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Abstract

The analgesic effects of music in people with glasses on perceived pain through cold-pressor task (CPT) is assessed
based on three-sequence, three-period, crossover trial with three treatment conditions(music-listening, news-
listening, and no-sound) to each subject. Fifty subjects are divided into three sequence groups by randomization,
and CPTs under the pre-assigned treatment conditions at each period are performed. Pain responses after each
CPT, subjects’ pain tolerance (PT) in time scale and pain intensity (PI) and pain unpleasantness (PU) in visual
analog scale (VAS) are measured. After classifying the group by whether or not to wear glasses, which is the
phenotype of the myopia gene, pain responses are compared by F-tests and Tukey’s multiple comparisons. CPT
pain responses in group with glasses during the music intervention are significantly different from responses during
the news intervention and the control conditions, respectively. This study investigates the pain responses of music
intervention in the group wearing glasses, which can be seen as a phenotype of the nearsighted gene, and this result
would play a role in explaining the biopsychosocial model of the pain mechanism.

Keywords: biopsychosocial model, cold-pressor task, music intervention effect, myopia, pain responses

1.ME

Mozart &2o] F7HA| 2522 T & o 2 SFAFA| 71tk ‘Mozart effect’ A4S ‘Nature’of] 2E 3t o]

5 (Rauscher 5, 1993), 224 37} <4 Z+ul# (audio anesthesia)’ G2 55 (pain) Tt &< (anxiety) 5= &
ek 4= ok A A A EH 02 R E AL @itk (Mitchell 5, 2006). American Cancer Society o] 4]
L olelat AT AT ES WFoR SoEA L 58] okt 2ot 5 A% FHobA ol U} HBS 52
Shal 4Fo] S FAshe vofE SA8M R 457 = gk 2000 o] 5 =ujol A& Yim (2007)2%
Park (2012) 5 0157} AR 71e} HAYAAES Fo chokat Ay HopolA] A §H SolEA Al S
o WiE|7] ARSI, FANALY AB Lol BAT 5L uret SoLEA faAo] ATE T
< Z AGE dAREAE T = £ HtA oz QAo e AFEo] A&KA LR o]Fo
A3 (Chot 5, 2017a), A919] Held B4 S} AAsf0] SoLEA RIS Hobsiol Qarol wef 4=
o7 888l A ERE o] Fo] %] 1 glt} (Choi 5, 2017b, 2018).
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Choi 5 (2018)2 EHIZt =& &5t &AW
of gt FereNaTrt & Ve 35S B
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2 A7 54L& 3 x 3 AAEA S B8510] 5FFY A (cold-pressor task; CPT)ol| 3Hofd}= 1 32}
= Ao 2 Al el z2A 5ol A 23 (pain tolerance; PT), 27} &= (pain intensity; PI), 52 & 13k
E H¢H(pain unpleasantness; PU)& &7 3510] 2S5 A 275 US55t Zlo|t).

ICH (2015)614 738 QAR @el A el slofof shi BAZ 7lo] Setelo] ufet 3x 3 AL A o] 7]t
5 & CPTE #9813, o143 Uwhe] B2 PT, PL PUZ} 4283 003} o) 2 vhe] 5285
2§ A AR Ao] 7k EABHEA T, MRS T HAA S| HHROE B 5 = b ol
of whe oA ATl del AR, B2 E e} AL O 2 Aol 7 EAfsHA SHelgitt,
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Table 2.1. Data structure in 3 x 3 crossover trial

S Period
equence
4 1 2 3
Y111 Y121 Y131
1 : : :
Yn111 Yn121 Yn131
Y112 Y122 Y132
2 : : :
Yn212 Yn222 Yn232
Y113 Y123 Y133
3 : : :
Yn,13 Yn,23 Yi,33

2.2. Me|x=H HMEd

SO} GV o2 Brlet7] 918) of W §P o) Lot SeEAL WS Fad BAolth He)k
SO TS FUSHAZ) $i8) WEATE ABsHe B SeiFs 497 Bed, B A7k gobF
Aaahe) wagel 4L 98] HEASolA ABEA A gL ofeler e A AT Ea Lot}
of e RIS TR §I8) oA o) 4T GUFAS AT B AAT F o) F vkt

2.3.3 x 3 WAIAIH

N

Al 71 Az (w2 H 2, Sz, dexd
Ao R oL, ZF o] S S Al 7HA] A2z
it g g AR A Al 7HA] A2 S B 488
et G A o ulsf | FAte] S0l M-S A
B &= Table 2.13} 2t}

Table 2.19] F A% 32 b7} Lt

y& Ao A B3t Aol whet 3714 <
& AR I A G5 3% 3 WAAH S 5
RAADE A L WG4 55 AHESH
& 4 ol Aol gtk 3 x 3 mAA R A

Yije = 1+ G + Sy + P + Wi + €ijic,
ATNA Ve 2N w32, e 4822, RS d223)9] W-E-3H(PT, PL PU)
opulste, p= A Bt Ge(k = 1,2,3) & s, fxxdol A
a3 PG =1,2,3)= AA A7t A He=A ol thgt /Ibas, ppe 7o W SR, 22z

J
AT (pyy = Paz = Haz = HR s P12 = Haz = Ha3 = fir,, P13 = Moz = P31 = Hr,), S (0 =1,..., ;)<= 49
et A B, g0 Aot A HES vtk FEHE Spe 2t g Bato] 00]3L EAbo] of

3} o2el HTRES T2o], AR Sgo|th ¥ AFOAE 717 7ol 087H9] FE7 Al<7] Hwashout
period) & o ZHF & I} (carryover effect) 7} A 512] & A& 731t (Oh 5, 1999; Choi 5, 2018).

B L Costa A 9e] 9939 A AAF 421(1041078-201608-HRSB-147-01)& WHS o1 L&, 2016
W 89 295 697b4) Cofstu o] FwAT hetune AN B BYFVE ANFAT, AF
2 AR A 2rd, o 27 5092 18902 ARSI CPT BT (Bacyer 5
2005)] Ao} AH71%) uheh A VAW WHEZS ADLS 2, A FHFS B3 2,
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Table 3.1. Characteristics of the subjects (n = 50)

Characteristics n(%)

Male 24(48)
Gender

Female 26(52)
Age(Mean * SD) 25.7+2.9

Yes 31(62)
Glasses

No 19(38)

classic 16(32)

popular 30(60)
Favor genre jazz 3(6)

Korean traditional music 0(0)

3.1. Z2EH

Table 3.10| I FA-Z2| E/Jo] Fe|Elo] it} A AE3H 508 P AP EE= 257 £2.99]
a1, A4 H&2 TR 2478 (48%), A&} 261 (52%) ol th. H & A-&-3 3 A A= 31 (62%), 1] 2HE-Al= 19
H(38%)oltt. 18l S aTe] FEFE F = UE HIAEY A2 dFS, A=<t
Pz =0 B2 242F 60%, 32%, 6%E et o, B-3eat obE Ao sk v&-2 712 2%2F 0%°l Tt &
A AE st A o] AE w7} 2] ¢ ok ‘ofg|iolgl ZAIY 24T = = @A A5
ool w2 ol aTtete] wg a2 gl AC R HrkEh
3.2. 88YS 2449
3.2.1. SYEME 2 F- U™ OB 2 24 Tables 3.2-3.40] &|3}H CPT AE-& &3l 544
Hh-3- PTe} P PU= 24HEA 9] F-AAR S 3% 23 S A2 AT A2, 2z Tho) &
o5} z}o] 7} 9l Ao & VERGTHPT < 0.001; PI= 0.001; PU < 0.001). PT2] A1 72 7Hz 20.45(%),
16.34(%), 14.88(%)o|tt. M| 71A] A 2] 9] H k& H| i 8t= Tukey ThERl G QoA = (Ftay > iz &
T} (< 0.0001); SFET > F AR (< 0.001); FAED = g 2ET} (0.2136))2] FE| 2 LpelL} Sof % 3
2ol & HFHx ol vldl] SAH R Fol5HA YElES & 4= Ut PIY] B2k == 7+ 5.90, 6.65,

6.750]th. Al 7}A] A 2] 9] Fat-g H| k= Tukey thaH| g H ol A= (Fotad > tf2a 7 (0.0022); &
oFF T > AR} (0.0083); AR = AT (0.9068))2] FEf 2 Leh) S H A0 ThE HFH
z20) vlsf FAH R §o5HA b o 4= Utk PUQ BaFvh-g-2 2427} 5.67, 6.41, 6.840]t}. Al 7}
A A2l o] Bat& v w st Tukey ThH| LY ZéOﬂH = (F4EY > 283 (< 0.0001); wotEY} >
283 (0.0198); w2 = tj2a3 (0.2372)9] Fef= Ueh SebdH o] tE AF =zl vls)
TAASE oA YEhaS & 4= Sl

syl w2 Table 3.50] &J5tH H3 =
ZZ A PTE] HHAZE & 747} 22.86(%), 17.83(%),
F-37 A3 A=zt Zo|7h fofte s vehal(<
7} (< 0.0001); StET > AT} (0.0002); FrAET
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Table 3.2. ANOVA on PT

Source DF MS F-value Pr>F
Sequence 2 64.78 0.12 0.888
Between S5 Residuals 47
Music 2 417.00 22.53 0.000
Within SS Period 2 28.86 0.78 0.461
Residuals 96
Total 149

DF = degrees of freedom; MS = mean squares

Table 3.3. ANOVA on PI

Source DF MS F-value Pr>F
Sequence 2 0.958 0.12 0.891
Between S35 Residuals 47
Music 2 10.801 7.18 0.001
Within SS Period 2 1.693 1.12 0.328
Residuals 96
Total 149

Table 3.4. ANOVA on PU

Source DF MS F-value Pr>F
Sequence 2 11.89 1.48 0.237
Between 58 Residuals A7
Music 2 17.52 9.79 0.000
Within SS Period 2 1.187 1.16 0.517
Residuals 96
Total 149

Table 3.5. ANOVA on PT with glasses

Source DF MS F-value Pr>F
Sequence 2 816.59 1.19 0.318
Between S5 Residuals 28
Music 2 340.74 15.93 0.000
Within SS Period 2 15.19 0.71 0.496
Residuals 58
Total 92

T

2ol vls) BAH O folshA et

c ol

=83} (0.5200)9] Fej2 v S H 0] HhE %
g2 & 4= Utk Table 3.60 oJ3hd o4& 283 Hobol A P H 2 w321, 2220
A PI&] B 7= 2kzF 590, 6.80, 6840 T). A X 2le] EUAL AAS = F-AA ZAat oA Hal7k o]
7F 5oJ8HA YEREAL(0.008), Tukey thgH] ol A= (SOt > 2 a7 (0.0163); AT > FA8
I (0.0226); Fr2E I = 2 A8 (0.9913)) 9] FE = LERLE S S 7401 o2 FH x| vls) 54
oz FosHA UebdaS & 4= Qlrh Table .70 &Jstd Q42 2H8-3h kol A b 3203 7o
B zA, zzA0 A PUS Fauhs-& zH2F 567, 657, 6940tk 4] H2]o] FUA S AAsHE= F-U A
2k A2t Zo| 7k frofshAl YrEhal(< 0.001), Tukey TFEB| Lo A= (StE Y} > = a3} (0.0010);
Sotaa > L AR (0.0250); FART = P2 AT (0.5169)2] FEfE e} SRz 0] thE A
2|zl sl FAA o= {-oJshA] Atk

mlo n[o
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Table 3.6. ANOVA on PI with glasses

Source DF MS F-value Pr>F
Sequence 2 1.3856 0.16 0.853
Between S5 Residuals 28
Music 2 8.509 5.20 0.008
Within SS Period 2 0.380 0.23 0.793
Residuals 58
Total 92

Table 3.7. ANOVA on PU with glasses

Source DF MS F-value Pr>F
Sequence 2 0.945 0.13 0.879
Between S5 Residuals 28
Music 2 13.05 7.60 0.001
Within SS Period 2 0.278 0.16 0.851
Residuals 58
Total 92

Table 3.8. ANOVA on PT without glasses

Source DF MS F-value Pr>F
Sequence 2 713.2 )
Between SS Residuals 16 3.54 0.053
Music 2 67.05 4.98 0.013
Within SS Period 2 20.35 1.51 0.235
Residuals 34
Total 56

Table 3.9. ANOVA PI without glasses

Source DF MS F-value Pr>F
Sequence 2 5.298 0.549
Between SS Residuals 16 0.62
Music 2 1.374 1.08 0.051
Within SS Period 2 4.170 3.28 0.350
Residuals 34
Total 56

. s S 2 Osdl w2 Table 3.89] <3}
e 2HESHA o2 AdelA SHAHRAY wARFER, dE22A0A PTY FotAIZ 242
§ Aibs Y SHA YEREARE0.013), Al A 2] 9] 5 S vl

iz g] (0.0093); AT} = FAET (0.1932); FAED = o)
A=Y iz 9 vl Avt A2 {o5HA YERt

X,
e
=2
o
alle
1
o
i)
B

o7 A F A 27, 2204 PIY
A A= g-oatA UebA] 9F1(0.051), Al A 22 SUAHS
ZA e (0.3179); S aT = FARI (0.7055; FmI}
So] BA 20 & 2}o|7} §lr}. Table 3.100] o]shw o+
I =4, 2220 PUS Batihe-2 2H2} 6.07, 6.2

H] 3 5H Tukey ThER| o) 4] (et
oz @3t (0.7888))2] Feh et

ne
1854 gk ekl A Lok 32 A3

d

o |

w

I
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Table 3.10. ANOVA on PU without glasses

Source DF MS F-value Pr>F
Sequence 2 24.35 2.74 0.100
Between S5 Residuals 28
Music 2 3.612 2.00 0.151
Within SS Period 2 5.723 3.17 0.051
Residuals 34
Total 56

Table 4.1. t-test results between people with glasses and without glasses

Source t-value Pr>t
ASI16 0.766 0.448
PASS20 0.166 0.869

6910tk F-A%A Aits EAH 08 §oJ814] ¢F11(0.151), Al A 2] o] 5UALS Ll Tukey ThEH|
NME (SotaT = 2 (0.1606); StET} = FAFT} (0.9325); FAET = R ET} (0.2961))2]
FEH = UEh 2E aitso] 448 Aol 7} gtk

N
Hm
1o
o

M
rhy

£ AT QL EGo] 57 CPT Mgl A S A7} 4 5He 2o thet elto]eh. Choi 5 (2018)
A7 AT oot BANFELL BA4FFo] upet SOHF AT FebA 7] B R £ A7 u] S 7}
A7) SISA L Q17 2§ o) o] uh2 e FRol ol e BIIUPEL BAF L B w1 A grob
of gt} Table 4.1& 917 2§ W7ko] o] 2fa ek wal Ale) At ASI6T PASS209] Zpo] 71 £7445t
A AL ST Aotk S A8 Wol IR ke WA o Bek wa Hely 24
e BAHOR G5 ghol, QAR Gol el w2 St Nk BrsHeE Aeld 22lo] GaFe
F3 907 e BT 5 9t

HoE e A2 Q) 801 BARE F b7 G olite] ME FAFAHRIE CPT FEUSEIA ¥
5P Uehib A 32 BQlth Tukey THEHI R EAE F3) Qe ol 2 AR 32§ AT
SopyF 20| PT,PL PU § BE B33l 4 a3 2ol zrde] 4957 gaksiA 7
2Ee o 4 ek o nlEkg Wl PT/E SepgAzA0] 22 ]3] Aol 7} ehti o
2 Hol Ayt AR ARATE Kol 7k glo] U, PL PUL o3 20] O el 2 A5 54
Moz ol7t ¢ Uehtm gtk AR AP S ot AT 55 WolA SUFAR
7} akalA e 9e2 & 4 gtk

A wEe olg ATE Bl BEuol Held olo] SotFAate] FaFS v L Auk A%
sholEw GIA g, Ak fAA 8019 RRFOR B 4 Qi AAE Wl BFUSHA 2o
FAEIIE ZATHE AE0] BIE H e gk o YA A 29 5 BT 29l0] FFU-3
Fe Frhe Ant YRS RY P HE S ezl e BabolAu, ol F AolA Bl
81717} o9 o ek oA £ ALY oful7} glek shAt.
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oo e H ] W /| E0 R Ao 29T Bart ook tebd AR BHRQ 5o B
2Q) A ol ek 27149l AT Bastel & Soleh

chopa A% A7 E B3 Q)R] Wol AT el it 77t wol s AYO R A% §F B
o), A4 A7) Thek B E F7hska ek olol uheh AlARAY FoA L o} B wokE =] &
g0l tha) Fzshul P4 el QY 2] DAA HFEFAY BES AFH o= ANt 9

5% welol QloiA §44 folo] GaFS uld 4 9eT HPOR YFshe AL w S ol YA, 712
ofe] 478 Bl 53 S/ HAHYL, o] fAES] FAYL Fohd 4 kA HelH 2
oLf AFBIH Ol 801 AT F YAbl A SotEAe Lo loFREAE AN OR BET 92 A

oltt.
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