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The RobotiX simulator: Face and Content validation using the Fundamentals of Robotic Surgery(FRS)curriculum. 

Robotic surgical training is poorly delivered with limited skills-based training offered to trainees. To improve this, validated high quality robotic simulators need to be developed and made available.  The RobotiX simulator is a new platform which this study sought to validate in the context of a recognised robotic surgery curriculum.

Surgeons(n=29) with ranging robotic experience and experience with other simulators (da Vinci Backpack and Mimic) were invited to complete all 6 FRS curriculum exercises. Participant performance was scored using the Global Evaluation Assessment of Robotic skills(GEARS). Participants completed a Likert scale based face and content validity questionnaire graded as negative (1-2/5), neutral (3), or positive (4-5).

Overall, analysis included 27 participants. There was good concurrent GEARS score reliability (Cronbach’s Alpha 0.801) between participants performing exercises on both the RobotiX and an alternative robotic simulator.

Table 1
	FRS exercise
	Number of participants
	Number of participants who completed

	Knot tying
	28
	25 

	Railroad
	29
	23

	4th arm cutting
	26
	26

	Vessel Dissection
	25
	23

	Puzzle piece
	29
	29

	Ring tower transfer
	25
	16




Table 2
	1)RobotiX presents a realistic simulation of robotic surgery device in terms of :-(n=27)
	Positive response
	Negative response
	Neutral response 
	Median(IQR)

	Physical device
	17
	4
	6
	4(3-4)

	Graphics
	0
	0
	27
	3(3-3)

	Responsiveness of instruments
	16
	3
	8
	4(3-4)

	Interaction with objects
	17
	5
	5
	4(3-4)

	Depth perception
	19
	4
	4
	4(3-4)

	2)RobotiX provides a useful platform to perform the following FRS exercises(n=27)
	Positive response
	Negative response
	Neutral response 
	Median(IQR)

	Ring Tower Transfer(n =25)
	12
	2
	11
	3(3-4)

	Knot Tying(n=26)
	16
	4
	6
	4(3-4)

	Suturing
	13
	4
	10
	3(3-4)

	Pattern Cutting
	19
	3
	5
	4(3-4)

	4th Arm Cutting(n=26)
	23
	0
	3
	4(4-5)

	Vessel Energy dissection
	15
	2
	10
	4(3-4)

	3)How likely would you be the recommend the RobotiX to trainees?
	22
	1
	4
	4(4-4)

	4)RobotiX simulates a robotic surgery platform at least as well as the Backpack(n=12) /Mimic(n=4)  in terms of 
	Positive response
	Negative response
	Neutral response
	Median(IQR)

	Physical device
	13
	1
	2
	4(4-4.25)

	Graphics
	13
	3
	0
	4(4-5)

	Responsiveness of instruments
	14
	1
	1
	4(4-5)

	Interaction with objects
	11
	2
	3
	4(3-5)

	Depth perception
	12
	1
	3
	4(3.75-4.25)

	5) RobotiX simulates a robotic platform such as the da Vinci robot in terms of :-(n=19)
	Positive response
	Negative response 
	Neutral response 
	Median(IQR)

	Physical device
	15
	3
	1
	4(4-4)

	Graphics
	13
	3
	3
	4(3-4)

	Responsiveness of instruments
	12
	3
	4
	4(3-4)

	Interaction with objects
	12
	3
	4
	4(3-4)

	Depth perception
	16
	2
	1
	4(4-4)





The RobotiX simulator demonstrated excellent Face and Construct validity evidence both in terms of general usage and in the specific context of the FRS curriculum. (Table 2 Q1,2)The RobotiX performed at least as well as other simulators(da Vinci Backpack/Mimic) and was found to simulate a robotic platform such as the da Vinci Robot. (Table 2 Q4,5) Furthermore 81% of surgical trainees would recommend using the RobotiX(Table 2 Q3).  






