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Abstract
Background: Perioperative pain after abdominal surgery is difficult to manage. Despite the advent of multimodal analgesia
techniques, the opioids remain the cornerstone of treatment. Since the opioids’ adverse effects are of concern immediate
postoperatively, music as a modality that would influence human behavior, is of interest as an adjunct for acute pain management. Our hypothesis was that listening to instrumental music during the perioperative period reduces the pain level and
decreases the use of opioids within the first 23 hours after the surgery.
Methods: The study was designed as randomized clinical trial, including 54 males who underwent abdominal surgery
under general anesthesia. One group was allocated to music therapy intra and postoperatively (G1), and the other was the
control group (G2), without music therapy. The statistical analysis for each of the response variable, blood pressure, heart
rate, oxygen saturation, visual analogue scale (VAS) score and morphine equivalents (ME), was based on a linear regression
analysis accounting for group and time differences and adjusting for covariates (age, height, weight) if necessary (statistically
significant).
Results: Our study results show a statistically significant difference regarding the mean VAS measurements between the
two groups before and after music therapy on arrival in the Postanesthesia Care Unit (PACU) [ 2.4; CI 95% 1.39-3.35 versus
4.1 CI 95% 2.77-5.53], 30 minutes [ 3; CI95% 2.21-3.87 vs 5.48; CI95% 4.34-6.62] and 23 hours later [2.15; CI95% 1.38-2.91
vs 4.37;CI 95% 3.51-5.24] , respectively (Table 2). There was no statistically significant difference in blood pressure (systolic
and diastolic), heart rate, oxygen saturation (SpO2), and opioid consumption between the two groups at the three points in
time when measurements were done.
Conclusions: In this study, a short perioperative exposure to music was effective in reducing the pain perception (as
measured by VAS method) but not the opioid consumption in the first 23 hours in male patients after abdominal surgery.
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Introduction
Music has been used since ancient times for the alleviation of
human pain and suffering. The human voice, touch or the sound
of music have been historically utilized as additional means of
care and comfort.
The use of music during and after surgery has attracted attention
again in the last few years [1, 2]. Although some of the published
studies have not fulfilled standard criteria for randomization and

control of circumstances, few recent studies point to a direct
pain-reducing effect from patient’s perioperative exposure to
music [3, 4].
Music may affect brain functioning in variety of ways: 1) by
working on the limbic system regulating centers of emotional
responses and 2) by stimulating the release of endorphins thereby
alleviating pain [5, 6]. Alternatively, the beneficial effect may be
a result of distraction through cognitive coping strategies by
competing stimuli that reduce pain perception [7]. Lately the
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theory of rhythmic entrainment in musical research and music
therapy has gained new popularity. Entrainment refers to a
process, common for both biological and mechanical systems, by
which independent rhythmical systems interact with each other.
Rhythmic entrainment in music therapy is a specialized practice
used to assist in helping people become more “in tune” to their
own rhythm. Most of us are born with the ability to sense rhythm
and move to match that rhythm. Our brain hears different tempos
and our respiration and circulations respond by matching those
tempos [8].
Individuals with acute pain due to diagnostic and therapeutic
procedures often suffer from pain despite pharmacologic
interventions. Incomplete pain relief postoperatively is estimated
to be present in more than half of the surgical patients. It can
contribute to changes in sleep pattern, mood, delayed recovery
and higher health care costs [9, 10].
In 2006, a Cochrane Collaboration systematic review of music for
pain relief involving 3663 subjects, found that music decreases
pain, increases the number of patients who reported at least
50 % pain relief, and reduced requirements for morphine – like
analgesics, but the magnitude of these benefits is small and the
clinical importance still to be established [11]. No study has been
performed addressing the effect of music on only male patients
for abdominal surgery under general anesthesia. Our hypothesis
was that listening to instrumental music (piano miniatures) during
the immediate perioperative and intraoperative period reduces
pain level and decreases the use of opioids within the first 24
hours after the surgery.

http://scidoc.org/IJAR.php

each patient at the time of leaving the preoperative area for
the operating room. Surgical Serenity Multimedia Headphones
Model: HE-ZM5800 with incorporated MP 3 player were used on
all study subjects. All patients kept the headphone on, all through
the procedure and during they stay in the postoperative care unit
until they requested to have the headphones removed or until they
were discharged from the postoperative unit.
Study design
The study was designed as randomized clinical trial. Each day
of surgery, an envelope was picked containing the information
whether or not music should be used for the particular patient.
Computer was responsible for the randomization. The person
collecting the data and the one administering the general anesthesia
were blinded to which group the particular patient was allocated.
The randomization was kept secret until all data were collected.
All patients received balanced inhalational general anesthesia for
the abdominal surgery.
Sample size calculation
Based on statistical power analysis, it was estimated that 26
subjects per group are needed in order to detect 20mm mean
Visual Analogue Scale (VAS) difference with 95% confidence
level and 80% power. The sample size calculations assumed a
typical standard deviation (SD) of 25mm which is the median
value obtained from a literature search on published SDs of
VAS ratings. A total number of 52 subjects, 27 in each group,
participated in the study.

Methods

Statistical analysis

The study was approved by the Research & Development
Office and the Institutional Review Board of the Robley Rex
Veteran Affair Medical Center Louisville Kentucky. 54 subjects
participated in the study.

The statistical analysis of the response variables was based on
a Linear regression analysis accounting for group and time
differences and adjusting for covariates (age, height, weight) if
necessary (statistically significant). A random effect for each
panelist was used to account for correlation between observations
from the same subject in the study. Statistical software JMP was
used for the analysis. Figure 1 summarizes all models using LMP
Profiler.

The subjects were selected by pre-screening of the medical
records of patients scheduled for abdominal surgery at the Robley
Rex VAMC Louisville, KY. Subjects were considered eligible for
inclusion in the study if they satisfied the following:
Inclusion criteria: (1) male age between 18 and 75 years and
having abdominal surgery; (2) inpatients or at least 23 hour
postoperative admit patients; (3) surgery done under general
anesthesia; ( 4) the pain controlled with mainly opioids.
Exclusion criteria: (1) pregnant patients; (2) female patients (3);
chronic pain patients; (4) patients above the age of 80 years; (5)
patients on scheduled pain medication for period longer of 3
weeks; (6) patients with dementia; (7) patients with regional blocks
or neuraxial anesthesia; (8) ASA class 4 and above; (9)patients
with hearing impairment (requiring hearing aids); (10) patients
with alcohol or drug abuse (11) patients considered incompetent (
requiring consent by a Legal-Authorized Representative).
The selected subjects were asked to sign an informed consent.
They were randomized to two groups. Group one (G1), with
music treatment (M) and group two (G2), a control group, with
no exposure to music (NM). The headphones were placed on

Intervention and outcome assessment
Patients randomized to the experimental group (G1) listened to
music during surgery via cordless Surgical Serenity Headphones
with incorporated MP3 player. The music was preselected and
edited by clinical musicologist for its rhythmic properties and
consisted of instrumental music (piano miniatures). Prior to
surgery, researchers determined the volume level with which each
patient was comfortable.
Primary end point was postoperative pain 24 hours after surgery
measured using visual analog scale 0-10 (VAS). In addition, pain
was estimated at arrival in the postoperative unit (PACU) and at
30 minutes of recovery in PACU.
Secondary end point was the total amount of opioids used for
postoperative pain control at arrival in PACU, 30 minutes later and
24 hours postoperatively. The comparison was done in morphine
equivalents.
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Figure 1. Prediction Profiler.

Perioperative data regarding vital signs: blood pressure (SBP and
DBP), heart rate (HR), oxygen saturation (SpO2) and morphine
equivalents (ME) usage was recorded preoperatively as well at
three points of time after the surgery, at arrival in the anesthesia
postoperative unit (PACU 1), 30 minutes in recovery room and 24
hours postoperatively.

Results
Two groups were compared at baseline on 7 characteristics
(Table 1). There were not significant group differences across all
variables. There is a marginal evidence for some age differences
(P-value=0.06) with G2 control group being about 4 years older
on average. The VAS scores at admission were all equal to 0
except for 4 subjects (VAS=4, 5, 7, 7) for G1 Music, and 1 subject
(VAS=3) for G2 Control. Based on the comparison of baseline
characteristics, there is no evidence to conclude that the two
groups were significantly different at the beginning of the study
(before treatment).
The statistical analysis for each of the response variable, blood
pressure, heart rate, oxygen saturation, VAS score and morphine
equivalents (ME), was based on a Linear regression analysis
accounting for group and time differences and adjusting for
covariates (Age, Height, Weight) if necessary (statistically
significant). A random effect for each study subject was used
to account for correlation between observations from the same
subject in the study. Statistical Software JMP was used for the
analysis. Figure 1 summarizes all models using JMP Profiler.
The main findings of our study show a significant difference in
the mean VAS scores between the two groups after treatment (2.3
versus 4.9; P-value<0.001). G2 Control group has higher VAS
score by 2.6 units compared to G1 Music group. That significant
difference is consistent across time points (i.e. no evidence for

interaction between group and time point).
The VAS score for both groups were significantly higher at 30 min
by 1 unit versus any of the other two time points (P-value=0.02).
There was a significant age effect on VAS score: Older people tend
to have smaller VAS value. Each year increase in age is associated
with decrease of 0.11 in the mean VAS score. (See Figure 2)
There are no significant differences between the two groups
(P-value=0.45) in morphine equivalents use (ME). There is a
significant difference in ME used across time (regardless of
group). (see Table 3) The largest amount was intra-operatively
assessed at arrival in the postoperative unit, PACU1: 36.9 on
average, followed by “23h” (27.8), and “30 min” (4.7). None of
the Age, Height, or Weight variable was significant in explaining
the morphine equivalents (ME) variation, see Figure 3.
There are no significant differences between the two groups in
systolic and diastolic blood pressures (P-value=0.38).
There is a significant difference in DBP across time (regardless
of group). The average level for PACU1 (74.1) was significantly
higher compared to “30 min” (69.0) but not versus “23h” (72.4).
The heart rate shows no significant differences between groups
(P-value=0.26), nor time points (P-value=0.39)
There are no significant differences between the two groups
(P-value=0.90) in oxygen saturation (SpO2). There is a significant
difference in SpO2 across time (regardless of group). The average
saturation level on arrival in PACU (97.0) was significantly higher
compared to “23 h” (95.1) but not versus “30 min” (96.7).
No significant statistical association was found between the
following pairs of variables: Morphine equivalents (ME) versus
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Table 1. Baseline Characteristics.
G1 Music (N=27)
Mean
95% CI
58.5
(55.5, 61.5)
70.4
(69.3, 71.5)
94.8
(88,101.7)
78.4
(73.7, 83.1)
73.3
(68.5, 78.1)
131.5
(124.8, 138.2)
97.0
(96.3, 97.8)

Variable
Age
Height
Weight
DBP
HR
SBP
SPO2

G2 Control (N=27)
Mean
95% CI
62.6
(59.6, 65.7)
70.4
(69.3, 71.5)
99.1
(92.3, 105.9)
79.0
(74.3, 83.7)
72.3
(67.6, 77.1)
138.6 (131.9, 145.3)
97.4
(96.6, 98.2)

Table 2. VASin group 1 and 2 on arrival in PACU, PACU 30 min and 23 hours postoperatively.
Time Point

Group

PACU1
G1 music
PACU1
G2 control
PACU30min G1 music
PACU30min G2 control
23h
G1 music
23h
G2 control

N

Mean

27
27
27
27
27
27

2.37
4.15
3.04
5.48
2.15
4.37

Std
Dev
2.47
3.48
2.10
2.87
1.94
2.19

Std Err
Mean
0.47
0.67
0.4
0.55
0.37
0.42

Lower 95% Mean
1.39
2.77
2.21
4.34
1.38
3.51

Upper 95%
Mean
3.35
5.53
3.87
6.62
2.91
5.24

Figure 2. Barchart for VAS by Group and Time Point.
Mean(VAS) vs. Time Point & Group
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Discussion

pressure and pain [12]. In our study we were able to show
significantly lower VAS score in the exposed to music group
compared to the control group, in male patients for abdominal
surgery under general anesthesia.

The use of music for alleviation of pain has been studied by
the medical professionals for years. There is still no consensus
whether music should be used preoperatively, intra-operatively
or postoperatively. The beneficial effect of music throughout
hospital stay was demonstrated previously in women undergoing
mastectomy, where music reduced anxiety, mean arterial blood

There are conflicting and limited data regarding the role of music
on the intraoperative and postoperative analgesic requirements
[8]. Music during gynecologic surgery under general anesthesia has
been found to decrease intraoperative requirement for analgesia
and to produce better pain relief during the first postoperative
day [13]. However, music did not reduce intraoperative anesthetic
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Table 3. Systemic opioids administered postoperatively expressed in i.v. morphine equivalents (ME).
Time Point

Group

PACU1
G1 music
PACU1
G2 control
PACU 30min G1 music
PACU 30min G2 control
23h
G1 music
23h
G2 control

N

Mean

27
27
27
27
27
27

36.56
37.2
4.57
4.85
25.18
30.36

Std
Dev
17.39
16.41
4.39
4.38
18.42
24.48

Std Err Lower 95%
Mean
Mean
3.35
29.68
3.16
30.71
0.84
2.83
0.84
3.12
3.54
17.89
4.71
20.68

Upper
95% Mean
43.44
43.70
6.30
6.58
32.47
40.04

Figure 3. Bar chart for ME by Group and Time Point.
Mean(ME) vs. Time Point & Group
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requirements and postoperative analgesic demand during
laparoscopic cholecystectomy [14]. In the past, reports about the
effect of music on labor pain have been conflicting with some
studies demonstrating positive effect of music in decreasing
sensation of pain during labor and delivery [15-18], while others
noticing no difference in labor pain or analgesic requirements [19,
20].

research investigating possible neural specialization for music or
its associated mental processes [24]. All of it making even more
interesting the theory of rhythmic entrainment, its influence
onhuman physiology and the use of music as a medium between
both. The effectiveness of music during the intraoperative period
is unclear. There is some evidence that perioperative use of music
may decrease neuroendocrine response to surgery [25].

The effect of music on humans is a matter of ongoing
investigation. It is not clear at present how exactly music affects
cerebral activity. It is postulated that it involves modulation of
neurotransmitters such a dopamine, glutamate and norepinephrine
and thus influences mood, emotions and memories [21, 22]. It was
found that music influences cerebral plasticity after stroke [23].

Our study showed significantly lower VAS score in male patients
under general anesthesia for abdominal surgery, exposed intraoperatively to music compared to the control group. We were
unable to show statistically significant decrease in the use of
opioids in the perioperative period. However, although not
statistically significant, the use of morphine equivalents was less
in the exposed to music group.

Fedorenko et al., by combining individual-subject fMRI analyses
with a scrambling method that manipulates musical structure,
have provided evidence of brain regions sensitive to musical
structure bilaterally in the temporal lobes, they further showed
that these regions are sensitive to the scrambling of both pitch
and rhythmic structure but are insensitive to high-level linguistic
structure. Fedorenko et al, research suggests the existence of
brain regions with representations of musical structure that are
distinct from high-level linguistic representations and lower-level
acoustic representations. These regions provide targets for future

Our study differs from previous ones by the fact that was done
only on male patients for abdominal surgery under general
anesthesia. The music was preselected classical instrumental, light
piano miniatures, administered via cordless headphones with
incorporated MP player. None of the patients had a chance to
select the type of music. Currently available evidence does not
support specific type of music as being more effective or music
intervention [26]. To determine if one type of music is better than
other types further studies would be required. Our study showed
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a significant difference in morphine equivalents (ME) use across
time, but could not reach significant differences in the ME use
between the two study groups (P-value=0.45), possibly due to
being relatively underpowered. Although our results suggest the
possibility of beneficial effects of music on pain perception in
male patients after abdominal surgery, future randomized trials
are warranted to confirm or refute the hypothesis.

Conclusions
At the setting of this study, short perioperative and intraoperative
exposure to light classical piano miniature music, was effectivein
reducing perioperative pain in the first 24 hours in male patients
after abdominal surgery. The use of music in the perioperative
period is recommended as safe, inexpensive, complementary
therapy, in addition to traditional approaches, for alleviating
perioperative pain in male patients under general anesthesia.
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