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Background: Indonesia has the highest incidence of fractures in Southeast Asia, reaching 1.3 million cases per year, with
a prevalence of 5.5% in 2020, predominantly involving lower extremity fractures. Uncontrolled pain can reduce rehabilitation
effectiveness and increase the risk of complications.

Purpose: In some cases, long-term use of analgesics can cause detrimental side effects, necessitating the search for alternatives.
Another alternative in this study, adapted to local conditions and culture, is listening to Quranic recitals accompanied by classical
music. The objective of this study is to examine the effect of Quranic recitation and classical music on the Numeric Rating Scale
(NRS) pain score and interleukin-6 (IL-6) levels in patients undergoing lower extremity orthopedic surgery under intrathecal
anesthesia.

Methods: A double-blind, randomized controlled trial (RCT) was conducted at Prof. Dr. Margono Soekarjo Hospital in Purwokerto,
Central Java, Indonesia. Patients undergoing elective lower extremity orthopedic surgery who met the inclusion and exclusion criteria
were randomly assigned to three groups: Group A (murottal with standard care, n = 11), Group B (classical music with standard care,
n = 11), and Group C (control without music therapy with standard care, n = 11). The study compared IL-6 levels 30 minutes before
and 30 minutes after surgery, as well as pain levels NRS measured 4 hours postoperatively (pre- and post-intervention) in lower
extremity orthopedic surgery patients.

Results: A significant difference was observed, showing that murottal reduced NRS with a p-value of <0.05 (p = 0.003), and classical
music also reduced NRS with a p-value of <0.05 (p = 0.003), compared to the control group, which had a p-value of >0.05 (p = 1.000),
there was no significant effect of murottal on IL-6 levels (p > 0.05, p = 0.277) or classical music on IL-6 levels (p > 0.05, p = 0.740) in
patients undergoing lower extremity orthopedic surgery.

Conclusion: The study results indicate the use of murottal and classical music for pain management provides better effects compared
to no music intervention, there was no significant effect of murottal and classical music on IL-6 levels.
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Introduction
According to The International Association for the Study of Pain, pain is defined as: “Sensory and emotional experiences
that are unpleasant or resemble real or potential tissue damage”.1 Pain is a personal experience influenced by biological,
psychological, and social factors. Through human life experiences, a person learns what pain is. Although pain usually
has an adaptive function, it can have a negative impact on social and psychological function and well-being.”
Effective postoperative pain management is essential to reduce postoperative morbidity, if acute pain is not properly
managed, it can develop into persistent chronic pain, which will be a great burden for the patient’s rehabilitation. Therefore,
a better understanding of acute pain can help minimize the risk of transitioning from acute pain to chronic pain.’
As the global life expectancy increases, experts predict that the number of orthopedic surgeries for knee or hip
replacements, as well as procedures to stabilize, align, and repair fractures, will increase significantly. Indonesia is the
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country with the highest number of fractures in Southeast Asia, reaching 1.3 million per year. The morbidity rate related
to fractures is expected to continue to increase every year.*

Hearing quranic recitation or music are known to activate the body’s cells by converting sound waves into waves that
the body receives, thereby reducing pain receptor stimulation, and stimulating the brain to secrete endogenous natural
opioid analgesics that block pain nociceptors. In acute care, listening to music has been shown to be effective in reducing
postoperative patient pain.>

Music therapy is a natural intervention that supports various aspects of recovery such as physical, emotional,
psychological, spiritual, and social. Music can stimulate waves a the brain, cause relaxation and reduce muscle tension,
as well as trigger the limbic system that releases endorphins, neurotransmitters that induce a sense of comfort. Music can
slow down the transmission of pain signals through hearing, reduce pain, and reduce the dose of postoperative analgesic
medications. Listening to music also stimulates the parasympathetic nervous system, inhibits the activity of the
sympathetic nervous system, and is effective in reducing anxiety.®’

Methods

This study is an experimental study (Randomized Double Blind Control Trial) on the effect of murotal and classical
music on IL-6 levels and analgesia levels in lower extremity orthopedic surgery patients. This study compared the effects
of group A (Murotal), group B (Classical Music), and group C (Non Murotal and Non Music) on IL-6 levels and
analgesia levels in lower extremity orthopedic surgery patients.

All patients who meet the criteria will be included as research subjects. The sampling technique uses consecutive
sampling, each one that meets the criteria will be included in the sample until the sample number is met. Experimental
design of a numerical randomized controlled trial with multiple treatment groups.

Randomization was carried out using a spin application, which was made into 3 groups with a ratio of 1:1:1, namely,
the murotal group, classical music and control. Then the application will do a random round 3 times until one of the
selected groups is selected. The main researcher and the study subject did not know the type of intervention given.

Measurement of the level of analgesia using NRS scores. Measurement of the inflammatory level used the IL-6
Human (Enzym-Linked Immunosorbent Assay) (ELISA) Elabscience Kit, with a serum sample of 30 microliters,
a measurement range of 0.01-100 pg/mL to measure Interleukin-6 levels. The OD (optical density) results were analyzed
using the arigo ELISA gain data calculator.

This research, based on an agreement between the researchers and their members, was submitted for ethical review and
has received a certificate of ethical clearance and site permit. The certificate of ethical clearance and site permit were issued
by the Research Ethics Commission of the Faculty of Medicine, Jenderal Soedirman University, under number 109/KEPK/
PE/X11/2024, in accordance with the Declaration of Helsinki. It was registered in clinicaltrials.gov on November 24, 2024,
under registry number NCT06713044. Data was saved in https://data.mendeley.com/drafts/23gpj85wkw. This research
uses private funding and is not tied to various parties and interests. First patient was start entered into the national insurance

database in September 2024 and research procedure is carried out from Nov 24, 2024 after the release of ethical clearance.

Result

Characteristics in this study included gender, age, education, surgical diagnosis, length of surgery, bleeding, fluids during
surgery, and BMI. The distribution of the characteristics of the study subjects, which included age, education, gender,
surgical diagnosis, was presented in the form of percentages, while age, duration of surgery, bleeding, and fluid during
surgery were in the form of mean and standard deviations. Based on the results of the homogeneity test with the levene
test, it was found that all the characteristic variables of the research subjects showed a data distribution (p > 0.05),
meaning that the data were homogeneous (details of the results can be seen in Table 1).

The prerequisite test carried out in this study is the normality test. The normality test aims to test whether the
variables used in the study are normally distributed. To detect the normality of the data, it can be done through statistical
analysis, one of which can be seen through Shapiro Wilk because the data used is <50 (n = 33). The results of data
distribution in group A (Murottal) were for pre and post NRS data (p value 0.000), IL-6 post (p value 0.000) and for IL-6
pre data (p value 0.141). Group B (Classical Music) for NRS pre (p value 0.000), NRS post (p value 0.001), for IL-6 pre
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Table | Characteristics of Research Subjects

Characteristics Group A Group B Group C P value
Age; (red+SD) 44+14.792 46+15.133 48.55+12.715 0.757
Education; n (%)

Primary school 0 0 0 0.734
Junior high school I (9.09%) I (9.09%) 0

High school 8 (72.73%) 7 (63.64%) 8 (72.73%)

Bachelor 2 (18.18%) 3 (27.27%) 3 (27.27%)

IMT; (meanSD) 24.5+2.305 23.5+2.156 23.18x1.677 0.274
Gender; n (%)

Man 6 (54.55%) 6 (54.55%) 5 (45.45%) 0.633
Woman 5 (45.45%) 5 (45.45%) 6 (54.55%)

Surgical diagnosis; n (%)

Orif Femur 8 (72.73%) 5 (45.45%) 3 (27.27%) 0.442
Orrif Tibia 1 (9.09%) 4 (36.36%) 3 (27.27%)

TKR 1 (9.09%) 2 (18.18%) 1 (9.09%)

THR 1 (9.09%) 0 4 (36.36%)

Length of operation; (meanSD) 117.27+9.045 107.27+14.894 111.82+14.013 0.208
Bleeding; (mean+SD) 559.09+165.557 | 413.64+172.77 | 486.36%+230.316 0.224
They will fall during op; (meanzSD) | 1745.45+265.94 | 1536.36+261.812 | 1627.27+319.65 0.239

data (p value 0.186) and IL-6 post (p value 0.062). Group C (Control) for NRS pre (p 0.000), NRS post (p 0.000) and IL-
6 pre (p 0.000) IL-6 post (p 0.000), followed by non-parametric (Wilcoxon test) and parametric (7 test Dependent) tests.

NRS murotal and NRS classical music with a p value of 0.003 (p<0.05) HO were rejected and Ha was accepted which
means that there was an influence of murottal and classical music on the NRS score in patients with lower extremity
orthopedic surgery who were given intrathecal anesthesia which showed that murotal and classical music reduced the
intensity of postoperative pain. The results of murotal IL-6 with a p value of 0.277 (p>0.05) and classical music p value
0.740 (p>0.05) which means that HO was accepted Ha was rejected which means that there was no influence of murottal
and classical music on IL-6 levels in lower extremity orthopedic surgery patients who were given intrathecal anesthesia,
while in the control group NRS data were obtained with p value 1.000 (p>0.05) and IL-6 with a p value of 0.293 (p>0.05)
so that HO was accepted and Ha was rejected which means that there was no effect on the control group on IL-6 and NRS
levels in lower extremity orthopedic surgery patients who underwent intrathecal anesthesia (Table 2).

Table 2 Comparison of NRS Values and Pre- and Post-Murotal IL-6 Levels,
Classical Music and Controls in Lower Extremity Orthopedic Surgery Patients
Under Intrathecal Anesthesia

Category Before Intervention | After the Intervention | P value
NRS Murota I* 5.63£1.120 3.27+0.647 0.003
(meanSD)
IL-6 Murotal * (pg/mL) 0.072+0.136 0.072+0.110 0.277
(median+SD)
NRS Classic* 6x1.414 4+1.483 0.003
(meanSD)

(Continued)
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Table 2 (Continued).

Category Before Intervention | After the Intervention | P value
IL-6 Klasik” (pg/mL) 0.069+0.036 0.07+0.031 0.740
(median+SD)

NRS Control* 6.63+0.505 6.63+0.505 1.000
(median+SD)

IL-6 Control* (pg/mL) 0.065+0.165 0.073+0.245 0.293
(median+SD)

Notes: *Uji Wilcoxon. *Uji T Dependent test.

Table 3 Effect of Analgesia Levels Between Murotal Groups,
Classical Music and Control on NRS Values

Group Mean rank | Kruskal Valais Df P value
Murottal 3.0455 11748 2.6825

Musik Klasik 8.8029 0.4476 6.8196 0.000
Control 1.142 0.0033 6.031

Table 4 Comparison of Pre and
Post NRS Between 3 Groups

Group P value

Murotal: Classical Music | 0.245
Murotal: Control 0.000
Classical Music: Control | 0.000

The results of the analysis in Table 2 show that there are differences in the levels of pre and post NRS in group
A (Murotal), group B (Classical Music) which is meaningful (p < 0.05), and group C (Control) which is meaningless (p >
0.05). There was a significant difference and consisted of more than 2 independent variables, then a test was carried out
between groups to see the median difference between groups using the Kruskal Wallis test (Table 3).

The analysis in Table 3, shows that there is a significant difference in NRS between group A (murotal), group
B (classical music), and group C (control) with a p value of 0.000 (p < 0.05), then a comparison test was carried out to
determine which group pairs were significantly different. The test used was the non-parametric statistical test of the Dunn
Test which was used as a post hoc test to compare differences between more than 2 groups after the Kruskal-Wallis Test.

The analysis in Table 4 shows that NRS scores have significant differences between the murotal and control groups,
as well as the classical and control groups, but not between the murotal and classical music groups.

Discussion

The decrease in pain intensity measured using the NRS analyzed in this study, both the murottal and classical music
groups showed a significant decrease in NRS scores compared to the control group. The results of this study showed that
group A NRS (murotal) and group B (classical music) had similar results in lowering NRS levels, but not for group
C (control). Statistical tests showed that there was a significant difference between the 3 groups (p < 0.05) and the
statistical test also showed that the NRS score was significantly different between the murotal and control groups (p <
0.05), as well as the classical and control groups (p < 0.05), but not between the murotal and classical music groups (p >
0.05), while for IL-6 it showed that group A (murotal), group B (classical music) and group C (control) there was no
significant decrease in IL-6 between pre and post IL-6 with p values of all three groups (p > 0.05).
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The results of this study are in line with previous research for NRS which found that the administration of music-based
interventions may lower NRS scores, but not for IL-6 levels. Several reasons may explain these findings. First, IL-6 is
a cytokine that increases after injury and its peak often occurs within a period of a few hours to days after surgery, depending
on the severity of the inflammation. Second, the lack of analysis of the research subjects’ personal experiences of murotal and
classical music can affect how these interventions affect the psychological and emotional state of the participants.®

Music-based interventions have been shown to lower IL-6 levels in the organism and in advanced adult patients.
Recent evidence suggests that music can be used to reduce the negative impact of interventions that affect IL-6, a pro-
inflammatory cytokine, especially those resulting from stress, trauma, and psychological effects. Soothing music can
reduce stress levels, which often increases the production of IL-6 in the body. Soothing music can make the parasympa-
thetic nervous system responsible for relaxation stimulated, while the activity of the sympathetic nervous system
associated with stress responses can be reduced.®

Soothing music can make the parasympathetic nervous system responsible for relaxation stimulated, while the activity
of the sympathetic nervous system associated with the stress response can be reduced. Music of 120 decibels or more can
increase the inflammatory response including IL-6, the use of music of 60 decibels can block the release of IL-6 by
suppressing stress hormones so that they do not release inflammatory mediators.’

The decrease in pain threshold that occurs can be explained by various psychophysiological mechanisms associated
with music exposure. Murottal as well as classical can affect the central nervous system, stimulating the production of
neurotransmitters such as endorphins and dopamine, which directly play a role in reducing pain perception.®'°

Musical interventions (murottal and classical music) successfully reduce the perception of pain. This pain-reduction
mechanism is more likely related to the psychological and neurophysiological effects of music. A number of previous
studies have shown that music can induce relaxation effects, as well as affect the activity of brain waves related to pain
processing. McCaffrey’s research showed that pain intensity decreased by 33% after 20 minutes of music therapy using
Mozart’s classical music in osteoarthritis patients, low sound intensity, between 50 and 60 decibels had a positive impact
on the listener.'""'

Research shows that listening to the Qur’anic murottal can provide benefits in the healing process, such as reducing pain
and helping patients feel more relaxed. This is related to a decrease in adrenal corticotropin hormone (ACTH), known as the
stress hormone. Other studies have also shown that listening to the Qur’an for a few minutes can reduce the intensity of pain
and have a positive effect on the listener. The Quran has a human element that can function as an effective healing tool, this
sound can lower stress hormones and stimulate the release of natural endorphins, which are beneficial for providing calm,
controlling emotions, and improving the quality of thought, so that it can inhibit the release of stress hormones.'*'*

Quranic therapy and music are known to activate the body’s cells by converting sound waves into waves that the body
receives, thereby reducing the stimulation of pain receptors. In acute care, listening to music-based interventions has been
shown to be effective in reducing postoperative patient pain.>®

Music-based interventions have been shown to reduce NRS levels. Soothing sounds can make the parasympathetic
nervous system responsible for relaxation stimulated, while the activity of the sympathetic nervous system associated
with the stress response can be reduced. Excessive stress can increase levels of the hormone cortisol, which in turn can
trigger an inflammatory response.®'°

Previous research has shown that listening to music helps patients distract from environmental noise and conversa-
tions conducted by surgical teams. Anxiety experienced before and during surgery can cause problems during the
postoperative recovery period. Therefore, it is important to control anxiety through music therapy and eliminate anxiety
to be a consideration in the postoperative healing process.''

The study examined the analgesic and anti-inflammatory effects of the use of murotal and classical music in lower
extremity orthopedic surgery patients who performed intratechal anesthesia. The design in this study was random and
double-blind, so the risk of bias was kept to a minimum. Murotal and classical music-based interventions are widely

available and effective tools in lowering pain levels.
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Conclusion
Murottal Al Qur’an and classical music lower NRS scores but do not lower IL-6 levels. The decrease in NRS scores in
the murotal and classical music groups was no different in lower extremity orthopedic surgery patients who were given
intrathecal anesthesia.

The limitations of this study are that the study subjects’ personal experience of murotal and classical music was not
analyzed, the intervention was relatively short and no other inflammatory biomarker examination was conducted.

Data Sharing Statement
All data from this study with DOI: 10.17632/23gpj85wkw.3 can be accessed without any time limit on the website
https://data.mendeley.com/datasets/23gpj85Swkw/3.

Disclosure
The authors report no conflicts of interest in this work.
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