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ABSTRACT

Objective: This systematic review was carried out in order to systematically investigate the
studies on the effects of Mozart's music (Mozart Effect) on reducing seizures in children with
epilepsy.

Methods: The relevant search was made in Science Direct, EBSCOhost, Google Scholar,
Wiley Online Library, Turkish Citation Index, PubMed, American Academy of Pediatrics, and
National Thesis Center databases. As a result of the database search, 10 articles that were
published in the past 10 years and that met the research criteria were included in the study.
Findings: It was determined that Mozart's music was applicable in children with epilepsy in
various age groups. It was found that music was effective in reducing the number of seizures
and the epileptiform discharges in EEG in children.

Conclusion: In the studies assessed, it was seen that Mozart's music is an effective application
for controlling epilepsy in children. It is recommended to increase the use of Mozart's music
for children with epilepsy.
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INTRODUCTION

Chronic disease is defined as a condition that causes permanent disability and requires special
education, long-term care, and treatment (1). Epilepsy, one of the chronic diseases, is a
neurological condition that affects 0.5-20% of children (2-5). The first seizure of 75% of
epileptic patients is experienced under the age of 20 (3, 5, 6). The clinical appearance of seizures
depends on which region of the brain they originate. During seizures, involuntary movements,
changes in perception, behavior or posture, and epileptiform discharges in brain waveforms
may be seen (6-8). Many negative situations such as injury, respiratory standstill, loss of
consciousness may be experienced during or after a seizure (9-11).

In the treatment of epilepsy, antiepileptic drugs, ketogenic diet, vagal nerve stimulation, and
epilepsy surgery are implemented (2, 6, 12). However, recently, it is seen that non-
pharmacological methods have been used to reduce the number and duration of seizures. One
of these methods is the use of music by Mozart, one of the most important composers of
classical music. This systematic review was conducted to determine the effect of Mozart's music
(Mozart Effect) on reducing seizures in children with epilepsy, to review the studies published,
and to systematically examine the data obtained from the studies. In the review, answers were
sought to the following questions.

What are the general characteristics of studies that used Mozart's music to reduce seizures of
children with epilepsy?

What is the effect of Mozart's music on seizures of children diagnosed with epilepsy?
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MATERIALS AND METHODS

This study was prepared in accordance with the 2009 guide of the Centre for Reviews and
Dissemination (CRD) (13). In the research, which was conducted to determine the effect of
Mozart's music (Mozart Effect) on reducing seizures of epileptic children, Science Direct,
EBSCOhost, Google Scholar, Wiley Online Library, Turkish Citation Index, PubMed,
American Academy of Pediatrics and National Thesis Center databases were searched using
the keywords “epilepsy”, “child”, “Mozart Effect”, “epilepsi”, “cocuk”, “Mozart Etkisi” with a
time limit between 01.01.2009 and 01.08.2019. During the literature search, among 186 articles
published between January 2009 and August 2019, 10 articles that met the selection criteria
were included in the study.

Inclusion criteria of the study: Articles with full-text access that were published between 2009-
2019 and in which Mozart's music was used on children with epilepsy were included.
Exclusion criteria of the study: Review articles, abstracts, and panel presentations were
excluded.

Ten articles that met the inclusion criteria were included in the study. The process of the
systematic review is shown in Table 1.

Table 1. Article selection process of the systematic review
Number of articles reached in database search n= 186
Google Scholar (n=156)

National Thesis Center (n=0)

EbscoHost (n=1)

American Academy of Pediatrics (n=0)

Science Direct (n=13)

Pubmed (n=6)

Turkish Citation Index (n=0)

Wiley Online Library (n=10)

Number of studies excluded according to exclusion criteria n=171
Google Scholar (n=148)

EbscoHost (n=1)

Science Direct (n=10) Pubmed (n=2)

Wiley Online Library (n=10)

Number of articles related to the study n=15

Science Direct (n=3)

Google Scholar (n=8)

Pubmed (n=4)

Number of articles repeated n=5

Number of articles used in the study n=10

FINDINGS

The objectives, sample sizes, measurement tools and statistical analyses of the studies included
in the review are given in Table 2. It was found that the number of samples was at least 11
(16.21) and at most 64 (18). In our systematic review, it was seen that seven (14-19,22) of the
ten studies used EEG in order to measure the effect of Mozart's music on brainwaves in epileptic
patients, two (21,23) used video-EEG, and one (20) used qEEG. In addition, it was seen that
Mozart K.448 composition was used in six (14-16,19,20,22) of the studies; Mozart K.448-
Mozart K.545 was used in two (17,18) of the studies; Mozart composition was used in two
(21,23) of the studies.
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Table 2. Objectives, Sample Sizes, Measurement Tools of the Studies Examined and Characteristics of Statistical Analyses

The obiective of Place, Universe, and Research Type /
Authors J Sample Age Intervention Result
the study
To investigate EEG was measured before, during and
g Taiwan, N:58, 30 male | 1-19  years | after 8-minute Mozart's piano K.448
the effect of two ) . .
Linetal. | versions of and 28 female | (mean (60-70 db) music application. | Single-group pretest-posttest/
' children,40 of them had | 98.46+37.90 | MozartString K.448 version was | Epileptiform discharges continued to
(2010) Mozart Sonata . . -
. an 1Q > 70; months) played one week after the first | decrease after music in 76.1% of the
(14) D Major K.448 .
..~ | 18 of them had an 1Q< measurement and  the  same | patients.
on epileptic
. 70. measurements were taken.
discharges.
Mozart K.448 was played to the
. k 7 ay-14 years | children with epilepsy who had not | ..
VGG . . (mean previously listened to Mozart K.448 Single-group pretest posttest .
the effect of | Taiwan, N:18, 8 male - ; A decrease was determined in
7 years 10 | once for 8 minutes before going to bed —_ . .
d Mozart K.448 | and 10 female k epileptiform discharges in EEG
Linetal. R . months+ 3 | for 6 months. The first EEG . .
on epileptic | children,11 had an 1Q > . chronologically ~ with  long-term
(2011a) . . 1 years 6 | measurements were taken 15 minutes .
discharges  in | 70; T Mozart K.448 application. The
(15) . . months) before Mozart K.448 application, later | | . .
children  with | 7 had an 1Q< 70. highest recovery was found in
p - measurements were taken at 1st, 2nd . : . .
epilepsy in the . patients with normal intelligence
and 6th months when the patients were
long term. : level.
in the same state of wakefulness.
To investigate . Mozart K.448 was played to the
g Taiwan, N:11, 6 male : . piayed
the effect of . children with refractory epilepsy 1| ..
. and 5 female children . . . Single-group pretest-posttest
Linetal. | Mozart K.448 | . . time for 8 minutes before going to bed X
. .~ | diagnosed with The number of seizures decreased by
(2011b) | applied in , 2-14 years for 6 months. The parents recorded the o
X refractory epilepsy who . . . [ 53.6£62.0% after Mozart K.448
(16) addition to the (mean frequency of seizures on a daily basis. o
used 2 and more application.
treatment of AR 9 years 1| Assessments on the frequency of
children  with piiep g month + 4 | seizures were made monthly before

FT-253




refractory than 1 year, 2 had an 1Q | years 5|and after music. Antiepileptic
epilepsy. >70; 9had an 1Q< 70. | months) treatments remained the same for 6
months.
To investigate EEG was measured before, during and
g Taiwan, N:39, 19 male after Mozart K.448 (60-70 db) music | .
the effect of . - . Single-group pretest-posttest
and 20 female children | 2-17 years application. Mozart K.545 version > ! .
. Mozart K.545]| . . . No active seizure was seen in any
Linetal diagnosed with | (mean was played one week after the first . . o
and K.448 on ' patient during the study. A significant
(2012) S epilepsy,32hadan Q> |7 years 3| measurement and the same .
epileptic ) : decrease was observed in
a7 j . | 70;5had an 1Q < 70; 22 | months + 3 | measurements were taken. The o . .
discharges  in| h unidentified f £ epileotif disch epileptiform discharges after Mozart's
epileptic with unidentified 1Q. years 5 | frequency of epileptiform discharges music
y months) was compared. '
children.
Taiwan, N:64, 31 male
To investigate | and 33 female children | 2-15 years Sinale-aroun pretest-posttest
the effect of | diagnosed with | (mean EEG and ECG were measured before, gie-group pretest-p
. , X . : No significant difference was found
Linetal | Mozart's music | epilepsy, 54 hadan1Q>| 7 years 10 | during and after Mozart K.448 or :
25N : . 5. . between the results of the two music.
(2013) on epileptiform | 70; months + 3 | K.545 music application. 41 children The freauency of interictal dischardes
(18) discharges and | 9 had an 1Q< 70; 1 with | years 1 | chose to listen to Mozart K.448 and 23 d Y . ISCharge
. o : decreased during music application in
parasympathetic | unidentified 1Q. month) children chose Mozart K.545. most of the patients
activation. P '
To investigate | Taiwan, N:48,
the effect of | Treatment (n:24) and | Treatment The children in the treatment group
Mozart K.448 | control (n:24) groups, | group listened to Mozart K.448 music before | Randomized controlled
Linetal. | music on seizure | 25 male and 21 female | 9 years 6 | going to bed for at least 6 months. There was a significant decrease in
(2014a) | recurrence  in | children (in total 46) | months + 3 | The control group received routine | epileptiform discharges after Mozart
(19) children  with | with first non-provoked | years 10 | care. K.448 application (at 1st, 2nd, 6th
epileptiform seizure who did not use | months, EEG was measured before music and | months)
discharge who | antiepileptic drugs until | Control group | at 1st, 2nd, 6th months.

had the first non-

the second seizure, 43
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provoked hadan1Q>70;2hadan | 8 years 7 | Seizure recurrence and epileptiform
seizure. IQ< 70; 1 with | months + 3| discharge reduction rates were
unidentified 1Q. years 10 | compared.
months
Taiwan, N:19, 8 male
and 11 female children | 4-12 years
diagnosed with epilepsy
with  effective EEG | Effective
To estimate the | segments (n:10) (over | group
effect of Mozart | 25%  reduction in|8 years 7
Linetal. | K.448 music on | epileptiform months £+ 3 . Single-group pretest-posttest
(2014b) | children  with | discharges) and with | years 3 EEG. ks mlgasu_red b_efore Ay dur:rgi The therapeutic effect of music in
(20) epilepsy using | ineffective EEG | months, =logannlicanon iy Wompargle patients with epilepsy was confirmed
_ : periods and the results were compared | .
the gEEG | segments (n:9) (less | Ineffective with qEEG with gEEG.
method. than 5% reduction in | group '
epileptiform 8 years 10
discharges) ¢ocuk,17 | months + 3
had an 1Q >70; 2 had an | years 9
1Q< 70. months
EEG was recorded for 20 minutes on
the same day (TIME 0) before, during
To  determine 1-21 years and after the application of Mozart
the effect of | italy, N:11, 7 male and compositions. Children were given | Single-group pretest-posttest
Coppola | Mozart's music | 4  female  children electronic ear” device to listen to
etal. in epileptic | diagnosed with music. An epilepsy diary was given to | The decrease in the total number of
(2015) | children Epilepsy with Drug- the caregivers to record the data. With | seizures (11/11) from baseline value
(21) diagnosed with | Resistant the website password given to parents, | was ->51.5% in 15-day music therapy

Drug-Resistant
Encephalopathy.

Encephalopathy

children were allowed to listen to
music at the desired time for 2 hours a
day for 15 days. After 15 days (TIME
1), the EEG of the patients was re-

and ->20.7% within post-treatment 2
weeks.
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measured. After 1 month (TIME 2),
the EEG of the patients was re-
measured.

To investigate EEG was measured before, during and
the effect of , after Mozart K.448 (60-70 db) music | ..
Grylls Mozart's music eyl LYy 22. LS 2-18 years application. Then children's songs Slng_le-_gr_oup pretest-posttest .
.~ | and 23 female children A significant decrease was seen in
et al|on EEG in|_. o O (mean were played and the same L9 : .
A with epileptiform epileptiform  discharges  during
(2018) children activit 7 vyears 10 | measurements were taken. The Mozart's music aoolication
(22) diagnosed with y months) frequency of epileptiform discharges PP '
epilepsy. was compared.
TIME 0- The video-EEG was taken
before the music started. Children
were given an “electronic ear” device
To compare the | Italy, N:19, First group | 1-24 years to listen to music. An epilepsy diary
two protocols of | (n:9) and Second group was given to the caregivers to record | Randomized two-group  pretest-
Coppola | Mozart's music | (n:10), 13 male and 6 | 1% group | the data. With the website password | posttest /
et al. in children with | female children | mean=14.2 given to parents, children were | Mozart's different compositions were
(2018) epilepsy diagnosed with | years allowed to listen to music at the | found to be more effective in reducing
(23) diagnosed with | Epilepsy with Drug- | 2" group | desired time for 2 hours a day for 15 | the number of seizures compared to
Drug-Resistant | Resistant mean=12.1 days. The first group was allowed to | K.448.
Encephalopathy. | Encephalopathy years listen to Mozart (K.448) sonata. The

second group was allowed to listen to
Mozart's compositions. After 15 days,
the video EEG was taken again.
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DISCUSSION

When the findings of the ten studies discussed in this systematic review were examined, it was
found that listening to Mozart's music was beneficial in reducing seizure efficacy in childhood
epilepsy (14-23). The epileptiform discharges (14,15,19,22) and the number of seizures
(16,19,21,23) were found to decrease in children diagnosed with epilepsy after Mozart K.448
music application. In studies where music application continued for 6 months, there was a more
chronological decrease in epileptiform discharges (15) and the number of seizures (16). In the
study in which the effects of Mozart K.448 and Mozart K.545 music were compared, it was
found that there was a significant decrease in epileptiform discharges of children diagnosed
with epilepsy during and after music application and that there was no difference between the
two music (18). However, in two other studies, it was seen that Mozart compositions were more
effective in reducing epileptiform discharges and the number of seizures compared to K.448
(21, 23).

It was seen that there was no significant difference between the Mozart effect used in reducing
epileptic children's epileptiform discharges and seizures and age (15), sex (14-17,19), 1Q
(14,16,17,19), state of consciousness (14), and etiology (16,17,19). However, in only one study,
Mozart K.448 music was provided to children diagnosed with epilepsy for 6 months and the
highest recovery in seizures was found in those who had a normal intelligence level (15). There
was a positive relationship determined between listening to Mozart's music long-term and
intelligence level. It was found that the Mozart effect provided the greatest recovery in epileptic
children with generalized (14,15,17,18), central (14,15,17) and frontal (15) discharge.

CONCLUSION

It was seen that the number of studies conducted on the Mozart effect to reduce the negative
effects of epileptic seizures on the development of the child has increased in recent years and
that the Mozart effect had a positive role in the management of diseases. It is recommended to
increase the use of Mozart's music in the treatment of children with epilepsy and to inform the
health personnel and their families on this subject.
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