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Differences in EEG Response to Emotion-inducing Music between People
with Visual Impairment and those with Normal Vision’

Park, Hye-young™

ABSTRACT

[Purpose] The purpose of this study was to quantitatively investigate differences in neurophysiological
functions which occur when processing music information through analyzing EEG responses to
emotion-inducing music between people with visual impairment (V) and those with normal vision (NV).
[Method] For 15 VI and 15 NV, there were examined that differences in EEG (alpha and beta)
responses to specific emotion-inducing music with clear emotional valence and emotional arousal
according to the type of emotions (happiness, sadness, anger, and fear) between the groups. In addition,
the ratio of alpha to beta (RAB), respectively alpha for relaxation and beta for arousal, was analyzed in
order to investigate differences in responses of EEG arousal to emotion-inducing music between the
groups. [Results] With regard to differences in alpha of EEG responses, there was found that the VI
scored significantly lower than the NV in all emotion types. In particular, the VI showed the highest
alpha value in sadness, while the NV scored the highest in happiness. For beta value, the VI marked
the higher than the NV in all emotion types, however, there were not found statistically significant
differences. In addition, for measured relaxation/arousal responses of the EEG, the VI showed
significantly lower values than the NV, and it was confirmed arousal was more activated than relaxation
among the VI. [Conclusion] Through the EEG measurement of the emotion-inducing music, differences
in emotional responses to music between the VI and the NV were objectively investigated, and it is
proposed that music programs considering the characteristics of music emotion of the VI could be
developed by further researches.
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A7 mAQ] ot 53 A4 wet 4F whgol
)z WM3tE oF7]3tAl ¥ al(Scherer, 2004), 3}, ZHAE, o A
T {3l & SAHTFOEN Jofd i BA S #4E 4 dvhBaumgartner,
Esslen, & Jancke, 2006; Gupta & Gupta, 2005; Lin et al., 2010). T3 > 217 3}s}

719k AFHHOE Fofo] fEsteE AA RS A¥E d7EE dokKoelsch,
2010; Scherer, 2000). ®-2 ATolA ot AT W, A2 wgolyt g i+
Fol A AY, st 2 AA 2 Fo] dojues AL e FEREEY FEF
o 93 Aolgte AHE Hustx tkBlood & Zatorre, 2001; Koelsch et al.,
2006; Menon & Levintin, 2005; Scherer, 2000). t}A] Z&f, &< A= A A
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Darrow, 2005).
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Al (visual imagery)2 < AA =9 F83F s]AZ@Darrow & Novak, 2007;
Juslin & Vastfjall, 2008), A1+ Z=ol osff &AstE & e F2EEC] S94E& 7
A o= FARSHA A4S ETE W G AT AHRSo Y8 A S AHFarah,
2000; Zatorre & Halpern, 2005). AlZ-2 A& 7Hdate] Wz gdoz oAAH ¢
© ™ (Deschenes, 1995; Juslin et al., 2008), =% ZFAlol| we} 4o W& ¥ o}y
ZHLyman & Waters, 1989; Trainor & Trehub, 1992) A& &2¢l Wk-g & o=

7} tkE= Aol ¥ F oHLundqvist et al., 2008; Rickard, 2004). whebA, A2 & ol
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FolAe #9H REE Aol ATAIL &4 7]
AR FH Ul gol

ol &gAle]
5t AFE 3P HIRB 2018-0089). 3+

Az B Al B AT BA AAHE AW & Lo R Foo Fodte A5
of AFCFAE AT, Bl o)Al whek 01211511 Folg 9 F o
H o2 I oWt Eolodx fitte AS AWSiAT B AT Al oA o]
BAEH, A7 W& da= A7 ol9Y %ﬁﬁi AHEE A B AYS 29T
T o] RE W&o il AA FoE e F AT B A7 FAAE o
gt 712 AR = <Table D3} 2t
<Table 1> Demographic characteristics of participants (N = 30)
L VI (n = 15) NV (n = 15)
el n(%) or M £+ SD n(%) or M £ SD ¥ or ¢ p
Male 9 (60.0) 8 (53.3)
Gender Female 6 (40.0) 7 467 6
Age - 30.09 + 4.96 29.05 + 4.85 0.467 .64
None 2 (133 16.7
Music Less than 1 year 5333 5333 0533 9
education 1 - 3 years 6 (40.0) 6 (40.0) ’ ’
More than 3 years 2 (133 3 (20.0)
Current Valence 314 = 52 328 = .29 -1.173 21
emotional
state Arousal 2.26 = 49 2.38 £ .74 -1.289 A1

Note. Demographic classifications of each group were analyzed using chi-square test and independent t-test to
determine the equivalence between groups.

2. A4 =7

1) EEG &3
Hu £A3& 8 HAAkst HuEA 7|90 QEEG-8(=4€w:LXE3208, LAXTHA Inc.)
AHE ARRSE T A Hu= 256Hz AMED F3<E, 0.5-50Hze] S3EH,
12-bit ADH2] O3] HFE=E AAsAT we B F 8F9 A ExEg W4
o7 HuE ZHHoH, FAHNFu A 10-20 A= (international 10-20 system)
o] wje} ¥ ZE Fpl, Fp2, F3, F4, T3, T4, P3, P4 $X]o] =A% ;1‘3 —'?'*75}0]'93\13}(01
o, AAZE, olA4d, 2013). 7]+ F(reference electrode)
A 7 =(ground electrode)° olmbo] HzH5lY O™,
H2adss AHgstdoh H9 715 A2k %}Jlr(artlfacts)Bl =4

37t 102 o) ALKEHAS Wl SHS AlASAT e+, A+F9D, =
55 AAZ dolH £33 % AAYE EX(time series analysis) ZZ 131 s
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(laxtha)Ale] TeleScang Al&3te] 3 &tx ZF thdd ghe ~HE" S BAs19).
B AFo|A Huleo] Fae &upuk8-13Hz), HlElH(14-30H) 2 A At B35
Atk st dEr0-4Ho)+= 22 FHoly HEAS oA yehda, AErs
(4-8Hz)= A zr3 wo] Feiol™, mbak(30-50H2) -9 &4 2 B3
Bl A UYetue Aolmg, B AFtolA Flstua sk Al ddAe] AL
Ao Z Ao B4 ARolA ALttt Hit EAES ] HuFAHOR Aozl
opgE YAHE TeleScans ©] &3t TJ+$ HES AANT F, B EY
(PowerSpectrum) #4102 ¥ uto] Ful4 HBE JS3UH o] 9 FH IHE
Agste] Fdduiatel FdwElatE FE At ¢9ate SAHAAIE E=oe AL
ojeh el =, Wl dt B T FO MAYH, Z5o] olHI oo HFHM A
3 2E#H27F glo] whgo] Mg e E otk W, wEge] SAHXUL &
AL A8 &, TEAHE AAZFHoE 2EHAE Fitsts 293 Ag o)
L ESE Hu drgoAe] AAERE AHEY] 8§ Aduelgtel] oig Aoidaat
& Bt o. &, Adoivelste] oigh Aol &gt ul(Alpha/Beta)e] Hl-&-& =
A #% RAB(Ratio of Alpha to Beta, 8-13/13-30Hz)¢] =Z7|E Fulrtdd] w& 3}
HEHS A8t 11 §A4& HAESATHIE A, A5, 2018).
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Solo] Ex AHNE ST go] 2RI AFS AR U oo HAxHow
U e A8 A §FE 4 4RA F 1632 dAeD, BPEE A8 33

3) x| HAM AR =X

2 AR A7 FARe] A BV = AA < "Xtk A A+ 2
& vtg o E(Park & Chong, 2019) &= B4 FA 2 A i H= (Positive
affect and negative affect schedule; PANAS)o| EFH AA FEAES = 7|24 H
=7 =7 (Profile of Mood States: POMS)®}e] G#HEA A FAAF7E A4 vehd
TAHE SNE AAsIATHeld ], 1124, o|¥lqf, 2003). AFH 5712 ©o] & &
ATolA Fo BA W Fo 84 E TFOIXE A THvalence)?t BA A
(arousal& ZALE & Y& &oJF AFAVE J2 A3 olF #4d Ud 3

84 Ao ARR, HEHOR AT SLR-2AL, AA AP YED
Yo oM MAHEE A3l Likert 58 HE o BASHAL

3. A7 HA}

B odge] Aae g 2t

- Reorganization of music excerpts of previous (validity

SPt111]czjt ;;iﬁtclﬁntgls verification by 3 experts)
Y - Review of EEG measurement procedures and methods
- Listen to the explanation of the study and agree to
voluntarily participate (5 min)
Signing consent form - Mark current emotional state (2 min)
l - EEG measurement (40 min)
Main Reporting current D Electrode attachment (5 min)
stud emotional state @ Excercise before tasks (3 min)
Y l (@ Measurement of initial resting state (3 min)
. EEG measurement of @ Listening to 16 music excerpts in which 4 emotion
(Approxi- . . . .
music emotion types are played in randomly order (24 min)
mately 50 . N .
minutes) l (60 seconds for each music excerpt * 4 emotion

types * 4 pieces) + (30 seconds break * 16 pieces)
® Electrode removal (5 min)

- Completion demographic information and basic

Demographic questionnaire questionnaire (3 min)
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<Table 2> 2tujm}e} w|EfT}of CHSH A|lZt=tofoln} QHlolo] MAMSEE X|0|

Emotion | Group - Alpha = ; » p Beta _ ) P
ke i w3 Rl o e
= ==TEE mpvyraE aroapnE
wer o e | S | % s | reed | M7 | 8
Fr T ] 4 | 0 ] | o
*p<.05.

BAFEE Hukel AN Foiuetvte] ek Aol dvtuk(Alpha/Beta)o] ¥l &
el = RABRatio of Alpha to Beta)o] HuA|% = gelstitt. &4 A¥, Az
Qo] Ywiel BTk mE A f¥olA RAB ghol FeolaAl e Row yey
AAGEE RABY e AHEE AZAo Ao s &2

=~
= wo=, dnkjl FHddAME FERI>SFOEEO>FHE &

Emotion Group v 18 5 ¢ P
Happy IEI/IV (1)2;1 8: igg -3.490 01
o VT 067 00 |
Anger III/IV (1) gg 8 ggg -2.978 02"
| ] 02 e | o

*p<.05.
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Chong, 2019). 53], AZgelAe SENA 71 Fe Lo ghe B9l ud, Uut
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obsta AT AW FH, WAFHNA SASA FEE FPvE LA
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T 7HA 2 2] A A 7Hvalence)$t A (arousal) T, AA-olgkew AR EHE 7
ARrge 2oz fEFE= AAe FA(activation)d] FFS vl thThayer &
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Fdste bl fFE&stoe Y, 2019). old £ A7E T3 A
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