Sleep, Stress, and Experience Supersede Vibrotactile Haptic Feedback
as Contributors to Workload During Robotic Surgical Skill Acquisition
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Motivation

How does the absence of haptic feedback in robotic surgery affect
surgical skill acquisition? This study i1s a prospective single-blinded
randomized controlled trial examining the effect of haptic feedback of
iInstrument vibrations [1] during simulation-based training on resident
workload and performance during simulated bariatric surgery and live
operating room (OR) robotic-assisted sleeve gastrectomy (RASG).

Methods

Procedure: Twelve surgical residents (seven PGY-3, five PGY-7) were
randomized to receive either haptic feedback or no haptic feedback
during a proctored simulation session that took place before the first
operative cases of a bariatric service rotation. None of the participants
had experience as a console surgeon prior to the study. Participants each
performed 5 simulated bariatric surgical procedures and between 3 and
14 live patient RASGs. Workload measures including pre- and post-
procedure State-Trait Anxiety Inventory (STAI) [2] and NASA Task Load
Index (TLX) [3] were recorded in both the simulated and OR settings.

Analysis: Multiple backward linear regression was performed to examine
potential associations between workload measures and factors including
haptic feedback, PGY level, number of cases already completed in the
study, robotic operative time (in minutes), and sleep the previous night
(in hours).

Results

The twelve subjects performed a total of 60 simulated and 79 live
operating room RASGs. Sample video images from the simulated and live
OR procedures are displayed in Figure 1.
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Figure 1: Video images from simulated (left) and live OR (right) robotic-assisted
sleeve gastrectomies (RASG)
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Figure 2: Correlation between predicted and actual TLX score from
simulated (left) and live OR (right) bariatric surgical procedures

For both simulated and live RASGs, decreasing PGY-level, longer procedure time, and higher pre-
orocedure STAI were associated with higher reported workload as measured by TLX score. Increased

nours of sleep were associated with lower TLX score for simulated RASGs, and increasing RASG case

Table 1. Multiple backward regression for resident workload

Unstandardized

Setting Parameter Coefficients p-value
B SE
Simulation (Intercept) 0.483 0.100 <0.001
(n=60) PGY Level -0.104 0.024 <0.001
Sleep (hours) -0.052 0.016 0.002
Time (minutes) 0.005 0.001 <0.001
STAI pre-procedure 0.021 0.007 0.003
Live OR (Intercept) 0.345 0.063 <0.001
(n=76) PGY Level -0.096 0.032 0.004
Case Total -0.019 0.004 <0.001
Time (minutes) 0.002 0.001 0.003
STAI pre-procedure 0.016 0.004 <0.001

SE: Standard error, OR: Operating room, PGY: Post-graduate year, Time: Operative time, STAL State-Trait Anxiety Inventory

Discussion

Regression analysis did not identify haptic feedback during simulation training
as a contributing factor to reported trainee workload during the simulated or
Ive OR RASGs. However, decreasing PGY-level, longer procedure time, and
nigher pre-procedure stress as measured by the STAI were associated with
nigher TLX score, suggesting that these three factors demonstrate utility as
consistent predictors of workload during the educational transition from the
simulated to OR setting. The relevance of sleep and case experience to
workload may warrant further investigation in the context of trainees as well as
experienced surgeons. The TLX survey may be a more robust workload
measure than the STAI survey in the context of robotic surgery.
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