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Objectives

• Introduction

• Surgical stress and its consequences

• Concept of functional status (aka capacity)

• Prehabilitation to improve functional capacity?

• Components of Prehabilitation

• Clinical Evidence

• Patient Selection and Assessment

• Return on Investment
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• Exercise for weeks and months

• Eat a healthy diet

• Look through your training log and training plan. 

• Hydrate, hydrate, hydrate.

• Stretch and foam roll.

• Go to bed early.

And surgery?
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More in common than we think?

Surgical stress 
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Exercise induced stress 

Vs.



Surgical stress response

Gillis C, Carli F. Promoting perioperative metabolic and nutritional care. Anesthesiology 2015; 123: 1455e72

Haemodynamic response: hypertension, tachykardia, urinary retention

Cusack B, Buggy DJ. Anaesthesia, analgesia, and the surgical stress response. BJA Educ 2020; 20: 321e8
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Poor functional status leads to poor postoperative outcomes
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Stabenau HF, Becher RD, Gahbauer EA, Leo-Summers L, Allore HG, Gill TM. Functional Trajectories Before and After Major Surgery in Older Adults. Ann Surg. 2018 Dec;268(6):911-917.

Poor functional status leads to poor postoperative outcomes
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Poor functional status leads to poor postoperative outcomes
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Stabenau HF, Becher RD, Gahbauer EA, Leo-Summers L, Allore HG, Gill TM. Functional Trajectories Before and After Major Surgery in Older Adults. Ann Surg. 2018 Dec;268(6):911-917.



Functional capacity

Muravchick, S. (2008). Theories of Aging. In: Silverstein, J.H., Rooke, G.A., Reves, J.G., McLeskey, C.H. (eds) Geriatric Anesthesiology.
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What is prehabilitation?  

“Prehabilitation is a process from diagnosis to surgery, consisting of one 
or more preoperative interventions of exercise, nutrition, psychological 

strategies and respiratory training, that aims to enhance functional 
capacity and physiological reserve to allow patients to withstand 
surgical stressors, improve postoperative outcomes, and facilitate 

recovery.” 
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Carli F, Zavorsky GS. Optimizing functional exercise capacity in the elderly surgical population. Curr Opin Clin Nutr Metab Care. 2005

What is prehabilitation?  
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Prehabilitation Interventions

Functional Capacity

Physical Activity
• Endurance
• Strenght
• Flexibility

Unimodal

Prehabilitation
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Prehabilitation Interventions

American College of Sports Medicine, Center of Disease Control
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Prehabilitation Interventions

Functional Capacity

Physical Activity
• Endurance
• Strenght
• Flexibility

Nutrition Intervention
• Adjusted amount of calories
• Proteins (1.5 g/kg/day)
• Multivitamins
• Immunonutrition (Arg / Omg-3)

Multimodal 

Prehabilitation
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Functional Capacity

Physical Activity
• Endurance
• Strenght
• Flexibility

Nutrition Intervention
• Adjusted amount of calories
• Proteins (1.5 g/kg/day)
• Multivitamins
• Immunonutrition (Arg / Omg-3)

Multimodal 

Prehabilitation

Psychological Intervention
• Relaxation strategies
• Visualisation Techniques
• Deep breathing exercises
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Prehabilitation Interventions



Prehabilitation Interventions

Functional Capacity

Physical Activity
• Endurance
• Strenght
• Flexibility

Nutrition Intervention
• Adjusted amount of calories
• Proteins (1.5 g/kg/day)
• Multivitamins
• Immunonutrition (Arg / Omg-3)

Psychological Intervention
• Relaxation strategies
• Visualisation Techniques
• Deep breathing exercises

Medical Optimization
• Anemia correction
• Diabetes control
• Blood pressure control
• Alcohol reduction
• Smoking cessation
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Prehabilitation Interventions

Eser et al. Qualitative assessment of expectations on the content, form and way of delivery of a prehabilitation programme in patients with lung resection surgery - A Swiss tertiary centre experience. SAGE Open Med. 

2024 Feb 26;12:20503121241233427
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Prehabilitation Interventions

Eser et al. Qualitative assessment of expectations on the content, form and way of delivery of a prehabilitation programme in patients with lung resection surgery - A Swiss tertiary centre experience. SAGE Open Med. 

2024 Feb 26;12:20503121241233427



Evidence – proof of concept
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Perry R et al.. Pre-admission interventions (prehabilitation) to improve outcome after major elective surgery: a systematic review and meta-analysis. BMJ Open. 2021 Sep 30;11(9):e050806. 

Evidence – clinical practice
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Perry R et al.. Pre-admission interventions (prehabilitation) to improve outcome after major elective surgery: a systematic review and meta-analysis. BMJ Open. 2021 Sep 30;11(9):e050806. 

Evidence – clinical practice
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Perry R et al.. Pre-admission interventions (prehabilitation) to improve outcome after major elective surgery: a systematic review and meta-analysis. BMJ Open. 2021 Sep 30;11(9):e050806. 

Evidence – clinical practice
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McIsaac DI et. Prehabilitation Knowledge Network. Prehabilitation in adult patients undergoing surgery: an umbrella review of systematic reviews. Br J Anaesth. 2022 Feb;128(2):244-257

Evidence – clinical practice
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Evidence –
clinical practice
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Conclusions:

• Low certainty evidence suggests that prehabilitation may improve 

postoperative outcomes. 

• Future low risk of bias, randomised trials, synthesised using 

recommended standards, are required to inform practice.

• Optimal patient selection, intervention design, and intervention 

duration must also be determined.
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Evidence – clinical practice

McIsaac DI et. Prehabilitation Knowledge Network. Prehabilitation in adult patients undergoing surgery: an umbrella review of systematic reviews. Br J Anaesth. 2022 Feb;128(2):244-257



Patient selection – Exercise capacity
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«Can you climb two flights of stairs?»

Patient selection – Exercise capacity
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Main message: Subjectively assessed functional capacity should not be used for preoperative 

risk evaluation. 

Patient selection – Exercise capacity
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Patient selection – Exercise capacity

CPET*

Peak oxygen uptake

Anaerobic threshold

A peak VO2 < 15 mL/kg/min 
(< 4 METs) is associated with
postoperative mortality and
complications

AT < 9-11 ml/kg/min 
increases post-operative 
comlications and mortality
risk after surgery

Association in 
only about 50% 
of studies in 
recent SR*

Limitations:
• Effort dependent
• Patient motivation
• Other co-

morbidities (joint
problems)

*gold standard

* Systematic reviews have identified frequent study limitations in CPET trials, including small sample size, 
single-centre design, heterogeneous patient populations, variable CPET methodology and outcome 
measurements, and high risk of bias due to infrequent blinding. 

Cardio-pulmonary exercise testing
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6-MWT

• Walking >510 m predicts 12-month 
diability-free survival, 

• Walking < 350 m predicted 12 month
disability (90% sensivity; 73% 
specifity)

• For these outcomes, the 6-MWT was 
equivalent or superior to CPET. 

Choice of test depends on:
• Familiarity/convenience
• Physical environment e.g access to 20 

m corridor / gym space
• Resources / funding e.g. CPET 
• Availability of staff
• Staff training

Patient selection – Exercise capacity

6-minute walking test
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Patient selection – Exercise capacity

DASI score

Duke
Activity
Status
Index
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• Functional status screening/assessment is a key component of preoperative risk 
assessment, although there is not one single parameter or cut-point that reliably 
discriminates patients at “high-risk” of post-operative complications and/or death.

• There is a margin of error in all CPET parameters, and a single cut-off to discriminate 
between high versus low risk may be overly simplistic

• DASI is more accurate at predicting post-operative outcomes than subjective clinician 
assessment

• Pre-operative CPET may be useful in selected patients, especially those identified as 

high-risk using DASI.

Exercise capacity – Take home messages
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Who is malnourished?

Patient selection – Nutritional screening
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Martin L et al. Cancer cachexia in the age of obesity: skeletal muscle depletion is a powerful prognostic factor, independent of body mass index. J Clin Oncol. 2013 Apr 20;31(12):1539-47

Patient selection – Nutritional screening
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Prado CM et al. Nascent to novel methods to evaluate malnutrition and frailty in the surgical patient. JPEN J Parenter Enteral Nutr. 2023 Feb;47 Suppl 1(Suppl 1):S54-S68.

Patient selection – Nutritional screening
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Canadian Nutrition Screening Tool (CNST)

Have you lost weight in the past 6 months WITHOUT TRYING to lose weight?

Have you been eating less than usual FOR MORE THAN A WEEK?

Two “YES” indicate nutrition risk and patients need an assessment to confirm

Malnutrition.

Laporte M, Keller HH, Payette H, et al. Validity and reliability of the new Canadian Nutrition Screening Tool in the ‘real‐world’ hospital setting. Eur J Clin Nutr. 2015;69(5):558‐64.

Patient selection – Nutritional screening
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Nutritional screening – take home message
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Patient selection – Anxiety and Depression

Grimmett C, Heneka N, Chambers S. Psychological Interventions Prior to Cancer Surgery: a Review of Reviews. Curr Anesthesiol Rep. 2022;12(1):78-87

Patients with cancer who have high levels of psychological distress have poor treatment 

compliance and worse outcomes.

Functional Capacity

Physical Activity
• Endurance
• Strenght
• Flexibility

Nutrition Intervention
• Adjusted amount of calories
• Proteins (1.5 g/kg/day)
• Multivitamins
• Immunonutrition (Arg / Omg-3)

Psychological Intervention
• Relaxation strategies
• Visualisation Techniques
• Deep breathing exercises
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Patient selection –
Anxiety and Depression
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Psychological Intervention
• Relaxation strategies
• Visualisation Techniques
• Deep breathing exercises



Patient selection – Frailty

Decreased tolerance of stressors (physical, physiologic, psychosocial)

Loss of independence
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Patient selection – Frailty



Patient selection – Frailty

Linda P. Fried et al. Frailty in Older Adults: Evidence for a Phenotype, The Journals of Gerontology: Series A, Volume 56, Issue 3, 1 March 2001, Pages M146–M157
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Patient selection – Frailty

45
Church S, Rogers E, Rockwood K, Theou O. A scoping review of the Clinical Frailty Scale. BMC Geriatr. 2020 Oct 7;20(1):393. 



Return on investment

Objective & Methods

• Estimate the net financial impact of SPOC for four procedures: arthroplasty, colorectal, gynecology

and urology

• Identified impact of SPOC on the rates of post-surgical complications (SSI, UTI and re-operation) 

and on surgical LOS

• Calculated the additional costs or savings associated with those changes

• Added cost of delivering SPOC to arrive at the net financial impact
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Data by Geoff Schierbeck,Quality Leader Surgery, British Columbia Patient Safety and Quality Council

Surgical Patient Optimization Collaborative (SPOC) 

British Columbia, Canada



Return on investment

Results – SPOC and NSQIP complication rates
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Return on investment

Results – Net financial impact

48



What is
prehabilitation?

Individualized
Prescribed

Non-pharmacological
Multimodal interventions

Supports self management
Promoting resilience

Before treatment
Enabled by behaviour change
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Conclusions



What is
prehabilitation?

Exercise (?activity?)
Nutrition

Psychology
Behaviour change
Smoking cessation
Alcohol cessation

Other interventions?

50

Conclusions



What is the aim
of 

prehabilitation?

Empowernment & quality of life
Recovery (reduced harm)

Long-term health
Disease modification?

Patient selection!
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Conclusions
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Better in – Better out. 


