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Purpose: The purpose of this study was to examine the effects of an easy listening music

intervention on satisfaction, anxiety, pain, sedative and analgesic medication requirements, and

physiological parameters in Chinese adult patients undergoing colonoscopy in Hong Kong.

Patients and methods: Patients undergoing colonoscopy, aged 45 or older, able to

communicate in Chinese, and hemodynamically stable were invited for the study. A rando-

mized controlled trial was adopted. Eligible patients were randomly assigned either to a

music group, which received standard care and additional easy listening music (a series of 15

popular non-rock Chinese songs) through earphones and MP3 for 20 mins before and during

the procedure, or to a control group which received standard care only. Standard care

comprised of all nursing and medical care provided for patients undergoing colonoscopy.

Measures comprised of the State-Trait Anxiety Inventory, visual analog scales of pain level,

procedure satisfaction and satisfaction with pain management, the use of sedative and

analgesic drugs, heart rate, and blood pressure data were collected at baseline (T0), during

(T1) and 30 mins after the procedure (T2).

Results: Eighty participants (40 music vs 40 control) completed the study with no attrition.

Participants in the music group reported significantly higher levels in both procedure

satisfaction (p=0.043) and satisfaction with pain management (p=0.045) than those in the

control group. No significant difference was found between groups on anxiety, pain, addi-

tional sedative and analgesic use, heart rate, and systolic and diastolic blood pressure

(p>0.05). Nevertheless, most participants appreciated the songs provided in MP3 and

found it helpful for relaxation during the procedure and would prefer it again (p<0.001).

Conclusion: Easy music listening can enhance patients’ satisfaction in both procedure and

pain management for adults undergoing a colonoscopy procedure.
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Introduction
Colonoscopy is an endoscopy examination of the large bowel and the distal part of

the small bowel, which is the most common procedure and gold standard used in

the diagnosis of cancer colon and in the treatment of diseases of the lower gastro-

intestinal tract such as removal of polys or removal suspected malignant lesions.1,2

However, the procedure is unpleasant and often causes patients anxiety and pain

due to abdominal discomfort and a sensation of fullness.3–7
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Recent studies reported that 75% of pre-operative surgi-

cal patients are anxious8,9 and over 40% report moderate pain

or severe pain during colonoscopy.10 Patients’ anxiety

regarding colonoscopy may result from the strangeness of

the hospital environment, a lack of knowledge regarding the

procedure, the uncertainty of the outcome, fear of pain and

worry about the recovery process.2–4 High levels of anxiety

and pain may result in a more difficult procedure, an

increased need for sedative and analgesic medication, an

increased likelihood of medication-related complications

and an incomplete examination, low patient satisfaction rate

and negative physiological manifestations such as increased

blood pressure and heart rate.8,9,11,12

Nowadays, colonoscopy under full sedation is used to

ensure smooth procedure and alley patients’ anxiety.

However, this type of pharmacological intervention may

have some side effects: it may increase the risk of cardi-

opulmonary complication especially for aging patients;

result in hemodynamic instability; lead to undesirable

side effects such as nausea, vomiting, respiratory depres-

sion and drowsiness; and/or the sedative may interact with

anaesthetic agents, prolong patients’ recovery and delay

discharge from hospital.6,10,11 In this regard, conscious

sedation with minimal sedative (Midazolam) and analgesic

medications (Fentanyl) are also commonly adopted used in

the government hospital for colonoscopy worldwide and in

Hong Kong. Non-pharmacological interventions such as

listening to music to reduce above complications are

recommended globally.4,6,7,10

In recent years, music has been recognized for the ther-

apeutic use in health care. Music therapy has been reported to

promote relaxation, reduce pain, improve satisfaction and

reduce mean arterial pressure and heart rate in sigmoidoscopy

or colonoscopy.6,7,10,13–19 A review of the literature indicates

that listening to music has a statistically significant effect on

reducing pain and anxiety preceding during, and up to 2 days

post-surgery without causing any harmful effects.10,18 Thus, it

is reasonable to offer this non-invasive modality to patients

during colonoscopy in the clinical settings.

Several studies have demonstrated a beneficial effect of

music during colonoscopy, such as its ability to reduce anxiety

and pain levels during the procedure.6,13–19 However, most

previous studies did not provide specific information about the

components of music intervention, such as the type of music,

its volume or duration.4,6,18 This has led to a gap in our

knowledge of the specific variables that are most effective in

producing positive outcomes related to anxiety, sedative and

analgesic medication requirements, blood pressure and

procedure satisfaction. Light music or classical music have

been the styles of music most commonly used in the clinical

setting. Previous literature suggests the adoption of soft music

with stable melodies at a tempo of 60–80 beats per minute

regarded as the most effective type of music.10 A recent trial

reported the comparison of informal classical music and light

music on outcomes in Chinese patients undergoing colono-

scopywithout sedation1. Songs such as “Canon inD” from the

album “Pachelbel by The Sea” by David Tolley were recog-

nized as the genre of informal classical music, or songs such as

“Blossom on the Wind” from the album “Embracing The

Wind” by Kevin Kern were recognized as the genre of light

music. The result was inconclusive although listening to light

music had a trend of reducing the level of anxiety in patients

undergoing colonoscopy examination without sedation.1 To

the best of our knowledge, no study has specifically focused

on the effects of easy listening music intervention on out-

comes in adults undergoing colonoscopy. “Easy-listening”

music is the name given to the type of music which has a

soft melody and is nonpercussive in beat. The music adopt

more use of strings.21 Since music preference varies in differ-

ent age group, and type of music intervention may confound

the intervention dosage and outcomes, there is a need to have

an empirical trial to examine the effects of easy music inter-

vention on physiological and psychological outcomes, and

requirements for sedative and analgesic medication in patients

undergoing colonoscopy with minimal sedation.1,22,23 The

purpose of this study was to examine the effects of an easy

listening music intervention on satisfaction, anxiety, pain,

sedative and analgesic medication requirements and physio-

logical parameters in terms of blood pressure and pulse rate in

Chinese adult patients undergoing colonoscopy in Hong

Kong. In this study, we selected those easy listening music

from a musical genre that is most popular and related to

Cantonese hit songs and popular non-rock vocals.21,24

Theoretical framework of music

intervention
The stress and coping theory of Lazarus and Folkman (1984)

was used to guide this study because it has been widely used in

many studies.13,25–28 Based on this theory, the colonoscopy

procedure acts as a stressor for the patients in this study

because patients often experience anxiety and pain due to the

unfamiliar environment, previous negative experience with

medical procedures and decreasing tolerance and pain

thresholds.13,27,28 Anxiety and pain are common problems

associated with colonoscopy1,7 and colonoscopy is also
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associated with emotional distress and physical discomfort.5,10

When confronted with this stressor, patients choose available

measures to decrease their physiological discomfort and psy-

chological distress, such as listening to music and receiving

sedative and analgesic drugs. Because music acts as a distrac-

tor; it can occupy themindwith something pleasant, and take a

person’s attention away from a negative experience and

replace it with positive thoughts.25,26 In addition, the music

component has the capacity of adjusting emotional states and

promotesmind–body interactions andwas widely accepted for

promoting relaxation in the health care.1,15 Finally, successful

coping (the effect of music) can be reflected by physical health

(pain, the need for sedative and analgesic medications, heart

rate and blood pressure) and psychological well-being (levels

of anxiety and satisfaction).

Material and methods
Design and randomization
A prospective parallel, randomized controlled trial with

two groups: the music group versus control group. The

music group received standard care plus a series of easy

listening music before and during the procedure while

the control group received only standard care. A two-

group study design may yield reliable evidence about

the interventional use of music vs standard care, and

will allow us to directly investigate the cause and

effects. This design is guided by the CONSORT

checklist.29 The study was conducted from March 2015

to August 2015.

Study setting
The study was conducted in the Electro-Medical

Diagnostic Unit (EDU) of an acute general public hospital

in Hong Kong. This unit is responsible for performing all

endoscopic procedures such as colonoscopy, sigmoido-

scopy, endoscopic retrograde cholangiopancreatography

and esophagogastroduodenoscopy. There were five after-

noon sections per week at the endoscopy unit for colono-

scopy patients. About 5,000 colonoscopy procedures were

conducted in this unit in 2014.30

Subjects and sample size
For the pilot randomized controlled trial, Hertzog (2008)

recommended that 30 to 40 participants per intervention or

control group will be needed to obtain a direct estimate of

a between-groups effect size for a subsequent power

analysis.31 Thus, the sample size for this pilot study was

set at 80.

Inclusion criteria for participants included: (a) patients

scheduled for colonoscopy; (b) able to communicate in

Chinese language; (c) hemodynamic stable before colono-

scopy. Participants with visual and hearing deficits, or a

medical history of dementia, cognitive disorders or psy-

chiatric disorders were excluded.

Randomization and masking
Eligible participants were randomly allocated to either

intervention group (I) or control group (C). Blocked ran-

domization with a block size of eight was used to maintain

a good balance of participants between the two groups

throughout the subject recruitment period. A sequence

group (I or C) based on computer-generated random

codes was prepared in advance and put in serially num-

bered opaque sealed envelope by a person independent to

the study. The envelope was opened sequentially for each

consented participant who had completed the baseline data

collection. In this study, a research assistant who served as

outcome assessor was blinded to the allocation sequence.

Given the type of intervention, the participants, health care

staff and the principal investigator who performed the

music intervention were unmasked of the allocation of

the intervention.

Intervention
Standard care

All patients received standard care and bowel preparation

before the colonoscopy, which consisted of a residue diet

for 3 days before the procedure and a fluid diet in con-

junction with a bowel-cleansing agent (Klean-prep) the

evening before the investigation. The morning of the colo-

noscopy, all patients were admitted to the day ward for

preparation, which included written informed consent for

colonoscopy and establishment of a peripheral line for the

administration of conscious sedation. After the patient was

transferred to the Endoscopic unit, all patients usually took

a rest and waited in the large pending area for about 20

mins waiting for their term. Then, patients would be

transferred to the procedure area, conscious sedation with

standard dose of minimal sedative (Midazolam) and

analgesic medications (Fentanyl) was offered to the patient

accordingly. Patients were given the option to request

more analgesic on demand during the procedure. During

the procedure, blood pressure and heart rate were closely

monitored every 5 mins. All examinations were performed

by an expert endoscopist using an Olympus CV-145video-

colonoscope.
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Intervention group

The patients of the intervention group received standard

care plus easy listening music intervention. In this study,

the participants in the intervention group were offered 15

easy listening Chinese popular songs from the MP3. The

selection of Chinese songs was based on the above prin-

ciple and the selection from panel of 6 people (two part

time musicians, three patients at age 45–65 and a nurse

who studied music) and the record of most popular non-

rock songs during 1990–2010. A headphone with MP3

was provided to the participants of the intervention group

20 mins before and during the procedure. 15 songs were

repeatedly played via the MP3 player. The volume of the

music was controlled by the patients. After the procedure,

as indicated by withdrawal of the colonoscopy, the music

was stopped and the earphones were removed immediately

by the procedure nurse.

Procedure and data collection
In the day ward, potential eligible patients were

approached by the principal investigator for further screen-

ing, and those deemed eligible were asked to sign consent

form after explanation. Baseline data (T0) were collected

prior to patient randomization. Randomization was based

on the prior prepared random group allocation sequence.

The procedure nurse of the hospital was responsible for

the removal of the earphones after the completion of the

procedure of colonoscopy. Another research assistant, who

was blinded to the group assignment, performed data

collection at T2. The research assistant was trained before

the commencement of the study. Data were collected at T0

(after consent for study), T1 (5 mins after insertion of

colonoscopy) and T2 (30 mins after completion of the

colonoscopy) accordingly. Simultaneously, physiological

parameters including heart rate and blood pressure were

recorded at T0, T1and T2 by procedure nurses in the EDU.

Ethical consideration

Ethics approval had been obtained from the Joint Chinese

University of Hong Kong and Clinical Research Ethical

Committee, New Territories West Cluster, Hospital

Authority, Hong Kong. RCT registration has been obtained

with registration number (ClinicalTrials.gov RCT registra-

tion number is: CUHK_CCT00461). All participants had

been well informed about the purpose and procedure of the

study before signing a written informed consent form.

Participants were told about the rights to withdraw at any

time without detrimental effects. Confidentiality and anon-

ymity were assured during the study.

Measures
Three consecutive (T0, T1 and T2) data collection were

arranged and conducted for all participants. This arrange-

ment was selected to facilitate easy comparisons with

similar studies in the literature, as well as to ensure the

feasibility of data collection. A validated structured ques-

tionnaire was used for data collection. The primary out-

come and the secondary outcomes are listed below:

Demographic and clinical data

Demographic and clinical data from the participants,

including gender, age and education level, previous experi-

ence of colonoscopy, regular follow-up and medication

taking, personal history of carcinoma, family history of

carcinoma were retrieved from the medical record.

Anxiety

Anxiety was measured after consent for study (T0), and 30

mins after completion of the colonoscopy (T2) by using the

State Trait Inventory, Chinese version STAI-C.31,32 The

STAI-C has two parts of 20 items each. The first part (state

anxiety) evaluates a transitory emotional state that is influ-

enced by intense emotional situations and varies in intensity

over time. The second part (trait anxiety) demonstrates a

relatively stable anxious tendency and is not significantly

influenced by emotionally intense situations. Each item was

rated on a 4-point Likert scale, ranging from 1 to 4, with sum

of scores ranging from 20 to 80, with higher scores indicating

a higher level of anxiety. The STAI-C was validated in Hong

Kong and was found to have a high degree of internal con-

sistency (alpha =0.9).20,32,33

Pain intensity, procedure satisfaction and satisfaction

with pain management

Pain intensity, procedure satisfaction and satisfactionwith pain

management were measured at T2 using visual analogue

scales (VAS). AVAS is usually a 10 cm long horizontal line

with verbal descriptors (word anchors) at each end and the

respondent marks on the line that represents individual percep-

tion of the current state. The score was obtained by measuring

the distance (cm) from point 0 to the marked point34. The VAS

has been shown to be a valid tool for the measurement of

psychological and health variables such as pain and satisfac-

tion which has been widely used in clinical trials.34–36
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Additional sedative and analgesic use. Additional seda-
tive and analgesic medication requirements during the
procedure were retrieved from the medical record.

Physiological parameters. Physiological parameters
(heart rate, systolic blood pressure and diastolic blood
pressure) were measured at all the three time points T0,
T1 and T2. Two further questions were used to ascertain
participants’ music preference and opinions of the music
intervention. The timing of data collection was listed as in
Table 1:

Statistical analysis
Data were analyzed using IBM SPSS 22.0 (IBM Crop.,

Armonk, NY). Descriptive statistics, including frequency, per-

centage, mean and standard deviation, were used to describe

the data, as appropriate. Chi-square tests compared categorical

variables and independent t-tests compared continuous vari-

ables at baseline to assess homogeneity of the groups. To

examine the effectiveness of the easy listening music therapy,

independent t-tests compared mean scores of pain, procedure

satisfaction and satisfaction with painmanagement, chi-square

tests compared proportions of the need for sedative and

analgesic medication during the procedure and music prefer-

ences for colonoscopy and repeated measures of analysis of

variance (RMANOVA) compared changes in anxiety, systolic

and diastolic blood pressure and heart rate over time between

the two groups. All the statistical tests were two-sided and

level of significance was set at 0.05.

Results
Data were collected from March 1, 2015, to August 31,

2015, in the EDU of an acute general hospital in HK. A

total of 106 patients were assessed for eligibility, and 26

were excluded with 19 patients did not meet the eligibility

criteria and 7 patients declined to participate in the study.

A total of 80 patients underwent randomization with 40

patients in the music group and 40 in the control group.

All participants completed the whole study, and none

reported discomfort related to the music intervention

(Figure 1). Mean age of the sample was 57 years, most

participants had received secondary education or above

(63.8%), were living with family members (91.2%) and

had no previous colonoscopy experience (53.8%) and had

no personal history of cancer (81.2%). No significant

difference was found between the two groups with respect

to demographic and clinical characteristics (Table 2).

Listening to music had significant effects on improving

procedure satisfaction (p=0.043) and satisfaction with painT
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management (p=0.045).Moreover, most participants indicated

that they would choose to listen to music to reduce their

anxiety during a future colonoscopy examination (p=0.001).

There were no statistical differences between the two

groups in terms of state anxiety, pain, heart rate and

systolic and diastolic blood pressure. Regarding need of

extra sedative and analgesic, music group requested less

sedative (15% vs 27.5%) and less analgesic (17.5% vs

35%) compared to the control group although it is not

statistically significance (Table 3).

Discussion
To the best of our knowledge, this is the first study to

examine the effects of an easy listening music intervention

on procedure satisfaction, satisfaction with pain manage-

ment, anxiety, pain, sedative and analgesic medication

requirements, and physiological parameters in Chinese

adult patients undergoing colonoscopy.

Compared with the control group, patients in the music

group reported a significantly higher level of satisfaction with

pain management. The results were consistent with previous

studies.1,7 Although the participants listened to different types

of music, they consistently demonstrated an increased level of

satisfaction. This finding further supports the idea that easy

listening music can increase patient satisfaction. Regarding

clinical significance, a difference of greater than 15 mm on a

VAS pain scale would normally be perceived as clinically

important or the request of significant less analgesic would

also reflect the impact of clinically significance.34–36 In this

study, our result of VAS scale mean difference between groups

of both procedure satisfaction and pain satisfaction (<10 mm)

and the request of analgesic showed no statistical significance.

It may indicate that the intervention was not clinically signifi-

cant especially for the pain management.

Although there was no statistical difference in the mean

state anxiety levels between the two groups after colonoscopy,

a trend of reducing level of anxiety was observed in the music

group, which was consistent with other colonoscopy studies

showing a reduction of anxiety when patients were offered to

listen to music during the examination.1,18 Moreover, most of

the participants indicated that they would want to have music

available to them again during a future colonoscopy procedure.

The results of this study show that patients experienced

moderate anxiety before the procedure. This is congruent

with the results of previous studies.1,8,9,11 Negative feel-

ings not only cause negative physiological manifestations,

but can also increase the complications of medication

administration.6,7 Thus, psychological assessment and

Analyzed (n=40) 
Excluded from analysis (n=0) 

Analyzed (n=40) 
Excluded from analysis (n=0) 

Did not complete colonoscopy (n=0) 
Lost to follow-up (n=0) 

Did not complete colonoscopy (n=0) 
Lost to follow-up (n=0) 

Eligibility (n=80) 

Randomization (n=80) 

Allocated to the control group (n=40) 
Received standard care (n=40)

Allocated to the music group (n=40) 
Received standard care and music (n=40)

Excluded (n=26) 

• Declined to participate 
(n=7) 

• Did not meet inclusion 
criteria (n=19) 

Recruitment (n=106) 

Figure 1 Flowchart of the study.
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lengthening the time of music listening should be consid-

ered before colonoscopy.

No significant difference was found regarding the experi-

ence of pain between the two groups. One possible explana-

tion for this finding is that pain assessment was not performed

immediately after colonoscopy, which may have recall bias.

Several randomized controlled trials found that the music

intervention would lower the desire for sedative and analgesic

medication use.37 This study also found that the patients of the

music group required less additional sedative and analgesic

medication during colonoscopy than the control group,

although a statistical significance was not reached. It might

be due to the small sample size or the procedure is too short.

The results in our study did not reveal a significant

impact on physiological parameters which is consistent

with many studies.4,8,15,16 This may be due to individual

differences in responding to music. The effects of music

on physiological responses might be enhanced by

the participants’ musical preferences and musical

training.4,22,23 Thus, allowing patients to choose their pre-

ferred music should be recommended.

In summary, these findings demonstrate that music

provides benefit to aging patients undergoing colonoscopy

and the use of music as an adjuvant to minimal sedation

could enhance patients‘ satisfaction and potentially reduce

drug-related complications

Table 2 Demographic and clinical characteristic of the participants

Group Total, n
(%)

Music group n (%) / mean
(SD)

Control group n (%) / mean
(SD)

p-
value

Gender

Male 41 (51.2) 21 (52.5) 20 (50) 0.823

Female 39 (48.8) 19 (47.5) 20 (50)

Age, years 57.68 (11.07) 57.68 (11.92) 0.999

Education

Primary school 29 (36.2) 12 (30) 17 (42.5) 0.245

Secondary school or above 51 (63.8) 28 (70) 23 (57.5)

Living

Lived alone 7 (8.8) 5 (12.5) 2 (5) 0.432

Living with families 73 (91.2) 35 (87.5) 38 (95)

Colonoscopy experience

Yes 37 (46.2) 16 (40) 21 (52.5) 0.262

No 43 (53.8) 24 (60) 19 (47.5)

Personal history of cancer

Yes 15 (18.8) 8 (20) 7 (17.5) 0.775

No 65 (81.2) 32 (80) 33 (82.5)

Family history of cancer

Yes 16 (20) 10 (25) 6 (15) 0.264

No 64 (80) 30 (75) 34 (85)

Regular follow up (chronic

disease)

Yes 32 (40) 14 (35) 18 (45) 0.361

No 48 (60) 26 (65) 22 (55)

Regular medication taking

Yes 30 (37.5) 13 (32.5) 17 (42.5) 0.356

No 50 (62.5) 27 (67.5) 23 (57.5)

Clinical characteristic

Trait anxiety (T0) 39.00 (7.55) 39.30 (9.19) 0.874

Notes: Independent t -test; Chi-square test were used for this study. T0 presented as anxiety was measured after consent for study group. Statistical not significance when p>0.05.
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Limitations and implications
There are several limitations in this study. First, only a

single setting was used to evaluate the intervention’s effec-

tiveness. The experiences of patients at other settings

might not be similar, which limits the generalizability of

the study findings. Second, the attending physicians were

not blinded to group assignment as they can see the ear-

phone for the intervention group, which may have affected

their decision to give the patients more or less sedation.

Finally, the patients were required to recall the pain they

felt during the procedure, which may have a risk of bias in

recall.

As recommendations for future studies, a large scale

multi-center study should be conducted. Procedure time,

comments from doctors and nurses and cost of the inter-

vention should also be elicited to determine the cost-

effectiveness.

Conclusion
This study provides some evidence to support the practice of

music intervention to enhance patients’ satisfaction with pro-

cedure and pain management, Moreover, the majority of

patients indicated they would want to have music next time.

Thus, this simple and non-pharmacological method should be

incorporated in the routine care and offer to every colonoscopy

patient.Moreover, the results can also assist health care profes-

sionals in the design of music interventions for further study.
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