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Abstract

Background There is no consensus amongst colorectal
surgeons as to whether preoperative exercise is beneficial
in the management of colorectal cancer patients. Research
has shown higher rates of postoperative complications in
patients who are less fit. Agreement needs to be sought on
whether improving fitness via exercise should be a part of
preoperative care. The Delphi process is an iterative pro-
cess designed to refine opinions on a subject, until con-
sensus agreement is reached within an expert group.
Methods We performed a Delphi survey with a group of
consultant colorectal surgeons. Statements achieving >80 %
agreement were taken as consensus, those achieving >80 %
disagreement were removed, and those in between were re-
vised in the following round. The process ended with a group
of statements which achieved consensus.

Results  Thirty-two statements were included in the first
round of the survey. After three rounds of the survey, 21
statements were accepted as consensus, six statements were
rejected, and seven statements did not reach consensus. It
was agreed that exercise training should form part of pre-
operative care and would be supported by surgeons. That
suitable programmes pose significant risk to patients was
rejected. There was no consensus reached on the strength
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of current available evidence or whether it would be pos-
sible to deliver exercise programmes.

Conclusions This work is the first to produce a set of
statements on which expert consensus opinion has been
agreed regarding preoperative exercise in colorectal cancer
patients. Future work, informed by this study, will design
interventions to produce rapid improvements in fitness
before surgery.
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Introduction

As the population ages, and as diagnostic techniques and
healthcare improve, greater numbers of older patients are
undergoing surgery for colorectal cancer. Age alone may
not be an independent risk factor for poor postoperative
recovery, but comorbid health conditions that often ac-
company ageing increase the risks of surgery for colorectal
cancer [1].

Whilst some risk factors for increased postoperative
morbidity, e.g. gender [2], cannot be modified, control of
concurrent health conditions such as diabetes and chronic
obstructive pulmonary disease can be improved preop-
eratively. Poor cardiorespiratory fitness may also be a risk
factor that can be improved before surgery to reduce the
risks of postoperative morbidity and mortality.

Although an intuitive assumption, there is now a
growing evidence base confirming that increased fitness
improves postoperative outcomes [3]. There is also pub-
lished work showing that exercise prehabilitation in col-
orectal cancer patients is effective in improving
preoperative fitness [4].
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However, there is no consensus within surgical teams
regarding the benefits of preoperative exercise, which
modality of exercise is best, which patient populations
would benefit from exercise, the possible risks and how to
practically deliver exercise interventions. In the published
literature, there is no definitive guidance on preoperative
exercise before resection of colorectal cancer.

Enhanced Recovery After Surgery (ERAS) Society
guidelines suggest that increasing exercise preoperatively
may be of benefit but give no detail on amount, type or
duration of exercise [5]. In the general population, there are
many published guidelines recommending the amount of
exercise to be taken by healthy individuals, but these do not
relate specifically to colorectal cancer patients [6].
Changing practice to incorporate preoperative exercise
would also require the involvement of stakeholders in de-
veloping these exercise programmes.

Delphi methodology is very widely used in health care
to establish consensus on clinical issues [7]. The Delphi
technique is an iterative process rooted in structured and
repeated communication of specific statements that are
revised and/or rejected according to expert responses to
refine opinion on a topic until a preagreed level of con-
sensus is reached. An expert panel scores a bank of state-
ments relating to the topic on an agree/disagree Likert
scale. Scores are accepted or rejected if consensus level is
reached, and scores and remaining statements are recircu-
lated either in original form or with revision to encourage
consensus. The process is repeated for a given number of
iterations, or until all statements have been accepted and
consensus established. At the conclusion of a Delphi study,
a set of statements agreed upon by an expert panel is
produced.

The aim of this study was to establish an expert con-
sensus from consultant colorectal surgeons on the role of
preoperative exercise training for surgical patients with
colorectal cancer.

Materials and methods
Study type

We conducted a three-round electronic Delphi study using
e-mail invitations and a web-based survey tool (Bristol
Online Surveys, University of Bristol, http://survey.bris.ac.
uk). It was completed between April 2014 and November
2014. The study was granted ethical approval by the
University of Nottingham Medical School Ethics Com-
mittee (C10042014 SoM MSGEM).

@ Springer

Participants

Currently practicing consultant colorectal surgeons were
recruited by an e-mail invitation (“Appendix 17). Invita-
tions were sent to surgeons from units spread across the UK
and working in teaching hospitals and district general
hospitals. Those who registered their interest were sent a
participant information sheet. Informed consent was ob-
tained from all individual participants included in the
study.

Procedure

Via e-mail, participants were invited to score an online
survey instrument that considered the nature and form of
prehabilitation for colorectal surgery. The survey was or-
ganised to consider five broad areas (potential benefits of
improved aerobic performance, prehabilitation, intended
users, risk management and practical application), and the
research team constructed statements to best reflect a range
of pertinent issues and topics. Scoring was based on a five-
point (strongly agree, agree, neither agree nor disagree,
disagree and strongly disagree) Likert scale; free-text
boxes enabled participants to make further comment on
their scoring and to contextualise their responses.

The survey instrument was scored on three separate
occasions with the purpose of establishing consensus upon
both general principles and specific aspects of preha-
bilitation for colorectal cancer surgery. Between scoring
rounds, all participants received feedback of whole group
responses; this feedback did not identify individual par-
ticipants or their scores. Following each scoring round,
specific statements were revised prior to rescoring to sup-
port the process of finding consensus.

At the outset, a score of 80 % (across agree/strongly
agree or disagree/strongly disagree categories) was estab-
lished as a consensus threshold: where 80 % participants
agreed the statement was accepted to inform prehabilitation
programmes; where 80 % disagreed the statement was re-
jected; statements where the 80 % threshold is not
achieved were revised and rescored. In each round, par-
ticipants were given 3 weeks to complete the survey with
an e-mail reminder at 2 weeks.

Descriptive statistics for responses were generated after
each round of scoring, and free-text comments reviewed to
inform the development of subsequent rounds. After each
round, statements exceeding the 80 % threshold (for agree
or disagree) were accepted or rejected and removed from
subsequent scoring. When appropriate, statements not re-
moved were revised or reworded in accordance with the
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free-text comments before being used in the subsequent
round. The number of statements lessened in rounds 2 and
3 as statements were accepted or rejected. A final e-mail
was sent containing the agreed statements regarding exer-
cise prehabilitation in colorectal cancer surgery patients.

Results

An invitation e-mail was sent to 33 consultant colorectal
surgeons. Twenty responded and gave written consent to
take part in the study. Responses to the first-round survey
were received from 19 of 20 participants; these 19 re-
spondents were sent second-round surveys. One participant
did not receive the second-round survey and was with-
drawn from the process. Eighteen participants were there-
fore sent third-round surveys, all of whom responded.

The first-round survey consisted of 32 statements
(Table 1). Of these statements, 15 reached the predeter-
mined consensus level of >80 % agreement and were ac-
cepted as exceeding the consensus threshold. Experts
agreed that “Improved aerobic performance leads to”...
improved preoperative cardiorespiratory function and bet-
ter tolerance of the physiological demands of surgery, that
“Exercise training could improve aerobic performance”
and that “Exercise training could be used to beneficially
improve aerobic performance in”... in patients awaiting
elective, laparoscopic, open, malignant and non-malignant
surgery and across all age ranges from 40 to those over
80 years old. In this round of statements it was also agreed
that “Preoperative exercise training programmes” would
be most useful if capable of improving performance within
31 days and if they were designed to provide the greatest
gain in fitness in the shortest time frame. Ninety-four
percentage of experts agreed that preoperative exercise
training programmes would be supported in their own
practice.

The statement “Preoperative exercise training pro-
grammes are likely to risk respiratory complications” re-
ceived greater than 80 % disagreement and was removed
from the survey. The remaining 16 statements were carried
forward into the second-round survey.

At this point, the responses and free-text comments from
the first Delphi round were analysed. This led to five
questions from the first round being rephrased in an attempt
to add clarity to the statements (le, 2d, 3c, 4a and 4b).
Additionally, three of the original first-round statements
were divided into two parts each and reworded in order to
aid clarity (1f, 2e and 4d). In total, 19 statements were
therefore asked in the second-round survey (Table 1).

In the second-round survey, six statements were ac-
cepted. The expert panel agreed that “Improved aerobic
performance leads to”... improved preoperative muscle

strength, mood and wellbeing, and a reduced postoperative
time to mobilisation and length of stay in hospital. Con-
sensus was also reached that exercise training should be an
aspect of preoperative care, and that exercise training
could be used to beneficially improve aerobic performance
in patients awaiting urgent (cancer) surgery.

Three statements regarding the risks of preoperative
training programmes were rejected by the expert panel
(“Preoperative exercise training programmes are likely to
risk cardiac/neurological complications if the programme
is personally tailored and suitable monitored” and “Mus-
culoskeletal injuries if a low impact (e.g. cycling/swim-
ming) programme is personally tailored and suitably
monitored”). Consensus was not reached on the remaining
10 statements (Table 2).

At this point, statements and comments were again re-
assessed. This resulted in four statements being rephrased
for the third round of the survey (1c, 2b, 3b and 5b from the
second round). Additionally, two (Id and le from the
second round) were consolidated and reworded into one
statement (“Improved aerobic performance leads to re-
duced length of postoperative stay in high dependency unit
(HDU)/intensive therapy unit (ITU)”). This resulted in
nine statements being asked of the expert panel in the third
round (Table 3).

During the third round, the two statements “Preop-
erative exercise programmes should be designed to im-
prove muscle strength only” and “Exercise training could
be used to beneficially improve aerobic performance in
Patients awaiting emergency surgery within 24 h of ad-
mission” were rejected and seven statements did not reach
consensus.

In total during the Delphi process, a total of 21 state-
ments achieved the consensus agreement of the expert
panel, six statements were rejected by the panel, and con-
sensus was not reached on seven statements (“Appendix
2”).

Discussion

This Delphi study has produced a collection of statements
that might inform the future development of prehabilitation
programmes for colorectal cancer surgery patients. These
statements have been agreed by an expert group of con-
sultant colorectal surgeons and include agreement on the
importance and role of exercise prehabilitation. Such
consensus and detail has not been defined previously.
Surgeons agreed that improvement in aerobic capacity
has many benefits in the perioperative period and that ex-
ercise should be part of a preoperative care package. It was
agreed that patients undergoing elective and urgent op-
erations for benign and malignant pathology across several
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Table 1 Round 1. Questions and responses

Agree n (%) Neither agree Disagree Outcome
or disagree n (%)
n (%)
Improved aerobic performance leads to...
la. Improved preoperative cardiorespiratory function 19 (100) Accept
1b. Improved preoperative muscle strength 15 (78.9) 3 (15.8) 1(5.3) Round 2
lc. Improved preoperative mood and wellbeing 15 (78.9) 4 (21.1) Round 2
1d. Better tolerance of the physiological demands of surgery 18 (94.7) 1(5.3) Accept
le. Reduced need for intraoperative vasoactive drugs 9 (47.4) 10 (52.6) Round 2
1f. Reduced requirement for HDU/ITU postoperative care 12 (63.2) 7 (36.8) Round 2
1g. Reduced postoperative length of stay in hospital 13 (68.4) 6 (31.6) Round 2
1h. Reduced postoperative time to mobilise 13 (68.5) 6 (31.6) Round 2
Agree Neither Disagree Outcome
2a. Exercise training could improve aerobic performance 19 (100) Accept
2b. Exercise training should be an aspect of preoperative care 15 (79) 3 (15.8) 1(5.3) Round 2
2c. Preoperative exercise programmes should be designed to improve 19 (100) Accept
cardiorespiratory fitness
2d. Preoperative exercise programmes should be designed to improve 13 (68.4) 3 (15.8) 3 (15.8) Round 2
muscle strength
2e. Preoperative exercise programmes should be designed to improve 12 (63.2) 5(26.3) 2 (10.5) Round 2
balance and flexibility
Exercise training could be used to beneficially improve aerobic
performance in .............
3a. Patients awaiting elective (planned) surgery 19 (100) Accept
3b. Patients awaiting urgent (e.g. cancer) surgery 15 (79) 2 (10.5) 2 (10.5) Round 2
3c. Patients awaiting emergency surgery 1(5.3) 4 (21.1) 14 (73.7) Round 2
3d. Patients between 40 and 60 years old awaiting surgery 17 (89.5) 2 (10.5) Accept
3e. Patients between 60 and 80 years old awaiting surgery 18 (94.7) 1(5.3) Accept
3f. Patients over 80 years old awaiting surgery 17 (89.5) 1(5.3) 1(5.3) Accept
3g. Patients awaiting laparoscopic surgery 18 (94.7) 1(5.3) Accept
3h. Patients awaiting open surgery 18 (94.7) 1(5.3) Accept
3i. Patients with benign pathology 18 (94.7) 1(5.3) Accept
3j. Patients with malignant pathology 18 (94.7) 1(5.3) Accept
Preoperative exercise training programmes are likely to risk......................
4a. Cardiac complications 3 (15.8) 3 (15.8) 13 (68.4) Round 2
4b. Neurological complications 2 (10.5) 3 (15.8) 14 (73.7) Round 2
4c. Respiratory complications 3 (15.8) 16 (84.2) Reject
4d. Musculoskeletal injuries 7 (36.8) 5 (26.3) 7 (36.8) Round 2
Preoperative exercise training programmes......
5a. Would be most useful if they improved aerobic performance within 17 (89.4) 1(5.3) 1(5.3) Accept
the 31 day time frame for cancer surgery
5b. Should be designed to give the greatest gain in fitness in the shortest 18 (94.8) 1(5.3) Accept
time frame
5c. Are already supported by robust evidence of their benefit 3 (15.8) 14 (73.7) 2 (10.6) Round 2
Se. Are deliverable in your hospital 5 (26.4) 8 (42.1) 6 (31.6) Round 2
5d. Would be supported by you in your own practice 18 (94.8) 1(5.3) Accept

HDU high dependency unit, /TU Intensive therapy unit
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Table 2 Round 2. Questions and responses
Agree Neither ~ Disagree Outcome
Improved aerobic performance leads to...
la. Improved preoperative muscle strength 15(83.3) 2 (11.1) 1(5.6) Accept
1b. Improved preoperative mood and wellbeing 15(83.3) 3 (16.7) Accept
lc. Less need for intraoperative vasoactive drugs due to better cardiac performance 8 (44.5) 9 (50) 1(5.6) Round 3
1d. Reduced requirement for HDU postoperative care (eg epidurals, CVL) 6 (33.4) 9(50) 3 (16.7) Round 3
le. Reduced requirement for ITU postoperative care (e.g. organ support) 9 (50) 8((444) 1(5.6) Round?3
1f. Reduced postoperative length of stay in hospital 16 (88.9) 2 (11.1) Accept
1g. Reduced postoperative time to mobilise 17 (94.4) 1(5.6) Accept
2a. Exercise training should be an aspect of preoperative care 17 (94.5) 1(5.6) Accept
2b. Preoperative exercise programmes should be designed only to improve muscle strength 1 (5.6) 4(22.2) 13 (72.3) Round 3
2c. Preoperative exercise programmes should be designed to improve balance 14 (77.8) 2 (11.1) 2 (11.1) Round 3
2d. Preoperative exercise programmes should be designed to improve flexibility 10 (55.6) 4(22.2) 4 (22.2) Round 3
Exercise training could be used to beneficially improve aerobic performance in .............
3a. Patients awaiting urgent (e.g. cancer) surgery 15@83.4) 2 (11.1) 1(5.6) Accept
3b. Patients awaiting emergency surgery that will be performed within 24 h 1 (5.6) 4(22.2) 13 (72.2) Round 3
Preoperative exercise training programmes are likely to risk......................
4a. Cardiac complications if the programme is personally tailored and suitable monitored 2 (11.1) 1(5.6) 15(83.4) Reject
4b. Neurological complications if the programme is personally tailored and suitably monitored 2 (11.1) 16 (88.9) Reject
4c. Musculoskeletal injuries if a high impact (e.g. running) programme is personally tailored and 6 (33.3) 5 (27.8) 7 (38.9) Round 3
suitably monitored
4d. Musculoskeletal injuries if a low impact (e.g. cycling/swimming) programme is personally 2 (11.1) 16 (88.3) Reject
tailored and suitably monitored
Preoperative exercise training programmes......
5a. Are already supported by robust evidence of their benefit 2 (11.1) 12(66.7) 4 (22.2) Round 3
5b. Are deliverable in your hospital 9 (50) 2(57.8) 4 (22.2) Round 3

CVL central venous line, HDU high dependency unit, /TU Intensive therapy unit

age categories could be involved in preoperative exercise
programmes. The expert group would globally support
such exercise programmes.

The expert group disagreed that exercise should focus
on improving muscle strength only and agreed that the
emphasis should be on improving aerobic capacity. Pre-
vious studies using HIT in older people have shown sig-
nificant improvements in aerobic capacity in other clinical
groups such as lung cancer [8] and chronic cardiac disease
patients [9]. The drawback with these studies is that im-
provement in fitness was seen over 6—12 weeks, whereas
improvements in fitness in preoperative colorectal cancer
patients would need to be evident in a shorter time frame.
The group did not agree that preoperative exercise should
be used in patients awaiting emergency surgery (defined as
taking place <24 h from admission) due to the very limited
time available and the acute nature of emergency surgical
pathology. They also disagreed that suitably tailored and
monitored exercise programmes pose high risk of compli-
cations to participants. In HIT studies on patients with
known coronary artery disease, there have been very few
adverse events reported [10, 11]. It seems likely that

colorectal cancer patients without cardiorespiratory co-
morbidities would be at any higher risk of complications.

No consensus was reached on whether improved aerobic
performance would reduce the need for intraoperative va-
soactive drugs or length of postoperative stay in critical
care wards. There were several free-text comments made
during the survey, indicating that use of vasoactive drugs
was outside the expert knowledge of consultant colorectal
surgeons which may explain the lack of agreement in either
direction. No consensus was reached regarding the im-
provement in balance or flexibility, with preoperative ex-
ercise nor the risks of musculoskeletal complications
associated with high-impact exercise.

Interestingly, there was no consensus on whether there
was currently good evidence of the benefits of preoperative
exercise in colorectal cancer patients or whether this type
of exercise programme would be deliverable in healthcare
institutions at present. There is limited published work on
preoperative exercise in colorectal cancer patients [12],
especially in a time frame dictated by the national cancer
waiting time limits. This would explain why even expert
surgeons in the field are unconvinced by the strength of
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Table 3 Round 3. Questions and responses

Agree Neither Disagree ~ Outcome
Improved aerobic performance leads to...
la. Reduced need for vasoactive drugs due to better cardiac performance 10 (55.6) 7 (38.9) 1(5.6) No consensus reached
1b. Reduced length of postoperative stay in HDU/ITU 12 (66.7) 5 (27.8) 1(5.6) No consensus reached
2a. Preoperative exercise programmes should be designed 0 0 18 (100)  Reject
to improve muscle strength only
2b. Preoperative exercise programmes should be designed 13(723) 5@27.8) O No consensus reached
to improve balance
2c. Preoperative exercise programmes should be designed to improve flexibility 9 (50) 6 (33.3) 3 (16.7)  No consensus reached
Exercise training could be used to beneficially improve aerobic performance in...
3a. Patients awaiting emergency surgery within 24 h of admission 2111 0 16 (88.9) Reject
Preoperative exercise training programmes are likely to risk...
4a. Musculoskeletal injuries of a high impact (e.g. running) 2 (11.1) 7(38.9) 9 (50) No consensus reached
programme is personally tailored and suitably monitored
Preoperative exercise training programmes...
Sa. Are already supported by robust evidence of their benefit 3 (16.7) 11 (61.1) 4 (22.2) No consensus reached
5b. Are deliverable in your hospital e.g. a supervised 12 (66.7) 3 (16.7) 3 (16.7)  No consensus reached

programme of static cycling

HDU high dependency unit, ITU intensive therapy unit

current published evidence. There is an evidence gap in
this area that should be a focus for future work.

Further work also needs to be done on how an exercise
programme in this patient group could realistically be set
up within the NHS cancer pathway (personnel, facilities,
timing etc). There was no consensus found amongst the
expert group on how or whether this could be achieved.

A perceived limitation of this work may be the small
number of consultant colorectal surgeons recruited to the
study; however, it is well documented that although larger
numbers of participants in Delphi studies will increase the
reliability of group judgment, these improvements with
group sizes above 12-15 participants are small [13].

Conclusions

This work has produced the first consensus agreement
amongst an expert group of consultant colorectal surgeons
on the importance of preoperative exercise in colorectal
cancer patients and the benefits that exercise may give. It
was agreed that a wide range of patients would benefit from
preoperative exercise and that surgeons would support
exercise programmes in their own institutions. However, it
is clear from our results that more evidence is required to
support the introduction of timely preoperative exercise
interventions.

Acknowledgments Thanks to the consultants of the Exercise Pre-
habilitation in Colorectal Cancer Delphi Study Group who par-
ticipated in this study. The contributors were Patricia Boorman,
Steven Brown, Gordon Buchanan, Nicola Fearnhead, Talvinder Gill,

@ Springer

Aileen McKinley, Sarah Mills, Deborah Nicol, Stefan Plusa, Rupert
Pullen, Mike Saunders, Humphrey Scott, Baljit Singh, Richard Slater,
Bob Steele, Siram Subramonia, Arti Varma, Nicholas Watson and
Gethin Williams.

Ethical standard All procedures performed in this study were in
accordance with the ethical standards of the University of Nottingham
(UK) and with the 1964 Helsinki declaration and its later
amendments.

Informed consent Informed consent was obtained from all indi-
vidual participants included in the study.

Conflict of interest None.

Appendix 1: E-mail invitation to participate
in Delphi survey

Dear

I am a surgical research fellow working with Mr Jon
Lund and Dr John Williams. We are looking at the benefits
of preoperative exercise (“prehabilitation”) for elderly
cancer patients prior to their cancer surgery.

Although much is known about the physiological ben-
efits that occur with exercise and there is evidence for the
improvement in surgical outcomes for fitter patients, there
is no consensus opinion on how this exercise should be
delivered in an elderly cancer population.

We are planning a Delphi study to achieve a consensus
opinion from colorectal surgeon on the importance of
prehabilitation and the practical application of such an
exercise programme.
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We have written to you as a consultant colorectal sur-
geon to invite you to take part in the study.
This would require,

e Your written consent (either signed and returned by
post or as an e-signature on a consent form returned by
e-mail)

e Completion of 3 online surveys. Each round will
consist of statements to be marked against a Likert
scale and the opportunity for further comments. The
first survey will contain 40 statements, the second and
third survey will contain progressively fewer
statements

e We ask that each survey is returned within the 3 weeks
following its distribution. We anticipate that each
survey will take approximately 15 min to complete

You will be informed of the consensus findings in a
fourth and final e-mail.

The study is anonymous and you will not know who else
is taking part.

The survey will be entirely e-mail/internet based.

The Delphi technique is an iterative process that has
been used to establish consensus opinion on a variety of
topics. After each round the results are anonymised and
feedback provided; results are used to inform a subsequent
survey instrument for the second round and the process is
repeated. Consensus is achieved once >80 % of the expert
body agree with a statement, it is then removed from the
survey.

It is envisaged that all participants will be acknowledged
on publication of this work as members of the Preha-
bilitation in Colorectal Cancer study group.

We hope that you will be able to help us to develop the
body of evidence in this important area of research.

Please let us know if you have any questions about the
logistics of the study.

If you are happy to participate please read the attached
information sheet and sign and return the consent form. We
will be in touch with your password for the survey as soon
as the first round opens.

We look forward to hearing from you soon.

Appendix 2: Final results of survey

Statements achieving consensus agreement of the expert group

1. Improved aerobic performance leads to improved
preoperative cardiorespiratory function

2. Improved aerobic performance leads to better toler-
ance of the physiological demands of surgery

3. Improved aerobic performance leads to improved
preoperative muscle strength

4. Improved aerobic performance leads to improved
preoperative mood and wellbeing
5. Improved aerobic performance leads to reduced
postoperative length of stay in hospital
6. Improved aerobic performance leads to reduced
postoperative time to mobilise
7. Exercise training could improve aerobic performance
8. Exercise training should be an aspect of preoperative
care
9. Preoperative exercise programmes should be de-
signed to improve cardiorespiratory fitness
10. Exercise training could be used to beneficially
improve aerobic performance in patients awaiting
elective (planned) surgery
11. Exercise training could be used to beneficially
improve aerobic performance in patients awaiting
urgent (e.g. cancer) surgery
12.  Exercise training could be used to beneficially
improve aerobic performance in patients between
40 and 60 years old awaiting surgery
13. Exercise training could be used to beneficially
improve aerobic performance in patients between
60 and 80 years old awaiting surgery
14. Exercise training could be used to beneficially
improve aerobic performance in patients over
80 years old awaiting surgery
15. Exercise training could be used to beneficially
improve aerobic performance in patients awaiting
laparoscopic surgery
16. Exercise training could be used to beneficially
improve aerobic performance in patients awaiting
open surgery
17. Exercise training could be used to beneficially
improve aerobic performance in patients with benign
pathology
18. Exercise training could be used to beneficially
improve aerobic performance in patients with ma-
lignant pathology
19. Preoperative exercise training programmes would be
most useful if they improved aerobic performance within
the 31 day time frame allowed for cancer surgery
20. Preoperative exercise training programmes should be
designed to give the greatest gain in fitness in the
shortest time frame
21. Preoperative exercise training programmes would be
supported by you in your own practice.

Statements rejected by the expert group

Preoperative exercise programmes should be designed
to improve muscle strength only

2. Exercise training could be used to beneficially improve

aerobic performance in patients awaiting emergency
surgery within 24 h of admission
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3. Individually tailored and suitably monitored preop-
erative exercise training programmes are likely to risk
cardiac complications

4. Individually tailored and suitably monitored preop-
erative exercise training programmes are likely to risk
neurological complications

5. Individually tailored and suitably monitored preop-
erative exercise training programmes are likely to risk
respiratory complications

6. Individually tailored and suitably monitored low
impact preoperative exercise training programmes are
likely to risk musculoskeletal complications.

Statements on which no consensus was achieved among
the expert group

1. Improved aerobic performance leads to reduced need
for intraoperative vasoactive drugs due to better
cardiac performance

2. Improved aerobic performance leads to reduced length
of HDU/ITU postoperative stay

3. Preoperative exercise programmes should be designed
to improve balance

4. Preoperative exercise programmes should be designed
to improve flexibility

5. Individually tailored and suitably monitored high
impact preoperative exercise training programmes are
likely to risk musculoskeletal complications

6. Preoperative exercise training programmes are already
supported by robust evidence of their benefit

7. Preoperative exercise training programmes are deliv-
erable in your hospital.
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