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The Effects of Classical Music on Pain and Spinal Mobility During

Stretching Exercises in Healthy Individuals

Sanem SENER’, Elif CANTURK™, Eda Ezgi TOPAL™*

Abstract

Aim: The aim of this study was to examine the immediate effects of listening to classical music as a cognitive

relaxation technique during stretching exercises on trunk flexibility and exercise-induced pain.

Method: This study was a randomized controlled trial in which 34 healthy male and female individuals
aged between 18-22 years were divided into two groups: classical music listening group (n=17) and control
group (n=17). Both groups performed static stretching exercises on the lumbal region and hamstring muscle
groups for a total of 15 minutes. During the exercise, participants in the Classical Music Group listened to
music with headphones. Control group did not listen to any music. Both groups underwent evaluation of
their forward (Sit Reach Test) and lateral trunk flexibility (Trunk Lateral Flexion Test) before and after the
exercise. Pain intensity during exercise was measured with Visual Analog Scale. Statistical analysis was

performed using the R-Studio 1.4.1103 program, with a significance level of p<0.05.

Results: In both groups, there was an increase in all flexibility values compared to before the stretching
exercise (p<0.001). Classical Music Group demonstrated greater improvements in flexibility values
compared to the Control Group, except for the forward flexibility of the trunk (p<0.05). The two groups had

no significant difference in pain levels experienced during static stretching exercises (p>0.05).

Conclusion: Performing stretching exercises while listening to classical music has been shown to increase
the pain threshold. This decreased sensation of pain resulting from exercise can also lead to increased
flexibility.
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Saghikh Bireylerde Klasik Miizigin Germe Egzersizleri Sirasinda Agri ve Spinal Mobilite
Uzerine Anlik Etkileri
Oz
Amacgc: Bu ¢alismanin amaci, germe egzersizleri sirasinda biligsel bir rahatlama teknigi olan klasik miizik

dinlemenin govde esnekligi ve egzersiz kaynakh agr1 tizerindeki anlik etkilerini incelemektir.

Yontem: Bu calisma, yaslari 18-22 arasinda degisen 34 saglikli erkek ve kadin bireyin klasik miizik dinleme
grubu (n=17) ve kontrol grubu (n=17) olmak iizere iki gruba ayrildig1 randomize kontrollii bir caligmadir.
Her iki gruba da toplam 15 dakika boyunca lumbal bolge ve hamstring kas gruplari iizerinde statik germe
egzersizleri yaptirilmigtir. Her iki gruba da toplam 15 dakika boyunca lumbal bolge ve hamstring kas gruplar:
iizerinde statik germe egzersizleri yaptirllmistir. Egzersiz sirasinda Klasik Miizik Grubundaki katilmcilar
kulaklikla miizik dinlemistir. Kontrol grubu herhangi bir miizik dinlememistir. Her iki gruba da egzersizden
once ve sonra 6ne dogru uzanma (Sit Reach Test) ve yan govde esnekligi (Trunk Lateral Flexion Test)
degerlendirmesi yapilmistir. Egzersiz sirasindaki agr1 siddeti Gorsel Analog Skala ile oOlgiilmiistiir.

Istatistiksel analiz R-Studio 1.4.1103 program kullanilarak p<0.05 anlamhlik diizeyinde gerceklestirilmistir.

Bulgular: Her iki grupta germe egzersizi 6ncesine gore tiim esneklik degerlerinde artis goriilmiistiir
(p<0,001). Klasik Miizik Grubu, govdenin 6ne dogru esnekligi harig, esneklik degerlerinde Kontrol Grubuna
kiyasla daha fazla gelisme goOstermistir (p<o0.05). Statik germe egzersizleri sirasinda yasanan agri

diizeylerinde iki grup arasinda anlamh bir fark bulunmamstir (p>0.05).

Sonug: Klasik miizik dinlerken esneme egzersizleri yapmanin agri esigini yiikselttigi gosterilmistir.

Egzersizden kaynaklanan bu azalmig agr1 hissi, esnekligin artmasina da yol acabilir.

Anahtar Sozciikler: Esneklik, pasif germe, miizik, agr siddeti.

Introduction

Physical Fitness has significant components related to health. These are muscle strength,
endurance, body composition, cardiovascular fitness, and flexibility. Flexibility, specific
to each joint of the body requires full range of motion during movement without
discomfort or pain!. Flexibility exercises, which are an integral part of sports, can
contribute to the comfortable performance of daily movements, improving posture,
preventing sports injuries, increasing performance, improving and maintaining quality

of life, and relaxation at a mental level.

One of the methods frequently preferred by physiotherapists for increasing flexibility is
stretching exercises2. Streching is a movement applied by an external and/or internal
force to the muscles and tendons of an individual to increase joint range of motions. The
literature on stretching exercises reveals the existence of numerous different types,

including active, passive, dynamic, static, ballistic, and proprioceptive neuromuscular
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facilitation#. Static stretching is frequently preferred by sedentary individuals at the
beginning of exercises because of its low risk of injury. This type of stretching is applied
in a controlled and slow manner with a constant force>¢. According to the literature, the
stretch may cause increased joint movement because it inhibits motor nerves and
increases the length of tendons”. In addition to studies show that the maximum increase
in joint movement openness was achieved after at least 3 weeks of a stretching
programs9. Studies have also shown that acute static stretching increases joint motion
opennes, decreases muscular tendon hardness, and reduces passive torqueo:t. The
increase in joint movement openness of stretching exercises is generally explained by
sensory theory and an increase in neuromuscular relaxation, viscoelastic deformation,
plastic deformity, and sarcomer series>'3. According to the sensory theory, the
nosiseptive signals that occur during stretching can be suppressed by the afferent input
from the muscle and joint. Thus, since the last point of stretching is the maximum pain
tolerated by the person, the stretch tolerance is revealed late during the application, and

the muscle stretchability is increased*4.

In this context, people with low flexibility have a low tolerance for stretching exercises
because their muscles and tendons are tense and they feel uncomfortable during
exercise. Stretching also contributes to general mental well-being because it increases
flexibility. Because it promotes self-awareness, it is also an integral part of yoga
exercises'>%. The increased flexibility and stretchability of the muscle, which is also
defined as providing full movement clarity of the appendix, can also be affected by a

person's emotional states. But this can happen when it's done consciously and willingly.

Cognitive Behavioral Techniques are approaches that exclude pharmacological methods
to provide relaxation, provide mental and physical relaxation, and reduce pain. These
techniques are relaxation techniques, reorientation, imagination, cognitive strategies,

and music!2.

One of the central tenets of cognitive behavioral therapy is that the relationship between
music and human beings has existed since ancient times. In human culture, it may have
evolved before oral communication. Studies in recent years on people who were and are
not musicians support the famous philosopher Socrates of the 4th century B.C.E. that
"Music is the food of the soul"7:18, Because of the neuronal structures in the brain, non-
musicals have the ability to adapt to music®. Structures in the brain, such as corpus
callosum, motor cortex, prefrontal cortex, amygdala, accumbens nucleus, sensory cortex,

occipital cortex and temporal cortex, hippocampus and cerebellum, work as a whole and
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provide physiological and psychological responses while preparing the ground for motor
activities such as rhythm-keeping and dancing'®2°. In the brain, the thalamus determines
the state of the music based on the information it receives from the temporal lobe and
allows it to move through the right hemisphere. Hormones such as enkephalin and
endorphins, which are secreted by the stimulation of the right hemisphere and limbic
system by music, reduce pain through psychophysiological reactions2:22, Classical music
listened to patients lying in surgical intensive care units has been shown to reduce pain
and anxiety23. In addition to the treatment of diseases, music is employed in a variety of
contexts to enhance motivation in sports and to facilitate relaxation, for instance, in
meditation. A meta-analytic study that examined the four potential benefits of music on
sports (psychological responses, physiological reactions, psychophysical responses, and
performance results) examined 139 English-language publications with a total of 3599
participants from 1911 to 31 December 2017. Participants who did various physical
activities accompanied by music and those who did not do music found that listening to
music during physical activity improved physical performance like an ergogenic agent,

reduced perceived effort, and increased physiological efficiency24.

The aim of this study is to study the instantaneous effect of the combination of static
stretching exercises with music, which is one of the cognitive relaxation techniques, on
flexibility, and our other aim is to investigate the effect of stretching exercise on spinal
mobility (spinal flexibility), which is performed on the hamstring muscle group and on

lumbar extensors, along with classical Baroque music.
Material and Methods
Research Design

This study was planned as an experimental randomized controlled single-blind review.
The participants determined by the simple random method in the research were to study
and control group with the coin toss method. The participants, who were divided into
two groups (Study n= 17, Control = 17), were stratified by gender. Before the study,
participants who agreed to participate in the study information about the protocol of the
study was given. Before the study, the participants were asked to answer the questions
in the form containing their socio-demographic information (age, gender, regular
exercise status, smoking). Anthropometric measurements (Sit and Reach Test, and
Trunk Lateral Flexion Distance) were measured with a tape measure before and

immediately after the exercises and recorded in centimeters. Pain intensity was
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evaluated during exercise. In addition, participants were informed that they should
refrain from consuming food or drink for a minimum of two hours. In the study, the
researcher who taught and had the exercise done was the same. The researcher who
made the first and last measurements is different and does not have information about
the groups of participants. Participants were not informed about which group they

belonged to.
Inclusion and Exclusion Criteria

The study included male and female volunteers aged 18-22 who were actively pursuing

education in the physiotherapy and rehabilitation department.

The study excluded participants with a history of spinal surgery, diagnosed intervertebral
disc herniation, neurological or orthopedic diseases, congenital morphological disorders,
acute or chronic illnesses, physical or mental disabilities that prevent exercise, or those

who declined to participate.
Research Group

Male and female students between the ages of 18-22 who were active students in the
physiotherapy and rehabilitation department of the Faculty of Health Sciences in the
2018-2019 academic year at a private university in Istanbul, were included in the study.
The sample size was calculated using the G-Power 3.1.9.2 Power Analysis program. It
was planned to be performed with 34 students (17 experiments, 17 controls) actively
enrolled in the physiotherapy and rehabilitation department, with a significance level of

0.01, an effect size of 0.60, and a power of 95%25:26,

After determining the study and control groups, exercises were carried out in groups of
5-6 people in the aerobic exercise room of the university, accompanied by a
physiotherapist. The participants in the groups were randomly assigned to different
groups, and the participants were prevented from learning which group they were in.
Once the study and control groups had been established, the exercises were conducted
in groups of five to six volunteers in the university's aerobic exercise hall under the
supervision of a physiotherapist. The participants in the groups were mixed, and the
participant was prevented from learning which group he was in. The study received
approval from the Istanbul Arel University Ethical Committee (2019/02). In accordance
with the Declaration of Helsinki, all the information was presented to the participants
with the informed consent form given before the study, and the informed consent form

was signed.
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Exercise Protocol

Before the commencement of the study, all participants were instructed in the
performance of stretching exercises for the lumbar region and hamstring muscles by a
physiotherapist. Subsequently, participants were instructed to perform the
aforementioned exercises independently. The duration of each exercise was 30 seconds,
with 10 repetitions, and the total time spent on the exercises was 15 minutes. All
stretching exercises were performed with 10 repetitions, comprising 10 repetitions on
the back, 10 repetitions on the right leg, and 10 repetitions on the left leg. The hamstring
(hind leg) muscle stretching exercise is performed in the supine position. One leg is
extended from the hip, while the other leg remains on the ground. The efficacy of the
stretching exercise can be enhanced by pulling a sheet under the bent and lifted foot
towards the chest with both hands27. The identical procedure was then repeated for the
other leg. The participants listened to the compositions of the Baroque artist Johann
Sebastian Bach with their personal headphones for 15 minutes, while the control group

participants performed the same exercises without music.
Measurements

Height (cm): While the participants were in an anatomical position and standing
upright with bare feet, the distance between the point where the feet hit the ground and
the vertex was measured with a non-flexible tape measure and recorded in centimeters

(cm).

Body weight (kg): The participants were barefoot, wearing a T-shirt and shorts/tights,
and were measured with a Tanita scale with 0.01kg sensitivity, and their values were

recorded in kilograms (kg).

Body mass index (BMI): It was obtained and recorded by dividing body weight by
height (kg/m2)28.

Pain Level — was evaluated during activity with the Visual Analogue Scale
(VAS) (0-10 ecm); The participant was told that zero (0) means "I have no pain" and 10
means "I have unbearable pain", and the participant was asked to mark on a 10 cm

vertical scale, and the value was measured with a tape measure and recorded>29.

Sit and Reach Test (SR): To evaluate the trunk forward flexibility of the participants,
a sit-reach table with a length of 35 cm, a width of 45 cm, and a height of 32 cm was

employed. Following the participant's leaning on the table with the knees in full
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extension and the feet upright, they were instructed to extend the trunk forwards and
push the apparatus on the table forwards with the elbows stretched in full extension,
before waiting for 1-2 seconds. Push and wait 1-2 seconds. The test was repeated twice,
and the best result was recorded. The apparatus on the coffee table is 20 ¢cm, and it is
measured as (- cm) if it falls behind this point, and as (+ cm) if it goes beyond this

point28:29,

Trunk Lateral Bending Test (TLBT) — (cm); The study employed a methodology
designed to assess the flexibility of the participants on both sides. The participant was
positioned in a standing posture, with feet positioned shoulder-width apart and both
arms extended parallel to the side of the body. Subsequently, the distal ends of both
hands were marked, after which the subject was instructed to place their hand on their
body and slide it to the point that they could reach. The distance between the final and
initial marked points was quantified with a measuring tape and recorded in

centimetersse,
Results

A total of 40 male and female volunteer participants were included in this study,

including a classical music group (n = 20) and a control group (n = 20).

Table 1. Sociodemographic data of participants

Classical Music Group (n=20) | Control Group (n=20) | p
Variables MzSD MzSD
Age (year) 20.40 £ 1.14 20.85 + 1.09 0.2312
Length (m) 1.73 + 0.09 1.69 + 0.09 0.155P
Weight (kg) 66.75 + 11.10 64.80 + 14.99 0.643P
BMI (kg/m?) 22,28 + 2.62 22.58 + 3.49 0.760P
Male 8 (%40.0) 8 (%40.0)
Gender 1.000¢
Female 12 (%60.0) 12 (%60.0)
Yes 9 (%45.0) 7 (%35.0)
Smoking 0.7474
No 11 (%55.0) 13 (%65.0)
Yes 4 (%20.0) 5 (%25.0)
Exercise Habit 1.000P
No 16 (%80.0) 15 (%75.0)

M: mean, SD: Standart Deviation, m: meters, kg: kilograms, BMI: Body Mass Index, @ Mann

Whitney U test, P Independent Sample t-Test, ¢ Yates Chi-square test, ¢ Fisher Chi-square test

S. SENER, E. CANTURK, E. E. TOPAL
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There is no statistically significant difference between the groups in terms of average age,

height, weight, body mass index, gender, smoking and exercise habits (>0.05) (Table 1).

Table 2. Comparison of flexibility tests before exercise

Classical Music Group (n=20) | Control Group (n=20) | p
Variables Mz SD M+ SD
Sit and Reach Test -3.28 £ 9.05 -6.25 + 8.17 0.284
Trunk Right LB Test | 21.16 + 3.16 21.92 + 3.74 0.492
Trunk Left LB Test 21.37 + 3.07 21.63 + 4.22 0.822

M: mean, SD: Standart Deviation, LB: Lateral Bending, VAS: Visual Pain Scale, *

Independent Sample t-test

Before the commencement of the exercise, all participants underwent a comprehensive

evaluation of their flexibility of the trunk forward and to both sides, right and left. The

results demonstrated that there was no statistically significant difference between the

groups (p > 0.05). Table 2 presents the results of the flexibility evaluation conducted on

the participants.

Figure 1. Intergroup pain intensity values during exercise

p *=0,510

5,6
5,4
5,2
5
4,8

Study Control

Group Group

|®VAS Mean 5,07 5,5

VAS: Visual Pain Scale, * Independent Sample t-test

There is no statistically significant difference between the groups in the level of pain

they felt during exercise (p = 0.510). Pain levels are shown in Figure 1.
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Table 3. Comparison of intra-group flexibility test values before and after exercise

*

*

Classical Music Group P Control Group P
(n=20) (n=20)

Variables Before After Before After

Exercise Exercise Exercise Exercise

M+SD M+SD M+SD M+SD

Sit and -3.28 £ 9.05 1.38 £ 9.31 <0.001 | -6.25 £ 8.17 -1.57 + 8.82 <0.001
Reach Test
Trunk 21.16 £ 3.16 24.12 £ 2.64 | <0.001 | 21.92 + 3.74 23.88 £ 3.44 <0.001
Right LB
Test
Trunk Left | 21.37 + 3.07 24.26 £ 2.90 | <0.001 | 21.63 + 4.22 23.37 + 3.47 <0.001
LB Test

*Independent Sample t-Test, M: mean, SD: Standart Deviation, LB: Lateral Bending

Table 3 presents the results of the flexibility evaluation conducted on the participants
before and after the in-group exercise. An increase in flexibility levels was observed in all

participants compared to before the stretching exercise (<0.05).

Table 4. Comparison of flexibility test measurement difference values before and after

exercise between groups

Classical Music Group Control Group P

(n=20) (n=20)
Variables Mz SD Mz SD
Sit and Reach Test 4.66 £ 3.30 4.48 + 3.44 0.862
Trunk Right LB 2.96 + 1.46 1.06 + 1.48

0.023

Test
Trunk Left LB Test 2.00 + 2.22 1.74 + 1.68 0.028

*Mann Whitney U test, M: mean, SD: Standart Deviation, LB: Lateral Bending

Table 4 displays the measurement difference values of the participants before and after
exercise. The difference in lateral flexibility levels of the trunk in the classical music
group participants is statistically greater than the difference in the control group

participants (<0.05). The difference in trunk forward flexibility is not significant (>0.05).
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Discussion

Although an increase in flexibility was detected in both groups in the evaluations made
immediately after the stretching exercises, it was determined that the increase in lateral
flexibility values of the trunk was greater in the classical music group. There were no

significant changes in trunk forward flexibility.

Listening to music during exercise increases motivation, provides relaxation, and
improves moodst32. There are many studies in the literature showing that music reduces
pain in interventional health practices (during and after various surgical interventions,
during radiological procedures, in labor pain and palliative care, etc.)33-37. Exercise
practices are used by physiotherapists and exercise specialists to benefit from the healing
effects of physical activity and to maintain and improve the state of health in healthy
individuals38. Static stretching exercises are a part of these practices and are one of the
safest methods used to increase flexibility®. In these exercises, since the control is in the
participant who performs the exercise, the participant maintains the position at which
he/she feels the pain during muscle stretchings. In this study, participants in both groups
stopped at the point where they could tolerate pain and maintained their position for 30
seconds. A comparison of the groups revealed that, although the intensity of pain was
similar, there was a discrepancy in muscle tension. During the exercise, the point at
which participants who listened to classical music could tolerate muscle pain was found
to be greater than that of the control group, indicating a higher level of muscle tension.
Consequently, greater stretching was achieved on both sides of the body in the classical
music group. This suggests that classical music raises the pain threshold during exercise.
Numerous studies in the literature demonstrate the efficacy of classical music in
increasing the pain threshold. These findings align with the results of our studyso-4o.
Furthermore, literature has indicated that music does not alleviate pain. These studies
have implemented interventions that are significantly more extreme than standard post-
anesthesia care practices+'. The trunk's forward flexibility is associated with the lumbal
extensors, gastrocnemius-soleus, and hamstring muscle groups42. In our experiment,
only the hamstring muscles were stretched. Obtaining comparable outcomes in forward
flexibility values between the groups may be attributed to differences in lumbar flexibility

and gastrocnemius-soleus muscle tightness among the participants.

The study results indicate that after undergoing static stretching, flexibility values for
participants in both groups significantly increased compared to pre-exercise levels. A

comparison study of the impacts of static and dynamic stretching exercises on flexibility
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found that the former was more effective4s. A study compared various types of static
stretching exercises and found that all types had positive effects on joint range of motion
and passive torque. Furthermore, the study concluded that stretching intensity was more
crucial than the duration of stretching to increase joint range of motion44. In this
research, we instructed participants from both groups to stretch to their highest tolerable
intensity level (100%) and maintain the tension level. Participants in both groups
performed stretching exercises for identical periods. Our study's findings indicate
consistent with previous literature that high-intensity static stretching exercises lead to

an immediate increase in flexibility.
Strengths and Limitations of the Study

The research is characterized by several strengths. Specifically, the sample size was
determined using a power analysis before the study, and the study was randomized and
controlled. Additionally, the participants were unaware of their group allocation, and all
exercises were taught by the same researcher to ensure the safety of the study. All data

were collected by the same researcher, adding to the research's validity.

The limitations of our study include the evaluation of only the immediate effects of
stretching exercises accompanied by classical music without assessing their medium and
long-term effects. Additionally, no comparisons were made with stretching exercises
accompanied by different types of music. Therefore, additional research is necessary to
examine the impact of stretching exercises accompanied by different types of music, such

as nature sounds.
Conclusion

The results of this study showed that listening to classical music during static stretching
exercises increased flexibility in a short time in healthy individuals. Listening to classical
music during individual exercise or in exercise facilities as an alternative to other types

of music can provide a time and cost-efficient stretch exercise.
Relevance to Clinical Practice

This study shows that listening to classical music during stretching exercises has positive
effects on safety, cost, and flexibility. Healthy individuals who perform stretching
exercises alone or in groups can benefit more from listening to classical music than from

flexibility exercises.
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