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Abstract :

Journal of the Korean Applied Science and Technology

The purpose of this study was to investigate the effect of acute listening to music on
the cardiovascular reactivity to sympathoexcitation.

In this crossover design study, 15 healthy

adults(23.141.94(yrs) were randomized to either (Dacute listen to the subject's preferred music for
30 minutes and (2)sat as a time control by an experiment coordinator. After completing each trial,
the cold pressor test(CPT) was conducted. Heart rate(HR) and blood pressure(BP) were measured
for 4 times at baseline, during and after the CPT. Heart rate variability(HRV) were measured for 3
times at baseline, prior and after the CPT. HR and BP increased during the CPT in both trial and
returned to baseline after CPT(time effect, p<.001). After CPT, brachial systolic BP reactivity to
the CPT was attenuated in listening to music trial compared to control trial(p=.008). As a result
of heart rate variability(HRV), the difference values between the baseline and prior to the CPT
showed a significant increase in standard deviation of the NN intervals(SDNN), total power(TP)
and high frequency(HF) only in the music trial (p=.001, p=.002, p=.011). The difference value
between prior to and after the CPT did not show significance. But compared with the control trial,

the music trial was confirmed that SDNN, TP and HF were more activated. Therefore, listening to
music alleviated anxiety and tension before the CPT, and it is estimated that it had a favorable
effect on stability after the CPT. This findings showed that listening to music may have a positive

effect on brachial systolic BP and HRV to sympathoexcitation.
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Vol. 40 No. 4 (2023) = A5t wAA7 28kl digt A 9 AeAA ks g8kl vAs 9F 3

7Fedol Ax F4EA e AAoARt A= ofstltt. &2 A= A2Alddictae] A&
el digt 2= FE Aol wEtq & AL Sde W2 F AFSHFNo. UOS
fxzol avE FHE &+ e FHEYA 2 IRB  2020-10). di&#=< AAd B2
E°] Zasith 59|, 4357 2EHA A (Table 1>} Ztt.
o dizt ddd vede diA & 5 UeA A ddAel 2237]= G*Power 3.1 ©]
o digt SA= ¢ urb & Aol o gsto] ArEskanh. anarlE 0258 AAsia
BF7E 2EH 2 Hi A v ot avt fFelaEs 0.05, AA=E 80%= shdle w 24
S HQlod diokaQl Am oz FotA] Bog AFEeIT A7 AAl % Az A
25 AL & Qe 2AE AL By oiy 2 Al 127g0] EaRjt Zom Yepgou, Ik
o A A FAE HE T ¢ U A gEE Adsto] 155 A4St
ojch. & Ao FA2 [ZRE AQloflA ekt
AAE ol 8e w7 B4%te f=d ~EF 2.2, H4A
2o disl] Aesh= FoFe v Zol s 2 A= A9 2#4 AA(andomized
A AeAAEA Hee g9t A2 2 deA 4 cross—over design) A= Y =AM, oAt
Este Aot # dAF= 5= €= Aol 4 © A AT ot HA F F Ho] Ao 2
dEF HAR Al TRt ERoha WS ofst T Zostddot. 2ok AHAel mIE A
AZ1 A=A S8 SAE AolRte MES (washout)A17]17] fI5ted &4 Atole] 7|72
Al & 39= sielew, ARt F7)o) wmE &4 ¥
= Aofsrl S8l FLE Aol AARE
IS,
2, gdauky WHANFA B Sle) HEHCR ARG
= Ul yekdr HAHcold pressor test)E At
21, A gsto] A weAdS SAsAL A A4
2 A7 e 20t A 159 9%, o o] 7] 30 ol AAlstie. A A=) 7
6)S o= stplom Ay, 57 - HASHA b2 AdEol A ofmet A= glo] 30
A, TEAA, A A AT PG #E 0 29 FAS FAstES ofdlal &oh Axe] B
AR FES Egshe AR gtk Ba gof A AXS e JHM Huske 2ot
AHel digh 7Ixtelv F=es adstA] skt W = 3027 FFHsteE stelch
BE didze Ad A Al i A8 FE = WA A ol A AT ol TE
o B A B AEE @ T Al 4 AR GASL 9men AAMY 49, Eue

Table 1. Physical characteristics of the subjects

Variables data(mean=SD)
Male/Female 9/6
Age (yrs) 23.1+1.94
Weight (cm) 68.9+12.61
Height (kg) 173.1£8.80
BMI (kg/m?) 22.6+2.60
Body Fat (%) 21.7+6.87
SBP (mmHg) 114.4+9.20
DBP (mmHg) 72.0+7.70

Note. Values are presented as meanzstandard deviation. BMI: body mass index, SBP:
systolic blood pressure, DBP: diastolic blood pressure.
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Overall design of CPT to assess cardiovascular reactivity BP.HR
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1. Control 30 min(Rest)

2, Music 30 min
(Preference music)
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Fig. 1. Overall design of cold pressor test(CPT) to assess cardiovascular reactivity.
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Vol. 40 No. 4 (2023) = A5t wAA7 28t digt Add 9 AeAA ke g8t vAs dF 5

e flst] 54 B4 2¥e W5 o5 o o=

EES AASHITh Aol R ARFEY 24

Pﬂl T G FHoR AASIHA £4 AX 3.1, defdr ZAtol mE MR HEY
E¢Jo]l= Kubios 3.1(Biosigna Analysis and WJordl A A T EA x|t LoF Az »

Medlcal Image Froup, Department of Physics, = Adr A=l L=27] Fo AMetEul o)9f

University of Kuopio, Finland)& ©]-85F9tt. 718, =A% 22798t Ja|1 =S o]

7| @eto] A7l whet SofakAl Z7FskArH(p <

2.8, X2 Xz 001)<Table 2). 1=y 2ot Al7] 7+ F22t
SAE e Ame Bo ZFHE AASH & avte frolshAl skt

Aot A gof AA el wE ARPE FEHA

=90 WskE dotrr] S8 & el A (EA, 3.2, §|827| FZtolMe] et w3t

= A3Det ] H*-J SAAIAE AAE A, getar A4 o] % 357 Rt o] dek ¥

ArE T 30x, T= F 30%, 120%)2 =HHA 3ts AwE Z3Table 3>, & 117\101]/\1 &

o7 ot 2x4 FHESA oA EAEA] s 57 4 v4°} da7t Uebgev(p

(two—-way ANOVA with repeated measures)& =.008) TA AA= FoT wHIpt #EEA] I

AASHRAT. ot AR eF FA AA] IF ZolH g e At FetEd olehr] ‘é%}, FHEH +57] €

Al 54 A7l @ Aol gk ol 8% die 4 At SHFH olgr] detol o HH7F FA

Aom ASRAME AAsH BE SAAYE Az Heh defo] o getEE S UES

SPSS-PC  version 26.0(SPSS Inc., Chicago, U EAAoR Golst zlol= vpeERbR] okt
USAE ol&sotglen, folesd < 005 2 A {Table 3.
Astict.

Table 2. Cardiovascular reactivity in response to cold pressor test and recovery at each time
period in following music or control trials

p—value

Variables Trial  Baseline CPT-30s Rec-30s Rec—120s
Time Trial Interaction

HR MU  62+8 69+12 58+7 59+8
(bpm)  CON 6249 68+12 58+9 59+9
bSRP MU 11249 129414  117+10 11549
(mmHg) CON 11449 132+12  116=%11 115+ 10
bDRP MU 7248 92412 76+8 73+8
(mmHg) CON 7248 92+9 76+7 74+6
SBp MU  98+9 119416  104+10 100+8
(mmHg) CON 10049 120+11 103+10 100+9
DBP MU 73+8 93+12 77+8 7448
(mmHg) CON 7348 93+9 77+7 75+6

<.001 0.970 0.925

<.001 0.585 0.099

<.001 0.804 0.924

<001 0.819 0.337

<001 0.893 0.918

Note. Value are presented as mean=standrad deviation. CPT: cold pressor test, HR: heart rate,
MU: music listening, CON: control, SBP: systolic blood pressure, DBP: diastolic blood pressure,
bSBP: brachial SBP, bDBP: brachial DBP, cSBP: central SBP, cDBP: central DBP.
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Table 3. Blood pressure in response to recovery time period(REC-30sec, 120sec) in following music
or control trials

Variables Trial Difference t d.f pvalue
bSBP MU 2.3+29 3.095 14 0.008
(mmHg) CON 1.7£34 1.956 14 1.956
bDBP MU 3.5%35 3.879 14 0.002
(mmHg) CON 2.5+34 2.846 14 0.013
cSBP MU 4.0£3.0 5.205 14 <.001
(mmHg) CON 2.9+3.0 3.735 14 0.002
cDBP MU 3.5£3.5 3.954 14 0.001
(mmHg) CON 2.5+3.3 2.942 14 0.011

Note. Value are presented as mean=standrad deviation. MU: music control, CON: control, SBP:
systolic blood pressure, DBP: diastolic blood pressure, bSBP: brachial SBP, bDBP: brachial DBP,
cSBP: central SBP, cDBP: central DBP.

Table 4. Heart rate variability in response to cold pressor test and recovery at each time period in
following music or control trials

p—value
Variables  Trial Baseline Pre-CPT Recovery
Time Trial Interaction
MU 51.7+24.3 69.5+29.3 59.3+20.7
SDNN 0.010 0.997 0.481
(ms) CON 5544223 65.2+15.8 60.0£22.9
TP MU  2900.1£2930.7 5153.7+3860.3 3565.3+£2343.6
2 0.027 0.720 0.247
(ms?) CON  3076.24+2398.6 3989.9+1754.5 3845.5+2968.0
HF MU  2376.3+2834.5 4052.843852.1 2379.2+1880.9

5 0.252 0.661  0.094
(ms”) CON  2467.742242.9 2711.8+1377.1 2831.94+2750.8

Note. Value are presented as mean+standrad deviation. MU: music control, CON: control, CPT:
cold pressor test, SDNN: standard deviation of the NN intervals, TP: total power, HF: high
frequency.

3.3, AlHIHO|= 714 EAFEH gt HA A7 ] bl A
Aebglol =7 A3 5o XA 9 FA AHA AAGE Ao gt 24 dat FoF A7 SA

nEofA ekt AHAF F<t SDNN(standard Aol Hlsl SDNN, TP, HF7} A4S {9

deviation of the NN intervals)@} TP(total SHA| Z7FSFth Table 5). 18uh yet AA

power)+= Al7]el whE} {93t WIS UEdl oy A 3 A7A Az k9] 2ol folskA] ek

HF(high frequency)= 5252 ¢ttt Eg A c}.
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(Table. 4>.

(
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Table 5. Changes in heart rate variability before CPT with music or control trials

Variables Trial Difference t df pvalue
MU 16.4+14.7 4.300 14 0.001
SDNN(ms)
CON 9.8+184 1.924 12 0.078
) MU 1950.3+2036.3 3.709 14 0.002
TP(ms®)
CON 913.8+£1743.5 1.890 12 0.083
5 MU 1452.9+1928.9 2.917 14 0.011
HF(ms*)
CON 244.1+£1777.0 0.495 12 0.629

Note. Value are presented as mean+standrad deviation. MU: music control, CON: control
SDNN: standard deviation of the NN intervals, TP: total power, HF: high frequency.
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