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Multimodal prehabilitation is increasingly recognized as an important component of

the pre-operative pathway in oncology. It aims to optimize physical and psychological

health through delivery of a series of tailored interventions including exercise, nutrition,

and psychological support. At the core of this prescription is a need for considerable

health behavior change, to ensure that patients are engaged with and adhere to these

interventions and experience the associated benefits. To date the prehabilitation literature

has focused on testing the efficacy of devised exercise and nutritional interventions with

a primary focus on physiological and mechanistic outcomes with little consideration

for the role of behavioral science, supporting individual behavior change or optimizing

patient engagement. Changing health behavior is complex and to maximize success,

prehabilitation programs should draw on latest insights from the field of behavioral

science. Behavioral science offers extensive knowledge on theories and models of health

behavior change to further advance intervention effectiveness. Similarly, interventions

developed with a person-centered approach, taking into consideration individual needs

and preferences will increase engagement. In this article, we will provide an overview of

the extent to which the existing prehabilitation literature incorporates behavioral science,

as well as studies that have explored patient’s attitudes toward prehabilitation. We will

go on to describe and critique ongoing trials in a variety of contexts within oncology

prehabilitation and discuss how current scientific knowledge may be enhanced from

a behavioral science perspective. We will also consider the role of “surgery schools”

and detail practical recommendations that can be embedded in existing or emerging

clinical settings.
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INTRODUCTION

Despite advancements in cancer therapies and surgical
techniques 15–40% of cancer patients who undergo surgical
treatment experience postoperative complications (Hughes
et al., 2019). This can lead to increased hospital stay, hospital
readmissions and detrimental effects on quality of life, physical
functioning and psychosocial outcomes (Durrand et al., 2019).
Multimodal prehabilitation is increasingly recognized as an
important component of the pre-operative pathway in oncology.
It aims to optimize physical and psychological health through
delivery of a series of tailored interventions including exercise,
nutrition, and psychological support.

Historically evaluations of the efficacy of prehabilitation
have focused on physiological outcomes and physiological
mechanisms of action. However, multimodal prehabilitation
programs require significant patient engagement. Firstly, patients
must choose whether to participate and then engage with
multifactorial behavior change in order to adhere, for example,
to exercise regimes and dietary changes.

Changing health behaviors is complex and requires much
more than provision of information. Interventions that seek
to support individual behavior change are most effective when
they draw on behavioral science (National Institute of Clinical
Excellence (NICE), 2014). Furthermore, interventions developed
with a person-centered approach, considering individual needs
and preferences will increase patient engagement and are more
effective than expert only design processes (Trischler et al., 2018).

This paper describes the existing evidence on patient
experience and attitudes toward prehabilitation. We illustrate
how inclusion of behavioral science could strengthen uptake
and adherence to prehabilitation programs, as well as current
evidence of integration of this discipline in the field, both in
research and clinical settings.

MODES OF PREHABILITATION DELIVERY
AND PATIENT EXPERIENCE

The optimal mode for providing interventions to enhance
physical and psychosocial wellbeing of people with cancer
continues to be debated.

Supervised in-person programs delivered via health
professionals are arguably considered the gold standard in
terms of safety and efficacy (Cormie et al., 2018; Newton
et al., 2018). Furthermore, there is evidence that those who are
willing and able to participate in such programs experience
significant benefits beyond physiological optimization, such as
improvements in quality of life, cultivating a positive attitude and
fostering a strong sense of purpose (Burke et al., 2013). However,
delivery costs are prohibitive, and few programs are available
(Dennett et al., 2017). There is also consistent evidence that
cancer patients face barriers to attending in-person supervised
programs. These include transportation, parking and time,
as well as a desire to avoid additional hospital appointments
(Ferreira et al., 2018). Some cancer patients express a preference

for flexible home-based programs (Hardcastle and Cohen, 2017)
however a study exploring the experiences of such a program
recounts some patients felt a greater involvement from health
care professionals would increase engagement, particularly if
they were lacking “energy” or “willpower” (Beck et al., 2020). The
fundamental issue spurring the debate is that no one delivery
mode offers a program that is effective, safe, person-centered,
and widely accessible.

Given the inherent challenges with all approaches, we
argue that debating the optimal delivery mode is a moot,
counterproductive activity. Rather, attention should be paid to
how the limitations of any delivery mode can be addressed,
so that programs that best suit the local context can be
provided. Many prehabilitation trials described below addressed
this by offering a hybrid program, combining supervised sessions
and home-based elements. Community based programs that
offer more locally available support have also shown positive
preliminary results (Loughney et al., 2019). Furthermore, the
use of technology is increasing and will likely help to address
benefit gaps with distance/home-based programs. In the field of
cardiac rehabilitation for example, an approach utilizing sensors
and a mobile application to provide real-time supervision of
aerobic activity in the local environment was non-inferior to a
standard in-clinic approach, was cheaper to deliver and resulted
in longer-term behavior change (Maddison et al., 2019).

As a result of the Covid-19 pandemic we will likely see rapid
advances in remote delivery of cancer-specific interventions.
Prehabilitation clinical teams have responded with agility and
adapted programs to online delivery modes. For example, the
St Georges Get Set 4 Surgery program (St George’s University
Hospital NHS Foundation Trust, 2020) used a battery of
short videos to continue providing information and advice to
their patients. The Perioperative Team at University Hospital
Southampton NHS Foundation trust were forced to pause a
large prehabilitation randomized controlled trial (Wessex Fit-4-
Cancer Surgery trial) (ClinicalTrials.gov, 2018) and developed
the SafeFit Trial, which consists of a multi-modal intervention
delivered virtually by video conferencing and telephone support
(ClinicalTrials.gov, 2020). These changes in service delivery
present unique opportunities to add to the evidence-base
regarding remote delivery of cancer-specific prehabilitation.

Ultimately, delivery mode decisions will depend on local
context and should be based on a needs analysis and consultation
with all relevant stakeholders, including the end users. This is
exemplified by Tang et al., in their co-design of a prehabilitation
service for prostate cancer patients (Tang et al., 2020) and the
Manchester Prehab4Cancer clinical service (Moore et al., 2020).

THE ROLE OF THEORIES AND
FRAMEWORKS OF BEHAVIOR CHANGE

Once the mode of program delivery has been determined
attention can move to identifying the “active ingredients” or
individual program components required to meet its objectives.
Program developers will have a number of key questions such as:
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• How can we encourage uptake to prehabilitation? Especially
among patients who stand to benefit the most.

• What are the implications for trying to change multiple health
behaviors at once? Should behaviors be changed sequentially
(if time allows) or simultaneously?

• How can we promote longer-term behavior changes that will
assist with recovery after the operation and reduce the risk of
further health issues?

Behavioral scientists are trained in behavioral analysis and
the application of intervention planning frameworks like
intervention mapping (Bartholomew et al., 1998) which
can facilitate this process of intervention development. Like
interventions developed within medicine, at the core of such
frameworks are: (1) the identification of determinants of the
outcome and (2) the identification and application of strategies
that effectively target these determinants. Theories of behavior
change can help identify appropriate determinants of behavior
and strategies to influence those behaviors.

These strategies or “active ingredients” are often referred
to as behavior change techniques (BCTs) defined as “an
observable, replicable, and irreducible component of an
intervention designed to alter or redirect causal processes
that regulate behavior” p23 (Michie et al., 2013). Examples
include goal setting, graded tasks (set easy to perform goals
that get increasingly difficult until the behavior is achieved)
and self-monitoring (a method to monitor and record
behavior). Michie et al. (2013) developed a Taxonomy of
Behavior Change Techniques providing a common language
to describe approaches to support behavior change and
facilitate synthesis of evidence to support the design of
future interventions. Theories and frameworks of behavior
change and empirical evidence can guide identification of the
most effective BCTs to address the relevant processes that
regulate behavior (determinants), which will vary depending
on the ambitions of the program and the characteristics
of participants.

A discussion of relevant theories and research evidence for
addressing prehabilitation objectives is beyond the scope of
this article. Rather, it is our intention to highlight that these

questions are the remit of behavioral scientists, and to showcase
what integration of this expertise into practice might look

like. As with all multidisciplinary teams, there can be tensions

between disciplines. For example, the clinical team may be
focused on the optimal intervention or stimulus for increasing

cardiorespiratory fitness prior to surgery, whereas the behavioral
expert may prioritize the optimal intervention to maximize
motivation. Furthermore, if an ambition of the program is to
promote longer-term behavior change patients need to develop

skills to engage in these behaviors autonomously. This may be

at odds to a highly supervised and structured approach that

may be favored by others in the team. By working together,
an appropriate balance can be achieved and ultimately enhance

program effectiveness.
Relevant input from a behavioral scientist in this context

may include integration of strategies for enhancing autonomy,
competence, and control within the prescribed program.

This could include for example, allowing choices where
possible, setting graded tasks, and in the context of exercise,
prescribing affect-regulated exercise [i.e., an intensity that feels
good (Parfitt et al., 2012)]. These strategies should enhance
enjoyment of the program and in doing so increase the
likelihood of on-going behavior change (Teixeira et al., 2012).
Incorporating strategies to promote habit formation could
also help to achieve longer-term outcomes (Gardner et al.,
2012). Furthermore, a psychological determinant of behavior
change that has received considerable attention is self-efficacy.
Defined as “ the belief in one’s capabilities to organize and
execute the courses of action required to produce given
attainments,” self-efficacy has been established as one of the
most consistent predictors of adoption and maintenance of
physical activity behavior (van Stralen et al., 2009). Studies
exploring patient perceptions and experience of prehabilitation
programs describe high motivation to engage but confidence
to do so as low, hindering engagement (McDonald et al.,
2019; Beck et al., 2020). As such, methods to increase self-
efficacy to engage in the behaviors required of prehabilitation
programs is likely to improve uptake and action. With
training, exercise professionals delivering the interventions can
incorporate these approaches throughout the program thus
maintaining fidelity of the exercise “dose” whilst increasing
patient empowerment.

In addition to empirical evidence and theories of behavior
change to guide intervention development it is crucial that
patients are consulted, thus maximizing engagement and
implementation. Several frameworks are available to support
such co-creation, including the Person-Based Approach (Yardley
et al., 2015). Developed by international leaders in the field
of behavioral science, central to the Person-Based Approach
is ensuring the needs of the end users are understood and
incorporated. This is achieved by using iterative qualitative
research (such as interviews and focus groups) at every
stage of intervention development and implementation,
allowing identification of the key barriers and facilitators
to engagement and BCTs to address these (Yardley et al.,
2015). Adopting such an approach will help ensure the
final program is salient, persuasive, relevant, and achievable
for patients.

Working alongside clinical colleagues, a behavioral scientist
is well-placed to employ intervention mapping processes,
behavioral analysis and patient-centered intervention
development. They can also provide training to colleagues
delivering the programs to ensure the identified BCTs
embedded within it are employed appropriately. This is
vital to the integrity of the intervention. For example,
when using the BCT of goal setting the process must be
collaborative and supportive, enabling the patient to identify
salient goals that are meaningful to them. If the goals are
directed by the health care professional without appropriate
active listening to the patient’s needs and circumstance
the process is unlikely to be effective. See Figure 1 which
illustrates the key principles of behavioral science that can be
embedded in the planning, optimisation and evaluation of
prehabilitation programs.
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FIGURE 1 | Embedding behavioral science in program planning, optimization, and evaluation.

RECENT AND ONGOING
PREHABILITATION TRIALS

In 2018, a comprehensive review of prehabilitation trials was
undertaken to inform the development of the Principles and
Guidance for Prehabilitation (Macmillan Cancer Support., 2019).
As described by Copeland et al. (2020) interrogation of this
literature revealed a paucity of consideration of behavioral
science. No studies explicitly describe components of the
intervention as per the BCT taxonomy. However, in a minority
of studies strategies to enhance intervention compliance were
included, for example using self-monitoring strategies. However,
any behavior change support was poorly described, and none
specified the underlying behavioral determinants being targeted.

Examining the literature published since 2018 paints an
evolving picture (see Table 1). While many recent and ongoing
trials do not include reference to behavior change support there
are notable exceptions. Barberan-Garcia et al. (2020) describe a
personalized program to promote physical activity in moderate-
to-high risk lung cancer patients undergoing thoracic surgery.
They report inclusion of behavior change strategies including
self-monitoring; comparison of behavior with goal; a daily
motivational message; positive reinforcement once a goal is
achieved; and provision of educational material. In addition,
the cognitive behavioral therapy included in the program
aims to “reinforce patients’ motivation... and to foster patients’
engagement for healthy lifestyles” p. 4 (Barberan-Garcia et al.,

2020). Furthermore, in an ongoing trial described by McCourt
et al. (2020) the role of behavioral science is explicitly described.
This study will investigate the feasibility of exercise-based
prehabilitation prior to stem-cell transplantations in myeloma
patients. Strategies to promote adherence to the intervention
and to change exercise behavior are described as per the BCT
taxonomy. Similarly, Macleod et al. (2018) report results of a
feasibility trial among adults with stage I–III colorectal cancer.
The TreatWELL intervention targeted smoking, alcohol, physical
activity, diet, and weight management. The authors describe
behavioral approaches informed by self-regulatory theory and
the health action process approach. Additionally, the behavior
change wheel (a synthesis of 19 behavior change frameworks)
(Michie et al., 2011) was used to identify BCTs to motivate and
support lifestyle change.

Importantly, some of the aforementioned studies also include
qualitative process evaluations (Macleod et al., 2018; Brahmbhatt
et al., 2020; McCourt et al., 2020). Brahmbhatt et al. (2020)
present findings from interviews with participants who had
participated in a home-based exercise prehabilitation program
prior to breast cancer surgery. They appreciated the personalized
exercise prescription which they could complete with ease,
irrespective of pervious activity levels. In-person instruction on
how to perform the exercise increased participant’s confidence
to exercise independently at home. Motivation, lack of time, and
the weather were identified as barriers to participation. McCourt
et al. (2020) plan to interview patients to explore experiences
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TABLE 1 | Recenta and ongoing prehabilitation studies in cancer care: role of behavioral science.

Authors, (Year)

protocol or research,

Country

Study sample Groups Aim Intervention Role of behavioral scienceb

Barberan-Garcia et al.

(2020)

Study protocol

Spain

Moderate-to-high risk

lung cancer patients

candidates for thoracic

surgery

Target sample 158

patients in each group

Intervention: Standard

preoperative

management +

personalized

multimodal

prehabilitation program

Control group:

standard care

To evaluate the

cost-effectiveness of a

multimodal prehabilitation

program supported by

information and communication

technologies in moderate-to-high

risk lung cancer patients

undergoing thoracic surgery.

Supervised exercise training program +

personalized program to promote physical activity

(pedometer and mobile app)

Nutritional optimization program (personalized

dietary counseling + mobile app)

Smoking cessation program (cognitive behavioral

intervention + pharmacological therapy)

Cognitive behavioral therapy (weekly

group sessions)

Not explicitly described.

Personalized program to promote physical activity

included the following: self-monitoring; comparison

of behavior with goal; daily motivational message;

positive reinforcement once goal is achieved;

provision of educational material.

BCTs: self-monitoring of behavior, prompts/cues,

discrepancy between behavior and goal,

prompts/cues, social reward.

Aims of cognitive behavioral therapy: reinforce

patients “motivation; to provide coping strategies to

manage stress; to foster patients” engagement for

healthy lifestyles. BCT: social support (unspecified)

Brahmbhatt et al.

(2020)

Research article

Canada

22 women undergoing

breast cancer surgery

Single group received

home-based

exercise prehabilitation

Examine feasibility and

acceptability of home-based

prehabilitation prior to breast

cancer surgery and exploration

of benefits to physical fitness and

patient reported outcomes

Individualized exercise prescription including

resistance and mobility training 2–3 days per week

and aerobic exercise 30–40min 3–5 times per week

Not explicitly described

Participants received an exercise manual and

weekly phone calls or emails to support program

compliance.

BCT: prompts/cues

Loughney et al. (2019)

Research article

Ireland/UK

24 patients: 14

prostate; 10

colorectal cancer

N/A To assess compliance and

adherence of a pragmatic

community-based preoperative

exercise program and its effect

on health-related components of

fitness and HRQoL.

MedEx (ExWell Medical), an established medically

supervised chronic illness rehabilitation program

delivered in a leisure center.

Not explicitly described.

Macleod et al. (2018)

Research article

UK

22 adults with stage

I–III colorectal cancer

N/A To assess the feasibility of

delivering and evaluating a

lifestyle program for patients with

colorectal cancer undergoing

potentially curative treatments.

The TreatWELL intervention program targeted

smoking, alcohol, physical activity, diet, and weight

management. It was delivered in three face-to-face

counseling sessions (plus nine phone calls) by

lifestyle coaches over three phases (1: presurgery, 2:

surgical recovery, and 3: post-treatment recovery).

The behavioral approaches were informed by two

main theoretical frameworks: self-regulatory theory

and the health action process approach.

Informed by behavior change techniques used in

previous interventions and the behavior change

wheel, a range of evidence-based behavioral

techniques were employed to motivate and support

lifestyle change. These included motivational

interviewing, implementation intentions,

self-monitoring, personalized action and coping

plans, feedback, and reinforcement. BCTs: social

support (unspecified), action planning,

self-monitoring of behavior, problem solving,

feedback on behavior, and social reward.

(Continued)
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TABLE 1 | Continued

Authors, (Year)

protocol or research,

Country

Study sample Groups Aim Intervention Role of behavioral scienceb

Ngo-Huang et al.

(2019)

Research Article

USA

50 patients with

resectable

pancreatic adenocarcinoma

N/A, single group To investigate relationships

among physical activity, changes

in physical function, and

health-related quality of life

among patients with pancreatic

adenocarcinoma enrolled in a

home-based exercise

prehabilitation program.

Home-based, multimodal exercise program

throughout preoperative therapy. All participants

met with a registered dietitian, who provided

individualized nutrition recommendations.

Not explicitly described.

Participants were called by study staff a minimum of

once every 2 weeks to encourage adherence.

Participants completed daily exercise logs.

BCTs: social support (unspecified), self-monitoring

of behavior

van Rooijen et al.

(2019a)

Study protocol

The Netherlands,

Canada, Denmark,

France, Italy, Spain

714 patients

undergoing colorectal

surgery for cancer

Intervention: 4 weeks

of prehabilitation

Control group: usual

care, no prehabilitation

To determine the impact of

multimodal prehabilitation on

patients’ functional capacity and

postoperative complications.

Prehabilitation program composed of four elements:

exercise training, nutritional intervention, smoking

cessation, and psychological support.

Not explicitly described.

Participants were phoned weekly to encourage

adherence.

BCT: social support (unspecified)

Janssen et al. (2020)

Research article

The Netherlands

627 aged ≥70 years

who underwent elective

surgery for abdominal

aortic aneurysm or

colorectal cancer

Intervention (n = 267):

Prehabilitation program

Control (n = 360):

Usual care

To assess the effects of

prehabilitation on 1-year mortality

and of postoperative delirium

and functional outcomes.

Exercise: Unsupervised, home-based personalized

resistance and endurance exercises

Nutrition: Dietary advice; vitamin supplements, and

protein drinks were provided if needed

Prevention of delirium: Supplementary interventions

to prevent delirium during admission were provided

and advice was given on additional

preventive measures.

Not explicitly described.

Barrett-Bernstein et al.

(2019)

Research article

Canada

172 patients with

nonmetastatic

colorectal cancer

awaiting

curative resection

Prehabilitation group

vs. control

group: rehabilitation

The primary objectives were to

(a) assess differences in

functional performance and

functional capacity and (b)

explore the impact of

prehabilitation on functional

capacity in individuals with

depressive symptoms vs.

those without.

Moderate-intensity exercise, nutrition therapy, and

stress-reducing strategies.

Not explicitly described

Liu et al. (2020)

Research article

China

73 patients undergoing

video-assisted

thoracoscopic surgery

lobectomy for

non-small cell

lung cancer.

Prehabilitation group (n

= 37) vs. Usual clinical

care control group (n

= 36)

To investigate the impact of a

short-term, home-based,

multimodal prehabilitation

program on perioperative

functional capacity.

2-week home-based, multimodal intervention

program before surgery, including aerobic and

resistance exercises, respiratory training, nutrition

counseling with whey protein supplementation, and

psychological guidance.

Not explicitly described.

Patients completed diaries to note activities

performed. Patients received an instruction booklet

and a physical therapist demonstrated resistance

training exercises.

BCT: self-monitoring of behavior, demonstration of

behavior.

Minnella et al. (2019)

Research article

Canada

70 adult patients

scheduled for elective

radical cystectomy for

nonmetastatic

bladder cancer

Prehab group (n = 35):

multimodal

prehabilitation

Control group (n = 35):

standard care

To determine whether a

preoperative multimodal

intervention is feasible and

effective in radical cystectomy.

Preoperative multimodal intervention including

aerobic and resistance exercise (individualized,

home-based moderate-intensity aerobic and

resistance activity), diet therapy, and

anxiety-reducing intervention (relaxation techniques).

Not explicitly described.

Participants were provided with a logbook to record

activities.

BCT: self-monitoring of behavior

(Continued)
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TABLE 1 | Continued

Authors, (Year)

protocol or research,

Country

Study sample Groups Aim Intervention Role of behavioral scienceb

Bousquet-Dion et al.

(2018)

Research article

Canada

Patients scheduled for

non-metastatic

colorectal

cancer resection

PREHAB+ (n = 41)

standard prehabilitation

+ weekly supervised

exercise session vs.

REHAB (n = 39)

standard

rehabilitation program

To determine whether a weekly

supervised exercise session

could provide further benefit to

the current prehabilitation

program, when comparing to

standard

post-surgical rehabilitation.

Both multimodal programs were home-based and

consisted of moderate intensity aerobic and

resistance exercise, nutrition counseling with daily

whey protein supplementation and

anxiety-reduction strategies.

Not explicitly described.

Participants were given a pedometer to encourage

daily walking.

BCT: self-monitoring of behavior

McCourt et al. (2020)

Study Protocol

UK

60–75 patients with a

diagnosis of myeloma

Intervention: exercise

prehabilitation

Control: usual care

To investigate the feasibility of a

physiotherapist-led exercise

intervention as an integral part of

the myeloma autologous stem

cell transplantation pathway at a

UK tertiary center.

The exercise intervention comprises of partly

supervised physiotherapist-led aerobic and

resistance exercise including behavior change

techniques to promote change in exercise behavior.

BCTs, to promote adherence to the intervention and

behavior change were explicitly described as per

the Taxonomy of BCTs and include: goal setting

(behavior) problem solving, action planning, review

behavior goal, discrepancy between current

behavior and goal, feedback on behavior,

self-monitoring of behavior, biofeedback, instruction

on how to perform a behavior, information about

health consequences, information about emotional

consequences, demonstration of the behavior,

behavioral practice/rehearsal, generalization of

target behavior, graded tasks, credible source, pros

and cons, adding objects to the environment, verbal

persuasion about capability.

Carli et al. (2020)

Research Article

Canada

110 frail patients

undergoing

colorectal surgery

Prehabilitation group: n

= 55

Rehabilitation group: n

= 55

To assess the extent to which a

prehabilitation program affects

30-day postoperative

complications in frail patients

undergoing colorectal cancer

resection compared with

postoperative rehabilitation.

Multimodal program involving exercise, nutritional,

and psychological interventions initiated before

(Prehab group) or after (Rehab group) surgery.

Not explicitly described

Participants received counseling for smoking and

alcohol cessation

aScientific publications from 2018 onwards only.
bRole of Behavioral science in terms of: use of theoretical frameworks in intervention development and evaluation; explicit mention of Behavior Change Techniques (BCTs) used in the intervention (where BCTs are not explicitly described

as per the Taxonomy of BCTs they have been extracted); inclusion of Behavioral determinants as (outcome) variables, study aims directed at identifying Behavioral mechanisms or effective active ingredients; co-creation of the intervention.
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of involvement and patients who declined participation, to
discuss experiences of being invited and their decision-making
processes. This will afford important insights into the barriers
and facilitators to involvement and enable refinement of future
large-scale trials and/or services.

We encourage those designing new trials to include qualitative
process evaluations by following published guidance (Moore
et al., 2015). Not only does this allow exploration of patient
experience, it can shed light on what worked for whom
and in what context; vital data to support advancement and
implementation of prehabilitation trials and services.

EXAMPLES OF CLINICAL PRACTICE AND
BEHAVIORAL SCIENCE INPUT

Existing clinical prehabilitation services typically consist of
advice on physical activity, diet, and anxiety or stress reduction
techniques. Delivered either in a universal form for example
videos or downloadable leaflets on the service provider’s website,
or personalized patient consultation with one or more members
of the prehabilitation team. As seen in the research trial
context, the place of program delivery varies.Table 2 summarizes
key characteristics of some ongoing prehabilitation clinical
programs. This list is not exhaustive, rather, a snapshot of
international provision.

Mirroring the academic literature, most programs do not
describe explicit consideration of behavioral science (though
absence of evidence is not evidence of absence). However,
there is emerging evidence of consideration of optimizing
patient motivation and action. For example, the PreHab service
in Barcelona, Spain, state patients receive a “motivational
interview.” The POP program in Montreal, Canada recounts
that “a primary goal of the psychological component was to
enhance and reinforce patients’ motivation to comply with the
exercise and nutrition aspects of the intervention.” Others refer
to ‘monitoring progress’ and keeping “exercise diaries,” activities
that support behavior change. However, few services explicitly
describe involvement of team members with behavioral science
expertise. Many prehabilitation services do however, signpost
patients to specialist behavior change services such as alcohol
reduction, smoking cessation, or weight management.

ROLE OF SURGERY SCHOOLS

As well as clinical prehabilitation services as described above
provision of preoperative education to groups of patients prior
to major surgery (surgery school) has become increasingly
common. In some clinical services this forms part of the
prehabilitation program. A recent national survey undertaken
by an author (IFJ) in collaboration with the Manchester
prehabilitation leads, identified 32 active and planned surgery
schools across the UK and Ireland. Historically these surgery
schools focus on education, providing information on what to
expect leading up to and following surgery and advisable lifestyle
modifications. However, there is little evidence as to whether such

schools catalyze behavior change. A recent publication reports
60% of patients attending surgery school in an hospital trust
intended to change at least one lifestyle behaviors as a result of
attending, and 46% reported doing so (Fecher-Jones et al., 2021).
Although these results are encouraging, they highlight the long
established “intention-behavior gap” with patients appreciating
the potential benefit but without the skills or confidence to act
(Rhodes and de Bruijn, 2013). These surgery schools present a
unique opportunity to address this. Embedding BCTs that go
beyond education and provide patients with skills and knowledge
to enact new behaviors could have a powerful impact on many
patients. Examples could be supporting realistic goal setting
based on current activity levels and personal circumstances
(e.g., caring responsibilities, physical environment, and access
to facilities) and developing action plans that state specifically
when, where and how a behavior will be performed.We therefore
recommend professionals developing and delivering surgery
schools work with behavioral science colleagues to embed these
principles in their services.

DISCUSSION

Evidence of the benefits of cancer prehabilitation has burgeoned
in the last few years and with it emerging clinical practices. There
is increasing recognition of the importance of including strategies
to enhance motivation andmaximize compliance with programs.
This is particularly important as programs move away from
highly structured and supervised clinical environments to home
and community-based settings. We encourage those developing
new trials and services to collaborate with the behavioral science
community to strengthen these efforts.

The key to successful behavior change interventions, like
any other, is to understand the underlying determinants (in
this case, that drive behavior) and what strategies are useful
to influence them. Behavioral scientists can help address
this; identifying underlying processes that impact on uptake
and adherence and support the evaluation and refinement
of these programs to maximize satisfaction and identify the
most effective BCTs. Furthermore, working with end-users and
iterative improvements based on their feedback is essential
if programs are to be truly patient-centered and engagement
maximized. Optimizing self-efficacy to engage in programs,
as well as ensuring they are relevant to each patient are of
notable importance.

It is also important to recognize credible concerns that
complex interventions such as prehabilitation may inadvertently
increase disparities between patients who do and do not
engage. The demographic profile of cohorts involved in
clinical trials in this area tend to over represent white,
relatively young and well-educated populations. There is
also a suggestion that clinicians can act as gatekeepers,
choosing not to refer, for example, frail older adults to
prehabilitation services or trials due to concerns that
they may not be suitable or safe for these individuals.
Arguably, these patients have the most to gain but may
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TABLE 2 | Clinical prehabilitation services and behavioral science input.

Location Name Brief description of service Components Evidence of behavioral science input

Hospital Clinic

Barcelona, Spain

PreHab Supervised exercise, a mobile app-based personalized program to

promote physical activity, dietary counseling and mindfulness

sessions. In addition, psychological counseling is offered through

specialist services as needed (Barberan-Garcia et al., 2020; Carli

et al., 2020; PreHab, 2020)a

Physical, Nutritional,

and Psychological

(mindfulness)

Motivational interviewing is used as an underpinning delivery

modality. The mobile app used to promote physical activity

includes several behavior change strategies for example goal

setting, self-monitoring, motivational tips, referral to smoking

cessation services and alcohol services (Barberan-Garcia et al.,

2020)

Manchester, UK Prehab4Cancer The service is based on ERAS+ (Prehab4Cancer, 2020) and

includes Surgery School, and advice on how to increase daily

exercise and perform breathing exercises, how to improve diet,

advice on alcohol intake, and smoking reduction and

management of psychological distress (Moore et al., 2017, 2020)

Physical, Nutritional,

and Psychological

Not explicitly described

The exercise component is delivered in community leisure centers

aiming to induce long-term lifestyle behavioral change. Authors

state inclusion of surgery school that uses “behavior change

methodology” p3 (Moore et al., 2020), no details provided.

Montreal, Canada

(Montreal General

Hospital/McGill

University)

Perioperative program

(POP)

Home-based individualized exercise and diet prescription and

teaching/practicing relaxation techniques. Supervised exercise is

provided as needed. Smoking cessation support is included as

needed (Barrett-Bernstein et al., 2019; Perioperative Program,

2020)a

Physical, Nutritional,

and Psychological

Not explicitly described

A primary goal of the psychological component was to “enhance

and reinforce patients’ motivation to comply with the exercise and

nutrition aspects of the intervention” (Barrett-Bernstein et al., 2019)

Victoria, Australia

(Peter MacCallum

Cancer Centre)

Fit4Surgery Personalized home-based and/or supervised gym exercise

program, prescription of respiratory exercises, dietary advice,

psychological support as needed and invitation to Surgery School

(Peter MacCallum Cancer Centre, 2020; Tang et al., 2020)a

Physical, Nutritional,

and Psychological

Not explicitly described

The service development was informed by a patient

experience-based co-design approach aiming to increase patient

engagement (Tang et al., 2020). The psychological intervention

includes discussions about ways to maintain motivation to carry

out the activities throughout the prehabilitation period (Peter

MacCallum Cancer Centre, 2020)

St Georges Hospital,

London, UK

Get Set 4 Surgery The service includes psychoeducation in the form of Surgery

School (group psychoeducation) and access to the Macmillan

Move More physical activity program (St George’s University

Hospital NHS Foundation Trust, 2020)

Physical,

Psychoeducational

Not explicitly described

Imperial College

Hospital, London, UK

PREPARE A personalized exercise program and diet prescription,

complemented by advice on respiratory exercises and

psychological support as included in the service (Doganay and

Moorthy, 2019; Imperial College Healthcare NHS Trust, 2020)

Physical, Nutritional,

and Psychological

Not explicitly described

The program includes use of exercise diaries for patients to

monitor their progress and weekly review of progress by telephone

contact from the exercise specialist. Progress with dietary

changes is monitored and advice is adjusted as needed. The

focus of psychological support is on improving self-efficacy.

Behavior change support such as establishing short and

long-term goals, providing feedback and connecting patients for

peer support are employed (Doganay and Moorthy, 2019)

(Continued)

F
ro
n
tie
rs

in
P
syc

h
o
lo
g
y
|
w
w
w
.fro

n
tie
rsin

.o
rg

9
F
e
b
ru
a
ry

2
0
2
1
|
V
o
lu
m
e
1
2
|A

rtic
le
6
3
4
2
2
3

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


G
rim

m
e
tt
e
t
a
l.

B
e
h
a
vio

ra
lS

c
ie
n
c
e
in

M
u
ltim

o
d
a
lP

re
h
a
b
ilita

tio
n

TABLE 2 | Continued

Location Name Brief description of service Components Evidence of behavioral science input

Maxima Medical

Centre, Eindhoven, The

Netherlands

Combination of fitness and strength training, nutritional support,

psychological help and, if necessary, a smoking cessation process

(van Rooijen et al., 2019b; Maxima Medical Centre, 2020)b

Physical, Nutritional,

Psychological, and

Smoking cessation

Not explicitly described

The pilot RCT study for the multi-modal prehabilitation program

included weekly phone calls with a specialist nurse to increase

adherence to the program and included discussing coping

mechanisms and encouraging “training perseverance” (p. 891).

“Coaching” (p. 890) by a psychologist was also included although

there are no details of what this entailed (van Rooijen et al.,

2019b). It is unclear whether these elements were implemented in

the service

Medway NHS

Foundation Trust, UK

Kent and Medway

Prehab

Personalized face-to-face or virtual (video/phone) exercise

sessions, dietary and psychological support (Kent Medway, 2020;

Wu et al., 2020)a

Physical, Nutritional,

and Psychological

Not explicitly described

Referral to smoking cessation and alcohol reduction services. The

program is individualized taking into account people’s preferences

and values. Community setting makes service more accessible

and increases the possibility of social support by family’s and

friends’ (Wu et al., 2020)

South Tees, UK PREP-WELL Two supervised exercise sessions and home-based training.

Respiratory exercise for those deemed high risk, dietary advice,

nutrition support as appropriate and referral for mindfulness

training or psychological counseling as needed (South Tees

Hospital NHS Foundation Trust, 2020; Tew et al., 2020)a

Physical, Nutritional Not explicitly described

Referral to smoking cessation services, alcohol reduction services

and psychological services

aThe referenced paper describes either a research study or a service improvement pilot that is a variant of the intervention in the service. The description of the intervention is based on the details available on public service websites.

All efforts have been made to identify papers describing the closest variant of the published service. b It is unclear from the available public information whether all elements of the pilot were implemented in the service.
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also need additional support to engage and adhere. It is
therefore imperative that we strive collectively to increase
inclusivity, working with all stakeholders and engaging with
under-represented groups.

The prehabilitation community must focus on person-
centered intervention development that enables patients to
feel engaged and empowered. With more researchers and
practitioners forging new collaborations with behavioral science
colleagues to embed these principles in the development,
optimization, and evaluation of new programs, we can deliver
evidence and needs-based services that stand to provide
enormous benefits to people with cancer.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author/s.

AUTHOR CONTRIBUTIONS

CG drafted the manuscript. All authors (KB, SD, IF-J, MH,
JV-S, CS, andCG) provided substantial intellectual contributions,
reviewed, edited, and approved the final manuscripts.

FUNDING

CG is funded by a National Institute for Health Research
(NIHR), postdoctoral fellowship. The views expressed are those
of the authors and not necessarily those of the NHS, the
NIHR or the Department of Health and Social Care. IF-J is
an ICA Pre-doctoral Clinical Academic Fellow supported by
Health Education England and the National Institute for Health
Research. CS is funded by a Victoria Cancer Agency (VCA), mid-
career fellowship. SD is funded by the Danish Cancer Society
Research Center. JV-S is funded by the NIHR Southampton
Biomedical Research Center.

REFERENCES

Barberan-Garcia, A., Navarro-Ripoll, R., Sánchez-Lorente, D., Moisés-Lafuente,

J., Boada, M., Messaggi-Sartor, M., et al. (2020). Cost-effectiveness of a

technology-supported multimodal prehabilitation program in moderate-to-

high risk patients undergoing lung cancer resection: randomized controlled

trial protocol. BMC Health Serv. Res. 20:207. doi: 10.1186/s12913-020-05078-9

Barrett-Bernstein, M., Carli, F., Gamsa, A., Scheede-Bergdahl, C., Minnella,

E., Ramanakumar, A. V., et al. (2019). Depression and functional status

in colorectal cancer patients awaiting surgery: impact of a multimodal

prehabilitation program. Health Psychol. 38:900–909. doi: 10.1037/hea0000781

Bartholomew, L. K., Parcel, G. S., Kok, G. (1998). Intervention mapping: a process

for developing theory- and evidence-based health education programs. Health

Educ Behav. 25:545–563. doi: 10.1177/109019819802500502

Beck, A., Thaysen, H. V., Soegaard, C. H., Blaakaer, J., and Seibaek, L.

(2020). Investigating the experiences, thoughts, and feelings underlying

and influencing prehabilitation among cancer patients: a qualitative

perspective on the what, when, where, who, and why. Disabil Rehabil.

doi: 10.1080/09638288.2020.1762770. [Epub ahead of print].

Bousquet-Dion, G., Awasthi, R., Loiselle, S., Minnella, E. M., Agnihotram, R. V.,

Bergdahl, A., et al. (2018). Evaluation of supervised multimodal prehabilitation

programme in cancer patients undergoing colorectal resection: a randomized

control trial. Acta Oncol. 57, 849–859. doi: 10.1080/0284186X.2017.1423180

Brahmbhatt, P., Sabiston, C. M., Lopez, C., Chang, E., Goodman, J., Jones, J.,

et al. (2020). Feasibility of prehabilitation prior to breast cancer surgery: a

mixed-methods study. Front. Oncol. 10:571091. doi: 10.3389/fonc.2020.571091

Burke, S. M., Brunet, J., Sabiston, C.M., Jack, S., Grocott, M. P.W., andWest, M. A.

(2013). Patients’ perceptions of quality of life during active treatment for locally

advanced rectal cancer: the importance of preoperative exercise. Support Care

Cancer. 21, 3345–3353. doi: 10.1007/s00520-013-1908-2

Carli, F., Bousquet-Dion, G., Awasthi, R., Elsherbini, N., Liberman, S., Boutros,

M., et al. (2020). Effect of multimodal prehabilitation vs postoperative

rehabilitation on 30-day postoperative complications for frail patients

undergoing resection of colorectal cancer: a randomized clinical trial. JAMA

Surg. 155, 233–242. doi: 10.1001/jamasurg.2019.5474

ClinicalTrials.gov (2018). The Wessex Fit-4-Cancer Surgery Trial (WesFit).

Available online at: https://clinicaltrials.gov/ct2/show/NCT03509428 (accessed

November 25, 2020).

ClinicalTrials.gov (2020) SafeFit Trial: Virtual Clinics to Deliver Universal

Interventions in People With Cancer. Available online at https://clinicaltrials.

gov/ct2/show/NCT04425616 (accessed January 05, 2021).

Copeland, R. J., Campbell, A., Danjoux, G., Grimmett, C., Hyman, P.,

Humphreys, L. J., et al. (2020). Psychological support and behaviour change

interventions during the perioperative period for people with a cancer

diagnosis; consensus statements for use from Macmillan Cancer Support, The

Royal College of Anaesthetists and the National Institue for Health Research.

doi: 10.31219/osf.io/bt5qa

Cormie, P., Atkinson, M., Bucci, L., Cust, A., Eakin, E., Hayes, S., et al. (2018).

Clinical Oncology Society of Australia position statement on exercise in cancer

care.Med. J. Aust. 209, 184–187. doi: 10.5694/mja18.00199

Dennett, A. M., Peiris, C. L., Shields, N., Morgan, D., and Taylor, N. F. (2017).

Exercise therapy in oncology rehabilitation in Australia: a mixed-methods

study. Asia Pac. J. Clin. Oncol. 13, e515–e527. doi: 10.1111/ajco.12642

Doganay, E., and Moorthy, K. (2019). Prehabilitation for esophagectomy. J.

Thorac. Dis. 11(Suppl 5):S632–S8. doi: 10.21037/jtd.2019.02.12

Durrand, J., Singh, S. J., andDanjoux, G. (2019). Prehabilitation.Clin.Med. (Lond).

19, 458–464.1. doi: 10.7861/clinmed.2019-0257

Fecher-Jones, I., Grimmet, C., Edwards, M. R., Knight, J. S., Smith, J., Leach,

H., et al. (2021). Development and evaluation of a novel preoperative surgery

school and behavioural change intervention for patients undergoing elective

major surgery: Fit-4-Surgery School. Anaesthesia (in press).

Ferreira, V., Agnihotram, R. V., Bergdahl, A., van Rooijen, S. J., Awasthi, R.,

Carli, F., et al. (2018). Maximizing patient adherence to prehabilitation:

what do the patients say? Support. Care Cancer. 26, 2717–2723.

doi: 10.1007/s00520-018-4109-1

Gardner, B., Lally, P., and Wardle, J. (2012). Making health habitual: the

psychology of ’habit-formation’ and general practice. Br. J. Gen. Pract. 62,

664–666. doi: 10.3399/bjgp12X659466

Hardcastle, S. J., and Cohen, P. A. (2017). Effective physical activity promotion

to survivors of cancer is likely to be home based and to require oncologist

participation. J. Clin. Oncol. 35, 3635–3637. doi: 10.1200/JCO.2017.74.6032

Hughes, M. J., Hackney, R. J., Lamb, P. J., Wigmore, S. J., Christopher Deans,

D. A., and Skipworth, R. J. E. (2019). Prehabilitation before major abdominal

surgery: a systematic review and meta-analysis. World J. Surg. 43, 1661–1668.

doi: 10.1007/s00268-019-04950-y

Imperial College Healthcare NHS Trust (2020). PREPARE programme.

Available online at: https://www.imperial.nhs.uk/our-services/cancer-

services/oesophago-gastric-cancer/prepare-programme. (Accessed November

25, 2020).

Janssen, T. L., Steyerberg, E.W., vanHoof-de Lepper, C., Seerden, T. C. J., de Lange,

D. C., Wijsman, J. H., et al. (2020). Long-term outcomes of major abdominal

surgery and postoperative delirium after multimodal prehabilitation of older

patients. Surg. Today 50, 1461–1470. doi: 10.1007/s00595-020-02044-0

Kent and Medway (2020). Prehab. Available online at: https://www.

kentandmedwayprehab.org/about-us/ (accessed November 25, 2020).

Liu, Z., Qiu, T., Pei, L., Zhang, Y., Xu, L., Cui, Y., et al. (2020).

Two-week multimodal prehabilitation program improves perioperative

functional capability in patients undergoing thoracoscopic lobectomy for

lung cancer: a randomized controlled trial. Anesth. Analg. 131, 840–849.

doi: 10.1213/ANE.0000000000004342

Frontiers in Psychology | www.frontiersin.org 11 February 2021 | Volume 12 | Article 634223

https://doi.org/10.1186/s12913-020-05078-9
https://doi.org/10.1037/hea0000781
https://doi.org/10.1177/109019819802500502
https://doi.org/10.1080/09638288.2020.1762770
https://doi.org/10.1080/0284186X.2017.1423180
https://doi.org/10.3389/fonc.2020.571091
https://doi.org/10.1007/s00520-013-1908-2
https://doi.org/10.1001/jamasurg.2019.5474
https://clinicaltrials.gov/ct2/show/NCT03509428
https://clinicaltrials.gov/ct2/show/NCT04425616
https://clinicaltrials.gov/ct2/show/NCT04425616
https://doi.org/10.31219/osf.io/bt5qa
https://doi.org/10.5694/mja18.00199
https://doi.org/10.1111/ajco.12642
https://doi.org/10.21037/jtd.2019.02.12
https://doi.org/10.7861/clinmed.2019-0257
https://doi.org/10.1007/s00520-018-4109-1
https://doi.org/10.3399/bjgp12X659466
https://doi.org/10.1200/JCO.2017.74.6032
https://doi.org/10.1007/s00268-019-04950-y
https://www.imperial.nhs.uk/our-services/cancer-services/oesophago-gastric-cancer/prepare-programme
https://www.imperial.nhs.uk/our-services/cancer-services/oesophago-gastric-cancer/prepare-programme
https://doi.org/10.1007/s00595-020-02044-0
https://www.kentandmedwayprehab.org/about-us/
https://www.kentandmedwayprehab.org/about-us/
https://doi.org/10.1213/ANE.0000000000004342
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Grimmett et al. Behavioral Science in Multimodal Prehabilitation

Loughney, L., Cahill, R., O’Malley, K., McCaffrey, N., and Furlong, B.

(2019). Compliance, adherence and effectiveness of a community-based pre-

operative exercise programme: a pilot study. Perioper. Med. (Lond). 8:17.

doi: 10.1186/s13741-019-0126-y

Macleod, M., Steele, R. J. C., O’Carroll, R. E., Wells, M., Campbell, A., Sugden, J.

A., et al. (2018). Feasibility study to assess the delivery of a lifestyle intervention

(TreatWELL) for patients with colorectal cancer undergoing potentially

curative treatment. BMJ Open. 8:e021117. doi: 10.1136/bmjopen-2017-021117

Macmillan Cancer Support. (2019). Principles and Guidance for Prehabilitation

Within theManagement and Support of People Affected by Cancer. Royal College

of Anaesthesia, National Institute for Health Research - Cancer and Nutrition

Collaboration. Available online at: https://www.macmillan.org.uk/healthcare-

professionals/cancer-pathways/prehabilitation (accessed November 25, 2020).

Maddison, R., Rawstorn, J. C., Stewart, R. A. H., Benatar, J., Whittaker,

R., Rolleston, A., et al. (2019). Effects and costs of real-time cardiac

telerehabilitation: randomised controlled non-inferiority trial. Heart. 105:122.

doi: 10.1136/heartjnl-2018-313189

Maxima Medical Centre (2020). Fit for Your Surgery. Available online at:

https://www.mmc.nl/chirurgie/over-chirurgie/fit-voor-de-operatie/ (Accessed

November 25, 2020).

McCourt, O., Fisher, A., Ramdharry, G., Roberts, A. L., Land, J., Rabin, N., et al.

(2020). PERCEPT myeloma: a protocol for a pilot randomised controlled

trial of exercise prehabilitation before and during autologous stem cell

transplantation in patients with multiple myeloma. BMJ Open. 10:e033176.

doi: 10.1136/bmjopen-2019-033176

McDonald, S., Yates, D., Durrand, J. W., Kothmann, E., Sniehotta, F. F., Habgood,

A., et al. (2019). Exploring patient attitudes to behaviour change before surgery

to reduce peri-operative risk: preferences for short- vs. long-term behaviour

change. Anaesthesia. 74, 1580–1588. doi: 10.1111/anae.14826

Michie, S., Richardson, M., Johnston, M., Abraham, C., Francis, J., Hardeman,

W., et al. (2013). The behavior change technique taxonomy (v1) of 93

hierarchically clustered techniques: building an international consensus for

the reporting of behavior change interventions. Ann. Behav. Med. 46, 81–95.

doi: 10.1007/s12160-013-9486-6

Michie, S., van Stralen, M. M., andWest, R. (2011). The behaviour change wheel: a

new method for characterising and designing behaviour change interventions.

Implement. Sci. 6:42. doi: 10.1186/1748-5908-6-42

Minnella, E. M., Awasthi, R., Bousquet-Dion, G., Ferreira, V., Austin, B., Audi,

C., et al. (2019). Multimodal prehabilitation to enhance functional capacity

following radical cystectomy: a randomized controlled trial. Eur. Urol. Focus.

doi: 10.1016/j.euf.2019.05.016

Moore, G. F., Audrey, S., Barker, M., Bond, L., Bonell, C., Hardeman, W., et al.

(2015). Process evaluation of complex interventions: Medical Research Council

guidance. BMJ Br. Med. J. 350:h1258. doi: 10.1136/bmj.h1258

Moore, J., Merchant, Z., Rowlinson, K., McEwan, K., Evison, M., Faulkner, G.,

et al. (2020). Implementing a system-wide cancer prehabilitation programme:

the journey of Greater Manchester’s ‘Prehab4cancer’. Eur. J. Surg. Oncol.

doi: 10.1016/j.ejso.2020.04.042

Moore, J. A., Conway, D. H., Thomas, N., Cummings, D., and Atkinson, D. (2017).

Impact of a peri-operative quality improvement programme on postoperative

pulmonary complications. Anaesthesia. 72, 317–327. doi: 10.1111/anae.13763

National Institute of Clinical Excellence (NICE) (2014). Behaviour Change:

Individual Approaches [PH49].

Newton, R. U., Taaffe, D. R., Chambers, S. K., Spry, N., and Galvão, D. A. (2018).

Effective exercise interventions for patients and survivors of cancer should be

supervised, targeted, and prescribed with referrals from oncologists and general

physicians. J. Clin. Oncol. 36, 927–928. doi: 10.1200/JCO.2017.76.7400

Ngo-Huang, A., Parker, N. H., Bruera, E., Lee, R. E., Simpson, R., O’Connor,

D. P., et al. (2019). Home-based exercise prehabilitation during preoperative

treatment for pancreatic cancer is associated with improvement in physical

function and quality of life. Integr. Cancer Ther. 18:1534735419894061.

doi: 10.1177/1534735419894061

Parfitt, G., Alrumh, A., and Rowlands, A. V. (2012). Affect-regulated exercise

intensity: Does training at an intensity that feels improve physical health? J.

Sci. Med. Sport. 15, 548–553. doi: 10.1016/j.jsams.2012.01.005

Perioperative Program (2020).McGill University. Available online at: https://www.

mcgill.ca/peri-op-program/about-pop-0 (Accessed November 25, 2020).

Peter MacCallum Cancer Centre (2020). Prehabilitaiton - Getting Fit for Cancer

Treatment. Available online at: https://www.petermac.org/services/treatment/

prehabilitation (accessed November 25, 2020).

PreHab (2020). The Ultimate Surgical Training Experience. Available online at:

https://aischannel.com/society/hospital-clinic-implements-prehabilitation-

program-reduces-postoperative-complications-high-risk-patients-50/.

(accessed November 25, 2020).

Prehab4Cancer (2020). Greater Manchester. Available online at: https://gmcancer.

org.uk/our-areas-of-work/prehab4cancer-2/ (accessed November 25, 2020).

Rhodes, R. E., and de Bruijn, G. J. (2013). How big is the physical activity intention-

behaviour gap? A meta-analysis using the action control framework. Br. J.

Health Psychol. 18, 296–309. doi: 10.1111/bjhp.12032

South Tees Hospital NHS Foundation Trust (2020). PREPWEL - Community

Prehabilitation and Wellbeing. Available online at: https://www.southtees.nhs.

uk/services/prepwell-project/ (accessed November 25, 2020).

St George’s University Hospital NHS Foundation Trust (2020). Get Set 4 Surgery.

Available online at: https://www.stgeorges.nhs.uk/service/prehabilitation/

(accessed November 25, 2020).

Tang, C. Y., Turczyniak, M., Sayner, A., Haines, K., Butzkueven, S., and

O’Connell, H. E. (2020). Adopting a collaborative approach in developing

a prehabilitation program for patients with prostate cancer utilising

experience-based co-designmethodology. Support. Care Cancer 28, 5195–5202.

doi: 10.1007/s00520-020-05341-z

Teixeira, P. J., Carraça, E. V., Markland, D., Silva, M. N., and Ryan, R.

M. (2012). Exercise, physical activity, and self-determination theory: a

systematic review. Int. J. Behav. Nutr. Phys. Act. 9:78. doi: 10.1186/1479-

5868-9-78

Tew, G. A., Bedford, R., Carr, E., Durrand, J. W., Gray, J., Hackett, R.,

et al. (2020). Community-based prehabilitation before elective major surgery:

the PREP-WELL quality improvement project. BMJ Open Qual. 9:e000898.

doi: 10.1136/bmjoq-2019-000898

Trischler, J., Pervan, S. J., Kelly, S. J., and Scott, D. R. (2018). The value of codesign:

The effect of customer involvement in service design teams. J. Serv. Res. 21,

75–100. doi: 10.1177/1094670517714060

van Rooijen, S., Carli, F„ Dalton, S., Thomas, G., Bojesen, R., Le Guen, M.,

et al. (2019a). Multimodal prehabilitation in colorectal cancer patients to

improve functional capacity and reduce postoperative complications: the first

international randomized controlled trial for multimodal prehabilitation. BMC

Cancer. 19:98. doi: 10.1186/s12885-018-5232-6

van Rooijen, S. J., Molenaar, C. J. L., Schep, G., van Lieshout, R., Beijer, S., Dubbers,

R., et al. (2019b). Making patients fit for surgery: introducing a four pillar

multimodal prehabilitation program in colorectal cancer. Am. J. Phys. Med.

Rehabil. 98, 888–896. doi: 10.1097/PHM.0000000000001221

van Stralen, M. M., De Vries, H., Mudde, A. N., Bolman, C., and Lechner,

L. (2009). Determinants of initiation and maintenance of physical activity

among older adults: a literature review. Health Psychol. Rev. 3, 147–207.

doi: 10.1080/17437190903229462

Wu, F., Laza-Cagagias, R., Pagarkar, A., Gammal, M. E., and Rampal, T.

(2020). Getting fit for surgery: introducing a multi-modal prehabilitation

programme for our breast surgical patients. Eur. J. Cancer 138:S82.

doi: 10.1016/S0959-8049(20)30751-6

Yardley, L., Morrison, L., Bradbury, K., and Muller, I. (2015). The person-

based approach to intervention development: application to digital

health-related behavior change interventions. J. Med. Internet Res. 17:e30.

doi: 10.2196/jmir.4055

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2021 Grimmett, Bradbury, Dalton, Fecher-Jones, Hoedjes, Varkonyi-

Sepp and Short. This is an open-access article distributed under the terms of

the Creative Commons Attribution License (CC BY). The use, distribution or

reproduction in other forums is permitted, provided the original author(s) and the

copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 12 February 2021 | Volume 12 | Article 634223

https://doi.org/10.1186/s13741-019-0126-y
https://doi.org/10.1136/bmjopen-2017-021117
https://www.macmillan.org.uk/healthcare-professionals/cancer-pathways/prehabilitation
https://www.macmillan.org.uk/healthcare-professionals/cancer-pathways/prehabilitation
https://doi.org/10.1136/heartjnl-2018-313189
https://www.mmc.nl/chirurgie/over-chirurgie/fit-voor-de-operatie/
https://doi.org/10.1136/bmjopen-2019-033176
https://doi.org/10.1111/anae.14826
https://doi.org/10.1007/s12160-013-9486-6
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1016/j.euf.2019.05.016
https://doi.org/10.1136/bmj.h1258
https://doi.org/10.1016/j.ejso.2020.04.042
https://doi.org/10.1111/anae.13763
https://doi.org/10.1200/JCO.2017.76.7400
https://doi.org/10.1177/1534735419894061
https://doi.org/10.1016/j.jsams.2012.01.005
https://www.mcgill.ca/peri-op-program/about-pop-0
https://www.mcgill.ca/peri-op-program/about-pop-0
https://www.petermac.org/services/treatment/prehabilitation
https://www.petermac.org/services/treatment/prehabilitation
https://aischannel.com/society/hospital-clinic-implements-prehabilitation-program-reduces-postoperative-complications-high-risk-patients-50/
https://aischannel.com/society/hospital-clinic-implements-prehabilitation-program-reduces-postoperative-complications-high-risk-patients-50/
https://gmcancer.org.uk/our-areas-of-work/prehab4cancer-2/
https://gmcancer.org.uk/our-areas-of-work/prehab4cancer-2/
https://doi.org/10.1111/bjhp.12032
https://www.southtees.nhs.uk/services/prepwell-project/
https://www.southtees.nhs.uk/services/prepwell-project/
https://www.stgeorges.nhs.uk/service/prehabilitation/
https://doi.org/10.1007/s00520-020-05341-z
https://doi.org/10.1186/1479-5868-9-78
https://doi.org/10.1136/bmjoq-2019-000898
https://doi.org/10.1177/1094670517714060
https://doi.org/10.1186/s12885-018-5232-6
https://doi.org/10.1097/PHM.0000000000001221
https://doi.org/10.1080/17437190903229462
https://doi.org/10.1016/S0959-8049(20)30751-6
https://doi.org/10.2196/jmir.4055
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

	The Role of Behavioral Science in Personalized Multimodal Prehabilitation in Cancer
	Introduction
	Modes of Prehabilitation Delivery and Patient Experience
	The Role of Theories and Frameworks of Behavior Change
	Recent and Ongoing Prehabilitation Trials
	Examples of Clinical Practice and Behavioral Science Input
	Role of Surgery Schools
	Discussion
	Data Availability Statement
	Author Contributions
	Funding
	References


