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Objective: To identify the effect of music on outpatient-based cystoscopy.

Methods: We systematically reviewed the effect of music on all reported outpatient

for cystoscopy and extracted data from randomized trials from inception to February 3,

2021, with no language restrictions. The analysis was completed via STATA version 14.2.

Results: A total of 27 studies were initially identified, and 6 articles containing 639

patients were included in the final analysis. In terms of post-procedural pain perception,

a pooled analysis of 6 articles containing 639 patients showed that music seems

to improve discomfort in patients who undergo cystoscopy (WMD: −1.72; 95%CI:

−2.37 to −1.07). This improvement remained consistent in patients undergoing flexible

cystoscopy (FC) (WMD: −1.18; 95% CI: −1.39 to −0.98) and rigid cystoscopy (RC)

(WMD:−2.56; 95% CI:−3.64 to−1.48). The music group also had less post-procedural

anxiety than those in no music group during cystoscopy (WMD: −13.33; 95% CI:

−21.61 to −5.06), which was in accordance with the result of FC (WMD: −4.82;

95% CI: −6.38 to −3.26) than RC (WMD: −26.05; 95% CI: −56.13 to 4.04). Besides,

we detected a significantly lower post-procedural heart rate (HR) in the music group

than no music group during cystoscopy (WMD: −4.04; 95% CI: −5.38 to −2.71),

which is similar to the results of subgroup analysis for FC (WMD: −3.77; 95%

CI: −5.84 to −1.70) and RC (WMD: −4.24; 95% CI: −5.98 to −2.50). A pooled

analysis of three trials indicated that patients in the music group had significantly

higher post-operative satisfaction visual analog scale (VAS) scores than those in the

no-music group during RC. However, there was no significant difference between

the music group and no music group regarding post-procedural systolic pressures

(SPs) during cystoscopy (WMD: −3.08; 95% CI: −8.64 to 2.49). For male patients

undergoing cystoscopy, the music seemed to exert a similar effect on decreasing anxiety

and pain, and it might serve as a useful adjunct to increase procedural satisfaction.
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Conclusions: These findings indicate that listening to music contributes to the

improvement of pain perception, HR, and anxiety feeling during cystoscopy, especially for

male patients undergoing RC. Music might serve as a simple, inexpensive, and effective

adjunct to sedation during cystoscopy.

Keywords: anxiety, cystoscopy, music, pain, effect

INTRODUCTION

Cystoscopy is well-recognized as one of the most frequent
procedures in outpatient urology, which is almost performed
under local anesthesia. Urologists usually recommend their
patients for a cystoscopy to figure out the etiology of lower
urinary tract symptoms, such as hematuria, suspicious bladder
tumor, and recurrent urinary tract infections (1, 2). However,
the feelings of pain and anxiety discourage many patients from
undergoing this clinical examination (2). For the past decades,
clinical practitioners have tried various methods to alleviate the
suffering of patients, such as parenteral agents (3), inhalational
agents (4), intraurethral lidocaine (5), watching relaxing video
(6, 7), bag squeeze (8), and flexible cystoscopy (FC) (9), but it
can be difficult to achieve complete pain relief during cystoscopy
under local anesthesia.

Music therapy was established as an adjuvant treatment to
be beneficial in a variety of clinical settings including dental
extractions, coronary heart disease, during colonoscopy, and
prostate biopsies (10–13). Currently, an increasing number of
original articles have been developed to explore its potentiality
in cystoscopy. Despite two previous reviews (14, 15) showing
a beneficial effect of music on urologic outpatient cystoscopy,
the evidence remains underpowered. The present study aimed
to evaluate the efficacy of music as an adjunct to routine
local anesthesia in reducing pain and anxiety in patients
undergoing cystoscopy.

METHODS

Search Strategy
In accordance with the preferred reporting items for systematic
review and meta-analysis (PRISMA) guidelines (16), we
conducted a systematic literature search by using PubMed, the
Cochrane Library, and Embase using the search terms of “music”
and “cystoscopy” before February 3, 2021, without any language
limitations to identify possible studies.

Study Selection
We used the PICOS method to define the inclusion criteria.
Patients (P): patients undergoing FC or rigid cystoscopy
(RC); intervention (I): listening to music during cystoscopy;
comparison (C) of publications to compare music with no music;
outcomes (O): post-procedural pain perception measured by
visual analog scale (VAS) ranging from 0 to 10 (17). High
scores on the scale indicate that pain intensity is high. Post-
procedural anxiety levels were measured by the State-Trait
Anxiety Inventory (STAI) questionnaire (18), which consists of

20 questions. STAI scores range from 20 to 80, and a higher score
indicated a greater anxiety level. Post-procedural satisfaction
was assessed by VAS, and a higher VAS score represented a
greater satisfaction level. Post-procedural heart rate (HR) or
the pulse and systolic pressure (SP) were also measured. Study
design (S): The included studies were all randomized controlled
trials (RCTs). Exclusion criteria included the following items:
(1) meeting abstracts and reviews including meta-analysis; (2)
no systemic sedation or analgesia before cystoscopy; (3) current
urinary infection; (4) presence of current pain in the pelvic
region (e.g., a bladder pain syndrome or interstitial cystitis); (5)
pregnancy; (6) prior urethral surgery; (7) cystoscopy with other
interventions; and (8) data not available. Figure 1 shows the
flowchart of the selection process of the study.

Data Extraction and Quality Assessment
Two authors were independently involved to screen the search
results in the following order to remove duplicates, title, abstract,
and finally full text according to prespecified standardized
criteria. Disagreements were resolved by discussion. Two
independent reviewers used the preformulated tables to extract
data. The following data were extracted: the name of the first
author, year of publication, country, period, age, sample size,
music type, local anesthesia, and cystoscopy type.

Two independent authors evaluated the methodological
quality of the studies according to the Cochrane Collaboration’s
risk of bias (RoB) tool in Review Manager software (19). This
tool primarily evaluates 7 domains: random sequence generation
(selection bias); allocation concealment (selection bias); blinding
of participants and personnel (performance bias); blinding of
outcome assessment (detection bias); incomplete outcome data
(attrition bias); selective reporting (reporting bias); and other
bias (such as funding sources). In addition, two reviewers
independently rated the level of evidence (LoE) of the included
articles through the Oxford Centre for Evidence-Based Medicine
criteria (20); This scale graded studies from strongest (level 1)
to weakest (level 5) strength of evidence according to the study
design and data quality.

Figure 2 shows the RoB summary of the six RCTs (21–26).
Overall, included studies had a low risk of selection bias, attrition
bias, and reporting bias. However, the risk of performance bias
was high. The risk of detection bias was unclear due to the
absence of related descriptions.

Statistical Analysis
The continuous variables were described as means± SD. Median
and range were used to estimate mean and SD (27). The
percentiles, 25th, and 75th percentiles as well as 5th and 95th
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FIGURE 1 | The preferred reporting items for systematic review and meta-analysis (PRISMA) flowchart.

percentiles, were transformed to SD by using the following
formula: SD ≈ Norm IQR = (P75−P25) × 0.7413 (IQR: inter-
quartile range, P75: 75th percentile, P25: 25th percentile) (28).
Mean difference (MD) was pooled for continuous variables. The

fixed-effects model was used unless there exists heterogeneity (I2

> 50%, p < 0.1), and the level of significance was set at p < 0.05.
Additionally, we performed a subgroup analysis based on gender.
Besides, we conducted subgroup analyses for types of cystoscopy
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FIGURE 2 | The methodological quality of studies included in this study. (A) Risk of bias graph. (B) Risk of bias summary.

and male patients. This meta-analysis was completed by STATA
version 14.2.

RESULTS

Search Results
A total of 27 studies were initially identified, and 6 articles
(21–26) containing 639 patients were included in the final
analyses. The participants in this meta-analysis were from
China, the USA, Turkey, Korea, and India. Four of six
studies (21, 23–25) enrolled only male patients, and three
of six studies (21–23) used FC. Five of six studies (21–
25) followed intraurethral administration of 2% lidocaine jelly
prior to cystoscopy, and only one study (26) made use of
2% xylocaine jelly before RC to conduct local anesthesia.
Table 1 shows the main characteristics of studies included in
this meta-analysis.

Meta-Analysis Results
In terms of post-procedural pain perception, a pooled analysis
of six articles (21–26) containing 639 patients showed that

patients listening tomusic experienced less significant discomfort
than their counterparts during cystoscopy (WMD: −1.72; 95%
CI: −2.37 to −1.07). This improvement remained consistent
in patients undergoing FC (WMD: −1.18; 95% CI: −1.39 to
−0.98) and RC (WMD: −2.56; 95% CI: −3.64 to −1.48).
Patients in the music group also had less post-procedural
anxiety feeling than those in no music group during cystoscopy
(WMD: −13.33; 95% CI: −21.61 to −5.06), which was in
accordance with the result of FC (WMD: −4.82; 95% CI: −6.38
to −3.26) than RC (WMD: −26.05; 95% CI: −56.13 to 4.04).
Besides, we detected a significantly lower post-procedural HR
in the music group than no music group during cystoscopy
(WMD: −4.04; 95% CI: −5.38 to −2.71), which is similar to
the results of subgroup analysis for FC (WMD: −3.77; 95%
CI: −5.84 to −1.70) and RC (WMD: −4.24; 95% CI: −5.98
to −2.50). A pooled analysis of three trials (24–26) indicated
that patients in the music group had significantly higher post-
operative satisfaction VAS scores than those in the no music
group during RC. However, there was no significant difference
between the music group and the no music group regarding
post-procedural SP during cystoscopy (WMD: −3.08; 95% CI:
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TABLE 1 | The main characteristics of included studies in this meta-analysis.

Study Country Period Gender Age (years) Music Local anesthesia Cystoscopy LoE

Zhang et al. (21) China 2013.1to2013.9 Male: 124 Mean (SD)
EG: 64.8 (11.2)
CG: 62.0 (12.7)

Classical music,
Chinese folk
music, popular
music, and foreign
music ready for
patient selection

10ml 2% lidocaine jelly
administrated
intraurethrally for 3min
before FC

16F FC (Olympus
CYF-5A)

2b

Raheem et al. (22) USA 2011.6–2013.6 Male: 129
Female: 8

Mean (SD)
EG: 65.8 (9.9)
CG: 67.1 (10.4)

Classical music 10ml 2% lidocaine jelly
administrated
intraurethrally for
15min before FC

15F FC (Olympus
CYF-5A)

2b

Ölçücü et al. (23) Turkey 2019.7–2020.3 Male: 148 Mean (SD)
EG: 57.89 (12.71)
CG: 55.56 (16.41)

Classical music 10ml 2% lidocaine jelly
administrated
intraurethrally for 5min
before FC

17F FC (Hawk
GmbH, China)

2b

Yeo et al. (24) Korea 2011.5–2011.12 Male: 70 Mean (SD)
EG: 47.3 (15.3)
CG: 49.1 (13.5)

Classical music 10ml 2% lidocaine jelly
administrated
intraurethrally for
15min before FC

RC 2b

Gezginci et al. (25) Turkey 2016.3–2017.3 Male: 60 Mean (range)
EG: 58.5
(21.0–80.0) CG:
64.0 (22.0–83.0)

Turkish folk music,
Turkish art music,
Turkish arabesque
music, Turkish pop
music, foreign pop
music, rock music,
and/or classical
music

10ml 2% lidocaine jelly
administrated
intraurethrally for
15min before RC

19F RC 2b

Gupta et al. (26) India 2017.4–2017.9 Male: 63
Female: 38

Mean (SD)
EG: 53.68 (8.60)
CG: 52.08 (10.04)

Not reported 2% xylocaine jelly
administrated
intraurethrally for
10min before RC

17.5F RC 2b

SD, standard deviation; LoE, level of evidence; RC, rigid cystoscopy; FC, flexible cystoscopy; EG, experimental group; CG, control group.

−8.64 to 2.49). Figure 3 presents the meta-analysis results of
estimated outcomes.

Subgroup Analysis Results of Male
Patients
A pooled analysis of four articles (21, 23–25) including 402
male participants showed that there was significantly less post-
procedural pain perception for patients in the music group than
those in the no music group (WMD: −1.48; 95% CI: −2.26 to
−0.70). These results were coincidentally stratified by FC (WMD:
−0.92; 95% CI: −1.29 to −0.54) and RC (WMD: −2.29; 95%
CI: −3.95 to −0.63). Four articles (21, 23–25) reported post-
procedural anxiety. Meta-analysis showed that patients listening
to music had significantly less anxiety feeling compared with the
control group (CG) (WMD:−14.96; 95% CI:−24.70 to 5.22), but
no difference was identified between the two groups of patients
undergoing RC (WMD: −26.05; 95% CI: −56.13 to 4.04). A
pooled analysis of three articles (21, 24, 25) showed that lower
post-procedural HR was identified in the music group compared
with the no music group during cystoscopy (WMD: −3.96; 95%
CI:−5.67 to−2.25), as well as during RC (WMD:−4.17; 95% CI:
−6.75 to−1.59). Besides, a pooled analysis of two studies (24, 25)
showed that patients in themusic group experienced significantly
higher post-operative satisfaction VAS scores (WMD: 3.29; 95%

CI: 1.78 to 4.81) and lower post-procedural SPs (WMD: −7.96;
95% CI: −13.57 to −2.34) compared with those in the no music
group. Figure 4 presents the results of subgroup analysis of
male patients.

DISCUSSION

In many urological institutions, an intraurethral instillation of
2% lidocaine gel is often required to provide local anesthesia and
to reduce pain before cystoscopy (5, 29). However, cystoscopy
is invasive and might lead to increased pain perception and
anxiety levels, despite local anesthesia. Patients having high
anxiety levels usually experience longer pain and require more
analgesics (30, 31), because anxiety is frequently related to
increased pain perception (32, 33). In the present study, we
found that music intervention was significantly associated with
decreased pain perception, anxiety, and HR levels. Furthermore,
this improvement was more pronounced for patients undergoing
RC, which was consistent with previous studies (9, 34, 35). They
observed that FC was more tolerable than RC, especially in male
patients (9, 35). Besides, patients in the music group had higher
satisfaction VAS scores than those in the CG during RC.

It is well-known that there are anatomical gender differences
with respect to urethra (36). Males have prostate, tight sphincter,
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FIGURE 3 | The pooled results of the evaluated outcomes in this study.
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FIGURE 4 | The results of the subgroup analysis in this study.
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and longer urethra (23, 36). Thus, male patients suffer more
painful experiences than females (21, 23). Given this, we also
conducted a subgroup analysis for male patients undergoing
cystoscopy. We demonstrated a beneficial effect of music on
pain perception, anxiety levels, HR, and SP. Furthermore, male
patients undergoing RC seem to benefit more and are more
satisfied with music intervention as well. Compared to other
systematic reviews, the present review performed a subgroup
analysis of gender and added three new studies updating the
evidence level.

The present study does have some limitations. First, the
limited number of studies, sample sizes, the study population,
the experience of the surgeon, and the definition of outcome
measures make it difficult to emphatically confirm the advantage
of music intervention. Besides, the ethnic differences in penis and
diameters of FC might affect the results. Second, the surgeons
were not blinded during the procedure, so it is potentially
possible that patients in the music group could get more careful
manipulation than those in the CG. Finally, VAS and STAI
scores are self-reported outcomes of patients, which are partly
subjective. We still need to develop more objective parameters
and multicenter trials with a large number of patients to yield
better results.

CONCLUSIONS

These findings indicate that listening to music contributes to
the improvement of pain perception, HR, and anxiety feeling
during cystoscopy, especially for male patients undergoing
RC. Besides, music might increase procedural satisfaction for
male patients undergoing RC as well. Music might serve
as a simple, inexpensive, and effective adjunct to sedation
during cystoscopy.
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9. Krajewski W, Kościelska-Kasprzak K, Rymaszewska J, Zdrojowy R. How
different cystoscopy methods influence patient sexual satisfaction, anxiety,
and depression levels: a randomized prospective trial. Qual Life Res. (2017)
26:625–34. doi: 10.1007/s11136-016-1493-1

10. López-Cepero Andrada JM, Amaya Vidal A, Castro Aguilar-Tablada T, García
Reina I, Silva L, Ruiz Guinaldo A, et al. Anxiety during the performance of
colonoscopies: modifcation using music therapy. Eur J Gastroenterol Hepatol.
(2004) 16:1381–6. doi: 10.1097/00042737-200412000-00024

11. Bradt J, Dileo C, Potvin N. Music for stress and anxiety reduction
in coronary heart disease patients. Cochrane Database Syst Rev. (2013)
12:CD006577. doi: 10.1002/14651858.CD006577.pub3

12. Packyanathan JS, Lakshmanan R, Jayashri P. Effect of music therapy on
anxiety levels on patient undergoing dental extractions. J Family Med Prim

Care. (2019) 8:3854–60. doi: 10.4103/jfmpc.jfmpc_789_19
13. Song M, Li N, Zhang X, Shang Y, Yan L, Chu J, et al. Music for reducing the

anxiety and pain of patients undergoing a biopsy: a meta-analysis. J Adv Nurs.
(2018) 74:1016–29. doi: 10.1111/jan.13509

14. García-Perdomo HA, Montealegre Cardona LM, Cordoba-Wagner
MJ, Zapata-Copete JA. Music to reduce pain and anxiety in
cystoscopy: a systematic review and meta-analysis. J Complement Integr

Med. (2018). 16:/j/jcim.2019.16.issue-3/jcim-2018-0095/jcim-2018-
0095.xml. doi: 10.1515/jcim-2018-0095

15. Kyriakides R, Jones P, Geraghty R, Skolarikos A, Liatsikos E, Traxer O, et
al. Effect of music on outpatient urological procedures: a systematic review
and meta-analysis from the European association of urology section of uro-
technology. J Urol. (2018) 199:1319–27. doi: 10.1016/j.juro.2017.11.117

16. Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group.
Preferred reporting items for systematic reviews and meta-analyses: the
PRISMA statement. PLoSMed. (2009) 6:e1000097. doi: 10.1371/journal.pmed.
1000097

17. Collins SL, Moore RA, McQuay HJ. The visual analogue pain
intensity scale: what is moderate pain in millimetres? Pain. (1997)
72:95–97. doi: 10.1016/S0304-3959(97)00005-5

18. Spielberger CD, Gorsuch RL, Lushene RE, Vagg PR, Jacobs GA. Manual for

the State-Trait Anxiety Inventory. Palo Alto, CA: Consulting Psychologists
Press (1983).

19. Higgins J, Green S. Cochrane Handbook for Systematic Reviews of

Interventions, Version 5.1.0. The Cochrane Collaboration. (2013).
20. Centre for Evidence-Based Medicine. Oxford Centre for Evidence-Based

Medicine: Levels of Evidence. (2009). Available online at: http://www.cebm.net/
oxfordcentreevidence-based-medicine-levels-evidencemarch-2009/

21. Zhang ZS, Wang XL, Xu CL, Zhang C, Cao Z, Xu WD, 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–
44. doi: 10.1089/end.2013.0705

Frontiers in Surgery | www.frontiersin.org 8 June 2021 | Volume 8 | Article 689782

https://doi.org/10.1046/j.1464-4096.2001.01899.x
https://doi.org/10.1590/S1677-5538.IBJU.2014.04.13
https://doi.org/10.1007/s00240-007-0091-7
https://doi.org/10.1016/j.juro.2007.03.036
https://doi.org/10.1097/JU.0000000000000399
https://doi.org/10.1016/j.juro.2007.01.070
https://doi.org/10.1016/j.pmn.2020.08.005
https://doi.org/10.1097/JU.0000000000001139
https://doi.org/10.1007/s11136-016-1493-1
https://doi.org/10.1097/00042737-200412000-00024
https://doi.org/10.1002/14651858.CD006577.pub3
https://doi.org/10.4103/jfmpc.jfmpc_789_19
https://doi.org/10.1111/jan.13509
https://doi.org/10.1515/jcim-2018-0095
https://doi.org/10.1016/j.juro.2017.11.117
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1016/S0304-3959(97)00005-5
http://www.cebm.net/oxfordcentreevidence-based-medicine-levels-evidencemarch-2009/
http://www.cebm.net/oxfordcentreevidence-based-medicine-levels-evidencemarch-2009/
https://doi.org/10.1089/end.2013.0705
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org
https://www.frontiersin.org/journals/surgery#articles


Chen et al. Effect of Music During Cystoscopy

22. Raheem OA, Mirheydar HS, Lee HJ, Patel ND, Godebu E, Sakamoto K.
Does listening to music during office-based flexible cystoscopy decrease
anxiety in patients: a prospective randomized trial. J Endourol. (2015) 29:791–
6. doi: 10.1089/end.2015.0029

23. Ölçücü MT, Yilmaz K, Karamik K, Okuducu Y, Özsoy Ç, Aktaş Y, et al. Effects
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