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The Value of Audio Devices in the
Endoscopy Room (VADER) study:
a randomised controlled trial
Abstract
usic has been used in med-
ical therapy and healing
Objective: To evaluate the effect of Star Wars music (SWM) compared
with endoscopist-selected popular music (PM) on quality outcomes in
colonoscopy.

Design and setting: A single-centre, prospective, randomised controlled
trial conducted in an endoscopy suite within a quaternary-centre
gastroenterology unit, Melbourne, Australia.

Main outcome measures: The primary outcome measures were procedure
time, polyp detection rate (PDR) and adenoma detection rate (ADR). The
secondary outcome measure was adenomas per colonoscopy (APC).

Results: 103 colonoscopies were analysed: 58 in the SWM group and 45
in the PM group. Bowel preparation was assessed as good or excellent in
57% of the SWM group compared with 69% of the PM group (P < 0.01).
The PDR was significantly higher in the SWM group than in the PM group
(60% v 35%; P ¼ 0.006). Similarly, the ADR was significantly higher in
the SWM group than in the PM group (48% v 27%; P ¼ 0.01). The APC in
the SWM group was 84% compared with 35% in the PM group
(P ¼ 0.01).

Conclusion: SWM compared with PM improves key quality outcomes
in colonoscopy, despite poorer bowel preparation.
Msince Ancient Greek times.1

Its use in the operating theatre has
been longstanding, with reports of
its potential therapeutic effects
dating back to the 1940s.2 Music
therapy before and during an oper-
ation has been shown to reduce
anaesthetic requirement and pa-
tient anxiety,3 and improve overall
satisfaction.4 There is also evidence
that proceduralist-selected music
improves surgical skill acquisition.5

In gastrointestinal endoscopy,music
has shown benefits for patients;6-14

however, there are no data on the
effects of music on improving the
performance of endoscopists and on
whether a specific style of music
would lead to optimal performance.
This is particularly relevant in an era
where high volumes of endoscopic
procedures are performed in an
often stressful clinical environment,
and where procedural outcomes,
such as adenoma detection rate
(ADR) in colonoscopy, are reported
as validated benchmarks of quality
endoscopy.

The appropriate style of music to
use and avoid in the operating
theatre has been previously pro-
posed,15 butmusic from epicmovies
was absent from this list. The
soundtracks from suchmovies often
contain uplifting musical tracks
associated with glory, success and
large-scale victory. Given we are
avid fans of the Star Wars movies
(Lucasfilm Ltd), and with the
imminent release of the latest
instalment, Star Wars: The Force
Awakens, we felt it would be impor-
tant and timely to evaluate the effect
of music from the Star Wars sound-
track in colonoscopy. Therefore, we
hypothesised that Star Wars music
(SWM) would be superior to
endoscopist-selected popular music
(PM) when measuring quality
outcomes in colonoscopy.
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Materials and methods

Inahospital far, far away (Melbourne,
Australia), patients were recruited
from endoscopy lists from a single
quaternary-centre gastroenterology
unit between June and August 2015.
All human subjects undergoing colo-
noscopy for any indication were
included in the study. Ewoks and
Wookies were excluded from the
study owing to their inability to pro-
vide informed consent, but fortu-
nately none were identified on the
colonoscopy lists. The Austin Health
Human Research Ethics Committee
approved the project. The Jedi Coun-
cil could not be contacted despite
numerous attempts — clouded their
contact details were.

Bowel preparation was performed
using three sachets of sodium pico-
sulfate for healthy patients and a
volume-reduced regimen for patients
with substantial comorbidities. A
split-dose bowel preparation was
used for afternoon procedures. All
colonoscopies were performed un-
der anaesthetist-administered moni-
tored sedation with intravenous
propofol. An Olympus 190-Series
colonoscope (Olympus Medical Sys-
tems) was used in all cases. ProVa-
tion MD (ProVation Medical) was
used for procedure documentation
and coding.

Randomisationwas performed using
a coin toss by the endoscopist before
colonoscopy to determine which
music would be played: heads for
SWM; tails for endoscopist-selected
PM. SWM included the soundtrack
from Star Wars: Episode III Revenge
of the Sith, of which “Battle of
the Heroes” (composed by John
Williams) was the most commonly
played track. The music was played
through a personal computer in the
endoscopy suite at a volume of be-
tween about 40 and 70 decibels,
depending on the tolerance of the
other endoscopy staff, and began
before commencement of the colo-
noscopy. Patientswere blinded to the
music type being used.

Five endoscopists participated in
the study: one consultant with 10
years’ experience (Jedi Master) and
four specialist registrars with 1e2
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1 Patient characteristics and colonoscopy outcomes*

Variable
Popular

music (n ¼ 45)
Star Wars

music (n ¼ 58) P

Sex, men 23 36 0.055

Mean age, years (range) 63.8 (22e88) 65.5 (23e93) 0.13

Indications

Anaemia 6 18

National bowel colon cancer screening 19 21

Follow-up

Polyp 5 5

Cancer 1 0

Constipation 1 4

Diarrhoea 2 3

Pain 3 2

Perirectal bleeding 3 0

Weight loss 0 1

Inflammatory bowel disease surveillance 2 2

Other 3 2

Preparation quality

Excellent 1 1

Good 30 32

Fair 12 20

Poor 2 5

Good or excellent quality (%) 31/45 (69%) 33/58 (57%) <0.01

Procedures carried out by:

Consultant (Jedi Master) 22 28 0.45

Registrar (Padawan) 23 30

Extent†

Caecum 13 22 0.016

Terminal ileum 31 35 0.23

Insertion time, min

Mean (SD) 8.0 (7.6) 6.8 (5.8) 0.056

Median 6 6

Range 2e42 1e35

Withdrawal time, min

Mean (SD) 13.7 (8.6) 14.0 (8.0) 0.87

Median 12 12
years’ experience (Padawans). An
independent member of the endos-
copy team kept timings of pro-
cedures, and endoscopists were
blinded to these timings. Timing
commenced when the scope entered
the anus (outer rim) and continued
until the scope was withdrawn from
the colon. The Padawans were su-
pervised by a Jedi Master endo-
scopist for each procedure and
advised to use the Force, and not
force, during the colonoscopy.

Patient demographics and the pres-
ence of diverticular disease were
recorded. The quality of bowel
preparation was assessed by the
endoscopist using qualitative de-
scriptors (“excellent”, “good”, “fair”
or “poor”). Primary end points were
the procedure time, polyp detection
rate (PDR) and adenoma detection
rate (ADR). The PDR was defined as
the number of colonoscopies in
which one or more polyps were
removed, divided by the total num-
ber of colonoscopies performed. The
ADR was defined as the number of
colonoscopies in which one or more
adenomas were removed, divided
by the total number of colonoscopies.
A secondary end point was the
recently proposed quality measure,
adenomas per colonoscopy (APC),
defined as the total number of ade-
nomas detected divided by the
number of colonoscopies.16

Data were analysed using the statis-
tical software GraphPad Prism,
version 6 (GraphPad Software, Inc).
Non-parametric data comparisons
between the two groups used
ManneWhitney tests to determine
differences in procedure time and
PDR. P � 0.05 was used as the sta-
tistical significance level.
Range 6e50 6e52

Polyp detection rate (%) 16/45 (36%) 35/58 (60%) 0.006

Second polyp detection rate (%) 7/16 (43%) 20/35 (57%) 0.19

Polyp retrieval rate (%) 15/16 (93%) 32/35 (91%)

Adenoma detection rate (%) 12/45 (27%) 28/58 (48%) 0.01

Adenoma per colonoscopy (%) 16/45 (35%) 49/58 (84%) 0.01

Total adenomas 16 49

Diverticulosis (%) 23/45 (51%) 16/58 (27%) 0.007

*Data are the number of patients unless otherwise indicated. †There was one aborted procedure in each group due to poor
bowel preparation. u
Results

Box 1 details the patient characteris-
tics and colonoscopy outcomes. One
hundred and three colonoscopies
were included in the analysis: 58 in
the SWM group and 45 in the PM
group. A similar number of colonos-
copies were performed by the Jedi
Master in both groups (P ¼ 0.45).
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2 Artist’s impression of the future standard practice in endoscopy
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Mean ages were 64 and 66 years (P¼
0.13); 62% and 51% of patients in the
SWM and PM groups, respectively,
were men (P ¼ 0.055). The most
common indications for colonoscopy
were positive faecal occult blood test,
anaemia for investigation, and a
personal history of polyps. Colonos-
copies for bowel cancer screening
and in patients with a history of
polyps were evenly distributed be-
tween the two groups (P ¼ 0.18).

Bowel preparation was assessed as
good or excellent in 57% of the SWM
group compared with 69% in the PM
group (P < 0.01). Caecal intubation
rates were high in both groups
(98% and 97%, SWMandPMgroups,
respectively). The procedure dura-
tion was similar in both groups, with
total procedure times of 20 minutes
and 22 minutes and withdrawal
times of 14 minutes in both groups
(P ¼ 0.87) in the SWM and PM
groups, respectively.

The PDR was significantly higher in
the SWMgroup than in the PMgroup
(60% v 35%; P¼ 0.006). Similarly, the
ADR was significantly higher in the
SWM group than the PM group
(48%v 27%;P¼ 0.01). TheAPC in the
SWMgroupwas 84% comparedwith
35% in the PM group (P ¼ 0.01).
Discussion

Colonoscopy is a key intervention to
prevent bowel cancer.17 With
an increasing uptake of bowel can-
cer screening, demand on colonos-
copy services is high. Of note,
individuals from the baby boomer
generation, many of whom were
fans of the original Star Wars tril-
ogy, are approaching the appro-
priate age to undergo bowel cancer
screening. It is therefore essential
that strategies to enhance quality
outcomes in colonoscopy are eval-
uated. Environmental consider-
ations are important, and music has
been shown to improve a proce-
duralist’s skills. Our prospective,
single-centre randomised con-
trolled trial study supports the
positive effects of music in pro-
cedures, and demonstrated a higher
PDR andADRwith SWMcompared
with PM during colonoscopy.
MJA 203 (11) j 14 December 2015
Higher PDRs and ADRs were ach-
ieved in the SWM group compared
with the PM group, despite a similar
procedure time and a lower rate of
optimal bowel preparation. It would
be expected that a poorer quality of
bowel preparation would lead to a
lower PDR and ADR and prolonged
procedure duration. Poor prepara-
tion leads to missed lesions. Missed
lesions lead to interval cancers. In-
terval cancers may have serious con-
sequences for the affected patients.
SWM may break this cycle. Our
finding that the PDR and ADR were
higher in the SWM group may relate
to the heightened observation skills
of the endoscopist in a conducive
musical environment. Proceduralist-
selected music, which was used in
both groups of our study, has been
found to induce neurohormonal and
immune system changes that lead to
improved procedural performance;18

however, this does not explain the
differences observed between the
groups. As Star Wars fans, we must
suspect that the Force was also
involved, enhancing our Force-
sensitive abilities to detect polyps,
despite an overall more hostile
luminal environment. Akin to Luke
Skywalker’s destruction of the Death
Star in Star Wars: Episode IV A New
Hope, despite beingpursuedbyDarth
Vader and TIE fighters, we trusted
the Force to guide us through the
murky colonic waters to locate and
destroy polyps.

There are some limitations in our
study. Despite being randomised,
there was a non-significant trend to-
wards a greater proportion of men in
the SWM group compared with the
PM group. Also, there were dispro-
portionate numbers in the two
groups. Both may be explained by
flaws in randomisation; however,
other key parameters known to
influence PDR and ADR, such as be-
ing referred for colonoscopy after
receiving a positive faecal occult
blood test result fromparticipation in



theNational Bowel Cancer Screening
Program, were distributed evenly.
Differences by sex between the
groups were unlikely to account for
the almost twofold increase in ADR
in the SWM group compared with
the PM group. Given that the Star
Wars fan base is predominantly male
and there were more males rando-
mised to the SWM group, it is again
plausible that the Forcewas involved
— influence the coin toss itmay have.

Without concealment allocation, it
could be argued that the higher PDRs
and ADRs in the SWM group were
due to performance bias. However,
the ADRs in the PM and SWM
groups were at the expected level
for the study population,19-22 so it
is unlikely that deliberate under-
performance in the PM group led to
the observed difference in PDRs and
ADRs between the groups. Addi-
tionally, the attainment of at least a
90% caecal intubation rate and an
ADR of 20% was achieved in both
groups and is in keeping with the
current recommended guidelines for
quality colonoscopy.23

It is unclear from this study if the
improved endoscopic outcomes are
specific to SWMor can be generalised
to other epic movie soundtracks. A
future study could, for example,
assess the impact of music from the
Lord of the Rings on endoscopic
parameters.Of course, other non-Star
Wars soundtracks would not be
able to harness the power of the
Force. If the Force is responsible for
the superior endoscopic outcomes
demonstrated in this, the addition of
other Star Wars paraphernalia to the
endoscopy suite may be of additive
value. The wearing of Star Wars
costumes may become a standard of
practice in the future (Box 2).

In conclusion, SWM improves PDR
and ADR in colonoscopy despite
poorer quality bowel preparation
when compared with PM. We re-
commend the widespread use of
SWM in endoscopy rooms to improve
quality outcomes. May the Force be
with you.

Acknowledgements: We thank Jeremy Weiss, who
created the figure in Box 2.

Competing interests: No relevant disclosures.n

ª 2015 AMPCo Pty Ltd. Produced with Elsevier B.V. All rights
reserved.

References are available online at www.mja.com.au.
MJA 203 (11) j 14 December 2015 475

http://www.mja.com.au


475.e1
1 Moris DN, Linos D. Music meets surgery: 9 Smolen D,Topp R, Singer L.The effect of 17 Zauber AG, Winawer SJ, O’Brien MJ,

two sides to the art of “healing”. Surg
Endosc 2013; 27: 719-723.

2 Pickrell KL, Metzger JT, Wilde NJ, et al.
The use and therapeutic value of music
in the hospital and operating room.
Plast Reconstr Surg 1950; 6: 142-152.

3 Lee KC, Chao YH, Yiin JJ, et al.
Effectiveness of different music-playing
devices for reducing preoperative
anxiety: a clinical control study.
Int J Nurs Stud 2011; 48: 1180-1187.

4 Zhang XW, Fan Y, Manyande A, et al.
Effects of music on target-controlled
infusion of propofol requirements
during combined spinal-epidural
anaesthesia. Anaesthesia 2005; 60:
990-994.

5 Siu KC, Suh IH, Mukherjee M, et al. The
effect of music on robot-assisted
laparoscopic surgical performance. Surg
Innov 2010; 17: 306-311.

6 Bechtold ML, Puli SR, Othman MO,
et al. Effect of music on patients
undergoing colonoscopy: a meta-
analysis of randomized controlled
trials. Dig Dis Sci 2009; 54: 19-24.

7 Kotwal MR, Rinchhen CZ, Ringe VV.
Stress reduction through listening to
Indian classical music during
gastroscopy. Diagn Ther Endosc 1998;
4: 191-197.

8 Ovayolu N, Ucan O, Pehlivan S, et al.
Listening to Turkish classical music
decreases patients’ anxiety, pain,
dissatisfaction and the dose of
sedative and analgesic drugs during
colonoscopy: a prospective randomized
controlled trial. World J Gastroenterol
2006; 12: 7532-7536.
MJA 203 (11) j 14 December 2015
self-selected music during colonoscopy
on anxiety, heart rate, and blood
pressure.Appl Nurs Res 2002; 15: 126-136.

10 Wang MC, Zhang LY, Zhang YL, et al.
Effect of music in endoscopy
procedures: systematic review and
meta-analysis of randomized
controlled trials. Pain Med 2014; 15:
1786-1794.

11 Uedo N, Ishikawa H, Morimoto K, et al.
Reduction in salivary cortisol level by
music therapy during colonoscopic
examination. Hepato-gastroenterology
2004; 51: 451-453.

12 Palakanis KC, DeNobile JW,
Sweeney WB, Blankenship CL.
Effect of music therapy on state
anxiety in patients undergoing
flexible sigmoidoscopy. Dis Colon
Rectum 1994; 37: 478-481.

13 Bampton P, Draper B. Effect of
relaxation music on patient tolerance
of gastrointestinal endoscopic
procedures. J Clin Gastroenterol 1997;
25: 343-345.

14 Tam WW,Wong EL, Twinn SF. Effect of
music on procedure time and sedation
during colonoscopy: a meta-analysis.
World J Gastroenterol 2008; 14:
5336-5343.

15 Bosanquet DC, Glasbey JC, Chavez R.
Making music in the operating theatre.
BMJ 2014; 349: g7436.

16 Kahi CJ, Vemulapalli KC, Johnson CS,
Rex DK. Improving measurement of the
adenoma detection rate and adenoma
per colonoscopy quality metric: the
Indiana University experience.
Gastrointest Endosc 2014; 79: 448-454.
et al. Colonoscopic polypectomy and
long-term prevention of colorectal-
cancer deaths. N Engl J Med 2012; 366:
687-696.

18 Leardi S, Pietroletti R, Angeloni G, et al.
Randomised clinical trial examining the
effect of music therapy in stress
response to day surgery. Br J Surg 2007;
94: 943-947.

19 Johnson DA, Gurney MS, Volpe RJ,
et al. A prospective study of the
prevalence of colonic neoplasms in
asymptomatic patients with an
age-related risk. Am J Gastroenterol
1990; 85: 969-974.

20 Lieberman DA, Smith FW. Screening
for colon malignancy with colonoscopy.
Am J Gastroenterol 1991; 86: 946-951.

21 Lieberman DA, Weiss DG, Bond JH,
et al. Use of colonoscopy to screen
asymptomatic adults for colorectal
cancer. Veterans Affairs Cooperative
Study Group 380. N Engl J Med 2000;
343: 162-168.

22 Imperiale TF, Wagner DR, Lin CY,
et al. Risk of advanced proximal
neoplasms in asymptomatic adults
according to the distal colorectal
findings. N Engl J Med 2000; 343:
169-174.

23 Cancer Council Australia Colonoscopy
Surveillance Working Party. Clinical
Practice Guidelines for Surveillance
Colonoscopy e in adenoma follow-up;
following curative resection of
colorectal cancer; and for cancer
surveillance in inflammatory bowel
disease. Sydney: Cancer Council
Australia, 2011.-


	The Value of Audio Devices in the Endoscopy Room (VADER) study: a randomised controlled trial
	Materials and methods
	Results
	Discussion
	Acknowledgements


