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Key messages 
 Prehabilitation aims to improve postoperative outcomes through enhancing 

functional capacity and health status before surgery 

 

 Research into the effects of prehabilitation has had a focus on patients undergoing 

surgery for cancer including older and frail people given the relationship between 

comorbidities and an increased risk of postoperative complications 

 

 More recently, research has considered the effects of multimodal programmes of 

prehabilitation that combine exercise therapy with nutrition and psychological 

support across different surgical contexts  

 

 Prehabilitation can also be offered an extension of enhanced recovery programmes 

which are currently recommended for people undergoing major surgery before 

transition to inpatient and postoperative rehabilitation services 

 

 Where evidence for improvement in outcomes is reported this includes multimodal 

prehabilitation improving postoperative complications in older cancer patients and 

frail surgical patients which is limited in quality  

 

 Exercise prehabilitation is also reported to reduce length of stay in people 

undergoing total knee or hip joint replacement supporting clinical recommendations 

for advice on prehabilitation for this group 

 

 Overall, systematic reviews included report a lack of quality evidence for the benefits 

of prehabilitation limiting their conclusions with recommendations being made for 

well-designed trials in future 

 

 

 

 

Prehabilitation: 
evidence overview 
Evidence and Evaluation for Improvement Team 
(EEvIT)  
January 2022 

This overview was undertaken by the Evidence and Evaluation for Improvement Team in order to 

map evidence relating to the benefits of prehabilitation for reducing length of stay and improving 

postoperative outcomes for people undergoing surgery. Recent systematic reviews are included as 

the best available evidence. It should be noted that the overview does not include quality appraisal of 

the evidence (beyond that reported systematic review authors). 
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Our focus 
The Evidence and Evaluation for Improvement Team were asked to review the literature 

relating to the benefits of prehabilitation for reducing length of stay and improving 

postoperative outcomes for people undergoing surgery. This report aims to provide a rapid 

overview of best available evidence from the published literature of these benefits. It does 

not include quality appraisal beyond that reported by systematic review authors. 

Background 
Prehabilitation aims to improve postoperative outcomes through enhancing functional 

capacity and health status before surgery. The majority of research into the effects of 

prehabilitation has been in the context of patients undergoing surgery for cancer with a 

recent focus on older and frail people given the relationship between comorbidities and an 

increased risk of postoperative complications.  

More recent research also considers the benefits of multimodal programmes of 

prehabilitation that combine exercise therapy with components of nutrition and 

psychological support and in older adults can include comprehensive geriatric assessment. 

Multimodal programmes are expected to maximise the benefits of prehabilitation given the 

complex interactions between physical and psychological health.  

UK guidelines recommend advice on prehabilitation should be offered to people undergoing 

hip or knee replacement based on evidence of reduced length of stay.1 A minimum set of 

areas for this advice to cover is described including exercise advice, lifestyle advice, and 

advice about maximising functional independence before surgery.  

Evidence of the benefits of extended enhanced recovery programmes to include 

prehabilitation also contributes to UK guidelines2 for what should be offered to people 

undergoing major surgery. Local programmes are described where prehabilitation is offered 

in this way before transition to inpatient enhanced recovery programmes and postoperative 

rehabilitation services. 

What we did 
A systematic literature search was conducted (full search strategy available on request). Due 

to the large number of results on the topic (141 review articles), publications were limited 

to systematic reviews published in the last 3 years (2019-2021) about the effects of 

prehabilitation in surgical patients. Self-management was considered as a potential 

component of prehabilitation for consideration in the search but there were no results 

identified that included this. Following screening, 19 systematic reviews were included 

evaluating the effects of prehabilitation in surgical patients which are grouped based on the 

main modality (summary tables):  

 Multimodal (7 reviews) 

 Exercise (10 reviews) 

 Nutrition (1 review) 

 Psychological (1 review) 
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Overview of evidence 

Multimodal  

Key messages 

 Multimodal prehabilitation programmes have been evaluated across different 
surgical contexts and postoperative outcomes where prehabilitation could be 
expected to be beneficial including where increased risk of postoperative 
complications may be expected for older and frail people  

 Low quality evidence is reported in 1 systematic review for multimodal 
prehabilitation improving postoperative complications for older cancer 
patients but not length of stay and very low quality evidence is reported from 
1 systematic review for improvement in postoperative complications in frail 
surgical patients 

 No improvement in postoperative complications in gastric cancer surgery is 

reported in 1 review for what review authors identify as low quality evidence 

and in lung cancer surgery and hepatopancreatobiliary surgery for what review 

authors identify as moderate quality evidence in 2 other reviews  

A systematic review3 evaluating the benefits of multimodel prehabilitation for frail surgical 

patients includes 2 RCTs and 3 observational case control studies. No meta-analysis was 

performed. A reduction in postoperative complications was suggested from evidence 

reported as very low quality. 

A systematic review4 evaluating the benefits of multimodal prehabilitation and other 
prehabilitation interventions in older cancer patients includes 25 RCTs, 7 prospective cohort 
studies and 1 retrospective study. Meta-analysis for overall postoperative complications 
found a reduction for multimodal and for nutrition prehabilitation and no reduction in 
length of stay. The majority of studies were reported as having a moderate or high risk of 
bias. 
 

Multimodal prehabilitation has also been evaluated in higher risk surgeries for 

postoperative complications. A 2021 systematic review5 evaluated the effect of 

prehabilitation (where over half were multimodal programmes and most involving exercise 

therapy) in patients undergoing hepatopancreatobiliary surgery as a higher risk surgery for 

postoperative complications. Meta-analysis of 4 RCTs (assessed as being overall moderate 

quality by the review authors) found no significant difference in postoperative complications 

and length of stay compared with standard care or a different type of prehabilitation 

programme. 

A further systematic review6 considers both the effect of preoperative and postoperative 

rehabilitation programmes on outcomes following oesophageal or gastric cancer surgery. 

Multimodal prehabilitation was not found to improve postoperative complications 

compared with standard care from evidence reported to have a significant risk of bias (2 

RCTs and 1 observational study). 

Similar findings are reported in a systematic review7 evaluating the benefits of preoperative 

nutrition and multimodal prehabilitation in surgical lung cancer patients. Meta-analysis was 
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not conducted due to the variability in interventions. Multimodal prehabilitation, compared 

with standard hospital care, was not found to improve postoperative outcomes from what is 

reported as moderate quality evidence (2 RCTs and 2 observational studies). 

Nutrition  

In addition to the systematic review4 including nutrition interventions in older cancer 

patients, a further 2019 systematic review evaluates the benefits of prehabilitation with 

nutrition in older patients undergoing surgery for cancer.11 The review found no significant 

difference in postoperative outcomes from evidence reported as low quality. 

Psychological  

A 2021 systematic review8 investigates the effect of prehabilitation combining cognitive 

behavioural therapy and exercise therapy in patients undergoing lumbar spine surgery. The 

review authors report including 2 studies assessing length of stay (2 RCTs and 1 

observational study) and 2 studies assessing postoperative outcomes. The review found that 

cognitive behaviour therapy interventions compared with standard care, were not found to 

improve postoperative outcomes or reduce length of stay from what is reported as very low 

to low quality evidence. 

Key messages 

 The effects of prehabilitation with nutrition has been assessed in patients 

undergoing surgery for cancer given the role of nutrition in managing 

comorbidity as part of cancer treatment 

 No improvement in postoperative complications in older cancer patients for 

nutrition prehabilitation is reported for what authors of 1 systematic review 

identify as moderate quality evidence  

Key messages 

 The impact of psychological factors on surgical outcomes has suggested that 

that psychological prehabilitation would be beneficial for people undergoing 

surgery 

 No improvement in postoperative outcomes or length of stay is reported in 1 

systematic review for what review authors identify as very low to low quality 

evidence for prehabilitation combining cognitive behavioural therapy and 

exercise  
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Exercise  

Systematic reviews of prehabilitation focusing on exercise report different types of 

interventions and postoperative outcomes. A 2021 systematic review and meta-analysis12 of 

prehabilitation exercise in cancer surgery patients includes 5 RCTs. Meta-analysis found a 

significant improvement in an indicator of postoperative functional capacity from studies 

reported as having a high risk of bias compared with standard care or care without 

prehabilitation.  

A further systematic review and meta-analysis13 assessing exercise therapy in the form of 
high-intensity interval training in cancer surgery patients includes 3 RCTs. Improvement in 
pulmonary complications and length of stay is reported for moderate quality evidence. 
 
Improvement in length of hospital stay is also reported in a 2021 systematic review14 
investigating exercise therapy programmes in esophagogastric cancer. The review included 
3 RCTs and 4 observational studies. Programmes evaluated involved respiratory training in 3 
studies, and a combination of respiratory, aerobic or resistance training. One study reported 
as low quality found improvement in length of stay compared with usual care. 
 
A further systematic review and meta-analysis15 assessing the effects of preoperative 

exercise intervention in patients with non-small-cell lung cancer undergoing surgery found a 

reduction in length of stay compared with usual care from 4 RCTs reported as having 

methodological issues. 

The effect of preoperative exercise therapy in older adults undergoing total knee or hip joint 

replacement has also been recently assessed. A review of systematic reviews16 includes 10 

systematic reviews, with interventions varying by type of exercise, how this was delivered 

(at home versus supervised), duration and frequency. The review found improvement in 

length of hospital stay from evidence reported as low to moderate quality. Differences in 

Key messages 

 The benefits of exercise prehabilitation have been evaluated in cancer surgery 

patients , patients undergoing orthopaedic surgery across different types of 

interventions and postoperative outcomes 

 Improvement in length of stay is reported in 2 systematic reviews of exercise 

prehabilitation in patients undergoing surgery for cancer from what review 

authors identified as low quality evidence   

 No improvement in postoperative complications and length of stay is reported 

in 1 systematic review of exercise prehabilitation in colorectal resection 

surgery for  evidence reported as low to moderate quality 

 Improvement in pulmonary complications and length of stay is reported for 

high intensity interval training in cancer surgery patients from what review 

authors identified as moderate quality evidence in 1 systematic review  

 A review of systematic reviews also reports exercise prehabilitation improving 

length of stay in people undergoing total knee or hip joint replacement  
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age, comorbidities and preoperative functional status are expected to have contributed to 

the variation in results across studies. 

A further systematic review17 identifies moderate quality evidence for prehabilitation 

improving postoperative functional outcomes from anterior cruciate ligament (ACL) surgery 

including neuromuscular and self-reported knee outcomes from 6 studies (2 RCTs, 2 

controlled trials and 2 cohort studies). 

Exercise prehabilitation is also assessed in abdominal and pelvic surgery. A 2020 systematic 

review18 found significant improvement in pulmonary complication and postoperative 

overall morbidity for patients undergoing abdominal surgery but no improvement in length 

of stay compared with usual care from a meta-analysis of 7 RCTs with the quality of studies 

being reported as low. The type and duration of exercise therapy varied including aerobic 

training and resistance training.  

A further systematic review19 investigates the effect of exercise therapy for patients 

undergoing colorectal resection surgery. The review included 3 RCTs and 3 observational 

studies. Meta-analysis was not conducted. Programmes evaluated varied in exercise therapy 

approach. No improvement is reported in postoperative complications and length of stay 

from studies for evidence reported as low to moderate quality. 

These findings are similar to those of a 2019 systematic review and meta-analysis20 

investigating the effects of prehabilitation in abdominal surgery. Significant improvement in 

overall and pulmonary morbidity was identified in meta-analysis of 9 RCTs compared with 

usual care or care with less intensive prehabilitation. There was no improvement in length 

of stay for evidence reported as moderate quality.  

A further systematic review21 evaluates the effects of exercise therapy for patients 
undergoing non-bariatric abdominal or pelvic surgery. Meta-analysis was not performed. Of 
the 14 RCTs included, 2 found a significant reduction in postoperative pulmonary 
complications. There was also no improvement in length of stay for evidence reported as 
low quality.  

Summary  
Systematic reviews included in this overview vary in the prehabilitation, surgical context and 

outcomes being assessed. Where improvement in postoperative outcomes is reported this 

includes multimodal prehabilitation improving postoperative complications in older cancer 

patients and frail surgical patients. No improvement in postoperative outcomes is reported 

in reviews assessing multimodal prehabilitation in gastric cancer surgery and lung cancer 

surgery and for psychological with cognitive behaviour therapy and nutrition prehabilitation.  

Exercise prehabilitation is reported to reduce length of stay in people undergoing total knee 

or hip joint replacement which supports current clinical recommendations for this group. 

Overall, systematic reviews included report a lack of quality evidence for the benefits of 

prehabilitation limiting their conclusions with recommendations being made for well-

designed trials in future.
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Summary Tables 
The included articles have been grouped according to modality: multimodal, exercise, nutrition, and 

psychological and are listed in chronological order (most recent first). 

Multimodal 

 

Exercise  

 

Author Year Condition/surger
y/patient group 

Title Study type 

Dewulf et 
al 

2021 Hepatopancreato
biliary surgery 

The effect of prehabilitation on postoperative 
complications and postoperative hospital stay in 
hepatopancreatobiliary surgery a systematic review 

Systematic 
review 

Ferreira et 
al 

2021 Lung cancer Effects of preoperative nutrition and multimodal 
prehabilitation on functional capacity and 
postoperative complications in surgical lung cancer 
patients: a systematic review 

Systematic 
review 

Waterlan
d et al 

2021 Abdominal 
Cancer 

Efficacy of Prehabilitation Including Exercise on 
Postoperative Outcomes Following Abdominal 
Cancer Surgery: A Systematic Review and Meta-
Analysis 

Systematic 
review & meta-
analysis 

Baimas-
George et 
al 

2020 Frail Surgical 
Patients 

Prehabilitation in Frail Surgical Patients: A Systematic 
Review 

Systematic 
review 

Bundred 
et al 

2020 Pancreatic cancer Prehabilitation prior to surgery for pancreatic cancer: 
A systematic review 

Systematic 
review 

Daniels et 
al 

2020 Abdominal 
cancer 

Prehabilitation in elective abdominal cancer surgery 
in older patients: systematic review and meta-
analysis 

Systematic 
review & meta-
analysis 

Cunningh
am et al 

2019 Esophagogastric 
malignancies 

Perioperative prehabilitation and rehabilitation in 
esophagogastric malignancies: a systematic review 

Systematic 
review 

Author Year Condition/surgery/
patient group 

Title Study type 

Michael 
et al 

2021 Cancer Prehabilitation exercise therapy for cancer: A 
systematic review and meta-analysis 

Systematic 
review & meta-
analysis 

Palma et 
al 

2021 Cancer High-intensity interval training in the prehabilitation 
of cancer patients-a systematic review and meta-
analysis 

Systematic 
review & meta-
analysis 

Piraux et 
al 

2021 Esophagogastric 
cancer 

What are the impact and the optimal design of a 
physical prehabilitation program in patients with 
esophagogastric cancer awaiting surgery? A 
systematic review 

Systematic 
review 

Almeida 
et al 

2020 Older Adults 
Undergoing Total 
Joint Replacement 

Effect of Prehabilitation in Older Adults Undergoing 
Total Joint Replacement: an Overview of Systematic 
Reviews 

Overview of 
systematic 
reviews 

Giesche 

et al 

2020 ACL-reconstruction Evidence for the effects of prehabilitation before ACL-

reconstruction on return to sport-related and self-

reported knee function: A systematic review 

Systematic 

review 

Heger et 
al 

2020 Major Abdominal 
Surgery 

A Systematic Review and Meta-analysis of Physical 
Exercise Prehabilitation in Major Abdominal Surgery 

Systematic 
review & meta-
analysis 

Lyons et 
al 

2020 Non-Bariatric 
Abdominal Surgery 

Prehabilitation among Patients Undergoing Non-
Bariatric Abdominal Surgery: A Systematic Review 

Systematic 
review 

Teo et al 2020 Bowel resection Effect of exercise prehabilitation on functional status 
of patients undergoing bowel resection: a systematic 
review 

Systematic 
review 

https://www.sciencedirect.com/science/article/pii/S1365182X21001313
https://www.sciencedirect.com/science/article/pii/S1365182X21001313
https://www.sciencedirect.com/science/article/pii/S1365182X21001313
https://link.springer.com/article/10.1007/s00520-021-06161-5
https://link.springer.com/article/10.1007/s00520-021-06161-5
https://link.springer.com/article/10.1007/s00520-021-06161-5
https://link.springer.com/article/10.1007/s00520-021-06161-5
https://www.frontiersin.org/articles/10.3389/fsurg.2021.628848/full
https://www.frontiersin.org/articles/10.3389/fsurg.2021.628848/full
https://www.frontiersin.org/articles/10.3389/fsurg.2021.628848/full
https://www.frontiersin.org/articles/10.3389/fsurg.2021.628848/full
https://link.springer.com/article/10.1007/s00268-020-05658-0
https://link.springer.com/article/10.1007/s00268-020-05658-0
https://www.sciencedirect.com/science/article/abs/pii/S1424390320306451
https://www.sciencedirect.com/science/article/abs/pii/S1424390320306451
https://bjssjournals.onlinelibrary.wiley.com/doi/full/10.1002/bjs5.50347
https://bjssjournals.onlinelibrary.wiley.com/doi/full/10.1002/bjs5.50347
https://bjssjournals.onlinelibrary.wiley.com/doi/full/10.1002/bjs5.50347
https://academic.oup.com/dote/article/32/9/doz058/5519688
https://academic.oup.com/dote/article/32/9/doz058/5519688
https://onlinelibrary.wiley.com/doi/full/10.1002/cam4.4021
https://onlinelibrary.wiley.com/doi/full/10.1002/cam4.4021
https://link.springer.com/article/10.1007/s00520-020-05834-x
https://link.springer.com/article/10.1007/s00520-020-05834-x
https://link.springer.com/article/10.1007/s00520-020-05834-x
https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-021-00260-w
https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-021-00260-w
https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-021-00260-w
https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-021-00260-w
https://link.springer.com/article/10.1007%2Fs13670-020-00342-6
https://link.springer.com/article/10.1007%2Fs13670-020-00342-6
https://link.springer.com/article/10.1007%2Fs13670-020-00342-6
https://journals.plos.org/plosone/article/comments?id=10.1371/journal.pone.0240192
https://journals.plos.org/plosone/article/comments?id=10.1371/journal.pone.0240192
https://journals.plos.org/plosone/article/comments?id=10.1371/journal.pone.0240192
https://link.springer.com/article/10.1007%2Fs11605-019-04287-w
https://link.springer.com/article/10.1007%2Fs11605-019-04287-w
https://www.journalacs.org/article/S1072-7515(20)30552-4/fulltext
https://www.journalacs.org/article/S1072-7515(20)30552-4/fulltext
https://onlinelibrary.wiley.com/doi/abs/10.1111/ans.15659
https://onlinelibrary.wiley.com/doi/abs/10.1111/ans.15659
https://onlinelibrary.wiley.com/doi/abs/10.1111/ans.15659
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Nutrition 
Author Year Condition/surgery/

patient group 
Title Study type 

Faithfull 
et al 

2019 Cancer Prehabilitation for adults diagnosed with cancer: A 
systematic review of long‐term physical function, 
nutrition and patient‐reported outcomes 

Systematic 
review 

 

Psychological  
Author Year Condition/surgery/

patient group 
Title Study type 

Janssen 
et al 

2021 Lumbar Spine 
Surgery 

Current Prehabilitation Programs Do Not Improve the 
Postoperative Outcomes of Patients Scheduled for 
Lumbar Spine Surgery: A Systematic Review With 
Meta-analysis 

Systematic 
review & 
meta-analysis 

 

Hughes 
et al 

2019 Major Abdominal 
Surgery 

Prehabilitation Before Major Abdominal Surgery: A 
Systematic Review and Meta-analysis 

Systematic 
review & meta-
analysis 

Rosero 
et al 

2019 Non-small-cell lung 
cancer 

Systematic review and meta-analysis of randomized, 
controlled trials on preoperative physical exercise 
interventions in patients with non-small-cell lung 
cancer 

Systematic 
review & meta-
analysis 

https://onlinelibrary.wiley.com/doi/10.1111/ecc.13023
https://onlinelibrary.wiley.com/doi/10.1111/ecc.13023
https://onlinelibrary.wiley.com/doi/10.1111/ecc.13023
https://www.jospt.org/doi/10.2519/jospt.2021.9748
https://www.jospt.org/doi/10.2519/jospt.2021.9748
https://www.jospt.org/doi/10.2519/jospt.2021.9748
https://www.jospt.org/doi/10.2519/jospt.2021.9748
https://link.springer.com/article/10.1007/s00268-019-04950-y
https://link.springer.com/article/10.1007/s00268-019-04950-y
https://www.mdpi.com/2072-6694/11/7/944
https://www.mdpi.com/2072-6694/11/7/944
https://www.mdpi.com/2072-6694/11/7/944
https://www.mdpi.com/2072-6694/11/7/944
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