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يبصعطغضثادحإىلإيديرولاطخلازرغيدؤيامابلاغ:ثحبلافادهأ
جلاعلاىلإةجاحكانه.لوزيتروكلاتايوتسميفعافتراىلإيدؤينأنكمي
انيرجأ.لوزيتروكلاتايوتسمعافتراىلعبلغتللىقيسوملابجلاعلالثميليمكتلا
باعللايفلوزيتروكلاتايوتسمىلعىقيسوملابجلاعلاريثأتديدحتلةساردلاهذه
.يديرولاطخلازرغلنيعضاخلامدلاناطرسبنيباصملالافطلأاىدل

ليلحتمت.يدعبويلبقرابتخاميمصتعمةيبيرجتةساردهذه:ثحبلاقرط
نيعضاخمدلاناطرسبنيباصملافط٣٠دنعباعللايفلوزيتروكلاتايوتسم
مادختسابىقيسوملاليغشتمت.٢٠١٨رياربفىلإريانينميديرولاطخلازرغل
تايوتسمليلحتمتامك.يديرولاطخلازرغءارجإلامكإدعبنذلأاتاعامس
تايوتسميفتاريغتلارابتعامتو.اسيلإرابتخامادختسابباعللايفلوزيتروكلا
مادختسامتو.لم⁄مارجونان�٠.٠٥قرفلاناكاذإايريرسةمهملوزيتروكلا
.لزويتروكلاتايوتسمىلعىقيسوملابجلاعلاريثأتصحفلنوسكوكليورابتخا

ىندلأا(طسوتمىقيسوملابجلاعلادعبولبقلوزيتروكلاتايوتسملناك:جئاتنلا
eناكو.يلاوتلاىلع،)٠.١٦-١٥.٣١(٣.٤٧و)٠.٢٥-٩.٨٩(٤.١٤)ىصقلأا
رييغتلااذهريشي.لم⁄مارجونان٠.٦٧لوزيتروكلاتايوتسملطسوتملافلاتخلاا

تايوتسمىلعىقيسوملابجلاعلليريرسلاريثأتلاىلإلم⁄مارجونان�٠.٠٥
تايوتسمىلعريبكريثأتهلنكيملىقيسوملابجلاعلانأمغرلاب.لوزيتروكلا
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جلاعلليريرسلاريثأتلاةساردلاهذهترهظأنكلو،باعللايفلوزيتروكلا
.لوزيتروكلاتايوتسمضفخيفىقيسوملاب

ىقيسوملابجلاعللةيئاصحإةللاداذاريثأتةساردلاهذهرهظتمل:تاجاتنتسلاا
طخلازرغءانثأمدلاناطرسبنيباصملالافطلأادنعلوزيتروكلاتايوتسمىلع
يفىقيسوملابجلاعلليريرسلاريثأتلاسكعتةساردلاجئاتن،نكلو.يديرولا
.لوزيتروكلاتايوتسمضفخ

ناطرس؛يبصعلاطغضلا؛لوزيتروكلا؛ىقيسوملابجلاعلا:ةيحاتفملاتاملكلا
مدلا

Abstract

Objective: An IV-line insertion can often provoke stress

that can lead to an increase in cortisol levels. Comple-

mentary medication such as music therapy is needed to

overcome the increase in cortisol levels. We conducted

this study to determine the effect of music therapy on

salivary cortisol levels in children with leukaemia under-

going IV-line insertion.

Method: This was a pre-experimental study with a pre-

and post-test design. We analysed the salivary cortisol

levels in 30 children with leukaemia undergoing IV-Line

insertion from January until February 2018. Music was

played using earphones after the completion of the IV-

line insertion procedure. The salivary cortisol levels

were analysed by an enzyme-linked immunosorbent assay

(ELISA) test. Changes in cortisol levels were considered

clinically significant if the differences were �0.05 ng/ml.

The Wilcoxon test was used to test the effect of music
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therapy on cortisol levels and a p-value of <0.05 was

considered statistically significant.

Result: Levels of cortisol before and after the music

therapy had a median (minemax) of 4.14 (0.25e9.89)

and 3.47 (0.16e15.31), respectively. The median differ-

ence of cortisol levels was 0.67 ng/ml. This change of

�0.05 ng/ml indicates the clinical effect of music therapy

on cortisol levels. Though the music therapy did not

significantly affect salivary cortisol levels (p ¼ 0.99), this

study revealed the clinical effect of music therapy in

reducing cortisol levels.

Conclusions: This study did not indicate a statistically

significant effect of music therapy on cortisol levels of

children with leukaemia during an IV-line insertion.

However, the study findings reflect the clinical effect of

music therapy in reducing cortisol levels.
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Introduction

Global Burden of Cancer in 2015 reported that leukaemia is

a type of cancer with the highest incidence in children.1,2 In
2013, there were 414,000 new cases of leukaemia worldwide
and the mortality rate reached 265,000.2 Childhood

leukaemia is a major threat to public health worldwide
including developing countries such as Indonesia. In
Yogyakarta, the leukaemia incidence has increased annually.3,4

Children with leukaemia will undergo a longer treatment
procedure lasting about two or two and a half years5,6 and a
series of invasive procedures such as repeated venous access.7

In developed countries, to facilitate venous access in patients
with leukaemia and for those who receive a chemotherapy
procedure, the tool called ‘port a cath’ is used. This tool
enables the health workers to administer chemotherapy, fluids

access, and medicines, take blood samples, and give nutrients
without making the recurrent IV-line insertion. In Indonesia,
this tool is rarely used. Children need to undergo recurrent

venous access that causes a stressful condition.6,8,9 One of the
stress responses, when children take the IV-line insertion pro-
cedure, is the change in cortisol level.10e14 Cortisol is considered

the biochemical marker for both acute and chronic stress.13e18

In general, children are not able to express their stress
conditions, so the stress condition inspection method using
salivary cortisol is perceived to be more beneficial. Salivary

cortisol is a better, more effective and a valid method of
examination compared to blood tests in assessing adreno-
cortical function, additionally, it is easier to collect, non-

invasive, fast, and can be repeated.13,15,17,19

This study is important because stress conditions due to
exposure to pain when the child undergoes an IV-line
insertion can cause a child to develop a fear and avoid
the medical procedures so that it can indirectly have an

impact on the quality of life, increasing morbidity and
mortality.11 One of the complementary approaches to
manage child stress is music therapy.20e25 It is considered

feasible, easy and cost-effective.26e28 Identification of
stress conditions using salivary cortisol when the child is
undergoing IV-line insertion can be a reference for health

workers in providing quick and appropriate action to
reduce stress. This study aims to examine the effect of
music therapy on salivary cortisol levels as a stress
biomarker in children with leukaemia who are undergoing

an IV-line insertion.
Materials and Methods

Participants and sample size

The subjects are children with leukaemia in the Paediatric
One Day Care and Estella (paediatric cancer) ward of Dr

Sardjito General Hospital, Yogyakarta, from January until
February 2018. Dr Sardjito General Hospital, Yogyakarta, is a
national referral hospital that has an integrated cancer centre.
The sample criteria are children with leukaemia who undergo

an IV-line insertion, aged 6e18 years old, have no hearing
problems, like to listen to music, have not eaten, or drank
30min prior to the saliva sampling, and the parents’ consent for

their children becoming respondents. All children who met the
inclusion criteria participated in the study. This study has
a< 0.05, 95% CI, and research power is 80%. The sample size

was determined based on previous studies using large numerical
analytic sample formulations in pairs with repeated measure-
ments of more than twice the measurements. The biggest
calculation result is 28 respondents with a drop out calculation

of 10%, and the minimum sample sizes that must be met in this
study are 30.

Instrument

The protocol of music therapy is based on the guidelines of

music therapy designed by Robb et al.29 The music therapy
used is based on patient preferences, and is administered for
20 min and it is provided through an MP3 player using
earphones.20,30 The saliva samples were measured using the

ELISA kit 96 wells DES661. The determination of the
sample concentration is done by comparing the sample
absorbance value with the standard absorbance.31

Design and procedure

This was a pre-experimental study with one group pre-test

and post-test design. The study was conducted after the
approval by the Ethics Committee of Gadjah Mada Uni-
versity and was allowed by the authorities involved with the

supervision of the research site. The researchers took saliva
samples, while the measurement of salivary cortisol levels
was conducted in the Clinical Pathology laboratory, Faculty

of Medicine Gadjah Mada University. This study process
can be explained in three stages:

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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1. Pre-intervention Stage

The medical records were reviewed to determine the
characteristics of the respondents such as names, ages, gen-
ders, drug consumed, comorbidities (i.e. fever, anaemia,
sepsis, Bell’s palsy or other comorbidities), and needle

insertion frequencies. In this stage, we conducted a screening
for emergency conditions, hearing functions, musical fond-
ness, and last meal/drink. The first salivary sampling was

taken in the 20 min after IV-line insertion or before the music
therapy is given.

2. Intervention Stage

In this stage, the subjects were given music therapy. Music
was played just after the first salivary sampling, for 20 min in
a single session, using earphones.

3. Post-Intervention Stage

The last salivary sampling was taken after the music
session.

Data analysis

The effect of music therapy on salivary cortisol levels was
determined by testing the difference in the mean of salivary

cortisol levels by comparing the measurements before and
after the music therapy. Before testing the effect of music
therapy on cortisol levels, we first tested the differences in

variables suspected to influence salivary cortisol levels to
ensure that the cortisol level change is caused by music
therapy. External variables in this study that affect cortisol

levels include age, sex, comorbidities, drug consumption, and
frequency of needle insertion.

The data on the respondent’s characteristics were ana-
lysed by univariate analysis. Categorical data was presented

in the frequency table (n) and as a percentage (%). Clinically,
Table 1: Respondent’s Characteristics.

Variable Characteristics

Age (years) Child6e12

Adolescent13e18

Sex Male

Female

Drugs consumed Yes

No

Comorbidities Yes

Anaemia

Bell’s palsy

Fever

Sepsis

No

Needle insertion frequencies 1

2

3

4

the cut-off point for an increase or decrease in cortisol
levels that are considered significant is if a difference of

�0.05 ng/ml is obtained.32 Statistically, the effect of an
external variable on salivary cortisol level is analysed using
the Mann Whitney test and Kruskal Wallis test. The

Wilcoxon test is used to determine the effect of music
therapy on cortisol levels. The study used a < 0.05, 95%
Confidence Interval (CI), research power was 80%, and p-

value <0,05 considered significant. Data were analysed
using IBM SPSS version 24 for Windows.

Results

The inclusion criteria were met by 34 respondents. Four
respondents were excluded because two respondents asked to

stop listening to music early, one respondent stopped
listening to music as they had to undergo intrathecal
chemotherapy, and one respondent had an error during the

cortisol examination. The respondent’s characteristics and
the effect of an external variable on salivary cortisol levels are
presented in Tables 1 and 2.

Only variables of comorbidities have p-value<0.05 which

means that comorbidities affect the changes in cortisol levels
(Table 2). Thus, it can be concluded that changes in cortisol
levels that occurred were not caused by music therapy but

were also influenced by comorbidities suffered by the
respondents. The effect of music therapy on salivary
cortisol levels was determined by testing the difference in

the median of salivary cortisol levels by comparing the
measurement results before and after the music therapy
(Table 3).

The median difference before and after music therapy was

0.67 ng/ml, confirming that the value of the difference be-
tween the twomeasurements was�0.05 ng/ml (Table 3). This
indicated that clinically the music therapy helped to reduce

salivary cortisol levels. The Wilcoxon test presented a p-
value of 0,99 (p > 0.05) indicating that there was no
significant difference between salivary cortisol levels before
(n ¼ 30) Percentage

(%)

23 76,7

7 23,3

20 66,7

10 33,3

26 86,7

4 13,3

18 60,0

1 3,3

1 3,3

1 3,3

9 30

24 80

4 13,3

0 0,0

2 6,7



Table 3: Effect of music therapy on salivary cortisol levels.

Cortisol ng/ml Mean differences

Median (min-max) p-value

Before music therapy 4.14 (0.25e9.89) 0.99*,a

After music therapy 3.47 (0.16e15.31)

Min: minimal value, Max: maximal value, *: p-value > 0.05 no

effect, a: analysis by Wilcoxon signed-rank test.

Table 2: The effect of external variables on salivary cortisol levels.

Variable n30 Cortisol levels Differences p-value

Before After

Median (minemax) Median (minemax) Median (minemax)

Age

Children23 4,61 (0,25e9,89) 4,48 (0,25e15,31) �0,00 (9,35e3,18) 0,17a

Adolescent7 3,80 (0,35e7,28) 3,33 (0,16e6,16) �0,54 (2,47e3,95)

Sex

Male20 6,02 (0,26e9,89) 4,48 (0,26e6,16) �0,00 (9,35e3,18) 0,56a

Female10 2,19 (0,25e7,28) 1,89 (0,16e8,37) �0,03 (5,72e3,92)

Drugs consume

Yes26 3,46 (0,25e9,68) 3,27 (0,16e15,31) �0,00 (9,35e3,95) 0,62a

No4 6,21 (4,61e9,89) 6,08 (2,69e10,35) �0,14 (0,47e1,92)

Comorbidities

Yes21 4,17 (0,258e9,89) 4,48 (0,16e15,31) 0,20 (9,35e1,92) 0,01*,a

No9 4,12 (0,61e8,02) 3,16 (0,44e7,38) �0,63 (0,99e3,95)

Frequency of needle insertion

124 4,97 (0,25e9,89) 4,00 (0,25e15,31) �0,00 (9,35e3,95) 0.70b

24 1,80 (0,61e3,68) 1,89 (0,44e6,16) 0,08 (2,47e0,17)
42 5,01 (0,35e9,68) 5,35 (0,16e10,54) 0,34 (0,86e0,19)

Note: min: minimum; max: maximum; (*) p-value <0.05 is significant; (a) analysed by Mann Whitney test, (b) analysed by Kruskal Wallis

test.
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and after the music therapy. This means that, statistically,
the music therapy did not affect cortisol levels.

Discussion

The study began after patients underwent the IV-line in-
sertions. The first sample is taken about 20 min after the IV-

line insertion because the peak increase in cortisol levels
occurs around 20e40 min after exposure to stress and can be
used as evidence of body response to stress.12,13 The hope,

when there is a high increase in cortisol that the effect of
music therapy helps in reducing cortisol can be seen more
clearly.

Changes in cortisol levels that occur are not caused by
music therapy but also by other variables such as comor-
bidities. Comorbidities suffered by patients include fever,

anaemia, sepsis, and Bell’s palsy. Cortisol Binding Globulin
(CBG) as a cortisol binding protein is a thermocouple pro-
tein, a protein that is sensitive to temperature changes and
releases cortisol in response to fever.33 Cortisol increases

occur with the increase of C-Reactive Protein (CRP) and
procalcitonin (PCT) in patients with sepsis.34 Two children
in this study were also diagnosed with Bell’s palsy and

sepsis. One child had a defect in the facial area around the
nose and mouth. Increased levels of high cortisol are
associated with the disability they suffered.35
Statistically, music therapy had no significant effect on
salivary cortisol levels (Table 3). Music therapy does not affect

cortisol levels in response to stress.36,37 The insignificance of
statistical analysis can be caused by several things, including
a very wide measurement range of cortisol levels in some

patients, homogeneity of the clinical conditions and the level
of stress exposure, environmental factors, and time and
duration of the music therapy.

A wide range of cortisol levels is caused by several pa-
tients displaying extreme cortisol levels after listening to
music. Increased cortisol levels may be caused by several

conditions during the study, such as patients receiving
intravenous drugs while the music therapy is in progress,
having a defect around the mouth and nose so it is difficult to
collect saliva samples, intravenous needle insertion up to

four times, and unintentional needle removal, all patients
who had a relapse after one and a half years of free treat-
ment, and situations where mothers who cried while sitting

beside her child during the music therapy session. The
symptoms and stress levels of a person are closely related to
the degree of physical suffering.38 The increase in cortisol is

generally proportional to the intensity and magnitude of
stress stimuli. A greater increase in cortisol levels is
generated in response to severe stress.10 Music therapy is a
complementary therapy that can be used to reduce stress

response, but in the above conditions, music therapy
cannot stand alone or be given as a single stress therapy.
The provision of singular music therapy in individuals with

highly increased levels of cortisol may have a minimal
effect and even no effect at all.

Homogeneity of the clinical conditions and level of

stress exposure during the study was difficult to control, for
example, medical procedures are undertaken, drugs are
consumed, the severity of the disease, frequency of needle

insertion, and the level of physical suffering. This can affect
the level of stress in children and adolescents with cancer.39

Music cannot alleviate the symptoms of stress but can
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aggravate the condition in cancer patients.40 The
uncontrollable environmental disturbances while the music

therapy is in progress such as some patients near him
running around, talking, crying, or shouting. It is common
knowledge that most of the respondents share a room

consisting of 16 beds that are separated only by a curtain,
hence the music therapy is not optimised. Environmental
noise may interfere with the effectiveness of music therapy

even when using earphones.20,37

The timing and duration of music therapy may also have
an impact. Most of the patients in this study received music
therapy before undergoing other medical interventions such

as intrathecal chemotherapy or BMP. This can result in the
child experiencing greater anxiety so that the effects of music
therapy is minimised. Besides, this study provides music

therapy for 20 min. During the observations, some re-
spondents displayed signs of boredom with children asking
to stop the music therapy before completing the music

therapy session. This can lead to the ineffectiveness of music
therapy. The best approach in providing music therapy is to
let the patient adjust the frequency, duration, and timing of
the music intervention directly.41

Clinically, music therapy influenced the decrease in sali-
vary cortisol levels. This is supported by several studies that
explain that music therapy has a positive effect on salivary

cortisol levels.25,28,32,37,42,43 The sound of music accepted and
perceived by the brain will stimulate the hypothalamus,
which will then stimulate the pituitary to produce

endorphins. Endorphin is an endogenous morphine that
acts as the body’s natural analgesic and also serves to
protect/relieve the body from stressful conditions.10,27

This study conducted a pretest before the music therapy
and posttest after the music therapy, a comparison of
dependent variables from the same experimental group can
be made and the treatment results can be understood more

accurately. We suggest further research with better methods,
a larger sample size, a homogeneous population, and stress
level, a conducive environment during an intervention, and

consideration of the time and a shorter duration of music
therapy that is less than 20 min in children.

Conclusion

Although the results of this study were not statistically
significant, this study proved that clinically, music therapy
influenced in reducing salivary cortisol levels, hence this
study still recommends the use of music therapy as a com-

plementary therapy that can be administered to children with
leukaemia prior to getting an IV-line insertion to prevent the
stress response in children.
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