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requires interactions inside the team, through a set of nontechnical skills (NTS): decision-making and situational awareness, social interactions (communication, cooperation) and personal factors as leadership (Fig. 1). These skills have already demonstrated their importance in surgery; they have a significant impact on surgical results and if not mastered, they may lead to an increase in peri-operative morbidity and mortality. Gawande et al. found that 43% of all surgical errors were related to problems in communication and teamwork [START_REF] Gawande | Analysis of errors reported by surgeons at three teaching hospitals[END_REF]. Robotic surgery demands significant adaptations to the standard operating room environment including team interactions, good organization and ergonomics, stress and disruptors management [START_REF] Rodrigues | Risk factors in patient safety: minimally invasive surgery versus conventional surgery[END_REF] (Fig. 1).

Poorly organized teamwork can lead to misunderstandings, poor decision-making, loss of time, technical problems, or errors. These malfunctions are intraoperative adverse events which are defined as "something that was not intended by the surgeon, nor desired by a set of rules or an external observer, or that led the task outside acceptable limits" [START_REF] Senders | Human error: cause, prediction, and reduction[END_REF]. Non-technical errors may be associated with intraoperative adverse events and also may influence clinical outcomes [START_REF] Bonrath | Defining technical errors in laparoscopic surgery: a systematic review[END_REF][START_REF] Catchpole | Errors in the operating theatre-how to spot and stop them[END_REF].

To assist the standardization of intraoperative reporting, the EAES (European Association for Endoscopic Surgery) designed an adverse event classification [START_REF] Francis | EAES classification of intraoperative adverse events in laparoscopic surgery[END_REF]. This system categorizes intraoperative events with the goal of reproducing industrial practice where it has long been acknowledged that near-miss events form the base of a pyramid with serious incidents typically preceded by numerous low impact [START_REF] Yorio | Examining factors that influence the existence of heinrich's safety triangle using site-specific H&S data from more than 25,000 establishments: examining factors that influence the existence of heinrich's safety triangle[END_REF].

Near-miss events are defined as occurrence of a risk, or an action or omission, that increase likelihood of negative consequence and under slightly changed circumstances could result in an injury or adverse effect on patient outcome.

These near misses correspond to grade 1 and 2 of the EAES classification of intraoperative adverse events in laparoscopic surgery [START_REF] Francis | EAES classification of intraoperative adverse events in laparoscopic surgery[END_REF].

Only few studies have evaluated impact of NTS in robotic surgery, whereas this is a configuration where NTS are probably the most decisive [START_REF] Brunckhorst | Effective non-technical skills are imperative to robot-assisted surgery[END_REF][START_REF] Guru | Cognitive skills assessment during robot-assisted surgery: separating the wheat from the chaff[END_REF]. Some studies have shown a link between improvement of NTS and better technical realization in simulation [START_REF] Brunckhorst | The relationship between technical and nontechnical skills within a simulation-based ureteroscopy training environment[END_REF][START_REF] Hull | The impact of nontechnical skills on technical performance in surgery: a systematic review[END_REF][START_REF] Riem | Do technical skills correlate with non-technical skills in crisis resource management: a simulation study[END_REF], but none have studied the relationship between NTS and occurrence of intraoperative near-miss events in live robotic surgery.

We aimed to assess NTS of surgical teams in robotic surgery and their relationship with occurrence of near-miss events in the operating room.

Materials and methods

This is a multi-center prospective observational study of robotic-assisted surgery, conducted over one year period, in five French urological surgery departments: Toulouse University Hospital, Nancy University Hospital, Gentilly Polyclinic in Nancy, Montpellier University Hospital, and Robert Schuman Hospital in Metz.

To collect data objectively, we commissioned 2 experts in NTS from STAN (Surgical Telemanipulation Advanced Notechs) Institute. STAN Institute is a private company composed by French Air Force Instructors experts in human factors, organizational behavior and NTS, trained by IRBA, the French Armed Biomedical Research Institute. Those professionals master the Medical Crew Resource Management © an adaptation of Crew Resource Management courses developed by aviation and adapted to healthcare [START_REF]Stan Institute[END_REF]. Experts were informed on different procedures observed and had a good knowledge of robotic surgery and in assessing surgeons, as they are trainers for the international robotic surgery university degree program in Nancy, France.

Procedures were observed and filmed by one of the expert trainers. Video recordings were taken by a wide angle camera positioned so that the surgeon at console and the team at bedside can be viewed, with audio capture by microphones. Patients were not filmed during procedures and we did not collect their personal data or clinical outcomes.

Before each procedure, the expert noted: date, location and type of procedure, a census of the entire team (surgeon, bed side surgeon, scrubbed nurse, circulating nurse, anesthesiologist, anesthetist nurse), experience of the surgeon (number of procedures performed, total number of procedures in robotic surgery, training in robotic surgery, prior awareness of NTS), experience of the bed-side surgeon (number of robotic surgery assisted, duration of practice as bed-side in robotic surgery).

He recorded and time-stamped each event not intended or which led the task outside acceptable limits, and its nature. He also noted if there was a pre-operative briefing, the completed WHO checklist and a debriefing.

During live observation, the expert completed the Non-Technical Skills in Robotic Surgery (NTSRS) score (Table 1).

Tool development: the NTSRS score is a composite score, derived from different tools that were developed to measure NTS of surgeons [START_REF] Hull | Observational teamwork assessment for surgery: content validation and tool refinement[END_REF][START_REF] Sevdalis | Reliability of a revised NOTECHS scale for use in surgical teams[END_REF][START_REF] Mishra | The Oxford NOTECHS System: reliability and validity of a tool for measuring teamwork behaviour in the operating theatre[END_REF][START_REF] Robertson | Oxford NOTECHS II: a modified theatre team non-technical skills scoring system[END_REF][START_REF] Yule | Development of a rating system for surgeons' non-technical skills[END_REF][START_REF] Dedy | Objective structured assessment of nontechnical skills: reliability of a global rating scale for the in-training assessment in the operating room[END_REF]. It was developed by the STAN Institute expert trainers, in collaboration with three surgeons: two surgeon-educators, experts in robotic surgery, and a senior surgical trainee. The selection and definition of the eight nontechnical skill items to be included in this new rating tool was based on existing evidence-based rating systems and frameworks of nontechnical skills in the operating room (communication, cooperation, decision-making, leadership and situational awareness), adding three areas that were judged specific to robotic surgery: organization, ergonomics of the operating room, and stress and disruptors management. Those three areas were classified as the "environment" dimension and were identified by all STAN Institute experts as essential to assess non-technical skills of surgical teams in robotic surgery. They were missing in all the reference tools [START_REF] Rodrigues | Risk factors in patient safety: minimally invasive surgery versus conventional surgery[END_REF][START_REF] Wood | Training tools for nontechnical skills for surgeons-a systematic review[END_REF].

Previous to the study, the NTSRS score was blind tested by the experts in simulated operating rooms.

For each procedure, the expert rated the eight items in the score based on a Likert scale from 1 (very poor) to 5 (excellent).

The total NTSRS score is the sum of the results obtained from the three environment and the five skills items (Table 1).

At the end of procedure, the expert asked separately for self-assessment of the surgeon, the bed-side surgeon and the scrubbed nurse about: ergonomics, quality of communication, cooperation, leadership, situational awareness and maintenance of safety. Each item was rated with a Likert scale from 1 (very poor) to 5 (excellent). Notes 1 and 2 corresponded to a negative self-assessment, 3 to a neutral impression, 4 and 5 to a positive impression.

Based on the experts observations and event recordings, completed with analyzes of video recordings, two surgeons (a surgeon-educator expert in robotic surgery, and a senior surgical trainee well educated to the different procedures) independently counted and classified near-miss events using observational clinical human reliability analysis (OCHRA) [START_REF] Tang | Identification and categorization of technical errors by observational clinical human reliability assessment (OCHRA) during laparoscopic cholecystectomy[END_REF][START_REF] Tang | Objective assessment of surgical operative performance by observational clinical human reliability analysis (OCHRA): a systematic review[END_REF]. They classified near-miss events as grade 1 (minor error, no damage or corrective action required, security control was maintained) and grade 2 (major error, event with no harm) (Table 2). Each procedure was blinded and analyzed by the two separate surgeons. Surgeons were not involved into procedures. Before the study, they were trained to NTS and to assess errors in robotic surgery.

Their inter-observer reliability was evaluated by the intraclass correlation coefficient [START_REF] Shrout | Intraclass correlations: Uses in assessing rater reliability[END_REF]. A coefficient greater than 0.8 corresponded to a good reliability [START_REF] Landis | The measurement of observer agreement for categorical data[END_REF].

Approval by the institutional ethic committee of Nancy University Hospital was obtained, and all surgical teams were observed and filmed after they provided informed consent.

Statistics

Numerical parameters were described by median (quartiles), qualitative parameters as frequency and percentage. We evaluated the relationship between numerical parameters using the Spearman correlation coefficient. According to Cohen [START_REF] Cohen | Statistical power analysis for the behavioral sciences[END_REF], the correlation was considered strong if the absolute value of the correlation coefficient was greater than 0.5. Numerical parameters were compared between groups by a Wilcoxon test. Analyzes were performed using SAS software, version 9.4 (SAS Institute Inc., Cary, NC, USA). The level of significance was set at 5%.

Results

Procedure characteristics

Of the 27 procedures observed between September 2016 and September 2017, one was not included in the study for early laparotomy (due to abdominal adhesions). There was 15 procedures observed by one expert and 11 by the other one. Procedure characteristics are given in Table 3.

NTSRS score

The median NTSRS score was 18 (14; 21), out of a maximum of 40 (Table 4). The lower score was 10 out of 40, and the higher score was 25 out of 40. 42% (n = 11) of teams obtained a NTSRS score higher than 20 out of 40.

In the domain of environment, experts observed poor organization and poor disruptors management (scores < 3 out of 5) in 73% (n = 19) of procedures. In 88% (n = 23), experts noted poor ergonomics because of wrong layout of the console or the robot.

Safe communication was good (score > 3 out of 5) in one procedure, and was assessed 'very poor' in 61% (n = 16) of procedures. Experts found that situation awareness were poor in 69% (n = 18) because of lack of anticipation and not sharing the situation awareness within the team.

Leadership, decision-making and cooperation were assessed acceptable, good or excellent (score > or = 3 out of 5) in respectively 18 (69%), 15 (58%), and 13 procedures (50%).

There was a statistically significant correlation between the environmental dimension and the skill dimension of the NTSRS score (correlation coefficient, r = 0.59, p = 0.002).

Near-miss events

For the 26 observed procedures, a median of 9 (quartiles: 7; 11) near-miss events per procedure was observed (Table 4); 38% (n = 10) of the procedures had more than nine nearmiss events and more than two grade 2 near-misses. The intra-class correlation coefficient for the number of grade 1 near-miss events was 0.87, 95% CI [0.75; 0.94] and 0.80 [0.61; 0.90] for grade 2 near-miss events. When there was fewer than 10 near-miss events, the number of grade 2 near misses was more than 1 in only one case. If there were more than 9 near-miss events, there was fewer than two grade 2 near-miss events in only one procedure.

Relationship between NTSRS scores and number of near-miss events

The number of near-miss events was strongly and negatively correlated with the NTSRS score (r = -0.92, p < 0.001) (Table 5), with strong correlations for both the numbers of grade 1 and 2 events. Near-miss events were correlated with environment score (r = -0.72, p < 0.001) and skills score (r = -0.84, p < 0.001) and both nearmisses grade 1 and 2 were correlated with each dimension of NTSRS score.

Relationship with surgeon's experience

Surgeons had a median of 10 years of experience in surgery (quartiles, 5; 14), and 5 years (4; 6) in robotic surgery. There was little correlation between the number of nearmiss events per procedure and the surgeon's experience (Table 5); further, the surgeon's experience was not related with the NTSRS score, except in the area of decision-making where there was a moderate correlation with number of procedures in robotic surgery (r = 0.45, p < 0.05) and years of experience in robotic surgery (r = 0.4, p < 0.05) (Supplement 1). 

Impressions of teams

The surgeons and the bed-side surgeons thought there was no need for improvements to the quality of their NTS for 15 (58%) and 11 (42%) of the procedures, respectively. There was no negative self-assessment of surgeons on any of the procedures in any areas. For three procedures (12%), bed-side surgeons self-assessed negatively on ergonomics (Table 6). 13 assessments were missing for scrubbed nurses. They thought there was need for improvement of their NTS in 8 procedures. Negative selfassessment for ergonomics was given in two procedures and for communication also for two procedures.

Discussion

Link between NTS and near-miss events

This study shows a strong negative correlation (r = -0.92, p < 0.001) between NTS and number of near-miss events in robotic surgery: the higher the NTSRS score, the fewer near-miss events. NTSRS score was strongly correlated with both near-misses grade 1 (r = -0.8, p < 0.001) and grade 2 (r = -0.88, p > 0.001). This is the first study which proves impact of NTS on near-misses, specifically for robotic surgery. Our study shows how essentials are NTS to reduce near-miss events in robotic surgery.

the literature, there is an improvement in technical performance when NTS are mastered [28]. Schiff et al. found an increase in blood loss and operating time in case of communication failures between the surgeon and his team or when there was a high level of noise in the operating room [START_REF] Schiff | Quality of communication in robotic surgery and surgical outcomes[END_REF].

In our series, we did not observe any harmful intra operative adverse events and no information on patient outcome was available; consequently, the relevance of the identified events for patient outcome could not be ascertained. However, near-misses analysis represents a novel surrogate assessment method for intraoperative technical performance [START_REF] Curtis | Clinical evaluation of intraoperative near misses in laparoscopic rectal cancer surgery[END_REF][START_REF] Van Spall | Near-misses are an opportunity to improve patient safety: adapting strategies of high reliability organizations to healthcare[END_REF]. Analyzes of clinical outcome could be the subject of further studies.

Despite the few procedures observed, we found strong correlations, which let us think that by increasing our workforce, we should strengthen our results.

NTSRS score

NTSRS scores were quite low, half of teams obtained scores lower than 18 out of 40 and the higher NTSRS score was 25 out of 40. Teams obtain acceptable or good scores in the areas of leadership, decision-making and cooperation as experts observed good teams interactions, caring atmosphere, goodwill of surgeon, and appropriate decisions made at the console or the bedside in respectively 69%, 58% and 50% of the procedures.

Whereas in situation awareness and safe communication areas, experts noted poor behaviors as there were hazardous or not effective communication, and lack of feedback.

Experts observed poor organization and disruptors management as there were issues with preparation of equipment, wrong console or robot settings, or failure to complete the checklist and the presence of disruptors, with difficulties to maintain cognitive skills and distraction from the task performed.

A study to attempt validating the NTSRS score should be done. Reliability and reproducibility analyzes of our [START_REF] Raison | Development and validation of a tool for non-technical skills evaluation in robotic surgerythe ICARS system[END_REF], that has been validated and shown to be reproducible for robotic surgery. It includes an environmental dimension and also ergonomics, disruptors and checklist but the study was published after our study period.

We could think principal bias of our study relates to the Hawthorne effect with on-site presence of the assessor and recording devices in operating room. This could improve or deteriorate general surgical teamwork and NTSRS score. However, scores being quite low, we might think that its presence was forgotten once the surgical team was plunged into procedure.

NTS training and bed-side surgeon's role

Although the importance of NTS is recognized, these skills are rarely taught and evaluated during medical training and even though they have been shown to improve patient safety [START_REF] Gordon | Non-technical skills training to enhance patient safety: a systematic review: Non-technical skills education: a systematic review[END_REF].

Yule et al. concluded that dedicated training for NTS helped improve team members NTS and timeliness in managing troubles [START_REF] Yule | Coaching non-technical skills improves surgical residents' performance in a simulated operating room[END_REF]. NTS training is appropriate for all levels and training juniors alongside senior is probably the best way [START_REF] Griffin | Non-technical skills: a review of training and evaluation in urology[END_REF]. It concerns the whole surgical team. Recently, the robotic surgery section of the European Association of Urology proposed a standardized robotic surgery training curriculum, that includes a non-technical dimension [START_REF] Ahmed | Development of a standardised training curriculum for robotic surgery: a consensus statement from an international multidisciplinary group of experts[END_REF][START_REF] Collins | The Importance of technical and non-technical skills in robotic surgery training[END_REF].

Al-Jundi et al. found that 81% of surgical team members considered training in these NTS to be as important as learning technical skills. Despite this, junior surgeons were the group, who considered NTS not to be so important [START_REF] Al-Jundi | Assessing the nontechnical skills of surgical trainees: views of the Theater team[END_REF]. However, the bed-side surgeon has a primary role within the surgical team [START_REF] Sheridan | How to train your surgeon! Experience of a patient side assistant[END_REF][START_REF] Kumar | The 'scrubbed surgeon' in robotic surgery[END_REF] and experts observed surgeons aware of NTS working with a bed-side surgeon who was not aware or not trained in robotic surgery and NTS: safe communication, shared situation awareness, and cooperation were deteriorated.

The benefit of training in robotic surgery through simulation has already been demonstrated for technical and nontechnical skills [START_REF] Ruparel | Assessment of virtual reality robotic simulation performance by urology resident trainees[END_REF][START_REF] Xu | Determination of the latency effects on surgical performance and the acceptable latency levels in telesurgery using the dV-Trainer® simulator[END_REF][START_REF] Ragonese | Psychological aptitude for surgery: the importance of non-technical skills[END_REF] Bootcamps or simulation workshops in multidisciplinary teams are a good way to improve both the technical and non-technical skills of junior surgeons [START_REF] Griffin | Non-technical skills: a review of training and evaluation in urology[END_REF][START_REF] Bamford | Core trainee boot camp, a method for improving technical and non-technical skills of novice surgical trainees. A before and after study[END_REF][START_REF] Trivedi | Educational value of surgical multidisciplinary team meetings for learning non-technical skills-a pilot survey of trainees from two UK Deaneries[END_REF][START_REF] Rashid | Urology technical and non-technical skills development: the emerging role of simulation[END_REF] and should be integrated with robotic surgery training to improve safety.

NTS and experience

In our study, no correlation was found between surgeon's experience and the NTSRS score, except in the area of decision-making. That does not mean experience is not related with NTS acquisition but we should distinguish between experience and specific training in NTS.

A study by Gostlow et al. found that NTS scores initially increased quickly with experience until reaching a peak after the end of junior training and then decreased linearly over time, particularly in the areas of leadership and cooperation [START_REF] Gostlow | Non-technical skills of surgical trainees and experienced surgeons[END_REF].

A recent literature review pointed out that curriculum trained surgeons achieved outcomes rates at least comparable to those of expert surgeons and emphasized the importance of tools for evaluating NTS and the implementation of standardized and validated curricula [START_REF] Palagonia | The safety of urologic robotic surgery depends on the skills of the surgeon[END_REF].

Teams impressions

Most of surgical teams assessed themselves very positively on all of their skills. Only few bed-side surgeons criticized on ergonomics, which seems far from experts evaluation. We did not analyze correlation between experts scores and selfassessments. However, teams, whether the surgeon, the bedside, or the scrubbed nurse, self-assessed very positively, while score assessed by the experts were low. For example, in the safe communication area, surgeons and bed-side surgeons self-assessed themselves positively (> 3 out of 5) in 96% and 88% of procedures while expert's score was more than 3 out of 5 in only one (3.8%) procedure and median was 1 out of 5 (1; 2). In the ergonomics area, experts noted negative scores in 88% of procedures, whereas surgeons, bed-side surgeons and scrubbed nurses self-assessed negatively in respectively 0, 15% and 12% of procedures.

It could be because no intraoperative adverse event occurred during the study that teams felt there is no need for improvement, or because they are not aware of the importance of NTS. Furthermore, while there is a general caring atmosphere in the operating room, maybe team members don't want to give personal negative review as they are afraid of uncertain privacy. In medicine, we often overrate our skills and surgical teams might work on it.

Finally, a Likert scale with general skills is maybe not appropriate for self-assessments and perhaps we should use more specific and relevant questions.

It would be of interest to study whether there is a link between surgeon's leadership and his team's cooperation.

STAN Institute's review

In operating rooms, safe communication is generally weak. However, the observers have detected that surgical teams use a standardized communication for extraction of foreign objects from the patient ("needle extracted", "compress is out",…). They noticed that communication is not always effective and efficient for all kind of request (for example when changing of pneumoperitoneum pressure or preparing equipment). Teams speak a lot but communicate not particularly.

The observers have remarked that surgeon's leadership is essential and his goodwill with his team increases cooperation.

Due to their own training and experience, the surgeon and the bed-side surgeon have a good self-situation awareness. Because of the lack of communication, this situation awareness is not shared with the surgical team and could create a root of near-miss events. With safe verbal communication (transmitter sends a request-receiver collates the message, acts and then gives feedback to the transmitter) situational awareness is increasing within the team.

According to the experts, there are a lot of disruptors in robotic operating rooms (phone calls, colleagues entering and leaving the room, some speaking with the surgeon or with the team, change of a team member) which cause interference in safe communication and influence the leadership and the decision-making.

Teams could also implement briefing which is another security standard procedure. It is done sometimes when surgery is expected to be difficult but remains brief. However, it allows the whole team to be plugged into the procedure and increases situational awareness. No debriefing was observed though it aims to improve team performance. However, these two measures increase the quality of teamwork and the feeling of security in operating theaters [START_REF] Hicks | Improving safety and quality of care with enhanced teamwork through operating room briefings[END_REF][START_REF] Allard | Pre-surgery briefings and safety climate in the operating theatre[END_REF].

Conclusion

High NTSRS score is strongly associated with low number of near-miss events. Thus, improving NTS in robotic surgery may lead to reduce the occurrence of near-misses and could have an impact on risk management. Robotic surgery requires technical deftness and additional mastery of NTS appears to be decisive to raise awareness of the occurrence of errors. We need further studies to prove the role of NTS on clinical outcomes in robotic surgery.
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 1 Fig. 1 Non-technical skills (NTS)

Table 1

 1 The non-technical skills robotic surgery (NTSRS) score

	The NTSRS score		
	Dimension	Minimum-	Element	Behaviours
		Maximum		
		score		
	Environment 3-15	Organization	Preparation of adequate equipment, checklist at the beginning of the interven-
				tion, qualified and trained personnel available
			Ergonomics	Installation of the robot and the console, layout of the room
			Disruptors	Identifying and managing stress and distraction, maintaining cognitive skills
	Skills	5-25	Safe communication	Appropriate and effective verbal communication, presence of feedback
			Situation awareness	Awareness of the patient's condition, difficulties and roles of the team, antici-
				pation of problems
			Cooperation	Interaction with bed-side surgeon, with the nursing team, with the anesthetist

team Leadership Delegation and coordination of tasks to his team, supports his team, does not transmit stress Decision-making Decision on technical or human issues, considers options, argues choices Total score 8-40 Scoring: (1) Very poor (2) poor (3) acceptable (4) good (5) excellent

Table 2

 2 The near-miss events classification

	Near-miss	Intraoperative near-miss events classification	Example error events
	events		
	grade		
	Grade 1	Minor error, inconsequential, no damage or corrective action required, maintain	Applying excessive force, concentration lapses,
		of security control		poor instrument selection or insertion, incor-
				rect order of steps, unplugged cables, tissue
				avulsion, wrong clip application, continues
				procedure with stain on the endoscope, minor
				loss of time, robot arm conflicts
	Grade 2	Major inconsequential error with unsupported safety or consequential event with	Loss of instruments of the field of vision with
		no harm, requiring corrective action but no change in postoperative care	sudden and insistent movements, minor
				bleeding, brutal loss of pneumoperitoneum,
				wrong coagulation parameters, wrong plane
				dissection, accidental trocar extraction, miss-
				ing compress
	Table 3 Procedure characteristics	
			n (%) of procedures
	Experience of surgeons	
	> 150 procedures in robotic surgery	13 (50%)
	20-150 procedures in robotic surgery	11 (42%)
	< 20 procedures in robotic surgery	2 (8%)
	Presence of checklist, briefing or debriefing	
	Complete checklist	1 (4%)
	Partial checklist	16 (62%)
	Briefing		12 (46%)
	Debriefing		2 (8%)

Table 4

 4 Number of near-miss events per procedure and the Non-

	Technical Skills Robotic Surgery (NTSRS) score for the 26 proce-
	dures observed		
		Median (quartiles)	Mini-
			mum-
			maximum
	Number of near-miss events per procedure	
	Total	9 (7;11)	3-20
	Grade 1 near-misses	7 (7;10)	3-14
	Grade 2 near-misses	1 (0;2)	0-7
	Non-Technical Skills Robotic Surgery (NTSRS) Score	
	Environment		
	Ergonomics	2 (2;2)	1-3
	Organization	2 (2;3)	1-3
	Distractors	2 (1;3)	1-3
	Environment score /15	6 (5;7)	3-8
	Skills		
	Communication	1 (1;2)	1-4
	Situation awareness	2 (2;3)	1-4
	Decision-making	3 (2;3)	1-5
	Cooperation	3 (2;4)	1-4
	Leadership	3 (2;4)	1-5
	Skills score/25	13 (9;15)	6-19
	Total Score/40	18 (14;21)	10-25

Table 5

 5 Factors associated with the number of near-miss events, in 26 robotic surgery procedures

	1 Spearman correlation coefficient
	2 Median (quartiles) of the numbers of near-miss events

Table 6

 6 Self-assessment of surgeons and their teams (bed-side surgeons and scrubbed nurses) on their non-technical skills in 26 robotic surgery procedures are necessary. Although, this is a multi-center study with structures with different organizations (private and public) and the assessment was successfully done each time. The score was also blind tested by the experts before the study and seems to show good reproducibility but no statistical analysis have been done and this is one of the limitation of our study. Raison et al. recently proposed a new NTS assessment tool: the Interpersonal and Cognitive Assessment for Robotic Surgery (ICARS) system

		Self-assessment of non-technical skills
		(n (%))		
		Negative	Neutral	Positive
	Surgeon's assessments (n = 26)		
	Ergonomics	0	5 (19%)	21 (81%)
	Communication	0	1 (3.9%)	25 (96%)
	Decision-making	0	0	26 (100%)
	Cooperation	0	0	26 (100%)
	Situation awareness	0	1 (3.9%)	25 (96%)
	Leadership	0	1 (3.9%)	25 (96%)
	Safety	0	1 (3.9%)	25 (96%)
	Bed-side surgeon's assessments (n = 26)		
	Ergonomics	3 (12%)	6 (24%)	17 (65%)
	Communication	0	3 (12%)	23 (88%)
	Decision-making	0	2 (7.7%)	24 (92%)
	Cooperation	0	2 (7.7%)	24 (92%)
	Situation awareness	0	1 (3.8%)	25 (96%)
	Leadership	0	2 (7.7%)	24 (92%)
	Safety	0	4 (15%)	22 (85%)
	Scrubbed nurses assessments (n = 13)		
	Ergonomics	2 (15%)	3 (23%)	8 (61%)
	Communication	2 (15%)	2 (15%)	9 (69%)
	Decision-making	0	0	13
	Cooperation	0	0	13
	Situation awareness	0	0	13
	Leadership	0	1 (8%)	12 (92%)
	Safety	0	1(8%)	12 (92%)

score
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