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EFFECT OF DISTRACTION BY MUSIC ON THE BONE MARROW
ASPIRATIONAL PAIN OF SCHOOL-AGED CHILDREN

PUNTHIPA KHUMPHO 5337257 NSPN/M
M.N.S. (PEDIATRIC NURSING)

THESIS ADVISORY COMMITTEE: NONGLUK CHINTANADILOK, D.N.S,,
SUDAPORN PAYAKKARAUNG, Ph.D.(NURSING),

ANGKANA WINAICHARTSAK, M.D., M.Sc. (PEDIATRIC HEMATOLOGY),
M.D. DIPLOMA OF PEDIATRICS., DIPLOMA THAI SUB-BOARD OF
PEDIATRIC HEMATOLOGY /ONCOLOGY.

ABSTRACT

The study was quasi-experimental research with a two-group post-test
only design. The objective of the study was to investigate the effect of distractions of
music on bone marrow aspirational pain of school-aged children. The study sample
consisted of 60 school-aged children aged 7 to 12 years old who received aspiration
for subsequent diagnoses or follow-up treatments at the pediatric clinic, Maharaj
Nakhon Ratchasima Hospital and the hematological clinic outpatient department,
Queen Sirikit National Institute of Child Health. Thirty subjects were assigned to the
experimental group, and the remaining 30 were assigned to the control group. The
subjects were assigned by means of convenience sampling based on the inclusion
criteria. The subjects in the control group received routine nursing care while those in
the experimental group received routine nursing care in addition to the distractions of
music. Data were collected by means of a demographic characteristics questionnaire
and the Modified Visual Analogue Scale (MVVAS) developed by Thara Tritrakarn
(B.E. 2530). Data were analyzed using t-test.

The study findings revealed that after receiving distraction by music, the
mean score of aspirational pain of school-aged children in the experimental group was
lower than that of the subjects in the control group with statistical significance (t =
6.028, p < 0.001). Thus, it can be concluded that distraction by music could reduce
bone marrow aspirational pain of school-aged children.

KEY WORDS: DISTRACTION/ MUSIC/ PAIN/ BONE MARROW
ASPIRATION/ SCHOOL-AGED CHILDREN
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EXTENDED SUMMARY

Background and Significance of the Problem

Bone marrow aspiration is a very significant examination in hematology
for diagnoses and follow-up treatments. It is conducted by using a needle to puncture
the bone marrow through the skin and bone to suck out the bone marrow for
subsequent examination of bone marrow cells. The location of bone marrow
aspiration depends on the age of children because bone marrow of each bone has
rather similar blood cells, but the amount of blood cell production varies across ages.
In older children, the puncture is usually done with the iliac crest bone at the posterior
superior iliac spine (Bain, 2001). Side effects of bone marrow aspiration include pain,
swelling, reddening, and bleeding at the punctured wound (Boonpian Chantawattana,
B.E. 2545), which can result in unavoidably severe pain as perceived by these
children. In fact, bone marrow aspirational pain is considered a kind of acute and
severe pain. A study conducted by Somboon Chaichana (B.E. 2547) has revealed that
children with leukemia who receive continuous treatments have to undergo three bone

marrow aspirations per year on average. Thus, it can be seen that these child patients
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have to frequently endure severe pain during their treatment, and this experience can
be imprinted onto their mind, hence the feeling of mental disturbances (Duangrat
Kadtalay, B.E. 2532).

Pain results when tissues are damaged. Neurotransmitters are sent to the
brain to perceive pain, which can be expressed with physiological changes, as well as
emotional, mental, and social changes (Berde & Masek, 2003). Children who have
experienced severe pain with insufficient pain relief will develop fear of pain, which
can reduce their pain threshold and increase their perception of pain (Darunee
Jongudomkarn, B.E. 2546; Suporn Polayanan, B.E. 2528; Cheng, Foster, & Hester,
2003; Twycross, 2009). As for physiologic responses to pain, pain stimulates
functioning of the automatic nervous system, resulting in functioning reactions of the
sympathetic and parasympathetic nervous systems, which, in turn, bring about
physiological changes including incressing of heart rate, and blood pressure, dilated
pupils, and sweating. However, as time passes, the body will compersate and vital
signs will gradually become close to normal (Pasero, Paice, & McCaffery, 1999).

Nurses are healthcare team members who provide close and constant care
to pediatric patients during bone marrow aspiration, while their parents are waiting
outside. Before bone marrow aspiration is begin, nurses will give explanation related
to the knowledge and process of bone marrow aspiration. During the process, nurses
will talk to, ask questions, give the comfort, or touch the children intermittently, while
standing beside the children. After the bone marrow aspiration is finished, nurses will
help the children lie down in a supine position on the punctured area to prevent
bleeding. Therefore, nurses play the vital role to help pediatric patients relieve pain by
findings interventions to distract their attention from pain without causing them any
harm and within the scope of the nursing profession (Darunee Jongudomkarn, B.E.
2546; Suporn Polayanan, B.E. 2528). Distraction is a kind of care that effectively
ensures comfort, relieves pain, and reduces fear, while making pediatric patients feel
that they are able to control their pain by themselves (Poolsuk Siripool, B.E. 2554;
Ladawal Oonprasertpong Nitchroj, B.E. 2549; Sriwiang Pairojkul, B.E. 2548). There
are in fact several kinds of distraction such as touching, massaging, hugging, holding,
hypnotizing, creating imagery, establishing relationships, playing, and creating
distraction (Poolsuk Siripool, B.E. 2554; Vessey & Carlson, 1996).
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Distraction is a method that deviates individuals’ attention from pain to a
focus to create a joyful feeling (McCaffery & Pasero, 1999; McCarthy & Kleiber,
2006). Actually, pain does not disappear, but distraction increases patients’ pain
threshold and reduces their pain perception and other feeling such as anxiety, fear,
anger, and sufferings from stimuli that lead to pain. Thus, pediatric patients are better
able to cope with pain and deal with these situation (Edgar & Smith-Hanrahan, 1992;
McCaffery & Pasero, 1999; Vessey & Carlson, 1996). Distraction techniques include
singing, talking, reading, blowing, breathing respiratory techniques, watching videos,
listening to pictorial symbols, listening to music, or listening to a comedy on records
with a headphone. All of these techniques lead to relaxation, which children can do
very well on their own, or they can be used with other pain-relieving intervention. A
review of literature has shown that distraction can reduce pain in pediatric patients
using different activities such as listing to Esop’s fables during burn wound dressing
(Sirikanya Ritplak, B.E. 2529), playing with a toy during an injection (Thitiporn
Udomkitti, B.E. 2540), using a kaleidoscope during blood puncture (Srisuda
Ekluckanarat, B.E. 2540), and blowing something during intravenous puncture
(Soontaree Sriarammanee, B.E. 2548). Based on these previous studies, it could be
concluded that various techniques of distraction from pain can reduce levels of pain of
pediatric patients.

Music therapy is one of the methods that is based on the concept of
distraction (McCaffery & Pasero, 1999; Poolsuk Siripool, B.E. 2554; Amornrat
Ngamsuay & Thitima Suklerttrakul, B.E. 2553). Music has an influence on human
beings’ feelings and conveys feelings to listeners (Kovit Khanthasiri, B.E. 2550;
Sukree Charoensuk, B.E. 2550). Music leads to mental and emotional changes,
making listeners relaxed, joyful, mindful, and distracted (Bussakorn Bindasan, B.E.
2553; Sukree Charoensuk, B.E. 2550; Ariya Supanpasatch, B.E. 2543). Music is also
easy to utilized, economical, and able to induce feelings of relaxation and happiness.
It stimulates pediatric patients’ imagination and increases secretion of endorphin. It is
not complicated and can be effective if children understand or like music and are ready
to listen to music for self-control while they are having pain. In particular, if children
want to tap on the mattress along the rhythm of the music, they can be more

concentrated on the music they are listening to (Srouji, Ratnapalan, & Scheeweiss,
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2010). Thus, music is a safe method to be used with any patients (Edgar & Smith-
Hanrahan, 1992; Shabanloei, Golchin, Esfahani, Dolatkhah, & Rasoulian, 2010). A
review of literature has revealed that music can be used during procedure treatment to
reduce pain in pediatric patients such as listening to a lullaby during an injection
(Megel, Houser, & Gleaves, 1998), listening to music after undergoing an open heart
surgery (Settakonnukoon, 2007), listening to music during intravenous fluid
administration (Tiparat Chaichanasang, B.E. 2552), listening to music for 20 minutes
for cancer patients during a follow-up examination (Kemper, Hamilton, McClean, &
Lovato, 2008), and listening to music to reduce pain and anxiety such as while during
a dental work (Aitken, Wilson, Coury, & Moursi, 2002). Based on the findings of
previous studies, it can be concluded that music can be used with pediatric patients
who are in pain. However, from literature review there is no study that has been
conducted to investigate the effects of distraction by music to reduce bone marrow
aspirational pain in school-aged children from seven to 12 years old in Thailand.
Distraction by music can be easily implemented by pediatric patients. It
can be effective if children understand or like music and are ready to listen to music
for self-control while they are having pain. In particular, if children clap their hands
or knock the cushion on which they are sitting along the rhythm of the music, they can
be more concentrated on the music they are listening to (Srouji, Ratnapalan, &
Scheeweiss, 2010). When pediatric patients hear the music, their auditory sensory
receptor will send nerve impulses to the central control system of thalamus, cortex,
and limbic system. The music they hear will adjust their emotions and feelings,
resulting in perceptions and memories. When they are interested and concentrated, the
nerve impulses will be sent to the reticular formation to adjust to the new afferent
neurons, which are music. Perception of music neurons is higher than perception of
pain, so pain impulses that are sent to the central control system is reduced. Music
neurons are also sent to the central control system by controlling the gate control door
at the S. G. cells of the spine, thus inhibiting secretion of substance P which functions
to send neurons to T-cells and the brain. When there is no secretion of substance P, T-
cells will not be stimulated, and the gate will be closed. As a result, pain impulses will
not be sent to the brain. At the same time, music will stimulate the functioning of the

pituitary gland, hence secretion of endorphin that goes to reticular formation to send
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neurons to the gate control system at the S. G. cells at the spine one more time. When
there is no secretion of substance P, T-cells will not be stimulated and there will be no
pain impulses to be sent to the brain. When the gate is closed, perception of pain will
be reduced (Hatem, Lira, & Mattos, 2006; Herr & Mobily, 1999; Lane, 1992).

Based on the aforementioned discussion, it can be concluded that music
can reduce pain. Music therapy with volume controlled by pediatric patients during
bone marrow aspiration is seen as an appropriate complementary intervention because
it can distract children’s attention and create their concentration, emotional
imagination, and pleasure, thus inhibiting transmission of nerve impulses to the central
nervous system. In addition, music creates relaxation and pleasure. For these reasons,
the researcher was interested in investigating the effect of distraction by music on
bone marrow aspirational pain in school-aged children. It was anticipated that the
study findings could be used to relieve pain of school-aged children undergoing bone
marrow aspiration and create pleasure which could help improve quality of care

provided to pediatric patients undergoing bone marrow aspiration.

Research Objective
The present study aimed at comparing the scores of aspirational pain in
school-aged children who received routine nursing care in addition to the distractions

of music and those who received only routine nursing care.

Research Hypothesis
The mean score of pain of school-aged children who received routine
nursing care in addition to the distractions of music is lower than that of school-aged

children who received only routine nursing care.
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Research Methodology

The present study was quasi-experimental research with a two-group post-
test only design. The study aimed at investigating the effect of distraction by music on
aspirational pain of school-aged children who received bone marrow aspiration for

diagnoses or follow-up examinations.

Population and sample

The population of the study consisted of school-aged children who
received bone marrow aspiration for diagnoses or follow-up examinations at the
pediatric clinic, Maharaj Nakhon Ratchasima Hospital and the hematological clinic,
outpatient department, Queen Sirikit National Institute of Child Health. Inclusion
criteria convenience sample was used to recruit the study sample based on the
following inclusion criteria: they were pediatric patients who were prescribed with
bone marrow aspiration, their laboratory results showed that their platelet counts was
higher than 20,000 cells/microliter, their pain assessment score before bone marrow
aspiration was interval 0, they were able to communicate in Thai, they were able to
perceive and understand the level and meaning of numbers of zero to ten, they were
not prescribed with sedative medicins before or during the procedure, and they did not
receive any painkillers or medicine for fever more than four hours before bone marrow
aspiration. The sample size was determined based on the Central Limit Theorem
(Mendenhall & Beaver, 1994). The total number of subjects was 60, with 30 in the

experimental group and 30 in the control group.

Instrumentation
The instruments used in this study were as follows:
1. Research instruments
1.1 The iPod Touch MP3 player with music to create
distraction, with adjustable volumes. The player came with batteries and a Phillips

headphone, SHP 2500 model. There were seven contemporary songs in the player,
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totaling 20 minutes. The sequence of music was selected based on the rhythm, with
two songs having a slow rhythm, three songs having a fast rhythm, and another two
songs with a slow rhythm for distraction.

1.2 A Casio LDF-51 stopwatch.

1.3 A pulse oxymeter, MD300C model, to assess oxygen
saturation and heart rates. This was because pediatric patients had to lie down on the
prone position their during the procedure, they had to be monitoring possible
complications such as oxygen deficiency, abnormal cardiac arrhythhmia, etc.
(Wanthanee Wiroonpanich, B.E. 2549; Wittaya Lertviriyakul, B.E. 2550).

2. Data collection instruments

2.1 The demographic characteristics questionnaire elicited data
regarding gender, age, number of experience with bone marrow aspiration, and
preference for music (only the control group).

2.2 The Modified Visual Analogue Scale (MVAS) developed
by Thara Tritrakarn (B.E. 2530). It was a right triangle with the base of 10
centimeters and the height of 5 centimeters. Its slope increases in accordance with the
levels of pain, from 0 to 10. There were also drawings of faces with different facial
expressions, with a smiley face at 0 point and a crying face with streams of tears at 10
points. The interval between faces was equal to 2 points. The drawings aimed at
assisting children to better indicate their levels of pain. If they did not experience
pain, the smiley face was equal to 0 point. If they had most extreme pain, the crying
face with streams of tears was equal to 10 points. The children chose and pointed at
the picture that best reflected their current levels of pain. The Modified Visual

Analogue Scale was illustrated below.
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Modified Visual Analogue Scale (MVAS)
Source: “How to relieve pain following circumcision” by Thara Tritrakarn, B.E. 2530,
Medical Council Journal./6(8), p. 396.

Data collection

Data were collected after the research proposal was approved by the
Institutional Review Board Faculty of Nursing Mahidol University, Maharaj Nakhon
Ratchasima Hospital Institutional Review Board, and the Research Ethic Review
Committee, Queen Sirikit National Institute of Child Health . When pediatric patients
who met the inclusion criteria came to the research settings for bone marrow
aspiration, the researcher coordinated with nurses at the pediatric clinic, Maharaj
Nakhon Ratchasima Hospital and the hematological clinic, outpatient department,
Queen Sirikit National Institute of Child Health to publicize the research project
among the parents. The researcher met the prospective subjects and their parents to
introduce herself and explain the research objectives, research procedures, and
involved risks and benefits. The researcher also protected the rights of pediatric
patients and their parents. After they agreed to participate in the study, the researcher
asked them to sign the informed consent form and the assent form for children aged 7

to 12 years old before conducting the study as follows:
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1. The researcher collected demographic characteristics data regarding
gender, age, number of experience with bone marrow aspiration, and preference for
music (only the control group).

2. The researcher introduced how to use the Modified Visual Analogue
Scale (MVAS) and let them try how to use the scale until they understood and were
able to use it correctly. The researcher explained that after the children entered the
room and lied down on the bed, they would be asked to report their pain before bone
marrow aspiration began (0 minute). They were also informed that after the procedure
was completed, they would be asked to report their pain again (20 minute) while they
were still on the bed.

3. The researcher conducted the experiment as follows:

Data were first collected from all the subjects in the control group. One
week after that, the researcher began the experiment with the subjects in the
experimental group.

3.1 The pediatric patients received data regarding bone marrow
aspiration, which lasted 15 minutes. The researcher let the children lie down on the
prone position because bone marrow aspiration would be done on their back, around
the waist area. Before the physician began the procedure, the pediatric patients would
receive local analgesia to reduce their pain. The researcher would be standing by their
side until bone marrow aspiration was done. After that, the researcher would let the
children lie down on their back in the supine position on the punctured area to prevent
bleeding. During the bone marrow aspiration procedure, the researcher placed a probe
sensor onto one of the finger on the left hand of the patients to monitor oxygen
saturation and heart rates. The results were recorded every five minutes until the
procedure was completed. The researcher also talked to, asked questions from,
comforted, or touched the pediatric patients from time to time during the procedure.

3.2 During bone marrow aspiration, the researcher led the
pediatric patients to the room where the procedure would be done. The children were
asked to lie down on their back and to assess their pain level of using the Modified
Visual Analogue Scale (MVVAS). After that, they were asked to lie down on the prone
position, with their head turned to the side they preferred. After the children were

ready and still, the signal would be sent to the physician who would begin bone
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marrow aspiration. The children would receive local analgesia, and the total process
of bone marrow aspiration was approximately 15 minutes.

3.3 The pediatric patients in the control group received routine
nursing care. They were prepared and informed of information regarding bone
marrow aspiration, but they did not receive distraction by music.

3.4 The pediatric patients in the experimental group also
received routine nursing care. They were prepared and informed of information
regarding bone marrow aspiration, but they also receive distraction by music by the
researcher. Before going into the procedure room, the researcher gave them
explanation of the purpose of distraction by music and how it could distract from bone
marrow aspirational pain. The researcher also explained how to use the MP3 and the
headphone to them and helped them adjust the headphone for a perfect fit. The
researcher taught the pediatric patients how to adjust the volume of the music,
explained the total number of songs on the MP3, told them to close their eyes while
listening to music and to tap the mattress along the rhythm if they wanted to.

4. After the bone marrow aspiration was completed, the pediatric patients
would be asked to lie down on their back to put pressure on the punctured area to
prevent bleeding. For the children in the experimental group, the researcher would ask
them to remove the headphone. They were then asked to report their pain score using
the Modified Visual Analogue Scale (MVAS), and the researcher led them back to
their hospital bed and gave them nursing care as the children needed to continue lying
down on their back to prevent bleeding. After that, the researcher informed the
children and/or their parents of termination of the research procedure, thanked them,

and gave the children a token of appreciation

Data analysis
A computer program was used to analyze data in terms of descriptive

statistics and independent t-test.
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Findings
1. The study findings revealed that the mean score of pain of school-aged
children in the experimental group was lower than that of school-aged children in the

control group with statistical significance (t = 6.028, p-value < 0.001).

Scores of bone marrow aspirational

pain
Group N Min-Max Mean SD t p-value
Control 30 6-10 8.23 1.27
6.028 .000
Experimental 30 1-10 4.9 2.74

2. Patterns of heart rates of school-aged children in the experimental
group and the control group

As for the 30 school-aged children in the control group who received only
routine nursing care during the 20-minute bone marrow aspiration, their heart rates
were assessed at 0, 5, 10, 15, and 20 minutes. It was found that the mean heart rates
were equal to 97.8, 99.6, 103, 100, and 98.4, respectively. With regard to the 30
school-aged children in the experimental group who received routine nursing care in
addition to the distractions of music during the 20-minute bone marrow aspiration,
their heart rates were assessed at 0, 5, 10, 15, and 20 minutes. It was found that the
mean heart rates were equal to 91, 91.33, 99.8, 98.9, and 94.5, respectively. Thus, it
could be seen that the mean heart rates of school-aged children in the experimental

group were lower than those of school-aged children in the control group. As shown in

Figure 1.
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Figure 1: Average heart rate of pediatric patients in the control group and the
experimental group of 30 patients during a period of 20 minutes.
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3. Patterns of oxygen saturation of school-aged children in the
experimental group and the control group

The 30 school-aged children in the control group who received only
routine nursing care during the 20-minute bone marrow aspiration were assessed to
determine their oxygen saturation at 0, 5, 10, 15, and 20 minutes. It was found that the
means of oxygen saturation were equal to 98, 98.2, 97.1, 98, and 98.5, respectively.
As regards the 30 school-aged children in the experimental group who received
routine nursing care in addition to the distractions of music the 20-minute bone
marrow aspiration, their oxygen saturation rates were assessed at 0, 5, 10, 15, and 20
minutes. It was found that the means of oxygen saturation were equal to 98.6, 98.5,
98, 98.49, and 98.7, respectively. Therefore, it could be concluded that the means of
oxygen saturation of school-aged children in the experimental group were higher than

those of school-aged children in the control group. As shown in Figure 2.
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Figure 2: The average oxygen saturation of pediatric patients in the control group and

the experimental group of 30 patients during a period of 20 minutes.

Discussion of Findings

The study findings supported the research hypothesis that the mean score
of pain of school-aged children who received routine nursing care in addition to the
distractions of music was lower than that of school-aged children who received only
routine nursing care, which could be explained as follows:

When school-aged children receive bone marrow aspiration, they
experience acute and severe pain caused by tissue damage which stimulates peripheral

nerves to send the pain sensation to the brain, which, in turn, transmits nerve impulses
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to open the gate at the spine. After that, the nerve impulses send to the dorsal horn in
the S.G. cells at the spine before send to the thalamus to translate the nerve impulses to
pain at the cortex (Bonica & Loeser, 2001; Smelzer, Bare, Hinkle, & Cheever, 2010).
Thus, pediatric patients perception pain, which can then affect their physical, mental,
and behavioral conditions. Their automatic nervous system will be stimulated, and the
resistance of the peripheral blood vessels will be increased. They will become
sweating, and secretion of epinephrine will be increased, resulting in an increase in
heart rates, blood pressure levels, and needs for oxygen of the muscles. A decrease in
respiratory rate affects gas exchange that will be reduced (Coda & Bonica, 2001).
Therefore, during bone marrow aspiration, patients’ oxygen saturation and heart rates
need to be monitored to prevent possible complications such as oxygen deficiency,
abnormal heart rates, etc. (Wanthanee Wiroonpanich, B.E. 2549; Wittaya
Lertviriyakul, B.E. 2550). In this study, it was found that heart rates of the
experimental subjects tended to be lower than those of the control subjects and their
oxygen saturation tended to be higher.

In addition, individual children’s behavioral expressions in response to
pain vary, depending on their pain perception and pain threshold. According to
McCarthy and Kleiber (2006), pain experience that results from a care procedure is not
associated with the number of times the care procedures are done, but it depends on
the quality of the experience and whether individuals perceive such experience as
positive or negative. School-aged children’s common responses to pain include
listlessness and facial expressions. Roongtiva Asavanon (B.E. 2532) examined
behavioral responses to pain of children based on their knowledge and understanding
developmental stages and found that the behaviors expressed by school-aged children
included screaming, closing eyes, crinkling their forehead, biting their lips, twitching
their body, having limb spasm, and asking for help, which varied according to
individual children. In this study, when the researcher observed the behavioral
expressions of the school-aged children in both groups, it could be seen that the
subjects in the control group would cry, bite their lips, close their eyes, crinkle their
forehead, hold the bed tightly, and have muscular spasm. Thus, it could be explained
that the pain they were experiencing was an emotional stimulation that made them feel

fear and anxiety toward the pain they were experiencing, leading to the
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aforementioned behavioral expressions. On the other hand, the subjects in the
experimental group in this study would moan softly and lie still with their hands
resting. This was because they were listening to songs with different voices, lyrics,
rhythms, and beats, which affected their sympathetic nervous system. As a result,
their heart rates became lower and they felt more comfortable. Their body movement
reduced. Moreover, the music they were listening to stimulate them to move their
body to the beats such as shaking their feet. All of such reactive responses are beyond
the control of the mind (Cook, 1981).

Music is used as a means for distraction because it is a universal language
that is accepted by everyone. Music has an influence on the body, mind, and emotions
of listeners (Sukree Charoensuk, B.E. 2550). Music is also what the nature gives
human beings without their being well aware of it, and it makes the human mind
peaceful and calm, while it is used to convey different feelings and emotions to the
listeners. In brief, music is easy to touch and to create happiness and satisfaction
(Kwanorm Kinglackmuang, B.E. 2549; Komsan Wongwan, B.E. 2551), as one
philosopher has stated, “music is a universal language for human beings. It results
from nature, and humans adapt it to make it more beautiful. When listening to music,
different feelings will be created” (Komsan Wongwan, B.E. 2551).

When pediatric patients listen to music, their auditory nerve impulses will
send signals to the thalamus, cortex, and limbic system in the central nervous system.
The music they hear will adjust their emotions and ideas, resulting in perceptions and
memories. Then, they will develop interest, concentration, and pleasure. After that,
the nerve impulses will be sent to the reticular formation to inform the afferent
neurons that there are now new neurons, which are music. Perception of music
neurons is higher than perception of pain impulses, so the pain impulses that go to the
central nervous system will be reduced. Music will also sent to the central nervous
system to the gate control system at the S.G. cells at the spine. When this happens,
secretion of substance P will be inhibited, which, in turn, will inhibit stimulation of T-
cells. Thus, the gate is closed, and the pain signals will not be sent to the brain. At the
same time, music stimulates the functioning of the pituitary gland to stimulate
secretion of endorphin, which will then be sent to the reticular formation to send nerve

impulses to the gate control system at the S.G. cells at the spine one more time. When
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the S.G. cells are stimulated, secretion of substance P will be inhibited. Therefore, T-
cells will not be simulated, and there will be no nerve signals of pain to be sent to the
brain, hence a reduction in pain sensation. Therefore, when school-aged children in
the experimental group received distraction by music, their pain scores were lower
than those of the children who received only routine nursing care. Likewise, Megel,
House, and Gleaves (1998) investigated the effect of music on pain in pediatric
patients and reported that children aged 3 to 6 years old who listened to music during
vaccination had lower pain scores than those of children who did not listen to music.
In another study, Aitken, Wilson, Coury, and Moursi (2002) explored the use of music
to reduce pain, anxiety, and behavioral expressions of pediatric children aged four to
six years old who were injected with analgesia during dental works. They reported
that music could reduce both pain and anxiety of children and increased their
cooperation and happiness when compared to those who did not listen to music. A
similar finding was reported by Nantaporn Settakonnukoon (2007) who examined the
effect of music on pain and physiological responses in school-aged children
undergoing an open heart surgery. It was found that the mean scores of pain of the
children in both groups were different. These findings yielded support to the findings
of Kemper, Hamilton, McClean, and Lovato (2008) who explored the use of music
with children with cancer who had follow-up examinations at the outpatient clinic and
found that those who listened to music had a lower level of pain and heart rates.
Furthermore, Tiparat Chaichanasang (B.E. 2552) studied the effect of distraction
during intravenous fluid administration of school-aged children and found that those
who listened to music had pain scores lower than those of children who did not listen
to music. Finally, Wallapa Sungkasopon (B.E. 2536) explored the effect of music on
pain and sufferings of cancer patients and found that their levels of pain and sufferings
were lower than those of the patients who did not listen to music.

Based on the study findings, it can be concluded that distraction by music
could reduce bone marrow aspirational pain of school-aged children because music
changed the children’s focus from pain to music, making them feel satisfied, pleased,

and relaxed, hence a lower level of aspirational pain.
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Conclusion
School-aged children who received routine nursing care together with
distraction by music had lower pain scores than those of school-aged children who

received only routine nursing care.

Limitations of the Study

The present study was conducted with the control group before the
research procedure was implemented with the experimental group to prevent
contamination of data and comparing activities during aspiration between the control
group and experimental group. There was no randomization used in this study, so
school-aged children did not have an equal chance of being assigned into the control
group or the experimental group. Moreover, the researcher collected the data by

herself, and this could have resulted in data collection bias.

Recommendations

For nursing practices

Nurses who work with children undergoing bone marrow aspiration may
implement the research findings as an alternative care procedure to increase
effectiveness of care provision for school-aged children. Distraction by music can
also be applied to relieve pain of other groups of pediatric patients who have to

undergo a painful medical procedure.

For nursing education
The use of distraction by music may be integrated into a nursing

curriculum as a guideline on a method to relieve bone marrow aspirational pain.
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For nursing research

Studies should be conducted to determine the use of distraction by music
to relieve pain in other groups of pediatric patients who undergo other medical
procedures in addition to bone marrow aspiration. Studies should also be carried out to
compare the effect of different kinds of music on pain such as music chosen byself. In
addition, studies should be conducted to explore the use of distraction by music with
other groups of pediatric patients with other medical procedures. Finally, an
experimental study should be use music to distraction on other ages and should be
consider other factors that may affect levels of pediatric patient pain such as age and

fear.
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MINATRUVLANAALBIAUIUMSIFADAN (t-test)

P a 3 o A= Yy A
(20 RE NN ﬂﬁlscﬂﬂﬁﬂtﬂﬂﬁlﬁllfﬂﬂllfﬂﬂllﬂﬂiﬂﬂﬂﬂ@ ﬂgllu‘Hﬂ'Nllm‘Ul]jﬂmaﬂﬂjllﬂﬁ‘ﬂﬂﬂ]&l']ﬁﬂﬁllﬂ'ﬁ

aszneuuyInelng
One-Sample Kolmogorov-Smirnov Test
cpostpain epostpain

N 30 30
Normal Parameters® Mean 8.2333 4.9000

Std. Deviation 1.27802 2.74616
Most Extreme Differences |Absolute .159 .155

Positive 139 .155

Negative -.159 -111
Kolmogorov-Smirnov Z .871 .846
Asymp. Sig. (2-tailed) 434 A71

a. Test distribution is Normal.
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1INAIT I 9 WU AZLUUANNARVYIAKEINITNAB0NNITNTZBLUVYNANT

NRUAIVAN (p > .05) LAZNIUNAADA (p > .05)
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aa o 4 Yo
21g INF ﬂ’lﬁ:]ufﬂﬂfliﬁﬂ LlagL]JigﬁL]Jﬂ'limeUﬂ\iﬂ'lillﬂiﬂﬂ’lﬁﬁ]’lgllsllﬂﬁgﬂﬂ

aNHUZNENAIBYIY | NGNAILAN (N=30) | NGNNARDI (N=30) X p-value
| Jewar | swau | Jesay
01g (1)) 487 993
7-9%) 17 56.7 18 60.0
10-12 ) 13 433 12 40.0
el
¥ 13 433 15 50.0
N 17 56.7 15 50.0
m3dtenalsa
1. ALL 12 40.0 19 63.3
2.R/O ALL 5 16.7 3 10.0
3. AML 4 13.3 2 6.7
4. ITP 1 33 - -
5.R/OITP 3 10 1 33
6. Lymphoma 1 33 1 33
7. R/O Lymphoma 1 33 1 33
8. Neuroblastoma 1 33 - -
9. R/O Neuroblastoma 1 33 - -
10. R/O Malignancy 1 33 - -
11. CML - - 1 3.3
12. R/O Aplastic Anemia - - 1 33
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o U S o 1 1 [ o
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aa [ 4 Yo 1
91g INA M3IdIne 1s5n Lmzﬂizaumimmmmﬂmumimzllmng]ﬂ (919)

anHZNINAI0H1 NANAIUAN NQUNAADY X | p-value
(N=30) (N=30)
UM | Jemar | wmIu | Jewas

m3IHenelsn
13. TIA . : 1 3.3
Uszaumsaiveams
a5
mazlunszgn

liine 12 40.0 8 26.7

1nY 18 60.0 22 73.3
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