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ORIGINAL PAPER

Implementation of perioperative music in day care surgery
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and Esther M. Diase

aDepartment of Surgery, M�axima Medical Center Veldhoven, Veldhoven, The Netherlands; bDepartment of Surgery, Maastricht
University Medical Center, Maastricht, The Netherlands; cDepartment of Surgery, Erasmus MC, Rotterdam, The Netherlands;
dDepartment of Neuroscience, Erasmus MC, Rotterdam, The Netherlands; eDepartment of Anesthesiology, M�axima Medical Center
Veldhoven, Veldhoven, The Netherlands

ABSTRACT
Background: Perioperative music can have beneficial effects on postoperative pain and peri-
operative opioid requirement. This study aims to assess the implementation feasibility of
music in day care surgery through adherence to implementation, as well as its effects.
Methods: This implementation study employed a prospective single-center study design.
Perioperative music was implemented as part of standard surgical care during day care sur-
gery procedures. The music intervention consisted of preselected playlists. Primary outcome
was adherence to implementation. Barriers and attitudes towards music of patients and peri-
operative care providers were evaluated. Furthermore, the effects of music were assessed
through a matched cohort analysis. This study was registered with the Netherlands Trial
Register (NL8213).
Results: From January to April 2020, a total of 109 patients received the music intervention
and 97 were analyzed after matching to retrospective controls. Adherence rate to the music
intervention was 92% preoperatively, 81% intraoperatively, and 86% postoperatively, with
83% of patients satisfied with the preselected music, and 93% finding music to be beneficial
to surgical care. All health care providers believed perioperative music to be beneficial (63%)
or were neutral (37%) towards its use. Postoperative pain was not significantly different
(mean numeric rating scale 0.74; the music intervention group versus 0.68; control group,
p¼ .363). Although not statistically significant, postoperative opioid requirement in the
music group was lower (30% versus 40%, p¼ .132).
Conclusion: Perioperative music implementation in day care surgery is feasible with high
adherence rates, patient satisfaction levels, and positive attitudes of health care providers
towards its use.

Abbreviations: ASA: American College of Anesthesiologists classification; BMI: Body-mass
index; CCI: Charlson comorbidity index; ERAS: Enhanced Recovery After Surgery; ME:
Morphine Equivalent; NRS: Numeric Rating Scale; STROBE: Strengthening the Reporting of
Observational Studies in Epidemiology
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1. Introduction

Perioperative music can have a beneficial effect on

preoperative anxiety and postoperative pain [1,2],

reduce intraoperative sedative and postoperative

opioid medication requirement [3], and attenuate

the physiological stress response to surgery in

adult surgical patients [4]. Therefore, it is an

attractive non-pharmacological intervention that

fits into current perioperative fast-track surgery

patient care, especially since no deleterious effects

of perioperative music are known [3]. However,

music is still not part of daily perioperative care.

Currently, the most well-known fast track proto-
cols are collectively known as the Enhanced
Recovery After Surgery (ERAS) protocols, which pri-
marily aim to attenuate the stress response and
reduce opioid requirement [5,6]. Such new care
protocols take years to become part of active daily
practice and repetitive evaluation and reimple-
mentation is necessary to maintain its beneficial
effects [7,8]. Implementation research that assesses
contextual factors and barriers at the level of the
patient, physician, surgical team, and organization
can ultimately influence implementation in daily
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practice and therefore the outcome of an interven-
tion [9].

The aim of this study is to analyze the imple-
mentation feasibility of perioperative music in day
care surgery through adherence to implementa-
tion. Secondary outcome measures consisted of (1)
patient reported experience, (2) barriers and facili-
tators of implementation, as well as attitudes of
perioperative health care providers towards the
use of perioperative music. Finally, the effect of
perioperative music was evaluated, which included
postoperative pain, medication requirement, and
postoperative in-hospital complication rate.

2. Materials and methods

The study was approved by the Medical Research
Ethics Committee of the M�axima Medical Center,
Veldhoven, the Netherlands (L19.117/N19.102) and
was prospectively registered with the Netherlands
Trial Register (NL8213). The current study is
reported following the STROBE (Strengthening the
Reporting of Observational Studies in
Epidemiology) statement.

2.1. Study design

This implementation study employed a single-cen-
ter study design with prospective included
patients matched to a retrospective control group.
Perioperative music was implemented as part of
standard surgical care during day care surgery pro-
cedures. Patients undergoing day care surgery are
both admitted to and discharged from the same
ward, which minimized logistical problems during
initiation of the implementation. All adult patients

scheduled for elective day care surgery from
January 2020 to April 2020 were eligible for inclu-
sion. Patients were excluded if they had severe
hearing impairment, defined as no verbal commu-
nication possible. Furthermore, patients with insuf-
ficient knowledge of the Dutch or English
language to understand the study documents
were excluded as well.

Included patients received music before, during,
and after surgery according to the predefined
implementation protocol. The implementation
protocol was developed by a multidisciplinary
implementation team, with representatives of the
surgical and anesthesiological department, as well
as the nursing group, operation room assistants,
and the management. Regular meetings of the
implementation team every eight weeks were con-
ducted throughout the study. Before implementa-
tion start, perioperative health care providers were
asked if they were ready to change routine prac-
tice through interviews at staff meetings. In our
regular team meetings, members were asked for
their feedback on the implementation process in
order to overcome barriers that arise at different
levels in the health care system (Figure 1).

2.2. Music intervention

The music intervention was provided by using a
Lenova Tab E7 and disposable headphones.
Patients were able to choose from different music
genres. A preselected list of playlists was used
based on recommendations from literature [1],
with patients being allowed to choose their own
preferred music. The lists included the following
genres: blues/jazz (4:30 h), classical (5:02 h), pop

Figure 1. Timeline detailing study events in day care surgery patients. Regular meetings of the implementation team every
eight weeks were conducted throughout study (grey dotted lines). NRS: Numeric Rating Scale.
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(9:10 h) and Dutch songs (5:50 h). The music inter-
vention was started after admission to the surgical
ward and continued throughout the surgical pro-
cedure until discharge from hospital. In regards to
copyright concerning music, Buma Association and
Stemra Foundation gave permission to use the
preselected music for research purposes.

2.3. Outcome measures

The primary outcome measure was adherence to
implementation, calculated as the percentage of
performed music interventions relative to the
number of total possible interventions. Previous
studies investigating the implementation of ERAS
principles have defined success of implementation
when 80% of adherence is obtained [10].
Secondary outcome measures consisted of patient
reported experience, assessed through a custom-
made satisfaction questionnaire (Appendix A).
Furthermore the effect of perioperative music was
investigated. A matched-cohort analysis was con-
ducted to compare outcomes of patients who
received the music intervention and patients who
did not (patients that underwent surgery prior to
implementation start). Evaluated outcomes were
postoperative pain (11 point Numeric Rating Scale
(NRS) in which 0 implies no pain and 10 implies
the worst pain possible), intraoperative and post-
operative opioid medication requirement (con-
verted to morphine equivalents (ME), with 1mg
ME ¼ 1mg of parenteral morphine [11], and in-
hospital postoperative complication rate.
Demographic and clinical characteristics were pro-
spectively collected from the electronic patient
database. Finally, a custom-made questionnaire
was distributed to perioperative health care pro-
viders to evaluate the implementation after inclu-
sion end (Appendix B).

2.4. Statistical analysis and blinding

Statistical analysis was performed using SPSS ver-
sion 22 (SPSS Inc. Chicago, IL, USA). Categorical
variables were summarized as absolute number
and percentage. Continuous data were presented
as mean and standard deviation (SD) if normally
distributed, and median and interquartile range
(IQR) if not. Normality of data was assessed using
the Kolmogorov-Smirnov test and visually in Q-
Q plots.

Prospectively included patients undergoing the
music intervention were matched according to sur-
gical procedure first, and (if possible) age at

surgery, in a one to one ratio to patients who
underwent day care surgery prior to implementa-
tion start (September–November 2019) (Figure 1).
If insufficient pre-test controls were available,
matching was eased on type of surgery.

Continuous variables were compared using an
independent samples student’s T-test or a Mann-
Whitney U-test, as appropriate. Discrete variables
were compared using a Fisher’s exact test or Chi-
Square test. Two tailed testing was used with stat-
istical significance inferred at p< .05. In case of
five percent missing data or more, both a case
complete analysis and missing data imputation
using the median and lower and upper interquar-
tile ranges [12]. No sample size calculation was
performed, as a predefined inclusion period was
chosen for this implementation study. Due to the
nature of the intervention, participating patients
could not be blinded to the intervention.
Perioperative health care providers were also not
blinded, given the implementation study design.
All data was collected by the coordinating investi-
gator (M.R.) or research assistants, who were not
blinded to the intervention.

3. Results

From 1 January 2020 to 1 April 2020, 110 patients
were assessed for eligibility and gave written
informed consent. Of these, 109 patients partici-
pated and completed the music intervention
protocol. One patient could eventually not listen
to music due to a technical problem of the music
device. Twelve patients could not be matched
according type of surgery and age because insuffi-
cient controls were available from the retrospect-
ive patient cohort. Therefore, effect analysis was
performed of 97 matched patients.

3.1. Adherence to implementation and patient
satisfaction

Of the 110 patients, 59 (54%) filled out the cus-
tom-made satisfaction questionnaire.

A total of 54 patients (92%) listened to music in
the preoperative period, 48 patients (81%) intrao-
peratively and 51 patients (86%) in the postopera-
tive period. Median patient satisfaction on a visual
analogue scale was 8, with 6 patients (10%) giving
the maximum score of 10 when surveyed. Median
rating score for satisfaction did not change after
imputation of missing values. Fifty-five patients
(93%) considered the music intervention to be
beneficial to perioperative patient care, 56 (95%)
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would like to listen to music again if they would
be operated again in the future.

Shown in Table 1, 49 patients (83%) were satis-
fied with the preselected music. Two patients (3%)
additionally stated that they preferred their own
choice of music (in addition to preselected music
playlists). The majority of the patients (90%) was
satisfied with the information provided by staff
regarding the music intervention. The quality of
the medium (tablet and headphone) was rated
‘bad’ or ‘poor’ by one third of the patients.
Fourteen patients (24%) mentioned the volume of
the headphones being too low. Finally, the self-
control of the music device was rated ‘fair’, ‘good’
or ‘excellent’ by nearly all patients (95%). Four
patients (7%) experienced technical difficulties
with the tablet.

3.2. Attitudes and barriers towards perioperative
music implementation

Table 2 represents the results of the questionnaire
that assessed attitudes and barriers towards the
implementation of perioperative music of peri-
operative health care providers at the end of the
study period (n¼ 54). Most of the respondents
were medical doctors (31%), surgeon assistants
(17%) or day-care nurses (15%). The majority of
respondents reported that they usually spend little
extra time (0–10min) on the music intervention.
All respondents were either convinced or neutral
about the positive impact of perioperative music
on the patient (respectively 63% and 37%). Six
respondents (11%) reported that the music should
not negatively influence patient communication at
crucial moments, especially during the time-out
procedure in the operating room. The majority of
the respondents (74%) thought perioperative
music should be standard perioperative care,
whereas four respondents (7%) stated that patients
should always be able to choose freely.

3.3. Demographic and perioperative
characteristics

No differences in age (50 (16) versus 51 (18) years,
p¼ .707) and sex (female 55% versus 59%,

p¼ .562) were found between patients in the
music intervention and control group (Table 3).
Although not statistically different, patients in the
control group had a higher CCI score [13] (median
1 (0–6) versus 2 (0–9), p¼ .285). The majority of
surgeries that were performed for both groups
consisted of abdominal, plastic and gynecological
surgical procedures. Duration of surgery (47 (31)
versus 43 (34) min, p¼ .131) and time spend on
the recovery ward (53 (22) versus 52 (18) min,
p¼ .562) were comparable between groups. The
majority of patients received general anaesthesia
(74% in the music intervention group versus 84%
in the control group, p¼ .113).

3.4. Effect of perioperative music
implementation

Postoperative pain did not differ significantly
between the music intervention group and retro-
spective matched control group (mean music NRS
0.74 (1.26) versus 0.68 (0.90), p¼ .363) (Table 4).
Although total amount of opioid requirement did
not differ significantly (2.53mg ME (6.24) versus
3.33mg (2.47), p¼ .511), it seemed that less
patients who received the music intervention
required postoperative opioids (30% versus 40%,
p¼ .132) (Table 5). Only one patient (1%) in the
intervention group experienced postoperative
bleeding after breast surgery, a complication
which was unrelated to the music intervention.

4. Discussion

Perioperative music has beneficial effects on post-
operative pain [1], opioid requirement [3], and
attenuates the physiological stress response to sur-
gery [4]. Although these are important objectives
of the fast track recovery protocols in current sur-
gical patient care [6], music is still not part of rou-
tine perioperative care. As the true effect of an
intervention depends partly on whether or not it
can be successfully implemented, the aim of this
study was to evaluate the implementation feasibil-
ity of music in day care surgery through adherence
to implementation, as well as its effects.

Table 1. Ratings of several factors regarding patient satisfaction (n¼ 59)
�
.

Bad Poor Fair Good Excellent

Music genres 0 (0%) 5 (9%) 5 (9%) 41 (69%) 8 (14%)
Songs 1 (2%) 4 (7%) 4 (7%) 45 (76%) 5 (8%)
Information provided by staff 1 (12%) 2 (3%) 3 (5%) 40 (68%) 13 (22%)
Quality of medium 4 (7%) 14 (24%) 10 (17%) 31 (53%) 0 (0%)
Self-control device 2 (3%) 2 (3%) 14 (24%) 38 (64%) 3 (5%)
�
59 of 110 patients filled out the custom-made satisfaction questionnaire.
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Implementation was deemed successful, given
that adherence was over 80%. Furthermore,
patient satisfaction was high and the attitude of
health care providers towards the perioperative
music intervention was positive, with minimal time
and effort (less than 10min) required by the latter
to perform the intervention. A potential

improvement point were the headphones used,
which consisted of low-quality, disposable, over-
ear headphones. As they were already standardly
provided to each admitted patient, these head-
phones were considered to be safe for patient use
and also reduced costs. Given the implementation
success, we have continued to provide

Table 2. Results of questionnaire that assessed attitudes and barriers towards the implementation of perioperative music
among perioperative health care providers (n¼ 54).
Questions Answers n (%)

Sex Male 14 (26%)
Female 40 (74%)

What is your occupation? Day-care nurse 8 (15%)
Recovery nurse 3 (6%)
Nurse anesthetist 6 (11%)
Surgeon assistant 9 (17%)
Medical doctor 17 (31%)
Resident not in training 2 (4%)
Resident in training 7 (13%)
Preoperative screening assistant 2 (4%)

How much extra time do you spend on the music intervention? 0–10min 41 (76%)
10–20min 2 (4%)
20–30min 0 (0%)
20–30min 0 (0%)
NA 8 (15%)
Other 3 (5%)

Do you believe that the patient experiences a positive effect of the music intervention? Yes 34 (63%)
Neutral 20 (37%)

Does the music intervention impair you to do your own work? Yes 7 (13%)
Neutral 16 (30%)
No 31 (57%)

How likely are you to recommend the music intervention to others?
�

1–2 0 (0%)
3–4 1 (2%)
5–6 12 (23%
7–8 29 (54%)
9–10 12 (23%)

Do you think music should be standard perioperative care? Yes 40 (74%)
No 8 (15%)
NA 2 (4%)
Other 4 (7%)

NA: not applicable.
�
Scores ranges from 1 (not at all likely) to 10 (extremely likely).

Table 3. Demographic and clinical characteristics of patients receiving the perioperative music interven-
tion (n¼ 97) and patients in the control group (n¼ 97).

Music intervention group
(n¼ 97)

Control group
(n¼ 97) p-value

Age (years) 50 (16) 51 (18) .707
Sex, male 44 (45%) 40 (41%) .562
Body-mass index (kg/m2) 25.7 (4.6) 26.1 (5.4) .556
ASA-classification .155
I–II 86 (89%) 80 (82%)
III–IV 10 (10%) 17 (18%)
Missing 1 0

Charlson comorbidity index (CCI) 1 (0–6) 2 (0–9) .285
Surgery type .875
Abdominal surgery 27 (28%) 25 (26%)
Gynecology 16 (17%) 16 (17%)
Orthopedics and trauma surgery 11 (11%) 13 (13%)
Plastic surgery 21 (22%) 19 (20%)
Urology 10 (10%) 9 (9%)
Vascular surgery 5 (5%) 5 (5%)
Other

�
7 (7%) 10 (10%)

Duration of surgery (min) 47 (31) 43 (34) .131
Time on recovery (min) 53 (22) 52 (18) .562
Anesthesia type .113
General 72 (74%) 81 (84%)
Other (spinal, regional, local, sedative) 25 (26%) 16 (16%)

Values are in numbers (percentages), mean (standard deviation) or median (interquartile range).�
Other: ear, nose and throat, oral, breast or neurosurgery.
ASA: American Society of Anesthesia score; kg: kilograms; m: meters; min: minutes.
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perioperative music and have procured head-
phones that offer improved audio quality.
Furthermore, these are easy to clean and reusable,
with the latter being important in an era of
increased consumption and waste production by
hospitals [14].

Although several systematic reviews and meta-
analyses have previously described the positive
role of music on pain and analgesia needs [1,3,15],
no statistically significant beneficial effects on
postoperative pain and opioid requirement were
observed in the current study. Several reasons
seem apparent for the lack of results. No sample
size calculation was performed, given that the pri-
mary outcome measure was implementation
adherence. Therefore, this study was not
adequately powered to evaluate a significant clin-
ical effect. Furthermore, implementation was per-
formed in day care surgery, as this was considered
to involve straightforward surgical procedures min-
imizing logistical planning issues in the hospitals’
infrastructure. Postoperative pain levels and opioid
requirement are usually low, making it hard to find
a clinically relevant, beneficial effect in the first
place. However, it should be noted that a trend
towards less patients needing postoperative

opioids when listening to perioperative music was
observed. Previous research revealed that regional
anesthesia, compared to general anesthetic techni-
ques, decreases postoperative pain. This could also
possibly explain the finding that more patients in
the control group required more postoperative
opioids since a higher proportion of patients in
the control group received general anaesthesia
[16]. Especially in light of the current opioid epi-
demic [17], music could be an attractive non-
pharmacological additive to opioid-free analgesia,
which is unfortunately limited studied [18].

This study has several strengths and limitations.
Various key factors of implementation were thor-
oughly assessed in this study, taking into account
both the opinions of surgical patients and staff
alike. Unfortunately, not all patients filled out the
postoperative satisfaction questionnaire due to
either being drowsy or forgetting about it
altogether, which was to be completed in the
recovery ward before returning to the surgical
ward. However, imputation of missing values
according to common statistical methods did not
change the outcome, even when the lowest quar-
tile scores were used for imputation. Therefore, we
do not believe that the true values would be dif-
ferent. The duration of the music intervention was
not truly evaluated through a comprehensive
music report. In theory this could mean that the
actual adherence was either underreported or over
reported. Moreover, the COVID-19 pandemic,
which started to spread in the Netherlands at the
end of February 2020, limited patient inclusion
and the final sample size. Finally, due to the nature
of the music intervention, patients and health care
providers were not blinded. However, a previous
report observed blinding in surgical trials to be the

Table 5. Intraoperative and postoperative analgesic medication requirement of prospective (n ¼ 97) and
retrospective cohort (n ¼ 97).

Music intervention group
(n¼ 97)

Control group
(n¼ 97) p-value

Intraoperative analgesic medication requirement
Sufentanil 66 (68%) 78 (80%) .049

lg 25.00 (13.13) 20.00 (11.25) .990
Morphine 5 (5%) 5 (5%) –

mg 8.00 (5.00) 5.00 (4.00) .496
Remifentanil 8 (8%) 3 (3%) .121

mg 0.81 (0.54) 1.20 (-) .149
Alfentanil 4 (4%) 8 (8%) .233

mg 0.75 (1.28) 0.45 (0.68) .343
Postoperative analgesic medication requirement
Total recovery 15 (15%) 25 (26%) .076

ME (mg) 5.86 (5.87) 3.33 (1.67) .139
Total ward 16 (16%) 17 (18%) .848

ME (mg) 2.53 (1.85) 2.53 (0.00) .106
Total recoveryþward 29 (30%) 39 (40%) .132

ME (mg) 2.53 (6.24) 3.33 (2.47) .511

Values are in numbers (percentages) or in medians (interquartile range).
ME: morphine equivalent.

Table 4. Postoperative pain scores of patients receiving the
perioperative music intervention (n¼ 97) and the control
group (n¼ 97).

Music intervention group
(n¼ 97)

Control group
(n¼ 97)

NRS
�

n (%) n (%) p-value

Maximum NRS 88 1.07 (1.55) 94 1.19 (1.54) .455
First NRS 88 0.48 (1.30) 94 0.32 (0.78) .671
Second NRS 77 1.05 (1.46) 83 1.14 (1.56) .755
Mean NRS 88 0.74 (1.26) 94 0.68 (0.90) .636

For a more suitable display of results pain scores are in mean (standard
deviation), differences are based upon nonparametric tests.�
Numeric Rating Scale (NRS) ranges from 0 to 10.
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case in only three percent of studies published in
high impact journals [19].

This implementation study of perioperative
music in day care surgery observed a high adher-
ence rate, an easy applicability, high patient satis-
faction levels both with the perioperative music
intervention and the preselected music as well, a
positive attitude of health care providers towards
the music intervention, and a trend towards a
reduced postoperative opioid requirement need.
This success has led to an expansion towards other
surgical procedures, improvement of the music
devices, the provision of music streaming services
for surgical patients, and perhaps more import-
antly, a role model for other Dutch hospitals.
Future studies should further evaluate implemen-
tation of perioperative music and its effect during
more complex surgical procedures, which will also
involve more care providers and possibly increase
barriers to implementation.
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Appendix A.

Satisfaction questionnaire

You have been listening to music during your periopera-
tive stay. We would like to know your opinion and experi-
ence regarding this project.

It will take approximately 3min to complete the survey.

1. Do you use hearing aids?
� No
� Yes

2. How often do you listen to music in daily life?
� Almost the whole day.
� A few hours a day.
� A few hours a week.
� Rarely/never.

3. On a scale from 0 to 10, how important is music
to you?

0 1 2 3 4 5 6 7 8 9 10
Totally not
important

� � � � � � � � � � � Extremely
important

4. Please rate your satisfaction for each of the following:
Bad Poor Fair Good Excellent

The music genres � � � � �
The music songs � � � � �
Information provided by the staff � � � � �
Quality of the medium � � � � �
Self-control of the device � � � � �

5. Where have you been listening to music during your
perioperative stay? (multiple selections are allowed)
� Waiting room.
� Holding area.
� Operating room.
� Recovery area.

6. Were there problems with the music devices?
� No
� Yes, please specify:

7. Do you consider the music intervention to be beneficial
to perioperative patient care?
� Yes
� No, please specify:

8. Would you like to listen to music again if you would be
operated again in the future?
� Yes
� No, please specify:

9. On a scale from 1 to 10, with 1 being very poor and 10
being excellent, how would you rate the music
intervention?

1 2 3 4 5 6 7 8 9 10
Very poor � � � � � � � � � � Excellent

10. If you have any additional comments, questions or
concerns, please leave it here:

Appendix B.

Questionnaire for perioperative health
care providers

We would like to invite you to participate in a short survey
to gather your opinion and feedback on the implementa-
tion of music in perioperative care in the M�axima
Medical Center.

It will take approximately 3min to complete the survey.

11. Wat is your sex?
� Female
� Male

12. What is your occupation?
� Day-care nurse
� Recovery nurse
� Nurse anesthetist
� Surgeon assistant
� Medical doctor
� Resident not in training
� Resident in training
� Preoperative screening assistant
� Other:

13. How much extra time do you spend on the music
intervention?

� 0–10minutes
� 10–20minutes
� 20–30minutes
� >30minutes
� Other:

8 M. REUDINK ET AL.



14. Do you believe that the patient experiences a positive
effect of the music intervention?
� Yes
� Neutral
� No, please specify:

15. Does the music intervention impair you to do your
own work?

� No
� Neutral
� Yes, please specify:

16. On a scale from 1 to 10, how likely are you to recom-
mend the music intervention to family or friends?

1 2 3 4 5 6 7 8 9 10
Not at
all likely

� � � � � � � � � � Extremely
likely

17. On a scale from 1 to 10, how likely is it that you want
to listen to music yourself if you were to undergo an
operation in the future?

1 2 3 4 5 6 7 8 9 10
Not at
all likely

� � � � � � � � � � Extremely
likely

18. Do you think music should be part of standard peri-
operative care?
� Yes
� Neutral
� No, please specify:

19. If you have any additional comments, questions or
concerns, please leave it here:
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