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Supplementary Figure 1: Preferred Reported Items for Systematic Review and Meta-Analyses Flow Diagram:
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Figure 1: A Preferred Reported Items for Systematic Review and Meta-Analyses Flow Diagram. This diagram summarises the selection of studies for systematic review and meta-analysis. †Perioperative interventions include orthopaedic implants and techniques and perioperative medications including anaesthetic agent; THR: Total Hip Replacement; TKR: Total Knee Replacement.


Supplementary Table 1: Search Strategies and Databases Queried
	#
	Search Term
	Search 1 & Search 2
	Search 3
	Search 4

	1
	Arthroplasty, Replacement, Knee/
	35609
	34355
	0

	2
	Arthroplasty, Replacement, Hip/
	38029
	38516
	0

	3
	“Total Knee Replacement” OR “TKR” OR “Total Knee Arthroplasty” OR “TKA”
	74351
	30904
	0

	4
	“Total Hip Replacement” OR “THR” OR “Total Hip Arthroplasty” OR “THA”
	130976
	60399
	0

	5
	OR/1-4
	129261
	106839
	0

	6
	Elective Surgical Procedures/
	3104
	28409
	0

	7
	“Elective”
	241349
	94624
	0

	8
	6 OR 7
	241349
	94624
	0

	9
	Time-To-Treatment/
	33381
	122431
	0

	10
	Delay$ or "Delayed Treatment" OR "Delayed Surgery" OR "Delayed Procedure"
	1395561
	628247
	0

	11
	Waiting?List OR “Waiting-List”
	25908
	21894
	0

	12
	OR/9-11
	1445402
	1704094
	0

	13
	AND/5,8,12
	438
	450
	0



Supplementary Table 1:  Summary of literature searches performed. Search 1: MEDLINE(R) and In-Process, In-Data-Review & Other Non-Indexed Citations 1946 to January 30th, 2023; Search 2: EMBASE 1980 to 2023 Week 5; Search 3: PUBMED 30/01/2023; and Search 4: CENTRAL 30/01/2023.


Supplementary Table 2: Studies Excluded at Full-Text Screening
	Authors
	Study Design
	Study Setting
	Study Population in Analysis
	Exclusion 

	
	
	Eligibility Criteria
	Study Period
	Country
	Number of Centres
	Exposure (Mean Waiting Time, Days)
	Sample Size 
[Exposure Groups]
	Mean Age (Years) [Exposure Groups]
	Sex (% Female) [Exposure Groups]
	

	Derret et al. 19991
	Cross-Sectional
	Patients awaiting non-urgent hip or knee replacement on 5th October 1995
	1995
	New Zealand
	Single-Centre
	0-182.5, 182.5-365, 365-730, >730
	47 [N/A]
	65-69* [N/A]
	60% [N/A]
	Unspecified primary or THR/ TKR replacement surgery in analysis.

	Tuominen et al. 20092
	RCT
	Patients awaiting primary TKR for OA >16 years-old.
	2002-2003
	Finland
	3 Hospitals
	74, 194 
	145, 175
	65 [64, 66]
	49.4% [49.2%, 52.3%]
	Cohort re-reported and analysis superseded by Tuominen et al. 2010 (Included).

	Brown et al. 20203
	Cross-Sectional
	Patients scheduled for primary THR/ TKR cancelled because of COVID-19.
	2020
	USA
	7 Centres
	N/A- COVID-19 Pandemic
	360
	65
	58%
	Expanded cohort updated in Brown et al. 2021 (Included).

	Wilson et al. 20204
	Cross-Sectional
	Patients scheduled for primary THR/ TKR cancelled because of COVID-19.
	2020
	USA
	Single-Centre
	N/A- COVID-19 Pandemic
	111
	65
	65%
	Included revision arthroplasties in analysis.

	Madanipour et al. 20205
	Cross-Sectional
	Patients awaiting hip or knee arthroplasty.
	2020
	UK
	Single-Centre
	N/A- COVID-19 Pandemic
	136
	68.5
	36.5%
	Included revision and unicompartmental arthroplasties in analysis.

	Knebel et al. 20216
	Cross-Sectional
	Patients awaiting elective orthopaedic procedure cancelled due t COVID-19.
	2020
	Germany
	Single-Centre
	N/A- COVID-19 Pandemic
	119
	60-69*
	44%
	Included revision THR, revision TKR, arthroscopy and biopsy, foot and ankle procedures in analysis.

	Farrow et al. 20227
	Retrospective Cohort
	Patients undergoing primary elective THR/ TKR/ UKR.
	2017-2021
	UK
	Single-Centre
	N/A- Not Collected. Participants stratified by preoperative joint function [low, high].
	513 [244,269]
	69.4
	57.7%
	No waiting time data available. 

Included UKR in analysis.

	Mandl et al. 20208
	Prospective Cohort
	Patients with knee OA undergoing TKR.
	2020-2021
	USA
	Single-Centre
	N/A- Positive COVID-19 immunoglobulins [positive, negative]
	144 [67,77]
	64
	58.3%
	No waiting time data available.



Supplementary Table 2: Summary characteristics and exclusory cases  of studies excluded in systematic review and meta-analysis. RCT: Randomised Controlled Trial; THR: Total Hip Replacement; TKR: Total Knee Replacement; OA: Osteoartritis; UK: United Kingdom; USA: United States of America; UKR: Unicompartmental Knee Replacement  *Median value

Supplementary Table 3: Risk of Bias in Randomised Controlled Trials by Risk of Bias 2 (ROB-2).
	Study Name
	Risk of bias arising from the randomisation process
	Risk of bias due to deviations from the intended intervention
	Risk of bias due to missing outcome data
	Risk of bias in measurement of the outcome
	Risk of bias in selection of reported result
	Overall Risk of Bias

	
	
	
	
	A
	B
	C
	A
	B
	C
	A
	B
	C

	Hirvonen et al. 20079
	↓
	-
	↓
	↓
	↓
	X
	↓
	↓
	X
	-
	-
	X

	Tuominen et al. 201010
	↓
	-
	↓
	↓
	↓
	X
	↓
	↓
	X
	-
	-
	X

	Skou et al. 202211
	↓
	-
	↓
	↓
	↓
	X
	↓
	↓
	X
	-
	-
	X


Supplementary Table 3: Risk of bias in randomised studies was considered within the ROB-2 framework12. For each domain, risk was assessed as either not applicable (N/A), insufficient information to assess (N/I), increased, decreased (↓), or unchanged (-) risk. Overall risk of bias was attributed by the highest reported risk in any domain. Outcomes reviewed: A: Hip or knee joint-specific function; B: Global Health-Related Quality of Life indices; C: patient perspectives. .


Supplementary Table 4: Risk of Bias in Cohort and Case-Control Studies by Risk of Bias in Non-Randomised Studies (ROBINS-I). 
	Article
	Risk of Bias Corresponding to:
	Overall Risk of Bias in Design:

	
	Control of Confounding
	Selection of Participants
	Classification of Intervention 
	Deviation from Intervention 
	Missing Data

	Outcome Measurement
	Selection of Reported Result 
	

	
	
	
	
	
	A
	B
	C
	A
	B
	C
	A
	B
	C
	A
	B
	C

	Kelly et al. 200113
	2
	1
	1
	N/A
	1
	1
	X
	1
	1
	X
	2
	2
	X
	2
	2
	X

	Hajat et al. 200214
	2
	1
	1
	N/A
	1
	X
	X
	1
	X
	X
	2
	X
	X
	2
	X
	X

	Mahon et al. 200215
	3
	1
	1
	N/A
	1
	1
	1
	1
	1
	1
	2
	2
	2
	3
	3
	3

	Nilsdotter and Lohmander 200216
	3
	2
	1
	N/A
	X
	1
	X
	1
	1
	X
	2
	2
	X
	3
	3
	X

	Ostendorf et al. 200417
	2
	1
	1
	N/A
	1
	1
	X
	1
	1
	X
	2
	2
	X
	2
	2
	X

	Fielden et al. 200518
	2
	1
	1
	N/A
	1
	1
	X
	1
	1
	X
	2
	2
	X
	2
	2
	X

	Garbuz et al. 200619
	2
	1
	1
	N/A
	2
	X
	X
	1
	X
	X
	2
	X
	X
	2
	X
	X

	Hirvonen et al. 20069
	1
	1
	1
	N/A
	X
	2
	X
	X
	1
	X
	X
	1
	X
	X
	2
	X

	Ahmad and Konduru 200720
	3
	1
	1
	N/A
	1
	X
	X
	1
	X
	X
	2
	X
	X
	3
	X
	X

	Kapstad et al. 200721
	2
	1
	1
	N/A
	3
	X
	X
	1
	X
	X
	2
	X
	X
	3
	X
	X

	McHugh et al. 200822
	3
	1
	1
	N/A
	2
	2
	X
	1
	1
	X
	2
	2
	X
	3
	3 
	X

	Escobar et al. 200923
	3
	1
	1
	N/A
	2
	X
	X
	1
	X
	X
	2
	X
	X
	3
	X
	X

	Desmeules et al. 201024
	2
	1
	1
	N/A
	3
	3
	X
	1
	1
	X
	1
	1
	X
	3
	3
	X

	Desmeules et al. 201225
	2
	1
	1
	N/A
	3
	3
	X
	1
	1
	X
	1
	1
	X
	3
	3
	X

	Nikolova et al. 201626
	2
	1
	1
	N/A
	1
	1
	X
	1
	1
	X
	1
	1
	X
	1
	1
	X

	Clement et al. 202127
	1
	1
	1
	N/A
	X
	1
	1
	1
	1
	N/I
	X
	1
	1
	X
	1
	2

	Farrow et al. 202128
	2
	2
	1
	N/A
	1
	X
	X
	1
	X
	X
	2
	X
	X
	X
	X
	2

	Holzapfel et al. 202229
	1
	1
	2
	N/A
	1
	X
	X
	1
	X
	X
	2
	X
	X
	2
	X
	X

	Morri et al. 202230
	1
	1
	1
	N/A
	1
	X
	X
	1
	X
	X
	1
	X
	X
	1
	X
	X


Supplementary Table 4: Risk of bias in non-randomised studies was considered according to the ROBINS-I framework31. Each domain was assessed as either not applicable (N/A) insufficient information to assess (N/I), low (1), moderate (2), serious (3) or critical risk  of bias(4). Overall risk of bias was attributed by the highest reported risk in any domain. Outcomes reviewed: A: Hip or knee joint-specific function; B: Global Health-Related Quality of Life indices; C: patient perspectives.


Supplementary Table 5: Risk of Bias in Cross-Sectional Studies by Joanna Briggs Institute (JBI) Cross-Sectional Study Framework.

	Article
	Sources of Bias:
	Overall Risk of Bias:

	
	Clear Eligibility Criteria.
	Clear 
Study Subjects and 
Setting.
	Valid Measurement of Exposure. 
	Standardised Criteria
	Sources of Confounding Identified.

	Control of Identified Con-founding 
	Valid Measurement of Outcome  
	Appropriate Statistical Analysis.
	

	
	
	
	
	
	
	
	A
	B
	C
	A
	B
	C
	A
	B
	C

	Brown et al. 202132
	Y
	Y
	X
	Y
	Y
	Y
	N
	X
	N
	Y
	X
	Y
	2
	X
	2

	Johnson et al. 202133
	Y
	Y
	X
	Y
	N
	N
	N
	X
	Y
	Y
	X
	Y
	3
	X
	2

	Clement et al. 202234
	Y
	Y
	Y
	Y
	Y
	Y
	X
	Y
	X
	X
	Y
	X
	X
	1
	X

	Grace et al. 202235
	Y
	N
	X
	Y
	N
	N
	X
	X
	Y
	X
	X
	Y
	X
	X
	3


Supplementary Table 5: JBI risk of bias assessment in cross-sectional studies36. Each domain was considered as either insufficient information to assess (N/I), yes (Y), no (N), or not applicable (X). Additionally, overall risk of bias thus determined as low (1), moderate (2), serious (3) or critical risk (4). Outcomes reviewed: A: Hip or knee joint-specific function; B: Global Health-Related Quality of Life indices; C: patient perspectives.


Supplementary Table 6: Grading of Recommendations Assessment, Development and Evaluation Certainty of Evidence Assessment (GRADE).
	Outcome
	Risk of Bias
	Inconsistency
	Indirectness
	Imprecision
	Publication Bias
	Overall Certainty

	Waiting time on preoperative joint-specific functional scores.
	Not Serious
	Not Serious
	Not Serious
	Not Serious
	Not Serious
	High

	Waiting time on postoperative joint-specific functional scores.
	Serious
	Serious
	Not Serious
	 Serious
	Not Serious
	Moderate

	Waiting time on preoperative health-related quality of life indices.
	Serious
	Not Serious
	Not Serious
	Not Serious
	Not Serious
	Moderate

	Waiting time on postoperative health-related quality of life indices.
	Serious
	Very Serious
	Not Serious
	Serious
	Not Serious
	Low

	Waiting time on psychosocial dimension of patient experience.
	Serious
	Not Serious
	Serious
	Not Serious
	N/AA
	Moderate



Supplementary Table 6: GRADE Quality of Evidence for synthesised outcomes37. Outcome certainty started at “High” overall certainty (Green) and could be downgraded to “Moderate” (Green), “Low” (Orange) or “Very Low” (Red) according to the most limited constituent domain: not serious (-0, Green), serious (-1, Yellow) or very serious (-2, Red). There were no grounds to upgrade evidence quality to “High” (Green) certainty of evidence; A: publication biases could also not be assessed in this outcome.
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