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Abstract
Purpose Prehabilitation is increasingly offered to patients with colorectal cancer (CRC) undergoing surgery as it could 
prevent complications and facilitate recovery. However, implementation of such a complex multidisciplinary intervention 
is challenging. This study aims to explore perspectives of professionals involved in prehabilitation to gain understanding 
of barriers or facilitators to its implementation and to identify strategies to successful operationalization of prehabilitation.
Methods In this qualitative study, semi-structured interviews were performed with healthcare professionals involved in pre-
habilitation for patients with CRC. Prehabilitation was defined as a preoperative program with the aim of improving physical 
fitness and nutritional status. Parallel with data collection, open coding was applied to the transcribed interviews. The Ottawa 
Model of Research Use (OMRU) framework, a comprehensive interdisciplinary model guide to promote implementation of 
research findings into healthcare practice, was used to categorize obtained codes and structure the barriers and facilitators 
into relevant themes for change.
Results Thirteen interviews were conducted. Important barriers were the conflicting scientific evidence on (cost-)effective-
ness of prehabilitation, the current inability to offer a personalized prehabilitation program, the complex logistic organization 
of the program, and the unawareness of (the importance of) a prehabilitation program among healthcare professionals and 
patients. Relevant facilitators were availability of program coordinators, availability of physician leadership, and involving 
skeptical colleagues in the implementation process from the start.
Conclusions Important barriers to prehabilitation implementation are mainly related to the intervention being complex, 
relatively unknown and only evaluated in a research setting. Therefore, physicians’ leadership is needed to transform care 
towards more integration of personalized prehabilitation programs.
Implications for cancer survivors By strengthening prehabilitation programs and evidence of their efficacy using these rec-
ommendations, it should be possible to enhance both the pre- and postoperative quality of life for colorectal cancer patients 
during survivorship.

Keywords Colorectal cancer · Prehabilitation · Qualitative research · Implementation, · Complex intervention

 * Thea C. Heil 
 Thea.Zonneveld-Heil@radboudumc.nl

1 Department of Geriatric Medicine, Radboud Institute 
for Health Sciences, Radboud University Medical Center, 
Nijmegen, The Netherlands

2 Department of Geriatric Medicine, Gelre Hospitals, 
Apeldoorn, The Netherlands

3 Department of Geriatric Medicine, Elisabeth-Tweesteden 
Hospital, Tilburg, The Netherlands

4 Department of Surgery, Radboud Institute for Health 
Sciences, Radboud University Medical Center, Nijmegen, 
The Netherlands

5 Department of Internal Medicine, University Medical 
Center Groningen, University of Groningen, Groningen, 
The Netherlands

/ Published online: 25 May 2022

Supportive Care in Cancer (2022) 30:7373–7386

http://orcid.org/0000-0002-7058-2013
http://crossmark.crossref.org/dialog/?doi=10.1007/s00520-022-07144-w&domain=pdf


1 3

Introduction

Perioperative decline in functional capacity and condition 
in older patients with colorectal cancer (CRC) is not only 
caused by surgery itself, but also by the passive “waiting 
list period” before surgery [1]. The incidence and sever-
ity of decline in functional capacity could be reduced by 
prehabilitation [2, 3]. This is the process including assess-
ments and interventions to establish a baseline functional 
level, identify impairments, and increase functional capac-
ity between the time of cancer diagnosis and surgery [4]. 
Prehabilitation programs can be unimodal, focusing on 
optimizing physical condition solely, or multimodal, 
focusing on optimizing physical condition, nutritional sta-
tus, and reduction of stress and anxiety [5]. Other compo-
nents, such as smoking cessation, preoperative treatment 
of anemia, or medication reconciliation are also integrated 
as part of these programs. It is expected that a multimodal 
approach has synergistic effects resulting in better overall 
outcomes compared to unimodal approaches [6].

Prehabilitation in high-risk patients undergoing colo-
rectal cancer surgery has shown promising results such as 
shorter hospital stay, reduction in postoperative complica-
tions, less functional decline, and improvements in health-
related quality of life [7–10]. Therefore, prehabilitation 
for patients with colorectal cancer is being increasingly 
applied in hospitals.

However, prehabilitation is a complex intervention (as 
it comprises multiple components acting interdependently 
with evidence from heterogenous patient populations) and 
evaluation of such a complex intervention is difficult due 
to challenges in developing, identifying, documenting, 
and reproducing the intervention [11]. The complexity 
of prehabilitation and its evaluation are illustrated in the 
diversity in prehabilitation program designs (generally 
pragmatically and in line with what is achievable at the 
local setting) and differences in patient selection between 
the clinical trials. This leads to contradictory evidence 
regarding (cost-)effectiveness of prehabilitation [12–16] 
as well as to lack of generalizability of the results [17].

Because most clinical trials fail to evaluate their devel-
opment and process phase, and almost no studies focus 
on implementation and effectiveness in daily practice, it 
is difficult to create a better understanding of the process 
of implementation of prehabilitation and the opportuni-
ties to improve. Qualitative research concerning the per-
spectives of professionals involved in prehabilitation in 
research settings as well as in daily care can help to under-
stand how prehabilitation is delivered and which elements 
are perceived as important or problematic [17]. Previous 
qualitative studies already highlighted four key barriers for 
healthcare professionals to implementing a prehabilitation 

program: knowledge, resource, inconsistent practice, and 
poor patient engagement. However, there is a lack of docu-
mented facilitators [18]. Therefore, the aim of this inter-
view study was to identify expected and perceived barriers 
and facilitators, in order to provide clinicians who want to 
implement prehabilitation in colorectal cancer surgery in 
their local setting, with practical recommendations.

Methods

Design

A qualitative study using semi-structured interviews with 
healthcare professionals involved in preoperative colorectal 
cancer surgery was performed.

Participants

Colorectal cancer surgeons, specialized (oncological) 
nurses, physical therapists, and dieticians were approached 
by email to participate in the interviews. At least two par-
ticipants from each profession were purposefully selected. 
Eligible participants, both with and without prehabilitation 
experience, were identified based on a previous study of our 
group [19]. Prehabilitation was defined as a preoperative 
program with at least the aim of improving physical fitness 
and nutritional status.

Background information on the interviewees was col-
lected regarding medical specialty, age, gender, years of 
working experience, and yes or no experiences with pre-
habilitation in colorectal cancer care. The total number of 
interviews needed was guided by thematic saturation. The-
matic saturation was defined as the point where no new rel-
evant knowledge from the data analysis was obtained. In 
practice, this was defined as the point where no new codes 
were assigned during open coding. The saturation was deter-
mined independently of the represented professions, which 
means that irrespective of the professional asked, no new 
codes were added [20].

Research team

The multidisciplinary research team consisted of nine research-
ers, most of whom were also clinicians. Two geriatricians (HM, 
MO), one internist-geriatrician (BM), one colorectal cancer sur-
geon (HW), one general practitioner with extensive qualitative 
research experience (MP). Two epidemiologists (ED, RM), one 
with research experience in cancer (p)rehabilitation (ED) and the 
other one in resilience management (RM). Two PhD students, 
conducting research in the field of prehabilitation and colorectal 
cancer, who are also medical doctor (TA, TH).
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Data collection

The interviews were conducted between September 2019 
and October 2020 at a place suitable for participants, or by 
telephone during the COVID-19 outbreak. Interviews lasted 
between 20 and 30 min. The interviews were independently 
conducted by one of three researchers (ED, TA, TH). A 
critical appraisal of previous literature on prehabilitation 
and implementation research was conducted to gain a com-
prehensive and adequate understanding of the subject [21]. 
These knowledge was used to compile the preliminary topic 
list in a meeting among members of the research group (Sup-
plement 1). To confirm the coverage and relevance of the 
content, the topic list was adopted during the study whenever 
this was required based on preliminary data analysis.

All interviews were audiotaped and transcribed verbatim.

Data processing and analysis

Anonymized transcripts were imported into ATLAS.ti 
8.4.20. After eight of in total thirteen interviews, scripts 
were independently coded by the first and second author 
using an open coding procedure [22].Codes were then 
compared and discussed until consensus was reached into 
a preliminary code book including potential barriers and 
facilitators. Each consecutive interview was coded directly 
afterwards, again independently by both the first and sec-
ond author. After comparison, discussion, and consensus, 
the code book was adapted if needed. Disagreements were 
resolved through discussion and in consensus with the last 
author if necessary.

Thereafter, in a research team meeting, codes were com-
pared to existing literature on models for dissemination 
and implementation research to determine the relationships 
between codes and to provide practical recommendations 
that are in line with clinical practice. The Ottawa Model 
of Research Use (OMRU) was selected to categorize the 
obtained codes for the purpose of practice recommendations 
[23]. The OMRU model was selected because it is a pro-
cess model, specifically an action model, providing practical 
guidance in the planning and execution of implementation 
endeavors [24]. Using the OMRU model, key concepts as 

initial coding (sub)categories were identified. Codes that 
could not be categorized based on the model were organ-
ized in a new (sub)category [23].

The Ottawa Model of Research Use

The OMRU framework is an action-based model for study-
ing implementation of healthcare innovations [24, 25]. The 
framework proposes to study six key components: innova-
tion, environment, adopters, strategies for transferring evi-
dence into practice, the use of evidence, and health-related 
and other outcomes of the process. These components are 
connected to each other through the process of evaluation 
[23]. The framework guides the assessment of potential bar-
riers and facilitators to prehabilitation with regard to the 
innovation (prehabilitation), environment (hospital), adop-
ters (health care professionals and patients), and if possible, 
also the strategies the interviewees identified for the imple-
mentation of prehabilitation. By incorporating specific bar-
riers and facilitators into tailored strategies, the identified 
barriers can be overcome and facilitators enhanced. Also, 
suggestions are provided to monitor and evaluate the impact 
of implementation [23, 24].

Results

Thirteen interviews were conducted and included five sur-
geons (S1-5), three specialized nurses (SN1-3), three physi-
cal therapists (PT1-3), and two dieticians (D1-2) (Table 1). 
Interviewees worked in different hospitals, one academic 
hospital and four non-academic hospitals. Three inter-
viewees had no experience with prehabilitation. The other 
interviewees had experience with prehabilitation, mainly in 
research setting, from less than 1 year to a maximum of 
3 years.

Tables 2 and 3 contain an overview of all coded barriers 
and facilitators, respectively. Also illustrative quotes with 
accompanying professional background of the interviewee 
are shown. We found no clusters of codes related to the pro-
fessional background of the interviewees observed.

Table 1  Baseline characteristics 
interviewees

M, men; W, women
Data are presented as number or range

Profession Age Sex (M/W) Years of profes-
sional experience

Experiences with prehabilitation 
in colorectal cancer care (yes/no)

Surgeon (n = 5) 41–58 3/2 4–23 3/2
Specialized nurse (n = 3) 49–59 0/3 6–12 3/0
Dietician (n = 2) 53–59 0/2 25–35 2/0
Physical therapist (n = 3) 36–58 2/1 11–23 2/1
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All but one of the obtained barriers and facilitators could 
be clustered into three categories of the assessment phase of 
the OMRU framework: the innovation itself, practice envi-
ronment, and potential adopters. The one code that could 
not be categorized into the assessment phase was related to 
the monitor phase of the framework. In Table 4, identified 
barriers and facilitating factors are classified based on the 
systematic assessment phase of OMRU.

The innovation: prehabilitation

Barriers and facilitators of innovation by prehabilitation 
were mostly related to the relative (dis)advantages, compat-
ibility, complexity and reinvention, observability (the degree 
to which the results of prehabilitation are visible to others), 
and trialability (the degree to which prehabilitation may be 
experimented with on a limited basis). Contradictory and 
low-quality scientific evidence for the (cost-)effectiveness 
of prehabilitation was frequently mentioned. Especially in 
combination with (high) immediate costs and no directly 
measurable or visible yields, it was often concluded that 
advantages of prehabilitation were unclear. Next, heteroge-
neity of the patient population together with the already high 
quality of colorectal cancer care surgery and low mortality 
and complication rates made it difficult to prove effective-
ness on a group level. Furthermore, the perceived complex-
ity of prehabilitation and differences in patients’ resilience 
and training opportunities (i.e., a “one size fits all” prehabili-
tation program would not work) was seen as barrier.

However, evidence concerning effectiveness of preha-
bilitation for both objective and patient-reported outcomes 
could facilitate program sustainability. Insights into effects 
on individual patient level are also important. Innovation 
could be further optimized by offering personal programs 
explicitly. Moreover, the personal experience of added value 
of prehabilitation was mentioned as an important facilita-
tor, as prehabilitation aligns with patients’ perceived needs 
to improve self-reliance through prehabilitation rather than 
passively waiting for surgery.

Practice environment: the hospital

Barriers and facilitators in the hospital environment where 
prehabilitation is initiated were mostly related to physi-
cal structure, workload, available resources, personalities 
involved, and culture and beliefs. Identified barriers were 
mainly logistic. Some patients were not capable to visit 
the hospital frequently, while combining prehabilitation 
appointments with different healthcare professionals on a 
single day was also considered to be difficult because of 
different work activities of involved healthcare profession-
als. Also, the combination of counseling patients for preha-
bilitation and an additional multidisciplinary consultation 

was seen as time-consuming. The lack of structural program 
implementation evaluation in a team meeting to identify 
and resolve experienced problems was mentioned as well. 
Although the solution of an additional meeting is considered 
time-consuming, it was thought of as enhancing program 
sustainability and team building. Furthermore, the timing of 
surgery was identified as a logistic problem. The inflexible 
and rapidly changing operation room planning would often 
take priority over the prehabilitation program, resulting in 
an early termination of the prehabilitation program. At the 
same time, national quality indicators [26] state that treat-
ment should take place within 6 weeks of diagnosis, making 
the time window for prehabilitation often (too) short.

Identified facilitators for the practice environment 
included combining patient appointments as it would not 
only lead to a decrease in the number of hospital visits for 
patients but could also ensure accessible contact between 
involved healthcare professionals. In addition, offering an 
intervention program close to home and implementation of 
digital tools were suggested options to reduce travel dis-
tances and facilitate patients’ compliance. Contact through 
multidisciplinary consultation in order to identify eligible 
patients and monitor a patients’ progress was identified as 
facilitator. To partially overcome the problem of time-con-
suming extra multidisciplinary consultations, it was stated 
that evaluation of individual patients may only be neces-
sary in case of problems or deviation from the program. 
The availability of a dedicated nurse specialist who would 
coordinate the prehabilitation program and various program 
appointments was deemed important and the guarantee of 
financial support was seen as an important prerequisite. In 
order to overcome the timing of surgery, it was stated that it 
should be possible to delay the procedure if deemed neces-
sary due to patient’s performance status. At last, prehabilita-
tion should be introduced early in the diagnostic trajectory to 
create sufficient time for prehabilitation while still meeting 
the national guidelines for timely treatment after diagnosis.

Potential adopters: health care professionals 
and patients

Participating healthcare professionals identified themselves 
as well as patients as early adopters. Barriers and facilita-
tors were related to attitudes, knowledge motivation, skills, 
and current practices. The unawareness of the importance 
and possibilities of a prehabilitation program by healthcare 
professionals was an important barrier. Including skeptic 
healthcare professionals early in the adoption phase of the 
innovation could facilitate and overcome this. With regard 
to patients, the dominating ideas about illness behavior were 
detrimental as they often believe that sedentary behavior is 
necessary when cancer is diagnosed. Also, patients believe 
that the tumor needs to be removed as soon as possible after 
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Table 4  Identified barriers and facilitating factors classified based on the systematic assessment phase of  OMRU1

Category Barriers Facilitators

Innovation: prehabilitation
Relative advantage Contradictory and low quality of scientific 

evidence for (cost-) effectiveness
Evidence regarding effectiveness of prehabilita-

tion is important for program sustainability
Costs must be financed immediately while 

yields are not (directly) clear
Both objective as well as patient reported out-

comes are important for program evaluation
Uncertainty which group benefits (most) from 

prehabilitation
Indirect costs for patients (e.g., travel 

expenses)
Compatibility Goal and content of prehabilitation program 

is unclear
Patients are able to improve their self-reliance 

instead of just waiting
Application of prehabilitation fits in hospital 

strategy
Complexity and reinvention Differences in patients’ resilience and training 

opportunities
Individualized program

Observability Effectiveness difficult to prove due to hetero-
geneity of patient population

Quality of care for colorectal surgery is 
already high with low complication rates

Trialability Adjust patient selection during implementation 
based on (local) results

Practice environment: hospital
Physical structure Combining appointments is difficult due to 

different work activities
Combining appointments on a single day

Operating room planning takes precedence 
over prehabilitation program

Accessible contact between involved healthcare 
professionals

Lack of program organization evaluation Preoperative multidisciplinary prehabilitation 
consultation

Patients are unable to visit hospital frequently Offering an intervention program close to home
Implementation of digital tools for interaction 

and reduction of travel distance
Workload Multidisciplinary consultation is time con-

suming
Evaluation of individual patients only in case of 

signaled problems or deviation from program
Counseling patients is time consuming

Available resources Healthcare system is not adapted, including 
availability of paramedics in hospital

Coordination of program and program appoint-
ments by a specialized nurse

Guarantee financial support
Culture and believes Time between operation indication and sur-

gery is too short
Delay surgery if necessary

Introduce prehabilitation early in trajectory
Potential adopters: health care professionals and patients
Healthcare professionals Healthcare professionals are unaware of 

(importance of) prehabilitation program
Include skeptical healthcare professionals in 

prehabilitation team from the adoption phase
Patients The idea that sedentary behavior is necessary 

when cancer is diagnosed
Set goals and motivate patients to accomplish 

them
The idea that tumor should be removed as 

soon as possible
Introduce prehabilitation as part of regular care

Insight in movement pattern
Awareness regarding impact of surgery on 

physical condition
Incorporate social environment to facilitate 

patient with prehabilitation program
Group activities to exchange experiences and 

motivate peers
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diagnosis. However, according to the interviewees, patients 
are often unaware of the impact of surgery on their physical 
and mental condition and therefore, creating awareness of 
this impact is a facilitating factor. Patient’s gaining insights 
in their movement patterns and being able to set personal 
goals as well as including their social environment could all 
potentially facilitate adoption by patients. Also, group activi-
ties where patients would be able to exchange experiences 
and motivate peers were identified as a facilitating factor.

Transfer strategies: diffusion, dissemination, 
and implementation of prehabilitation

In the monitoring phase, an ambassador, who could per-
suade, enthuse, and unite coworkers, is necessary for the 
diffusion, dissemination, and implementation of prehabili-
tation in the hospital for the long term. This ambassador is 
preferably a medical specialist.

Discussion

The aim of this study was to explore barriers and facilitators 
regarding the implementation of prehabilitation in colorec-
tal cancer surgery as expected and perceived by involved 
healthcare professionals. Important barriers included the 
conflicting scientific evidence on (cost-)effectiveness of 
prehabilitation, the inability of patients to follow a prede-
fined hospital-based prehabilitation program (due to lack 
of personalized programs or inflexibility of “prescribed” 
prehabilitation) and the complex logistic organization of 
the program. Besides, unawareness of (importance of) the 
prehabilitation program among both healthcare profession-
als and patients and incorrect ideas of patients about what 
is important in the preoperative phase were mentioned as 
serious barriers. Important facilitators were the ability to 
offer a personalized prehabilitation program for each indi-
vidual, availability of a program coordinator, and involving 
skeptical colleagues from the start of the implementation. 

For transferring prehabilitation within the practice environ-
ment, an ambassador was deemed as an important facilitator.

To implement an innovation such as prehabilitation in 
clinical practice, an individualized program with regard 
to content, duration, and setting is needed [27]. In order to 
create more patient-centeredness, questions including what, 
when, where, who, and why should be taken into account 
while developing future prehabilitation programs [28]. Addi-
tionally, performing a comprehensive geriatric assessment 
preoperatively can be useful to select patients and increase 
both adherence and effectiveness of prehabilitation [29].

Furthermore, implementation of prehabilitation requires 
adjustments in the hospital as practice environment. Local 
adjustments in the organization of preoperative colorectal 
cancer care pathways are needed to create availability of 
dedicated resources and time for involved healthcare profes-
sionals. The presence of a program coordinator, for example 
an oncology nurse, can facilitate effective implementation 
[30, 31]. This program coordinator can overview the pro-
gram and signals arising problems on both organizational 
and patient level. Costs of the additional resources for life-
style-initiated programs must be guaranteed from the start of 
implementation, if prehabilitation is indeed (cost-)effective 
[32]. Financing of these costs should be considered on both 
hospital and national level [33].

Another adjustment in the organization of preoperative 
colorectal cancer care should be the possibility to lengthen 
the time interval between operation indication and surgery, 
which could serve as a protective time interval to battle neg-
ative oncological outcomes [34]. As the mandatory stand-
ards [26] and operation room planning currently determine 
the time between indication and actual surgery, it should 
rather be the surgeon determining (extended) time until sur-
gery based on the patients’ physical condition and nutritional 
status and the ability to improve this by prehabilitation.

Because healthcare professionals and patients are not 
passive recipients of prehabilitation, implementation and 
adoption of the program should be seen as a transition 
process rather than an event. In other words, it is impor-
tant that adopters in the preadoption stage are aware of the 

1 OMRU, Ottawa Model of Research Use (OMRU) framework. The framework proposes to study six key components: innovation; environment; 
adopters; strategies for transferring evidence into practice; the use of evidence; and health-related and other outcomes of the process. These com-
ponents are connected to each other through the process of evaluation [23]. The framework guides assessment of potential barriers and facilita-
tors to prehabilitation with regard to the innovation (prehabilitation), environment (hospital), adopters (health care professionals and patients), 
and also the strategies that interviewees identified for the implementation of prehabilitation

Table 4  (continued)

Category Barriers Facilitators

Personal support during prehabilitation program
Transfer strategies: diffusion, dissemination and implementation of prehabilitation
Local champions An ambassador should persuade, enthuse, and 

unite coworkers

7383Supportive Care in Cancer (2022) 30:7373–7386



1 3

innovation. This implies that what prehabilitation does, how 
to use it, and how it affects the adopter personally should be 
incorporated [35]. Moreover, skeptics in the surgical path-
way need to be included in the prehabilitation team and early 
in the adoption phase to convince them of the potential mer-
its of prehabilitation and to ensure appropriate information 
provision towards patients [27, 36].

If potential benefits of prehabilitation remain unclear for 
recipients, transforming care towards more integration is dif-
ficult, and consequently, demonstration of efficacy will fail 
due to low program adherence. Physicians in particular are 
the principal players to break this vicious circle by either 
supporting or opposing successful transformative efforts 
[37]. Therefore, physicians’ leadership is essential to facili-
tate diffusion, dissemination, and implementation of preha-
bilitation both on micro (clinical integration), meso- (profes-
sional and organizational integration), and macro- (system 
integration) levels [38].

Strengths and limitations

To our knowledge, this is the first qualitative study per-
formed by a multidisciplinary research team with health-
care professionals involved in preoperative colorectal cancer 
care from different disciplines and hospitals. This provided 
important insights regarding perceived issues and promotors 
by implementing prehabilitation from clinical experiences. 
Although the number of hospitals which have implemented 
prehabilitation is limited in the Netherlands, many barriers 
and facilitators for local implementation of prehabilitation in 
colorectal cancer surgery in research setting were mentioned 
by multiple healthcare professionals, and thematic saturation 
was reached as planned. Above, at least theoretical gener-
alizability has been achieved, as all mentioned barriers and 
facilitators could be placed in the selected framework [39]. 
As prehabilitation was not part of daily care yet in participat-
ing hospitals, implementation regarding perceived barriers 
and facilitators in daily care instead of a research setting 
could not be elaborated on.

Previous studies, interviewing patients, highlighted 
already the importance of appropriate information provi-
sion and an accessible personalized prehabilitation program 
[27, 28, 36, 40]. Nevertheless, the perspective of healthcare 
professionals on barriers and facilitators at patient level is 
also of added value [18].

In this study, open coding was independently performed 
by the first and second author and differences in outcomes 
were discussed during a group meeting where barriers and 
facilitators were classified as well. By using direct content 
analysis, the data collection can become biased by empha-
sizing this theory [41]. However, the theoretical framework 
was selected after conducting and coding interviews and 

therefore overemphasis of the theoretical framework is 
expected to be minimal. In addition, the use of the OMRU 
framework guided the discussion of findings, allowing for 
more explicit recommendations.

Future research

Although clear and unambiguous evidence of effectiveness 
is necessary, this will be difficult to obtain for a complex 
and environment-dependent intervention like prehabilitation, 
especially if the implementation rate is unsatisfactory. Con-
sequently, individual randomized clinical trials, representing 
the reference standard, may not be applicable [42]. Instead, 
pragmatic trials, producing results that can be generalized 
and applied in routine practice setting, are more appropri-
ate [43]. It would be useful to implement prehabilitation 
in phases, parallel to monitoring the adoption process and 
ensuring data-driven continuous improvement [23].

Future trials should perform a preplanned process evalua-
tion including patient experience alongside the effect evalu-
ation to assess fidelity and quality of implementation, clarify 
causal mechanisms, and identify contextual factors associ-
ated with variation in outcomes, resulting in more efficient 
adaptation, development, and implementation of prehabili-
tation [44, 45]. A preplanned process evaluation could for 
example make clear which patient group benefits the most 
of prehabilitation, especially because prehabilitation pro-
grams should be tailor-made and benefits are predominantly 
patient-specific. Besides, the focus on the process and con-
text of prehabilitation could generate additional hypotheses 
about mechanisms of success or failure [35]. Furthermore, 
collaboration between local initiatives and the use of stand-
ardized outcome instruments should be emphasized [46].

When evidence regarding effectiveness of prehabilita-
tion is properly displayed, this could persuade skeptics and 
facilitate the acquisition of financial support, to create a 
broad-based willingness to implement prehabilitation by 
both healthcare organizations and healthcare professionals 
[35]. Future prehabilitation programs should also optimize 
feasibility, e.g., deliver prehabilitation programs close to 
home and use digital tools, which were mentioned in this 
study as facilitators. Finally, the benefits of a longer preha-
bilitation program, combined with rehabilitation program 
after surgery, should be further investigated.

In conclusion, important barriers to prehabilitation 
implementation are mainly related to the intervention being 
complex, relatively unknown and only minimally evaluated 
in research settings. The need for clear and unambiguous 
evidence is however at odds with implementation issues, 
even in research context, due to negative attitudes of skepti-
cal professionals towards prehabilitation, limited organiza-
tional flexibility (e.g., inability to combine appointments), 
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conflicting guidelines (e.g., strict operation timeframe), 
and patient cognitions (e.g., need for sedentary behavior 
in illness). Therefore, physicians’ leadership is needed to 
transform care towards more integration of prehabilitation 
on micro-, meso-, and macro-levels. The implementation 
should be phased, with the possibility to adapt the interven-
tion to the variety of real-life contexts and to test its effec-
tiveness in daily practice. Above, the possibility to offer a 
personalized prehabilitation program will increase willing-
ness to participate in both patients and professionals. By 
strengthening prehabilitation programs and evidence of their 
efficacy using these recommendations, it should be possible 
to enhance both the pre- and postoperative quality of life for 
future colorectal cancer patients.
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