
Introduction

Minimally invasive surgery (MIS) is gaining popularity as 
technology advances. Robot-assisted surgery represents an 
increasing share of MIS in the field of gynecology as well as 
urology and other surgical specialties. Overall, MIS has some 
advantages, such as decreased blood loss, less postoperative 
pain, shorter hospital stay, better visualization, improved post-
operative recovery, and better cosmetic outcomes, compared 
with open surgical cases. Robotic surgery has additional 
technical advantages, such as 3D viewing and better dexter-
ity compared with conventional laparoscopy. The presence 
of robot-assisted surgery is projected to grow in the various 
surgical fields. Thus, teaching robot-assisted surgical skills 
is becoming part of the curriculum of surgical residency 
programs nationwide. To create well-structured residency 
training, determining future surgeons’ hand-eye coordination 
skills is a necessity (1).
One of the main disadvantages of robotic surgery is that sur-
geons must operate without tactile sense. Therefore, simula-
tion training is necessary to improve the outcome of initial 
hands-on experiences to avoid errors and malpractice. Video 

games have been discussed previously in the English medical 
literature for the development of laparoscopic skills to improve 
the learning curve in simulators and in surgery (2). The idea 
originated from studies that pointed out that video game play-
ing was associated with improved reaction time, spatial visu-
alization, and mental rotation (3, 4). Although some authors 
were unable to show the beneficial effects of video game 
playing on the ability to learn robotic suturing (5), other studies 
concluded that training on video games appeared to improve 
laparoscopic skills (6-8). Our group previously demonstrated 
that residents with prior laparoscopic suturing experience may 
learn more quickly from robotic surgery training than those 
with less laparoscopic surgery experience (9).
Medical schools are currently educating a generation of stu-
dents who played video games from the beginning of their 
childhoods. They have more ability than their older counter-
parts to adapt to technological developments, and their expe-
rience using computers and video game consoles may afford 
them an advantage in their baseline eye-brain-hand coordina-
tion skills. We therefore hypothesize that these visuospatial 
skills acquired from playing video games can be adapted 
to learning robotic surgery skills. To test this hypothesis, we 
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prospectively evaluated the basic robotic simulation exercise 
results of medical students currently playing video games and 
compared them with the results of medical students who previ-
ously played video games but had not played them in the last 
2 years.

Material and Methods

Study design
This was a preliminary cross-sectional descriptive study com-
paring the effects of current or past video game playing on 
the ability to perform robotic simulation exercises. The study 
was conducted in the Department of Obstetrics & Gynecology 
at a State University and was approved by the Institutional 
Review Board (IRB) and the ethics committee. After sign-
ing the informed consent form, all participants answered 
questionnaires to obtain information about their histories 
with video games. The survey included questions about the 
participants’ age, gender, time period of starting to play video 
games, and frequency of play, including the hours of gaming 
per day, hours per week, and duration of game playing time 
per session. Moreover, the type of console used [e.g., Xbox 
(Microsoft Corporation, Redmond, WA, USA), PlayStation (Sony 
Corporation, Minato, Tokyo, Japan), personal computers, or Wii 
(Nintendo, Kyoto, Japan)] and type of game played (first-person 
shooter, third-person shooter, racing games, sports games, 
strategy games, or other) were delineated.

Participants and outcome measures
We used the Mimic Technologies dV-Trainer™ platform (Mimic 
Technologies Inc., Seattle, WA, USA) for robotic simulation, 
which is a validated trainer for robotic surgery (10). The par-
ticipants were divided into 2 groups according to their video 
game playing history (Figure 1): Group I included students who 
had played video games in the last 2 years (n=11) and Group II 
included students who had not played video games in the last 
2 years (n=11). The participants were asked to perform 4 basic 
exercises: “Pick and Place,” “Peg Board-1,” “Ring and Rail,” and 
“Thread the Rings-1.” The objectives were to place the objects 
in matching colored containers, to pick up and transfer rings 
sequentially from peg boards to a single peg on the floor, to pick 
up a ring and guide the ring along a curving rail, and to pass a 
needle and suture through a number of flexible eyelets, respec-
tively (Figure 2). After each exercise, the participants received 
overall scores out of 100 according to the time to complete 

the exercise, economy of motion, instrument collision, use of 
excessive instrument force, instruments out of view, master 
workspace range, and drops.

Statistical analysis
All data were initially checked for any missing variables or 
erroneous entries. Thereafter, data were presented as median 
with interquartile range. The Shapiro-Wilk test was used to 
check data for normal distribution. The between groups statisti-
cal analysis was performed using the Mann-Whitney rank sum 
nonparametric test for continuous variables and the chi-square 
test for categorical variables. All analyses were performed using 
SigmaPlot software version 12.3 (Systat software, Inc., Chicago, 
IL, USA). A p-value of .05 was considered statistically significant.

Results

The median age of the participants was 23 (22-24) years and 24 
(23-26) years in Groups I and II, respectively. The demographic 
and background characteristics are shown Table 1. Among the 
participants, 15 (71.4%) were male and 6 (28.5%) were female. 
Gender distribution between the groups was not significant 
(p=.06). Furthermore, 90.4% of the students started playing 
video games in primary school. Students who continued to play 
video games spent 13.1±7.9 h per week on gaming. The type of 
game consoles used and games played by the participants are 
summarized in Table 2.
When we compared the 2 groups according to the comple-
tion time of each exercise, Group I finished Peg Board-1 more 
quickly than Group II (p>.05), and Group II finished 3 exercises 
more quickly, including Pick and Place, Ring and Rail, and 
Thread the Rings-1. However, none of the differences were 
found to be statistically significant (p>.05) (Table 3). According 
to the overall scores based on the completion time, economy of 
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Figure 1. Participants were divided into Group I and Group II

Participants (n=22)

Students who have been playing video games
(Group I)

3 Completed the exercises (n=11)
3 Did not complete the exercises (n=0)

Analyzed n=11
Lost to follow up (n=0)

Analyzed n=10
Lost to follow up (n=0)

Students who used to play video games but 
not in the last two years

(Group II)
3 Completed the exercises (n=10)
3 Did not complete the exercises (n=1)

Figure 2. a-d. Sample screen shots of the 4 basic exercises: Pick and Place (a), Peg Board-1 (b), Ring and Rail (c), and  Thread the 
Rings-1 (d)

a b c d



motion, instrument collision, use of excessive instrument force, 
instruments out of view, master workspace range, and drops, 
Group I had better results in 3 of 4 exercises, but none of them 
was statistically significant (p>0.05). Moreover, Group II’s high-
er overall score in the remaining test was also not significant 
(p>0.05) (Table 4).

Discussion

As MIS becomes more widespread, teaching robotic surgery 
will be essential to resident training programs, and video games 
can play a role in developing visuospatial skills. However, the 
present study revealed no statistically significant differences in 
the completion time or overall scores for the robotic simula-
tion tests between students who used to play video games and 
those who still played video games.
The main strength of the study is that, to the best of our knowl-
edge, it is the first to evaluate how past video game playing 
affects adoption of robotic surgical skills by comparing current 
players’ abilities with past players’ abilities, which may show 
whether previously acquired skills are adequate for performing 
robotic simulation. The study, however, has limitations. First, 
the main limitation is the power of the study. Although it was a 
prospective study, the sample size was small; thus, the results 
must be interpreted with caution. Nonetheless, this study was 
conducted as preliminary investigation and may provide a 
basis for future studies. The other limitation of the study is the 
lack of additional unmeasured variables, which may affect 
participants’ motor skills. We cannot attribute the eye-brain-
hand coordination abilities only to video games. Moreover, 
some types of video games may have more beneficial effects 
than others. In this study, we did not ask the names of video 
games because they may number in hundreds for the medi-
cal students and concluding their individual effects would be 
impossible. Lastly, gender difference may present a bias in the 
study. Although we aimed to avoid gender bias, female students 
mainly comprised the group who had not played video games 
in the past 2 years. Our preliminary study is inadequate to 
comment on gender bias, and our results must be interpreted 
with caution. Nevertheless, in their study, Kolozsvari et al. (11) 
have supported the view that gender difference does not affect 
performance in early fundamental laparoscopic skill training.
We previously evaluated the effect of gynecology residents’ 
prior laparoscopic experience on the learning curve for robotic 
suturing techniques and found that residents with laparoscopic 
suturing experience may learn robotic surgery techniques more 
quickly than those with limited laparoscopic surgery experi-
ence (9). This transfer of laparoscopic surgery experience to 
robotic surgery sparked the idea of evaluating medical stu-
dents’ baseline abilities on a robotic simulator. Many studies in 
the literature suggest the possible positive effect of video games 
on learning laparoscopic skills (6, 8).
There are also studies evaluating the possible relationship of 
video games with robotic surgery skills. Shane et al evaluated 
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Table 1. Demographic and background characteristics

		  Group I	 Group II	 p value

Median age (years)	 23 (22-24)	 24 (23-26)	 0.02

Sex (n, %)

	 • Male	 10 (90.9%)	 5 (50%)	 0.06

	 • Female	 1 (9.1%)	 5 (50%)

Starting period of playing video games (n, %)

	 • Before primary school	 -	 -	 -

	 • During primary school	 9 (81.8%)	 10 (100%)	 0.47

	 • During secondary	 2 (18.2%)	 -	 - 
	    school or later

Video game history in the last 2 years

	 • Average hours	 13.1±7.9	 -	 - 
	    per week (mean±SD)

	 • Average days	 2.9±1.8	 -	 - 
	    per week (mean±SD)

Table 3. Time to complete the exercises in seconds

	 Group I	 Group II 
	 Median	 Median	 p 
	 (25%-75%)	  (25%-75%)	 value

Pick and Place	 89 (76-116)	 81 (44-104)	 0.32

Peg Board-1	 140 (119-227)	 156 (115-227)	 0.83

Ring and Rail	 104 (66-118)	 86 (58-140)	 0.75

Thread the Rings-1	 291 (229-568)	 264 (211-325)	 0.39

Table 2. Type of game console used and games played by 
the participants*

	 Group I	 Group II 
	 (n=11)	 (n=10)

Console Type

Xbox	 6 (54.5%)	 3 (30%)

Computer	 4 (36.3%)	 5 (50%)

PlayStation	 1 (9.1%)	 1 (10%)

Wii or Nintendo	 -	 1 (10%)

Game Type

First-person shooter game	 5 (45.4%)	 -

Third-person shooter game	 1 (9.1%)	 -

Racing	 -	 2 (20%)

Sports games	 1 (9.1%)	 2 (20%)

Strategy games	 4 (36.3%)	 2 (20%)

Role-playing games	 -	 4 (40%)

*The respondents may have used multiple console and game types

Table 4. Overall scores of each exercise among the participants

	 Group I	 Group II 
	 Median	 Median	 p 
	 (25%-75%)	  (25%-75%)	 value

Pick and Place	 80 (76-88)	 86 (78-92)	 0.45

Peg Board-1	 61 (58-73)	 52 (46-70)	 0.19

Ring and Rail	 76 (67-88)	 74 (69-81)	 0.88

Thread the Rings-1	 52 (45-68)	 45 (23-56)	 0.14



whether surgical novices exposed to previous video game exer-
cises would acquire new surgical skills faster than nonplayers 
and concluded that previous video game exercises shortened 
the time to achieve proficiency on 2 tasks on a validated surgi-
cal simulator (12).
In contrast to these studies, Harper et al collected information 
about the video game experiences of 242 preclinical medical 
students and chose 10 students with the highest and lowest 
video game exposure for closer examination to assess whether 
prior video game experience enhances the acquisition of 
robotic surgical skills. They concluded that medical students’ 
prior video game exposure did not enhance robotic surgical 
performance (5).
Our study evaluated the visuospatial skills of experienced 
video game players who currently played video games versus 
those who had not played video games in the last 2 years and 
how those previously acquired visuospatial skills may relate to 
robotic surgery. Because baseline ability and eye-brain-hand 
coordination on the 3D screen may affect future surgeons’ 
learning curves and skill levels, we need to perform studies to 
determine the optimal age and best methods for developing 
visuospatial skills.
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