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ABSTRACT
Objective: To conduct a systematic review of the literature to assess whether music reduces 
the use of analgesics and anxiolytics during flexible cystoscopy.
Methods: The systematic review was performed in line with the Cochrane guidelines and 
Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) checklist. The 
databases searched included the Medical Literature Analysis and Retrieval System Online 
(MEDLINE), Scopus, Cumulative Index to Nursing and Allied Health Literature (CINAHL), 
Clinicaltrials.gov, the Excerpta Medica dataBASE (EMBASE), Cochrane library, Google Scholar, 
and Web of Science from inception of the databases to February 2020. The primary outcome 
measure was the effect of music on pain and anxiety, and secondary outcome measures were 
patient heart rate and blood pressure.
Results: The initial search yielded 234 articles and after going through titles and abstracts, 
four studies (399 patients, 199 in the music group and 200 in no music group) were included 
for the final review. There were three randomised controlled trials and one prospective study 
published between 2014 and 2017. These studies were done in China, the USA and Italy, with 
the study duration between 9 and 24 months. All patients had 2% topical lignocaine jelly 
given per-urethra before the procedure. The choice of music was classical in three studies 
and a mixture of different music types in one study. Three of the four studies showed 
significantly reduced pain and anxiety with the use of music for flexible cystoscopy proce
dures. Heart rate was noted to be higher for the no music group, reflecting a higher pain 
perceived by these patients.
Conclusion: The present review showed that listening to music was associated with reduced 
anxiety and pain during flexible cystoscopy. Listening to music is therefore likely to increase 
procedural satisfaction and willingness to undergo the procedure again, considering 
repeated flexible cystoscopy is often needed for surveillance. As music is simple, inexpensive 
and easily accessible, it should be routinely offered to patients for outpatient and office- 
based urological procedures.
Abbreviations: IQR: interquartile range; NRS: numerical rating scale; PTSD: post-traumatic 
stress disorder; RCT: randomised control trial; STAI: State–trait Anxiety Inventory; VAS: visual 
analogue scale
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Introduction

Flexible cystoscopy is performed widely for diagnostic, 
surveillance, and therapeutic purposes. It is the pre
ferred alternate to rigid cystoscopy, as it is less painful 
and the latter usually requires general anaesthesia 
[1,2]. However, it can still cause anxiety and pain, espe
cially in male patients [3]. Over the last few years 
technological and pharmacological innovations have 
helped reduced pain and patient anxiety during var
ious urological procedures. Music has also been advo
cated for various procedures including lithotripsy, 
prostate biopsy, percutaneous nephrostomy, and uro
dynamic studies [4,5].

Music reduces discomfort by activating the cin
gulo-frontal cortex and pain modulation [6]. It is 
safe, inexpensive and has been proven to be effec
tive in other urological office-based procedures. 
Other complementary therapies used to improve 
the patient experience are audio-visual distraction, 
acupressure, acupuncture, and transcutaneous 
electrical nerve stimulation (TENS) [5]. While flex
ible cystoscopy is now the standard investigation 
of choice for haematuria, LUTS and surveillance of 
bladder cancer, few studies have looked at the role 
of music in reducing pain and anxiety for this 
procedure [7–14].
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We aimed to conduct a systematic review of 
literature to assess the effect of music on flexible 
cystoscopy, and if this reduced the use of analge
sics and anxiolytics. Our secondary aim was to look 
at the effect of music on patient parameters such 
as heart rate and blood pressure.

Methods

Study population

Population: Adults undergoing flexible cystoscopy 
under local anaesthesia.

Intervention: Music.
Comparator: No music.
Outcome: Results (analgesia, anxiety), patient para

meters (heart rate, blood pressure)
Study design: Systematic review
Inclusion criteria:

(1) Randomised control trials (RCTs) and prospec
tive studies in English language reporting on 
adults undergoing flexible cystoscopy.

(2) Procedure under local anaesthesia.

Exclusion criteria:

(1) Non-English language articles.
(2) Review articles or case reports.
(3) Grey literature and studies where outcomes of 

interest were not presented.

Search strategy and selection criteria

The systematic review was performed in line with 
the Cochrane Collaboration guidelines and 
Preferred Reporting Items for Systematic Reviews 
and Meta-analyses (PRISMA) checklist. The data
bases searched included the Medical Literature 
Analysis and Retrieval System Online (MEDLINE), 
Scopus, Cumulative Index to Nursing and Allied 
Health Literature (CINAHL), Clinicaltrials.gov, the 
Excerpta Medica dataBASE (EMBASE), Cochrane 
library, Google Scholar, and Web of Science from 
inception of databases to February 2020. The 
search terms included but were not limited to 
‘music’, ‘sound’, ‘complementary therapy’, ‘flexible 
cystoscopy’, ‘outpatient’ and ‘complementary med
icine’. These terms were combined using the 
Boolean operators ‘AND’ and ‘OR’ to refine the 
search. Two reviewers (A.G. and M.R.) indepen
dently identified all studies that fitted our inclusion 
criteria for the review and discrepancies were 
resolved by consensus with the senior author (B. 
K.S.).

Data extraction and analysis

The primary outcome measures were the effect of 
music on pain (measured using a visual analogue 
scale [VAS]) and anxiety (using the State–trait Anxiety 
Inventory [STAI] or delta STAI anxiety score (post- 
minus pre-anxiety score) or pain intensity numerical 
rating scale [NRS]). Secondary outcome measures were 
patient heart rate and blood pressure. Information was 
also collected on study design, patient 
demographics, year of publication, type of music, 
delivery method, VAS and STAI scores, and effect on 
vital parameters such as heart rate and blood pressure. 
Data were collected using Microsoft Excel®, version 
19.0 (Microsoft, Redmond, WA, USA). Statistical analysis 
and forest plot generation using ‘metafor’ package in 
R (R Foundation for Statistical Computing, Vienna, 
Austria). Statistical heterogeneity was tested for using 
I2, Tau2 and Cochran’s Q. A P < 0.05 was considered 
statistically significant. The I2 values were interpreted 
according to Chapter 9.5.2 of the Cochrane Handbook.

Results

The initial search yielded 234 articles and after rigorous 
scrutiny of titles and abstracts, only four studies (399 
patients, 199 in the music group and 200 in no music 
group) were included for the final review [7,10,11,14]. It 
included three randomised controlled trials (RCTs) and 
one prospective study published between 2014 and 
2017 (Tables 1–3).

These studies were done in China, the USA and Italy, 
with the study duration between 9 and 24 months. All 
patients had 2% topical lignocaine jelly given per- 
urethra before the procedure. The choice of music 
was classical in three studies and a mixture of different 
music types in one study. Three of the four studies 
showed significantly reduced pain and anxiety with 
the use of music for flexible cystoscopy procedures.

Meta-analysis

Heart rate was the only variable that was consistently 
reported. Therefore, a meta-analysis of heart rate 
(before vs after cystoscopy), and after cystoscopy 
heart rate (control vs music) were performed (Figures 
1 and 2).

For the before vs after cystoscopy heart rate, the 
music analysis demonstrated the following: a mean 
difference of – 0.45 (95% CI −4.75 to 3.85), P = 0.84, 
I2 = 59.4%, Tau2 = 8.35 and Cochran’s Q = 5.10 
(P = 0.08). The control analysis demonstrated: a mean 
difference of – 4.19 (95% CI – 8.70 to 0.32), P = 0.07, 
I2 = 63.1%, Tau2 = 9.57 and Cochran’s Q = 5.72 
(P = 0.06) (Figure 1).
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The after cystoscopy heart rate analysis (music vs 
control) demonstrated the following: a mean differ
ence of – 4.19 (95% CI – 8.70 to 0.32), P = 0.07, 
I2 = 63.1%, Tau2 = 9.57 and Cochran’s Q = 5.72 
(P = 0.06) (Figure 2). Although music had a calming 
effect with a reduced heart rate, the meta-analysis of 
the heart rate showed a non-significant reduction in 
those who underwent cystoscopy with music.

Individual studies
Zhang et al. [7] in 2014 performed a well-designed RCT 
to investigate the effect of music on male patients 
undergoing flexible cystoscopy for haematuria and 
surveillance of bladder cancer. This was a single sur
geon series over a 9-month period with 124 patients. 
The patients in Group 1 (62 patients) were ‘the control 
group’ and did not listen to music, while the patients in 
Group 2 (62) could select and listen to their preferred 
choice of music (classical, Chinese folk, popular music 

or foreign music) during the procedure, which was 
standard across both the groups. A VAS was used to 
evaluate pain [8]. The anxiety levels were calculated 
according to the STAI scale, which contains 20 self- 
report items. This has been used to measure tension, 
worry and apprehension during and after certain pro
cedures [9]. In the 124 patients across the two groups, 
the mean (SD) pain score on VAS was 2.53 (1.34) in 
Group 1 (no music) and 1.63 (1.09) in Group 2 (music). 
The mean (SD) pre- and post-procedural STAI scores 
for groups 1 and 2 were 41.4 (7.6) and 41.6 (7.9); and 
39.4 (6.5) and 34.5 (5.8), respectively. These results 
were statistically significant (P = 0.002) and show that 
use of music was associated with improved pain and 
anxiety scores during flexible cystoscopy.

Raheem et al. [10] in 2015 conducted 
a prospective, randomised study to validate the 
effect of listening to music on perceived anxiety 
and pain during flexible cystoscopy using VAS and 
STAI scores within a North American veteran patient 

Table 1. Characteristics of the four included studies.

Reference

Duration 
of RCT, 
months Country

Total 
number 

of 
patients 
Music/ 

no 
music

Type of 
music

Patient 
selection/ 
delivery

Duration of 
music, min

Score 
systems

Analgesia 
used 
(Pre- 

cystoscopy 
dwell time, 

min)

Antidepressant/ 
anti-anxiety medi
cations music/no 

music, n

Size of 
cystoscope, 

F

Zhang 
et al., 
2014 [7]

12 China 124 
62/62

Classical/ 
Chinese 
folk/ 
Popular/ 
Foreign

Yes/ headphones Procedure VAS/STAI Lidocaine 2% 10 mL 
(3)

NR

16
Raheem 

et al., 
2015 
[10]

24 USA 137 
73/64

Classical No/not 
known

15–20 
(including 
2% lidocaine 
gel dwell 
time)

VAS/STAI/ 
delta 
STAI 
anxiety 
score

Lidocaine 
2% 
10 mL 
(15)

13/13 15

Mirheydar 
et al., 
2015 
[11]

NR USA 38 
14/24

Classical No/NR Procedure VAS/STAI/ 
delta 
STAI 
anxiety 
score

Lidocaine 
2% 
10 mL 
(10)

4/6 15

Falavolti 
et al., 
2017 
[14]

9 Italy 100 
50/50

Classical No/NR 15–20 
(including 
2% lidocaine 
gel dwell 
time)

VAS/NRS Lidocaine 
2% 
10 mL 
(15)

NR 16

NR: not reported.

Table 2. Summary of the demographics of the four included studies.

Reference
No. of patients music/ 

no music

Age, years, mean 
(SD, range) 

music/no music

Sex, M:F, n 
music/no 

music

Race, n 
music/no 

music

Diagnostic cysto
scopy, n 

music/no music
Surveillance cystoscopy, n 

music/no music

Zhang et al., 2014 
[7]

62/62 64.8 (11.2, 33–84)/ 
62.0 (12.7, 25–81)

Males Not 
reported

Mean (SD) 36.5 (6.6)/ 
41.0 (6.8)

Mean (SD) 33.4 (5.0)/38.3 (6.1)

Raheem et al., 2015 
[10]

73/64 65.8 (9.9)/67.1 (10.4) Both 70:3/ 
59:5

Caucasian 
56/47 
Other 
17/17

32/40 41/29

Mirheydar et al., 
2015 [11]

14/24 67.1 (9.9)/65.3 (10.4) Males Caucasian 
10/15 

Other 4/ 
9

12/8 12/14

Falavolti et al., 
2017 [14]

50/50 68 (13)/71 (9) Both Not 
reported

17/21 33/29
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population. Over a 2-year period, 137 participants 
were included (73 in music group and 64 in no 
music group). The patients in the music group lis
tened to the same excerpt of classical music chosen 
by the investigators at the time of flexible cystoscopy 
and no music was played for the patients in the no 
music group. In that study, pre- and postoperative 
blood pressure and heart rates were measured for 

each patient along with other physiological para
meters. Over 95% of the patients in the study were 
men and 13 patients in each group took antidepres
sant or anti-anxiety medications (18% in music group 
and 20% in no music group). The median (interquar
tile range [IQR]) anxiety score in the music group was 
significantly less than in no music group, at 30 (23–
39) vs 35 (28–49). The median delta STAI anxiety 

Figure 2. Forest plot for post-cystoscopy heart rate: control vs music.

Figure 1. Forest plot for pre- vs post-cystoscopy heart rate.
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scores were also statistically significantly different 
between the music and no music groups. A similar 
observation was noted for the VAS scores, which 
were statistically in favour of the music group. 
However, the difference in physiological parameters 
did not reach statistical significance between the 
music and no music groups.

A similar study by Mirheydar et al. [11] in 2015 
investigated the effects of music on anxiety and pain 
relief in a Veteran Affairs population undergoing flex
ible cystoscopy for surveillance of bladder cancer. In 
all, 38 male patients were randomly assigned into the 
no music (24) and music (14) groups, and all patients in 
the music group listened to the same excerpt of classi
cal music. The median anxiety and pain scores 
between the two groups were not significantly differ
ent. The authors hypothesised that the prevalence of 
underlying post-traumatic stress disorder (PTSD) and 
the small number of patients as the reasons why they 
failed to identify any quantifiable association between 
music and reduction in pain and anxiety scores [12,13].

Falavolti et al. [14] in 2017 investigated the role of 
listening to music during cystoscopy and biopsy, and 
whether it decreased pain and discomfort. A total of 
100 patients (50 each in the music and no music 
groups) were included and underwent flexible cysto
scopy and cold cup biopsy. After the cystoscopic exam
ination, pain was evaluated by VAS score and the 
discomfort grade by NRS. Patients in the no music 
group had significantly higher VAS and NRS scores 
compared to the music group (P < 0.001), although 
no correlation of listening to music was found for other 
haemodynamic parameters. The study highlighted the 
role of music in reducing pain and discomfort for 
patients undergoing surveillance cystoscopy or biopsy.

Discussion

Key findings

The present review shows that in individual studies 
listening to music significantly reduced anxiety and 
pain for patients undergoing flexible cystoscopy. 
Although listening to music had a calming effect, 
with a reduced heart rate, meta-analysis of heart 
rate found a non-significant reduction in those 
who underwent cystoscopy with music. The positive 
effect was also noted in patients having cystoscopic 
biopsy, which is more painful than cystoscopy 
alone.

Role of music in other surgical and urological 
procedures

Several studies have confirmed that listening to 
music is associated with patients experiencing less 
pain and reduced anxiety during other endoscopic 

procedures, e.g. bronchoscopy, gastroscopy, colono
scopy and hysteroscopy [15–19]. For example, a RCT 
in patients undergoing elective colonoscopy con
cluded that music could decrease the dose of seda
tion needed [20]. The same has been observed 
when music was incorporated during suturing of 
a skin laceration, where the authors highlighted 
a reduction in doses of sedatives and analge
sics [21].

A previous study on the role of music in urology 
outpatient procedures showed its beneficial effect on 
decreasing anxiety and pain for prostate biopsy, shock
wave lithotripsy, urodynamics, percutaneous 
nephrostomy, and cystoscopy [5]. It also increased 
patient satisfaction and patient willingness to undergo 
the procedure again.

Effect of music and role of antidepressants/ 
anxiolytics

The role of music in reducing pain and anxiety is 
not well understood and the mechanism is thought 
to be complex. It has been postulated that listening 
to preferred music might provide an emotional dis
traction leading to reduced pain perception [22]. 
Functional MRI analysis has highlighted that distrac
tion can increase activation of the cingulo-frontal 
cortex, the periaqueductal grey, and the posterior 
thalamus. The authors suggested that this may 
reduce pain intensity and effect pain-related areas 
in the brain [23]. Some studies have reported listen
ing to music has been beneficial for analgesia in 
certain invasive procedures and in cases of chronic 
pain treatment [17,24,25].

The study by Mirheydar et al. [11] included 38 men 
with prior history of bladder cancer and surveillance 
cystoscopies. Four patients (29%) in the music group 
and six (25%) in the no music group were on anti
depressant or anti-anxiety medications. The 
hypothesise for their study not showing an effect of 
music was that it was possibly due to the increased 
prevalence of PTSD and generalised anxiety disorder 
in this subset of patients. Raheem et al. [10] in their 
study investigated 73 patients in the music group 
and 64 in the no music group. In all, 13 patients 
(17.8%) in the music group and 13 (20.3%) in the 
no music group were on antidepressant or anti- 
anxiety medications. Both studies looked at physio
logical parameters, such as heart rate and blood 
pressure, as objective representations of the emo
tional state. These parameters are influenced by 
emotional distress or anxiety and patients who take 
antidepressants and anti-anxiety medications are 
likely to have biased the results in these studies, 
potentially diluting the role of music in these 
patients which would otherwise be more noticeable.
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Choice of music

It might be important to consider the type of music. 
Most of the participants in the studies were subjected 
to classical music. Ideally, the patient should be 
allowed to choose the type of music. However, there 
seems to be conflicting reports, as some studies have 
shown that patient-selected music was better and 
others stating that clinician/researcher selected music 
was better for improving outcomes [22,26,27]. These 
studies have analysed factors such as moderate 
volume, melody, use of percussive instruments and 
rhythm, factors that may influence patients’ choice 
of ‘therapeutic music’.

Strengths and limitations of the study

The strength of our present study is the systematic 
approach to appraisal of the available literature on 
the role of music for flexible cystoscopy. The eligible 
studies had validated tools, such as VAS and STAI 
scores, to measure the subjective outcomes. 
Although the music-delivery method was not stan
dardised, Hole et al. [28] in their sub-analysis showed 
that mode of music delivery made little difference to 
the overall results. Similarly, issues on cost analysis, 
quality of life, and patient preference were not 
included.

Conclusion

The present review has shown that listening to 
music is associated with reduced anxiety and pain 
during flexible cystoscopy. It is likely to therefore 
increase procedural satisfaction and willingness to 
undergo the procedure again, considering 
repeated flexible cystoscopy is often needed for 
surveillance. As music is simple, inexpensive and 
easily accessible, it should be routinely offered to 
patients for outpatient and office-based urological 
procedures.

Acknowledgments

Open Access funding provided by the Qatar National Library.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This work was supported by the Nil.

ORCID

B.M. Zeeshan Hameed http://orcid.org/0000-0002-2904- 
351X
Bhaskar K. Somani http://orcid.org/0000-0002-6248-6478

References

[1] Pillai PL, Sooriakumaran P. Flexible cystoscopy: 
a revolution in urological practice. Br J Hosp Med 
(Lond). 2009;70:583–585.

[2] Samplaski MK, Jones JS. Two centuries of cystoscopy: 
the development of imaging, instrumentation and 
synergistic technologies. BJU Int. 2009;103:154–158.

[3] Burke D, Shackley D, O’Reilly P. The community-based 
morbidity of flexible cystoscopy. BJU Int. 
2002;89:347–349.

[4] Nilsson U. The anxiety- and pain-reducing effects of 
music interventions: a systematic review. Aorn J. 
2008;87:780–807.

[5] Kyriakides R, Jones P, Geraghty R, et al. Effect of music 
on outpatient urological procedures: a systematic 
review and meta-analysis from the European associa
tion of urology section of uro-technology. J Urol. 
2018;199:1319–1327.

[6] Kondo H, Morishita M, Osaka N, et al. Functional roles 
of the cingulo-frontal network in performance on 
working memory. Neuroimage. 2004;21:2–14.

[7] Zhang ZS, Wang XL, Xu CL, et al. Music reduces 
panic: an initial study of listening to preferred 
music improves male patient discomfort and anxiety 
during flexible cystoscopy. J Endourol. 
2014;28:739–744.

[8] Collins SL, Moore RA, McQuay HJ. The visual analogue 
pain intensity scale: what is moderate pain in 
millimetres? Pain. 1997;72:95–97.

[9] Bonke B, Smorenburg JM, Van Der Ent CK, et al. 
Evidence of denial and item-intensity specificity in 
the state-trait anxiety inventory. Pers Individ Dif. 
1987;8:185–191.

[10] Raheem OA, Mirheydar HS, Lee HJ, et al. Does 
listening to music during office-based flexible 
cystoscopy decrease anxiety in patients: 
a prospective randomized trial. J Endourol. 
2015;29:791–796.

[11] Mirheydar HS, Raheem O, Elkhoury FF, et al. Modern 
advances in reducing anxiety and pain associated with 
cystoscopy: systematic review. World J Transl Med. 
2015;4:38–43.

[12] Defrin R, Ginzburg K, Solomon Z, et al. Quantitative 
testing of pain perception in subjects with PTSD– 
implications for the mechanism of the coexistence 
between PTSD and chronic pain. Pain. 
2008;138:450–459.

[13] Milanak ME, Gros DF, Magruder KM, et al. Prevalence 
and features of generalized anxiety disorder in depart
ment of veteran affairs primary care settings. 
Psychiatry Res. 2013;209:173–179.

[14] Falavolti C, Sergi F, Petitti T, et al. Does listening to 
music during flexible cystoscopy and bladder 
biopsy decrease patient’s pain? J Clin Urol. 
2017;10:129–132.

[15] Dubois JM, Bartter T, Pratter MR. Music improves 
patient comfort level during outpatient 
bronchoscopy. Chest. 1995;108:129–130.

486 A. GAUBA ET AL.



[16] El-Hassan H, McKeown K, Muller AF. Clinical trial: music 
reduces anxiety levels in patients attending for 
endoscopy. Aliment Pharmacol Ther. 
2009;30:718–724.

[17] Costa A, Montalbano LM, Orlando A, et al. Music for 
colonoscopy: a single-blind randomized controlled 
trial. Dig Liver Dis. 2010;42:871–876.

[18] Galaal K, Deane K, Sangal S, et al. Interventions for 
reducing anxiety in women undergoing 
colposcopy. Cochrane Database Syst Rev. 2007;3: 
CD006013.

[19] Angioli R, De Cicco Nardone C, Plotti F, et al. Use of 
music to reduce anxiety during office hysteroscopy: 
prospective randomized trial. J Minim Invasive 
Gynecol. 2014;21:454–459.

[20] Lee DW, Chan KW, Poon CM, et al. Relaxation music 
decreases the dose of patient-controlled sedation dur
ing colonoscopy: a prospective randomized controlled 
trial. Gastrointest Endosc. 2002;55:33–36.

[21] Menegazzi JJ, Paris PM, Kersteen CH, et al. 
A randomized, controlled trial of the use of music 
during laceration repair. Ann Emerg Med. 
1991;20:348–350.

[22] Mitchell LA, MacDonald RA, Brodie EE. A comparison of 
the effects of preferred music, arithmetic and humour 
on cold pressor pain. Eur J Pain. 2006;10:343–351.

[23] Valet M, Sprenger T, Boecker H, et al. Distraction 
modulates connectivity of the cingulo-frontal cor
tex and the midbrain during pain – an fMRI ana
lysis. Pain. 2004;109:399–408.

[24] Guetin S, Ginies P, Siou DK, et al. The effects of music 
intervention in the management of chronic pain: a 
single-blind, randomized, controlled trial. Clin J Pain. 
2012;28:329–337.

[25] Kulkarni S, Johnson P, Kettles S, et al. Music during 
interventional radiological procedures, effect on seda
tion, pain and anxiety: a randomised controlled trial. Br 
J Radiol. 2012;85:1059–1063.

[26] Cepeda MS, Carr DB, Lau J, et al. Music for pain relief. 
Cochrane Database Syst Rev. 2006;2:CD004843.

[27] Chi GC, Young A. Selection of music for inducing 
relaxation and alleviating pain: literature review. 
Holist Nurs Pract. 2011;25:127–135.

[28] Hole J, Hirsch M, Ball E, et al. Music as an aid for 
postoperative recovery in adults: a systematic review 
and meta-analysis. Lancet. 2015;386:1659–1671.

ARAB JOURNAL OF UROLOGY 487


	Abstract
	Introduction
	Methods
	Study population
	Search strategy and selection criteria
	Data extraction and analysis

	Results
	Meta-analysis
	Individual studies

	Discussion
	Key findings
	Role of music in other surgical and urological procedures
	Effect of music and role of antidepressants/anxiolytics
	Choice of music
	Strengths and limitations of the study

	Conclusion
	Acknowledgments
	Disclosure statement
	Funding
	ORCID
	References

