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The effects of Alpha Music Listening on Left and Right Brain a-Power and

Ratio, and Depression
Kyoung Hee Jun, Ph.D., P.T. BCN, QEEG-D

Dept. of Physical Therapy, Chunnam-Techno Univesity

Abstract of all subjects in the EEG measurement(P>0.001).

Background: This study was to investigate effect of
alpha music listening on brain a-intensity and
left-right ratio and changes in depression scale values.
Decreased brain activity, forehead activity, or left and
right brain imbalances are associated with depression.
In the EEG study of depression, there are a number
of previous studies that confirm the depressive symp-
toms by asymmetry of a-power or a-ratio.

Design: Cross-sectional study.

Methods: 35 adult men and women participated in
this study. All subjects were randomly assigned, and
alcohol or drug use was excluded from the
experiment. After conducting a preliminary depression
scale test, the first EEG test was performed in a sta-
ble state. After that, a second EEG test was per-
formed for the last 3 minutes while listening to al-
pha-induced music for 5 minutes. After that, the de-
pression scale test was performed again and the re-
sults were analyzed.

Results: The results were as follows. First, the feeling
of depression decreased after listening to alpha-in-
duced music in the entire group (P<0.001). Second,
There was no difference in a-power and a-ratio in the

left and right corresponding areas in the stable state

© 2023 by the Korean Physical Therapy Science

Third, in the analysis of all subjects, a-power and a
-ratio increased in F4, T4 and P3 after listening to al-
pha music. And the a-power and a-ratio increased in
the Fp2 domain of the depressed subjects and the F4
and T4 domains of the normal subjects (P<0.001).

Conclusions: These results suggest that listening to
alpha-induced music affects the reduction of depres-
sion by increasing right brain a power and a appear-

ance ratio.

Key words: Alpha Music; Alpha-power; Alpha-ratio;
Depression; EEG
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I. A4 &

HE gdete ¥ 92 T2 donpE Ay ARAR AL oA Qroluld A o] v (VM) FitS &
A5 A AEE, F7FESDL) Ft2 3 ol A EEE B A ndS 9dety, dEAE 7
AA o] oAy A dk2- A W Fog ) BEy 2l gy dHEEY wiEEF Y, Sl
ARAL A 708k He FY=olthF4 5 5, 2008;Pizzagalli & Roberts, 2022;Davidson & Irwin,

1999).

olom} A7 o] FEEE ur}Eo|L} QFEEE O] EAd7 4 (Bench et al., 1993;Austin et al, 1992; Murata et al,
2000), oA A} SHYAES] ST 23] o] & SRS fabethar oA 9l UH(Pizzagalli & Roberts,
2022; Anand et al., 2005; Brody et al., 2001). -+-&% &1S 9t EEG AT-ollA 3k ¥i=2] 31¢] A (de Aguiar
Neto & Rosa, 2019)2} 9% tfjid ®E5Re] a4l AlE} W= A5 (Hosseinifard et al., 2013), 2E} 4 =2 o}
M =of thet Ad A FEo] It Mohammadi et al., 2015). Lee 5= 922 34} 2] SA-H=Hoflq WEl 312
o] 79} Hu| Wb A =& o} 9h9]e] Z71E Ba1EFS 3l(Lee et al., 2018), Dolsen 5(2017)S 925 3k2}9]
T Al &I GF ST AR AZE SkeL AFRaATE les RaEkglch ek A7t dizarel vlE) &
koA 71k upd g o] 7]79o] #8¥ IA7) Qlthi= K 3l(Fitzgerald & Watson, 2018) 2} 92 o] 7%
53] WO $FN A Joer] dyHEgt ol wel 9 ME} wiEe] FF % FkeIvha Bt
(Grin-Yatsenko et al., 2010).

U EEG d7Eolxe &3] vaii 3 230l sl A7, 9% 49 gso] ¢85 Ads
2 o FAA Al X 318} A(Hosseinifard et al., 2013; Lee 5, 2018), &3} i3 o] X & @]%Oﬂ Ak ?'5}
s 7% 19 W (Kotodziej et al, 2021;van der Vinne et al.,, 2017), ¥HHAFHA HEAA 4
o] &yl vt A o] PTTFS T = SJTHBruder et al., 2017). =< 3219} T%
21 37(Nusslock et al., 2018), EE?% %%*é(Eﬂ 5 9 AT BY) =
th B ¥ ek (Nusslock et al., 2015). T Th Qd5tof| A onjed o] <t} vit)3
o] itk B3 ©}(Jesulola et al, 2017), &3} HthF o] AHof| S n)x]A|
A TH(Smith et al., 2007). FL $-2FolMDD)]l that drellA o]npg] Bl FoF AxE] 91X A
7} K31 9K(Smith et al., 2018) €125 WHo|A T & 49k S-S Bud A% UtKKoo,
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= MAdstadwia A3, 2019, AAE 5

A e 22 ¥ G5 Wste] ks vXaEA R WA, 2016), S bl whEbA]
£Z 59 Ao Jge vA 4= vk B 59 tHGagnon & Peretz, 2003). T3 Q1A 4=a
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gmtgot AH7 Aol a-F 9 vlg D $LHT 1A

oA Y AAFATEAA H Gl Edeh Hyk ] g, FHNEI FH, - A G Hy A
HIthd SOl FaT ¥ 22 o] vkl Barshal QAN #9-9 ] g b vhef et F WlEe] i
o] $-&5/del nAE PFo] WESHA BuEA hska, SobgA ¥ ARk g3 ellA] el et
=& Aot ¢=5de N oAFE vHlushs A B Aol

wpebA, 2 At s ARl f25E 7 RS Y] #-eubre] ) Gl whel &) vhef el | vlE
oM zol7F A=A E Qe R AL, u Fukas o] o FH7 Al Lduiukg], SdHE 9 =] JiAl
of Y& vA=AE dde Tl Flal Bkt

1. o1CH A
AT A2 7 204041 2] A7 Hq 357 02 A AT o] AL ukel A PAbEE AT it
A= EAF 237, AR} 12709 0, Htpo] 24.64] o]tk tIdAES A8 H S5 oFE 588 5K &

_{

o

= =
,INZE oo SRt e FshaL, AA B89l ofo] flom, dto] FAdolm Azt 7, 2, Ay
q =

:ﬂ b
84 A7 55 TS A7, AA 9 AV so] Aol AAA, Al A dgel 27t Sl Aes A
B %

woF F5 A, 79 Hue] Wsks B4k fleto] v A AS A2~ polyG-I(LaxThalne., Korea, 2011)
Fope a2 FAE ARERATE AIEW FIE 256HzE AMBSFS AL, Telescan TE IS o] &
_]

_i

r>~l

]
3 Al HuE AAE ST SAE Wit 5 SAEY T A2 7] 9] o] ulxR] ¢ w9 S
MBS AT, Art S &3, A2 ¥ dlo]E = Batch process program=
ARg-ste] EA s ¥ 95A = o |71 Fpl, Fp2, F3, F4, T3, T4, P3, P42 2] ] 83-¢] 0]
Al &= E(monopolar) A 02 VEATE 5 AE F, JA A2 A&l F-23k3thJasper, 1958)(Figure
1. 4 A28 g &3} 3F9(relative band power)= A ¥ IS (0.5-70Hz)ol sl &3} T3 HiE
(8-12.99Hz) & S35kl EA48k Zlojth
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Figure 1. Internal 10/20 System A. Lateral view B. Scalp view O-EEG measurement site C. polyG-I(LaxTha, Inc); 8-channel QEEG

measuring device.




E| A~ E(CES-D) 1977 Radloff 5ol &Jafx] 7iuted

=
ANRIY SFEEY AEE AL EFE 1
o

b3
o
=l

~

L o »Y
o
1o
(i
N
N
=

B FE2 F 208, dAP R PRI, & AEE 44 A =
o] glom 7 AX %= 0.8(Cronbach’s )& g H& o7 5 o=

0~15=32F, 16~20=7 1| 3-8, 21~24=53+9-& 183 25~60=21 3k

7] ”H—"E: | & AdAM = ObJrJJﬁ} %@3}

NeuroHarmony(Panaxtos AHE AF8-3to] Ht JEl =2 SobS FF b viA2 33 ] 544} 6‘}%1
o &k f 5 Soto w2 A E ‘SMyers®| Cavatina’2H= 21> 91 BPM(Moderato: 2] 351 A)) o] S22, /\}UJ e
ol HlSsto] ks =Ale £, Aol Hjugote® o] = 1S S Soto]thFigure 2 A).

Aol bt Qe 35 or, AP 28st Fa

(40dB)0ﬂ/\1 Sl Uﬂ/‘/\] }\1}\];‘5}. ﬂq_ %Q_IL 37]% }é]lgq;q_gl
[e]

‘poly-G I'E AH&-8I31 AL, <= ZBFl o]

ofe] 714 4L nels) BE W SHL £ P APk
dgAEe] FRE QHPS AT F S AL AAE S, gAY MuhE SR ol F WuhfiEse)
& 5B AAS @ 5 ob 3R B H9HE SYSRAG SO Ex, HUoEYS 4R F $RAES
olgato] TAFE ThAl Walato] HAo] ALESTE WardAeh Aol &A% BAol PaS el 3
b el thE MR FUE o R AXSHATH ]S F], 2020)(Figure 2).
Literature . . .
= 1st selection song = EEG = | Final selection song
search
Alpha 1. Vaughan Williams- antasia On Green Sleeves 2. S.Myers-Cavatina Measurement
. 3. Chopin-24Preludes No.15 In D Flat Major Op.28 'Raindrop’ S. Myers2|
induced o ) ) of a-power .
. 4. Vivaldi-The Four Seasons No.l In E Flat Major 'spring' Cavatina
fusie 5. Dvorak-symphony n0.9 In E Minor OP.95 'From The New World' and o-ratio
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Figure 2. Study design. A(Upper). alpha-induced music screening process B(Lower). Research procedure

4. A2AE|
Batch processings ©]-23}o] ] 2]% 3} d|o]E]i= SPSS 21.0 versions AFE3lo] AR E A5 AT of
BAke] ARbA EAL s ol gato] AEskaL, 2 HRbe] o dupuke] 9 w9k 3 H]E9] Ao

s flel] SHEE 1743 Levened] 24 A& AHEaRlom, SobdF A-5 Huake] gl Ednl&
Apol= g 3Ewt A S ARREte] AL B ] A e B oM = v R HA
% Mann-Whitney 77J ¥} Wilcoxon Signed Ranked TestE AFE-31310H, f-2)4F ot 0.05%2 A3t

o 1o

m. 2 3

o =

EA
o

AT e A € tistell A3t Fl 1k 20-40419] 1743 Hd 35S o w
e AhdAER A ST Ak 239, oAk 129o]ql o, sHatuho] 2494, Bt Al 68.4kg, Bt
169.1cm ©] % t<Table 1>.

Table 1. Subject's general characteristics

Classification Male(M=£SD) Female(M+SD) Average(M£SD)
Age 25.6+4.41 23.6+£5.20 24.9+4.72
Weight (kg) 76.8+7.11 52.3+4.21 68.4+13.31
Height (cm) 175.9+4.69 156.2+5.62 169.1£10.72
number 23 12 35

o2 AA L] A% Are B 14.66(=1341)H 02 AP AU AE dERSlh o5 FelAl 4




(t=4.442, p<0.001), %

BISEREY g;owr(lpo 001)<Table

R

R

Table 2. Changes in Depression Scale Values Before and After Listening to Alpha Music

12”3(16;9 o])\L)o]OM:]._
%}&(100%1136)0] G olE A Ak ot
Ao 2717} 2ol fejak djol

7}

Group Pre M£SD Post M+SD #z) P
Total (n=35) 14.66+13.41* 10.09+11.36 4.442 0.000"
Depressed (n=12) 30.33£10.65 20.58+13.77 -1.937 .053
Normal (n=23) 6.48+4.12 4.61+3.64 -1.488 137

MHESD,  #p<.0001

2. oHY o) 22 =] B2 o] H aH|E2| X0

AA tAe) doke 3R AF

el gk xfol7b Gl THp>0.001)<Table 3>.

% e 0-9bg) v el thgolel a-nhe) g} o]

Table 3. Differences in a power and a-ratio in the left and right symmetric regions of the brain at rest (#=35)

[elife) [e}
£ F5 2

a-power of the left-right symmetry region

a-ratio of left-right symmetry region

region Means£SD t )4 region Means£SD t )4
Fpl 0.09+0.087* Fpl 10.08+9.01
-0.011 0.991 -.058 954
Fp2 0.091+0.081 Fp2 10.21+9.00
F3 0.158+0.115 F3 16.97+11.62
-0.413 0.681 -.760 450
F4 0.17+£0.112 F4 19.14+12.28
T3 0.114+0.076 T3 12.80+8.10
-0.220 0.826 -0.545 587
T4 0.119+0.093 T4 13.99+10.00
P3 0.29240.195 P3 30.87+19.42
-0.714 0.477 -.836 406
P4 0.3274+0.203 P4 34.80+19.97
M=£SD
S 2 HEglel w2k A A vl M a-9he) € a-BlEol A FHg- e d e kel

el apo]7b vrERA] ¢Sk THp>0.001)<Table 4>.

Table 4. Difference between a-power and a-ratio in the symmetric region between depressed and normal subjects. (#=35)

R
R




gopgot A7 A940) a-9 9 g D SLHE WAL G 13

a-power of the left-right a-ratio of left-right
Goup symmetry region Symmetry region
region Means+SD t P region Means+SD t P
FP1 0.07+0.06" FP1 8.08+5.91
-0.045 0.965 .038 970
FP2 0.07+0.06 FP2 7.99+5.91
F3 0.16+0.11 F3 16.47+11.65
D d -0.129 0.898 -285 778
Cpresse F4 0.16£0.10 F4 17.76£10.52
subjects
(=12) T3 0.11+0.07 T3 12.46+7.37
0.309 0.761 271 789
T4 0.10+0.07 T4 11.63+7.54
P3 0.28+0.21 P3 29.08+20.87
-0.877 0.390 -.987 335
P4 .35+0.22 P4 37.65+21.71
FP1 0.10+0.10 FP1 11.12+10.23
-0.187 0.852 -.079 937
FP2 0.10+0.09 FP2 11.36+10.18
F3 0.16+0.12 F3 17.23£11.85
N | -0.560 0.575 -.709 482
orma F4 0.17+0.12 F4 19.86+13.27
subjects
(=23) T3 0.12+0.08 T3 12.98+8.60
-0.209 0.835 =767 447
T4 0.13+0.10 T4 15.22+11.02
P3 0.30+0.19 P3 31.80+19.03
-0.231 0.818 -.268 790
P4 0.3140.20 P4 33.31+£19.33

*M£SD, Mann-Whitney test

3. dutr==e HFof ME (o AU «ul2t «H|22| A}O]
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datfEgotS FFE] -5 7 WP H anbe] 9] Aol E EA R A of] e} Tk F4 9]
AP EL0.1740.112) Bk AFFEE0.190£0.131)0]  F-218HA] 57FeFlaL(1=-2.097, p<0.05), T4 dH°] ARd
(0.1194£0.093)E.t}  AF$-k(0.14140.114)°]  fol8kAl  F7Fallvh(=-2.786, p<0.01). =gk P3 Jo] Abd
(0.29240.195)°] AR 24(0.33x0.211)el Bl&l FASHAH o2 FolsA 58 THi=-2.264, p<0.05). L&} Fpl,
Fp2, F3, T3, P4 o> 55 dutaberh Sl od SAA0® fo]3k 2foli= I Thp>0.05).

T3 dukiEgot FFHE) -5 7F ¥ g9 o FAHE B0, F4 G AMANE Bgh
19.14£12.28, 21.151£13.20 0. % Ve FASTH S Z {25k 2fo]7} QI (=-2.142, p<0.05), T3 G o] AF-A}
T Ft kol A = 12.80+8.10, 14.7248.950. % YER FASA 02 {-2]8k 2] 7} QLA TH=-2.214, p<0.05). T4 <3
A AFA-ALE H gkl AT 13.99+10.00, 162714114702 veh} EAEA o7 G2 xto]7b glglor
(=-2.868, p<0.01), P3 &3 2] ALA-A}E it gholl A & 30.86+19.42, 34.95+20.70 0. % LER} BA8HA 0 & &0t
2] 7F A THE=-2.435, P<0.05). F4, T3, T4, P3ollA= 523t xFol7} AAIRE Fpl, Fp2, F3, P4ollA &= H-2] 38k
2o 7F L THp>0.05)<Table 5>.
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Table 5. Differences in a power and a-ratio for each brain area before and after listening to alpha-induced music (#=35)

Pre & post a-power Pre & post a-ratio
Region
preM+SD postM£SD t p pre M£SD post M+SD t p
Fpl 0.09+0.09 0.100.08a -1.273 0.212 10.08+9.01 11.44+8.76 -1.731 0.093
Fp2 0.09+0.08 0.10+0.08 -1.649 0.108 10.219.00 11.19+8.46 -1.341 0.189
F3 0.16+0.12 0.18+0.13 -1.79 0.082 16.97+11.62 19.04+12.47 -1.791 0.082
F4 0.17+0.11 0.19+0.13 -2.097 0.044" 19.14+12.28 21.15+13.20 2.142 0.039"
T3 0.11:£0.08 0.130.09 -1.415 0.166 12.80+8.10 14.72+48.96 2214 0.034"
T4 0.120:£0.09 0.14+0.11 2786 0.009” 13.99:10.00 16.27+11.47 -2.868 0.007"
P3 0.29+0.20 0.330.21 2.264 0.03" 30.86£19.42 34.95+20.70 2.435 0.02"
P4 0.330+0.20 0.34+0.21 -0.564 0.576 34.8+19.96 36.47+20.07 -0.854 0.399

(1) $2899] 2042 B7] A% ALH a 39 % AF o1& Hol

FEAEAAA 167 oS WS 2 odabE B 12%olr dugehs £7] A w3k g vlaelA,
G- orolut el FFE = FP2 992 a 9]0 ARE ghM=0.10+0.07)°] AF #H(M=0.07+0.06)°]l H]3l| 2] 3}
[e]

>~

Al =% 0™ (z=-2.275, p<0.05). a2] ZAB] &A= AF$(0.36+7.18)7F AH 2] 4(7.99£5.91) Kt -2l 8kA 3okA
TEAEE 5 otolnt o8] dpgke] 7 F S vH O E e T<Table 6>

(2) g7we] Lohgol

d
tlo
i

71 A% 0T 2 FE a-HE

Fe W AR e B 23ollen dukgol HH A w9k gf vlaelA] ¥ gt

JPHEEQ1 F49d ool A AR gh(M=0.17+0.12)°]l ] &l AFS- S 2 (M=0.2020.14) ] 4]
717F VR IL(z=-2.159, p<0.05), 75 TG0 49 &k 39 7F AR Gh(M=0.13+0.10)°]l H] 3] AR

HEEM=0.16+0.13)°] F2ol3tA st 2 o= YElRthz=2.281, p<0.05)<Table 6>.
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Table 6. Differences in a power and before and after a-ratio for each brain area before and after listening to alpha-induced music

in the depressed group and the normal group

) Pre & post a-power Pre & post a-ratio
Reion
pre M+SD post M£SD z p pre M+SD post M£SD z )4
Fpl  0.07£0.06 0.09+0.07" -1.726 084 8.08+5.91 10.70+6.99 -1.766° 0.077
Fp2  0.07+0.06 0.10+0.07 2275 023 7.99+5.91 10.36+7.18 2.197° 0.028"
F3  0.16+0.11 0.17+0.12 -1.334 182 16.47+11.65 17.72+12.38 -1.201° 0.23
df(’zr:ef;;’d F4  0.16+0.10 0.18:0.11  -1255 209  17.76:10.52  19.09:11.14  -1.098° 0272
T3 0.11x0.07 0.11+0.08 -314 754 12.46+7.37 14.1749.01 -.864° 0.388
T4  0.10+£0.07 0.11+0.08 -941 347 11.63+7.53 13.18+8.64 -1.412° 0.158

P3 0.28+0.21 0.32+0.23 -1.569 A17 29.08+20.87 33.62422.28 -1.648° 0.099




ot FFH7E FeH a-Feok BlE B 2R A FF 15
P4 035022 0.36+0.23 -549 0583 37.65£21.71  38.58+22.84 -.628" 0.53
Fpl  0.10:0.10 0.1040.09 -456 648 11121023 11.8249.68 -.568" 0.57
Fp2  0.10:0.09 0.1040.09 304 761 1136+10.18 11.6349.18 -335P 0.738
F3 0162012 0.1840.13  -1277 201 17231185 19731274  -1380°  0.168
normal F4  0.1720.12 020:0.14 2159 031° 19861327  2223+1427  -2159°  0.031'
(=23) T3 0.12£0.08 0.13:0.09  -1338 .18l 12.98+8.60 15.0129.11 -1506°  0.132
T4 0.1320.10 0.16£0.13  -2281  .023*  1522+11.02  17.88£1257  -2129°  0.033°
P3  03020.19 0.33+0.21 1156 248 31.80£19.03 35652031  -1412°  0.158
P4 0312020 0.33£0.19 213 831 3331+1933 35.38+.92 -195" 0.846

“M=SD, *p<.05; 7= Wilcoxon signed rank test

A7 W 35S o R okt ol F7E utes i -7t vAE & f?}% oﬂ 7] 23l o]
= 7] A ¢ugs s 2 EE WA B4 Btk A8 A7AES ¢
A3} &}}9](Hosseinifard -, 2013; Mohammadi %—, 2015; Lee %, 2018;
Grin-Yatsenko, 2010), :/_ELT’_ Oahﬂ'i’/] vt of] o $t 9 (Hosseinifard -, 2013; Lee &, 2018; Nusslock -, 2018;
Nusslock 5, 2015; Smith -, 2018; Acharya 5, 2018)5= A5t}

ol = It A= G =] SF STk HENRE 52 g WO S, AeFe] 4 dF
d 7Pt 25 Bol i, 9% odu S5 TR ddT4, x*—‘:réu T4 drelet 9%
T3 #do] lvkal Barskgith

of Aol A Til” “150] AR H]O]Eiﬂﬂoliﬂ Hlw e = US7] wltell o Huhgke] Vs gt
3] AEel = e AARE ARt T A RAAbA Al MEE vEhs Adm=23)3 Aol T

7874

Lo A AAel A & EE Bl ﬂl*c}x} 1290l sl ¥Hute] 9], FdEn|E 9 o] &2 -
3l o ) 78 AEE ¢ T UMTh
ols 7] A dutukelel v &S] e G vl FAAR Fos HdE & sl ey ¢
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Appendix 1. CES-D(Center for Epidemiologic Studies Depression) Scale.
Aagls rHals Bolds Wdds

1 FAA o EAE i o] ARA =AX 0 1 2 3
2 dtol it 0 1 2 3
3 7W7he ZFSolur A|Q1FE o]op|E I A% V]to] FA4] 4tk 0 1 2 3
4 U= GEma sio Algdolaly Azhsios 3 2 1 0
5 U7t ek dell vkss JEshr] oyt 0 1 2 3
6 7|30l g5ttt 0 1 2 3
7 U7t staat ehe A BF7F o HA =AXIvh 0 1 2 3
8 vlefel sl 3dAo® =AZIv 3 2 1 0
9 ul gL Asfztolgkar Fzsiet 0 1 2 3
10 FE8E =A% 0 1 2 3
11 e AlEHA A 0 1 2 3
12 S5k Ho|rhx 3 2 1 0
13 FAA R stE A g 0 1 2 3
14 9EgE =g 0 1 2 3
15 O AbEEo] thdebA Eabrhar =4tk 0 1 2 3
16 o] -l =71 3 2 1 0
17 <3 Atk 0 1 2 3
18 A 0 1 2 3
19 T Aol UE ot A7) =v 0 1 2 3
20 & dol& Adz & 71 0 1 2 3

* o A EEY F 603, 0~15 = B, 16-20 = AUE -2, 21-24 = I $E, 25460 = AP ¢




