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ABSTRACT
Introduction Perioperative music intervention has been 
proven effective in reducing anxiety, pain, neurohormonal 
stress response and medication requirement. 
Unfortunately, there is a gap between new effective 
interventions and their (interventions) integration in 
standard care protocols. The aim of this preimplementation 
and postimplementation study is to investigate the 
adherence to a music intervention in a tailored, multilevel, 
systematic implementation strategy and the initial impact 
of the implementation on postoperative pain in patients 
undergoing colorectal surgery.
Methods and design A monocentre prospective 
preimplementation and postimplementation study was set 
up using The Consolidated Framework for Implementation 
Research to conduct a systematic implementation of 
music intervention in three phases. Primary outcomes 
are adherence to the music intervention and the initial 
impact of the music intervention implementation on 
postoperative pain scores on the first postoperative day. At 
least 100 patients will be included in the study. Secondary 
outcomes include adherence to the implementation 
strategy, penetration of music intervention in the standard 
care, assessment of the determinants for implementation, 
impact of the implemented music intervention on pain 
during the entire admission, anxiety, medication usage, 
complications, hospital and intensive care unit (ICU) length 
of stay.
Ethics and dissemination The Medical Ethics 
Review Board of Erasmus MC University Medical 
Centre Rotterdam, The Netherlands, has approved this 
protocol. The study is being conducted in accordance 
with the Declaration of Helsinki. Results of this trial will 
be published in peer- reviewed scientific journals and 
conference presentations.
Trial registration Dutch Trial Register NL8071.

INTRODUCTION
Patients undergoing surgical procedures 
often experience perioperative anxiety, pain 
and stress which may lead to complications, 
delayed postoperative recovery and extended 
hospitalisation.1–10 Furthermore, it is also 
known that preoperative anxiety leads to 
higher postoperative pain levels, further 
increasing the risk of the unwanted outcomes 

mentioned before.11 Patients with inflam-
matory bowel disease (IBD) and cancer are 
known to have higher anxiety rates than 
the general population.12–14 Many of these 
patients undergo major surgical proce-
dures, which cause additional psychological 
stressors.15 16 Recent systematic reviews of 
randomised controlled trials have shown 
significant positive effects on listening of 
recorded music interventions on preopera-
tive anxiety, postoperative pain, intraoper-
ative sedative and postoperative analgesic 
medication requirement, as well as postoper-
ative neurohormonal stress reaction.17–19

Pharmacological agents, such as benzo-
diazepines and opioids, are widely used as 
treatment for anxiety and pain, even though 
the side effects and risks are well known.20–24 
Preoperative benzodiazepines to reduce 
anxiety have been associated with worse 
postoperative recovery and higher risk for 
delirium.6 25 26 Also, the use of benzodiaze-
pines and opioids in the hospital may lead to 

Strength and limitations of this study

 ► This study protocol is the first implementation study 
of perioperative music intervention in a surgical 
population and can serve as a guideline for future 
implementation projects for music interventions.

 ► Implementation strategies are based on the as-
sessment of barriers for implementation on multiple 
levels and in which, during the process evaluation, 
the strategy can be adapted in order to achieve the 
highest possible efficacy.

 ► The study is powered to assess the impact of im-
plementing music intervention on an important 
perioperative health outcome (postoperative pain), 
although due to the design of the study (preimple-
mentation and postimplementation study) the im-
pact may not be detected.

 ► Patients and professionals cannot be blinded for the 
intervention because it may lead to performance 
and detection bias.
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chronic use, which is partly accountable for the emerging 
opioid epidemic.27 28 Music as a non- pharmaceutical 
intervention on the other hand is relatively inexpensive, 
easily applicable and without any side effects known. 
Furthermore, given the evidence for potential reduction 
in previously mentioned factors, music should be consid-
ered as part of the perioperative standard care procedure 
in hospitals

Studies aiming to implement music intervention in 
the standard care procedure until now only reached an 
adherence rate of 36%–53%,29–31 which is considered low 
for significant effects of the intervention. This is caused 
by several barriers for implementation which were not 
overcome before implementation, which is essential for 
an effective implementation.

Thus, the Implementation of Music intervention in the 
PeRiOperatiVe standard carE (IMPROVE) Study will be 
set up to achieve tailored implementation of music inter-
vention in perioperative standard care in a systematic 
manner.

AIMS AND OBJECTIVES
The primary aim of the IMPROVE Study is to assess the 
adherence to the music intervention (if the intervention 
is provided as advised)32 and the initial impact of the 
music intervention on the first postoperative day (POD) 
pain scores. Secondary aims are the penetration of the 
intervention, adherence to the tailored implementation 
strategy (if eg, information to the patient on time during 
the outpatient clinic visit, as part of the tailored strategy, 
is provided as developed), facilitators and barriers for 
implementation, impact of the implemented music inter-
vention on postoperative pain during the entire hospi-
talisation, anxiety, perioperative pain medication usage, 
intraoperative analgesic and sedative medication usage, 
complications, and hospital and intensive care unit length 
of stay (LOS).

METHODS AND ANALYSIS
The IMPROVE Study is a prospective, monocentre, study 
carried out in the IJsselland hospital, Capelle aan den 
IJssel, the Netherlands. Implementation will be carried 
out using The Consolidated Framework for Implementa-
tion Research (CFIR),33 which provides a construct asso-
ciated with effective implementation and is a commonly 
used framework in the field of implementation.34 The 
CFIR assesses five domains; (1) Intervention characteris-
tics, (2) Outer setting, (3) Inner setting, (4) Character-
istics of the individuals involved, and (5) The process of 
implementation. Based on this the study encompasses 
three phases.33

Study phases
Phase I (domains 1, 2, 3 and 4)
Evaluation of the characteristics of the intervention, 
current practice regarding anxiety and pain management, 

in- hospital music application, and identification of facili-
tators and barriers for implementation of recorded music 
in the elective colorectal standard of care procedure.

Phase II
Based on the results of phase I we will develop a tailored 
implementation strategy for the context (recorded music 
intervention) and setting (elective perioperative standard 
care procedure of colorectal surgery in the IJsselland 
Hospital).

Phase III (domain 5)
Finally, the tailored implementation strategy will be 
applied and the effect of the intervention on implemen-
tation outcomes, for example, adherence to the music 
intervention during perioperative care, and clinical 
outcomes will be assessed.

In the next section each phase is described in detail, 
including the setting, study design, procedures, outcome 
measures and statistical analysis. Figure 1 gives an over-
view of the study phases.

Setting
The gastrointestinal (GI) surgery ward was chosen as a first 
site of implementation in the Netherlands due the relative 
vulnerable patient population, as patients with IBD and 
colorectal cancer experience higher levels of anxiety and 
the standard care procedure is more standardised due to 
the Enhanced Recovery After Surgery protocol.35 Patients 
are eligible when aged ≥18 years, undergoing colorectal 
surgical procedure for malignant or benign (mostly IBD) 
disease, and admitted to the GI nursing ward (excluding 
day care ambulatory interventions).

A dedicated team of healthcare professionals of the 
implementation site involved in the perioperative process 
will be assembled (engagement). The dedicated team 
will exist out of one person from each group of profes-
sionals; GI surgeon, GI surgery ward nurse, anaesthesi-
ologist, anaesthesiology assistant, specialised nurse in 
GI oncology and a specialised nurse in Stoma Care. The 
dedicated team will actively engage in the study in order 
to reach effective implementation of the intervention in 
daily practice. The dedicated team will be assisted by the 
research team, which includes an implementation expert.

Phase I
Evaluation of the current practice regarding pain and 
anxiety management, in- hospital music application, and 
identification of facilitators and barriers for implementa-
tion of recorded music in the elective colorectal standard 
of care procedure.

Study design
We will assess prospectively the current practice regarding 
anxiety and pain management in healthcare professionals 
involved in the perioperative standard care using anon-
ymous electronic surveys. Identification of barriers and 
facilitators will be also assessed prospectively in patients 
and healthcare professionals using CFIR. These results 
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will serve as baseline measures to compare with the 
outcomes of the implementation process.

Measures
Current practice regarding anxiety and pain manage-
ment in the colorectal surgery population and assessment 
of facilitations and barriers for implementing perioper-
ative music intervention in the standard of care will be 
evaluated by using qualitative research methods in the 
form of surveys in patients and healthcare professionals 
involved in the perioperative standard of care procedure.

Study population
All patients who have undergone a colorectal surgical 
procedure for benign (mostly IBD) disease or cancer 
will be informed regarding the study and surveyed, after 
written informed consent is acquired for data collec-
tion from the patients’ medical file, on the first POD. 
Patients will be screened by the admission agency of the 
surgery department. Eligible patients will be asked by the 
attending physician if the research team can approach 
them regarding the IMPROVE Study. At last, a member 
of the research team will inform and acquire informed 
consent. As mentioned earlier, healthcare professionals 
involved in the perioperative process, including general 
surgeons, anaesthesiologists, GI surgery ward and anaes-
thesiology nurses, specialised nurses in GI oncology and 
Stoma Care, and surgery and anaesthesiology residents, 
will also be surveyed in this phase. The electronic survey 
was sent via email to members of the dedicated team. The 
survey will be then further distributed among all profes-
sionals by the dedicated team. Reminders will be sent via 
email every month.

Surveys
An online self- made survey will be conducted in patients 
and healthcare professionals. The complete surveys 

for this phase can be found in online supplemental 
file 1 (patient survey) and online supplemental file 2 
(healthcare professional survey). The surveys are based 
on four domains of CFIR; inner setting, outer setting, 
and characteristics of the individuals and intervention. 
The outer setting includes assessment of patient needs 
and peer pressure (need for hospitals to have the same 
policies). The inner setting mostly includes assessment 
of characteristics of the hospital/implementation site, 
including network and communication, culture (norms 
and values), knowledge, current use of the intervention, 
and implementation climate (tension for change, feed-
back, learning climate, etc). Patients will be surveyed 
on their preferences, beliefs and opinions regarding 
recorded music in the perioperative healthcare and will 
be asked to score their anxiety levels in the preoperative 
and postoperative period. Healthcare professionals will 
be surveyed on the current practice and beliefs regarding 
anxiety and pain management and characteristics of the 
site; for example, communication, schooling, leader-
ship and so on, and characteristics of the intervention, 
for example, easy to implement and so on. Furthermore, 
the surveys will contain questions regarding knowledge 
on the current information regarding the effect of music 
in medical healthcare and demographic characteristics 
of the responders. The patient survey will mostly assess 
patient needs (outer setting) and characteristics of the 
individuals. The healthcare professional survey will assess 
aspects of the outer and inner settings and characteristics 
of the intervention and individuals involved.

Survey validity
To ensure face and content validity of the healthcare 
professional survey, the first drafts were carefully revised by 
members of the research team (EK/EI). After consensus 
was reached, the healthcare professional survey was 

Figure 1 Overview of the study phases.
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presented to a dedicated team at the study site, consisting 
of a surgeon, anaesthesiologist, nurse and nurse prac-
titioner for input. Two colleagues with a medical back-
ground assessed the survey as well. Any comments were 
incorporated in a new version.

Data analysis
Response rate will be defined as the percentage of all 
approached professionals who finish the second category 
of the survey. Respondents who do not finish this cate-
gory (music knowledge) will be excluded from analysis. 
Descriptive statistics will be used to describe the outcomes 
of the current practices regarding pain, anxiety and 
sleep managements. Continuous data will be presented 
using medians and IQRs. The Kruskal- Wallis test will be 
used to analyse differences between groups (healthcare 
professionals, age and working experience). Categorical 
data will be analysed using χ2 tests if group samples are 
at least five, and Fischer’s exact tests if at least one group 
sample is less than five. Ordinal data (eg, age and working 
experience) will be analysed using the Kruskal- Wallis 
test. The Bonferroni correction will be applied in case 
of multiple testing in the post hoc tests. Self- conducted 
Median Knowledge Scores (MKS) will be calculated for 
the patients and professionals; these will be presented as 
medians (IQR).

The definitions of barriers and facilitators will be based 
on expert opinion (research team). As mentioned earlier, 
barriers and facilitators will be classified according to the 
domains of CFIR and expressed in percentages. An MKS 
under 70.0% is defined as a barrier. An MKS of 70.0% or 
higher will be considered as a facilitator. Other barriers 
will be defined as less than 50% of the answers being bene-
ficial to implementation. When this percentage equals or 
exceeds 50%, this aspect will be treated as a facilitator. 
Data will be analysed using R studio V.4.0.0.

Phase II: Development of the tailored implementation strategy
Based on the barriers and facilitators assessed in phase 
I, two members of the research team (EK/EI) will select 
the implementation strategies. For example, if we assess 
during phase I that the knowledge regarding music 
intervention in the healthcare is low, this may will be 
considered as a barrier for implementation. The imple-
mentation strategy for this would be developing and 
distributing educational materials, for example, pocket 
card for nurses with information about how to apply the 
intervention, in order to handle this barrier based on 
the Expert Recommendations for Implementing Change 
strategies.36 The mechanism of action in this case would 
be to develop and format manuals, toolkits and other 
supporting materials in ways that make it easier for stake-
holders to learn about the innovation and for clinicians to 
learn how to deliver the clinical innovation and distribute 
them in person, by mail and/or electronically.36 Through 
discussions with the coauthors and dedicated team these 
will be fine- tuned in order to reach consensus. The goal 
is to answer the following two important questions: (1) 

Can the barriers and facilitators found be successfully 
translated into a tailored implementation strategy? and 
(2) Is the tailored implementation strategy applicable in 
daily practice? The implementation strategies and mech-
anisms of actions will then be validated by EI, a coauthor 
who is an expert on implementation. When consensus 
among the dedicated team and research team is reached 
the implementation strategies will be operationalised by 
using the seven dimensions proposed by Proctor et al.37 
These dimensions include: the actors(s)—that is, who 
delivers the strategy?; the action(s); the target(s) of the 
action—that is, towards what or whom and at what level?; 
temporality—that is, when or at what phase?; dose—that 
is, at what frequency and intensity?; the implementation 
outcome(s) affected; and justification—that is, based on 
what theoretical, empirical or pragmatic justification?.38

Phase III: Implementation
Study design
In the last phase of this implementation study, the music 
intervention will be put into practice in a single- centre 
prospective study. The primary aim is to assess the extent 
to which healthcare professionals can adhere (%) to 
the music intervention in elective surgical procedures. 
Secondary aims are the penetration (%) of the inter-
vention, adherence (%) to the tailored implementation 
strategy, the initial impact (since this is the first imple-
mentation study of music in a surgical population) of the 
music intervention on the first POD pain scores, impact 
of the implemented music intervention on postoperative 
pain during the entire hospitalisation, anxiety, perioper-
ative pain medication usage, intraoperative analgesic and 
sedative medication usage, complications, and hospital 
and ICU LOS.

Measures
Adherence to the music intervention will be calculated. 
Successful implementation is defined as an adherence of 
70% to the music intervention.32 39 40 The survey used in 
phase I will be adapted to the postimplementation phase 
and repeated in order to assess changes in knowledge, 
opinions and attitudes of the healthcare professionals 
towards the music intervention as part of the impact of 
the implementation strategy. Patients who received the 
music intervention during the implementation phase 
will be surveyed in order to assess satisfaction regarding 
the practical use of the music intervention based on the 
custom- designed implementation strategy and the music 
intervention itself. Also, the penetration of the interven-
tion in the standard care, defined as the percentage of 
patients that used the music intervention as advised, will 
be assessed.

Study population
Patients who are planned for a surgical procedure for 
IBD or colorectal cancer will be informed regarding 
the study preoperatively and receive music intervention 
perioperatively if they are willing. Exclusion criteria 
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will be severe hearing impairment causing problems 
with verbal communication, patients who are unable or 
unwilling to receive the intervention, and patients who 
do not adequately control the Dutch or English language. 
As mentioned earlier, healthcare professionals involved 
in the perioperative process, including general surgeons, 
anaesthesiologists, GI surgery ward and anaesthesiology 
nurses, specialised nurses in GI oncology and Stoma 
Care, and surgery and anaesthesiology residents, will also 
be part of the implementation process.

Procedure
Music intervention
Fu et al found that exposure to at least 120 min of perioper-
ative music, delivered either before, during and/or on the 
first 2 days after surgery would lead to less opioid require-
ment.17 A study in the critically ill population found that 
music interventions of at least 20–30 min significantly 
reduced pain scores compared with 10–15 min.41 Based 
on this our goal is to provide music intervention sessions 
of at least 30 min, twice a day, during the entire hospital 
stay in order to achieve clinically relevant effects. Figure 2 
shows the planned intervention implementation.

Implementation process
Eligible patients will be informed preoperatively 
regarding the use of the music intervention in the periop-
erative period. The moment of verbally informing the 
patient will be assessed in the first phase of this study, in 
which patients’ preferences will be assessed in the survey. 
Multiple methods will be used to inform the patients, for 
example, folders, information added to existing folders 
and applications, and so on. Data on adherence will be 
collected by registration using self- made checklists. The 
checklist will based on the preceding moments on which 
the music intervention should be offered and applied by 
the healthcare professional. Furthermore, patients willing 
to receive the music intervention will receive the music 
intervention as planned (figure 2). These patients will 
then be informed and asked for written informed consent 
for being surveyed regarding the music intervention 
they received and data collection on secondary outcome 
measures from the patients’ medical file as described in 
phase I. This implementation process, in which patients 

will be provided music during their hospital admission, 
will go on during a period of 6 months.

Sample size
Pain management for colorectal surgery in the IJssel-
land Hospital encompasses patient controlled analgesia 
(PCA) for laparoscopic surgery and epidural analgesia 
for primary laparotomic procedures or procedures with a 
high conversion chance. A minimum reduction of 12 mm 
on VAS for pain has been shown as clinically relevant.42 
To measure the impact of music intervention postimple-
mentation on postoperative pain we performed a sample 
size calculation based on reported mean pain scores and 
SD after colorectal surgery in the paper by Kaminski et 
al and Mouawad et al43 44 considering that pain scores 
are equivalent to our patient population since scores are 
based on a large sample and that the surgical procedure 
and pain management are similar. We used the mean 
pain scores measured with VAS of patients on the first 
POD using PCA (n=173, VAS=4.6±2.0) which yielded the 
largest sample size. We aim to obtain a power of 80%, with 
level of significance set at 5% (p=0.05), planned two- sided 
testing and a dropout rate of 10%. Consequently, the 
sample size will be 50 patients preimplementation and 
more than 50 patients postimplementation. The imple-
mentation process will take 6 months, therefore in the 
postimplementation period >50 patients may be included 
in the study. Data of all the patients who received the 
intervention will be used for data analysis after informed 
consent is acquired.

Evaluation
During and at the end of the implementation phase the 
strategy will be reflected and evaluated. Stakeholders in 
the dedicated team should actively participate in evalu-
ating and improving the implementation strategy as an 
internal source of the intervention alongside the research 
team. Monthly a member of the research team will evaluate 
the adherence to the intervention during the implemen-
tation phase. Personal, and if practically possible, team 
debriefing (focus group) concerning progress and expe-
rience of the implementation strategy will be carried out 
with the healthcare professionals. Based on the measures 
proposed by Hulscher et al45 process evaluation will be 

Figure 2 Planned intervention implementation.
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carried out. The goal is to assess whether the intended 
changes are being achieved (eg, exposure to intervention 
by observation) and the experiences of those exposed 
(patients and hospital staff). Based on these process eval-
uations the implementation strategy will be adjusted if 
found necessary.

Data analysis
Data will be presented using descriptive statistics. The 
adherence will be presented as the percentage (%) of 
patients who received the music intervention as advised 
(figure 2). Data on preimplementation and postimple-
mentation, phases 1 and 3, respectively, will be used to 
assess the initial impact of music intervention in a system-
atic implementation study on the first POD. The Visual 
analogue scale (VAS) for pain will be analysed using 
Student’s t- test in case the data are normally distrib-
uted, otherwise the Mann- Whitney U test will be used. 
Data of patients who used the intervention as planned 
will be used to assess this initial impact. The significance 
level of all tests will be set at <0.05. Differences in the 
secondary outcomes between preimplementation and 
postimplementation groups will be analysed using para-
metrical tests (Student’s t- test and χ2/Fisher’s exact tests) 
for normally distributed data and non- parametrical tests 
(Mann- Whitney U test and χ2/Fisher’s exact tests).

Patient and public involvement
Patients or the public were not involved in the design, 
or conduct, or reporting, or dissemination plans of our 
research.

ETHICS AND DISSEMINATION
Ethical approval
This study protocol was presented and approved 
by the Medical Ethical Committee of the Erasmus 
University Medical Centre (registration number: MEC- 
2019–0563). This study is registered in the “Dutch 
Trial Register ( www. trialregister. nl) under number: 
NL8071. Data collection will be assessed according to 
the Dutch Personal Data Protection Regulation. Data 
will be handled confidentially and anonymously in pass-
word protected files and accessed by a limited number 
of personnel in order to prevent tracing to individual 
patients.

Informed consent
All eligible patients in phases I and III of the study will 
be asked to sign a written informed consent. Informed 
consent will also encompass participation to the surveys 
and data extraction on secondary outcome measures 
from the patients’ electronic database, and consent for 
publication. Data on secondary outcome measures will 
be used to make comparisons preimplementation and 
postimplementation of the music intervention.

Dissemination
Research data can be presented or publicised in agree-
ment with the principal investigator and project leaders 

only. Research data that can be traced to the indi-
vidual will not be presented or published. The primary 
publication will be made by the principal investigator 
and research team. There are no competing interests 
between authors. The order of the different authors is 
not yet known. The funder will have no role in the data 
collection process, data analysis and interpretation of 
the trial results.

DISCUSSION
Music intervention has shown to be effective in various 
medical fields for several decades now. Unfortunately, 
it is still not part of the standard medical care, consid-
ering it can have positive effects on patient outcomes 
and is a relatively inexpensive intervention without any 
known risks. With the current higher level of evidence as 
mentioned in the introduction there is more reason to 
implement music in the standard medical care. There-
fore, the goal of this study is to implement periopera-
tive music intervention in the standard care process of 
patients undergoing elective colorectal surgery. First, we 
will assess the barriers and facilitators for implementing 
the intervention. Second, based on these barriers and 
facilitators we will set up a tailored implementation 
strategy for implementing perioperative music in a 
specific context and setting.

To the best of our knowledge this is the first imple-
mentation study of perioperative music intervention in 
a surgical population. In this study we used the CFIR 
implementation framework using rigorous implementa-
tion approaches to evaluate the effectiveness of specific 
methods for implementing. Implementation strategies 
are based on the assessment of barriers for implementa-
tion on multiple levels specific for the setting in which 
an intervention is implemented. Tailored multilevel 
strategies are more likely to be effective than single 
strategies.38 Thus, the study is set up in such a way 
that during the process evaluation the strategy can be 
adapted, since it is known that flexible and adaptable 
interventions are more likely to be implemented prop-
erly,33 in order to achieve high efficacy of the music 
intervention. Based on this local project we will explore 
how feasible our implementation strategy is in other 
sites and settings. The strategy can be adapted during 
the process evaluation for other sites. Effectivity of the 
implementation strategies should be studied in a cluster 
randomised stepped- wedge trial in the future.

Also, the initial impact of implementing music inter-
vention on postoperative pain is assessed, which is an 
indirect measure of successful implementation. We 
believe that besides pain, anxiety is also an important 
outcome parameter. We chose to power the study on 
pain, since pain has a direct influence on the medi-
cation requirement and anxiety may have an indirect 
influence on medication requirement by its influence 
on pain.7

www.trialregister.nl
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Despite the above, our study also has some limita-
tions. The design of the study (preimplementation 
and postimplementation study) may be a limitation in 
finding the effect on clinical outcomes (pain, medica-
tion use, etc). These effects may exist but will possibly 
be not detected due to the design of the study.

In conclusion, this study protocol provides a frame-
work on how to systematically implement perioperative 
music intervention in the standard care and test the 
effect of this systematic implementation on the clini-
cally relevant outcome, pain, in surgical patients.
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