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Abstract
Background and Aim: Gentle music has relaxing and pain reducing effects. In this study, the effect of music on
patients' vital signs and pain was investigated before and after endoscopy.
Methods: This clinical trial study was conducted on 100 children from seven to fourteen years of age in Gha'em
Hospital, Mashhad in 2015. Children were divided into two equal groups (case group=50 and control group=50).
The control group received endoscopy according to the standards, without any other procedure. For the case
group, a classic musical piece by Clayderman was played during endoscopy (from the time of entering the
endoscopy room to the end of the process). After conducting endoscopy, FALCC scale and Baker-Wong pain
scale were filled for both groups. In addition, children's vital signs including: heart rate (pulse), diastolic and
systolic blood pressure were measured before and after endoscopy for both groups. Data analysis was conducted
using SPSS16 with the help of Mann-Whitney and Chi-square tests.
Results: No significant difference was found in age, gender distribution of case or control groups (p>0.05). Heart
rate and diastolic blood pressure was significantly lower in the music (case) group compared to the control group
before endoscopy (p=0.012). In addition, pain score in patients of the music group was lower than the control
group (p<0.05).
Conclusion: Playing music for children during endoscopy can reduce pain and anxiety in patients before and
after endoscopy.
Keywords: Music; Endoscopy; Blood Pressure; Pain; Children

1. Introduction
Throughout history, art has been a tool for adaptation, flexibility, creativity, love, friendship and relaxation. Among
the arts, music was very effective due to having force, movement and inherent attraction and it has engaged humans
extraordinarily. Since music originates from the nature of humans, every human can understand part of it within
their soul and as a language, can transfer or receive concepts. Contrary to old myths that consider the magical power
of music, the major focus of today's world is on music due to its special physical and mental effects and its
scientifically defined properties that have special advantages in therapeutic methods. Two major properties of music
that are applicable in therapy are rhythm and sound. The rhythmic nature of music can be used to facilitate people's
rhythm, including the range of movements, the speed of learning, breathing and relaxation and it can provide
interaction between patients via harmonizing group behaviors. Various effects of the rhythmic nature of music in
heart rate, skin and muscle reactions, and brain waves as well as various effects of music on mood and emotional
reactions of the listener are fully identified and proposed (1). Music reduces patients' anxiety by reducing pain and
the miraculous effect of it in reducing burning sensation has been confirmed. In addition, it has been effective in
reducing pain by affecting the feeling and nerves that transfer pain in cancer patients (2). Research shows that music
therapy sessions along with discussions have significantly reduced anxiety in case groups compared to control
groups. Music therapy can be used as a non- pharmacological method to improve patients' chronic pain and
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suffering. However, it should be noted that the type of music is very effective in alleviating pain, since inappropriate
music can exacerbate the feeling of pain in patients. As a supportive method, music therapy can reduce anxiety
before surgery and discomfort after it. It also reduces pain and anxiety in patients who need critical care (1). In 1985,
Goldstein investigated the effect of selective music on the limbic system and autonomic nervous system control
center and showed its effect on alleviating behavior (1). Another group of researchers showed the effect of music on
movement and muscular reactions. Researchers investigated the effect of music by measuring signs and muscle tape
(13). Researchers have shown that music therapy has been one of the successful methods in reducing and alleviating
pain and this effect is created mentally by preoccupying the person (paying less attention to pain) as well as
affecting hormones, heart rate, blood pressure and electronic changes in muscles (1). In a meta-analysis conducted
by Tam et al., data analysis showed that listening to music during colonoscopy significantly reduces the time of
conducting this process and reduces the amount of sedative used (3). In another meta-analysis conducted by Rudin
et al., results showed that listening to music during endoscopy results in lower levels of anxiety, less need for
sedatives and reduction in the total time of process (4). In another study conducted in Iran in 2008 on the effect of
music on patients' anxiety during endoscopy and colonoscopy, by measuring blood pressure, it was shown that
patients of the case group had lower systolic and diastolic blood pressure with higher arterial oxygen saturation
compared to the control group. However, these differences were not significant. In addition, the average time of
conducting the process was higher in the control group compared to the case group (5). Endoscopy of the digestive
system is a diagnostic and therapeutic method for digestive diseases in children. Due to their being sensitive with
low threshold for pain tolerance, some methods should be found to reduce children's pain and anxiety while
conducting this process. In this study, it was attempted to investigate the effect of music on vital signs of patients
and their anxiety during endoscopy.

2. Material and Methods
2.1. Research design and participants
This clinical trial was conducted from June-September 2015 in an endoscopy ward of Gha'em Hospital in Mashhad.
This study was conducted on 100 children of seven to fourteen years of age who were candidates of
esophagogastroduodenoscopy for any reason and whose endoscopy was performed in Gha'em Hospital of Mashhad.
Gha'em Hospital is one of the two educational hospitals in Mashhad affiliated to Mashhad University of Medical
Sciences. This educational hospital receives patients from Mashhad and other patients referring from the northeast
and southeast of Iran. Children were divided into case group (n=50) and control group (n=50). They were randomly
attributed to case (50 children) and control (50 children) groups.

2.2. Selection criteria
2.2.1. Inclusion Criteria
Inclusion criteria in this study were children of seven to fourteen years of age and indications for conducting
endoscopy including upper bleeding, chemical burning of esophagus etc.
2.2.2. Exclusion Criteria
Exclusion criteria were hearing disorder, not wanting to listen to music and being under seven years of age.

2.3. Intervention
In the case and control groups, 0.1 mg/kg midazolam with maximum dose of 3 mg was prescribed for reducing
patients' pain. For the case group, classic music by Clayderman was played during endoscopy (from entering the
endoscopy room until the end of the process) using a digital mp3 player and two speakers. After conducting
endoscopy, FALCC scale and Baker-Wong pain scale (7, 8) were filled by a technician and a nurse for both groups.
FALCC scale is a test composed of five factors of face, activity, legs, crying, and consolability, where the observer
scores these factors based on available condition between 0 and 20. Baker-Wong pain scale is also a simplified tool
to measure the amount of pain in patients where six smiley faces are shown to the patient and they are asked to
select one face based on their state. This tool encompasses five drawn images from a smiley face which represents
no pain to a teary face that shows unbearable pain, and they are scored between zero and five. In addition, children's
vital signs including heart rate, diastolic and systolic blood pressure were measured before and after endoscopy for
all children. Finally, a checklist containing demographic and obtained data were filled for each child.

2.4. Outcomes
The aim of this study was to investigate the effect of music on pain reduction in children under endoscopy. Another
objective of this study was to measure heart rate and systolic and diastolic blood pressure in children of case and
control group.
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2.5. Sample Size
In a study conducted in the endoscopy ward of Gha'em Hospital of Mashhad, sample size was determined
considering the formula of sample size and pain variable in case and control groups to be 50 subjects for case and 50
subjects for control group with confidence level of 90% and power of 90%. This method of determining sample size
was conducted based on similar previous studies (6).

2.6. Randomizing and Double Blinding
In this double-blind clinical trial, children were randomly attributed to case and control groups such that children
referring on odd days were placed in the case group and those referring on even days were attributed to the control
group. FALCC scale and Baker-Wong pain checklists were filled for both groups before and after intervention by a
technician and a nurse, who were not aware of the case and control groups. In addition, heart rate and blood pressure
were measured by these personnel before and after intervention.

2.7. Statistical Analysis
Collected data were analyzed using Mann-Whitney and Chi-square tests using SPSS11.5 software. In all
calculations, p<0.05 was considered as significance level.

2.8. Research Ethics
This study was the thesis of an M.D. student approved by the Ethics Committee of Mashhad University of Medical
Sciences (code 8066). Attending this study was voluntarily and participants were allowed to leave the study without
any response whenever they wanted. When conducting this study, sufficient explanations were provided by authors
for patients and their parents on the plan and the way of conducting it, and parents' written consent was obtained.
Possible advantages and dangers were explained for patients and their parents. Furthermore, the way of
compensating possible dangers were explained for them in detail. In addition, patients and their parents' possible
questions were answered and one of the researchers' phone number (a pediatrician) was given to all participants of
the study and this physician answered all questions of parents and patients. Moreover, when conducting the study,
sample size was considered by researchers while respecting them and observing patients' rights as well as obtaining
the trust of all participants.

3. Results
Of both the case and control groups, 49 subjects (47.1%) were male and 55 (52.9%) were female. No significant
difference was observed in children under study in the case and control groups (p=0.07). The mean age of the
children was 9.94+2.9 years and this difference was not significant in both groups (p=0.278). Mean heart rate,
systolic and diastolic blood pressure in case and control group is shown in Table 1 before and after endoscopy.
Comparing mean heart rate before and after endoscopy in both groups using Mann-Whitney test, showed that heart
rate in the music group was significantly lower before and after endoscopy compared to the control group (p<0.000).
Results of the Mann-Whitney statistical test showed that no significant difference exists in either group in terms of
systolic blood pressure before and after endoscopy (p=0.682, p=0.874). Results of the Mann-Whitney statistical test
showed that diastolic blood pressure before and after endoscopy, was significantly lower in the music group
compared to the control group (p=0.012). However, this supposition was not right for diastolic blood pressure after
endoscopy (p=0.267). In addition, the difference of diastolic blood pressure before and after endoscopy showed a
significant difference between the two groups (p=0.008).

Table 1. A comparison of heart rate, systolic and diastolic blood pressure before and after endoscopy for case and
control groups

Variable Heart rate p-
value

Systolic blood
pressure

p-
value

Diastolic blood
pressure

p-
value

Control
group

Case
group

Control
group

Case
group

Control
group

Case
group

Before
endoscopy

98±1.77 80+1.85 0.000 93+1.31 92+1.31 0.87 62+1.18 58.5+1.08 0.01

After
endoscopy

115±1.95 98+1.41 0.000 103+1.54 103+0.93 0.68 69+1.19 67+1.11 0.26

Difference
before and
after

17±0.68 17.5+1.18 0.81 10+0.61 11+0.69 0.31 6.5+0.41 9+0.9 0.008
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4. Discussion
In this clinical trial, endoscopy results of 104 children were compared and evaluated in the form of two groups of
case (54 children) and control (50 children) on the effect of music on heart rate, blood pressure and pain in patients.
Of these children, 49 subjects (47.1%) were male and 55 (52.9%) were female. In terms of age, most children were
between 8 and12 years old (43.3%), over 12 years old (31.7%) and under 8 years old (25%). This sample size seems
to be appropriate compared to similar studies. For example, in the study by Smolen, only one 32-subject sample was
investigated for both groups (9). Age and gender were of normal distribution in the study and this complied with
most studies conducted in this field (10-12). Vital signs including heart rate, systolic and diastolic blood pressure of
patients can act as an index to show patients' anxiety. In our study, a significant difference was observed in heart rate
before and after endoscopy in case and control groups (p<0.001); however, this difference was not significant in
either of the groups (p=0.811). In terms of systolic blood pressure, no significant difference was observed before and
after endoscopy or the difference between these values in case and control groups (P=0.874 and P=0.682 and 0.314).
However, diastolic blood pressure before endoscopy showed a significant difference between two groups (p=0.012).
In addition, the difference in diastolic blood pressure before and after endoscopy was significantly lower in the case
group compared to the control group (p<0.001). In a study conducted by Kiani et al. on the effect of music on vital
signs, pain and anxiety, heart rate was 20bpm higher in the control group compared to the case group; however, no
significant difference was observed in average arterial pressure in both groups (6). In the study by Raj Kotwal, it
was shown that music influenced systolic and diastolic blood pressure and the number of patients' breaths, and there
had been a significant difference between case and control groups; while, no significant difference in heart rate was
observed in both groups (13). In a similar study conducted by Tazakori et al. in Ardebil, results showed that no
significant difference exists between case and control groups in terms of systolic and diastolic blood pressure in
various intervals (5). In the present study, FALCC scale and Baker-Wong pain scale were used to evaluate pain in
patients before, during and after endoscopy. Results of the Baker-Wong scale showed that the difference in score of
this test before and after endoscopy was significantly higher in the case group compared to the control group
(p<0.000). On the other hand, average score of FALCC scale in both groups showed that the score of this test was
significantly higher in case group compared to control group (p<0.000) such that the group that listened to music,
suffered from less pain compared to the control group. In the study by Ikonomidou et al, not only was no significant
difference observed in vital signs of both groups, but also, they could not prove this difference to score pain or
degree of well-being or to reduce doses of taking sedatives and drugs (14). In their study, Harikumar et al.
concluded that despite the fact that no difference was observed in pain scores of both groups, discomfort score, time
of recovery and doses of midazolam taken, were significantly lower in the case group compared to the control group
(15). The study by Kiani et al. (2013) also showed that music can significantly decrease pain and anxiety score in
the case group compared to the control group (6). On the other hand, there are studies such as Good (1995), Tanabe
(2001), Kwekkeboom (2003), and Richard (2007) that have not been able to prove the effect of music on pain
reduction (4, 16-18). Although in such studies, patients and medical team's satisfaction has usually been
significantly more in the music group compared to the control group. Therefore, instrumental differences including
the type of music selected, the number of patients under study and ignoring factors like the environment and
personnel of the endoscopy room can justify such difference. Not investigating patients and medical team's
satisfaction, not investigating or deleting other intervening factors including the environment or endoscopy
personnel were some limitations of the present study. It is suggested to conduct more studies with a bigger sample
size and controlling environmental intervention factors in future.

5. Conclusions
In sum, findings of this study showed that playing music for children during endoscopy can reduce their pain and
anxiety and can stabilize their vital signs as well as encourage more cooperation in the process of endoscopy. The
practical importance of these findings is that they can be used by physicians as a method to reduce pain and anxiety.
Conducting a complementary study on efficiency of this method on child candidates for endoscopy with a larger
sample size and methodology of this study can be a great path for later studies in the future.
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