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Abstract
Background: The relief of post-cesarean delivery pain is important.
Good pain relief improves mobility and reduces the risk of
thromboembolic disease, which may have been increased during
pregnancy. Pain may impair the mother’s ability to optimally care for her
infant in the immediate postpartum period and may adversely affect early
interactions between mother and infant. It is necessary, therefore that pain
relief be safe and effective and results in no adverse neonatal effects
during breast-feeding.
Music may be considered as a potential method of post cesarean
pain therapy due to its noninvasiveness and lack of side effects. In this
study we evaluated the effect of intraoperative music under general
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anesthesia for reducing the postoperative morphine requirements after
cesarean section.
Methods: In a double blind placebo-controlled trial, 100 women
(ASA I) scheduled for elective cesarean section under general
anesthesia, were randomly allocated into two groups of fifty. After
standardization of anesthesia, patients in the music group were
exposed to a compact disk of Spanish guitar after induction of
anesthesia up to the time of wound dressing. In the control group
patients were exposed to white music. Post operative pain and anxiety
were evaluated by visual analog scale (VAS) up to six hours after
discharge from PACU. Morphine was given intravenously for
reducing pain to VAS ≤ 3 postoperatively.
Results: There was not statistically significant difference in VAS
for pain between two groups up to six hours postoperatively (P>0.05). In
addition, morphine requirements were not different between two groups
at different time intervals up to six hours postoperatively (P>0.05). There
were not statistically significant difference between two groups regarding
postoperative anxiety score and vomiting frequency (P>0.05).
Conclusion: As per conditions of this study, intraoperative Spanish
music was not effective in reducing postoperative pain after cesarean
section. In addition postoperative morphine requirement, anxiety, and
vomiting were not affected by the music during general anesthesia.
Key word: music, pain, cesarean.

Introduction
Cesarean section is one of the most common operations in
women at childbearing age. In addition to the benefits derived from
relieving postoperative pain in surgical patients, there are additional
compelling reasons to provide adequate pain relief for mothers
undergoing cesarean delivery. For instance, risk of thromboembolic
disease, which is increased during pregnancy, may be further
exacerbated by immobility related to pain during the puerperium. Pain
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may also impair the mother’s ability to optimally care for her infant in
the immediate postpartum period and may adversely affect early
interactions between mother and infant. Pain and anxiety may also
reduce the ability of a mother to breast-feed effectively.
It is necessary that pain relief be safe and effective, that it not
interfere with the mother’s ability to move around and care for her infant,
and that it results in no adverse neonatal effects in breast-feeding
women1. Music is a non-pharmacological technique that is inexpensive,
non-invasive and has no side-effects that has been shown to reduce
postoperative pain2-5.
Interventions with music pre-operatively can modulate the patient's
response to stress6-8, music intra-operatively can also reduce sedative
requirements9, and music postoperatively has been shown to reduce
fatigue4 and can also be used to distract the patient from noise in the
postanesthesia care unit (PACU). It has also been suggested that the use
of headphones with music may reduce or eliminate awareness during
anesthesia10. However, other studies have failed to confirm the impressive
results of music therapy11. In addition there are significant
methodological problems in most studies regarding the effectiveness of
perioperative music12.
This present double blind randomized study is designed to evaluate
the effect of light Spanish guitar on postoperative morphine requirements
and postoperative anxiety levels after cesarean section under general
anesthersia in of sample of Iranian population.

Materials and Methods
This randomized prospective double-blind controlled clinical
investigation included 100 ASA I patients scheduled for an elective
cesarean section under general anesthesia after approval by the
Investigation Committee of the University. Patients were randomly
allocated into two groups of fifty using computer generated random
numbers. The intervention group was exposed to intra-operative music
and the control group to white music.
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An unblind investigator obtained demographic data and initial
consent after random allocation of patients in the preoperative holding
area They were informed that they may or may not be exposed to
intraoperative music. Also, patients were trained about self-reporting of
postoperative pain using visual analog scale (VAS). Baseline preoperative
anxiety was measured using visual analog scale (VAS) by the same
investigator.
Patients with emergency operation, preoperative pain, psychiatric
disorders, drug abusers and those who received preoperative sedative and
analgesics and patients with hearing impairment or mental retardation,
were excluded from the study.
Anesthesia was induced using sodium thiopental 3-5 mg/kg and
endotracheal intubation was done after succinylcholine 1mg/kg.
Anesthesia was maintained using nitrous oxide 50% in oxygen and with
0.8 MAC halothane. All patients received midazom 1-2 mg and morphine
5-7 mg intraoperatively after delivery of the baby. The patient,
anesthetists, surgeon and nurses were blinded to the CD selection.
Patients in the intervention group were exposed to intraoperative
music by CD-player with the same audio settings using an occlusive
headphone. The type of music played via headphones was soft
instrumental and included 15 segments of a Spanish style guitar not
selected by the patients. The control group were exposed to a blank CD
using the same occlusive headphone. CD-player was started immediately
after induction of anesthesia and continued to the time of wound dressing.
All patients had headphones that covered the whole ear such that no
sounds from the operating room could leak in.
Awake extubation was done for all patients after reversal of
neuromusacular blockade with neostigmine 2.5 mg and atropine 1.25 mg
and then patients were transported to PACU. All patients were operated
by attending obstetricians.
Postoperatively patients were evaluated by a research nurse, blinded
to the study groups, who was trained by the investigators. Assessment of
postoperative pain at rest was made based on the visual analog score
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(VAS), where 0 cm-“no pain” and 10 cm-“worst pain imaginable”. Pain
was assessed immediately in PACU and at 0.5, 1, 2, 4 and 6 hrs
postoperatively. Postoperative pain was controlled with intravenous
morphine to decrease VAS of pain to ≤ 3 and morphine consumption was
recorded. No patient received other analgesic medications up to six hrs
after discharge from PACU. Breakthrough pain was controlled with
additional intravenous injection of morphine at intervals between
observations. Postoperative anxiety was measured using VAS. Vomiting
frequencies were asked from the patients and metochlopramide was used
for control of any episode of vomiting.

Statistics
Descriptive statistics are presented as arithmetic means and standard
deviation for the sake of clarity, although the questionnaire is referred to
as an ordinal scale. Independent T-Test was used for parametric data and
Kruskal-Wallis ANNOVA followed by Mann-Whitney U-test and a
Bonferroni correction were used to test differences between groups. A pvalue of <0.05 was considered statistically significant. The computer
program SPSS for Windows was used for all statistical analysis.
Calculation of sample size was based on the following assumptions
concerning a one-way analysis (three groups) for pain (VAS):
significance level 5%, power 80%, common standard deviation 1.530 and
a difference in mean characterised by a variance of means of 0.193. These
assumptions suggested a sample size of 40 in each of the three groups.
We therefore decided to study a sample size of 50 patients in each group.

Results
Overall, 105 patients were entered in this study. Five of the
patients were excluded due to major deviations for standardized
anesthesia method. There were no significant differences between the
two groups regarding the demographics, pre-operative anxiety,
intraoperative morphine, and midazolam used for the patients and
surgery time (Table 1).
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Table 1
Demographics, VAS for Preoperative anxiety, Introperative morphine
and midazolam (mg) and duration of surgery (mins) in music
group (1) and control group (2)
Group 1

Group 2

Mean

SD

Mean

SD

P-value

26

5.19

25

4.23

0.34

Preoperative anxiety

4.44

1.068

3.82

2.783

0.39

Intraoperative morphine (mg)

7.96

1.068

7.78

0.790

0.91

Intraoperative midazolam (mg)

1.06

0.240

1.08

0.274

0.43

Time of operation

23.74

6.404

21.64

5.150

0.11

Age

There were no significant difference between the two groups
regarding the postoperative VAS for pain in PACU and at 0.5, 1, 2 and 4
hours postoperatively (P>0.05) (Table 2).
Table 2
Comparition of VAS for pain (VAS-P) at different time intervals
postoperatively in music group (1) and control group (2)
Group 1

Group 2

Mean

SD

Mean

SD

P-value

VAS for pain in PACU

7.06

2.551

7.26

2.754

0.47

VAS-P 0.5hr after PACU

8.20

1.030

8.26

0.853

0.95

VAS-P 1 hr after PACU

7.58

1.162

7.50

1.313

0.73

VAS-P 2 hr after PACU

6.68

1.376

6.92

1.192

0.94

VAS-P 4 hr after PACU

6.00

1.414

5.94

1.284

0.81

VAS-P 6 hr after PACU

5.14

1.262

5.08

1.75

0.98

The morphine requirements for decreasing postoperative VAS for
pain to ≤ 3 at PACU and at 0.5, 1, 2, 4 and 6 hours postoperatively were
not statistically significant (P>0.5) (Table 3).
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Table 3
Comparison of morphine usage in PACU and at different time intervals
between music group (1) and control group (2)
Group 1

Group 2

Mean

SD

Mean

SD

P-value

Morphine usage in PACU

4.52

2.742

5.3

3.732

0.63

Morphine usage 0.5 hr after PACU

3.34

1.136

3.70

1.418

0.29

Morphine usage 1 hr after PACU

3.12

1.023

3.32

1.301

0.21

Morphine usage 2 hr after PACU

2.64

1.102

2.86

1.050

0.28

Morphine usage 4 hr after PACU

2.34

0.895

2.62

0.987

0.37

Morphine usage 6 hr after PACU

2.14

0.948

2.22

1.48

0.11

Total morphine usage

17.92

4.932

19.18

6.473

0.051

Post-operative anxiety levels in VAS sore were not significantly
different between two groups (P>0.05) (Table 4).
Table 4
Comparison of post operative anxiety levels at different time intervals
between music group (1) and control group (2)
Group 1

Group 2

Mean

SD

Mean

SD

P-value

0.1

0.707

0.38

1.589

0.16

VAS for anxiety at 1 hr after PACU

0.1

0.707

0.1

0.707

0.31

VAS for anxiety at 2 hr after PACU

0

0

0

0

1

VAS for anxiety at 4 hr after PACU

0

0

0

0

1

VAS for anxiety 6 hr after PACU

0

o

0

0

1

VAS for anxiety at 0.5 hr after
PACU

There were no difference between two groups regarding vomiting
frequency and total dose of metochlopramide used for antiemmesis
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(P>0.05) (Table 5).

Table 5
Comparison of vomiting frequency at different time intervals after PACU
between music group (1) and control group (2)
Group 1

Group 2

Mean

SD

Mean

SD

P-value

Vomiting frequency at 0.5 hr after PACU

2.66

3.456

2.62

3.752

0.72

Vomiting frequency at 1hr after PACU

0.6

2.070

0

0

0.16

Vomiting frequency 2 hr after PACU

0

0

0.12

0.849

0.31

Vomiting frequency 4 hr after PACU

0.18

0.896

0

0

0.31

Vomiting frequency 6 hr after PACU

0

0

0

0

0.31

4.10

5.411

4.845

3.00

0.21

Total dose of metochlopramide usage (mg)

Discussion
The primary concern of the present study was to examine the effect
of intra-operative music, on postoperative morphine usage. Nilsson et al13
found that intra-operative music played to patients during general
anesthesia resulted in reduced postoperative morphine requirements in the
first two hours after surgery, and another study by the same authors
recently confirmed this finding14.
Intra-operative awareness during general anesthesia has been of
concern to anesthetists since the beginnings of modern anesthetic
practice15. The incidence of intraoperative awareness without nociception
has been estimated at 2/1000 operations, and the incidence of intraoperative awareness with nociception at 1/10000 operations16. A higher
incidence has been reported for obstetrical cases (0.4%)12. Several studies
have examined the possibility of using this phenomenon to benefit the
patient but these have produced conflicting results. Some studies found
that positive verbal suggestions17-19, sounds of the sea20, music21, or a
combination of these20, improved intraoperative relaxation and
postoperative recovery but others could not replicate these findings22-24.
Several physiological and biochemical explanations for the calming
and analgesic effects of music and/or sound have been proposed. It has
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been suggested that pain and auditory pathways inhibit each other25.
Optimum activation of auditory pathways by external sound might
therefore inhibit the central transmission of nociceptive stimuli.
The influence of music and acoustic stress on gut hormone levels
has been shown26. Music-induced alterations in endorphin levels have
also been demonstrated27. In addition, for patients undergoing surgery, it
should be recognized that they are sometimes subjected to potentially
adverse and threatening operating theatre events and conversation. Noises
associated with standard procedures, such as opening a package of
surgical instruments and alarms attached to monitors, can be very
frightening to the patient28. Listening to music or sounds in the operating
theatre masks such unpleasant ambient noise.
There is evidence that processing of auditory information takes place
in the brain during general anesthesia29. Part of this processing takes place
as implicit memory, which is brief periods of low level information
processing. In addition to activation learning, elaboration learning for
seemingly new verbal associations was found recently30. Due to light
levels of OB anesthesia and higher incidence of awareness, we
hypothesized that non-selected light music under general anesthesia may
positively affect postoperative course after cesarean section due to
possibily more intact implicit memory. Nilsson et al. in their two recent
studies showed a brief effect of intraoperative music in the early
postoperative period13,14 . So we evaluated the pain releiving effect of
music only at the first six hours after operation. The present study failed
to replicate those findings and, did not show an effect of intra-operative
music on postoperative analgesic requirements.
Regarding the results of the present study we can say that either
elaboration learning for intraoperative music was not present during the
general anesthesia for cesarean section, or if present was not able to
change the postoperative course significantly. Nilsson et al. showed that
intraoperative music under general anesthesia was effective only for 1
hour postoperatively in reducing analgesic requirements14.
Not all studies are in favor of memory priming during general
anesthesia. Adrea et al. found no difference between memory priming of
M.E.J. ANESTH 19 (3), 2007
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familiar and unfamiliar auditory stimuli during propofol-sufentanil
anesthesia31. So music either familiar or unfamiliar may not be effective
in memory priming, or in the case of memory priming, it may not affect
postoperative course significantly. Boeke et al in double-blind
randomized study regarding the effect of sounds during general anesthesia
on postoperative course, administered one of four different sounds during
general anesthesia: positive suggestions, nonsense suggestions, seaside
sounds or sounds from the operating theatre. The effect of these sounds
on the postoperative course was examined to assess intraoperative
auditory registration. No differences were found between the four groups
in postoperative variables32. Blanklfield et al. in single-blinded placebo
controlled study of sixty-six patients undergoing coronary bypass surgery,
found that were no significant differences in length of ICU or
postoperative hospital stay, narcotic usage, nurse ratings of anxiety and
progress, depression, activities of daily living, or cardiac symptoms
between the patients who were helped by the music and the patients who
were not helped33.
One of the problems in most studies documenting the positive effect
of intraoperative music is that research methodology in the majority is
poor12. Korunka et al34 found that suggestions or music prolonged the
period before patients asked for their first postoperative analgesic,
compared with a control tape of operating room sounds, but only the
music tape reduced total analgesic consumption. Caseley-Rondi et al35
also reported reduction in analgesic requirements in patients who were
played therapeutic suggestions during anesthesia. However, differences
between the experimental and control groups were only marginally
significant in analyses controlling for the greater age of the patients and
longer duration of anesthesia (and presumably larger doses of
intraoperative opioids) in the experimental group. Furthermore, the
significance level in the analysis of morphine use after operation was not
adjusted for the number of measures of postoperative recovery that were
assessed, increasing the probability of a type 1 error12.
Another issue regarding the studies related to intraoperative music,
is sample size. A simulation study suggested that detecting a 25%
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decrease of analgesic use between control and intervention groups (the
effect size that has been reported in studies of intraoperative music with
positive results) requires a sample size of 116 patients12. This suggests
that most of the studies of intraoperative music has not large enough
sample sizes. In the double blind randomized study of Nilsson et al. on 90
patients undergoing hysterectomies, they found a positive effect of
intraoperative music on postoperative analgesic requirements but only 30
patients was allocated in each study group36.
In another study by Migneault et al. regarding neurohormonal
changes after intraoperative music they found that intraoperative music
reduced morphine requirements in the first 24 hours after operation but
the sample size was only 30 and was not adequate for any statistical
inference regarding the effect of intraoperative music37.
Nilsson et al. in another randomized study of 150 patients scheduled
for elective inguinal hernia repair or varicose vein surgery under general
anesthesia regarding the intraoperative and postoperative effect of music,
found that there is a reduction in morphine requirements only in the first 2
hours postoperatively but this study was not double blinded13.
One of the possible reasons for ineffectiveness of the music
intervention in our study may be related to the type of music that patients
were exposed during general anesthesia. None of the patients had a
chance to select the type of music preoperatively and a culturally
unfamiliar type of light music was used in our study. This may possibly
inhibit memory priming during general anesthesia and inhibit any positive
effect of intraoperative music on postoperative course. But as mentioned
above, difference in memory priming of familiar and unfamiliar sounds,
has not been proved during general anesthesia31.
Various types of music such as classical, piano, relaxing,
instrumental, new age and selected music styles have been used, but
investigation of the effectiveness of the specific types of music used in
studies, to determine if one type of music was better than other types, has
not been possible because of issues such as too few studies, different
circumstances of study populations and the different outcomes utilized
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across studies38.
In the present study, anxiety was not influenced by intraoperative
exposure to music like the findings of Nilsson et al. Low levels of
preoperative anxiety in our study may be a possible explanations for
ineffectiveness of intraoperative music on postoperative anxiety as
Nilsson et al. mentioned in their study.
In conclusion, we can say that at the setting of this study,
intraoperative exposure to light Spanish guitar was not effective in
reducing postoperative pain, morphine requirements and postoperative
anxiety and vomiting frequency at the first six hours after cesarean
section under general anesthesia. Whether exposing patients to selected
and familiar music with more cultural acceptability will affect the results
of study, needs more evaluations.
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