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Summary of Studies/Guidelines on RAS 

	Author
	Year
	Speciality
	Country
	Number of Recommendations Extracted

	Royal College of Surgeons of England (1)
	2023
	Pan-speciality
	UK
	14

	Royal College of Surgeons of Edinburgh (2)
	2022
	Pan-speciality
	UK
	16

	British Orthopaedic Association (3)
	2024
	Orthopaedic
	UK
	11

	van Brenck (4)
	2009
	Colorectal
	USA
	7

	Estes et al (5)
	2017
	Gynaecology
	USA
	5

	Patel et al (6)
	2020
	Urology
	UK
	7

	Pereira-Arias et al (7)
	2019
	Urology
	Spain
	14

	The Association of British HealthTech Industries (8)
	2022
	Pan-speciality
	UK
	8

	American Urological Association (9)
	2017
	Urology
	USA
	7

	Nota et al (10)
	2017
	Hepatopancreaticobiliary Surgery
	Netherlands
	5

	Society for Cardiothoracic Surgery in Great Britain and Ireland (11)
	2022
	Thoracic Surgery 
	UK
	10

	SAGES/MIRA Consensus Document on Robotic Surgery (12)
	2008
	Pan-speciality 
	USA
	9

	Weston et al (13) 
	2023
	Urology
	UK
	14

	Hompe et al (14)
	2023
	Thoracic
	USA
	6






Round 2 Participant Demographics

	Variable 
	HIC n=512
	UMIC n=135
	LMIC = 152
	LIC n =13

	Existing Robotic Platform – Surgeon Experience
Da Vinci 
CMR Versius 
Mako
Medtronic Hugo
Mazor
Zimmer Biomet Rosa
Senhance
Sony
Symani
SSI Mantra 
DePuy Velys
None
N/A
Training
	
314 (61.3)
29 (5.7)
24 (4.7)
23 (4.5)
5 (1.0)
4 (0.8)
3 (0.6)
1 (0.2)
1 (0.2)
0 (0.0)
1 (0.2)
95 (18.6)
9 (1.8)
3 (0.6)
	
62 (45.9)
5 (3.7)
1 (0.7)
1 (0.7)
0 (0.0)
1 (0.7)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
58 (43.0)
1 (0.7)
6 (4.4)
	
48 (31.6)
3 (2.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
1 (0.7)
0 (0.0)
0 (0.0)
4 (2.6)
0 (0.0)
89 (58.6)
4 (2.6)
3 (2.0)
	
0 (0.0)
0 (0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
13 (100.0)
0 (0.0)
0 (0.0)

	Type of Healthcare System 
Public
Private
Hybrid
N/A
Other
	
318 (62.1)
41 (8.0)
73 (14.3)
28 (5.5)
52 (10.2)
	
37 (27.4)
29 (21.5)
15 (11.1)
21 (15.6)
33 (24.4)
	
39 (25.7)
28 (18.4)
5 (3.3)
33 (21.7)
47 (30.9)
	
4 (30.7)
0 (0.0)
0 (0.0)
9 (69.3)
0 (0.0)

	Multispeciality Robotic Programme Access
Colorectal Surgery 
Urology
Gynaecology
Upper Gastrointestinal Surgery 
Hepatopancreaticobiliary Surgery
Hernia/ Abdominal Wall
Thoracic
Paediatric Surgery 
Ears, Nose and Throat / Otolaryngology
Endocrine 
Emergency Surgery 
Cardiac Surgery
Transplant Surgery 
Breast Surgery
Neurosurgery  
Oral and Maxillofacial
Ophthalmology
Vascular Surgery 
Plastic Surgery 
	
347 (67.8)
318 (62.1)
245 (47.9)
222 (43.4)
191 (37.3)
154 (30.1)
141 (27.5)
87 (17.0)
87 (17.0)
54 (10.5)
42 (8.2)
40 (7.8)
29 (5.7)
27 (5.3)
27 (5.3)
20 (3.9)
10 (2.0)
9 (1.8)
7 (1.4)
	
49 (36.3)
49 (36.3)
30 (22.2)
26 (19.3)
23 (17.0)
17 (12.6)
22 (16.3)
13 (9.6)
9 (6.7)
6 (4.4)
8 (5.9)
9 (6.7)
3 (2.2)
11 (8.1)
5 (3.7)
1 (0.7)
1 (0.7)
7 (5.2)
3 (2.2)
	
40 (26.3)
47 (30.9)
35 (23.0)
28 (18.4)
30 (19.7)
28 (18.4)
15 (9.9)
21 (13.8)
14 (9.2)
6 (3.9)
8 (5.3)
10 (6.6)
7 (4.6)
8 (5.3)
9 (5.9)
8 (5.3)
3 (2.0)
2 (1.3)
2 (1.3)
	
0 (0.0)
1 (7.6)
1 (7.6)
1 (7.6)
1 (7.6)
1 (7.6)
1 (7.6)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

	Number of Robotic Systems Available within the Hospital 
0
1-2
3-5
6-10
11-15
16 – 20
>20
	

84 (16.4)
316 (61.7)
83 (16.2)
26 (5.1)
1 (0.2)
1 (0.2)
1 (0.2)
	

70 (51.9)
58 (43.0)
5 (3.7)
1 (0.7)
0 (0.0)
0 (0.0)
1 (0.7)
	

90 (61.2)
52 (34.2)
6 (3.9)
1 (0.7)
0 (0.0)
0 (0.0)
0 (0.0)
	

11 (84.6)
2 (15.4)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

	Number of Robotic Operations Performed
0
1 – 50
51 – 100
101 – 250
251 – 500
501 – 1000
1001 – 5001
N/A – Assistance only
N/A Industry Representative 
	
146 (28.5)
144 (28.1)
42 (8.2)
43 (8.4)
31 (6.1)
9 (1.8)
3 (0.6)
86 (16.8)
8 (1.6)
	
77 (57.0)
22 (16.3)
5 (3.7)
2 (1.5)
6 (4.4)
1 (0.7)
0 (0.0)
18 (13.3)
4 (3.0)
	
95 (62.5)
16 (10.5)
5 (3.3)
8 (5.3)
6 (3.9)
1 (0.7)
0 (0.0)
16 (10.5)
5 (3.3)
	
13 (100)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)




Full list of participating countries 
	Country (top 10)

Italy
United Kingdom of Great Britain and Northern Ireland
India
Spain
Türkiye
Nigeria
Greece
United States of America
Germany
Egypt
Brazil
Pakistan
Australia
Mexico
Ghana
Ireland
Malaysia
France
Saudi Arabia
South Africa
Switzerland
Canada
Ethiopia
Russian Federation
Belgium
Romania
Jordan
Poland
Croatia
China
Libya
Morocco
Argentina
Portugal
Serbia
Philippines
Netherlands
Bulgaria
Austria
Peru
New Zealand
Tunisia
Singapore
Iran (Islamic Republic of)
Colombia
Bosnia and Herzegovina
Iraq
United Arab Emirates
Sweden
Ecuador
Thailand
Chile
Japan
Benin
Rwanda
Qatar
Kazakhstan
Israel
Guatemala
Uganda
Sri Lanka
Barbados
Sudan
Malta
Belarus
Ukraine
Azerbaijan
Bahrain
Syrian Arab Republic
Albania
Lithuania
Lebanon
Kuwait
Slovenia
Cameroon
Yemen
Czech Republic
Kenya
Luxembourg
Somalia
Norway
Mongolia
San Marino
Oman
Estonia
	

157 (15.7)
143 (14.3)
78 (7.8)
49 (4.9)
48 (4.8)
47 (4.7)
42 (4.2)
26 (2.6)
26 (2.6)
22 (2.2)
21 (2.1)
21 (2.1)
19 (1.9)
15 (1.5)
15 (1.5)
14 (1.4)
13 (1.3)
11 (1.1)
11 (1.1)
10 (1.0)
10 (1.0)
8 (0.8)
8 (0.8)
8 (0.8)
8 (0.8) 
7 (0.7)
7 (0.7)
6 (0.6)
6 (0.6)
6 (0.6)
6 (0.6) 
6 (0.6)
5 (0.5)
5 (0.5) 
4 (0.4)
4 (0.4)
4 (0.4)
4 (0.4)
4 (0.4)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
3 (0.3)
2 (0.2)
2 (0.2)
2 (0.2)
2 (0.2)
2 (0.2)
2 (0.2)
2 (0.2)
2 (0.2)
2 (0.2)
2 (0.2)
2 (0.2)
2 (0.2)
2 (0.2)
2 (0.2)
1 (0.1)
1 (0.1) 
1 (0.1)
1 (0.1)
1 (0.1)
1 (0.1)
1 (0.1)
1 (0.1)
1 (0.1)
1 (0.1)
1 (0.1)
1 (0.1)
1 (0.1)
1 (0.1)





New Statements Round 2 Delphi 


	Business Case Development 


	When preparing a business case for a robotic programme the following should be considered: The cost of training surgeons and surgical teams.

	Which multidisciplinary team members should be involved in developing a business case for a robotic programme - robotic engineers?


	Which multidisciplinary team members should be involved in developing a business case for a robotic programme - industry representatives?


	Oversight Committee


	The oversight group should have the following members - sterilisation services?










Round 2: Delphi Results 

Business Plan 

When preparing a business case for a robotic programme the following should be considered: 

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Accrual of current evidence to determine clinical effectiveness of robotic surgery for the target population
	
92.80%
	93.95%
	90.34%
	92.86%
	78.95%

	Accrual of current evidence to determine cost-effectiveness of robotic surgery for the target population
	   
85.10%
	84.20%
	84.21%
	90.00%
	82.39%



Which multidisciplinary team members should be involved in developing a business case for a robotic programme? 

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Chief Executive Officer/Managing Hospital Director
	
88.80%
	86.55%
	84.21%
	92.86%
	92.05%

	Senior Hospital Executives
	85.70%
	87.11%
	89.47%
	84.29%
	84.09%

	Finance Director
	86.40%
	84.37%
	89.47%
	92.38%
	85.80%

	Senior Surgeons
	94.00%
	94.79%
	94.74%
	96.19%
	88.64%

	Theatre Nurses/Scrub Nurses
	82.50%
	81.18%
	84.21%
	85.24%
	83.52%




The business case should focus on the following key areas:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Patients to be treated
	
95.90%
	95.80%
	100.00%
	96.67%
	94.89%

	The procedures to be performed
	96.70%
	95.97%
	100.00%
	98.10%
	97.16%

	Patient outcomes to be monitored and reported
	96.70%
	96.97%
	100.00%
	98.10%
	93.75%

	Costs to be monitored and reported
	92.70%
	90.76%
	100.00%
	98.10%
	92.05%

	The cost of training surgeons and surgical teams
	93.05%
	84.57%
	93.33%
	92.76%
	100.00%

	Theatre infrastructure required
	95.60%
	95.97%
	94.74%
	97.62%
	92.05%

	Disposable equipment required
	91.20%
	91.43%
	94.74%
	93.81%
	86.93%

	Training plan for surgeons
	97.00%
	96.47%
	94.74%
	100.00%
	95.45%

	Training plan for surgical trainees
	92.20%
	90.59%
	100.00%
	97.14%
	90.91%

	Training plan for theatre nursing staff
	94.00%
	93.28%
	89.47%
	97.14%
	93.18%

	Training plan for anaesthetic staff
	88.57%
	81.05%
	85.23%
	91.90%
	94.74%

	Plan for introducing related research
	84.30%
	80.34%
	94.74%
	92.86%
	86.36%

	Innovation (Development and application of new technologies within the healthcare setting)
	
89.00%
	85.55%
	92.05%
	95.24%
	100.00%

	Future Expansion (Adding further robotics systems or introducing new specialties to RAS)
	90.90%

	88.57%
	92.05%
	96.19%
	94.74%

	Maintenance of the robotic systems
	95.30%
	94.29%
	96.02%
	97.62%
	94.74%

	Sustainability
	90.30%
	86.89%
	94.89%
	95.24%
	100.00%

	Set up of an Oversight Committee
	86.53%
	81.64%
	81.25%
	91.43%
	94.74%

	Timeline for implementation
	88.10%
	87.23%
	86.36%
	91.90%
	89.47%

	Timeline for review of processes
	88.50%
	87.23%
	88.64%
	91.90%
	89.47%



Oversight Committee 

Oversight Committee is important when: 

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	
Implementing a robotic programme

	

94.30%
	92.94%
	94.32%
	97.62%
	100.00%

	Maintaining a robotic programme
	90.70%
	87.73%
	93.18%
	96.67%
	94.74%

	Expanding a robotic programme
	92.00%
	89.92%
	94.89%
	94.76%
	100.00%




The oversight committee should have the following members:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Chief Executive Officer/Managing Hospital Director 
	87.42%
	80.27%
	85.80%
	89.05%
	100.00%

	Senior Hospital Executives
	84.42%
	84.18%
	84.66%
	82.86%
	100.00%

	Finance Director
	84.58%
	80.66%
	82.96%
	86.19%
	92.31%

	Theatre Managers
	87.30%
	85.21%
	89.20%
	90.95%
	94.74%

	Senior Surgeons
	93.50%
	93.45%
	89.77%
	96.19%
	100.00%

	Theatre Nurses/Scrub Nurses
	82.50%
	81.18%
	84.21%
	85.24%
	83.52%




Key responsibilities of the oversight committee: 

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	
Auditing of surgical outcomes

	

93.60%
	91.43%
	96.02%
	97.62%
	94.74%

	Auditing of cost-effectiveness
	
93.60%
	91.43%
	96.02%
	97.62%
	94.74%

	Education and training of all staff members
	89.60%
	88.91%
	90.34%
	90.48%
	94.74%

	Patient safety and reporting of adverse events
	94.60%
	94.12%
	92.61%
	97.14%
	100.00%

	Development and expansion of the programme (including systems and procedures)
	
90.40%
	89.08%
	86.93%
	96.19%
	100.00%

	Maintenance of agreed training completion/regular dry drills logbook for nursing/theatre staff/surgeons
	
88.10%
	87.56%
	94.74%
	92.86%
	83.52%



Operational Group 

 
	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	A dedicated operational group for the day-to-day running and management of the robotic programme is a requirement
	
92.20%
	89.08%
	94.32%
	98.57%
	100.00%



Key Responsibilities of the Operational Group:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	
Theatre Allocation (Allocation of robotic lists and staff)
	
94.80%
	93.61%
	95.45%
	97.14%
	100.00%

	Robotic Utilisation (To ensure capacity is maximised)
	95.80%
	95.63%
	95.45%
	96.19%
	100.00%

	Maintenance
	93.90%
	92.27%
	94.89%
	97.14%
	100.00%

	Consumables
	90.10%
	87.06%
	91.48%
	96.67%
	100.00%

	Information Technology Management & Data Storage
	84.00%
	80.00%
	89.20%
	90.00%
	94.74%

	Sterilisation
	89.47%
	80.66%
	84.66%
	94.29%
	94.74%




The Operational Group should have the following members: 

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Theatre Managers
	90.60%
	89.24%
	89.77%
	94.29%
	100.00%

	Senior Surgeons
	91.80%
	91.09%
	90.91%
	94.29%
	94.74%

	Senior Anaesthetists
	82.67%
	81.45%
	82.96%
	82.38%
	94.74%

	Theatre Nurses/Scrub Nurses
	87.30%
	85.88%
	87.50%
	90.48%
	94.74%








Clinical Leadership

Surgeons who wish to lead robotic programmes should demonstrate the following characteristics: 

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	
Previous experience of robotic surgery
	
82.70%
	81.01%
	83.52%
	85.71%
	94.74%

	Be deemed a competent robotics surgeon
	85.30%
	82.86%
	86.36%
	90.00%
	100.00%

	Have an understanding of the clinical evidence base
	96.50%
	95.97%
	97.16%
	97.14%
	100.00%

	Have an understanding of the healthcare setting in which they are leading a service
	
96.00%
	95.63%
	94.32%
	98.10%
	100.00%

	Is able to work in a multi-professional / multi-disciplinary service
	94.70%
	95.13%
	95.45%
	92.86%
	94.74%

	Should be a key member of the oversight group
	85.90%
	84.03%
	84.66%
	90.95%
	100.00%

	Should be a key member of the operational group
	89.40%
	87.23%
	89.20%
	95.24%
	94.74%

	Should have a strategic vision to aid the development of the organisation
	
94.70%
	94.79%
	96.02%
	93.33%
	94.74%




Healthcare professionals who wish to lead on the day-to-day delivery of robotic programmes (as delegated by the operational group) should demonstrate the following characteristics:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	
An understanding of the clinical evidence
	
93.20%
	90.92%
	97.16%
	95.71%
	100.00%

	Be aware of emerging robotic platforms across surgical specialities
	88.60%
	85.21%
	94.32%
	93.33%
	89.47%

	An understanding of the healthcare setting in which they are leading a service
	
95.40%
	94.12%
	97.16%
	97.62%
	94.74%

	Is able to work in a multi-professional / multi-disciplinary service
	96.70%
	96.30%
	97.16%
	97.14%
	100.00%

	Should be a key member of the oversight group
	
	
	
	
	

	Should be a key member of the operational group
	87.00%
	86.55%
	85.80%
	88.57%
	94.74%

	Should have a strategic vision to aid the development of the organisation
	
87.90%
	85.88%
	90.91%
	91.43%
	84.21%




Industry Partnership 

The role of an industry partner in implementing a robotic programme is:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Participate in service tender process
	85.30%
	82.69%
	89.77%
	88.57%
	89.47%

	Business plan development support
	85.10%
	80.50%
	88.64%
	93.81%
	100.00%

	System training for robotic surgeons and theatre teams
	92.60%
	92.61%
	89.20%
	95.24%
	94.74%

	Procedural training for robotic surgeons
	88.70%
	89.58%
	85.23%
	89.52%
	84.21%

	Routine maintenance of the physical robotic system(s)
	93.30%
	93.61%
	90.34%
	94.76%
	94.74%

	Routine maintenance of the digital support system
	92.60%
	92.27%
	90.91%
	94.76%
	94.74%

	Facilitate peer-to-peer knowledge transfer and education
	87.70%
	85.71%
	91.48%
	89.52%
	94.74%

	Negotiation of costs
	85.50%
	82.69%
	86.36%
	91.90%
	94.74%

	Ensure reliable supply chain of systems and consumables
	93.60%
	92.44%
	92.61%
	98.10%
	89.47%

	Ensure reliable distribution networks and logistical framework for procurement, importation and maintenance of equipment
	
93.10%
	91.76%
	91.48%
	98.57%
	89.47%




The role of an industry partner in expanding a robotic programme is:


	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Introduction and demonstration of new technology and systems as they come to market
	
96.20%
	95.29%
	96.59%
	98.10%
	100.00%

	Development of the robotic programme through long term innovative partnership
	
93.70%
	91.93%
	93.18%
	98.57%
	100.00%

	Facilitate peer-to-peer knowledge transfer and education
	91.40%
	91.09%
	92.05%
	92.86%
	78.95%

	Ongoing professional development
	93.20%
	92.61%
	91.48%
	96.67%
	89.47%

	System expansion (number and version)
	91.40%
	90.08%
	93.18%
	93.81%
	89.47%




Robotic Training 


	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Partnering with experienced centres regionally
	86.70%
	82.86%
	90.34%
	93.33%
	100.00%

	Partnering with experienced centres nationally
	86.50%
	84.03%
	88.07%
	92.38%
	84.21%

	Partnering with experienced centres globally
	86.90%
	81.45%
	85.23%
	88.57%
	89.47%

	Completing an observership or fellowship in an experienced regional centre
	
89.42%
	91.21%
	85.80%
	87.62%
	100.00%

	Completing an observership or fellowship in an experienced national centre
	
86.50%
	84.03%
	88.07%
	92.38%
	84.21%

	Completing an observership or fellowship in a experienced global centre
	87.04%
	81.45%

	87.50%

	86.67%

	89.47%


	Industry support via a proctor or preceptor
	86.20%
	84.71%
	88.07%
	89.05%
	84.21%

	Formal and informal mentorship from peers
	90.90%
	90.08%
	92.05%
	91.90%
	94.74%



The key components of robotic console training for individual surgeons are:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Online theoretical training (system / device / platform training
	89.60%
	89.41%
	92.05%
	88.10%
	89.47%

	Online operative / procedural training
	87.70%
	89.24%
	88.64%
	82.86%
	84.21%

	Dry drills training (docking / undocking / emergency / basic skills
	95.80%
	95.63%
	96.59%
	95.71%
	94.74%

	Wet lab / Cadaveric training
	91.80%
	91.43%
	86.93%
	96.19%
	100.00%

	Console simulation exercises
	96.10%
	95.46%
	94.32%
	99.05%
	100.00%




The key components of robotic theatre team training are:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Online theoretical training (system / device / platform training
	91.10%
	90.42%
	93.18%
	90.95%
	94.74%

	Operative & theatre set up
	96.30%
	95.97%
	96.02%
	97.62%
	94.74%

	Dry drills training (docking / undocking / emergency / basic skills
	95.80%
	95.97%
	96.59%
	97.62%
	94.74%

	Robotic instrument and device training 
	97.30%
	96.64%
	97.73%
	99.52%
	89.47%

	Online operative / procedural training
	87.90%
	86.72%
	91.48%
	88.10%
	89.47%

	Communication in theatre
	93.00%
	91.93%
	93.75%
	94.76%
	100.00%

	Situational awareness training specific to robotic surgery
	94.90%
	94.12%
	94.89%
	97.14%
	94.74%

	Contingency planning
	91.90%
	90.25%
	91.48%
	96.19%
	100.00%

	Robotic Checklist (in addition to WHO checklist)
	92.40%
	89.75%
	94.89%
	97.62%
	94.74%




Training requirements prior to console operating: 


	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Completion of online modules
	89.60%
	86.39%
	94.32%
	93.81%
	100.00%

	Virtual reality simulation exercises
	90.30%
	86.72%
	92.61%
	97.62%
	100.00%

	Bedside assisting of an established robotic surgeon
	93.70%
	91.76%
	96.59%
	96.19%
	100.00%

	[Dry lab (plastic model simulation)
	90.80%
	89.41%
	90.91%
	94.29%
	94.74%

	Wet Lab (cadaveric simulation)
	89.30%
	87.23%
	88.64%
	94.76%
	100.00%

	Observership (Observation of robotic operations by an expert robotic surgeon)
	
93.90%
	92.61%
	93.75%
	97.62%
	94.74%

	Established relationship with a proctor / preceptor / mentor
	93.40%
	92.77%
	92.05%
	95.71%
	100.00%




Simulation Training

Should be accessible through:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Robotic console
	97.80%
	97.48%
	97.73%
	98.57%
	100.00%

	Virtual Reality / Augmented Reality / Mixed Reality headset
	87.30%
	83.87%
	89.77%
	93.81%
	100.00%




Digital Metrics should capture: 


	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Time spent on any given task
	90.40%
	87.56%
	92.61%
	95.71%
	100.00%

	Number of attempts
	89.80%
	86.89%
	93.75%
	93.81%
	100.00%

	Completion of tasks
	95.50%
	94.12%
	96.02%
	99.05%
	94.74%

	Task scores
	92.70%
	91.76%
	93.75%
	93.81%
	100.00%

	Error rate (e.g., instrument clash, loss of instrument view, force feedback etc.)
	
94.10%
	93.45%
	93.75%
	95.71%
	100.00%

	Economy of movement
	88.00%
	86.89%
	84.66%
	92.86%
	100.00%

	Proficient camera control
	91.60%
	89.75%
	91.48%
	96.19%
	100.00%

	Appropriate use of the 3rd arm
	91.40%
	89.92%
	91.48%
	94.76%
	100.00%




Dry lab (plastic model) simulation metrics should capture:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Theatre and robot set-up and patient positioning
	94.80%
	93.11%
	96.02%
	98.57%
	94.74%

	Port placement and utilisation
	95.50%
	93.95%
	97.16%
	98.10%
	100.00%

	Safe docking of the robot
	96.50%
	95.63%
	96.02%
	99.05%
	100.00%

	Instrument insertion and exchange
	95.60%
	94.45%
	95.45%
	98.57%
	100.00%

	Emergency undocking procedures
	95.40%
	94.45%
	95.45%
	97.62%
	100.00%




Wet lab (cadaveric) simulation metrics should capture:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Safe use of energy instruments
	93.90%
	92.27%
	92.05%
	99.52%
	100.00%

	Exchange of arms
	93.70%
	92.10%
	92.61%
	99.05%
	94.74%

	Camera manipulation
	93.60%
	92.94%
	91.48%
	97.14%
	94.74%

	Use of hand and foot controllers at the console
	94.10%
	92.94%
	92.05%
	99.05%
	94.74%




Bedside assistance training should be assessed:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Bedside assistance training should be assessed
	91.30%
	89.75%
	90.91%
	95.71%
	94.74%

	Number of cases assisted
	93.60%
	91.93%
	92.61%
	98.57%
	100.00%

	Docking time including port placement
	87.90%
	84.37%
	88.07%
	96.67%
	100.00%

	Docking errors
	90.60%
	88.07%
	90.91%
	96.67%
	100.00%

	Instrument exchange errors
	90.70%
	88.74%
	90.34%
	95.71%
	100.00%

	Bedside adverse events (e.g. assistant iatrogenic injury)
	93.90%
	93.11%
	93.18%
	96.19%
	100.00%

	Non-technical skills (e.g. communication)
	85.90%
	85.04%
	80.68%
	91.90%
	94.74%




Robotic console operating should capture the following clinical and training metrics:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Minimum number of procedures
	95.10%
	95.29%
	93.18%
	96.19%
	94.74%

	Length of procedure
	87.60%
	85.55%
	90.91%
	89.52%
	100.00%

	Intraoperative Injury
	95.20%
	95.97%
	92.61%
	95.24%
	94.74%

	Conversion
	90.00%
	89.58%
	87.50%
	92.86%
	94.74%

	Major Haemorrhage
	94.30%
	93.45%
	94.32%
	96.19%
	100.00%

	Objective assessment metrics (independent of platform)
	91.90%
	89.92%
	93.75%
	95.71%
	94.74%

	Objective assessment metrics (platform specific)
	91.30%
	89.41%
	94.32%
	93.33%
	100.00%

	Expert video based assessment +/- Artificial Intelligence
	86.10%
	81.18%
	90.91%
	94.76%
	100.00%



Robotic Theatre Team performance should be measured by the following metrics:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Number of cases
	92.70%
	92.10%
	91.48%
	95.24%
	94.74%

	Conversion rate
	84.20%
	80.84%
	89.20%
	88.57%
	94.74%

	Adverse intraoperative events
	92.70%
	91.76%
	94.32%
	93.81%
	94.74%

	Setting up and turnover times
	90.60%
	89.92%
	90.34%
	92.38%
	94.74%

	Quality of communication using objective assessment metrics
	91.60%
	89.41%
	92.61%
	96.19%
	100.00%

	Quality of teamwork using objective assessment metrics
	92.70%
	90.25%
	94.32%
	97.62%
	100.00%




Formal or informal peer support/proctorship/ preceptorship/mentorship should include:

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	The same individual for all components of training (setting goals, digital/dry/wet/console training and observership)
	
84.51%
	86.13%
	82.95%
	78.29%
	89.47%

	A relationship or network for case troubleshooting for establishing your robotic programme
	
94.70%
	94.79%
	92.05%
	96.67%
	94.74%

	A relationship or network for case troubleshooting for maintaining your robotic programme
	
93.30%
	91.76%
	94.32%
	96.19%
	100.00%

	A relationship or network for case troubleshooting for expanding your robotic programme
	
90.90%
	88.57%
	91.48%
	96.19%
	100.00%

	Established feedback loop for operative video recordings (either individual or community)
	90.50%

	87.23%
	93.75%
	96.19%
	100.00%

	Adhoc support for specific cases
	92.90%
	92.10%
	92.05%
	95.71%
	94.74%




Requirements for robotic platform/device sign off: 


	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Safe completion of robotic training pathway
	96.90%
	96.47%
	96.02%
	99.05%
	94.74%

	Safe completion of robotic procedures with independent assessment by proctor / preceptor / mentor
	
95.80%
	94.96%
	96.59%
	97.62%
	94.74%

	Independent evaluation of robotic videos
	92.70%
	91.76%
	94.32%
	93.81%
	94.74%

	Assessment of robotic operations using objective assessment metrics to assess robotic competency
	
91.30%
	88.57%
	93.75%
	96.19%
	100.00%

	Assessment of robotic operations using objective assessment metrics to assess robotic competency
	
92.40%
	89.75%
	94.89%
	98.10%
	89.47%





Oversight should be provided for all robotic programmes with all surgeons contributing to this through:

 
	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Annual log book of cases
	90.80%
	87.56%
	93.75%
	97.14%
	94.74%

	Departmental clinical outcome metrics
	91.30%
	88.40%
	94.89%
	95.71%
	100.00%

	Patient reported outcomes (e.g. function, quality of life etc.)
	89.10%
	86.72%
	88.07%
	95.71%
	100.00%

	Record of device / platform related malfunction
	86.40%
	83.36%
	89.77%
	91.90%
	89.47%

	Record of new techniques and technologies
	90.97%
	90.04%
	88.07%
	91.90%
	100.00%

	Troubleshooting protocols for when problems arise
	89.80%
	86.89%
	92.05%
	95.71%
	94.74%

	A record of a certificates of completion of training per platform for each robotic surgeon
	
89.70%
	87.90%
	89.20%
	94.76%
	94.74%

	A record of any new or ongoing training
	89.30%
	86.55%
	90.34%
	95.24%
	100.00%




Informed Patient Consent


	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Inform the patient of the innovative nature of robotic surgery
	88.40%
	84.54%
	90.34%
	96.67%
	100.00%

	Inform the patient of the surgeon's limitations and learning curve in relation to the specific procedure
	
84.15%
	80.66%
	84.09%
	84.29%
	84.21%

	Inform the patient if a proctor will be present during the case
	88.03%
	81.05%
	82.95%
	87.14%
	89.47%

	Inform the patient of the risks and benefits of a robotic approach versus standard treatment
	
94.20%
	92.10%
	96.59%
	98.10%
	94.74%

	Provide the patient with an information leaflet or letter detailing the robotic procedure to be performed
	
87.50%
	84.03%
	90.34%
	94.29%
	94.74%


 


Robotic Programme Expansion 

	Recommendation
	Global
	HIC
	UMIC
	LMIC
	LIC

	Operational and Oversight committees and fully formed and working safely
	
93.10%
	92.44%
	93.75%
	94.29%
	94.74%

	Established procurement procedures
	91.40%
	90.08%
	90.91%
	95.24%
	94.74%

	Established robotic theatre infrastructure and ability to scale if required
	
95.50%
	94.79%
	96.02%
	96.67%
	100.00%

	Current system is approaching maximum utilisation
	
86.20%
	83.70%
	88.64%
	90.48%
	94.74%

	There is a nucleus of proficient robotic surgeons and theatre staff
	
92.50%
	90.59%
	93.75%
	96.67%
	94.74%

	An established robotic programme is clinically and cost-effective
	89.30%
	86.72%
	93.18%
	92.38%
	100.00%

	New evidence to support emerging specialities and / or procedures
	89.70%
	87.73%
	90.91%
	93.81%
	94.74%

	There is an internal training strategy (Including expertise and capacity) for all stages of surgical training)
	
90.80%
	89.75%
	89.77%
	94.29%
	94.74%

	Develop new clinical services
	93.90%
	92.77%
	94.32%
	96.19%
	100.00%

	Aid organisational expansion
	84.90%
	83.03%
	88.64%
	87.14%
	84.21%

	Support clinical research
	91.00%
	89.08%
	94.89%
	92.86%
	94.74%

	Provide capacity for training for trainees and fellows
	93.20%
	91.60%
	94.32%
	96.19%
	100.00%

	Evaluating new robotic platforms/systems/devices
	86.65%
	83.59%
	88.07%
	85.24%
	94.74%

	Contributing to the innovation portfolio
	88.47%
	87.89%
	83.52%
	89.05%
	89.47%

	Expanding the number of patients suitable for minimally access surgery
	
92.40%
	92.44%
	100.00%
	93.33%
	90.34%






















Consensus Meeting Voting Outcomes

	Domain
	Recommendation
	Score (%)
	Notes

	
	
	Yes
	No
	

	Business Plan
	

	When preparing a business case for a robotic programme the following should be considered:
	Accrual of current evidence to determine the environmental impact of robotic surgery in the local context?
	
8 (80%)
	
2 (20%)
	
For inclusion into the global guideline.

	Which multidisciplinary team members should be involved in developing a business case for a robotic programme?
	

Theatre managers
	9 (100%)
	0 (0%)
	For inclusion into the global guideline.

	
	Surgical Trainees
	3 (33%)
	6 (67%)
	For inclusion into LIC guideline as achieved consensus during Delphi. 

	
	Senior Anaesthetists
	2 (22%)
	7 (78%)
	For inclusion into LMIC and LIC guidelines as achieved consensus during Delphi.

	
	Information Technology Staff
	8 (100%)
	0 (0%)
	For inclusion into UMIC guideline as achieved consensus during Delphi.

	
	Data Governance 
	6 (75%)
	2 (25%)
	No consensus. 

	
	Patient Representatives
	1 (13%)
	7 (88%)
	For exclusion

	
	Public Representatives 
	1 (13%)
	7 (88%)
	For exclusion 

	
	Regional Health Board 
	1 (13%)
	7 (88%)
	For inclusion into LIC guideline as achieved consensus during Delphi.

	
	Industry Representatives 
	4 (50%)
	4 (50%)
	For exclusion 

	
	Robotic Engineers
	4 (50%)
	4 (50%)
	For inclusion into LIC guideline as achieved consensus during Delphi.

	The business case should focus on the following key areas:
	Training plan for ward nurses
	3 (33%)
	6 (67%)
	For inclusion into LIC guideline as achieved consensus during Delphi.

	
	Training plan for non-doctor surgical assistants
	8 (89%)
	1 (11%)
	For inclusion into LIC guideline as achieved consensus during Delphi.

	Oversight Committee
	

	The oversight committee should have the following members:
	Trainee Surgeons 
	3 (33%)
	6 (67%)
	No consensus 

	
	Senior Anaesthetists 
	8 (89%)
	1 (11%)
	 For inclusion into UMIC,  LMIC and LIC guidelines as achieved consensus during Delphi.

	
	Sterilisation Services
	1 (11%)
	8 (89%)
	For inclusion into LIC guidelines as achieved consensus during Delphi.

	
	Information Technology Staff 
	2 (22%)
	7 (78%)
	For inclusion into LMIC and LIC guidelines as achieved consensus during Delphi.

	
	Data Governance
	2 (22%)
	7 (78%)
	No consensus

	
	Patient Representatives 
	1 (11%)
	8 (89%)
	For inclusion LIC guidelines as achieved consensus during Delphi.

	
	Public Representatives
	0 (0%)
	9(100%)
	For exclusion 

	Key responsibilities of the oversight committee:
	Sign-offs for surgeons seeking independent robotic practice?
	3 (33%)
	6 (67%)
	For inclusion into UMIC guidelines as achieved consensus during Delphi.

	Operational Group
	

	The operational group should have the following members:
	Senior Hospital Executives
	1 (11%)
	8 (89%)
	For inclusion into UMIC, LMIC and LIC guidelines as achieved consensus during Delphi.

	
	Trainee Surgeons
	1 (11%)
	8 (89%)
	For inclusion into LIC guidelines as achieved consensus during Delphi.

	
	Procurement 
	6 (67%)
	3 (33%)
	For inclusion into LMIC and LIC guidelines as achieved consensus during Delphi.

	
	Sterilisation Services
	9 (100%)
	0 (0%)
	For inclusion 

	
	Information Technology 
	4 (44%)
	5 (56%)
	For inclusion into LMIC and LIC guidelines as achieved consensus during Delphi.

	
	Data Governance 
	1 (11%)
	8 (89%)
	For inclusion into LIC guidelines as achieved consensus during Delphi.

	Key Responsibilities of the Operational Group:
	Administering the Budget
	8 (89%)
	1 (11%)
	For inclusion 

	Clinical Leadership
	

	Surgeons who wish to lead robotic programmes should demonstrate the following characteristics:
	Experience of previous robotic business case development or appreciate local commissioning of services?
	6 (67%)
	3 (33%)
	For inclusion into HIC, UMIC and LMIC guidelines as achieved consensus during Delphi.

	Robotic Training
	

	Simulation Training 
	
	
	
	

	Simulation training should be accessible through:
	Laptop / Desktop Computer
	7 (78%)
	2 (22%)
	For inclusion into HIC, UMIC and LIC guidelines as achieved consensus during Delphi.

	
	Mobile Phone / Smart Device
	6 (67%)
	3 (33%)
	For inclusion into UMIC, LMIC and LIC guidelines as achieved consensus during Delphi.

	Peer Support/Proctorship/Mentorship
	The same individual for all components of training (setting goals, digital/dry/wet/console training and observership)
	5 (63%)
	3 (38%)
	For inclusion into HIC, UMIC and LIC guidelines as achieved consensus during Delphi.

	Oversight of Robotic Programme
	
	
	
	

	Oversight should be provided for all robotic programmes with all surgeons contributing to this through
	Annual independent video review
	[bookmark: OLE_LINK1]4 (50%)
	4 (50%)
	For inclusion into UMIC, LMIC and LIC guidelines as achieved consensus during Delphi.

	
	Patient Experience 
	6 (75%)
	2 (25%)
	For inclusion into UMIC, LMIC and LIC guidelines as achieved consensus during Delphi.

	Programme Expansion 
	

	A robotic programme should be expanded to:
	Increase Reputation (Organisation)
	6 (75%)
	2 (25%)
	For inclusion into UMIC and LIC guidelines as achieved consensus during Delphi.

	
	Increase Reputation (Individual)
	1 (13%)
	7 (88%)
	For exclusion 

	
	Attract New Referrals
	6 (75%)
	2 (25%)
	For inclusion into UMIC, LMIC and LIC guidelines as achieved consensus during Delphi.

	
	Develop innovative partnerships with industry stakeholder
	4 (50%)
	4 (50%
	For inclusion into UMIC, LMIC and LIC guidelines as achieved consensus during Delphi.



























































High Income Countries – APEASE Criteria Scores


Business Plan 


When preparing a business case for a robotic programme the following should be considered:

	Recommendation
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Accrual of current evidence to determine clinical effectiveness of robotic surgery for the target population (Clinical effectiveness only) 
	8
	8
	8
	7
	2
	2

	Accrual of current evidence to determine cost-effectiveness of robotic surgery for the target population (Cost-effectiveness only)
	8
	7
	8
	7
	2
	2

	Accrual of current evidence to determine the environmental impact of robotic surgery in the local context?
	7
	7
	7
	7
	2
	1

	The cost of training surgeons and surgical teams
	8
	8
	8
	7
	2
	2





Which multidisciplinary team members should be involved in developing a business case for a robotic programme?

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Chief Executive Officer/Managing Hospital Director 
	8
	7
	7
	8
	1
	1

	Senior Hospital Executives 
	7
	7
	7
	7
	0
	1

	Finance Director 
	8
	7
	8
	8
	1
	1

	Senior Surgeons 
	10
	9
	9
	8
	3
	3

	Theatre Nurses/Scrub Nurses
	8
	8
	8
	7
	1
	2




The business case should focus on the following key areas:



	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Patients to be treated
	9
	8
	9
	8	
	223
	2.5

	The procedures to be performed 
	9
	9
	9
	8
	2
	2

	Patient outcomes to be monitored and reported 
	9
	8
	9
	8
	2
	3

	Costs to be monitored and reported 
	8
	8
	8
	8
	2
	2

	Theatre infrastructure required
	9
	9
	8
	8
	2
	1

	Disposable equipment required
	8
	8
	8
	8
	1
	1

	Training plan for surgeons
	9
	9
	9
	8
	2
	2

	Training plan for surgical trainees
	8
	8
	8
	8
	2
	2

	Training plan for anaesthetic staff
	8
	8
	8
	7
	2
	2

	Training plan for theatre nursing staff 
	8
	8
	8
	8
	2
	2

	Plan for introducing related research
	8
	7
	8
	7
	2
	1

	Development and application of new technologies within the healthcare setting
	8
	8
	7
	7
	2
	2

	Future Expansion - Adding further robotics systems or introducing new specialties to RAS
	8
	7
	7
	7
	1
	1

	Maintenance of the robotic systems
	8
	8
	8
	7
	1
	1

	Sustainability
	8
	8
	8
	7
	1
	1

	Set up of an oversight committee
	8
	7
	7.5
	7
	1
	2

	Timeline for implementation 
	8
	8
	8
	7
	1
	1

	Timeline for review of processes 
	8
	7
	8
	7
	2
	1




Oversight Committee 

An oversight committee is important when: 
Implementation - introducing a robotic programme to the hospital 
Expansion - adding further robotic systems in the hospital or further specialties gaining access to robotic assisted

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Implementing a robotic programme
	9
	8
	8
	8
	2
	2

	Maintaining a robotic programme
	8
	8
	8
	7
	1
	2

	Implementing and maintaining a robotic programme
	9
	8
	8
	8
	2
	2









The oversight group should have the following members:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Chief Executive Officer/Managing Hospital Director 
	7.5
	7
	7
	7
	0
	0

	Senior Hospital Executives
	7
	7
	7
	7
	1
	1

	Finance Director 
	8
	7
	7.5
	7
	1
	1

	Theatre Managers
	8
	8
	8
	8
	1
	1

	Senior Surgeons
	10
	9
	9
	8
	2
	2

	Theatre Nurses/Scrub Nurses 
	8
	8
	8
	7
	2
	1




The key responsibilities of the oversight group should include:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Auditing of surgical outcomes
	9
	8
	8
	8
	2
	1

	Auditing of cost-effectiveness
	8
	8
	8
	8
	2
	2

	Education and training of all staff members
	8.5
	8
	8
	7
	1
	2

	Patient safety and reporting of adverse events
	9
	8
	9
	8
	2
	2

	Development and expansion of the programme
	8
	8
	8
	8
	1
	2

	Maintenance of agreed training completion/regular dry drills logbook for nursing/theatre staff/surgeons 
	8
	8
	8
	7.5
	2
	2

	A dedicated operational group for the day-to-day running and management of the robotic programme is a requirement.
	9
	8
	8
	7
	2
	2



Operational Group 
The key responsibilities of the operational group should include:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Theatre Allocation (Allocation of robotic lists and staff) 
	8
	8
	8
	8
	1
	2

	Robotic Utilisation (To ensure capacity is maximised) 
	9
	8
	8
	8
	1
	2

	Maintenance
	9
	8
	8
	8
	1
	1

	Sterilisation
	8
	8
	8
	7
	1
	0

	Consumables 
	8
	8
	8
	8
	1
	1

	Administering the budget
	8
	8
	8
	8
	1
	1

	Information Technology Management & Data Storage
	8
	8
	8
	7
	1
	1




The operational group should have the following members:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Theatre Managers
	8
	8
	8
	8
	1
	1

	Senior Surgeons
	9
	9
	9
	8
	1
	2

	Senior Anaesthetists 
	8
	8
	8
	7
	1
	2

	Theatre Nurses/Scrub Nurses
	9
	8
	8
	8
	1
	2



Clinical Leadership 
Surgeons who wish to lead robotic programmes should demonstrate the following characteristics:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Previous experience of robotic surgery
	10
	9
	9
	8
	2
	2

	Be deemed a competent robotic surgeon
	9
	8
	9
	8
	1.5
	2

	Have an understanding of the clinical evidence base
	9
	9
	9
	8
	1.5
	2

	Being aware of emerging robotic platforms across surgical specialities
	8.5
	8
	8
	8
	1
	2

	An understanding of the healthcare setting in which they are leading a service 
	9
	8
	9
	8
	1
	2

	Able to work in a multi-professional / multi-disciplinary service
	9
	9
	9
	8
	2
	2

	Should be a key member of the oversight group
	9
	8
	8
	8
	1
	2

	Should be a key member of the operational group
	9
	8
	8
	8
	1
	1

	Should have a strategic vision to aid the development of the organisation
	8.5
	8
	8
	8
	2
	1

	Experience of previous robotic business case development or appreciate local commissioning of services
	8
	7
	8
	7
	0
	1





Healthcare professionals who wish to lead on the day-to-day delivery of robotic programmes (as delegated by the operational group) should demonstrate the following characteristics

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	An understanding of the clinical evidence base
	9
	8
	8
	8
	1
	1

	Being aware of emerging robotic platforms across surgical specialities 
	8
	8
	8
	7
	1
	1

	An understanding of the healthcare setting in which they are leading a service
	9
	8
	8
	8
	1
	2

	Able to work in a multi-professional / multi-disciplinary service
	9
	9
	9
	8
	2
	2

	Should be a key member of the oversight group
	8
	7
	8
	7
	0
	1

	Should be a key member of the operational group 
	8
	8
	8
	8
	1
	1

	Should have a strategic vision to aid the development of the organisation
	8
	8
	8
	7
	1
	2



Industry Partnership 
The role of an industry partner in implementing a robotic programme is:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Participate in service tender process 
	8
	8
	8
	7
	0
	0

	Business plan development support
	8
	8
	8
	7
	1
	1

	System training for robotic surgeons and theatre teams
	9
	8
	8
	8
	2
	2

	Procedural training for robotic surgeons
	9
	8
	8
	7
	2
	1

	Routine maintenance of the physical robotic system(s)
	9
	9
	9
	8
	1
	1

	Routine maintenance of the digital support system
	9
	8
	9
	8
	2
	1

	Facilitate peer-to-peer knowledge transfer and education
	8
	8
	8
	7
	1
	1

	Negotiation of costs
	8
	8
	8
	8
	0.5
	1

	Ensure reliable supply chain of systems and consumables 
	9
	9
	8
	8
	1
	0

	Ensure reliable distribution networks and logistical framework for procurement, importation and maintenance of equipment
	9
	8
	8
	8
	1
	0




The role of an industry partner in expanding a robotic programme is:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Introduction and demonstration of new technology and systems as they come to market
	8
	8
	8
	8
	1
	0

	Development of the robotic programme through long term innovative partnership 
	8
	8
	8
	7
	1
	1

	Facilitate peer-to-peer knowledge transfer and education
	8
	8
	8
	7.5
	1
	1

	Ongoing professional development 
	8
	8
	8
	7
	1
	1

	System expansion
	8
	8
	8
	7
	1
	1



Robotic Training 
The minimum training support required to implement a robotic programme within your institution should be:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Partnering with experienced centres regionally
	8
	8
	8
	7
	1
	1

	Partnering with experienced centres nationally 
	8
	8
	8
	7
	1
	1

	Partnering with experienced centres globally
	8
	7
	8
	7
	1
	1

	Completing an observership or fellowship in a experienced regional centre 
	8
	8
	8
	7
	1
	1

	Completing an observership or fellowship in a experienced national centre 
	8
	8
	8
	7
	2
	2

	Industry support via a proctor or preceptor
	8
	8
	8
	8
	1
	1

	Formal and informal mentorship from peers
	9
	8
	8
	8
	1
	2




The key components of robotic console training for individual surgeons are:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Online theoretical training (system / device / platform training)
	8
	9
	8
	8
	0
	1.5

	Online operative / procedural training
	9
	9
	8
	8
	0
	2

	Dry drills training (docking / undocking / emergency / basic skills)
	9
	9
	9
	8
	1
	2

	Wet lab / Cadaveric training
	9
	8
	9
	8
	1
	1

	Console simulation exercises
	10
	9
	9
	9
	1
	1










The key components of robotic theatre team training are:



	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Online theoretical training (system / device / platform training)
	9
	9
	8
	8
	0
	1

	Operative & theatre set up 
	9
	9
	9
	8
	1
	1

	Dry drills training (docking / undocking / emergency)
	9
	9
	9
	8
	1
	1

	Robotic instrument and device training 
	9
	9
	9
	8
	1
	1.5

	Online operative / procedural training
	9
	9
	8
	8
	1
	1

	Communication in theatre
	9
	9
	8.5
	8
	1
	2

	Situational awareness training specific to robotic surgery
	9
	8
	8
	8
	1
	1

	Contingency planning
	9
	8
	8
	8
	1
	1

	Robotic Checklist (in addition to WHO checklist) 
	9
	9
	8
	8
	1
	1




Prior to robotic operating the following training components should be completed:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Online modules
	9
	9
	8
	9
	0
	1

	Virtual reality simulation exercises
	9
	8
	8
	8
	1
	1

	Bedside assisting of an established robotic surgeon 
	9
	8
	9
	8
	1
	0

	Dry lab (plastic model simulation) 
	9
	8
	8
	8
	1
	1

	Wet Lab (cadaveric simulation)
	9
	8
	8
	7
	1
	0

	Observership (Observation of robotic operations by an expert robotic surgeon) 
	9
	8
	8
	8
	1
	1

	Established relationship with a proctor / preceptor / mentor
	9
	8
	8
	8
	1
	0.5




Simulation training should be accessible through:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Robotic console
	9
	9
	9
	8
	0
	1

	Virtual Reality / Augmented Reality / Mixed Reality headset 
	8
	8
	8
	7
	1
	1

	Laptop/desktop computer
	8
	8
	8
	9
	0
	1.5




Digital simulation metrics should capture:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Time spent on any given task 
	8
	9
	8
	8
	0
	1

	Number of attempts
	8
	8
	8
	8
	0.5
	0

	Completion of tasks
	9
	9
	9
	8
	0
	0

	Task scores
	9
	8
	8
	8
	1
	1

	Error rate (e.g. instrument clash, loss of instrument view, force feedback etc.) 
	8.5
	8
	9
	8
	1
	1

	Economy of movement 
	8
	8
	8
	8
	0
	0.5

	Proficient camera control
	8
	8
	8
	8
	1
	1

	Appropriate use of the 3rd arm
	9
	8
	8.5
	8
	1
	1




Dry lab (plastic model) simulation metrics should capture:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Theatre and robot set-up and patient positioning
	9
	9
	8
	8
	0
	0

	Port placement and utilisation 
	9
	8
	8
	8
	0
	0

	Safe docking of the robot
	9
	8
	8
	8
	0.5
	1

	Instrument insertion and exchange 
	9
	8
	8
	8
	0
	0

	Emergency undocking procedures
	9
	9
	9
	9
	1
	1




Wet lab (cadaveric) simulation metrics should capture:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Safe use of energy instruments
	9
	8
	9
	8
	0
	0

	Exchange of arms 
	8
	8
	8
	8
	0
	0

	Camera manipulation
	9
	8
	8
	8
	1
	0

	Use of hand and foot controllers at the console 
	9
	8
	9
	8
	0
	1




Bedside Assistance:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Bedside assistance training should be assessed.
	8
	8
	8.5
	8
	1
	1.5

	Regarding bedside assistance; training metrics should capture:
	
	
	
	
	
	

	Number of cases assisted:
	8
	8
	8
	8
	0
	0

	Docking time including port placement 
	8
	8
	8
	8
	0
	0

	Docking errors
	8
	8
	8
	8
	0
	1

	Instrument exchange errors 
	8
	8
	8
	8
	0.5
	1

	Bedside adverse events (e.g. assistant iatrogenic injury)
	8
	8
	8
	8
	1
	1

	Non-technical skills (e.g. communication) 
	8
	8
	8
	8
	1
	0.5



	

Regarding robotic console operating; clinical and training metrics should capture:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Minimum number of procedures 
	9
	9
	8
	8
	0
	1

	Length of procedure
	8
	8
	8
	8
	0
	0

	Intraoperative Injury 
	9
	8.5
	9
	8
	1
	1

	Conversion
	8
	8
	8
	8
	1
	1

	Major Haemorrhage
	9
	9
	9
	8
	1
	1

	Objective assessment metrics (independent of platform) 
	8
	8
	8
	8
	1
	1

	Objective assessment metrics (platform specific) 
	8
	8
	8
	8
	1
	1

	Expert video based assessment +/- Artificial Intelligence 
	8
	8
	8
	7
	1
	1




Robotic Theatre Team performance should be measured by the following metrics:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Number of cases 
	9
	9
	8
	8
	0
	1

	Conversion rate
	8
	8
	8
	8
	0
	0

	Adverse intraoperative events
	9
	8.5
	8
	8
	1
	0

	Setting up and turnover times 
	8
	8
	8
	8
	0
	0

	Quality of communication using objective assessment metrics
	8
	8
	8
	8
	1
	0

	Quality of teamwork using objective assessment metrics 
	8
	8
	8
	8
	1
	1




Formal or informal peer support/proctorship/ preceptorship/mentorship should include:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	A relationship or network for case troubleshooting for establishing your robotic programme 
	9
	8
	8
	8
	0
	0

	A relationship or network for case troubleshooting for maintaining your robotic programme
	8
	8
	8
	8
	0
	1

	A relationship or network for case troubleshooting for expanding your robotic programme
	8
	8
	8
	7
	1
	0

	The same individual for all components of training (setting goals, digital/dry/wet/console training and observership) 
	8
	8
	8
	7
	0
	0

	Established feedback loop for operative video recordings (either individual or community) 
	8
	8
	8
	7
	0
	1

	Adhoc support for specific cases
	9
	8
	8
	8
	0
	1




The following are required for safe robotic platform/device sign off:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Safe completion of robotic training pathway
	9
	9
	9
	8
	0
	2

	Safe completion of robotic procedures with independent assessment by proctor / preceptor / mentor
	9
	9
	9
	8
	1
	1

	Assessment of robotic operations using objective assessment metrics to assess robotic competency 
	8
	8
	8
	8
	1
	1

	Assessment of robotic operations using clinical outcomes metrics (i.e. intra-operative injury, conversion etc) to assess robotic competence) 
	9
	8
	8
	8
	1
	1

	Independent evaluation of robotic videos
	8
	8
	8
	7
	1
	1






Oversight should be provided for all robotic programmes with all surgeons contributing to this through:
	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Annual log book of cases
	9
	9
	8
	8
	0
	1

	Departmental clinical outcome metrics
	9
	9
	8.5
	8
	1
	1

	Patient reported outcomes (e.g. function, quality of life etc.)
	9
	8
	8
	8
	0
	1

	Record of device / platform related malfunction
	8.5
	8
	8
	8
	0
	0

	Troubleshooting protocols for when problems arise
	9
	8
	8
	8
	0.5
	1

	A record of a certificates of completion of training per platform for each robotic surgeon
	8
	8
	8
	8
	0.5
	1

	A record of any new or ongoing training
	8
	8
	8
	8
	1
	1

	Record of new techniques and technologies 
	8
	8
	8
	8
	0
	1

	The same individual for all components of training (setting goals, digital/dry/wet/console training and observership) 
	8
	8
	8
	7
	0
	0

	Established feedback loop for operative video recordings (either individual or community) 
	8
	8
	8
	7
	0
	1

	Adhoc support for specific cases
	9
	8
	8
	8
	0
	1






Informed Patient Consent 
All robotic programmes should ensure their robotic surgeon includes the following in their robotic informed consent process:
	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Inform the patient of the innovative nature of robotic surgery
	8.5
	9
	8
	8
	0
	1

	Inform the patient of the risks and benefits of a robotic approach versus standard treatment
	9
	9
	9
	9
	1
	1

	Inform the patient of the surgeon's limitations and learning curve in relation to the specific procedure
	8
	8
	8
	8
	0
	0

	Inform the patient if a proctor will be present during the case 
	9
	8
	8
	8
	1
	1

	Provide the patient with an information leaflet or letter detailing the robotic procedure to be performed
	9
	9
	8
	8
	1
	1




Robotic Expansion 

A robotic programme should be expanded when:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Operational and Oversight committees and fully formed and working safely 
	9
	8
	9
	8
	0
	1

	Established procurement procedures 
	8.5
	8
	8
	8
	0
	0

	Established robotic theatre infrastructure and ability to scale if required
	9
	8
	9
	8
	0
	1

	Current system is approaching maximum utilisation 
	9
	8
	8
	8
	0
	1

	There is a nucleus of proficient robotic surgeons and theatre staff 
	9
	9
	8
	8
	1
	1

	An established robotic programme is clinically and cost-effective
	9
	8.5
	9
	8
	0
	1

	New evidence to support emerging specialities and / or procedures
	8
	8
	8
	8
	1
	0.5

	There is an internal training strategy (Including expertise and capacity) for all stages of surgical training 
	9
	8
	8
	8
	0
	1




A robotic programme should be expanded to:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Develop new clinical services
	8
	8
	8
	8
	0
	0

	Aid organisational expansion 
	8
	8
	8
	7
	0
	0

	Support clinical research
	9
	8
	8
	8
	1
	1

	Provide capacity for training for trainees and fellows
	9
	8
	8
	8
	0.5
	1

	Expanding the number of patients suitable for minimally access surgery
	9
	8
	8
	8
	0
	1.5

	Evaluate new robotic platforms/systems/devices
	8
	8
	8
	7
	0
	1

	Contribute to the innovation portfolio
	8
	8
	8
	7
	0
	1







































Upper-Middle Income Countries – APEASE Criteria Scores

Business Plan 

When preparing a business case for a robotic programme the following should be considered:

	Recommendation
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Accrual of current evidence to determine clinical effectiveness of robotic surgery for the target population (Clinical effectiveness only) 
	8
	8
	8
	7
	0
	1

	Accrual of current evidence to determine cost-effectiveness of robotic surgery for the target population (Cost-effectiveness only)
	8
	8
	8
	8
	0
	1

	The cost of training surgeons and surgical teams
	8
	8
	8
	7
	0
	1





Which multidisciplinary team members should be involved in developing a business case for a robotic programme?

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Chief Executive Officer/Managing Hospital Director 
	8
	7
	8
	7
	0
	0

	Finance Director 
	7
	6
	7
	7
	0
	0

	Senior Surgeons 
	10
	10
	10
	9
	0
	1

	Theatre Nurses/Scrub Nurses
	8
	8
	9
	8
	0
	1

	Information Technology Staff
	8
	8
	8
	7
	0
	2




The business case should focus on the following key areas:



	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Patients to be treated
	9.5
	9
	9
	8.5
	1
	2

	The procedures to be performed 
	9
	9
	9
	8
	2
	2

	Patient outcomes to be monitored and reported 
	10
	9
	9
	8
	2
	2

	Costs to be monitored and reported 
	8
	8
	8
	8
	0
	0

	Theatre infrastructure required
	8
	8
	8
	8
	1
	1

	Disposable equipment required
	8
	8
	8
	8
	0
	0

	Training plan for surgeons
	10
	9
	9
	8
	1
	1

	Training plan for surgical trainees
	8
	8
	7.5
	7
	0
	0.5

	Training plan for theatre nursing staff 
	8
	8
	8
	7
	0
	1.5

	Plan for introducing related research
	8
	8
	8
	8
	0
	1

	Development and application of new technologies within the healthcare setting
	8
	8
	8
	8
	1.5
	2

	Future Expansion - Adding further robotics systems or introducing new specialties to RAS
	8
	8
	8
	7
	0
	1

	Maintenance of the robotic systems
	8
	8
	8
	7.5
	1
	1.5

	Sustainability
	9
	8
	8
	8
	1
	1

	Timeline for implementation 
	8
	8
	7
	8
	0
	1

	Timeline for review of processes 
	8
	8
	8
	7
	0
	0

	Patients to be treated
	9.5
	9
	9
	8.5
	1
	2

	The procedures to be performed 
	9
	9
	9
	8
	2
	2




Oversight Committee 

An oversight committee is important when: 
Implementation - introducing a robotic programme to the hospital 
Expansion - adding further robotic systems in the hospital or further specialties gaining access to robotic assisted

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Implementing a robotic programme
	8
	8
	8
	8
	2
	2

	Maintaining a robotic programme
	8
	8
	8
	8
	1
	1

	Implementing and maintaining a robotic programme
	8
	8
	8
	8
	1
	2



The oversight group should have the following members:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Finance Director 
	8
	8
	7
	7
	0
	1

	Theatre Managers
	8
	8
	8
	7
	0
	2

	Senior Surgeons
	10
	10
	9
	9
	0
	2

	Senior Anaesthetists
	9
	9
	8
	7
	1
	2





The key responsibilities of the oversight group should include:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Auditing of surgical outcomes
	9
	8
	8
	8
	0
	1

	Auditing of cost-effectiveness
	8
	7
	7
	7
	1
	1

	Education and training of all staff members
	9
	8
	8
	8
	1
	1

	Patient safety and reporting of adverse events
	9
	9
	8
	8
	1
	2

	Development and expansion of the programme
	8
	8
	8
	7
	1
	1

	Maintenance of agreed training completion/regular dry drills logbook for nursing/theatre staff/surgeons 
	8
	7
	7
	7
	1
	2




Operational Group 
The key responsibilities of the operational group should include:
	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	A dedicated operational group for the day-to-day running and management of the robotic programme is a requirement.

	9
	9
	8
	8
	2
	1

	Theatre Allocation (Allocation of robotic lists and staff) 
	9
	9
	9
	8
	0
	2

	Robotic Utilisation (To ensure capacity is maximised) 
	8
	8
	8
	8
	0
	1

	Maintenance
	8
	8
	8
	8
	1
	1

	Consumables 
	8
	8
	8
	8
	0
	1

	Administering the budget
	7
	7
	7
	8
	1
	0.5

	Information Technology Management & Data Storage
	8
	8
	8
	8
	1
	1









The operational group should have the following members:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Senior Hospital Executives
	7
	7
	7
	7
	0
	0

	Theatre Managers
	8
	8
	8
	8
	0
	1

	Senior Surgeons
	9
	9
	9
	8
	0
	2

	Senior Anaesthetists 
	8
	8
	8
	8
	1
	1

	Theatre Nurses/Scrub Nurses
	9
	9
	9
	8
	1
	1




Clinical Leadership 
Surgeons who wish to lead robotic programmes should demonstrate the following characteristics:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Previous experience of robotic surgery
	9
	8
	8
	8
	1
	2

	Be deemed a competent robotic surgeon
	9
	8
	8
	8
	2
	2

	Have an understanding of the clinical evidence base
	9
	9
	9
	8
	1
	2

	Being aware of emerging robotic platforms across surgical specialities
	9
	8
	8
	8
	1
	2

	An understanding of the healthcare setting in which they are leading a service 
	9
	9
	8
	8
	1
	1

	Able to work in a multi-professional / multi-disciplinary service
	9
	9
	9
	9
	2
	3

	Should be a key member of the oversight group
	9
	8
	8
	8
	1
	1

	Should be a key member of the operational group
	8
	9
	9
	8
	1
	2

	Should have a strategic vision to aid the development of the organisation
	9
	8
	8
	8
	1
	2

	Experience of previous robotic business case development or appreciate local commissioning of services
	8
	8
	8
	8
	0
	2





Healthcare professionals who wish to lead on the day-to-day delivery of robotic programmes (as delegated by the operational group) should demonstrate the following characteristics

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	An understanding of the clinical evidence base
	8
	8
	8
	8
	1
	2

	Being aware of emerging robotic platforms across surgical specialities 
	8
	8
	8
	8
	1
	1

	An understanding of the healthcare setting in which they are leading a service
	8
	8
	9
	8
	1
	2

	Able to work in a multi-professional / multi-disciplinary service
	9
	9
	9
	8
	1
	2

	Should be a key member of the oversight group
	8
	8
	8
	8
	1
	2

	Should be a key member of the operational group 
	8
	8
	8
	8
	1
	1

	Should have a strategic vision to aid the development of the organisation
	9
	9
	8
	8
	1
	2



Industry Partnership 

The role of an industry partner in implementing a robotic programme is:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Participate in service tender process 
	9
	9
	8
	8
	0
	2

	Business plan development support
	8
	8
	8
	8
	0
	1.5

	System training for robotic surgeons and theatre teams
	9
	8
	8
	8
	1
	2

	Procedural training for robotic surgeons
	9
	9
	8.5
	8
	1
	1

	Routine maintenance of the physical robotic system(s)
	9
	8
	8
	8
	1
	2

	Routine maintenance of the digital support system
	9
	9
	9
	8
	1
	3

	Facilitate peer-to-peer knowledge transfer and education
	8
	8
	8
	8
	1
	2

	Negotiation of costs
	8
	8
	8
	8
	0
	2

	Ensure reliable supply chain of systems and consumables 
	8
	8
	8
	8
	0
	1

	Ensure reliable distribution networks and logistical framework for procurement, importation and maintenance of equipment
	8
	8
	8
	8
	1
	2





The role of an industry partner in expanding a robotic programme is:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Introduction and demonstration of new technology and systems as they come to market
	9
	9
	9
	8
	1
	2

	Development of the robotic programme through long term innovative partnership 
	8
	8
	8
	8
	1
	2

	Facilitate peer-to-peer knowledge transfer and education
	8
	8
	8
	8
	1
	2

	Ongoing professional development 
	8
	8
	8
	8
	1
	1

	System expansion
	8
	8
	8
	8
	0.5
	2



Robotic Training 
The minimum training support required to implement a robotic programme within your institution should be:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Partnering with experienced centres regionally
	9
	9
	9
	8
	1
	2

	Partnering with experienced centres nationally 
	9
	8.5
	8.5
	8
	0
	1

	Completing an observership or fellowship in a experienced national centre 
	9
	8
	9
	8
	1
	2

	Industry support via a proctor or preceptor
	9
	9
	9
	8
	1
	2

	Formal and informal mentorship from peers
	9
	9
	9
	8.5
	1.5
	2




The key components of robotic console training for individual surgeons are:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Online theoretical training (system / device / platform training)
	9
	9
	8.5
	9
	1
	2

	Online operative / procedural training
	8.5
	8.5
	8
	8
	1
	2

	Dry drills training (docking / undocking / emergency / basic skills)
	9
	9
	9
	8.5
	1
	2

	Wet lab / Cadaveric training
	9
	9
	9
	8
	2
	2

	Console simulation exercises
	9
	9
	9
	9
	2
	2






The key components of robotic theatre team training are:



	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Online theoretical training (system / device / platform training)
	9
	9
	8
	9
	2
	2.5

	Operative & theatre set up 
	9
	9
	9
	9
	1
	2

	Dry drills training (docking / undocking / emergency)
	9
	8.5
	8
	8.5
	1.5
	2.5

	Robotic instrument and device training 
	9
	9
	8
	8
	1.5
	2

	Online operative / procedural training
	9
	8.5
	8
	8
	1.5
	2

	Communication in theatre
	8.5
	8
	8
	8.5
	1
	3

	Situational awareness training specific to robotic surgery
	9
	8
	8
	8
	1
	3

	Contingency planning
	9
	8
	8
	8
	1
	3

	Robotic Checklist (in addition to WHO checklist) 
	9
	9
	9
	8.5
	3
	3




Prior to robotic operating the following training components should be completed:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Online modules
	9
	9.5
	8.5
	9
	0
	2

	Virtual reality simulation exercises
	8.5
	9
	9
	8
	1
	2

	Bedside assisting of an established robotic surgeon 
	9
	8.5
	8
	8
	1
	2

	Dry lab (plastic model simulation) 
	8
	7
	8
	7
	1
	1.5

	Wet Lab (cadaveric simulation)
	8
	8
	8
	8
	2
	3

	Observership (Observation of robotic operations by an expert robotic surgeon) 
	8
	8
	8
	8
	2
	2.5

	Established relationship with a proctor / preceptor / mentor
	9
	9
	9
	8
	2
	3




Simulation training should be accessible through:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Robotic console
	9
	9
	9
	8
	2
	3.5

	Virtual Reality / Augmented Reality / Mixed Reality headset 
	8
	8
	8
	8
	1
	1

	Mobile phone/smart device
	8
	7.5
	8
	8
	1
	2




Digital simulation metrics should capture:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Time spent on any given task 
	9
	8
	8
	8
	2
	2

	Number of attempts
	8
	8
	8
	8
	1
	2

	Completion of tasks
	9
	9
	9
	8
	1
	2

	Task scores
	8
	9
	8
	8
	0
	1

	Error rate (e.g. instrument clash, loss of instrument view, force feedback etc.) 
	8
	8
	8
	8
	1
	1

	Economy of movement 
	8
	7.5
	8
	7
	1
	0.5

	Proficient camera control
	9
	8.5
	9
	8.5
	2
	2.5

	Appropriate use of the 3rd arm
	8.5
	8
	9
	8
	2
	2.5




Dry lab (plastic model) simulation metrics should capture:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Theatre and robot set-up and patient positioning
	8.5
	8.5
	8
	8
	1
	1.5

	Port placement and utilisation 
	8.5
	8
	8
	8
	1.5
	2

	Safe docking of the robot
	8
	8
	8
	8
	0
	2

	Instrument insertion and exchange 
	8.5
	8
	8
	8
	1
	2

	Emergency undocking procedures
	8.5
	8
	8
	8
	1
	2




Wet lab (cadaveric) simulation metrics should capture:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Safe use of energy instruments
	9
	8
	8.5
	8
	1
	1.5

	Exchange of arms 
	9
	8
	9
	8
	2
	2

	Camera manipulation
	9
	9
	9
	8
	2
	2

	Use of hand and foot controllers at the console 
	9
	9
	9
	8
	2
	2




Bedside Assistance:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Bedside assistance training should be assessed.
	8
	8
	8.5
	8
	1.5
	2

	Regarding bedside assistance; training metrics should capture:
	
	
	
	
	
	

	Number of cases assisted:
	8
	8
	8
	8
	1
	3

	Docking time including port placement 
	8
	8
	8
	8
	1
	2

	Docking errors
	8
	8
	8
	8
	1
	2

	Instrument exchange errors 
	8
	8
	8
	8
	2
	2

	Bedside adverse events (e.g. assistant iatrogenic injury)
	8
	8
	8
	8
	3
	3

	Non-technical skills (e.g. communication) 
	8
	8
	8
	8
	2
	2



	

Regarding robotic console operating; clinical and training metrics should capture:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Minimum number of procedures 
	8.25
	8
	8
	8
	1
	2

	Length of procedure
	8
	8
	8
	8
	0
	1.5

	Intraoperative Injury 
	9
	9
	9
	9
	2.5
	2

	Conversion
	8.5
	8
	8
	8
	2
	2

	Major Haemorrhage
	9
	9
	9
	9
	2.5
	3

	Objective assessment metrics (independent of platform) 
	9
	8
	8
	8
	2
	2

	Objective assessment metrics (platform specific) 
	8.5
	8
	8
	8
	2
	2

	Expert video based assessment +/- Artificial Intelligence 
	8
	8
	8
	8
	2
	2




Robotic Theatre Team performance should be measured by the following metrics:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Number of cases 
	8
	8
	8
	8
	1.5
	2

	Conversion rate
	8
	8.5
	9
	8
	2
	2

	Adverse intraoperative events
	9
	8
	9
	8
	2
	2

	Setting up and turnover times 
	8.5
	8
	8
	8
	1
	2

	Quality of communication using objective assessment metrics
	8.5
	8
	8
	8
	2
	2

	Quality of teamwork using objective assessment metrics 
	8
	8
	8
	8
	2
	2




Formal or informal peer support/proctorship/ preceptorship/mentorship should include:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	A relationship or network for case troubleshooting for establishing your robotic programme 
	8
	8
	7
	8
	2
	2

	A relationship or network for case troubleshooting for maintaining your robotic programme
	8
	8
	8
	7.5
	2
	2

	A relationship or network for case troubleshooting for expanding your robotic programme
	8
	8
	7.5
	7.5
	2
	2






The following are required for safe robotic platform/device sign off:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Safe completion of robotic training pathway
	9
	9
	9
	9
	2
	2

	Safe completion of robotic procedures with independent assessment by proctor / preceptor / mentor
	8.5
	8.5
	8.5
	8
	2
	2

	Assessment of robotic operations using objective assessment metrics to assess robotic competency 
	9
	9
	9
	8
	1
	2

	Assessment of robotic operations using clinical outcomes metrics (i.e. intra-operative injury, conversion etc) to assess robotic competence) 
	9
	9
	9
	9
	2
	3

	Safe completion of robotic training pathway
	9
	9
	9
	9
	2
	2

	Safe completion of robotic procedures with independent assessment by proctor / preceptor / mentor
	8.5
	8.5
	8.5
	8
	2
	2

	Assessment of robotic operations using objective assessment metrics to assess robotic competency 
	9
	9
	9
	8
	1
	2

	Assessment of robotic operations using clinical outcomes metrics (i.e. intra-operative injury, conversion etc) to assess robotic competence) 
	9
	9
	9
	9
	2
	3

	Established feedback loop for operative video recordings (either individual or community) 
	8
	8.5
	8
	8
	2
	2

	Adhoc support for specific cases
	9
	8
	8
	8
	2
	2




	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Annual logbook of cases
	9
	8
	8
	8
	2
	1.5

	Departmental clinical outcome metrics
	9
	8
	8
	8
	2
	2

	Patient reported outcomes (e.g., function, quality of life etc.)
	8.5
	8
	8.5
	8
	2
	1.5

	Record of device / platform related malfunction
	9
	9
	9
	9
	2
	2

	Troubleshooting protocols for when problems arise
	9
	8.5
	9
	8.5
	1.5
	2

	A record of a certificates of completion of training per platform for each robotic surgeon
	9
	9
	9
	9
	2
	2

	A record of any new or ongoing training
	9
	9
	8.5
	8.5
	2
	3






Informed Patient Consent 
All robotic programmes should ensure their robotic surgeon includes the following in their robotic informed consent process:
	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Inform the patient of the innovative nature of robotic surgery
	8
	9
	8
	8.5
	1
	1

	Inform the patient of the risks and benefits of a robotic approach versus standard treatment
	9
	9
	9
	8
	1.5
	2.5

	Inform the patient if a proctor will be present during the case 
	9
	8
	8
	8
	3
	2

	Provide the patient with an information leaflet or letter detailing the robotic procedure to be performed
	9
	9
	8
	8
	2
	2







Robotic Expansion 

A robotic programme should be expanded when:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Operational and Oversight committees and fully formed and working safely 
	9
	8.5
	9
	8
	2
	3

	Established procurement procedures 
	9
	8
	8
	8
	1
	1

	Established robotic theatre infrastructure and ability to scale if required
	9
	8
	8.5
	8
	2
	2

	Current system is approaching maximum utilisation 
	9
	8.5
	9
	8.5
	2
	3

	There is a nucleus of proficient robotic surgeons and theatre staff 
	8
	8
	8
	8
	2
	3

	An established robotic programme is clinically and cost-effective
	9
	8
	8
	8.5
	2.5
	2

	New evidence to support emerging specialities and / or procedures
	9
	8
	8
	8
	2
	2

	There is an internal training strategy (Including expertise and capacity) for all stages of surgical training 
	8
	8.5
	8
	8
	2.5
	3






A robotic programme should be expanded to:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Develop new clinical services
	9
	8.5
	8
	8
	1
	2

	Aid organisational expansion 
	8
	8
	8
	8
	1.5
	2

	Support clinical research
	9
	8
	8.5
	8
	1
	3

	Provide capacity for training for trainees and fellows
	9
	8
	9
	8.5
	2
	3

	Expanding the number of patients suitable for minimally access surgery
	9
	9
	9
	9
	3
	3


















































Lower-Middle Income Countries – APEASE Criteria Scores

Business Plan 

When preparing a business case for a robotic programme the following should be considered:

	Recommendation
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Accrual of current evidence to determine clinical effectiveness of robotic surgery for the target population (Clinical effectiveness only) 
	8
	8
	8
	7
	2
	2

	Accrual of current evidence to determine cost-effectiveness of robotic surgery for the target population (Cost-effectiveness only)
	7
	7
	8
	7
	2
	2

	Accrual of current evidence to determine the environmental impact of robotic surgery in the local context?
	7
	7
	7
	6
	2
	2

	The cost of training surgeons and surgical teams
	9
	9
	9
	8
	0
	2





Which multidisciplinary team members should be involved in developing a business case for a robotic programme?

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Chief Executive Officer/Managing Hospital Director 
	9
	8
	7
	8
	0
	2

	Finance Director 
	8
	6
	8
	8
	0
	1

	Senior Surgeons 
	8
	8
	7
	7
	2
	2

	Theatre Nurses/Scrub Nurses
	8
	8
	7
	7
	2
	2

	Robotic Engineers
	8
	9
	8
	7
	2
	2







The business case should focus on the following key areas:



	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Patients to be treated
	9
	9
	9
	8
	1
	3

	The procedures to be performed 
	9
	8
	9
	8
	2
	2

	Patient outcomes to be monitored and reported 
	9
	9
	9
	8
	1
	1

	Costs to be monitored and reported 
	9
	9
	9
	8
	0
	1

	Theatre infrastructure required
	9
	9
	9
	8
	1
	1

	Disposable equipment required
	9
	8
	8
	7.5
	0
	1

	Training plan for surgeons
	10
	9
	9
	8
	1.5
	2.5

	Training plan for surgical trainees
	8.5
	8
	8.5
	8
	1
	1

	Training plan for theatre nursing staff 
	8.5
	9
	8.5
	7
	0
	2

	Plan for introducing related research
	9
	9
	9
	8
	0
	2

	Development and application of new technologies within the healthcare setting
	8.5
	8
	8
	7.5
	2
	1.5

	Future Expansion - Adding further robotics systems or introducing new specialties to RAS
	9
	8
	8
	7
	1
	1

	Maintenance of the robotic systems
	9
	9
	8.5
	8
	2
	1.5

	Sustainability
	9
	8
	8
	7
	1
	2

	Timeline for implementation 
	9
	8
	8
	8
	0
	1

	Timeline for review of processes 
	8.5
	8
	9
	8
	1
	1.5




Oversight Committee 

An oversight committee is important when: 
Implementation - introducing a robotic programme to the hospital 
Expansion - adding further robotic systems in the hospital or further specialties gaining access to robotic assisted

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Implementing a robotic programme
	10
	8
	9
	8
	2
	3

	Maintaining a robotic programme
	9
	8
	9
	8
	1
	2

	Implementing and maintaining a robotic programme
	9
	8
	9
	8
	1.5
	2.5



The oversight group should have the following members:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Theatre Managers
	9
	9
	9
	7.5
	1
	2

	Senior Surgeons
	9
	9
	9
	9
	2
	2.5




The key responsibilities of the oversight group should include:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Auditing of surgical outcomes
	9
	8.5
	9
	8
	0.5
	1

	Auditing of cost-effectiveness
	9
	8
	8.5
	8
	1
	2

	Education and training of all staff members
	9
	8
	8
	8
	1
	1

	Patient safety and reporting of adverse events
	9
	8.5
	9
	8
	2
	3

	Development and expansion of the programme
	9
	9
	8
	8
	1
	3

	Maintenance of agreed training completion/regular dry drills logbook for nursing/theatre staff/surgeons 
	9
	8
	8
	8
	1
	2



Operational Group 
The key responsibilities of the operational group should include:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	A dedicated operational group for the day-to-day running and management of the robotic programme is a requirement.

	9
	9
	9
	8
	2
	2.5

	Theatre Allocation (Allocation of robotic lists and staff) 
	9
	8
	8
	8
	0
	1

	Robotic Utilisation (To ensure capacity is maximised) 
	9
	8
	8
	7.5
	1
	2

	Maintenance
	9
	8
	9
	7
	0.5
	1.5

	Consumables 
	8
	8
	8
	8
	0
	2

	Information Technology Management & Data Storage
	8
	8
	8
	8
	0.5
	1




The operational group should have the following members:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Theatre Managers
	9
	9
	8.5
	8
	0.5
	2

	Senior Surgeons
	10
	9
	9.5
	8
	0
	2

	Theatre Nurses/Scrub Nurses
	8.5
	9
	9
	8
	0
	2

	Information Technology Staff 
	8.5
	9
	9
	7
	0
	1




Clinical Leadership 
Surgeons who wish to lead robotic programmes should demonstrate the following characteristics:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Previous experience of robotic surgery
	9.5
	9
	9
	8
	0
	1

	Be deemed a competent robotic surgeon
	9
	9
	9
	8
	0
	2

	Have an understanding of the clinical evidence base
	9
	8
	9
	8
	1
	1.5

	Being aware of emerging robotic platforms across surgical specialities
	9
	8.5
	8
	8
	0
	2

	An understanding of the healthcare setting in which they are leading a service 
	9
	9
	9
	8
	1.5
	1

	Able to work in a multi-professional / multi-disciplinary service
	9
	8
	9
	8
	1
	1.5

	Should be a key member of the oversight group
	9
	8
	8
	7.5
	0.5
	1

	Should be a key member of the operational group
	9
	9
	9
	8
	1
	2

	Experience of previous robotic business case development or appreciate local commissioning of services
	9
	8
	9
	8
	1
	2

	Should have a strategic vision to aid the development of the organisation
	9
	8.5
	9
	8
	0
	2



Healthcare professionals who wish to lead on the day to day delivery of robotic programmes (as delegated by the operational group) should demonstrate the following characteristics

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	An understanding of the clinical evidence base
	9
	8
	8
	8
	0
	1

	Being aware of emerging robotic platforms across surgical specialities
	8
	8
	8
	7.5
	0
	0

	An understanding of the healthcare setting in which they are leading a service
	9
	8
	8.5
	8
	0
	1

	Able to work in a multi-professional / multi-disciplinary service
	9
	8
	8
	8
	0
	1

	Should be a key member of the oversight group
	8
	7
	8
	7.5
	0
	1

	Should be a key member of the operational group
	8
	8
	8
	8
	0
	1

	Should have a strategic vision to aid the development of the organisation
	8.5
	8
	8
	8
	0
	1



Industry Partnership 
The role of an industry partner in implementing a robotic programme is:
	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Participate in service tender process
	8
	8
	8
	7.5
	0
	0.5

	Business plan development support
	8
	8
	8
	7.5
	0
	0

	System training for robotic surgeons and theatre teams
	9
	9
	8.5
	8
	0
	1

	Procedural training for robotic surgeons
	9
	8.5
	9
	8
	0
	1

	Routine maintenance of the physical robotic system(s)
	9
	9
	9
	8
	0
	1

	Routine maintenance of the digital support system
	9
	8
	8.5
	7
	0
	0.5

	Facilitate peer-to-peer knowledge transfer and education
	8
	8
	8
	7
	0
	0

	Negotiation of costs
	9
	8.5
	8
	8
	0
	1

	Ensure reliable supply chain of systems and consumables
	9
	9
	9
	8
	0
	1

	Ensure reliable distribution networks and logistical framework for procurement, importation and maintenance of equipment
	9
	9
	9
	8
	0
	1




The role of an industry partner in expanding a robotic programme is:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Introduction and demonstration of new technology and systems as they come to market
	9
	8
	9
	7
	0
	1

	Development of the robotic programme through long term innovative partnership 
	8
	8
	8.5
	7.5
	0
	1

	Facilitate peer-to-peer knowledge transfer and education
	8
	8
	8
	7
	0
	1

	Ongoing professional development 
	8.5
	8
	8
	7
	0
	2

	System expansion
	8.5
	8
	8
	7
	0
	3









Robotic Training 
The minimum training support required to implement a robotic programme within your institution should be:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Partnering with experienced centres regionally
	8
	8
	8
	7
	0
	2

	Partnering with experienced centres nationally 
	9
	8
	8
	8
	0
	3

	Completing an observership or fellowship in a experienced national centre 
	9
	9
	9
	8
	0
	2

	Industry support via a proctor or preceptor
	9
	9
	8
	8
	0
	2

	Formal and informal mentorship from peers
	9
	9
	8
	9
	0
	2




The key components of robotic console training for individual surgeons are:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Online theoretical training (system / device / platform training)
	9
	9
	9
	8
	0
	2

	Online operative / procedural training
	9
	9
	9
	8
	0
	1

	Dry drills training (docking / undocking / emergency / basic skills)
	9
	9
	9
	9
	0
	1

	Wet lab / Cadaveric training
	9
	8
	8
	8
	0
	1

	Console simulation exercises
	10
	9
	9
	9
	0
	2




The key components of robotic theatre team training are:



	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Online theoretical training (system / device / platform training)
	9
	9
	8
	8
	0
	1

	Operative & theatre set up 
	9
	9
	9
	8
	0
	1

	Dry drills training (docking / undocking / emergency)
	9
	9
	9
	8
	0
	2

	Robotic instrument and device training 
	10
	9
	9
	9
	0
	1

	Online operative / procedural training
	9
	8
	8
	8
	0
	2

	Communication in theatre
	10
	9
	9
	9
	0
	1

	Situational awareness training specific to robotic surgery
	9
	9
	8
	8
	0
	1

	Contingency planning
	9
	8
	8
	8
	0
	2

	Robotic Checklist (in addition to WHO checklist) 
	10
	10
	10
	9
	0
	2




Prior to robotic operating the following training components should be completed:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Online modules
	9
	9
	9
	9
	0
	1

	Virtual reality simulation exercises
	9
	9
	9
	8
	0
	2

	Bedside assisting of an established robotic surgeon 
	9
	9
	9
	9
	0
	1

	Dry lab (plastic model simulation) 
	9
	9
	9
	8
	0
	2

	Wet Lab (cadaveric simulation)
	9
	9
	10
	7
	0
	2

	Observership (Observation of robotic operations by an expert robotic surgeon) 
	9
	9
	9
	8
	0
	2

	Established relationship with a proctor / preceptor / mentor
	8
	9
	8
	8
	0
	1




Simulation training should be accessible through:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Robotic console
	10
	9
	9
	7
	0
	2

	Virtual Reality / Augmented Reality / Mixed Reality headset 
	9
	9
	8
	8
	0
	2

	Mobile phone/smart device 
	9
	9
	8
	9
	0
	2




Digital simulation metrics should capture:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Time spent on any given task 
	8
	8.5
	9
	8
	0
	1.5

	Number of attempts
	9
	9
	8
	8
	0
	1

	Completion of tasks
	10
	9
	9
	8
	1
	1

	Task scores
	9
	9
	9
	8
	0
	1

	Error rate (e.g. instrument clash, loss of instrument view, force feedback etc.) 
	9
	9
	9
	8
	0
	1

	Economy of movement 
	8
	9
	8
	8
	0
	1

	Proficient camera control
	9
	9
	9
	8
	0
	1

	Appropriate use of the 3rd arm
	9
	9
	9
	8
	0
	1




Dry lab (plastic model) simulation metrics should capture:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Theatre and robot set-up and patient positioning
	9
	9
	9
	8
	0
	1

	Port placement and utilisation 
	9
	9
	9
	8
	0
	1

	Safe docking of the robot
	9.5
	10
	10
	8
	0
	1

	Instrument insertion and exchange 
	9
	9
	9
	8
	0
	1

	Emergency undocking procedures
	10
	10
	9
	8
	0
	1




Wet lab (cadaveric) simulation metrics should capture:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Safe use of energy instruments
	9
	9
	8
	8
	0
	1

	Exchange of arms 
	9
	8
	8
	8
	0
	1

	Camera manipulation
	9
	8
	8
	8
	0
	0

	Use of hand and foot controllers at the console 
	9
	9
	9
	8
	0
	1




Bedside Assistance:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Bedside assistance training should be assessed.
	9
	8
	9
	8
	0
	1

	Regarding bedside assistance; training metrics should capture:
	
	
	
	
	
	

	Number of cases assisted:
	9
	8
	8
	8
	0
	2

	Docking time including port placement 
	9
	8
	8
	8
	0
	1

	Docking errors
	9
	9
	9
	8
	0
	1

	Instrument exchange errors 
	9
	8
	8
	8
	0
	1.5

	Bedside adverse events (e.g. assistant iatrogenic injury)
	9
	9
	9
	8
	0
	1

	Non-technical skills (e.g. communication) 
	9
	9
	9
	8
	0
	1



	

Regarding robotic console operating; clinical and training metrics should capture:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Minimum number of procedures 
	9
	8
	8
	8
	0
	1

	Length of procedure
	8
	8
	8
	8
	0
	1

	Intraoperative Injury 
	9
	9
	9
	8
	0
	1

	Conversion
	9
	9
	9
	8
	0
	1

	Major Haemorrhage
	9
	8
	9
	8
	0
	2

	Objective assessment metrics (independent of platform) 
	9
	8
	8
	8
	0
	1

	Objective assessment metrics (platform specific) 
	9
	8
	8
	8
	0
	2

	Expert video based assessment +/- Artificial Intelligence 
	9
	8
	8
	7
	0
	2




Robotic Theatre Team performance should be measured by the following metrics:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Number of cases 
	9
	9
	8
	8
	0
	1

	Conversion rate
	8
	9
	8
	7
	0
	2

	Adverse intraoperative events
	9
	9
	9
	8
	0.5
	2

	Setting up and turnover times 
	9
	8
	8
	8
	0
	2

	Quality of communication using objective assessment metrics
	9
	9
	9
	8
	0
	1

	Quality of teamwork using objective assessment metrics 
	9
	9
	9
	8
	0
	3




Formal or informal peer support/proctorship/ preceptorship/mentorship should include:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	A relationship or network for case troubleshooting for establishing your robotic programme 
	9
	8
	9
	8
	1
	2

	A relationship or network for case troubleshooting for maintaining your robotic programme
	9
	8
	8
	8
	0
	2

	A relationship or network for case troubleshooting for expanding your robotic programme
	8
	8
	8
	8
	0
	2

	Established feedback loop for operative video recordings (either individual or community) 
	8
	8
	8
	8
	0
	1

	Adhoc support for specific cases
	9
	8
	8
	8
	0
	2







The following are required for safe robotic platform/device sign off:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Safe completion of robotic training pathway
	9
	9
	8
	8
	0
	1

	Safe completion of robotic procedures with independent assessment by proctor / preceptor / mentor
	9
	9
	9
	8
	0
	1

	Assessment of robotic operations using objective assessment metrics to assess robotic competency 
	9
	9
	8
	8
	0
	0

	Assessment of robotic operations using clinical outcomes metrics (i.e. intra-operative injury, conversion etc) to assess robotic competence) 
	9
	8
	8
	8
	0
	1








Oversight should be provided for all robotic programmes with all surgeons contributing to this through:


	Annual log book of cases
	9
	9
	9
	9
	0
	2

	Departmental clinical outcome metrics
	9
	9
	8
	8
	0
	1

	Patient reported outcomes (e.g. function, quality of life etc.)
	9
	9
	9
	8
	0
	1

	Record of device / platform related malfunction
	9
	9
	9
	9
	0
	0

	Troubleshooting protocols for when problems arise
	9
	8
	9
	8
	0
	2

	A record of a certificates of completion of training per platform for each robotic surgeon
	9
	8
	8
	8
	0
	1

	A record of any new or ongoing training
	9
	8
	9
	8
	0
	2




Informed Patient Consent 
All robotic programmes should ensure their robotic surgeon includes the following in their robotic informed consent process:
	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Inform the patient of the innovative nature of robotic surgery
	9
	9
	9
	9
	0
	2

	Inform the patient of the risks and benefits of a robotic approach versus standard treatment
	10
	9
	9
	9
	1
	2

	Provide the patient with an information leaflet or letter detailing the robotic procedure to be performed
	9
	9
	9
	9
	1
	3

	Inform the patient of the innovative nature of robotic surgery
	9
	9
	9
	9
	0
	2







Robotic Expansion 

A robotic programme should be expanded when:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Operational and Oversight committees and fully formed and working safely 
	9
	9
	9
	8
	0
	1.5

	Established procurement procedures 
	9
	8
	8
	8
	0
	1

	Established robotic theatre infrastructure and ability to scale if required
	9
	8
	9
	8
	0
	2

	Current system is approaching maximum utilisation 
	8
	9
	9
	8
	0
	1

	There is a nucleus of proficient robotic surgeons and theatre staff 
	9
	9
	9
	8
	0
	1

	An established robotic programme is clinically and cost-effective
	9
	8
	9
	8
	0
	0

	New evidence to support emerging specialities and / or procedures
	8
	8
	8
	8
	0
	1

	There is an internal training strategy (Including expertise and capacity) for all stages of surgical training 
	9
	9
	9
	7
	0
	2




A robotic programme should be expanded to:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Develop new clinical services
	9
	8
	9
	7.5
	0
	1

	Aid organisational expansion 
	9
	8
	8
	8
	0
	1

	Support clinical research
	9
	8
	8
	7
	0
	0.5

	Provide capacity for training for trainees and fellows
	10
	9
	9
	8
	0
	3

	Expanding the number of patients suitable for minimally access surgery
	9
	8
	9
	8
	0
	1

	Attract new referrals
	9
	8
	8
	8
	0
	1
















Low Income Countries – APEASE Criteria Scores

Business Plan 

When preparing a business case for a robotic programme the following should be considered:

	Recommendation
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Accrual of current evidence to determine clinical effectiveness of robotic surgery for the target population (Clinical effectiveness only) 
	7
	8
	7
	8
	4
	4

	Accrual of current evidence to determine cost-effectiveness of robotic surgery for the target population (Cost-effectiveness only)
	7
	8
	7
	8
	4
	4

	The cost of training surgeons and surgical teams
	4
	9
	7
	6
	5
	3





Which multidisciplinary team members should be involved in developing a business case for a robotic programme?

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Chief Executive Officer/Managing Hospital Director 
	4
	8
	7
	7
	3
	3

	Regional Health Board 
	7
	6
	7
	7
	4
	3

	Finance Director 
	10
	7
	8
	8
	3
	2

	Senior Surgeons 
	10
	10
	9
	9
	4
	4

	Theatre Nurses/Scrub Nurses
	9
	8
	7
	6
	3
	3

	Robotic Engineers
	8
	7
	8
	4
	4
	3




The business case should focus on the following key areas:



	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Patients to be treated
	8
	8
	6
	8
	3
	3

	The procedures to be performed 
	10
	8
	8
	8
	3
	3

	Patient outcomes to be monitored and reported 
	9
	9
	7
	7
	2
	3

	Costs to be monitored and reported 
	9
	9
	7
	7
	2
	3

	Theatre infrastructure required
	9
	8
	8
	6
	3
	3

	Disposable equipment required
	8
	9
	10
	8
	4
	4

	Training plan for surgeons
	10
	8
	8
	9
	3
	3

	Training plan for surgical trainees
	10
	8
	7
	7
	1
	3

	Training plan for theatre nursing staff 
	10
	8
	7
	7
	3
	3

	Training plan for non-doctor surgical assistants
	7
	8
	8
	8
	3
	3

	Plan for introducing related research
	7
	8
	8
	8
	3
	3

	Development and application of new technologies within the healthcare setting
	10
	8
	8
	7
	2
	3

	Future Expansion - Adding further robotics systems or introducing new specialties to RAS
	9
	8
	9
	7
	4
	3

	Maintenance of the robotic systems
	10
	8
	8
	8
	3
	3

	Sustainability
	10
	7
	7
	8
	5
	4

	Timeline for implementation 
	9
	7
	8
	8
	2
	3

	Timeline for review of processes 
	8
	8
	8
	8
	3
	2




Oversight Committee 

An oversight committee is important when: 
Implementation - introducing a robotic programme to the hospital 
Expansion - adding further robotic systems in the hospital or further specialties gaining access to robotic assisted

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Implementing a robotic programme
	8
	8
	8
	8
	3
	5

	Maintaining a robotic programme
	9
	8
	8
	9
	3
	3

	Implementing and maintaining a robotic programme
	9
	9
	8
	9
	3
	3



The oversight group should have the following members:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Theatre Managers
	9
	9
	8
	8
	3
	3

	Finance Director 
	8
	8
	7
	7
	3
	3

	Senior Surgeons
	10
	9
	9
	9
	3
	3

	Sterilisation Services 
	8
	8
	8
	8
	3
	3






The key responsibilities of the oversight group should include:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Auditing of surgical outcomes
	10
	9
	9
	8
	3
	4

	Auditing of cost-effectiveness
	10
	9
	8
	8
	3
	3

	Education and training of all staff members
	9
	8
	7
	8
	3
	4

	Patient safety and reporting of adverse events
	10
	9
	8
	8
	3
	4

	Development and expansion of the programme
	10
	9
	8
	8
	3
	4

	Maintenance of agreed training completion/regular dry drills logbook for nursing/theatre staff/surgeons 
	10
	9
	9
	8
	3
	3





Operational Group 
The key responsibilities of the operational group should include:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	A dedicated operational group for the day-to-day running and management of the robotic programme is a requirement.

	10
	9
	9
	8
	3
	3

	Theatre Allocation (Allocation of robotic lists and staff) 
	10
	9
	9
	8
	3
	3

	Robotic Utilisation (To ensure capacity is maximised) 
	10
	8
	8
	8
	3
	3

	Maintenance
	9
	8
	7
	7
	4
	3

	Consumables 
	10
	8
	8
	8
	3
	3

	Information Technology Management & Data Storage
	10
	8
	9
	8
	3
	3






The operational group should have the following members:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Senior Hospital Executives 
	6
	7
	6
	7
	2
	2

	Theatre Managers
	9
	9
	9
	7
	2
	2

	Senior Surgeons
	10
	10
	10
	9
	3
	2

	Theatre Nurses/Scrub Nurses
	9
	9
	8
	8
	3
	1




Clinical Leadership 
Surgeons who wish to lead robotic programmes should demonstrate the following characteristics:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Previous experience of robotic surgery
	9
	8
	8
	7
	4
	4

	Be deemed a competent robotic surgeon
	9
	8
	8
	8
	2
	3

	Have an understanding of the clinical evidence base
	10
	9
	9
	8
	4
	4

	Being aware of emerging robotic platforms across surgical specialities
	10
	9
	9
	8
	3
	4

	An understanding of the healthcare setting in which they are leading a service 
	10
	9
	9
	8
	3
	3

	Able to work in a multi-professional / multi-disciplinary service
	10
	9
	9
	7
	5
	3

	Should be a key member of the oversight group
	10
	9
	9
	8
	3
	3

	Should be a key member of the operational group
	9
	9
	9
	8
	3
	3

	Should have a strategic vision to aid the development of the organisation
	10
	9
	9
	8
	3
	3








Healthcare professionals who wish to lead on the day to day delivery of robotic programmes (as delegated by the operational group) should demonstrate the following characteristics

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	An understanding of the clinical evidence base
	10
	9
	8
	7
	3
	2

	Being aware of emerging robotic platforms across surgical specialities 
	9
	9
	8
	7
	1
	2

	An understanding of the healthcare setting in which they are leading a service
	10
	9
	8
	8
	3
	3

	Able to work in a multi-professional / multi-disciplinary service
	10
	9
	8
	7
	3
	3

	Should be a key member of the oversight group
	8
	8
	8
	8
	2
	3

	Should be a key member of the operational group 
	10
	9
	8
	8
	2
	3

	Should have a strategic vision to aid the development of the organisation
	8
	8
	8
	8
	3
	5



Industry Partnership 

The role of an industry partner in implementing a robotic programme is:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Participate in service tender process 
	10
	9
	9
	8
	3
	3

	Business plan development support
	8
	8
	8
	8
	4
	3

	System training for robotic surgeons and theatre teams
	10
	9
	8
	8
	3
	3

	Procedural training for robotic surgeons
	10
	9
	9
	10
	3
	4

	Routine maintenance of the physical robotic system(s)
	9
	9
	8
	9
	3
	4

	Routine maintenance of the digital support system
	8
	8
	6
	8
	3
	3

	Facilitate peer-to-peer knowledge transfer and education
	10
	10
	10
	8
	3
	4

	Negotiation of costs
	2
	5
	5
	8
	5
	3

	Ensure reliable supply chain of systems and consumables 
	9
	9
	9
	9
	3
	4




The role of an industry partner in expanding a robotic programme is:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Introduction and demonstration of new technology and systems as they come to market
	9
	8
	8
	7
	3
	3

	Development of the robotic programme through long term innovative partnership
	10
	8
	10
	8
	1
	3

	Ongoing professional development
	10
	10
	10
	8
	2
	4

	System expansion (number and version)
	9
	8
	8
	8
	2
	3



Robotic Training 
The minimum training support required to implement a robotic programme within your institution should be:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Partnering with experienced centres regionally
	10
	10
	9
	7
	2
	4

	Partnering with experienced centres nationally 
	8
	8
	8
	7
	4
	4

	Completing an observership or fellowship in a experienced national centre 
	8
	9
	8
	5
	4
	3

	Industry support via a proctor or preceptor
	9
	8
	8
	7
	3
	2

	Formal and informal mentorship from peers
	8
	7
	7
	8
	3
	4




The key components of robotic console training for individual surgeons are:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Online theoretical training (system / device / platform training)
	10
	9
	9
	9
	4
	3

	Online operative / procedural training
	6
	7
	7
	8
	3
	3

	Dry drills training (docking / undocking / emergency / basic skills)
	9
	9
	9
	8
	3
	3

	Wet lab / Cadaveric training
	10
	7
	7
	7
	3
	3

	Console simulation exercises
	10
	9
	10
	8
	2
	3




The key components of robotic theatre team training are:



	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Online theoretical training (system / device / platform training)
	9
	9
	9
	9
	3
	3

	Operative & theatre set up 
	10
	10
	9
	9
	2
	4

	Dry drills training (docking / undocking / emergency)
	10
	10
	9
	9
	3
	3

	Robotic instrument and device training 
	10
	10
	10
	9
	2
	3

	Online operative / procedural training
	9
	9
	9
	9
	2
	4

	Communication in theatre
	10
	10
	9
	10
	1
	4

	Situational awareness training specific to robotic surgery
	10
	10
	9
	10
	2
	3

	Contingency planning
	8
	9
	9
	9
	2
	3

	Robotic Checklist (in addition to WHO checklist) 
	10
	10
	10
	10
	2
	4




Prior to robotic operating the following training components should be completed:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Online modules
	10
	10
	10
	8
	3
	3

	Virtual reality simulation exercises
	9
	9
	9
	8
	2
	3

	Bedside assisting of an established robotic surgeon 
	10
	9
	9
	6
	3
	4

	Dry lab (plastic model simulation) 
	9
	9
	9
	7
	3
	4

	Wet Lab (cadaveric simulation)
	9
	7
	8
	7
	2
	3

	Observership (Observation of robotic operations by an expert robotic surgeon) 
	10
	9
	9
	6
	1
	4

	Established relationship with a proctor / preceptor / mentor
	10
	10
	8
	7
	4
	3











Simulation training should be accessible through:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Robotic console
	8
	6
	10
	6
	1
	2

	Virtual Reality / Augmented Reality / Mixed Reality headset 
	9
	10
	8
	10
	3
	3




Digital simulation metrics should capture:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Time spent on any given task 
	10
	10
	9
	7
	0
	3

	Number of attempts
	8
	8
	7
	7
	2
	3

	Completion of tasks
	10
	9
	8
	7
	2
	3

	Task scores
	8
	8
	8
	7
	2
	3

	Error rate (e.g. instrument clash, loss of instrument view, force feedback etc.) 
	10
	10
	10
	7
	3
	3

	Economy of movement 
	10
	9
	9
	7
	3
	3

	Proficient camera control
	9
	8
	8
	7
	3
	3

	Appropriate use of the 3rd arm
	9
	9
	8
	7
	2
	2




Dry lab (plastic model) simulation metrics should capture:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Theatre and robot set-up and patient positioning
	10
	10
	10
	7
	3
	3

	Port placement and utilisation 
	8
	9
	8
	7
	3
	3

	Safe docking of the robot
	8
	7
	8
	8
	2
	3

	Instrument insertion and exchange 
	9
	9
	9
	8
	2
	2

	Emergency undocking procedures
	7
	7
	9
	7
	3
	3




Wet lab (cadaveric) simulation metrics should capture:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Safe use of energy instruments
	9
	9
	9
	7
	2
	3

	Exchange of arms 
	9
	9
	10
	7
	3
	3

	Camera manipulation
	9
	9
	10
	8
	3
	3

	Use of hand and foot controllers at the console 
	9
	9
	10
	8
	3
	3




Bedside Assistance:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Bedside assistance training should be assessed.
	10
	9
	9
	9
	3
	3

	Regarding bedside assistance; training metrics should capture:
	
	
	
	
	
	

	Number of cases assisted:
	10
	9
	9
	6
	3
	3

	Docking time including port placement 
	8
	8
	8
	7
	3
	3

	Docking errors
	9
	9
	9
	7
	3
	3

	Instrument exchange errors 
	9
	8
	7
	8
	3
	1

	Bedside adverse events (e.g. assistant iatrogenic injury)
	10
	9
	8
	7
	3
	3

	Non-technical skills (e.g. communication) 
	10
	9
	10
	7
	2
	3



	

Regarding robotic console operating; clinical and training metrics should capture:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Minimum number of procedures 
	10
	10
	10
	8
	2
	3

	Length of procedure
	8
	8
	9
	7
	3
	3

	Intraoperative Injury 
	8
	8
	6
	7
	0
	1

	Conversion
	8
	7
	8
	6
	2
	2

	Major Haemorrhage
	8
	7
	7
	7
	1
	2

	Objective assessment metrics (independent of platform) 
	10
	10
	10
	7
	3
	3

	Objective assessment metrics (platform specific) 
	10
	10
	10
	8
	3
	3

	Expert video based assessment +/- Artificial Intelligence 
	8
	8
	8
	7
	3
	3




Robotic Theatre Team performance should be measured by the following metrics:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Number of cases 
	8
	9
	8
	8
	2
	3

	Conversion rate
	8
	8
	7
	8
	3
	3

	Adverse intraoperative events
	7
	10
	8
	8
	3
	2

	Setting up and turnover times 
	9
	9
	9
	8
	3
	3

	Quality of communication using objective assessment metrics
	10
	10
	10
	8
	3
	3

	Quality of teamwork using objective assessment metrics 
	10
	10
	10
	8
	3
	3





Formal or informal peer support/proctorship/ preceptorship/mentorship should include:







The following are required for safe robotic platform/device sign off:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Safe completion of robotic training pathway
	10
	10
	10
	8
	3
	3

	Safe completion of robotic procedures with independent assessment by proctor / preceptor / mentor
	10
	10
	10
	7
	3
	3

	Assessment of robotic operations using objective assessment metrics to assess robotic competency 
	10
	10
	10
	7
	3
	3

	Assessment of robotic operations using clinical outcomes metrics (i.e. intra-operative injury, conversion etc) to assess robotic competence) 
	8
	7
	8
	8
	3
	3



	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Safe completion of robotic training pathway
	9
	9
	9
	9
	2
	2

	Safe completion of robotic procedures with independent assessment by proctor / preceptor / mentor
	8.5
	8.5
	8.5
	8
	2
	2

	Assessment of robotic operations using objective assessment metrics to assess robotic competency 
	9
	9
	9
	8
	1
	2

	Assessment of robotic operations using clinical outcomes metrics (i.e. intra-operative injury, conversion etc) to assess robotic competence) 
	9
	9
	9
	9
	2
	3

	Safe completion of robotic training pathway
	9
	9
	9
	9
	2
	2

	Safe completion of robotic procedures with independent assessment by proctor / preceptor / mentor
	8.5
	8.5
	8.5
	8
	2
	2

	Assessment of robotic operations using objective assessment metrics to assess robotic competency 
	9
	9
	9
	8
	1
	2

	Assessment of robotic operations using clinical outcomes metrics (i.e. intra-operative injury, conversion etc) to assess robotic competence) 
	9
	9
	9
	9
	2
	3










Oversight should be provided for all robotic programmes with all surgeons contributing to this through:


	Annual log book of cases
	9
	8
	8
	10
	3
	3

	Departmental clinical outcome metrics
	10
	9
	9
	9
	4
	3

	Patient reported outcomes (e.g. function, quality of life etc.)
	10
	8
	8
	7
	4
	5

	Record of device / platform related malfunction
	10
	10
	10
	10
	3
	4

	Troubleshooting protocols for when problems arise
	9
	7
	7
	9
	3
	3

	A record of a certificates of completion of training per platform for each robotic surgeon
	8
	8
	7
	8
	3
	3

	A record of any new or ongoing training
	8
	8
	8
	8
	3
	3




Informed Patient Consent 
All robotic programmes should ensure their robotic surgeon includes the following in their robotic informed consent process:
	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Inform the patient of the innovative nature of robotic surgery
	10
	8
	10
	10
	4
	4

	Inform the patient of the risks and benefits of a robotic approach versus standard treatment
	10
	10
	10
	10
	3
	4

	Provide the patient with an information leaflet or letter detailing the robotic procedure to be performed
	10
	8
	9
	10
	3
	4

	Inform the patient of the innovative nature of robotic surgery
	10
	8
	10
	10
	4
	4




Robotic Expansion 

A robotic programme should be expanded when:

	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Operational and Oversight committees and fully formed and working safely 
	10
	9
	10
	7
	2
	4

	Established procurement procedures 
	8
	9
	8
	7
	3
	3

	Established robotic theatre infrastructure and ability to scale if required
	10
	10
	10
	7
	3
	4

	Current system is approaching maximum utilisation 
	7
	8
	9
	8
	4
	3

	There is a nucleus of proficient robotic surgeons and theatre staff 
	10
	9
	9
	7
	3
	3

	An established robotic programme is clinically and cost-effective
	10
	10
	7
	7
	3
	4

	New evidence to support emerging specialities and / or procedures
	7
	9
	8
	7
	3
	3

	There is an internal training strategy (Including expertise and capacity) for all stages of surgical training 
	10
	10
	10
	7
	3
	3




A robotic programme should be expanded to:


	
	Acceptability
	Practicability
	Effectiveness
	Affordability
	Spill-over effects
	Equity

	Develop new clinical services
	10
	9
	8
	7
	3
	3

	Aid organisational expansion 
	8
	8
	8
	7
	3
	3

	Support clinical research
	8
	8
	9
	7
	2
	2

	Provide capacity for training for trainees and fellows
	10
	9
	10
	7
	3
	4

	Expanding the number of patients suitable for minimally access surgery
	9
	9
	9
	7
	4
	3

	Develop new clinical services
	10
	9
	8
	7
	3
	3
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