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Abstract

The objectives of the study were to describe robotic-assisted surgery training programs currently being used by ACGME-
accredited obstetrics and gynecology (OB/Gyn) residency programs and to explore residents’ attitudes towards their robotic
surgery training curricula to evaluate resident desire for robotics training. We conducted a cross-sectional study of OB/Gyn
residents for the 2015-2016 academic year. Participants completed a 31-item online questionnaire regarding their robotic-
assisted surgical training and associated perspectives. Analyses of these data were primarily descriptive. In total, 98.9% of
included respondents (N = 177) reported availability of a surgical robot at their training institution, and 35.0% of participants
reported not having any structured robotics training program at their institution. The most commonly used training modalities
included online modules (62.2%), dual-assist console (55.1%) and virtual reality simulation (50.3%). The most commonly
reported barriers to completing a robots training were a lack of personal time (56.2%) and availability of the virtual reality
simulator or access to the robotic equipment (29.2%). OB/Gyn residents desire robotics training and are exposed to a wide
variety of training modalities. The ACGME should consider recommending the incorporation of a standardized formal
robotics training program as part of the OB/Gyn residency curriculum.
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Introduction

Over 570,000 robotic-assisted procedures were performed in
the United States in 2014 resulting in an increased interest in
developing structured robotic training programs [1]. Modali-
ties used in robotic surgery training curricula vary widely
and include didactic sessions, skills labs, virtual reality sim-
ulation, cadaver training, case observation, and proctoring
[2]. The American College of Obstetricians and Gynecolo-
gists (ACOQG) recently released a statement in conjunction
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Erinn.hade@osumc.edu ing the growth of robotic surgery [3]. Within the statement,
ACOG and SGS recommended that surgeons complete a
didactic education program and hands-on training. However,
Ritu Salani there were no plans for formal training programs recom-
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that surgeons must complete a didactic educational program
offered by an accredited program, and practitioners must
have hands-on training.

To date, there have been very few studies about for-
mal robotic training programs incorporated into OB/Gyn
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residencies. In 2011, a cross-sectional survey of OB/Gyn
residency directors revealed that although robotic surgical
systems were available at 78% of the institutions, only 58%
of programs had incorporated robotic surgical training as
part of residency program [4]. Another study evaluating
resident access to robotics training demonstrated that only
38% of residents had access to formal training despite 79%
of respondents believing that their institution should provide
such training [5]. The robotic training modalities reported in
this study were limited to lectures, online modules, pelvic
trainers, and animal laboratories; however, the time neces-
sary to complete training was not stated. Furthermore, there
has been little research about incorporation of more recent
training technologies such as virtual reality simulation which
has been shown to be an efficient way to acquire robotic
skills or dual-assist console [6].

The objectives of this cross-sectional study were the
following: (1) to describe the training programs currently
being used by ACGME-accredited OB/Gyn residency pro-
grams for robotic-assisted surgery training including types
of training modalities and resident exposure to robotics; (2)
to explore residents’ attitudes towards their robotic surgery
training curricula to evaluate resident desire for robotics
training; and (3) to identify possible barriers to implanta-
tion of a robotics training program.

Methods

This was an IRB-exempt multi-institutional survey of post-
graduate years (PGY) 1-4 residents in all ACGME-accred-
ited OB/Gyn residency programs enrolled for the 2015-2016
academic year. An online survey tool was used to create
a 31-question questionnaire, to assess resident exposure to
robotic-assisted surgical training programs, types of train-
ing modalities being utilized, and resident attitudes towards
their training experience. The survey was distributed to all
program coordinators of accredited OB/Gyn residency pro-
grams for the 2015-2016 academic year via email. Program
coordinators could then forward the survey to their enrolled
residents. Periodic email reminders containing the link to
the survey were sent to the residency program coordinator.
Exclusion criteria included prior training in a surgical resi-
dent program outside of OB/Gyn such as urology, general
surgery, neurosurgery or plastic surgery.

The data collected included demographic information,
quantification of robotic surgical exposure, role as pri-
mary surgeon (as defined as completing 50% of the case)
and comfort level with different robotics tasks. Exposure
to the following training modalities was also recorded: for-
mal didactics, online modules, dry laboratory, laparoscopic
training, virtual reality simulator, cadaver/animal labs, live
case observation, and dual-assist console usage. Additional
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data were collected to explore residents’ perceptions and
attitudes towards their robotics training experience using
Likert scale questions.

Analyses of these data were primarily descriptive. Demo-
graphic characteristics of respondents were compared using
Chi square. Response rates were presented descriptively as
percentages. A number of training modalities were reported
as both the mean and range. All data manipulation and anal-
yses were conducted in SAS software, Version 9.4 (SAS
Institute Inc, Cary, NC).

Results
Demographics

There were 186 surveys completed. This represents approxi-
mately 3.8% of the population of OB/Gyn residents in the
United States during the 2015-2016 academic year; how-
ever, given the distribution method of the survey the true
sample size is unknown. Nine surveys were excluded from
the analysis due to missing demographic data, PGY > 4, or
prior residency experience. A majority of respondents were
females (82.6%) in either their PGY-2 (27.5%) or PGY-3
(32.0%) (Table 1). The most commonly reported residency
type was university programs (57.3%) located in the North-
east (38.8%) or Midwest (33.1%). Over 98% of respondents

Table 1 Demographics of respondents

Demographic variable Frequency Percentage
Gender

Female 147 82.6

Male 30 16.9
Postgraduate year

First year 32 18.0

Second year 49 27.5

Third year 57 32.0

Fourth year 40 22.5
Type of residency

University 102 57.3

University-affiliated 36 20.2

Community 39 21.9
Geographical location

Northeast 69 38.8

South 26 14.6

Midwest 59 33.1

West Coast 24 13.5
Auvailability of surgical robot

Yes 176 98.9

No 2 1.1
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reported that there was a surgical robot available at their
institution.

Structured robotics training program

Approximately, 65% of respondents were required to com-
plete a structured robotics training program prior to sit-
ting at the surgical console. The mean number of training
modalities being utilized in formal training programs was
1.6 (range 1-8). Online modules (79.7%) were the most
commonly utilized training modalities in formal training
programs followed closely by dual-assist console (72.1%)
and virtual reality simulation (65.0%). Additionally, 72.1%
of participants reported receiving hands-on training on set-
up, docking and troubleshooting the robot. Animal/cadaver
labs were the least commonly utilized modalities (11.2%).
Of the respondents required to complete formal didac-
tics as part of their robotic-assisted surgical training, 46.3%
of respondents reported they had 2—5 h of didactics while
13.0% of respondents had at least 10 h of formal didactics.
Virtual reality simulators were used by 65% of the respond-
ents, the most common of which is the da Vinci® Skill Simu-
lator (59.9%). Approximately, 67% of participants reported
requiring at least 6 h to complete their mandatory virtual
reality simulation modules. Despite a majority of respond-
ents participating in a structured robotics training program,
50.3% of respondents reported that they did not have formal
evaluations as a component of their training program. The
most commonly utilized evaluation method was scoring of
virtual reality modules (17.3%) followed by written evalua-
tion of observed surgical techniques completed by attendings

(12.1%).
Robotics-assisted surgical exposure
Of the 177 respondents with complete data 172 (97.2%)

reported observing at least one robotic surgery at this

Fig. 1 Resident assessment of
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point of their residency training while 65% of partici-
pants observed at least ten robotic procedures. Twenty-one
(11.7%) respondents had never assisted during a robotic
surgery while 85 (47.8%) reported assisting for at least ten
robotic surgical procedures to date. To this point in training,
a majority of residents (60.1%) reported that they had never
been the primary surgeon for a robotic case. Approximately,
21% of respondents had completed five or fewer cases as
primary surgeon. Residents reported exposure to robotic-
assisted surgery in a wide range of clinical rotations with
the most common rotations being gynecologic oncology
(92.2%), benign gynecology (83.8%) and urogyneocology/
pelvic floor reconstruction (45.3%).

Resident perceptions of their robotics training

Respondents with an available formal robotics surgical train-
ing procedure were asked to identify the most useful and
least useful training modalities (Fig. 1). Approximately, 50%
of respondents identified dual-assist console as the most use-
ful training modality, while 50.9% of participants selected
online modules as the least useful training modalities. Over
74% of respondents identified a barrier to completion of a
robotics training program. Of participants who identified a
barrier, 71 respondents (55.9%) reported only one barrier to
their training, while 11 respondents (8.6%) selected three
or more barriers to training. The most commonly identi-
fied barrier was personal time available to complete training
components followed by availability of the simulator/robot
(Fig. 2).

Most respondents (68.2%) felt that robotics training is
at least “probably important” as part of residency training,
and 77.5% either agreed or strongly agreed that they would
like to receive formal training in robotics surgery. Approxi-
mately, 26% of respondents felt that robotic-assisted surgical
cases decreased resident participation in learning surgical
procedures. With regard to the use of robotics in clinical
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Fig.2 Resident-reported barriers to completion of robotic training

practice following residency training, 25.4% of respondents
either strongly disagreed or disagreed with the statement “I
plan to use surgical robotics in my future practice” while
42.2% agreed or strongly agreed with this statement.

Discussion

The purpose of this study was to describe both the current
training programs being utilized in OB/Gyn residents and
to assess resident attitudes towards this training. This study
found that 98.9% of respondents had access to a robot con-
sole at their training institution which is greatly improved
from a prior survey in 2011 in which access to robotic surgi-
cal systems in OB/Gyn residencies was reported at 58% [4].
Furthermore, 65.0% of respondents were required to com-
plete a structured robotics training program prior to being
allowed activity at the surgical console compared to 16% in
a 2010 study [5]. Importantly, in the current study, 68% of
participants agreed that robotics training is a critical part
of residency training, and 78% desired structured robotics
training. These results are consistent with prior studies with
reported ranges of 57-79% in residents from both OB/Gyn
and general surgery programs [35, 7].

This study illustrated the wide variety of robotic-assisted
surgical training modalities currently being utilized in OB/
Gyn residency training programs. Dual-assist console and
virtual reality simulation were noted by the respondents to
be the most useful training modalities and these responses
are congruent with the data evaluating the subjective utility
of these training modalities [3, 8]. Several prospective stud-
ies have shown the effect of virtual reality robotic surgical
simulation in improving trainees’ abilities in the operating
room [9, 10]. There are less data regarding the objective util-
ity of the dual-assist console and expert-guided mentorship
in a dry laboratory setting as several recent studies did not
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show any significant difference in performance time during
the teaching of training drills to medical students [11, 12].
However, benefits of the use of the dual console may allow
for more rapid involvement of the residents in surgical cases
and may be more time efficient [13].

Though the current study addresses a topic with limited
data, there are several weaknesses that should be recognized.
First, while we likely have a low response rate, we are una-
ble to confirm how many participants ultimately received
the survey due to the two-step distribution made necessary
due to the lack of accessible, centralized resident contact
information. Additionally, it is possible that our results were
affected by respondent bias, in which residents with an inter-
est in robotics or a formal robotics training program may
have been more motivated to complete the survey. However,
the demographic data illustrate the variety of respondents
in terms of program type, gender, geographic location, and
postgraduate year reflective of the overall OB/Gyn resident
population. It is important to note that despite this study
excluding residents receiving training in other surgical sub-
specialties, our results are similar to prior studies regard-
ing formal robotics training in different surgical specialties
[4, 5, 14]. Future efforts to improve response rates could
include partnering with the Council on Resident Education
in Obstetrics and Gynecology of ACOG for survey admin-
istration and providing incentives for responses.

Given that a majority of residents report access to a surgi-
cal robot, it is essential to implement a standardize robot-
ics training for all OB/Gyn residency programs. Previous
research has shown that a comprehensive training for robotic
surgery was associated with high reliability and significant
educational benefit [6, 15]. In one such study, 55 participants
from general surgery, urology and gynecology were enrolled
in a 2-month curriculum that included the following: online
didactics, hands-on tutorials, and nine inanimate tasks modi-
fied from the Fundamentals of Laparoscopic Surgery pro-
gram [15]. Approximately, 96% of participants enrolled in
the curriculum successfully completed all components in
9-17 h and reached proficiency after a mean of 72 repeti-
tions. A more recent study of implementation of a standard
robotics curriculum in general surgery combined trainee-
directed and expert-directed learning utilizing a wide vari-
ety of training modalities [16]. Ultimately, all participants
(N =20) completed the curriculum and 65% of participants
reported sitting at the surgeon console. Similar to our study,
these authors found that the major barrier to completion of
the robotics curriculum was resident time availability.

While more research is needed in evaluating proficiency
and establishing benchmark performance standards in the
current robotic training programs proposed in the literature,
our findings confirm that there is a desire for formal robotics
training as reported by residents. Additionally, while over
97% of residents report at least observing a robotic surgery,
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less than 66% of these residents reported any formal robotics
training. Given these findings, we recommend consideration
of implementation of a standard robotics training program.
The development of structured curriculum should consist of
clear objectives and goals, a wide variety of training modali-
ties, and be completed in a reasonable timeframe [6]. As
time and access were identified as major barriers to robotic
training, residency programs should consider incorporating
robotic training into protected didactics time. Furthermore,
the formalized curriculum should be intermittently evalu-
ated and modified as more research becomes available about
validated proficiency benchmarks, training learning curves,
and efficiency of training.
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