in their catchment areas (e.g. local
transport networks and the individual needs of patients). Considering the regional diversity and
disparities in the UK, a ‘one-size-fits-all’ approach to delivery is unlikely to be appropriate and
prehabilitation services should instead consider how to meet the needs of their population.
Considering the uncertainties in the evidence base for prehabilitation, this is likely to rely on the
generation of new knowledge, particularly regarding more diverse populations and under-

investigated cancer types.

The PARITY study advances the literature by enhancing the understanding of the interaction between
health inequalities and prehabilitation before cancer surgery, and explores the approaches taken by
services to address these. While this research is situated specifically within the UK context, previous
research has drawn attention to inequalities in prehabilitation in other international contexts [47].
Therefore, while these findings may have relevance beyond the UK, they should be interpreted
considering the local context, as is the case with different parts of the UK, where variations in
funding, service configurations, local population characteristics and transport infrastructure can
shape how inequalities and inequities in prehabilitation are experienced. Future research should
build on our findings to design and develop more equitable services and evaluate their impacts in

practice.
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Table 1. Characteristics of included services.
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Site*/region Catchment Service types NHS Trust Care setting Delivery mode(s) Time since
size** establishment
Wansfell, North England Urban Specialist/ acute-general Large Hospital Face-to-face > 5 years
Rosthwaite, North England Urban Acute- Large Community Face-to-face > 5 years
general/specialist/community

Greystones, Wales Semi-rural Acute-general/community Large Hospital, community = Face-to-face, telephone, <5 years
videoconferencing

Dalehead, North England Semi-rural Acute-general/community Medium Hospital, community = Face-to-face, telephone <5 years

Newlands, South England Urban Acute-general/specialist Large Virtual Videoconferencing, < 5vyears
telephone

Robinson, South England Urban Acute-general/specialist Medium Hospital Face-to-face In active set-up

*Site names are pseudonyms. **Based on staff numbers: small < 3000; medium 3000-9000; large > 9000.



Table 2. Characteristics of observations (n=28). Values are number (proportion).
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Observation type Setting(s) Total
Initial assessments Hospital, patients’ homes, leisure centres 12
Review assessments Hospital, patients’ homes, leisure centres, telephone 7
Gym induction sessions Leisure centres, hospital 3
Exercise classes Online, leisure centres 4
Multidisciplinary team meetings  Online 1
Social exercise sessions Local community 1
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Table 3. Summary recommendations for helping to address health inequalities through

prehabilitation, with links to analytical themes.

Thematic Link

Recommendation

Theme 1

Themes 1 and 2

Theme 3

Themes 4 and 5

Prehabilitation programmes that are supported by, and integrated
with, existing systems (e.g. surgery, oncology, peri-operative care).
Authentic and personalised interactions with patients which promote
engagement with prehabilitation on their own terms.

Attention paid to how services (and the organisations that fund and
host them) can help to overcome structural inequalities that restrict
access for some patients [46].

Methods for services to measure their success in the ways that matter
most to patients, including social contact; peer support; regular

‘checking in’; and access to informal advocacy.
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