Appendix
Appendix 1 – Important changes made to the protocol
	Domain
	Change
	Explanation

	Research team
	The research team was extended to involve a physiotherapist (JK), an occupational therapist (JS) and a statistician with expert knowledge in evidence synthesis of economic evaluations (TM).
	Additions to the team were made to increase the team’s methodological and content expertise.

	Dates
	The completion date changed from 31 March 2021 to 30 April 2023.
	Due to the COVID-19 pandemic, the main project was haltered for several months and extended to August 2024. 

	Dates
	The date for the update changed from summer 2022 to 2025/26.
	The date for the update was delayed so that it will include our own economic evaluation (1) (expected date of publication 2025).
We plan to further extend the research team for the planned update to include an anaesthesiologist and a patient representative.

	Databases
	We changed the provider for Embase from Embase to Ovid in the latest search.
	We had to change the provider for Embase as the team’s licence for Embase (via Embase) run out after the first search. For the update search in August 2021 Embase via Ovid was used.
Due to the change, no alert was created for Embase (but only for PubMed).
32 records that were previously identified in Embase via Embase could not be retrieved again. However, all of these had been excluded after title/abstract screening. An additional 137 records of articles published before 2020 were found, which had not been retrieved in the Embase via Embase search, 6 of which were included after title/abstract screening (5 conference abstracts) and 2 after full-text screening.

	Search
	We updated the search in August 2021 but not again upon completion of the review.
	We did not want to further delay the review’s completion date and plan to update the searches when updating the whole review.

	Data extraction
	We did not strictly calculate agreement between reviewers following calibration (as originally planned) but evaluated if and which items need to be changed based on subjective evaluation. 
	Focusing on agreement only was found not to be feasible for some disagreements did not really present essential differences while others did.

	Data extraction
	Missing data required for synthesis were imputed for simple calculations and marked as such.
	We decided to impute data required for synthesis (e.g., mean or relative differences) to increase the number of synthesisable EEs and thereby the meaning of the review’s results.

	Data items
	Instead of extraction the conclusion of all EEs, we only extracted the conclusions of completed, full EEs to use it for the assessment with the CHEC checklist.
	We did not longer see any use in providing readers with the EEs’ conclusions given that conclusions are known to have a ‘spin’ problematic, i.e., focusing on positive results only.

	Outcomes
	We specified our definition of patient-relevant endpoints to include the following groups: Health related quality of life (HrQoL), morbidity, mortality, patient-reported outcome measures other than HrQoL and function.
	We chose these outcomes as we believed that these are most meaningful to patients. This will be re-evaluated once the review team includes a patient-representative.

	Outcomes
	We specified our definition of outcomes to include only outcomes measured after the surgery and in both groups.
	Some studies reported outcomes following prehabilitation but before surgery and/or for the prehabilitation group only. We did not find these outcomes meaningful in comparative evaluation of prehabilitation (per definition demanding that it is followed by surgery).

	Risk of bias assessment
	We assessed the risk of bias per outcome group and not on study level only (as originally planned).
	The change was made following guidance for the ROB 2 and ROBINS-I tool.

	Assessment of methodological quality
	We did not apply the whole ISPOR checklist to the model-based EEs, but only assessed their credibility (11 questions) and assumed that all model-based EEs were relevant.
	We did not assess the model-based EEs because this would have required us to refer to a specific health care system (not intended for this review).

	Assessment of publication bias
	We added another method to assess publication bias: Comparison of the effectiveness results from the included EEs to those of systematic reviews on the clinical effectiveness of prehabilitation.
	We wished to increase our efforts of detecting publication bias in this review, given it is known to be problematic for EEs. 

	Data presentation
	We did not report the primary outcome broken-down to change in health-related quality of life and length of life.
	None of the included EEs reported the times spent in health states not reported separately.


	Data presentation
	Data were presented using a hierarchical permutation matrix based on direction of effects instead of cost-effectiveness planes.
	The included EEs were not sufficiently homogenous to use cost-effectiveness planes.

	Data synthesis
	We added a narrative synthesis method, namely vote-counting based on direction of effects, to summarise the EEs results.
	We could not perform a meta-analysis but felt that it would increase the usability of the review’s results to decision-makers if the EEs results were narratively synthesized (in addition to reporting them in table format).

	Assessment of confidence in cumulative evidence
	We did not perform of a full GRADE assessment (including the creation of an evidence profile and summary of findings tables), but only assessed the included EEs risk of bias and publication bias.
	The GRADE domains imprecision and inconsistency are not sensitive to vote-counting and the domain indirectness depends vastly on the decision-making context and thus cannot be determined in a general manner. 

	Assessment of transferability
	We did not assess the transferability of our results to different health systems.
	An assessment of transferability would have required us to take a specific health system for reference, but we felt that this would limit the review’s useability to decision-makers and thus decided against it. Instead, we encourage decision-makers to make their own specific judgements using the detailed information on the evidence provided in the text, tables and appendices.

	Reporting of amendments
	We did not report important protocol amendments in an updated version of the PROSPERO record. 
	We did not change the anticipated completion date of our review in PROSPERO in time and were consequently unable to amend the PROSPERO record after that date. Thus, we report all protocol amendments here.




Appendix 2 – Search strategies
All databases were searched from their inception to present date. No limits regarding publication date, language, or study design were applied for any database. For screening purposes, full texts published in another language than English or German were translated using DeepL SE (DeepL SE, Cologne, Germany) or Google Translate (Google Inc., Mountain View (CA), USA).
The search strategies do not contain the MeSH/Emtree term ‘Preoperative Exercise’ as it was established on January 1, 2021 (after our initial searches in May 2020).
The search strategies’ recall after the initial search and selection process was greater 90% in all bibliographic databases (92.3% (24/26) for PubMed, 96.4% (27/28) for Embase, and 100% (3/3) for the Centre for Reviews and Dissemination Database), thus we did not revise any search strategies.
1. PubMed via Pubmed (https://pubmed.ncbi.nlm.nih.gov/)
(CBT[tiab] OR Cognitive Behavioral Therapy[tiab] OR Cognitive Behavioural Therapy[tiab] OR Exercise[tiab] OR Fitness[tiab] OR Muscle training[tiab] OR Occupational therap*[tiab] OR Physical activity[tiab] OR Physical training[tiab] OR Physical conditioning[tiab] OR Physical therap*[tiab] OR Physiotherap*[tiab] OR Preconditioning[tiab] OR Prehab*[tiab] OR Rehabilitation[tiab] OR Resistance training[tiab] OR Strength training[tiab] OR Therapeutic activity[tiab] OR “Exercise"[MeSH] OR “Rehabilitation”[MeSH] OR “Physical Therapy Modalities”[MeSH] OR “Cognitive Behavioral Therapy”[MeSh]) 
AND 
(Pre-admission[tiab] OR Preadmission[tiab] OR Pre-hab*[tiab] OR Prehab*[tiab] OR Pre-op*[tiab] OR Preop*[tiab] OR Pre-hosp*[tiab] OR prehosp*[tiab] OR pre-surg*[tiab] OR presurg*[tiab] OR ((Before[tiab] OR prior to[tiab]) AND (surg*[tiab] OR Surgical Procedures, Operative[MeSH])) OR "Preoperative Care"[MeSH]) 
AND 
(cost[tiab] OR costs[tiab] OR economic*[tiab] OR budget*[tiab] OR “Costs and cost analysis”[MeSH] OR "Exercise/economics"[Mesh] OR "Rehabilitation/economics"[Mesh])
1,214 results on 31/08/2021

2. Embase via OVID (https://ovidsp.ovid.com/)
((cbt or (cognitive adj behavioural adj therapy) or (cognitive adj behavioral adj therapy) or exercise or fitness or (muscle adj training) or (occupational adj therap*) or (physical adj activity) or (physical adj training) or (physical adj conditioning) or (physical adj therap*) or physiotherap* or preconditioning or prehab* or rehabilitation or (resistance adj training) or (strength adj training) or (therapeutic adj activity)).ab,kw,ti. or (exp exercise/ or exp rehabilitation/ or exp physiotherapy/ or exp cognitive behavioral therapy/)) 
and 
((preadmission or pre-admission or prehab* or pre-hab* or preop* or pre-op* or pre-hosp* or prehosp* or pre-surg* or presurg*).ab,kw,ti. or exp preoperative period/ or ((before adj5 surg* or (prior adj to) adj5 surg*)). ab,kw,ti.) 
and
 ((cost or costs or economic* or budget*).ab,kw,ti. or exp economic aspect/)
3,451 results on 31/08/2021

3. Centre for Reviews and Dissemination Database (https://www.crd.york.ac.uk/CRDWeb/)
(CBT OR Cognitive Behavioral Therapy OR Cognitive Behavioural Therapy OR Exercise OR Fitness OR Muscle training OR Occupational therap* OR Physical activity OR Physical training OR Physical conditioning OR Physical therap* OR Physiotherap* OR Preconditioning OR Prehab* OR Rehabilitation OR Resistance training OR Strength training OR Therapeutic activity) 
AND 
(Pre-admission OR Preadmission OR Pre-hab* OR Prehab* OR Pre-op* OR Preop* OR Pre-hosp* OR Prehosp* OR Pre-surg* OR Presurg* OR Before surg* OR prior to surg*)
192 results on 31/08/2021

4. ClinicalTrials.gov (https://clinicaltrials.gov/)
In “other terms”: (Exercise OR training OR conditioning OR physical activity OR ((Physical OR Occupational) AND therapy) OR Prehabilitation OR Rehabilitation) AND (Prehabilitation OR Preoperative OR Preoperatively OR “Before surgery” OR “prior to surgery”) AND cost
578 results on 31/08/2021; 10 results from the search on 04/05/2020 (462 results) could not be retrieved again. All of these records except NCT02294955 had been changed after 04/05/2020; as they still exist, however, the total number is 588.

5. WHO ICTRP (https://trialsearch.who.int/)
1. In Title (no synonyms): “Prehabilitation” 
244 results on 31/08/2021 
2. In Intervention (no synonyms): “Prehabilitation OR (preoperative AND (exercise OR occupational therapy OR physical activity OR conditioning OR physical therapy OR physiotherapy OR rehabilitation OR therapeutic activity)) OR preconditioning”
629 results on 31/08/2021

6. OATD (https://oatd.org/)
(cbt OR (cognitive AND behavioural AND therapy) OR (cognitive AND behavioral AND therapy) OR exercise OR fitness OR (muscle AND training) OR (occupational AND therap*) OR (physical AND activity) OR (physical AND training) OR (physical AND conditioning) OR (physical AND therap*) OR physiotherap* OR preconditioning OR prehab* OR rehabilitation OR (resistance AND training) OR (strength AND training) OR (therapeutic AND activity)) 
AND 
(preadmission OR prehab* OR preop* OR prehosp* OR presurg* OR (before AND surg*) OR (prior AND to AND surg*)) 
AND 
(cost OR costs OR economic* OR budget*)
85 results on 11/05/2020, 20 results for “last two years” on 30/10/2021

7. DART Europe (https://www.dart-europe.org/)
results on 12/05/2020 (results on 30/10/2021 for the years 2020 and 2021)
prehabilitation = 3 (6); preoperative exercise = 34 (7); preoperative physiotherapy = 6 (2); preoperative fitness = 4 (1); preoperative occupational therapy = 0 (0); preoperative physical activity = 13 (11); preoperative physical training = 8 (1); physical training prior to surgery = 2 (1); preoperative rehabilitation = 25 (7); preoperative resistance training = 4 (0); preoperative strength training = 6 (0); preoperative muscle training = 7 (0); preoperative physical conditioning = 0 (0); preoperative therapeutic activity = 2 (1) 


Appendix 3 – Data items
	Data item
	Description

	General study characteristics

	Publication details
	First author's/principal investigator's last name

	
	Publication year

	
	Further references

	
	Registration number

	
	Publication type (full journal publication, thesis, conference abstract, protocol article, registration record)

	
	Study status (according to registration record as per 16 Jan 2023 (ongoing studies only), e.g., recruiting)

	Funding and conflict of interest
	Funding category (non-profit, for-profit, mixed, no funding, not reported)

	
	Name of funder (sponsor for registration record)

	
	Conflict of interest

	Location
	City, country

	
	Continent (derived from country)

	
	Multicenter (yes, no)

	Enrolment period
	Begin enrolment (for ongoing studies: based on registration record)

	
	End enrolment (for ongoing studies: estimated end of study according to registration record)

	Target population
	Underlying disease(s)

	
	Type(s) of surgery

	
	Inclusion criteria

	
	Exclusion criteria

	
	Inclusion criteria relating to high perioperative risk (yes, no)

	Intervention
	Setting (home, outpatient – hospital, outpatient – community, inpatient; referring to physiotherapy element)

	
	Programme description

	
	Modality categories by Gurlit et al. 2019 (2); derived from programme description
	Category
	Subcategory

	Exercise 
	Endurance training 

	
	Resistance training 

	
	Inspiratory muscle training 

	
	Proprioceptive and balance training 

	
	Stretching and flexibility 

	
	Disease-specific training* (e.g., pelvic floor exercises)

	Promotion of physical activity*

	Nutrition 
	Counselling 

	
	Supplements 

	Psychosocial 
	Anxiety reduction 

	
	Stress management 

	
	Other* (e.g., reduction of depression levels, psychological support)

	Risk factor reduction 
	Cessation of smoking 

	
	Cessation of heavy alcohol consumption 

	Other interventions
	General and specific counselling/education 

	
	Advance directives/power of attorney

	
	Stabilizing severe diseases

	
	Drug evaluation 

	
	Planning of care** 

	
	Other* (e.g., social/financial support, assistive devices)

	*(sub-)category added, **Subcategory merged




	
	Multi-modal program (yes, no)

	
	Duration overall in days or weeks

	
	Frequency (refers to physical therapy element; refers to supervised sessions if there were supervised and unsupervised sessions)

	
	Duration session in minutes (refers to physical therapy element)

	
	Health care staff involved

	
	Evidence-based programme (yes, no; as judged by an experienced physiotherapist; completed EEs only)

	
	Intensity (high, moderate, low; as judged by an experienced physiotherapist; completed EEs only)

	Control
	Description of usual care (if reported)

	Methods (completed EEs and ongoing studies published as protocols only)

	Methods – general 
(also for ongoing studies published as registration records)
	Type of economic evaluation (EE) (full, partial)

	
	Type of analysis (cost-utility-analysis, cost-effectiveness-analysis, cost-benefit-analysis, cost–consequence-analysis, cost-minimisation-analysis)

	
	Design (trial-based, model-based)

	
	If trial-based: Study type (randomised clinical trial, non-randomised study of interventions)

	
	If model-based: Model type (e.g., decision tree)

	Methods – clinical effectiveness
	The type of EE determined the clinical effectiveness outcomes to be extracted:
1. Cost-utility analyses (CUAs): quality adjusted life years (QALYs)
2. Cost-effectiveness analyses (CEAs): the specified effectiveness outcome, e.g., health-related quality of life (HrQoL)
3. Cost-benefit analyses (CBA): costs
4. Cost-minimization analyses (CMAs): none
5. Cost-consequence analyses (CCAs): only for outcomes that we considered important to patients:
a. HrQoL
b. Morbidity, i.e., post-operative complications
c. Mortality
d. Patient-reported-outcome measures (PROMs) other than generic HrQoL
e. Physical function
We did not consider length of stay (LOS) in the hospital, intensive care unit or rehabilitation facility, discharge location, ambulation status, readmission, satisfaction surveys or patient-reported experience measures (PREMs), or measurements of function that were not reported alongside a PROM.

	
	Measurement/definition

	
	Valuation of effects, e.g., health state valuations from a specified general population

	
	Source of effects, e.g., medical charts

	
	Time horizon effects (months)

	
	Discounting effects (yes, no)

	Methods – costs
	Cost perspective (payer, provider, patient, societal, mix of perspectives; according to Eisenberg 1989 (3)

	
	Type of costs considered (direct, indirect; according to Eisenberg 1989 (3)

	
	Approach to calculate costs (top-down, bottom-up; according to Schoeffski and Graf von der Schulenburg 2012 (4)

	
	Measurement resource use, e.g., patient diary, hospital billing system

	
	Valuation resource use, e.g., costs, payments

	
	Data source resource use, e.g., insurance claims

	
	Time horizon costs (months)

	
	Reference year and currency

	
	Discounting costs (yes, no)

	
	Inflation (yes, no)

	Methods - analysis
	Statistical analysis (description copied verbatim; only parts referring to the EE; only full EEs)

	
	Model assumptions (only model-based EE)

	
	Methods for dealing with uncertainty (only full EEs)

	
	Handling of missing data (only full EEs)

	
	Willingness-to-pay threshold (sum and currency; only full EEs)

	Results (completed EEs only)

	Study flow
	Total number of included patients (also for ongoing studies using the planned sample size)

	
	Number of included patients in the intervention group (at randomisation/allocation)

	
	Number of included patients in the control group (at randomisation/allocation)

	
	Total number of analysed patients

	
	Number of analysed patients in the intervention group

	
	Number of analysed patients in the control group

	
	Reason for exclusion from analysis

	Study population
	Age (mean or median)

	
	Proportion of female patients

	
	Description of patient’s comorbidities

	Adherence
	Proportion of actually performed sessions of all scheduled sessions

	
	Proportion of participants who achieved a sufficient predefined adherence rate, e.g., attendance of at least 80% of sessions

	Safety
	Information on the safety and/or feasibility of the prehabilitation program

	Clinical effectiveness results 
(not for cost-minimization analyses)
	QALYs/HrQoL results of intervention group

	
	QALYs/HrQoL results of control group

	
	QALYs/HrQoL difference between groups

	
	Morbidity results of intervention group

	
	Morbidity results of control group

	
	Morbidity difference between groups

	
	Mortality results of intervention group

	
	Mortality results of control group

	
	Mortality difference between groups

	
	PROMs results of intervention group

	
	PROMs results of control group

	
	PROMs difference between groups

	
	Physical function results of intervention group

	
	Physical function results of control group

	
	Physical function difference between groups

	Cost results
	Currency and year of costs (copied from methods, assumed where missing)

	
	Prehabilitation programme costs per patient (only IG)

	
	Prehabilitation programme costs per patient in EUR 2020 (only IG) calculated using the CCEMG - EPPI-Centre Cost Converter, version 1.6 (5):
In a first step, costs were converted to 2020 EUR using the ‘Implied Inflation Factor’ as the source dataset for purchasing power parity values and Germany as a reference country (as it was mandatory to choose a specific country and there was no option to select the Eurozone as a whole). In the second step, 2020 EUR Germany values were converted to Europe-wide EUR values using EUROSTAT data for comparative price levels (6). When the year of the original currency was unclear, we chose the study’s last year of recruitment or, if not reported, the year of publication. When more than one year was reported for costs, we converted the costs for all years and reported the mean values. Where costs had already been converted to EUR without naming the reference country, we selected Germany as the country before converting the values.

	
	Quantities of resource use

	
	Unit costs (original currency and year)

	
	Costs of resource use (per resource domain listed) 

	
	Total costs of intervention group

	
	Total costs of control group

	
	Difference in total costs between groups

	Cost-effectiveness results
	ICER (only full EEs)

	
	ICER in EUR 2020 (only full EEs; calculated using the CCEMG - EPPI-Centre Cost Converter (5) (details see above))

	
	Cost-effectiveness (cost-effective, unclear; incremental analysis required, unclear; individual decision required, neutral, not cost-effective)

	
	Study authors' conclusion (only full EEs)
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Appendix 4 – List of excluded studies
Where more than one exclusion reason applied, we chose the first reason according to the PICO scheme. Studies that seem to meet the inclusion criteria, but which were excluded, are marked as “close misses” and an additional explanation for their exclusion is provided.
	No.
	Reference
	Reason for exclusion

	1.
	[No author]. "Impact of Pelvic Floor Prehabilitation Using Biofeedback on the Severity of the Low Anterior Resection Syndrome in Patients Undergoing a Total Mesorectal Excision for Rectal Cancer". https://ClinicalTrials. gov/show/NCT03876561; 2019
	Intervention

	2.
	[No author]. A Trimodal Prehabilitation Study for Patients Undergoing Major Abdominal Surgery. https://ClinicalTrials. gov/show/NCT04047524; 2019
	Outcome

	3.
	[No author]. An Innovative Tailored Intervention for Improving Children's Postoperative Recovery (WebTIPS). https://ClinicalTrials. gov/show/NCT03730259; 2019
	Intervention

	4.
	[No author]. Application of remote ischemic preconditioning combined with low central venous pressure in liver surgery.http://www.chictr.org.cn/showproj.aspx?proj=121848.
	Intervention

	5.
	[No author]. Assessing if Cryoneurolysis Improves Prehabilitation and Decreases Pain After Surgery With Less Opioid Use in TKA Patients.https://clinicaltrials.gov/show/NCT03836313.
	Intervention

	6.
	[No author]. Can patient education focused on coping with pain facilitate return to work and everyday life following lumbar spinal fusion surgery? 2014.http://isrctn.com/ISRCTN42281022.
	Intervention

	7.
	[No author]. Cognitive Training for the Prevention of Postoperative Delirium. https://ClinicalTrials. gov/show/NCT02963961; 2017
	Intervention; Close miss: No physiotherapy element (cognitive training only)

	8.
	[No author]. Cost-effectiveness of biceps tenotomy with or without cuff repair in patients with stage 2-3 Goutallier fatty degenerative cuff lesions. A randomized controlled trial.https://trialregister.nl/trial/4010.
	Intervention

	9.
	[No author]. Does Participation in a Pre-Operative Physical Activity Program Improve Patient Outcomes and Quality of Life? : https://ClinicalTrials. gov/show/NCT03049696; 2017. 
	Outcome

	10.
	[No author]. Effect of Remote Ischaemic Preconditioning on Renal Function in Patients Undergoing Living Donor Kidney Transplantation.https://clinicaltrials.gov/show/NCT01289548.
	Intervention

	11.
	[No author]. Effectiveness of Pain Neuroscience Education vs Biomedical Education for Patients Undergoing Surgery for Shoulder Pain. https://ClinicalTrials. gov/show/NCT02960477; 2019
	Intervention

	12.
	[No author]. Efficacy of Preoperative Prehabilitation With a Home-based Supervised Exercise Program Against an Unsupervised Exercise Program for Frail Elderly Patients Undergoing Major Abdominal Surgery.https://ClinicalTrials.gov/show/NCT04892368.gov/show/NCT04892368; 2021
	Outcome

	13.
	[No author]. Exercise Prehabilitation in High Risk Cancer Surgery: A Feasibility Study.https://anzctr.org.au/ACTRN12620000073909.aspx.
	Control

	14.
	[No author]. Fast-Track Rehabilitation. https://ClinicalTrials. gov/show/NCT03530059; 2018
	Study type

	15.
	[No author]. Feasibility of the Hip Instructional Prehabilitation Program for Enhanced Recovery (HIPPER). https://ClinicalTrials. gov/show/NCT02969512; 2019
	Outcome

	16.
	[No author]. Fit-Joint: Getting Fit for Hip or Knee Replacement. https://ClinicalTrials. gov/show/NCT02885337; 2016
	Outcome; Close miss: No cost outcome listed under outcomes

	17.
	[No author]. Home-based Prehabilitation for Elderly Patients. https://ClinicalTrials. gov/show/NCT03964363; 2019
	Intervention

	18.
	[No author]. Home-Initiated Programme to Prepare for Operation (HIPPO) Study. https://ClinicalTrials. gov/show/NCT04271553; 2018
	Intervention

	19.
	[No author]. Immune Modulation by Enhanced vs Standard Prehabilitation Program Before Major Surgery.https://ClinicalTrials.gov/show/NCT04498208.gov/show/NCT04498208; 2020
	Outcome

	20.
	[No author]. Implementation of a Cognitive Training Program to Reduce the Risk of Postoperative Cognitive Dysfunction. https://ClinicalTrials. gov/show/NCT03620968; 2018
	Intervention

	21.
	[No author]. Implementation of Collaborative Self-management Services to Promote Physical Activity. https://ClinicalTrials. gov/show/NCT02976064; 2016
	Outcome; Close miss: Implementation study (no cost outcome listed under outcomes)

	22.
	[No author]. Improving ACL Reconstruction Outcomes: CBPT. https://ClinicalTrials. gov/show/NCT03243162; 2017
	Intervention; Close miss: Telephone intervention (no in-person meeting); control group also received intervention (not usual care)

	23.
	[No author]. Incentive Spirometry Prehabilitation Study. https://ClinicalTrials. gov/show/NCT03994848; 2019
	Outcome

	24.
	[No author]. Increasing Preoperative Cognitive Reserve to Prevent Postoperative Cognitive Dysfunction in Cardiac Surgical Patients.https://ClinicalTrials.gov/show/NCT04493996.gov/show/NCT04493996; 2020
	Intervention

	25.
	[No author]. Influence of Postoperative Rehabilitation and Pre- and Postoperative Physical Activity in Abdominal Surgery. https://ClinicalTrials. gov/show/NCT02829125; 2015
	Outcome

	26.
	[No author]. Is There an Alternative to Immediate Home Physical Therapy Following Total Knee Arthroplasty. https://ClinicalTrials. gov/show/NCT04060251; 2019
	Intervention

	27.
	[No author]. Isometric Preoperative Exercise on Autologous Arteriovenous Fistulas. Randomized Clinical Trial. https://ClinicalTrials. gov/show/NCT03213756; 2017
	Outcome

	28.
	[No author]. Long Term Effect of Trimodal Prehabilitation Compared to ERAS in Colorectal Cancer Surgery.https://ClinicalTrials.gov/show/NCT04595604.gov/show/NCT04595604; 2020
	Outcome

	29.
	[No author]. Mobility and Activity Training (MAT) to Optimize Outcomes for Older Adult Abdominal Surgery Patients. https://ClinicalTrials. gov/show/NCT02007876; 2013
	Intervention

	30.
	[No author]. Move For Surgery - A Novel Preconditioning Program. https://ClinicalTrials. gov/show/NCT03689634; 2018
	Intervention

	31.
	[No author]. Multimodal Prehabilitation for Surgery in the Elderly: A Randomised, Prospective, Multicenter, Multidisciplinary Trial.https://ClinicalTrials.gov/show/NCT04461301.gov/show/NCT04461301; 2022
	Outcome

	32.
	[No author]. Optimalisation of the perioperative treatment in kidney donors:&#x0D; Fast track perioperative care program vs standard perioperative care program in hand-assisted laparoscopic donornephrectomy.https://trialregister.nl/trial/1964.
	Intervention

	33.
	[No author]. Osteoarthritis preoperative package for care of orthotics, rehabilitation, topical and oral agent usage and nutrition to improve outcomes at a year.http://isrctn.com/ISRCTN96684272.
	Ouctome

	34.
	[No author]. PAC Time Assessment. https://ClinicalTrials. gov/show/NCT03451604; 2018
	Intervention

	35.
	[No author]. PAPRIKA - Patients Empowerment for Major Surgery Preparation @Home. https://ClinicalTrials. gov/show/NCT04295668; 2020
	Outcome

	36.
	[No author]. Pre-surgical Protocol for Frail Elderly People in Order to Reduce Hospitalization Days (APOPM).https://ClinicalTrials.gov/show/NCT04770259.gov/show/NCT04770259; 2021
	Outcome

	37.
	[No author]. Prehabilitation Versus Enhanced Recovery Program for Elective Colorectal Cancer Surgery. https://ClinicalTrials. gov/show/NCT03758209; 2018
	Outcome

	38.
	[No author]. Preoperative High Intensity Interval Training: The PHIIT Trial. https://ClinicalTrials. gov/show/NCT02674815; 2016
	Study type

	39.
	[No author]. Preoperative Vestibular Rehabilitation Effectiveness After Vestibular Schwannoma Surgery. https://ClinicalTrials. gov/show/NCT02275325; 2015
	Outcome

	40.
	[No author]. PREPARE (PREhabilitation, Physical Activity and ExeRcisE) persons with severe low back pain for an optimal functional outcome after lumbar fusion surgery.http://isrctn.com/ISRCTN17115599.
	Intervention

	41.
	[No author]. Preventive Heart Rehabilitation to Prevent Complications in Patients Undergoing Elective Open Heart Surgery. https://ClinicalTrials. gov/show/NCT02984449; 2017
	Intervention

	42.
	[No author]. Protective effect of remote ischemic preconditioning combined with sevoflurane posttreatment on myocardial injury during laparoscopic radical resection of colorectal cancer.http://www.chictr.org.cn/showproj.aspx?proj=61150.
	Intervention

	43.
	[No author]. Psychological Preparation for Colorectal Surgery: Impact of Video Education. https://ClinicalTrials. gov/show/NCT01547572; 2010
	Intervention

	44.
	[No author]. Respiratory Muscle Training Before Surgery in Preventing Lung Complications in Patients With Stage I-IIIB Lung Cancer. https://ClinicalTrials. gov/show/NCT04067830; 2019
	Outcome

	45.
	[No author]. Telephone Intervention to Increase Patient Preparedness and Satisfaction Trial (TIPPS): A Randomized Control Trial. https://ClinicalTrials. gov/show/NCT03890471; 2019
	Intervention

	46.
	[No author]. The Effect of Coaching Strategy on Some Patient Outcomes After Total Knee Arthroplasty Surgery.https://ClinicalTrials.gov/show/NCT04683588.gov/show/NCT04683588; 2021
	Intervention

	47.
	[No author]. The Effect of Preoperative Assessment Clinic on Prognosis and Economic Results of Patients With Coexisting Disease. https://ClinicalTrials. gov/show/NCT03665987; 2018
	Intervention

	48.
	[No author]. The Impact of a Bariatric Rehabilitation Service on Patient Outcomes. https://ClinicalTrials. gov/show/NCT01264120; 2011
	Intervention

	49.
	[No author]. The Impact of a Pre-Operative Exercise Program on Fitness Outcomes Following Bariatric Surgery. https://ClinicalTrials. gov/show/NCT02010489; 2014
	Outcome

	50.
	[No author]. Trial of Prehabilitation in Vulnerable Patients Undergoing Cystectomy for Bladder Cancer. https://ClinicalTrials. gov/show/NCT01840137; 2012
	Study type

	51.
	[No author]. Using Multimodal Prehabilitation to Improve Outcomes for Frail Patients Undergoing Resection of Colorectal Cancer. https://ClinicalTrials. gov/show/NCT02502760; 2015
	Intervention

	52.
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Appendix 5 – Characteristics of ongoing economic evaluations
	Study ID, main reference
	Registration number
	Status*
	Type and design of analysis
	Location (city/ cities; Country)
	Study period† 
	Inclusion criteria (disease(s); type(s) of surgery; criteria for increased perioperative risk)
	Planned sample size

	Ongoing studies with published protocol

	Barberan-Garcia 2020 (7)
	NCT04052100
	unknown
	not reported; trial-based (RCT)
	Barcelona; Spain
	10/2019-06/2021
	lung cancer; thoracic surgery; impaired predicted lung function and/or ASA score ≥ III and/or age ≥ 75 years
	158

	Coca-Martinez 2020 (8)
	NCT03466606
	not yet recruiting
	not reported; trial-based (RCT)
	Barcelona; Spain
	03/2018 -11/2021
	not specified; CABG and/or valve surgery
	160

	Pufulete 2020 (9)
	ISRCTN10644366
	no longer recruiting
	CUA; trial-based (RCT)
	Multicentre; UK
	10/2018-03/2022
	not specified; elective major cardiac, thoracic and abdominal surgery; ARISCAT score ≥26
	2500

	Sheill 2020 (10)
	NCT03978325
	recruiting
	CEA; trial-based (RCT)
	Dublin; Ireland
	07/2021-02/2023
	primary oesophageal or lung cancer; oesophagectomy or major lung resection
	78

	Schaller 2022 (1) 
	NCT04418271
	recruiting
	CEA; trial-based (RCT)
	Multicentre; Germany
	06/2020-11/2023
	not specified; elective surgery with an expected anaesthesia duration > 60 min; age ≥ 70 years, pre-frailty or frailty
	1400

	Stamp 2021 (11)
	-
	no registration number reported
	not reported; trial-based (RCT)
	not reported, Australia
	not reported
	not specified; elective cardiac surgery
	not reported

	Steffens 2022 (12)
	ACTRN12621000617864
	recruiting
	CEA; trial-based (RCT)
	Sydney, Melbourne; Australia
	11/2021-09/2024
	advanced or recurrent gastrointestinal cancer; cytoreductive surgery, oesophagectomy, hepatectomy, gastrectomy or pancreatectomy
	172

	Svinøy 2019 (13)
	NCT03602105 
	recruiting
	CUA; trial-based (RCT)
	South-Eastern Norway Regional Health Authority; Norway
	03/2019-03/2026
	end-stage OA; primary THR; age ≥ 70 years
	150

	van Rooijen 2019 (14)
	NTR5947, NL5784
	recruiting
	CEA, CUA; trial-based (RCT)
	Eindhoven-Veldhoven, Netherlands; Montréal, Canada; Roskilde, Denmark; Paris, France; Ferrara, Italy; Barcelona, Spain
	not reported-12/2021
	cancer; colorectal resection
	714

	West 2021 (15)
	NCT03509428
	unknown
	CUA; trial-based (RCT)
	Southampton, Bournemouth, Portsmouth, Hampshire, Poole, Isle of Wight, Dorset; UK
	03/2018-03/2022
	cancer; major, intra-cavity cancer surgery with a curative intent
	1560

	Yau 2019 (16)
	ChiCTR1800016098
	recruiting
	CUA; trial-based (RCT)
	Shatin; Hong Kong
	06/2018-not reported
	not specified; CABG, valve replacement or both; pre-frailty or moderate frailty
	164

	Ongoing studies without published protocol

	Albaladejo 2019 (17)
	NCT04190719
	unknown
	not reported; trial-based (NRSI)
	Grenoble; France
	01/2020-12/2021
	urologic, cardiovascular, thoracic, gastrointestinal disease or orthopaedic disorder; Major surgery; age > 70 years and/or ASA score ≥ III and/or unfit patient according to appropriate scores
	225

	Diaz-Feijoo 2021 (18)
	NCT04862325
	recruiting
	CEA; trial-based (RCT)
	Barcelona; Spain
	04/2021-12/2024
	advanced ovarian cancer; gynaecological cancer surgery of high complexity by laparotomy
	146

	Hu 2021 (19)
	ChiCTR2100042131
	recruiting
	not reported; trial-based (RCT)
	Ningbo; China
	02/2021-11/2024
	gastric adenocarcinoma; gastric cancer surgery; frailty
	130

	Lönnroos 2019 (20)
	NCT04001699
	not yet recruiting
	CEA; trial-based (RCT)
	Kuopio; Finland
	08/2019-12/2024
	hip or knee OA; THA, TKA; multimorbid patient and (at least two) polypharmacy, limited walking distance, care dependency, BMI ≤ 23 or ≥ 34
	140

	McIsaac 2020 (21)
	NCT04221295
	recruiting
	CEA; trial-based (RCT)
	Ottawa; Canada
	02/2020-02/2025
	not specified; major elective non-cardiac surgery; age > 60, frailty
	750

	Molenaar 2019 (22)
	NL8080
	recruiting
	CEA; trial-based (RCT)
	Eindhoven, Dordrecht; Netherlands
	01/2020-02/2022
	non-small cell lung cancer; anatomical lung resection
	40

	Ocampos 2019 (23)
	NCT04017858
	unknown
	CUA; trial-based (RCT)
	Sao Paulo; Brazil
	08/2019-04/2020
	Knee OA; TKA; age 60-75 years, metabolic syndrome
	44

	Santa Mina 2019 (24)
	NCT04155346
	not yet recruiting
	not reported; trial-based (NRSI)
	Toronto; Canada
	11/2019-06/2022
	cancer; cancer surgery; higher-than-average risk, limited physiologic reserve, frail or deconditioned patient, other indications with explanation
	150

	Strijker 2020 (25)
	NL8699
	recruiting
	CEA; trial-based (RCT)
	Multicentre; Netherlands
	03/2021 - 03/2023
	various oncological and non-oncological diseases; elective high impact surgery
	2830

	* Status according to registration record as per January 16, 2023.
† As stated in the registration record.
Abbreviations: CABG, coronary artery bypass graft; NRSI, non-randomised study of interventions; RCT, randmoised controlled trial; UK, United Kingdom



Appendix 6 – Funding and competing interest of included economic evaluations
	Study ID, main reference
	Category of funding
	Funder
	Competing interests

	Completed economic evaluations

	AlShewaier 2016 (26)
	non-profit
	Al-Majma’ah University
	not reported

	Barberan-Garcia 2019 (27)
	non-profit
	European Commission (CONNECARE H2020-689802 and NEXTCARE COMRDI15-1-0016); European Society of Anaesthesiology (ESA Research Support Grant 2016); Instituto de Salud Carlos III (PI15/00576, PI13/00425, and PI12/01241]; Generalitat de Catalunya (2014SGR661).
	none

	Beaupre 2004 (28)
	non-profit
	Health Research Fund, a division of the Alberta Heritage Foundation for Medical Research, and Capital Health
	not reported

	Chen 2022 (29)
	not reported
	not applicable
	Dr. Ian Randall reports a grant received for implementation of a prehabilitation-related feasibility study from the University Health Network Academic Medical Organization, during the conduct of the study.

	Dholakia 2021 (30)
	not reported
	not applicable
	none

	Englesbe 2017 (31)
	non-profit
	Center for Medicare and Medicaid Services---Health Care Innovation Award 1C1CMS331340-01-00.
	M.J.E., J.A.S., W.C.P., N.C.W., and S.C.W. have an equity stake in Prenovo, LLC.

	Fernandes 2017 (32)
	non-profit
	OUH Svendborg Hospital (nr. 12/9062) and the Association of Danish Physiotherapists’ Foundation for research, CPD and professional development. 
	LF is co-owner of Therex Ltd, Denmark. AV is co-owner of Therex Ltd., Denmark. [..] ER is developer of the Good Life with Osteoarthritis in Denmark (GLA:D) program. […] All other authors declare no competing interests.

	Gao 2015 (33)
	not reported
	not applicable
	none

	Gränicher 2020 (34)
	none
	not applicable
	none

	Howard 2019 (35)
	non-profit
	Blue Cross Blue Shield of Michigan
	not reported

	Huang 2012 (36)
	not reported
	not applicable
	none

	Koh 2021 (37)
	unclear
	Altruistic anonymous donor funded the PEERS program.
	none

	Lai 2017 (38)
	non-profit
	Department of Sichuan Province
	none

	Lai 2019 (39)
	not reported
	not applicable
	none

	McGregor 2004 (40)
	non-profit
	National Health Service Executive
	not reported

	Mouch 2019 (41)
	non-profit
	Center for Medicare and Medicaid Services 
	not reported

	Nguyen 2022 (42)
	non-profit
	French Ministry of Health, Assistance Publique - Hôpitaux de Paris
	Dr Roren reported receiving grants from the French Ministry of Health during the conduct of the study. Dr Anract reported receiving grants from Medacata and Grunenthal outside the submitted work and having a patent for SERF with royalties paid. Dr Boisgard reported receiving personal fees from Zimmer and Adler outside the submitted work. Dr Durand-Zaleski reported receiving grants from the Ministry of Health during the conduct of the study. Dr Rannou reported receiving grants from the Programme Hospitalier de Recherche Clinique during the conduct of the study. No other disclosures were reported.

	Pham 2016 (43)
	not reported
	not applicable
	not reported

	Ploussard 2020 (44)
	none
	not applicable
	none

	Risco 2022 (45)
	non-profit
	 JADECARE project- HP-JA-2019 - Grant Agreement no 951442 a European Union’s Health Programm 2014-2020
	none

	Tew 2017 (46)
	non-profit
	National Institute for Health Research (NIHR), UK
	none

	Tveter 2020 (47)
	non-profit
	Interregional research funds (HelSeFOrSK) via the research council of norway
	none

	Van Wijk 2020 (48)
	not reported
	not applicable
	not reported

	Wang 2020 (49)
	not reported
	not applicable
	none

	Zhou 2017 (50)
	non-profit
	Department of Sichuan Province
	none

	Ongoing studies with published protocol

	Barberan-Garcia 2020 (7)
	non-profit
	European Commission, Catalan Foundation of Respiratory Medicine, Spanish Respiratory Society 
	none

	Coca-Martinez 2020 (8)
	mixed
	Spanish Public Government Fondos de Investigación en Salud (FIS) Instituto Carlos III, Fresenius Kabi España
	none

	Pufulete 2020 (9)
	non-profit
	National Institute of Health Research (NIHR) 
	not reported

	Schaller 2022 (1)
	non-profit
	“Innovationsausschuss” of the German Federal Joint Committee (G-BA)
	SJS received grants from Reactive Robotics GmbH (Munich, Germany); grants and non-financial support from STIMIT AG (Biel, Switzerland), Liberate Medical LLC (Crestwood USA), and ESICM (Geneva, Switzerland); grants, personal fees, and non-financial support from Fresenius Kabi Deutschland GmbH (Bad Homburg, Germany); personal fees from Springer Verlag GmbH (Vienna, Austria) for educational purposes; and non-financial support from Technical University of Munich (Munich, Germany) and from national and international societies (and their congress organizers) in the field of anesthesiology and intensive care medicine, outside the submitted work. Dr. Schaller held stocks in small amounts from Rhön-Klinikum AG and holds stocks in small amounts from Alphabeth Inc., Bayer AG, and Siemens AG; these holdings have not affected any decisions regarding his research or this study.
J Kiselev declares no competing interests.
V Loidl declares no competing interests.
W Quentin declares no competing interests. K Schmidt declares no competing interests. R Mörgeli declares no competing interests.
T Rombey received honorary fees for commissioned research by the Statutory Health Insurance Medical Review Board.
R Busse declares no competing interests.
U Mannsmann declares no competing interests.
C Spies reports grants from Gemeinsamer Bundesausschuss/Federal Joint Committee (G-BA) during the conduct of the study, grants from BMG/RKI, grants from Deutsche Forschungsgemeinschaft/German Research Society, grants from Deutsches Zentrum für Luft- und Raumfahrt e. V. (DLR)/German Aerospace Center, grants from Einstein Stiftung Berlin/Einstein Foundation Berlin, grants from Inneruniversitäre Forschungsförderung/Inner University Grants, grants from Projektträger im DLR/Project Management Agency, grants from Stifterverband/Non-Profit Society Promoting Science and Education, grants from European Society of Anaesthesiology and Intensive Care, grants from Baxter Deutschland GmbH, grants from Cytosorbents Europe GmbH, grants from Edwards Lifesciences Germany GmbH, grants from Fresenius Medical Care, grants from Grünenthal GmbH, grants from Masimo Europe Ltd., grants from Pfizer Pharma PFE GmbH, personal fees from Georg Thieme Verlag, grants from Dr. F. Köhler Chemie GmbH, grants from Sintetica GmbH, grants from Stifterverband für die deutsche Wissenschaft Þ.V./PhilipsÐ grants from Stiftung Charité, grants from AGUETTANT Deutschland GmbH, grants from AbbVie Deutschland GmbH & Co. KG, grants from Amomed Pharma GmbH, grants from InTouch Health, grants from Copra System GmbH, grants from Correvio GmbH, grants from Max-Planck-Gesellschaft zur Förderung der Wissenschaften e.V., grants from Deutsche Gesellschaft für Anästhesiologie & Intensivmedizin (DGAI, grants from Stifterverband für die deutsche Wissen- schaft e.V./Metronic, grants from Philips Electronics Nederland BV, grants from BMG/RKI, grants from BMBF, grants from Deutsche Forschungsgemeinschaft/ German Research Society, and grants from Drägerwerk AG & Co. KGaA, outside the submitted work. In addition, Dr. Spies has a patent 10 2014 215 211.9 licensed, a patent 10 2018 114 364.8 licensed, a patent 10 2018 110 275.5 licensed, a patent 50 2015 010 534.8Ð licensed, a patent 50 2015 010 347.7 licensed, and a patent 10 2014 215 212.7 licensed.

	Sheill 2020 (10)
	non-profit
	Health Research Board, Irish Cancer Society
	Dr. Emer Guinan is a member of the editorial board (Associate Editor) of this journal. Other authors have no competing interests to disclose.

	Stamp 2021 (11)
	not reported
	not applicable
	not reported

	Steffens 2022 (12)
	non-profit
	Australia’s National Health and Medical Research Council
	none

	Svinøy 2019 (13)
	non-profit
	Norwegian Fund for Education of Physiotherapists 
	none

	van Rooijen 2019 (14)
	non-profit
	Dutch Cancer Society, Peri-Operative Program
	none

	West 2021 (15)
	non-profit
	NHS England Sustainability and Transformation Funding, University Hospital Southampton NHS Foundation Trust
	none

	Yau 2019 (16)
	non-profit
	Department of Anaesthesia and Intensive Care, The Chinese University of Hong Kong
	none

	Ongoing studies without published protocol

	Albaladejo 2019 (17)
	non-profit
	University Hospital, Grenoble
	not reported

	Diaz-Feijoo 2021 (18)
	non-profit
	Hospital Clinic of Barcelona
	not reported

	Hu 2021 (19)
	unclear
	Zhejiang Medicine and Health Science and Technology Project
	not reported

	Lönnroos 2019 (20)
	non-profit
	University of Eastern Finland
	not reported

	McIsaac 2020 (21)
	non-profit
	Ottawa Hospital Research Institute
	not reported

	Molenaar 2019 (22)
	non-profit
	Máxima MC
	not reported

	Ocampos 2019 (23)
	non-profit
	University of Sao Paulo General Hospital
	not reported

	Santa Mina 2019 (24)
	non-profit
	University of Toronto
	not reported

	Strijker 2020 (25)
	non-profit
	Radboudumc
	not reported





Appendix 7 – Methods of completed economic evaluations
Legend: * = authors did not respond, † = not enquired from authors, ‡ = information obtained through author contact
AlShewaier 2016 (26)
	Type and design of analysis
	CUA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	QALY: time spent in EQ-5D-5L health states

	
	Valuation
	not reported*

	
	Source
	trial documentation

	
	Time horizon (months)
	0,5

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	unclear*

	
	Type
	direct

	
	Calculation approach
	unclear*

	
	Resource use measurement
	ACL reconstruction and physiotherapy after surgery, cost of pre-operative physiotherapy rehabilitation

	
	Valuation
	Costs in GBP

	
	Source
	unclear*

	
	Time horizon (months)
	0,5

	
	Reference year and currency
	2015 Saudi Riyals

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	not reported, but assumed no given the time frame of recruitment of less than 1 year

	Analysis
	Description
	The incremental cost-effectiveness ratio was calculated based on the difference between the two groups in the costs of treatment and in the quality of life (expressed as qualityadjusted life year, QALY) experienced due to the treatment using the following equation (Fenwick et al., 2006).

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	No sensitivity analysis was included in this assessment.

	
	Handling of missing data
	not reported*

	
	Willingness-to-pay threshold
	none available (narrative use of willingness-to-pay thresholds from the United Kingdom and United States of America)



Barberan-Garcia 2019 (27, 51)
	Type and design of analysis
	CCA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	HrQoL: Self-perceived health status (Short Form 36, 0 (worst) to 100 (best))
Morbidity: rate of postoperative complications (any deviation from the normal postoperative course; classified following the standards of the European Society of Anaesthesiology and European Society of intensive Care Medicine)
Mortality: All-cause mortality rate
PROMs: 
1) Physical activity (Yale Physical Activity Survey, 0 (worst) to X (best))
2) Psychological status (Hospital anxiety and depression questionnaire, 0 (best) to 21 (worst))

	
	Valuation
	not applicable

	
	Source
	unclear*, assumed: trial documentation

	
	Time horizon (months)
	Morbidity: 
unclear*, assumed until discharge
All other outcomes: 6

	
	Discounting
	no

	Costs
	Perspective 
	Mix of payer/ provider perspective

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	Costs or fees of the pre-habilitation programme and follow-up period; Prehabilitation programme: (i) a cardiopulmonary exercise testing, (ii) the physiotherapist fees, and (iii) a pedometer device. Follow-up postoperative costs (hospitalisation after surgery, hospital readmissions, surgical re-interventions, and emergency room visit costs at 30 days after hospital discharge) included hospital-specific fees of (i) inpatient services, (ii) emergency room visits, (iii) diagnostic procedures, (iv) structural costs and micro costing data on (i) pharmaceutical consumption, (ii) blood products consumption.

	
	Valuation
	Hospital fees and micro-costing data of the Hospital Clinic de Barcelona, and implied direct cost imputation according to individual consumption at a patient level

	
	Source
	hospital documentation: diagnostic-related-group-based hospital fees and micro-costing.

	
	Time horizon (months)
	planned 6, but actually reported for 1

	
	Reference year and currency
	2017 EURO

	
	Discounting
	no

	
	Correction for inflation
	not reported*



Beaupre 2004 (28)
	Type and design of analysis
	CMA; trial-based (RCT)

	Costs
	Perspective 
	payer perspective

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	Homecare services measured in terms of hours of provider care, outpatient therapy services were measured by visits to the program, institutional care measured in terms of days of stay: Intervention-related institutional, outpatient therapy and homecare services; institutional services related to transfers to a rehabilitation subacute care program within a continuing care facility, a rehabilitation hospital, or rural acute care hospitals; readmissions to acute care hospitals related to the TKA surgery; physical and occupational therapy services pertaining to direct care or case management in homecare and outpatient therapy programs; personal and home support services, provided by the homecare program. Health service costs were based on the services described above and excluded the cost of the initial surgical stay, which was similar for both study groups. The cost of the preoperative exercise and education program provided to the treatment group was included.

	
	Valuation
	Standard unit-costs based on Capital Health program costs 

	
	Source
	regional health authorities’ administrative databases

	
	Time horizon (months)
	12

	
	Reference year and currency
	1997/98 Canadian dollars

	
	Discounting
	no

	
	Correction for inflation
	no; "Unit-costs were expressed in 1997/98 Canadian dollars, and consequently adjustment for price changes over the study period was not necessary."



Chen 2022 (29, 52)
	Type and design of analysis
	CBA; model-based (projection)

	Clinical effectiveness
	Outcome(s) and measurement
	Morbidity: rate of postoperative complications (surgical site infection, wound disruption, pneumonia, unplanned intubation, on ventilator > 48 h, progressive renal insufficiency, acute renal failure, urinary tract infection, stroke/cerebral vascular accident, cardiac arrest, myocardial infarction, systemic sepsis or septic shock)

	
	Valuation
	costs

	
	Source
	American College of Surgeons’ National Surgical Quality Improvement Program database, literature

	
	Time horizon (months)
	1

	
	Discounting
	no

	Costs
	Perspective 
	provider perspective

	
	Type
	direct

	
	Calculation approach
	top-down

	
	Resource use measurement
	Fixed and variable programme costs, complications per group

	
	Valuation
	Costs in USD

	
	Source
	not reported for intervention costs, Veterans Affairs Decision Support System for cost of morbidity

	
	Time horizon (months)
	1

	
	Reference year and currency
	2021 US dollars

	
	Discounting
	no

	
	Correction for inflation
	Yes; We adjusted for the cost of inflation, resulting in a median price of US$52,555.77 using the consumer price index (CPI2006 = 198.3, CPI2021 = 273.57, US Bureau of Labor Statistics) to compare costs at the time of the Veterans Affairs analysis in 2006 to costs in 2021.

	Analysis
	Description
	The cost-savings attributed to surgical morbidity may be expressed by: MCS = Vuc − Vpc, where MCS represents morbidity cost-savings, u represents the 'usual care' morbidity rate, c represents the median cost of morbidity, and p represents the expected morbidity rate after prehabilitation (calculated using the estimated effect with reported OR and rounded up to be conservative in our estimates). Equations 1.1 and 1.2 may be combined to obtain the total cost-benefit, represented by TCB, of a clinical prehabilitation program budget and expressed by the following equation:
TCB = MCS − PC

	
	Model assumptions
	To achieve an operational financial projection of this clinical prehabilitation program, we assumed an annual patient volume of 240 patients. [...] We calculated financial projections for a clinically integrated prehabilitation program based on the following components detailed in the subsequent sections: (i) prehabilitation costs for multimodal prehabilitation program (exercise, nutrition, psychology) delivery to intra-cavity surgery patients orsurgeries with comparable risk; (ii) NSQIP-based estimates of surgical morbidity rates; (iii) estimated reduction in surgical morbidity by prehabilitation; and (iv) published costs of surgical morbidity. The financial viability of adopting a clinical prehabilitation program was elucidated by calculating an evidence-based projection of cost-benefit, profit-loss relationships, break-even points, and undertaking sensitivity analyses to account for uncertainty in our calculation variables. In the interest of using the most accurate and complete dataset, our calculations are comprised of USD estimates for program delivery and complication-related costs.

	
	Assessment of uncertainty
	A total of three sensitivity analyses were conducted to account for the uncertainty in the assumptions underlying our financial projections.

	
	Handling of missing data
	not applicable, model

	
	Willingness-to-pay threshold
	not applicable (perfomed break even analysis)



Dholakia 2021 (30, 53)
	Type and design of analysis
	CEA; model-based (decision tree)

	Clinical effectiveness
	Outcome(s) and measurement
	Mortality*: rate following major complication (perioperative complication rates and 90-day survival estimates from the literature (Kumar et al. 2017, Shinall et al. 2020, Kniesely et al. 2020))

	
	Valuation
	life years gained

	
	Source
	literature

	
	Time horizon (months)
	12

	
	Discounting
	not reported*

	Costs
	Perspective 
	payer perspective

	
	Type
	direct

	
	Calculation approach
	top-down

	
	Resource use measurement
	Estimates from the literature: Hospital charge [32, 33, 19, 35], non-home discharge facility charge (w/wo complications) [29,30], pre-habilitation program [20, 24, 36], usual preoperative care (For routine pre-operative costs, we assumed that patients received laboratory testing (complete blood count, Chem-10) and/or basic diagnostics (chest x-ray, electrocardiogram) costing on average $200 per patient [no source provided]. 

	
	Valuation
	Ohio area estimates of per diem costs for a semi-private nursing home room [15,16,34]; 

	
	Source
	Estimates from the literature and Diagnostic Related Grouping (DRG) cost estimates: DRG Code 738: ‘Hospital charge: Uterine and adnexa procedure for ovarian or adnexal malignancy without complication,’; Code 736: ‘Hospital charge: Uterine and adnexa procedure for ovarian or adnexal malignancy with major complication.’

	
	Time horizon (months)
	12

	
	Reference year and currency
	US dollars (year not reported)*

	
	Discounting
	not reported*

	
	Correction for inflation
	not reported*

	Analysis
	Description
	We developed a decision tree model to evaluate the cost-effectiveness of a prehabilitation intervention on healthcare system costs for medically frail women undergoing PDS for EOC. The primary outcome was incremental cost-effectiveness ratio (ICER) of prehabilitation compared to no pre-operative intervention. The ICER represents the cost per one life year gained with prehabilitation compared to standard of care; a lower ICER represents a cost-effective strategy. For this model, we utilized a conservative standard willingness-to-pay ratio of $100,000 per life year; this represents the amount that society is willing to pay for one additional year of life [25].

	
	Model assumptions
	We applied our model to a hypothetical cohort of 4,415 medically frail women who undergo PDS for EOC in one year. Of the estimated 22,530 women newly diagnosed with ovarian cancer annually [26], 55%-80% of these women will undergo PDS [27]. A recent systematic review identifed the prevalence of frailty in gynecologic oncology patients ranges between 6.1%-60%; We approximated that a prevalence of 24.5% based on data from the Mayo Clinic [6, 8, 28, 29]. Probabilities of a major complication, death from major complication, and need for discharge to an increased level of care facility were included in the model (Fig. 1).

	
	Assessment of uncertainty
	One-way sensitivity analyses were performed to account for uncertainty in our model inputs. First, a simultaneous one-way sensitivity analysis was run in a tornado analysis to demonstrate the variables with the largest impact on the ICER. Threshold values were then calculated to determine the probabilities of these variables at which the preferred strategy would change.

	
	Handling of missing data
	not applicable, model

	
	Willingness-to-pay threshold
	100,000 $ per life year gained



Englesbe 2017 (31)
	Type and design of analysis
	CMA; trial-based (NRSI)

	Costs
	Perspective 
	Mix of payer/ provider perspective

	
	Type
	direct

	
	Calculation approach
	bottom-up and top-down

	
	Resource use measurement
	 LOS, total cost, and payer costs for the primary encounter and for all hospital encounters within 90 days from the primary encounter were considered. Total cost was computed as the sum of direct (patient care) and indirect (overhead) hospital costs as calculated by the cost accounting system. Payer costs were determined based on “estimated payment” for the admission based on the patient’s primary insurance. To remove surgeon-to-surgeon variation in billing, professional fees were not included in the analysis.

	
	Valuation
	Costs were inﬂation adjusted to January 2015 US dollars using the Bureau of Labor
Statistics’ consumer price index

	
	Source
	University of Michigan Health System Data Warehouse cost accounting system for both the treatment and control groups

	
	Time horizon (months)
	3

	
	Reference year and currency
	2015 US dollars 

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	Costs were inflation adjusted to January 2015 dollars using the Bureau of Labor Statistics’ consumer price index.



Fernandes 2017 (32, 54) 
	Type and design of analysis
	CUA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	QALY: time spent in EQ-5D-3L health states

	
	Valuation
	Health state valuations from the Danish general population

	
	Source
	trial documentation

	
	Time horizon (months)
	14

	
	Discounting
	no

	Costs
	Perspective 
	Mix of payer/ provider/ patient perspective

	
	Type
	direct and indirect

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	Intervention & hospital-based utilization and costs: Services provided in primary care (NHISR, in national reimbursement fees per visit); contacts (visits and inpatient days) to hospitals including diagnoses, procedures (DNPR: DRG case-mix tariffs); intervention costs based (RCT-data: exercise sessions á 1.25 h).
Post-operative municipality-based care utilization and costs were not included. 
Patient expenses (RCT-data, Statistic Denmark): travelling distance and time (transportation costs in national fees for travel reimbursement), informal time (productivity loss) measured by person’s time and wage rates (age- and gender matched national average gross income for year 2012)

	
	Valuation
	Tariff-based fees for physiotherapy in primary care 2016 expressed in 2012 Euro (1 EUR = DKK 7.45)
Health care utilization valued by national reimbursement fees and DRG case-mix tariffs
Valuation of patients’ costs by human capital approach: national fees for travel reimbursement for 2012 (DKK 3.80/km or €0.51/km) times the distance (km) between the exercise facility and patients’ homes.

	
	Source
	National Health Insurance Service Registry, Danish National Patient Register, Statistic Denmark, RCT-data)

	
	Time horizon (months)
	14

	
	Reference year and currency
	2012 EURO

	
	Discounting
	no

	
	Correction for inflation
	not reported*

	Analysis
	Description
	QALYs were produced by calculating the area under the curve of the EQ-5D-3L utility scores from baseline and all follow-ups assuming linear trend between observations. One-year clinical effect was expressed as the between-group mean difference [95% confidence interval (CI)] of change values (61 weeks – baseline) and effect-size (d = mean difference of change values/pooled baseline standard deviation) of the five subscale scores of the HOOS and KOOS. Analysis of linear regression was used for between-group comparisons of QALYs and costs and presented as between-group mean differences (95% CI) over the time horizon. An adjustment for baseline health utility was included in the analysis to account for baseline imbalances in the estimation of mean differential QALYs.
We estimated the value for money of the intervention by calculating the incremental net monetary benefit using a range of hypothetical threshold values for decision-makers’ willingness-to-pay for a unit of effect [32]. The threshold values ranged from €0 to €100,000. The net benefits were presented visually in cost-effectiveness acceptability curves (CEAC).

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	All parameters were tested for normality and distribution. Because of skewed data all comparative analyses, including the net benefit, were based on bootstrapped standard errors. Non-parametric bootstrapping with 10,000 replications was applied.

	
	Handling of missing data
	linear trend at point (LTAP)

	
	Willingness-to-pay threshold
	40,000€ per QALY gained



Gao 2015 (33) 
	Type and design of analysis
	CCA; trial-based (NRSI)

	Clinical effectiveness
	Outcome(s) and measurement
	Morbidity: Rate of postoperative complications (diarrhea, allergy, aerodermectasia, arrhythmia, aconuresis, aerothorax, pleural effusion, lung infection)

	
	Valuation
	not applicable

	
	Source
	not reported*

	
	Time horizon (months)
	unclear*; assumed until discharge

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	unclear*

	
	Type
	direct

	
	Calculation approach
	unclear*

	
	Resource use measurement
	Average hospital costs included the costs of examinations, surgery, drugs, and the cost of staying in a ward. Pulmonary rehabilitation costs included the costs of the test of cardiopulmonary function, physical treatment, drugs, and the cost of the volumetric exerciser. 

	
	Valuation
	not reported*

	
	Source
	not reported*

	
	Time horizon (months)
	until discharge

	
	Reference year and currency
	Yuan (year not reported)*

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	not reported*



Gränicher 2020 (34) 
	Type and design of analysis
	CCA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	PROMs:
1) Patients’ perception of knee function and activity level in activities of daily living (Lysholm Score, 3 (worst) to 100 (best))
2) Pain (item from Lysholm Score, 0 (worst) to 25 (best))
3) Assessment of work and sporting activities (Tegner Activity Scale, 0 (worst) to 10 (best))

Physical funtion:
1) Stair Climbing Test (time used to ascend and descend a flight of eight 16 cm high steps with a depth of 30cm in seconds)
2) Range of Motion (degrees measured by standard goniometer)

	
	Valuation
	not applicable

	
	Source
	trial documentation

	
	Time horizon (months)
	3

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	payer perspective‡

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	total treatment costs‡ (based on the amount of preoperative therapy sessions and prescribed length of stay at an inpatient rehabilitation facility); (patient) total costs (e.g. preoperative therapies, walking aids, medication) prior to surgery, costs of postoperative medication and post-acute care services (e.g. payment for home health agencies) and amount of rehabilitative ambulant physiotherapy sessions: 
"costs of pre- and postoperative therapy sessions (see https://zh-gl.physioswiss.ch/de/tarif/tarifstruktur) à physical therapists
· additional costs (if not within usual care, e.g. braces, aids for everyday life, costs for unplanned medical consultations associated with TKA, …) à material costs, orthopeadists/CP
· average costs per week at rehabilitation clinic (e.g. santésuisse) à includes all medical-therapeutic services during stay"

	
	Valuation
	actual payments by patients‡, valuation of primary or secondary care utilization not reported:
"costs of pre- and postoperative therapy sessions (see https://zh-gl.physioswiss.ch/de/tarif/tarifstruktur) à physical therapists
· additional costs (if not within usual care, e.g. braces, aids for everyday life, costs for unplanned medical consultations associated with TKA, …) à material costs, orthopeadists/CP
· average costs per week at rehabilitation clinic (e.g. santésuisse) à includes all medical-therapeutic services during stay"

	
	Source
	patient diary; clinic information system

	
	Time horizon (months)
	3

	
	Reference year and currency
	CHF (2017)‡

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	No‡; "costs were not corrected for inflation"



Howard 2019 (35) 
	Type and design of analysis
	CCA; trial-based (NRSI)

	Clinical effectiveness
	Outcome(s) and measurement
	Morbidity: Rate of postoperative complications (classified as per Clavien-Dindo; grouped as none, minor (class I-II), major (class III-IV), and death (class V))
Mortality: rate

	
	Valuation
	not applicable

	
	Source
	medical charts

	
	Time horizon (months)
	1‡

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	Mix of payer/ provider perspective

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	The primary financial outcomes included hospital charges, professional charges, and total charges for each patient. 

	
	Valuation
	actual charges in 2012–2017 US dollars

	
	Source
	Health record system‡:
"The data source was our electronic health record system (so this was essentially a “chart review”). Clinical data were abstracted directly from patients’ medical records and physiologic data were abstracted from anesthesia records. Cost data were also from our electronic health record system."

	
	Time horizon (months)
	until discharge

	
	Reference year and currency
	US dollars (2012-2017)‡

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	no‡; "They were not adjusted for inflation."



Huang 2012 (36) 
	Type and design of analysis
	CCA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	Morbidity: 
1) rate of infection
2) rate of deep vein thrombosis
PROMs:
Pain (visual analogue scale, 0 (best) to 10 (worst))
Physical function:
1) knee range of motion (degrees)
2) ambulation status (positive when patient can ambulate independently for more than 15 meters)

	
	Valuation
	not applicable

	
	Source
	trial documentation

	
	Time horizon (months)
	Morbidity: Until discharge
All other outcomes: 5 days

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	provider perspective

	
	Type
	direct

	
	Calculation approach
	bottom-up‡

	
	Resource use measurement
	Medical cost was calculated as the total medical expenditure of hospitalization for TKA, including preoperative care, prosthesis, operation, and post-TKA costs.‡
"We calculate the cost by summing up all the costs (by every item) per participant. (Because our insurance system was paid per patient.)"

	
	Valuation
	Costs in NTD

	
	Source
	medical information system 

	
	Time horizon (months)
	until discharge

	
	Reference year and currency
	NTD (2008-2010)‡

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	no‡; "Not corrected for inflation."



Koh 2021 (37, 55)
	Type and design of analysis
	CCA; trial-based (NRSI)

	Clinical effectiveness
	Outcome(s) and measurement
	Morbidity: Rate of postoperative complications (classified as per Clavien-Dindo)
Mortality: rate
Note: Survival was also calculated but not mentioned in the methods as an outcome and thus not further considered.

	
	Valuation
	not applicable

	
	Source
	electronic medical records; National Death Registry

	
	Time horizon (months)
	1

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	patient perspective‡

	
	Type
	direct‡

	
	Calculation approach
	top-down

	
	Resource use measurement
	national average unsubsidized cost per day for a colonic resection in a public hospital‡:
"We actually did not look at the breakdown of cost due to prevailing Personal data protection Act laws in the country. However, what we did was to look at the number of days of hospitalisations savings, and then looking at the fee benchmarks for a paying patient (A class patient) for 1 day stay in a general ward and multiple that by the number of days saved, this gave us a MINIMUM cost savings of USD$11,838.80 per patient with an average of 800 dollars spending per patient on the prehabilitation interventions)."

	
	Valuation
	cost savings in USD

	
	Source
	Medical chart, Ministry of Health, Singapore, Fee benchmarks and Bill Amount Information, 2019

	
	Time horizon (months)
	until discharge

	
	Reference year and currency
	US dollars (2019)‡

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	no‡; "the cost was not [corrected for inflation] as it was obtained in the same year of writing and not publication."



Lai 2017 (38, 56, 57) 
	Type and design of analysis
	CCA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	Morbidity: rate of postoperative pulmonary complications (atelectasis, acute respiratory distress syndrome, respiratory failure, mechanical ventilation at 48 h postoperatively, deep vein thrombosis/pulmonary embolism, empyema or pneumonia)

	
	Valuation
	not applicable

	
	Source
	trial documentation

	
	Time horizon (months)
	1

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	unclear*

	
	Type
	unclear*; assumed direct

	
	Calculation approach
	not reported*

	
	Resource use measurement
	Unclear*; “In-hospital expenses included a daily nursing care fee, intraoperative examination cost, surgery-related expenses, drug costs and so forth.”

	
	Valuation
	not reported

	
	Source
	not reported*

	
	Time horizon (months)
	until discharge

	
	Reference year and currency
	EUR (year not reported)*

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	not reported*



Lai 2019 (39) 
	Type and design of analysis
	CCA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	Morbidity: rate of postoperative pulmonary complications (using definitions by Society of Thoracic Surgeons, European Society of Thoracic Surgeons, Centers for Disease Control (for pneumonia); classified as per Clavien-Dindo)

	
	Valuation
	not applicable

	
	Source
	trial documentation

	
	Time horizon (months)
	unclear*; assumed until discharge

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	unclear*

	
	Type
	unclear*; assumed direct

	
	Calculation approach
	not reported*

	
	Resource use measurement
	Details unclear*; “Total expense included all the in-hospitalization costs, in-hospital expense included the costs during the in-hospital stay, and material or drug cost include expense for all the material or drug use during in-hospitalization.”

	
	Valuation
	not reported

	
	Source
	not reported*

	
	Time horizon (months)
	until discharge

	
	Reference year and currency
	Yuan (year not reported)*

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	not reported*



McGregor 2004 (40) 
	Type and design of analysis
	CEA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	HrQoL: EQ-5D-3L (visual analogue scale, 0% (worst) to 100% (best); utility score‡, 0 (worst) to 1 (best))

	
	Valuation
	“we used the EQ5D scoring calculator that was available at the time”‡

	
	Source
	trial documentation

	
	Time horizon (months)
	3

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	Mix of payer/ provider perspective

	
	Type
	direct

	
	Calculation approach
	top-down‡

	
	Resource use measurement
	Costs incurred to the National Health Service including staffing costs (except the surgical team): cost of the preadmission class and booklet where appropriate, the cost of the hospital stay, inpatient physiotherapy, and occupational therapy costs, outpatient costs, visits to the general practitioner, and use of community or outpatient therapy. The costs of equipment and medication were not included because these costs were deemed to be similar in the 2 study populations.

	
	Valuation
	Costs in GBP

	
	Source
	Unclear; could not be reconstructed‡

	
	Time horizon (months)
	3

	
	Reference year and currency
	GBP (2003)‡

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	not reported*

	Analysis
	Description
	The data generated were analyzed using an unbalanced analysis of variance with restricted maximum likelihood using Genstat Release 4.1 (Oxford, UK). The statistical threshold was set at P<.05. The model contained the fixed effects for the study group (patients receiving preoperative advice and exercise, Group A, and patients who did not, Group B), time (admission, discharge, 3 months after surgery), age, and interaction. Wald tests were performed to assess the significance of the fixed effects. The baseline preadmission assessment was included in the model as a covariate to reduce the variability among subjects. The model contained a random effect for subject.

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	unclear; could not be reconstructed‡

	
	Handling of missing data
	not applicable‡

	
	Willingness-to-pay threshold
	unclear; could not be reconstructed‡



Mouch 2019 (41) 
	Type and design of analysis
	CMA; trial-based (NRSI)

	Costs
	Perspective 
	Mix of payer/ provider perspective

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	total episode payments, index hospitalization payments, and 90-day post-acute care payments: inpatient (initial admission/readmission), outpatient, professional fees (in-/outpatient), carrier, durable medical equipment, skilled nursing facility, home health services

	
	Valuation
	actual Medicare payment documented on the claim (actual claims in 2014–2017 US dollars)

	
	Source
	Centers for Medicare and Medicaid Services (data use agreement on ﬁle: any cell displaying data of n <11 is masked) 

	
	Time horizon (months)
	3

	
	Reference year and currency
	US dollars (year not reported)*

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	not reported*



Nguyen 2022 (42) 
	Type and design of analysis
	CUA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	QALY: time spent in EQ-5D-3L health states

	
	Valuation
	unclear†

	
	Source
	trial documentation

	
	Time horizon (months)
	12

	
	Discounting
	not reported

	Costs
	Perspective 
	Mix of payer/ provider perspective

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	time spent before TKR by the surgeons in the control group and by the teams in charge of education and rehabilitation in the experimental group, the duration of hospitalization, and the length of stay in the rehabilitation department

	
	Valuation
	gross salary of involved health care professionals, diagnosis-related group cost adjusted for actual length of stay

	
	Source
	case report form

	
	Time horizon (months)
	not reported†; assumed until discharge from rehabilitation

	
	Reference year and currency
	EUR (year not reported)†

	
	Discounting
	not reported

	
	Correction for inflation
	not reported†

	Analysis
	Description
	Costs were calculated per patient and compared by randomization group based on intention to treat, using bootstrap hypothesis testing to avoid relying on normality assumptions.

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	bootstrapping

	
	Handling of missing data
	not reported†

	
	Willingness-to-pay threshold
	none stated



Pham 2016 (43) 
	Type and design of analysis
	CMA; trial-based (RCT)

	Costs
	Perspective 
	unclear*

	
	Type
	direct

	
	Calculation approach
	bottom-up and top-down

	
	Resource use measurement
	costs to deliver the prehabilitation exercise program (facility 
costs to deliver the land and pool based exercise program, the salaries of staff to 
administer the program, the equipment, licensing and administration supplies), 
hospital costs associated with TJA; recovery cost per day (i.e. fees incurred during the hospital stay: the effect of a prehabilitation program on LOS post surgery and the hospital cost per day including salary costs of physicians and nurses, medication, food, laundry and so forth)

	
	Valuation
	Costs in CAD

	
	Source
	unclear*; assumed hospital documentation

	
	Time horizon (months)
	unclear if 3 or only until discharge*

	
	Reference year and currency
	CAD (year not reported)*

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	not reported*



Ploussard 2020 (44) 
	Type and design of analysis
	CCA; trial-based (NRSI)

	Clinical effectiveness
	Outcome(s) and measurement
	Mortality: rate (based on 90-day overall survival)

	
	Valuation
	not applicable

	
	Source
	medical charts, hospital information system

	
	Time horizon (months)
	3

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	Mix of payer/ provider perspective

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	Cost represented the amount of resources consumed by each patient (medications, supplies, salaries, operating room costs, and support costs).‡
"unit costing during hospital stay, mainly driven by the lenght of hospitalization"

	
	Valuation
	Costs in EUR

	
	Source
	Finance Department 

	
	Time horizon (months)
	until discharge‡

	
	Reference year and currency
	EURO (2020)‡

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	no‡; "no correction for inflation"



Risco 2022 (45, 58)
	Type and design of analysis
	CCA; trial-based (NRSI)

	Clinical effectiveness
	Outcome(s) and measurement
	Morbidity: severity of postoperative complications (Comprehensive Complications Index score, 0 (best) to 100 (worst))

	
	Valuation
	not applicable

	
	Source
	medical charts‡

	
	Time horizon (months)
	1

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	provider perspective

	
	Type
	direct

	
	Calculation approach
	bottom-up and top-down

	
	Resource use measurement
	DRGs and micro costing

	
	Valuation
	Costs in EUR

	
	Source
	Hospital patient-level data

	
	Time horizon (months)
	1

	
	Reference year and currency
	EURO (2017-2019)‡

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	no‡: "With this kind of cost we considered, according to the usual methodology, that there is no need for correction for inflation."



Tew 2017 (46, 59) 
	Type and design of analysis
	CEA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	HrQoL: EQ-5D-5L (utility score, 0 (worst) to 1 (best))

	
	Valuation
	Health state valuations based on UK value set (Dolan et al. 1997)

	
	Source
	trial documentation

	
	Time horizon (months)
	3

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	Mix of payer/ provider perspective (NHS and personal social services perspective)

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	Cost of exercise programme (micro-costing for resources utilised in delivering the exercise programme), costs of AAA repair, Post-discharge costs (unit costs for the health and personal social services used by participants in the 12-week period after hospital discharge). Capital costs was annuitised over the useful lifespan of the equipment (assumed to be 3 years for the watches and heart rate belts and 8 years for the cycle ergometers).
Post-discharge costs: Data regarding personal costs to each trial participant, including informal care-givers time, was not included owing to the unreliability of the data.

	
	Valuation
	Personal Social Services Research Unit’s of Health and Social Care, NHS and Reference costs

	
	Source
	study case report forms ((peri-)operative costs), patient diary (post-operative costs)

	
	Time horizon (months)
	3

	
	Reference year and currency
	GBP (2015-16)

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	Yes‡

	Analysis
	Description
	For all clinical and patient-reported outcomes, point estimates and their uncertainty are presented as an indication of the range of effect sizes consistent with the data. No robust inference was attempted, as this was a feasibility study that was not powered to detect small yet clinically meaningful effects. 

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	bootstrapped mean differences between trial arms‡

	
	Handling of missing data
	HrQoL: For the EQ-5DTM utility index, EQ-VAS, and SF-36® PF and MH subscales at week 5 and 12 weeks after discharge from hospital, a linear mixed model was used with restricted maximum likelihood, adjusted for baseline score, operative procedure and trial site. This model included all three time points in the same analysis, a principled method for handling any data missing at random on the dependent variable.

	
	Willingness-to-pay threshold
	None, as it was a feasibility study.‡



Tveter 2020 (47, 60-62) 
	Type and design of analysis
	CUA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	QALY: time spent in EQ-5D-5L health states*

	
	Valuation
	not reported*

	
	Source
	trial documentation

	
	Time horizon (months)
	24

	
	Discounting
	not reported*

	Costs
	Perspective 
	unclear*

	
	Type
	direct and indirect

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	Form protocol: […] the costs will include the cost of the two interventions. This comprises the hours and frequency of occupational therapy, costs related to the provision of assistive devices, orthoses, and exercise material, and costs related to the surgical procedures, including post-operative treatment. Furthermore, costs related to medical or technical equipment purchased by participants and to the use of other health care services (home care services, rehabilitation, and institution) will be recorded for both the intervention and control group during the trial period.
Further, the direct and indirect costs in the study period will be self-reported at 4, 18 and 24 months as the number of days of sick leave and absence from paid work, number of visits to a given list of health providers and the number of hospital visits or stays over the period since previous control (see table 5).

	
	Valuation
	not reported*

	
	Source
	details unclear*: questionnaires, patient diary

	
	Time horizon (months)
	24

	
	Reference year and currency
	EURO (year not reported)*

	
	Discounting
	not reported*

	
	Correction for inflation
	not reported*

	Analysis
	Description
	Standard methods for economic evaluation will be applied and the cost-effectiveness will be calculated as the incremental cost-effectiveness ratio, which is defined by the cost per incremental QALY. Sensitivity analyses were performed to assess the robustness of the reported Results. The results are presented in a cost-effectiveness plane using bootstrapping. 

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	bootstrap resampling method with 1,000 replications of the study data 

	
	Handling of missing data
	not reported*

	
	Willingness-to-pay threshold
	27.500 €



Van Wijk 2020 (48) 
	Type and design of analysis
	CBA; model-based (decision tree)

	Clinical effectiveness
	Outcome(s) and measurement
	Morbidity: rate of postoperative complications (not specified)

	
	Valuation
	costs

	
	Source
	Dutch Institute for Clinical Auditing, literature

	
	Time horizon (months)
	until discharge

	
	Discounting
	not reported†

	Costs
	Perspective 
	not reported†

	
	Type
	direct

	
	Calculation approach
	top-down

	
	Resource use measurement
	costs

	
	Valuation
	costs in EUR

	
	Source
	Dutch Institute for Clinical Auditing, literature

	
	Time horizon (months)
	until discharge

	
	Reference year and currency
	EUR (year not reported)†

	
	Discounting
	not reported†

	
	Correction for inflation
	not reported†

	Analysis
	Description
	The cost-effectiveness was determined with four main statistics: the incidence of the patient related risk factor, the average costs of the intervention to optimize the patient with respect to the risk factor, the success rate of the intervention and the weighted importance of the intervention that contributes to risk reduction based on a Delphi method. These four main statistics and the current data on complication rates, the expected maximal increase and decrease in complication rate related to the presence or absence of all risk factors, and the hospital admission costs were brought together into a scenario tree. 

	
	Model assumptions
	Pancreatic surgery was used as an example to fill in the model and calculate the potential financial benefits when a multimodal prehabilitation program would be implemented.

	
	Assessment of uncertainty
	none stated

	
	Handling of missing data
	not applicable

	
	Willingness-to-pay threshold
	none stated



Wang 2020 (49) 
	Type and design of analysis
	CCA; trial-based (NRSI)

	Clinical effectiveness
	Outcome(s) and measurement
	Morbidity: rate of postoperative complications (all types)
Mortality: rate
PROMs: Functional capacity (Functional Assessment of Cancer Therapy-Hepatobiliary (FACT-Hep) score, 0 (worst) to 180 (best))

	
	Valuation
	not applicable

	
	Source
	medical charts, trial documentation

	
	Time horizon (months)
	Morbidity and PROMs: unclear*; assumed until discharge, mortality: 3

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	unclear*

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	Details unclear*; “The payment for PP was bundled together with patients’ preoperative assessment charges; inpatient costs (initial admission/readmission)”

	
	Valuation
	actual charges

	
	Source
	hospital payment system

	
	Time horizon (months)
	unclear of 1 or only until discharge*

	
	Reference year and currency
	not reported*: assumed Singapore dollar

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	not reported*



Zhou 2017 (50) 
	Type and design of analysis
	CCA; trial-based (NRSI)

	Clinical effectiveness
	Outcome(s) and measurement
	Morbidity: rate of postoperative pulmonary complications (pneumonia, prolonged air leak (≥7 days), atelectasis, pleural effusion requiring drainage, acute respiratory distress syndrome, respiratory failure, mechanical ventilation ≥48 hours postoperatively, pulmonary embolism, empyema; classified as per Clavien-Dindo and only including grade II–V in final analysis)

	
	Valuation
	not applicable

	
	Source
	hospital database

	
	Time horizon (months)
	1

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	Costs
	Perspective 
	unclear*

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	Details unclear*; “Preoperative costs (ward expense, care expense, rehabilitation expense) + surgery related expense + postoperative costs (drug expense, ward expense, care expense)”

	
	Valuation
	actual charges

	
	Source
	Details unclear*; “hospital database”

	
	Time horizon (months)
	until discharge

	
	Reference year and currency
	not reported*

	
	Discounting
	not reported, but assumed no given the time frame of less than 1 year

	
	Correction for inflation
	not reported*





Appendix 8 – Methods of ongoing economic evaluations with a published protocol
Barberan-Garcia 2020 (7) 
	Type and design of analysis
	not reported; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	HrQoL: Self-perceived health status (Short Form 36, 0 (worst) to 100 (best))
Morbidity: rate of postoperative complications (classified as per Clavien-Dindo)
PROMs: 1) Physical activity (Yale Physical Activity Survey, 0 (worst) to X (best))
2) Psychological status (Hospital anxiety and depression questionnaire, 0 (best) to 21 (worst))
Physical function: aerobic capacity (standard cardiopulmonary exercise test)

	
	Valuation
	not applicable

	
	Source
	not reported

	
	Time horizon (months)
	1

	
	Discounting
	not reported

	Costs
	Perspective 
	provider perspective

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	i) Patient-chargeable costs (i.e. pharmacy and blood bank); ii) Tariff-chargeable costs (i.e. medical care, diagnostic techniques, laboratories, specialist consultations, hospital length of stay and hostelry); and, iii) Other costs (i.e. support and structural costs)

	
	Valuation
	not reported

	
	Source
	not reported

	
	Time horizon (months)
	1

	
	Reference year and currency
	not reported

	
	Discounting
	not reported

	
	Correction for inflation
	not reported

	Analysis
	Description
	The effect of the intervention will be studied by intention to treat through regression analysis (linear, logistic, Cox or Poisson, depending on the distribution of the variable), including the exposure to the intervention as the main variable and as co-variables those in which the intervention group and the control group are different at baseline, if there were any present.

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	not reported

	
	Handling of missing data
	not reported

	
	Willingness-to-pay threshold
	none stated



Coca-Martinez 2020 (8) 
	Type and design of analysis
	not reported; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	Morbidity: rate of postoperative complications (classified as per European Society of Anaesthesiology and European Society of intensive Care Medicine; classified as per Dindo-Clavien)
Mortality: rate
PROMs: 
1) Physical activity (Yale Physical Activity Survey, 0 (worst) to X (best))
2) Psychological status (Hospital anxiety and depression questionnaire, 0 (best) to 21 (worst))
Physical function:
1) aerobic capacity (constant work rate at 80% of peak oxygen uptake)
2) aerobic capacity and endurance (6 minutes walk test)
3) leg strength and mobility (sit-to-stand test)
4) hand-grip strength

	
	Valuation
	not applicable

	
	Source
	trial documentation

	
	Time horizon (months)
	3 (additionally at 12 months for mortality)

	
	Discounting
	not reported

	Costs
	Perspective 
	provider perspective

	
	Type
	direct

	
	Calculation approach
	not reported

	
	Resource use measurement
	costs of the intervention and the expenses related to the disease

	
	Valuation
	not reported

	
	Source
	not reported

	
	Time horizon (months)
	12

	
	Reference year and currency
	not reported

	
	Discounting
	not reported

	
	Correction for inflation
	not reported

	Analysis
	Description
	Categorical variables, as well primary outcome, will be analysed with Fisher’s exact test. Continuous variables will be compared with Student's t-test for independent groups and Mann-Whitney U test according to each variable distribution. Ordinal variables will be analysed by Mann-Whitney U test.
Secondary outcomes looking at the difference between groups for the change in functional capacity over the different time points (repeated measures) will be analysed using generalised estimating equations models and will be shown as estimated effect and their 95%CI. For these analyses, we will apply unstructured matrix in order to assess intra-subject correlation, for cases with no adjustments we will apply an autoregressive model (AR) (1) type matrix.

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	Considering previous experience with prehabilitation cost analysis,19 a highly skewed distribution will probably be present. Right-sided asymmetric distribution appears when some patients incur in high costs, mainly because of major medical complications. To deal with this, a non-parametric approach (bootstrapping) will be used. Bootstrap analysis yields more robust when dealing with skewed cost data compared with non-parametric tests.

	
	Handling of missing data
	not reported

	
	Willingness-to-pay threshold
	none stated



Pufulete 2020 (9)
	Type and design of analysis
	CUA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	QALY: time spent in EQ-5D-5L health states

	
	Valuation
	Health state valuations from the UK general population

	
	Source
	trial documentation

	
	Time horizon (months)
	6

	
	Discounting
	not reported

	Costs
	Perspective 
	Mix of provider and payer perspective (NHS and personal social services perspective)

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	Resource use data will be collected using the trial case report forms and patient questionnaires (at 3 months and 6 months post-surgery), and will cover length of stay in hospital (including any readmissions), time in intensive care, treating any complications, and further contact with health professionals in primary or secondary care. Unit costs will be derived from nationally published sources such as the NHS Reference Costs database (National Schedule of Reference Costs) [67] and hospital trust finances and attached to the resource use data. The costs of drugs given in hospital (including antibiotics) will be taken from the Electronic Marketing Information Tool where possible, which provides the reduced prices paid for generic drugs in hospital [68]. Drug costs not available from this source will be taken from the British National Formulary (BNF) [69].

	
	Valuation
	not reported

	
	Source
	Resource use data will be collected using the trial case report forms and patient questionnaires

	
	Time horizon (months)
	6

	
	Reference year and currency
	not reported

	
	Discounting
	not reported

	
	Correction for inflation
	not reported

	Analysis
	Description
	From the average costs and QALYs gained in each study group, the incremental cost-effectiveness ratio (ICER) will be derived, producing an incremental cost per QALY gained of IMT compared to no IMT. [...] Results will be expressed in terms of a cost-effectiveness acceptability curve, which indicates the likelihood that IMT is cost-effective for different levels of willingness to pay for health gain.

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	Uncertainty around the ICER will be represented graphically on the cost-effectiveness plane by the bootstrap replicates of the mean difference in costs and QALYs between the groups.

	
	Handling of missing data
	Missing resource use and EQ-5D data will be handled using multiple imputation methods 

	
	Willingness-to-pay threshold
	£20,000 per QALY



Schaller 2022 (1) 
	Type and design of analysis
	I) CUA, II) CEAs; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	QALY: time spent in EQ-5D-5L health states

	
	Valuation
	Appropriate utility weights

	
	Source
	trial documentation

	
	Time horizon (months)
	12

	
	Discounting
	not reported

	Costs
	Perspective 
	I) Societal perspective
II) Payer perspective

	
	Type
	direct and indirect

	
	Calculation approach
	bottom-up and top-down

	
	Resource use measurement
	All direct medical and non-medical healthcare-related resource utilization will be monitored using a validated questionnaire for health-related resource use by elderly patients

	
	Valuation
	Costs in EUR

	
	Source
	Questionnaire

	
	Time horizon (months)
	12

	
	Reference year and currency
	EUR (year not reported)

	
	Discounting
	not reported

	
	Correction for inflation
	not reported

	Analysis
	Description
	not reported

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	Probabilistic and deterministic sensitivity analyses will be performed to explore any uncertainty in the results.

	
	Handling of missing data
	not reported

	
	Willingness-to-pay threshold
	different willingness to pay assumptions



Sheill 2020 (10, 63) 
	Type and design of analysis
	CEA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	HrQoL: EQ-5D-5L (score; not specified), European Organization for Research and Treatment of Cancer Core Quality of Life Questionnaire (EORTC QLQ-C30) (score; not specified)

	
	Valuation
	not applicable

	
	Source
	trial documentation

	
	Time horizon (months)
	3

	
	Discounting
	not reported

	Costs
	Perspective 
	not reported

	
	Type
	direct

	
	Calculation approach
	bottom-up and top-down

	
	Resource use measurement
	The costing of hospital stays, and interventions will be carried out based on activity data from hospital records, with unit costs taken from the standard estimated costs from the Healthcare Pricing Office. Programme implementation costs will be analysed in consideration of clinician salaries, overheads and equipment costs. Formal care costs will be extracted from medical charts and from the institutional database in consideration of pre-operative characteristics, surgery type and postoperative recovery including complications. 
The destination at discharge, use of community health services from the time of discharge to the follow up outpatient appointment and EQ5D5L scores at the time of the follow up appointment will be collected for each participant. Tool: Service Use Inventory

	
	Valuation
	not reported

	
	Source
	hospital records, Healthcare Pricing Office, institutional database, trial documentation 

	
	Time horizon (months)
	3

	
	Reference year and currency
	not reported

	
	Discounting
	not reported

	
	Correction for inflation
	not reported

	Analysis
	Description
	A linear mixed model will be used to model the longitudinal change in the primary response between the groups, allowing for missing data (under the assumption that data are missing at random) and allowing for within subject correlations in the repeated measures across time. The model will adjust for the baseline response variable and other covariates as necessary.

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	not reported

	
	Handling of missing data
	A linear mixed model will be used to model the longitudinal change in the primary response between the groups, allowing for missing data (under the assumption that data are missing at random) and allowing for within subject correlations in the repeated measures across time. 

	
	Willingness-to-pay threshold
	none stated



Stamp 2021 (11) 
	Type and design of analysis
	not reported; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	not reported

	
	Valuation
	not reported

	
	Source
	not reported

	
	Time horizon (months)
	not reported

	
	Discounting
	not reported

	Costs
	Perspective 
	not reported

	
	Type
	direct

	
	Calculation approach
	not reported

	
	Resource use measurement
	cost of stay

	
	Valuation
	not reported

	
	Source
	not reported

	
	Time horizon (months)
	until discharge

	
	Reference year and currency
	not reported

	
	Discounting
	not reported

	
	Correction for inflation
	not reported

	Analysis
	Description
	not reported

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	not reported

	
	Handling of missing data
	not reported

	
	Willingness-to-pay threshold
	not reported



Steffens 2022 (12) 
	Type and design of analysis
	I) CEA, II) CUA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	I) Morbidity: rate of postoperative complications (defined as per the Standardised Endpoints Core Outcome Measures in Perioperative and Anaesthetic Care (StEP-COMPAQ) group)
II) QALY: time spent in Short Form 36 health states

	
	Valuation
	Health state valuations based on UK value set (Bazier et al. 2002)

	
	Source
	trial documentation

	
	Time horizon (months)
	Morbidity: until discharge
QALY: 3

	
	Discounting
	not reported

	Costs
	Perspective 
	not reported

	
	Type
	direct

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	direct costs to the healthcare system and out-of-pocket costs to patients

	
	Valuation
	not reported

	
	Source
	case report forms and monthly patient diaries

	
	Time horizon (months)
	3

	
	Reference year and currency
	not reported

	
	Discounting
	not reported

	
	Correction for inflation
	not reported

	Analysis
	Description
	Both costs and outcomes will be reported separately for each group (following best practice methods) [55] and an incremental cost-effectiveness ratio (ICER) will be calculated for (i) the additional cost of a pre-operative exercise program per in-hospital complication avoided; and (ii) the additional cost per QALY gained at 3 months.

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	not reported

	
	Handling of missing data
	multiple imputations will be performed

	
	Willingness-to-pay threshold
	none stated



Svinøy 2019 (13) 
	Type and design of analysis
	CUA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	QALY: time spent in EQ-5D health states

	
	Valuation
	not reported

	
	Source
	trial documentation

	
	Time horizon (months)
	3

	
	Discounting
	not reported

	Costs
	Perspective 
	Mix of provider and patient perspective

	
	Type
	direct and indirect

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	Some of the relevant types of cost included in the CUA are the actual time used for training (both the physical therapists and participants), travel expenses, hospitalisation, medicine, home help service, informal care and other health services.

	
	Valuation
	The unit costs will be based on marked prices, the reimbursement systems in Norway and literature. 

	
	Source
	Information on costs will be obtained by using the validated instrument Client Service Receipt Inventory covering costs of health, social and informal services. The treatment cost will be calculated and included.

	
	Time horizon (months)
	3

	
	Reference year and currency
	not reported

	
	Discounting
	not reported

	
	Correction for inflation
	not reported

	Analysis
	Description
	We will aim to perform sensitivity analysis for changes in unit cost and uncertainty related to generalisability and extrapolation.

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	not reported

	
	Handling of missing data
	If data are missing at random, the linear mixed model for repeated measurements is considered robust. In addition, we will use multiple imputation to assess its robustness for missing data at random. If data are assumed to be not missed by random, we will apply Bayesian modelling. If the data are missing completely at random, the primary statistical methods are robust. 

	
	Willingness-to-pay threshold
	none stated



van Rooijen 2019 (14) 
	Type and design of analysis
	I) CEA, II) CUA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	I) Morbidity: severity of postoperative complications (Comprehensive Complications Index score, 0 (best) to 100 (worst))
Mortality: rate
PROMs:
1) anxiety and depression (Generalized Anxiety Disorder Scale-7 (GAD-7), 0 (best) to 21 (worst))
2) anxiety and depression (Patient Health Questionnaire-9 (PHQ-9), 0 (best) to 27 (worst))
II) QALY: time spent in Short Form 36 health states

	
	Valuation
	I) not applicable 
II) not reported

	
	Source
	trial documentation

	
	Time horizon (months)
	Morbidity: 1,
All other outcomes: 12

	
	Discounting
	not reported

	Costs
	Perspective 
	societal perspective

	
	Type
	direct and indirect

	
	Calculation approach
	bottom-up

	
	Resource use measurement
	reduction of complications, improving survival, less need for postoperative care and improvements in social productivity

	
	Valuation
	not reported

	
	Source
	iMTA-PCQ questionnaires

	
	Time horizon (months)
	12

	
	Reference year and currency
	not reported

	
	Discounting
	not reported

	
	Correction for inflation
	not reported

	Analysis
	Description
	All secondary outcomes will be described as means plus SD or median plus IQR, with the data being continuous, and measures for each time point being normally and non-normally distributed respectively. Categorical parameters will be described as number plus percentage per time point. Statistical methods will include t-test and the Mann-Whitney U test for continuous parameters, distributed either normally or not normally respectively, at a single postoperative time-point. Categorical outcomes will be analyzed with Chi-square testing or regression analysis (logistic, ordinal or nominal, depending on the definition of the parameter) for single time points. 

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	not reported

	
	Handling of missing data
	not reported

	
	Willingness-to-pay threshold
	none stated



West 2021 (15)
	Type and design of analysis
	CUA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	QALY: time spent in EQ-5D-5L health states

	
	Valuation
	not reported

	
	Source
	trial documentation

	
	Time horizon (months)
	12

	
	Discounting
	not reported

	Costs
	Perspective 
	not reported

	
	Type
	not reported

	
	Calculation approach
	not reported

	
	Resource use measurement
	not reported

	
	Valuation
	not reported

	
	Source
	not reported

	
	Time horizon (months)
	not reported

	
	Reference year and currency
	not reported

	
	Discounting
	not reported

	
	Correction for inflation
	not reported

	Analysis
	Description
	not reported

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	not reported

	
	Handling of missing data
	not reported

	
	Willingness-to-pay threshold
	none stated



Yau 2019 (16) 
	Type and design of analysis
	CUA; trial-based (RCT)

	Clinical effectiveness
	Outcome(s) and measurement
	QALY: time spent in EQ-5D health states

	
	Valuation
	Health state valuations based on Hong Kong reference weights

	
	Source
	trial documentation

	
	Time horizon (months)
	3

	
	Discounting
	not reported

	Costs
	Perspective 
	provider perspective

	
	Type
	direct

	
	Calculation approach
	not reported

	
	Resource use measurement
	outpatient prehabilitation sessions, ICU and hospital stays, postoperative outpatient visits and readmissions within 3 months. 

	
	Valuation
	The physiotherapist staff salary, obtained from the personnel department, will be based on the midpoint of the relevant pay scale. Prices will be based on 2020 costs in Hong Kong dollars.

	
	Source
	not reported

	
	Time horizon (months)
	3

	
	Reference year and currency
	Hong Kong dollars (2020)

	
	Discounting
	not reported

	
	Correction for inflation
	not reported

	Analysis
	Description
	[A] cost-effectiveness acceptability curve will be drawn to detect differences in the joint cost-effects (DAH30 or QALY) relationships between groups using the net-benefit framework.44 Prehabilitation will be considered as cost-effective if there is a reduction in the overall perioperative treatment cost per gain in DAH30 and/or QALYs.

	
	Model assumptions
	not applicable

	
	Assessment of uncertainty
	not reported

	
	Handling of missing data
	Missing data will be checked and imputed using the most common category value for categorical variables or median for continuous variables if there is less than 10% missing data. Otherwise, multiple imputation techniques will be used.

	
	Willingness-to-pay threshold
	none stated





Appendix 9 – Description of prehabilitation programmes in ongoing studies
	Study ID, main reference
	Type and modalities
	Involved health care professionals
	Setting
	Overall duration, frequency and duration per session

	Ongoing studies with published protocol

	Barberan-Garcia 2020 (7)
	Multimodal: exercise (endurance, strength), promotion of physical activity, nutrition (counselling, supplements), alcohol cessation, smoking cessation, psychosocial (stress management), counselling/education, 
	specialized physiotherapist, registered dietician, clinical health psychologist
	outpatient - community
	Overall duration not reported, 3x/week, for 47 min + strength

	Coca-Martinez 2020 (8)
	Multimodal: exercise (endurance, strength, inspiratory muscles), promotion of physical activity, nutrition (counselling, supplements), psychosocial (stress management)
	physiotherapist, registered dietitian, registered psychologist
	outpatient - hospital (endurance & strength training), home (breathing exercises)
	4-6 weeks, 2+1/week, 1-2/day (breathing exercise), for 60 min

	Pufulete 2020 (9)
	IG 1 and 2: Unimodal: exercise (inspiratory muscles)
	research nurse, physiotherapist
	home
	minimum 2 weeks, 2x/day, 30 breaths

	Sheill 2020 (10)
	Multimodal: exercise (endurance), nutrition (supplements)
	physiotherapist, registered dietitian
	Originally planned: outpatient - hospital; Update: home
	min 2 weeks, up to 5x/week, for 40 min

	Schaller 2022 (1)
	Multimodal: exercise (endurance, resistance, proprioception and balance), nutrition (not specified), psychosocial (not specified)
	physiotherapist or occupational therapist 
	inpatient, outpatient - hospital, outpatient - community, home
	3 weeks, 5x/week, for 30 min

	Stamp 2021 (11)
	Unclear*; assumed unimodal: promotion of physical activity
	cardiac surgery, anaesthesia, intensive care, exercise physiology, psychology and nursing
	not reported
	not reported

	Steffens 2022 (12)
	Multimodal: exercise (endurance, resistance, inspiratory muscles), promotion of physical activity, counselling/education
	physiotherapists or exercise physiologists
	outpatient - community
	4-8 weeks, 3x/week, for 50 min

	Svinøy 2019 (13)
	Multimodal: counselling/education, exercise (endurance, resistance, proprioception and balance)
	physiotherapist 
	outpatient - hospital, possibly home
	6-12 weeks, 2x/week, for 45-60 min

	van Rooijen 2019 (14)
	Multimodal: exercise (endurance, resistance), counselling/education, nutrition (counselling, supplements), smoking cessation, psychosocial (anxiety reduction, stress management)
	exercise specialist (kinesiologist, sport physician), dietician, psychologist
	outpatient - hospital, home
	4 weeks, 3x/week, for 28-32 min

	West 2021 (15)
	Multimodal: 
IG 1: exercise (endurance), counselling/education, psychosocial (anxiety reduction, other)
IG 2: exercise (endurance), counselling/education
	personal trainers, psychological counsellors
	outpatient - community, hospital
	Overall duration not reported, 2-3x/week, for 30-40 min

	Yau 2019 (16)
	Multimodal: exercise (endurance, resistance, inspiratory muscles), counselling/education, nutrition (counselling), smoking cessation, psychosocial (other)
	physiotherapist 
	outpatient - hospital, home
	6-10 weeks, 2x/week, for 40-80 min

	Ongoing studies without published protocol

	Albaladejo 2019 (17)
	Multimodal: promotion of physical activity, nutrition (counselling, supplements), psychosocial (stress management)
	not reported
	not reported
	not reported

	Diaz-Feijoo 2021 (18)
	Multimodal: exercise (endurance), promotion of physical activity, nutrition (counselling, supplements), psychosocial (stress management)
	not reported
	not reported
	minimum 3 weeks, frequency and duration not reported

	Hu 2021 (19)
	Multimodal: exercise (endurance, resistance), nutrition (supplements), psychosocial (other)
	not reported
	not reported
	Overall duration not reported, 3x/day, duration not reported

	Lönnroos 2019 (20)
	Multimodal: stabilizing diseases, nutrition (not specified), drug evaluation, promotion of physical activity
	geriatrician, registered nurse, physiotherapist and pharmacist
	not reported
	not reported

	McIsaac 2020 (21)
	Unimodal: exercise (resistance, endurance, stretching and flexibility)
	not reported
	home
	3 weeks, 3-7x/week, for 60 min

	Molenaar 2019 (22)
	Multimodal: exercise (endurance, resistance, inspiratory muscles), nutrition (counselling, supplements), psychosocial (other, stress management), smoking cessation, counselling/education
	not reported
	not reported
	3 weeks, frequency and duration not reported

	Ocampos 2019 (23)
	Multimodal: counselling/education, nutrition (counselling), psychosocial (not specified), exercise (not specified)
	psychologists, physical therapists, physical educators 
	outpatient - hospital
	6 months, frequency and duration not reported

	Santa Mina 2019 (24)
	Multimodal: exercise (endurance, resistance, disease-specific), nutrition (counselling, supplements), psychosocial (stress management)
	registered kinesiologist/exercise physiologist
	IG 1: outpatient 
IG 2: home
	Overall duration not reported, 3-5x/week, for 60 min

	Strijker 2020 (25)
	Multimodal: exercise (not specified), nutrition (not specified), psychosocial (not specified), smoking cessation
	not reported
	not reported
	4-8 weeks, frequency and duration not reported

	* Authors did not respond.
Abbreviations: IG, intervention group




Appendix 10 – Risk of bias and methodological quality of included economic evaluations
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Automatisch generierte Beschreibung]
Figure 1: Risk of bias in RCT-based economic evaluations as judged with the Cochrane Risk of Bias 2 tool
NB: We deviated from the RoB 2 tool guidance with regards to item 5: When an RCT did not have a prospective registration record or protocol, we assigned a high risk of bias instead of “some concerns” because the 2008 revision the Declaration of Helsinki requires each trial involving human participants to be prospectively registered (64). We applied this criterion also to two trials published before 2008 that were not registered (28, 40).
Furthermore, a high overall risk of bias was assumed for the outcome “costs” when the intervention costs (i.e., the costs for the prehabilitation programme) were not reported.
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Figure 2: Risk of bias in NRSI-based economic evaluations as judged with the ROBINS-I tool
NB: The ROBINS-I tool is mainly intended for concurrently controlled studies NRSI (65, 66), but 3 EEs presented before-and-after studies (31, 37, 44). Thus, we added two extra items to the domain “Bias due to confounding”: Item 1.9. “In non-concurrently controlled studies (i.e., studies where cohorts come from different time periods), is it likely that there were extraneous events or changes in context around the time of the intervention that could have influenced the outcome?" and Item 1.10. “If Y/PY to 1.9. Did the authors use an appropriate analysis method that accounts for relevant time trends and patterns, and controls for all the important confounding domains?".
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Figure 3: Methodological quality of full trial-based economic evaluations as judged with the CHEC-checklist 
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Figure 4: Credibility of model-based economic evaluations as judged with the ISPOR-checklist



Appendix 11 – Detailed costs results of included economic evaluations
	Study ID, main reference
	Quantities of resource use (IG vs. CG)
	Unit costs (IG vs. CG)
	Total costs in original currency and year (IG vs. CG)
	ICER in original currency and year (full EEs only)
	Study authors’ conclusion (full EEs only)

	Results from model-based economic evaluations

	Results from CEAs

	Dholakia 2021 (30)
	Hospital charge without major complication: 66,021 vs. 66,021
Hospital charge with major complication: 152,596 vs. 152,596
Non-home discharge facility charge (after peri-operative complication): 1,925 vs. 3,850
Non-home discharge facility charge (no peri-operative complication): 1,100 vs. 1,925
Usual preoperative care: 200 vs. 200
Prehabilitation costs: 100 vs. 0
	Mean 84,053 vs. 91,713; MD* -7,660
(US dollar, year not reported; assumed 2021)
	Not calculated as intervention dominated control.
	"Our cost-effectiveness model provides a financial lens on the potential impact of prehabilitation on healthcare costs. Based on our use of conservative estimates, the magnitude of cost savings may even exceed our projections in this analysis. Further investigation into prehabilitation holds promise not only to provide better care for at-risk patients, but to decrease healthcare system costs and improve system efficiency."

	Results from CBAs

	Chen 2022 (29)
	Prehabilitation:
Medical director 0.2 full-time equivalents (FTE)
Program management 0.4 FTE
Clinical coordinator 1.0 FTE
Administrative assistant 0.5 FTE
Qualified exercise professional 0.4 FTE
Dietitian 0.25 FTE
Psychologist 0.25 FTE

Morbidity:
Complications: 16 vs. 24
	Prehabilitation: 
Not reported

Morbidity: 52,555.77 standard median morbidity cost
	Mean 4,623* vs. 5,255*; MD* -632
(US dollar, 2021)
	ICER not reported (Total cost-benefit: 151,706
	"The financial forecasting in this article represents relevant insight for key decision-makers responsible for surgical quality improvement initiatives who will be increasingly called upon regarding the value of integrating prehabilitation into clinical care models. Ultimately, future work establishing prehabilitation cost-benefit and cost-effectiveness grounded in program evaluations based on real-world experiences are essential next steps to translating prehabilitation research into a standard of care clinical service."

	
	Prehabilitation costs: 1,119.75 (calculated), consisting of,
Fixed costs (total sums)
Medical director 38,000 
Program management 40,000
Clinical coordinator 83,000
Administrative assistant 25,000 
Qualified exercise professional 29,000
Dietitian 12,000
Psychologist 22,000
Sundries and other expenses 1,500
Variable costs (cost per patient)
Patient manual 5
Exercise equipment 30
Protein supplements 35
IMT device (prorated at 20%) 6
Smoking cessation NA

Morbidity costs: -420,446
	
	
	

	Van Wijk 2020 (48)
	Prehabilitation costs: 1,576
	30,511 vs. 32,953; Difference -2,442†
(Euro (Netherlands), year not reported; assumed 2020)
	ICER not reported/ calculated as intervention dominates control
	"[T]he model showed that a multimodal prehabilitation program for pancreatic cancer surgery is financially beneficial with a ROI of 1.55."

	Results from trial-based economic evaluations

	Results from CUAs

	AlShewaier 2016 (26)
	Prehabilitation costs: median 1,512 vs. 0
ACL reconstruction and physiotherapy after surgery: 36,000 vs. 36,000
	Median 37,512 vs. 36,000; Difference in medians 1,512
(Saudi Riyals, 2015)
	14,264.15/QALY
	"Overall, patients from the Intervention group showed better primary and secondary health outcomes than the Control group and the ICER indicated that the intervention cost about £2241 per QALY gained due to the intervention. The clinical and cost-effectiveness of the intervention indicated by the present clinical trial suggest that pre-operative physiotherapy is beneficial for the management of ACL-deficient patients and should be introduced to healthcare management of ACL injury in KSA."

	Fernandes 2017 (32)
	Prehabilitation:
Exercise sessions: mean 13.1 (range 0 to 24) vs. 0

Primary health care, visits: mean 21.4 ± BS SE 1.3 vs. 23.7 ± 1.7
Secondary health care, visits: mean 8.6 ± BS SE 0.9 vs. 9.0 ± 1.1
Secondary health care, inhospital days: mean 4.8 ± BS SE 0.7 vs. 7.2 ± 1.8

Patient expenses:
Informal time per exercise session: 1.25 h vs. 0
Travel distance (km): mean 21.5 (range 0.5 to 78.3) vs. 0
Patient expenses:
Informal time per exercise session: 1.25 h vs. 0
Travel distance (km): mean 21.5 (range 0.5 to 78.3) vs. 0
	Prehabilitation unit costs (calculated from Tables 3 and 4): 
25 vs. 0* per session

Primary health care costs: 25 vs. 27* per visit
Secondary health care costs: 262 vs. 217* per visit
Secondary health care costs for inhospital days: 2,724 vs. 1,908* per day

Patient expenses:
Informal time total costs: mean 302 ± SE 15.3 vs. 0
Travel costs per distance: 0.51 EUR/km vs. 0
Total travel costs: mean 137 ± SE 12.2 vs. 0
	Mean 16,181 ± BS SE 1,174 vs. 16,313 ± BS SE 1374; MD -132 (95%-CI -3,668 to 3,405) (+307 when including patient expenses)
(Euro (country not reported), 2012)
	ICER not reported/ calculated as intervention dominates control 

When including patients’ expenses (calculated): 7,675 per QALY gained (EUR 2012); 8,268 EUR (2020) per QALY gained

Probability of cost-effectiveness-acceptability at a willingness-to-pay of 40,000 EUR: 80%
	"Preoperative supervised neuromuscular exercise for 8 weeks was found to be cost-effective in patients scheduled for THR and TKR surgery at conventional thresholds for willingness to pay. One-year clinical effects were small to moderate and favoured the intervention group, but only statistically significantly so for quality of life measures."

	
	Prehabilitation costs: Mean 326 (Bootstrap SE 13) vs. 0

Primary health care costs: 530 (35) vs. 629 (74)
Secondary health care costs: 2,252 (557) vs. 1,949 (316)
Secondary health care costs for inhospital days: 13,074 (706) vs. 13,735 (1,249)

Patient expenses: 439 vs. 0
	
	
	

	Nguyen 2022
	Prehabilitation cost: 62 vs. 0
Initial admission: Mean 9,168 ± SD 1,568 vs. 9,065 ± 1,230
Rehabilitation: Mean 6,143 ± SD 7,005 vs. 6,693 ± 5,875
Adverse events: Mean 200 ± SD 919 vs. 229 ± 1,223
	Mean 15,573 ± SD 7,247 vs. 15,987 ± SD 6,519; MD -414
(Euro (France), year not reported; assumed 2016)
	ICER not reported/ calculated as intervention dominates control
	"We found no evidence that our intervention improved any of the secondary end points (ie, pain, quality of life, level of physical activity, and costs)." (Discussion)

	Tveter 2020 (47)
	Patients who underwent operation: 22/90 (24.4%) vs. 33/90 (36.7%)
	Not reported
	Not reported per group; Difference -500†
(Euro (country not reported), year not reported; assumed 2015)
	ICER not reported/ calculated as intervention dominates control
	"The Results in this within-trial analysis indicate that multimodal occupational therapy in the waiting period before surgical consultation compared to usual care is a cost-effective alternative taking a health care perspective."

	Results from CEAs

	McGregor 2004 (40)
	Mean days in the hospital: 15 vs. 18
Inpatient physiotherapy: “Little difference was seen between the groups with respect to inpatient physiotherapy”
Inpatient occupational therapy: “Patients in group B required more occupational therapy”
	Days in the hospital: not reported
Inpatient physiotherapy: not reported
Inpatient occupational therapy: 11
	Mean 2,842 vs. 3,429; MD* -587
(Great Britain Pound, 2003)
	ICER not reported/ calculated as intervention dominates control
	"One of the key findings is the positive impact of a preoperative educational program on the costs of treatment. One of the main cost savings was reduction in length of hospital stay, which will help relieve the current shortage of hospital beds in the United Kingdom. Furthermore, a reduction in length of hospital stay can have a positive effect on the overall costs of health care."

	
	Prehabilitation costs: mean 14.58 vs. 0
	
	
	

	Tew 2017 (46)
	Prehabilitation: 
Polar heart rate watches and chest straps: 6 vs. 0
Cycle ergometers: 6 vs. 0
Nurse time: 12 hours per patient for 27 patients vs. 0
Nurse time maintenance sessions: 36 vs. 0
Physiotherapist time: 12 hours per patient for 27 patients vs. 0
Physiotherapist time maintenance sessions: 36 vs. 0
Travel costs: 12 return journeys per patient for 27 patients vs. 0

Costs of AAA repair:
Open surgeries: 11 vs. 11
Endovascular surgeries: 16 vs. 15
	Polar heart rate watches and chest straps: 63.67
Cycle ergometers: 228
Nurse time: 30.42/hour or maintenance session
Physiotherapist time: 30.42/hour or maintenance session 
Travel cost: 25/patient 

Costs of AAA repair:
Open: 8,285.56
Endovascular: 12,675.50
	BS Mean 12, 519 ± SD 3,107 vs. 12,009 ± 3,107; BS MD 510 (95%-CI -1,393 to 2,498)
(Great Britain Pound, 2015/16)
	ICER not reported
	"Regardless of the optimal timing and content of a preoperative exercise programme for this population, it seems that a large, multicentre trial that is pragmatic in design and explores both clinical effectiveness and cost-effectiveness is needed before recommendations can safely be made about whether or not the healthcare systems should adopt this type of intervention."

	
	Prehabilitation costs: 1,176 vs. 0

Costs of AAA repair: Mean 10,481 ± SD 2,247 vs. 10,880 ± 2,209

Postdischarge costs: Mean 862 ± SD 2,653 vs. 1,129 ± 2,290, consisting of
GP contact at practice: 32 ± 46 vs. 30 ± 37
GP home visit: 7 ± 16 vs. 18 ± 29
GP telephone call: 13 ± 26 vs. 10 ± 26
Practice Nurse contact: 24 ± 58 vs. 11 ± 17
District/Community nurse: 479 ± 1,809 vs. 44 ± 83
Physiotherapy contact: 6 ± 24 vs. 17 ± 68
Occupational therapy contact: 0 vs. 20 ± 64
Dietician contact: 0 vs. 4 ± 18
Hospital out-patient attendance: 417 ± 1,005 vs. 269 ± 200
Accident and emergency attendance: 0 vs. 12 ± 38
Hospital in-patient admission: 0 vs. 693 ± 2,280
Social worker contact: 4 ± 18 vs. 4 ± 17
	
	
	

	Results from CCAs

	Barberan-Garcia 2019 (27)
	Patients attended at the emergency room: 13/62 (21.0%) vs. 14/63 (22.2%)
Number of emergency room visits per patient: mean 1.0 ±
SD 0 vs. 1.3 ± 0.5
Patients readmitted or still hospitalized: 5/62 (8.1%) vs. 5/63 (7.9%)
Readmission length of stay, days: mean 7 ± SD 6 vs. 6 ± 6
Surgical reinterventions: 0/62 (0%) vs. 0/63 (0%)
	Not reported: “We want to point out that costs at 3 and 6 months have not been reported because of the lack of differences on healthcare use between groups during this period of the follow-up”
	Mean 4,613 (range 1,523 to 25,948) vs. 5,453 (1,349 to 29,338); BS MD -812 (95%-CI -2,642 to 878)
(Euro (Spain), 2017)
	Not applicable
	Not applicable

	
	Prehabilitation costs (mean): 389 vs. 0, consisting of 
Cardiopulmonary exercise testing: 230 vs. 0
Motivational interview: 41 vs. 0
Pedometer device 22 vs. 0
Group endurance-exercise training sessions: 96 vs. 0
	
	
	

	Gao 2015 (33)
	Prehabilitation costs: mean 1,013.30 vs. 0
	Mean 40,131.72 ± SD 4,663.28 vs. 36,943.33 ± 3,663.28; MD* 3,188.39
(Renminbi Yuan, year not reported; assumed 2011)
	Not applicable
	Not applicable

	Gränicher 2020 (34)
	Prehabilitation costs: mean 467 vs. 0
Postoperative physiotherapy: mean 1,161 vs. 1,223
In-patient rehabilitation: mean 3,645 vs. 5,481
	Mean 5,273 vs. 6,704; MD* -1,431
(Swiss franc, 2017)
	Not applicable
	Not applicable

	Howard 2019 (35)
	Prehabilitation costs: 100 vs. 0
	Mean 75,493.97 ± SD 55,151.21 vs. 97,439.88 ± 100,377.06; MD* (incorporating prehabilitation costs) -21,945.91
(US dollar, 2012-2017‡)
	Not applicable
	Not applicable

	Huang 2012 (36)
	Prehabilitation costs: 360 vs. 0
	Mean 123,726 ± SD 5,204 vs. 125,838 ± 4,428; MD* (incorporating prehabilitation costs) -1,752
(New Taiwan Dollar, 2008-2010)
	Not applicable
	Not applicable

	Koh 2021 (37)
	Median LOS (days): 9 (range 4 to 32) vs. 11 (5 to 84)
	National average unsubsidized cost per day for a colonic resection in a public hospital (sum not reported)
	MD -3,482
(US dollar, 2019)
	Not applicable
	Not applicable

	Lai 2017 (38)
	Material cost: mean 3,237.6 ± SD 1,088.1 vs. 3,640.8 ± 1,632.2
Drug cost: mean 1,235.5 ± SD 564.5 vs. 1,817.6 ± 1,443.8
Costs for daily nursing care fee, intraoperative examination cost, and surgery-related expenses not reported.
	Mean 7550.7 ± SD 1,351.9 vs. 8,466.4 ± 2,441.2; MD* -915.7
(Euro (country not reported), year not reported; assumed 2015)
	Not applicable
	Not applicable

	Lai 2019 (39)
	Material cost: median 23,350.8 (IQR 18,300.6 to 26,421.9) vs. 25,730.0 (21,328.7 to 29,250.2)
Drug cost: median 7,230.0 (IQR 6,661.9 to 8,347.4) vs. 11,388.6 (7,963.0–16,314.3)
Remaining in-hospitalization costs not reported.
	Median 48,588.7 (IQR 44,999.1 to 52,693.3) vs. 52,445.3 (49,002.9 to 61,994.0); Difference in medians* -3856.6
(Renminbi Yuan, year not reported; assumed 2018)
	Not applicable
	Not applicable

	Ploussard 2020 (44)
	Prehabilitation costs: Mean 250 vs. 0
Hospitalization costs for personnel, materials and devices, and readmission: Mean 2,894 vs. 3,554
	Mean 3,144 vs. 3,554; MD* -410
(Euro (France), 2020)
	Not applicable
	Not applicable

	Risco 2022 (45)
	Prehabilitation cost: 382 vs. 0
Hospitalization: 3989 vs. 4181
Treatment: 468 vs. 455
Diagnostic Tests: 325 vs. 343
Catering: 182 vs. 199
Structure: 395 vs. 424
Readmissions and Emergency Room: 519 vs. 533
	Mean 6,260 vs. 6,135; MD 125
(Euro (Spain), 2017-2019)
	Not applicable
	Not applicable

	Wang 2020 (49)
	Not reported
	Median 6,892 (IQR 5,153 to 9,916) vs. 8,251 (5,982 to 12,379); Difference in medians -1,359
(Currency not reported; assumed Singapore dollar, year not reported; assumed 2017)
	Not applicable
	Not applicable

	Zhou 2017 (50)
	Prehabilitation costs: mean 142.0 ± SD 32.5 vs. O
Preoperative ward expense: 
mean 118.4 ± SD 34.7 vs. 115.3 ± 32.0
Preoperative care expense: 
mean 53.3 ± SD 15.6 vs. 51.9 ± 14.4
Surgery related expense: 
mean 5,602.5 ± SD 2,211.1 vs. 5,751.0 ± 1,495.5
Postoperative drug expense: 
mean 379.1 ± SD 211.3 vs. 444.8 ± 201.0
Postoperative ward expense: 
mean 112.0 ± SD 57.0 vs. 131.0 ± 100.4
Postoperative care expense: 
mean 67.2 ± SD 35.9 vs. 78.6 ± 60.2
	Mean 7,131.8 ± SD 2,316.6 vs. 77,266.4 ± 1,615.0; MD* -134.60
(Currency not reported; assumed Singapore dollar, year not reported; year could not be assumed)
	Not applicable
	Not applicable

	Results from CMAs

	Beaupre 2004 (28)
	Acute care length of stay (days): mean 6.7 ± SD 2.2 vs. 7.3 ± 2.5
Patients transferred for subacute rehabilitation: 23/55 (41.8%) vs. 31/60 (51.6%)
Subacute rehabilitation length of stay (days): mean 7.7 ± SD 2.0 vs. 7.7 ± 2.8
Patients readmitted: 5/55 (9.1%) vs. 6/60 (10.0%)
Readmission length of stay (days): mean 3.4 ± SD 0.55 vs. 3.8 ± 2.0
Total length of stay for acute care, subacute rehabilitation, and readmissions (days): mean 10.2 ± SD 4.5 vs. 11.7 ± 5.2
	Unit costs not reported; total costs for acute care, subacute rehabilitation, and readmissions: mean 878 ± SD 1,233 vs. 1,090 ± 1,316
	Mean 1,369 ± SD 1,274 vs. 1,366 ± 1,415; MD 3
(Canadian dollars, 1997/98)
	Not applicable
	Not applicable

	
	Prehabilitation costs: 240 vs. 0
Homecare costs: mean 127 ± SD 177 vs. 117 ± 159
Community rehabilitation costs: mean 125 ± SD 226 vs. 159 ± 251
	
	
	

	Englesbe 2017 (31)
	Prehabilitation costs: 100 vs. 0
Cost from primary encounter: median 18,681 (IQR 12,078 to 27,968) vs. 25,523 (16,697 to 42,459)
	Provider perspective: 
Median 21,244 (IQR 12,774 to 38,170) vs. 29,026 (18,847 to 49,045); Difference in medians* -7,728
Payer perspective: 
Median 24,155 (IQR 15,237 to 42,538) vs. 30,821 (21,441 to 46,815); Difference in medians* -6,666
(US dollar, 2015)
	Not applicable
	Not applicable

	Mouch 2019 (41)
	Prehabilitation costs: 70 vs. 0
Index hospitalisation payment: mean 19,195 ± SD 11,309 vs. 21,380 ± 19,972
Inpatient professional fees: mean 2,685 ± SD 1,821 vs. 2,818 ± 1,962
Readmission payment: mean 4,467 ± SD 14,431 vs. 4,563 ± 12,219
Post-acute care payment:
Outpatient care: mean 2,054 ± SD 3,561 vs. 2,093 ± 3,926
Outpatient professional fees: mean 595 ± SD 2,142 vs. 595 ± SD 2,142
Skilled nursing facility: mean 941 ± SD 3,408 vs. 1566 ± 4,927
Home health services: mean 829 ± SD 1,418 vs. 960 ± 1,453
	Mean 31,641 ± SD 25,930 vs. 34,837 ± 32,288; MD* -3,196
(US dollar, year not reported; assumed 2017)
	Not applicable
	Not applicable

	Pham 2016 (43)
	Length of stay (days): mean 2.60 ± SD 0.82 days vs. 2.89 ± 0.76
Patients who underwent operation: 24/29 (82.8%) vs. 21/21 (100%)
	Recovery cost per day: 1,144.01
Operating room costs: 4,719.04
	Reported only for a subset of patients (5/29 vs. 11/21): Mean 7,791.00 ± SD 458.24 vs. 7,898.73 ± 1004.83; MD* -107.73
(Canadian dollar, year not reported; assumed 2017)
	Not applicable
	Not applicable

	
	Prehabilitation costs: 157.80 vs. 0
12-week pool-based class/patient: 67.80 vs. 0
12-week land-based class/patient: 90.00 vs. 0
	
	
	

	* Calculated by review authors
† Measure of central tendency (mean, median) not reported
‡ In this study, costs were taken from the year they occurred; as we did not have access to the patient-level data, the last was chosen for cost conversion.
Abbreviations: BS, bootstrapped; CBA, cost-benefit analysis; CCA, cost-consequence analysis; CEA, cost-effectiveness analysis; CG, control group; CMA, cost-minimisation analysis; CUA, cost-utility analysis; IG, intervention group; ICER, incremental cost-effectiveness ratio; IQR, interquartile range; MD, mean difference; SD, standard deviation; US, United States of America.





Appendix 12 – Results of adherence and safety outcomes
	Study ID, main reference
	Adherence (% of all scheduled sessions)
	Adherence (% of participants who achieved sufficient adherence)
	Safety/Feasibility of prehabilitation program

	AlShewaier 2016 (26)
	not reported
	not reported
	"No adverse effects to pre-operative physiotherapy which required medical attention were experienced by the patients during this study."

	Barberan-Garcia 2019 (27)
	not reported
	not reported
	"No intervention patient reported any relevant incidence [incidents?] during the prehabilitation period."

	Beaupre 2004 (28)
	777/780 (99.6%)*
	64/65 (98.5%) completed all 12 treatment sessions
	not reported

	Chen 2022 (29)
	not reported
	not reported
	not reported

	Dholakia 2021 (30)
	not reported
	not reported
	not reported

	Englesbe 2017 (31)
	not reported
	Before matching: 436/535 (81.5%) were engaged in the program
	not reported

	Fernandes 2017 (32)
	not reported
	62/84 (73.8%) had attendance of 12 sessions or more
	1/84: "One patient with hip OA discontinued the exercise intervention after experiencing an increase in pain"

	Gao 2015 (33)
	not reported
	not reported
	not reported

	Gränicher 2020 (34)
	not reported
	8/10 (80.0%) completed all (n = 9) sessions
	"[…] no adverse events were reported within the study."

	Howard 2019 (35)
	not reported
	70% of MSHOP patients complied with the program
	not reported

	Huang 2012 (36)
	not reported
	not reported
	not reported

	Koh 2021 (37, 55)
	not reported
	not reported
	not reported

	Lai 2017 (38)
	not reported
	45/51 (88.2%) completed the 7-day rehabilitation plan (rest were drop-outs)
	"2 requested withdrawal because they felt they could not endure the regimen."

	Lai 2019 (39)
	not reported
	32/34 (94.1%) completed the 7-day rehabilitation plan (rest were drop-outs)
	"2 IG patients did not complete the training program, as they could not endure the training intensity (one stopped after the third training day and one at the fourth)."

	McGregor 2004 (40)
	not reported
	not reported
	4 patients in the IG lost to follow-up with no explanation vs. none in the CG 

	Mouch 2019 (41)
	not reported
	324/523 (62.0%) entered step counts 3 or more times per week for at least 50% of weeks enrolled
	"A total of 39 inpatients (7.5%) disenrolled from the MSHOP program (they asked to be removed) […]."

	Nguyen 2022 (42)
	not reported
	45/131 (34.4%) attended all sessions
	At least 1 minor event: 48/131 (37%) vs. 47/131 (36%)
At least 1 serious adverse event: 18/131 (14%) vs. 12/131 (9%)

	Pham 2016 (43)
	10/12 (83.3%) sessions attended on average per patient
	not reported
	not reported

	Ploussard 2020 (44)
	not reported
	approximately 75%
	not reported

	Risco 2022 (45)
	not reported
	112/328 (34%) were considered completers
	not reported

	Tew 2017 (46)
	276/364 (75.8%)
	17/27 (63.0%) completed at least 75 per cent of the main-phase sessions (at least 9 of 12 sessions) plus all weekly maintenance sessions if surgery was delayed.
	1/27: "One adverse event occurred that resulted in the termination of an exercise session: a single episode of short-lived angina that was relieved by self-administration of glyceryl trinitrate."

	Tveter 2020 (47)
	mean of 77% (SD 30.2) of total possible exercise sessions, mean of 69% (SD 33.1) of days using day orthoses, mean of 64% (SD 36.7) of days using night orthoses
	58/90 (64.4%) treatment adherence overall, i.e. fulfilling a minimum of three of the following four treatment elements during the first 3 months:
72/90 (80.0%) adherent to exercise (two exercise sessions recorded per week, for at least 8 weeks), 61/90 (67.8%) adherent to day orthoses (use of a day orthosis for at least 4 days per week, for a minimum of 8 weeks, regardless of the number of hours used per day), 49/90 (54.4%) adherent to night orthoses (use of a night orthosis for at least 5 hours per night for a minimum of 5 days a week for at least 8 weeks), use of at least three of the five assistive devices, reported at the 4-month followup.
	Minor adverse events: 17/90: "During the intervention period, 17 patients (19%) experienced minor or moderate pain or discomfort with the orthoses and/ or hand exercises (online supplementary file, Adverse events). Few problems were reported for using the assistive devices (median score 0, IQR 0–2)." "[…] no serious adverse events […]."

	Van Wijk 2020 (48)
	not reported
	not reported
	not reported

	Wang 2020 (49)
	not reported
	not reported
	not reported

	Zhou 2017 (50)
	not reported
	160/197 (81.2%) completed the 7-day intensive programme 
	11/197 (5.6%) could not endure the high-intensive regimen

	* Calculated by review authors



Appendix 13 – Results of descriptive post-hoc subgroup analyses to explore heterogeneity in cost-effectiveness results
	Domain
	Count of economic evaluations that found prehabilitation cost-effective
	References

	All economic evaluations (reference)
	16/25 (64.0%)
	(27, 29-32, 37-40, 42-44, 47, 49, 50, 67)

	Population

	Continent
	
	

	Asia
	5/8 (62.5%)
	(37-39, 49, 50)

	Europe
	6/10 (60.0%)
	(27, 32, 40, 42, 44, 47)

	North America
	5/7 (71.4%)
	(29-31, 43, 67)

	Disease/Surgery type
	
	

	Cancer
	7/8 (87.5%)
	(30, 37-39, 44, 49, 50)

	Orthopaedic
	5/9 (55.6%)
	(32, 40, 42, 43, 47)

	Mixed major/other
	4/8 (50.0%)
	(27, 29, 31, 67)

	Perioperative risk
	
	

	High
	8/11 (72.7%)
	(27, 29, 30, 37, 38, 43, 50, 67)

	Normal/low
	8/14 (57.1%)
	(31, 32, 39, 40, 42, 44, 47, 49)

	Intervention

	Programme type
	
	

	Multimodal programme
	14/20 (70.0%)
	(27, 29, 31, 32, 37-39, 42-44, 47, 49, 50, 67)

	Unimodal/variable programme
	2/5 (40.0%)
	(30, 40)

	Setting
	
	

	Home
	5/7 (71.4%)
	(31, 40, 44, 47, 67)

	Outpatient
	6/11 (54.5%)
	(27, 29, 32, 37, 42, 43)

	Inpatient
	3/4 (75.0%)
	(38, 39, 50)

	Not reported/variable
	2/3 (66.7%)
	(30, 49)

	Duration
	
	

	≤ 4 weeks*
	10/13 (76.9%)
	(29, 31, 37-40, 44, 49, 50, 67)

	> 4 weeks
	5/10 (50.0%)
	(27, 32, 42, 43, 47)

	variable
	1/2 (50.0%)
	(30)

	Intensity of exercise element
	
	

	High/moderate to high
	3/7 (42.9%)
	(27, 43, 47)

	Low/moderate to low
	2/3 (66.7%)
	(29, 42)

	Not applicable/not reported
	11/15 (73.3%)
	(30-32, 37-41, 44, 49, 50)

	Evidence-based programme
	
	

	Yes
	5/8 (62.5%)
	(27, 29, 42, 43, 47)

	No
	11/17 (64.7%)
	(30-32, 37-41, 44, 49, 50)

	Costs
	
	

	≤ 103 EUR (2020)*
	5/7 (71.4%)
	(31, 40-43)

	> 103 EUR (2020)
	4/11 (36.4%)
	(27, 29, 32, 44)

	Not reported/calculable or variable
	7/7 (100.0%)
	(27, 29, 32, 44)

	Economic evaluation methods

	Type of economic evaluation
	
	

	Model-based
	2/3 (66.7%)
	(29, 30)

	Trial-based
	14/22 (63.6%)
	(27, 31, 32, 37-44, 47, 49, 50)

	Study type (trial-based economic evaluations only)
	
	

	Randomised controlled trial
	8/13 (61.5%)
	(27, 32, 38-40, 42, 43, 47)

	Non-randomised trial
	6/9 (66.7%)
	(31, 37, 41, 44, 49, 50)

	Analysis type
	
	

	Cost-utility analysis
	3/4 (75.0%)
	(32, 42, 47)

	Cost-effectiveness analysis
	2/3 (66.7%)
	(30, 40)

	Cost-benefit analysis
	1/2 (50.0%)
	(29)

	Cost-consequence analysis
	7/12 (58.3%)
	(27, 37-39, 44, 49, 50)

	Cost-minimisation analysis
	3/4 (75.0%)
	(31, 41, 43)

	Perspective
	
	

	Mix of payer/provider perspective
	7/9 (77.8%)
	(27, 31, 32, 40-42, 44)

	Payer or provider or patient perspective
	3/7 (42.9%)
	(29, 30, 37)

	Unclear perspective
	6/9 (66.7%)
	(38, 39, 43, 47, 49, 50)

	Time horizon
	
	

	< 3 months*
	9/15 (60.0%)
	(27, 29, 37-39, 42, 44, 49, 50)

	≥ 3 months
	7/10 (70.0%)
	(30-32, 40, 41, 43, 47)

	Other

	Funding
	
	

	None/non-profit
	10/16 (62.5%)
	(27, 31, 32, 38, 40-42, 44, 47, 50)

	Not reported/unclear
	6/9 (66.7%)
	(29, 30, 37, 39, 43, 49)

	Conflict of interest
	
	

	No (relevant) conflict of interest
	11/16 (68.8%)
	(27, 29, 30, 37-39, 42, 44, 47, 49, 50)

	Relevant conflict of interest or not reported
	5/9 (55.6%)
	(31, 32, 40, 41, 43)

	*Cut-off was determined arbitrarily.
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