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Does the expectation of travel affect subjective well-being?: Measurement and analysis
of heart rate variability of undergraduate and graduate students

o EEEEETY

Gag - HMLTHANE - BHE 0 2

Park, Sang-Hee - Jung, San-Seol - Choi, Ji-Hyeon - Kang, Seo-Hyeon - Lee, Hoon

2 % AREN PR FE B GF F A Aol o], olsh L ojye 152 el WE F
24 Yo RPN GFL F0h 1 FAAE AP AL oY A - F - Fol FFS IAE FoL R
o, ool W3} MEe| JFE I T8I G2ekn & 5 Uk o APE oI QA2 At ol Fo
43} A4z 2 7ol ofw e Gl QA BB, ABHoR B Fed RN EES B3] A
EO YL AWA AR AT 34 5 YEAS FAKDA Wk ATE 4B A7 FolE Y
oz 14 29 7o) oS thiok 49 A7 Asdn, 1 A% 29 P83} Qo= el WAL G
(+)9] 4BBAZ N2 Fel BAYS FASATE EF A 7thst ezl Aupiel Alelo)
FOIPIR QAL mEH0H ol oI e A|thie] FoHFE ol F PE E FoblE AOE B
4 5 ok A gt g F 43} A, FeH Q8 Aol FHH FPAIL =EEE
ot ofa) He) ATfuct el F Y3AE FPHOE A3, o8 Bl o} F PRAE JFE WAE Aow

Received May 13, 2022 Revised Jun 23, 2022 Accepted Jun 28, 2022

*

o] =& A2AAe] vt &9 =S 4 &Este] 4 - Belste] AN e 20199 thelE wSF-
A AT KPS o} FH AP (NRF-2019S1A5C2A02082896). This work was written
using the part of data from the second author’s doctoral degree thesis and supported by the
Ministry of Education of the Republic of Korea and the National Research Foundation of
Korea(NRF-2019S1A5C2A02082896)
ghoksty #3348yt AALFY . e-mail: sanghee0402@hanyang.ac.kr
Master's Student, Department of Tourism, Hanyang University.
e gpok gty #P8F 9AL e-mail: jsan0114@naver.com
Ph.D., Department of Tourism, Hanyang University.
e ok sty AP YA . e-mail: jihy27 @naver.com
Master's Student, Department of Tourism, Hanyang University.
e grok gt B8t A . e-mail: kshdh4545@hanyang.ac.kr
Master's Student, Department of Tourism, Hanyang University.
s gty gt FFE w4 (AIAAY . e-mail: hoon2@hanyang.ac.kr

(Corresponding author) Professor, Department of Tourism, Hanyang University.

*

*

Copyright © The Tourism Sciences Society of Korea 2022. This is an open access article distributed under the terms of the
Creative Commons Attribution License(CC BY, https://creativecommons.org/ licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction of the work in any medium, provided the original authors and source are properly cited.




38 WA T Al467 A6E (A A196%)

& 3k o] AFE A BN Al 2 el He] S Sl Ael-Ae] AFEre] fojvid g
AE 2lsto] YA s &83 AefAze] AR 4 7he/dE FAsisivhe AollA 2ozt girt. of9f
ATEIE 7o PS5 3 A2 35| FAH A& vidske As Algkstaat gt

2
>
®
J
=]
N
0x
=
ro
>

M
e
J-I-
0z

=, AUHHO|E, J|CHELR|

ABSTRACT: Travel is one of the many activities that bring happiness to people, and such travel has
a significant effect on their life satisfaction and subjective well being. Among them, the expectation of
travel Is an important part that affects before, during, and after the trip, and it can be said that it is a
major factor influencing the subjective well being and satisfaction of the travel. The purpose of this study
IS to examine the relationship between the expectations before the trip and the expected performance
and happiness after the trip. Also it is intended to verify whether happiness, which 1s a psychological
indicator, can be expressed and measured as an objective indicator by using objective physiological
indicators. Therefore, the study conducted an experimental study on 74 study participants who traveled
for 1 night and 2 days, and as a result, it was confirmed that the relationship between subjective well
being and heart rate variation was positively correlated and significant. In addition, a significant influence
relationship was derived between expectations and heart rate variability. A significant positive influence
relationship was also derived between the psychological variables of expectation, expected performance,
and subjective well being. This study is meaningful in that it minimizes information distortion by
measuring psychological and physiological variables at the travel site, and confirms the possibility of
objective measurement of psychological indicators using physiological indicators by confirming a

significant correlation between physiological and psychological indicators.

Key words : Expectations, Perceived performance, Subjective well-being, Heart rate variability, Expectation
disconfirmation theory

1.4 & Qe 2EAQ BFolA AL BT
eloleh. ol AtEel Aotziel 9
°l

ol
Wake] AP BAAMIELZUSDSN) o] 2a3bl 443k 2 3 shih wiz 3

Ho
01]/‘1 HEek (2021 AAEE A )| w2 gt & 5 St} webs PES AlgEe] FF
gkare] P EA R o= 957l F 509 & ZV] she Y] HFAQ HRxo|A Qe gA Fd
It Helliwell et al., 2021). %3k 20184 T 93 Felokgt st A o|r]d L8tk 1
FH 202074419 41 OECD =7k EA] 2o Alges P& she Eee 74l
FollA a2 3770¢] OECD =7} % 359, #d AS7E? AbEo] YEe st S5 TolA 7t
A 149788 =A== & 6291 JEhta & Q= vAE Bo] oo}, thekst #
o] g=ele] PuAF= Hopg o] Setrt BREE Bl de EAE A ov|, A9
(KDIZAGEAE, 2021). dHo]gt 7] e AT A G BE & B
Ap5le] ZAREARL ghol] e wo A 07 Hrtsh= o A4 FEFE PIAH, A A& vk
ZEolH (Veenhoven, 1991), & FF& & 4] v 8 o F JEke vzl



thAM84 9], 20105 &8, F4%1, 2018:

Z3h, HA 3, 2020).

AP AAR AYLF S FIA= }%}
PESA THEARE oo gk 7|igRte.
3ol kS vH} m=e] "Let's Go There'
Aol A FAPek HE2AL AT}, Skl 97%
7} Qg2 st ARG A AG S A= A
PES w7tta @8t cHGielan, 2020). <
P2 AZshs 1 THEE ARER g 7]
ks B3l A5S wA vEE otk A3
A 713k Ad b FE A, 948 & =

i-ﬂm

77 2 A2 guel oz 4YE 4 glo
oA ANE A F3 oA 7 e A

oA ET} nhel] FgkS
S0t (FAS, 2017). o3 ze] ol ol
3 AFA] oL wdriE s AA A
& AR & FEollon, diito] of A
Sue ogo] BAJow ofgd Mol A7t
ol AAHAHARS, ©]F, 2016: Van
Boven & Ashworth, 2007; Wirtz et al.,
2003). &, A8 A 7|zto] 25 FHA
gugrol Eskom, oA o] 7|tz AP
o] FEHAE SN e 9T drh(AELS,
2017; Gilbert & Abdullah, 2004; Hagger &
Murray, 2009).

s 8] feiMe AlRlol a5t
oF, ARHAQl Aol e 7o} A3 S o] At
o] &7 o] FAA| 3L glof, AR/ T sk A
ol& HE7} g2 5 k(G2 H¥, 2015:
A, ds, 2019: A2, 2009: &4,
2015: Ye et al., 2019). &= %@é}b W2
e R HAEZAE bsige g 7]9de

ﬂ’%ﬂ «]5-6}3 9le] A3 /\];q,] PET =

e F8.3

]gé.# thﬂﬁztmﬂﬂ
- ]

she ek A|#E &8 4 JAvh(x44, 2007:
& 9], 2021; Tan et al., 2011).

o] Aol HAL oo gk AR 7|thztol
B n|x = JFS APA oz =5t} 3
ot o] & gl AR EQ Aol =(HRV) &
gt FetHor FHAR I dHE 34
staal gt mgh ALEE oY A Ay &

oA 71dizde] A&H e g2 FHA PR At ofu
& FEFe PAEA R FRlstaat gt} o] F 9
a gt 713529193 (institutional
review board: IRB)<] &0& AA, 14 24
A obxEo] o wdt FoAse td
o8 AR AEZAL, o @4 iBERAF E o
g & flolels Aut 71718 285t
=(HRV) 542 skt

Aaptol

1. o123 o)

o

1. ofghell A P53} 7|7 (happiness
and expectation)

o o]2& A& theket F 3 1 Ao
Z3ro]th(Van Boven & Gilovich, 2003). %
5] Q3 A|ZF HEAFE Atoof|A] g E o] O
]* gefatr] 91k =07t zldEolgirt. 9
gt = HabEql B2 AA dxEds
(hedonism)-‘j} frite] =Y F(eudaimonism) &
= —_er‘?“‘Q 11;]. g2 ] 6]-1}. o].a /\E]_n__.
(Aristippus) & d=UES 12%°| = U
o] o g doprh= Floltal il e 01'7‘4
2E2Y 2 (Aristotle) & Fro|ZYES 3
14 (the chief good)o]™ 217te] é-}"ﬂ’ﬂ =
ARl HAolg} 4t tHSmith & Diekmann,
2017). 52 AEUSS P55 FAH &4

_l\-II l‘g og,
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oA BlmA @714 o uighn, frio]
BUSE F5S oA A%, R e &
A A= AR A7|A #He] PES ofn|gt
HHuta & Ryan, 2010; Huta & Waterman,
2014).

Ak o2 o APiols PES THA
o= Hrkeke oA BAlA HZskaL ol
o} 3 o3 AlFENA =& AFH PE
= Fv 99d% T shvtolth(Diener et al.,
1997; Nicolao et al., 2009). o]&lgt &1t
< Adgof gk 7|thiztel oM E FaFs e
ot o3 Ao 7lhe od o] HrbAQl gt
oftje} ofd) o] gY&olm JaFs F7] wio]
THaeA] ¢, 2017: <kd 9], 2021: Nawijin
et al., 2010).

Larsen(2007)& o8& 574 o[HlEo| o]
st PHH FAE BoE Ao gL 93

O Hzoor

FE2 P 7t BLA
wste] S o] 7hsatrh(areAl 9, 2017:
g, 2008). F7F gl gk 7|t o
B B3xke] R Je v A
Aol dlale Wik AR AR B8t F
He e B9 sjeEe Fe
nAE As & 5 AATH(Gilbert & Abdullah,
2002: Nawijin et al., 2010). =3+ T}
Aol ostd, o8 HFE HHde =7
1 A 7Idete AlgEe] 23R B2 Akt
BT O 2 P52 =73 UATHEA 9,
2021; Bryant & Veroff, 2007; Chen et al.,
2016; Neal et al., 1999).

71E ATl oshd, 7dle ©<ed] o8 F5

>

ol
-
2
[ ([ D )

j
é“d—{m

JFE

A7z delle 24, ol Zofeke A4, AR B AT 9 F= Ao] ohet
AP 71ske Y, T 3PAR FEECIF  AYFP ASA YA Y& W] TS T
drhn Fgen. FAHCR oy A Aluge At IS (20179 A7ore A A 7]
A Tk % Ael, ¥ F w7 E Al trE o8 F s AR 99 viAe
el dSor AW E ¢ A (HAS, 2017). AL Adsilen, o A JivE 5 A%
(E 1) o8 7|chzim} ol meh My
s L7 A B 33U 33 e A we

9 e AEI9E o A9E e
AYERTG 2 48S =4,

Bryant and Veroff(2007)

Chen et al.(2016)
Neal et al.(1999)

Wl gk 7l w52 PET} o] v A dFE mA.

ol ol ek A 7]

Gilbert and Abdullah(2002) 3
.

S T EETEEr

. o A 7|k olg F FuA AR PHECE T vAE AS B,
ABHE0ID A 8 e T AE A ades qad
e 01T 8% 4 QAN TR O St 2 Av] AR T8

o] FolA

718 3}o]

= A= 3.

Nawijin et al.(2010)

F7h Aol ek 71thob wgAte] g A fE o




A7)E adew UeT ofd A7 ANE

g0l EASHY o2t SRS od F S

ot FBAY 1T A0l L mlAT
Fed Q01D BB A, 7 F wAdE 7
2ala] BAte] o] G nAE

o

( ox:]‘
N

N

2

o tiaf skt 1 A3 WG A GAA
WP7HA o g 717 2es & 57

F94 o] RolNE AL I B
A At A8 BAE A Aol of
d A%A2) Aol PR olslek 3y

ol dasltt(<xE 1) Fa).

1) 7

71dE AFA ofu R ol Yol st tE
o] FoAX|7|E HlEhAA 7tk olH, o gt A
o] zile] Yate t& w2 7|vEle At
olgld & v}, e ow JdiE vl AR
ol o] thal dSetn BEE AAstE N
9le] FEolti(Maddux, 1999). Olson and
Dover (1976)% 7Itiol tial W&at Aeol&
W= d77F desiva 388 7IgE A
Foll thgt Anjzke] AwkEQl B AlEe] ol
ok AH|RRe] ARS- A Al 2 A o] WRTHEMEE,
Add, 2003). Vroom (1964)2 7|dje]&&
AAB 71 E P2 2] A= Bk
H(Miner, 2005). Cardozo (1965)+& 71th7}
e 7H o] 7ol "Evka AFsie
o, 454 (2002)2 A7te] At PFS &
w3 Aol AV B A Aol dojd Aol
e AR o2 B sislnt. o9k 22 g
< 7ter e AR A AF Ee v
A Al tiaiA, i) AE7F A E

=
nrfe dlshs Aoz olald 4 ArkA
o]
‘:li‘

o

dutd oz 7de o HFzZ v
4= 9tk Miller (1977)& 71 E 37 7
(expected expectation), ©]’3Z& 7]th(ideal

=

ofeell TR Zeige FA Bl FPE WAL 41

expectation), #4351 71d(minimum tolerable
expectation), 3-g3%F 7[th(equitable expectation)
2 FEstRen (45, 2002), Santos and
Boote (2003)+= 7182} 7Ith (normative expect-
ation), <=4 7|t} (perdictive expectation),
vH2 71t (desired expectation), 3HAl 71dh
(minimum tolerable expectation) T2

FEIGT(FRA, 2017). FEHCR AFY
i e dESH VIde 35 AlE 52 AH A5
Abge wf g Ao datee 7S o]
st wHAR, W3 Fo FoldA de AR
I UTCFEH, 2017). 53] ¥F Aol o
g A FAHE= R 54 Tde B3R
T PFg oldishe d A<l Adoelth(d

4, 2002).

9], 2008:;
Assael, 1992: Oliver, 1980 Folu AfH|
22 738 Ao AR 71diet Tl & AARE v
o A3, 7Itel 3} Alel9] zto] HEr} vk
o 9 nx = HFEHN AEsls A S F
sh= otk (F &%, 2004: Oliver, 1980).
; ]

A e, 784 294 3
TR FEEY A3t ZTdES £2 dole
42 BYA| (positive disconfirmation), 32}
o} 71di7F G|k Wlolli= Tt Y] (confirmation),
BF7E 71del] vl £2] xd Aol F874
£ (negative disconfirmation)& &3}
Al @ (Chiu et al., 2005; Oliver, 1980).

dutd o 7l B9 S AH7t 7|
Bt} 2] SolbAY 5o Wk R EvES =
7le 88 BEYXE FAHLE olsiH Sl

A ZlUET e Ao oz YA
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BUX = P 4 9t} Oliver and Burke
(1999) = MZ& gl2Ed thold ZAgof it
7lthe] E3E ERlgk 23, 7|o-A3 vlawet
A AtE Bt A ELAVL s F
83k ggks ujHta 9tk Hui et al.
(2007)& 71HEL] =do] g2 Au|~ A
AAE ol&std Z47] th& APA 159 A7t
x2 oy HEeE FA 29 #aAES 7]
qETH oA T 7} Eof 3B ELX7
Ao o 2718 = ZoR YEyTh
gt Pizam and Milman (1993)¢] 4 Az}
WEEAA A gk 38 BEYR= oY e

dZg0l A&S sty Aotet

ﬂll

= 1:-0]‘:4

oA, 42 (2004)& B WS B34
v E3 AT, Ttk B e A
sk MEE FReIE A Agdkn e

o cia A e JBBPIA Fash

o

Lok 1 ARt A GA APATE St
SHEAH Bryant, 2003; Bryant & Veroff,
2007 Tugade & Fredrickson, 2007; Tung
& Ritchie, 2011). o)<} Zo] oA 7|zt
< WEAY] AP S B S[A slFH, o
oA 7|t 384 S BsATE AL
2 YERTHFAIY, 2008: <k ¢, 2021:
olQlAl, dHFd, 2004: F&E, 2018; 3,
2021 Abraham & Ady, 1993: Bosque &
Martin, 2008).

HI: g d 7oz g & 47 4]
Jre ma Aol

2. F84 38 (subjective well being)
iR

153} |0 g

A FET R e
S5 Ee 2 A =, dAES Qito] 3

5 vbgbe A 159 2549 Sl &
T2} @3} (Seligman & Royzman, 2003).
gro Agstnl Alglsl B = clekal o
ol A thgoj A AR, 7id A 72?454 74 4
< vt (A5, ©IF, 2016: Smith &
Diekmann, 2017).

PES nlEEs gude BHoz= A

T4 4 (hedonism)¥ Ao d# &4
(eudaimonism)e] ek, HFF2o]% #xle] g
e HwA ©@7]4Q1 A SAARA AedA
=o8l= ¥ (Huta & Waterman, 2014),
Ao d A B o] Gue Aots st 4%
st o] l3 7HA] Qe A dE A 9
nlat Bl A G714 Q1 WEke] PE-2 ow| gttt
(Huta & Ryan, 2010). <33} #giol=
AdukA o 7 FetFo|d A oA P& AL}
3ol low, FHH R PHsirh= Hrt
I9kstar ioh(gabd 9], 2021: Diener et
. 1997). 54 L (subjective wellbeing)
—?: AR A} HAH Aoz FAHT. <
A 940l 4] v A SelA Aee a
| digk AAA F7AE ofnjeby PA4 ahw=
SAAR AT FHAQN e Awett
(Diener et al., 1991). o]¢} #& T84 3
E(subjective wellbeing)< &3} FARE 9
A2 M w3 g o7k AFolA 7 Bol
AREE D ATHRAS, 2017 E%, 2017:
Diener, 1984; Hellen & Saaksjarvi, 2011).

e YPEZ o|2& 7P £ Uk 7 ok
olt}. Wl &} o Aleol= FA A
[ AL AU AT 9, 20210 dES,
2017; Gilbert & Abdullah, 2004; Sirgy,
Kruger, Lee, & Yu, 2011; Nawjin et al.,
2010). A<= Ball A 384 ¢ 44
BAE A7t Rl dgFs nAY, o= 4k
N9} A<l Yo = A A YIS F

AokF4, 2017; Neal et al., 1999; Sirgy

= rlr
N

L, N



et al., 2011). 24 k& APeke Asd
ASE 234 g Aol Hal o Ee FuA
PuL APk Aoz Jehgeh(Gilbert &
Abdullah, 2004).
W3} 79 P o)

of ol gk 7|tizhe: FaH ol o

e uAert? 43

= AoJstua}l gt

H2: o9 ¥ 47 J4e oy F 784
Hoj §gre md Aojr.

SlA el nrEo EX Ad o] Z3LA o
AR, R 5 el 2ol AL F 3 Aulho]=(HRV) S AlglA Ao
7, JHQ1AEQl wEzo 2 (U, 2002), AE HA)
.
of gk kA<l HrtR olaf g 4 Slrt. vk 3
He 243 AP 59 VIR WA ol A ASUFAL) BFS BT S 9l YEAQ
Aol 34 A2l dUE £t (Diener A E Z 3P} AlekHo| % (heart rate variability:
et al., 1997). wetd P& TS o= HRV)e|tH(#H¥ &, =713, 2004). Avhde|=
Mo, Ad & FEaHA 3HAA AAE ' AE FEE e Adez, A45Ee A
A el & 4 AT (A 9], 2021). ks ko] W3t FA =, shuel AT elA
o] AFolAE oAl gt TAA H7HE Ed & AATF7] Ateldl Yehde Ae HsE
2 e A s34 Audus gls] ongeh (g5, 2020). oA A&Al7dA <
98le] @ E-(happiness)< Diener (1984)7}F WA RuaAlAd od) 2HATHS-F
A FHA & (subjective wellbeing) & W, 2004). AABAY AelF oz o™ Al
RR Time Series
12+ b J
=Y o B
R T M) | ,J\“ ) :
08 1
o L L L L L Sample 2 " X ]
00:00:00 00:08:20 00:16:40 00:25:00 00:33:20 00:41:40 00:50:00 00:58:20 01:06:40
Selected Detrended l?R Series
ooz} = [ ~— g
= —~ ‘\\ ‘,‘-" N T R o ,_
& B \'\\ /\/\\“\\/\/>\“I e "7/ \\\ //\,,-—"""/- Nt
0.02 ) S ) N ‘ ‘ ) ) ) I\V‘ ‘ E
00:49:05 00:45:10 00:49:15 00:49:20 00:49:25 00:49:30 00:49:35 00:49:40 00:49:45 00:49:50
Time (h:min:s)
Time-Domain Results Frequency-Domain Results (FFT spectrum)
Variable Units Value RR distribution Variable Units VLF LF HF RR Spectrum
Mean RR* (ms) 848 Frequency band (Hz) 0.00-0.04 004015 0.15-040 0001
Mean HR* (bpm) 7 Peak frequency  (Hz) 0040 0050 0150
Min HR (bpm) 70 Power (ms?) 9 39 7 n
Max HR (bpm) » £ Power (log) 2150 3674 1934 §
SDNN (ms) 77 8 Power (%) 1563 7175 1260 &
S ms) 50 ® F'olmer_ (nu) 8505 1494 =
NN50 (beats) 0 2 Total power sy 55 o
PNNS50 (%) 0.00 Total Power (log)  4.006
RR triangular index 259 LF/HF ratio 5694
TINN (ms) 250 RESP (Hz) - 0 y -
Siress Index (SI) 398 o & 0 01 02 03 04 05
5 e ,Q. Frequency (Hz)
* ol dTolA A oA T4 g e r 248 A g AubdolE AR
(T8 1) oY 3ol plafHo|s 24 Azt



o] 4l¥hdel = (HRV) & A&7 AlS] 282
GFL Mo} Belglol Wakstn THL} )
FHASRAT, 294 e BAYF AYE

A= Wsgkdo] A1 wedt Holth(Filaire
et al., 2010; Task of The European Society
of Cardiology and The North American

1o Jo oo
i

Society of Pacing and Electrophysiology,
1996). =, A7t =z AN AR

ot EtAsAl e A(FA7} &) ol v, Wk
A7t Eeketa FH A1 Adeold Adpiel e
As7b Ax gxee ezt "ok webA
Folw= 2|7} o 7jQle] AAA A

e o rr
o

o
S o |
o

I ol

N o
o
2
=
o

N
o
o
i)

9,
<
=
pacs
o
-z
o,
2

4 2}

g o) 77l Ao bt

HTan et al., 2011).

|=(HRV) = thgt Aol A At

ARbAo| T oRlatA A&7 7]

o AoH ARERe] Riekstal, B
A

A s WG

Y O et
uéP‘IUf
\11_%\11034‘
&30 1o

E]\]

ot
o
=
d

oft
ol ox %0
£
i,

ok

o

N,

o
fu
>
)
ol

F7] wizoll Fedabel AFgto
=74, 2004: Le Rolle et al.,

& o off op
oy Mo

=
)
o
Sl

2008; Mancia et al., 1997). ¥&d 9] (2012)
= Tl A o] AubHolze} %8 9 B,
A eRle] FRHYE Hete ATE 1
st oAl ¢ (2021)S Aupcl=s} g
7 vhekek AelA, FAA ik Sgste] 4y
22 o] AAA, HAA Aol mA= FFH
= 4734

AupAol =2 S48k ffgk EAHE AIZHY
o TANY T B4 7RR FEE
ot dRkdo g AejA AHE glstr] fAsiA
= TP(AA F39 7%, total power), LF(A
T3 949, low frequency power), HF(3L
F3999 high frequency power), SDNN

(RR 7H49] %92}, standard deviation of
normal to normal intervals) A% 5 &8
shal UTHHY 9, 20055 o]AE €, 2021;
Laborde et al., 2011).

Ao = A Al 7Rt oy el Alg]

9 (201202
517k e} e Ee] At AE 2 g
A e B A3 NEAEE 9
ARzl 28A e tize] v 2E
Hesh 2Ed2 39 AE eV
u, JupolE AR 3 aAAA @

—~~

normalized LF)$ LF/HF®|9] 7Ha,

A A% (normalized HF

o
s
o

E
olN
N
iy

e Bl ox 1;? [ o
R
o

Ql Aol sl Aoz vehdthAppelhans, &
Luecken, 2006; Duarte, & Pinto-Gouveia,
2017; Geisler et al., 2010; Zhu et al., 2019).

3] Geisler et al. (2010)& 4JdRio]
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(e ]%513 21734, 2015 Kemp et al., 2010;
O'connor et al., 2002).

W FoflA P&l Fxlof| ek gaHE o
et ol AFFe] AlEIAEY QI TR
ZleYslo] AR FHof| tigt =27} Fojem
Ak, WA 7] e EdE o i
SREHE Hop AHA o2 HE57] st A
24 A FQ] A2AAY A RS 48 Favt
ATt Ohe et al.(2017)2 AHHA| - #g<] A
214, 4lElF] o|gka EH—J A%, A

]v-% A 2 AgA ojgg ¥
om, olYg FHE AR —?‘ 3~
Q‘” Ao ® ettt wek AelA A3
A ARE dEsto] v = 4717 B4
A, A=A A7l mxl= gkl
g Az, ARG S Ae Aol AR
714 om Ae], AeAQl oj¢kg
2 Yehdth(Joung et al., 2020).
o] A4S & 604 ©F ”J% EH
o) He ~EY 2~ 2o det 34,
AHAE et 27 o8 & ~Eg|
o g 4 dF A=2HEANA ForlE A
HAH(Maeda et al., 2019).

o] AF= AupHo|r} thekdt AelE Ko
T Addke APAdTFE e gt 59,
87 Aol Fasta 344 Aol S7tekd
dA o2 P& 2| Zto] folatA molxith= Al
PATE Faste] (P4 9, 2022 Dishman
et al., 2000; Kemp et al., 2010; Nawjin
et al., 2010), A¥e| =8 T3l A= 5%
st ZjQle] A& s vofstaal gt
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01 ZA A= APAFE 7Rt R s
52 Diener et al.

(1985)4 AL, 7ldE 7= F
A 2‘ﬁ%(Dlener et al., 1985) A& &4
sto] of o gk 7t or 224 o E o
Atk AT Aol gt H e dadTet ol
71l gk Adate] viu Frpias 28t
35 Adsidck(d14, 20170 d 9,
2021 5. 2002) 7 W 2595e
=]

w3gst 5 i}
N AR 593 B ol 287 2019 2
E ¥ 335lom, o8 noz 24gug

= =

2 Ed| 2o 1?510}3— X*ES’Jr AR 73 A 9] 22
3 A= o= dulskes ARE, B2
AelA o A%e R olad 4 UnHEY
T, =7, 2004).

TAH o2 Auhie] == POLAR Verity 4
H 71718 géetel SAEH. 9 771E 19
24 o3 /klzﬂ 717t Zob 2 Aluke Z~(HR,
bpm)E A= F . SHE 23 4l olE
= ag= /\]—_‘C.L-g,—}‘:_ 740] 0}143]-, Kubios =

OSB3l Al S8alof sk rbe] Alut
g 3o} 9. FAHCR Y
3 Aol 2o AAS el
17491 5E-10% 7t Hlo|HE Alvk

Al HlolE s B
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2 Kubios Z2IS g3l Aluhio
A% (SDNN, RMSSD, TP)& =&3la &

o gsisict.

2) ATche

e ste] skl

2 Ml

ATWIARE AP A, AEAAA 59
= 5 3041 ols}

A4 o e e A ﬂaw

= =2 H8S 7‘(}1] )

fraoRs
Aol 29
7h 28 H w7 vebE

= Ajle] 457 (60.

2. Hloly] =

o 24

o] A= UAEFTEAL

CRENRPEE

ol 21-23(40.5%)°] =7 Yebstt. 73
=

0
9(39.2%) 02 % £49 AR

Z_
=

= 2dste /\1 3| E%Ei 0463 Oﬂ/ﬂ
50}9], o]/\]-o] ;\1 7;};] ok o] =71 ﬁ;g 2z 63 o].oﬂ
3l AAdellA 7 £S5k

W ARE ::ws}azz, 2 AeIA] Aol E
g vz Besdt. AdA4e4 Bee 5
3 A8 BE (8 29 2

ol e Qe

wel 4

st mzﬂwsi 19 Wt 2y dE2A}
tg =)

g ANgdon, F 17799 B 94
AT ol Fbs AlE WE TR o
A7E AR, 48 PEE A7 =27
of A% AR WAF el =4
S Wold & A4 F49 obEo] @=ed]
Bgom 19 293 YL thiet P4
49< Fasd. A% 2% 99 M=y
o)A AEQ FuA Qus YA Jue

(E 2) MHHZR{X QAT EA S EM
ik e
Py

Eh CC A41(55.4)
o 33(44.6)
18-2041 11(14.9)
AF) 21-23A 30(40.5)
24-26A] 24(32.4)
27-29A] 9(12.2)
29 2= o]‘__ o3 29(392)

Ngoley 43 B3 $o] e A
74 00453 me _;.:__o] 9)\% 1}@ 15(60.8)
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T: b | QR
of 8y 71tz 7] gkt

Gl HRV &
T2: Qe Ho]
o} 3y i
122} HRV =&

HR

T3: Q1] Hof
o3y 7|9k
297 HRV 2=
T4 e Z3 Elany
i o] Al = | et

% = o= | HRV =&

____________________________________________________________________________________________________________

[ moga | [ meews | [ wows | [ wows || moews | [ menx ||
o il SN TN | !
5 /7IEH%.‘ [ h A \"r—r‘/ ) /7M17DP W "‘:"if”*ai"l\i. i
! /i [\ 0] Al Jlrr O] A /gl 3 o / !
E - / Hl \]j]i_'/ Vs i E \_l_i_l'/ / H2 \\\Oiﬂ' / E i \\‘1/ J/ H3 \\FiV)/ E

............................................................................................................

A, Al Aok AelA AR 75 A A Aol 45 29 2%, 71U} o & A3
& e IARAE AT A7 BEL QAo A 3 8w E3o] e§EEE At
(a9 3)3 2 o EAelA Alelstit. !

259.464(df=10, p{0.000)°]3L & &Ato]
| o) Al W o A= 703.705%,% Ueht 34 99 89l AY

< =2 o2 Yt 71dizke] KMO #2

T 0.803%, Bartlette] 734 A% 2z} 227.199

b3 (df=15, p<0.000), FAT4te] 61.824%=

. & o] 8319 velon | g = g3t <149 A9 KMO

o wHeWx IHE Tt 2 23 34 e 0.828%, Bartlette] 734 #% 23
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330.893(df=15, p<0.000), F&EAR 71.346%
2 e 7 aQlel duele A3 Ao
Ehaet.

(& 4) Fa). 784 P53k RMSSD 3]
AE 0.274%, T84 YB3} TP 7te] &)
0.242, ¥4 =3 SDNN zte] A=
0.197% p € 0.05 FFA %] FAS B3

rorr e

r

1;}.2_
R Y

2. A wigeel Al w43

AR AR FBA B2o] BHa

A= o AEA A7 Aubdol = ek ol A
kS & & ot AlERge AERee A=
o] Aol A el Aupdolmel Al ARG s o3t BAS sHold -
 FHA P& 7te] AABAE Tt 2=
(F 3) &l Q0| 2M A7|
Cronbach’s
3 5 DERE
& ™ LA Alpha
U= o] ol w3t .920
Ao 2 v U7} vigle A8E gt ot 901
FHE A e ol vErt 35 Aogan Rerh .870 910
e AUA Ag g8 w4t .801
s 2225 41 QS 2 ogista it .793

KMO: 0.837, Bartlett's test of sphericity: 259.464(p<0.000), Total variance explained(%): 73.705

AP S & W YA PYME =2 Aol 7T .853
Adoidgel g o] =L F5 Aol 7kt 838
ezt ﬂﬁﬂfﬂ%‘%‘% P& Aol 7Igich i 792 857
AR E oAl o] HelM Hit gle do7IE 7t 791
AAAGL YA u|E F= o715 Zgitt 781
Ao U Sohie ofgo] d Heolg} 7t 645

KMO: 0.803, Bartlett's test of sphericity: 227.199(p<0.000), Total variance explained(%): 61.824

JIoisiE Auc Aoz Aded 29e AR 874
Z1oishE A} Aol die o] “Ae F30 872
ot xS R ARele e ele] ol B sle deisi, 846 010
STET Taee st Addae JelA dvE Fe agelsid. 833 '
ZloiE AW AdAdE JE BolE & e Aol 820
Zloisid Aun Addde 244 442 =i a5 820

KMO: 0.828, Bartlett's test of sphericity: 330.893(p{0.000), Total variance explained(%): 71.346

(F 4) ¥ 2 e =49
RMSSD TP SDNN o4 g5
RMSSD 1
TP 0.725"* 1
SDNN 0.849** 0.883"* 1
o g5 0.274* 0.242* 0.197* 1

+p € 0.05. #x p ( 0.01. #++ p € 0.001
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3. el wipel Aol Wipe] G| 25 RPae 0.23901lem Y AdEs Fite
22.635, pate 0.0002.= Uehdr}. wat 5 ¥
\

°f A= ARl Amdd FHH YRR A ) o) ggAE BE, p(0.001 FEAA
A|E] AP Z(HRV)E E83te] o< o] wegko 2 9ol3 Ans} UJEkom t-value
AP il el BIHE GRS AAShAE o)y 7582 yead wepd o) £ A3 9
sttt Galeshiokll e Al 4 Rt 2ol gt 7|7kl 8k A= A A=}, o
Aeld &4 W] HAE & W FAE AR  ojg) AojalSo] ojd) A 7|7} oW o3
el Sk s o AEAROIE, g g a0 9 2 st oz AN
eHlE, 2012). webd gAYl AARY L g
I} Aleldreh Aeiite] o)A 8A S Qe
W47 FgRAe) 242 vaae ol wet (2) H2: oft) % Ao} oAl ofgy %
AR 2 FEQl Aol & (HRV) & 3l & FoA M=o Folet e 0l
< Uehle shte] Ax9lS glstast dvt Aolct
A3} 13} T84 P8 o] JFRAS B
D HElEs 2 sl7lEs 57) 91814 A9 F Z5F AT A4 SUR
- F2, oY R F 3UH PR FUSE
AT R OEEE M T N sk neaanas s a9 23
AT o F 4T A2 e GIBAZ A P8ol @ A7} 949 A Au L e
9a)7] Aa g A SR e SRES Ul R 0.215009000 BY AREE o
2, o T 333 A NS FTHEUTE o Bl = Fat& 19.718, pake 0.0000.2 e}
= 93RS AT B8 A woh g T owel e 9% wAE B

AER (E 5)E AEE, 5059 o T p(0.001 FEAN Pl BFow foIat Az
Q3 QAe) U Jlvidel AuEe el 7 Jerken tvaluert 4.4412 JeRgT,

TEHUSF =¥ B t-value D
o= _
0 st o C35) 2.569 012
71enzE .489 4.758 .000

&g YU B t-value p
Ap2= -
12 2pH Pu (”) 2990 o
A3 <l 464 4.441 .000

I R*=.215, F=19.718, « p ( 0.05. ++ p { 0.01. #+x p < 0.001
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wep e o] ta o 5 A3 4e)
9% WAL AAHUT. & A F S
g 49E A QAB5E F8e 8w

ZolA= Ao e 4 9l

Bryant & Veroff, 2007; Chen et al., 2016;
Neal et al., 1999). 4Alvpdol == A2l A
23 el AFE] AlgARl BHE st
Jom (M7, 2007), 53] AgAES P&
o] Ut} dadTel oshH AlubHolx=

A7 & AHE FAEHE AAES A
2 ake] Aol Fa1 4leA o] e Hol
Aom, FA7} e AMELFE FEA A
o ¢ A & Ukl &F - A4, 2015:
Kemp et al., 2010; O'connor et al., 2002).
T3 Aol e A A 34T 3
£ 3] A xEe]H (Appelhans, & Luecken,
2006), AlubHolz=e}l G4l Al 7 Aol
o fomgt A A7t =EEHATHGeisler
et al, 2010). Nawjin et al.(2010)2 g4
ol Zgo] Fhaetal 3HAL el 7k
dUA o8 g A Zto] Fofn|atA Folxltial
atsion, Falogoe kol eE &85
of WA 272 vtotetn, B4 2] A
2 P& 7R E Aoz vt (Tan et
al., 2011). webA o8] 71zt 2 A7 <l

Ach

RS
o [E o
o=
2 g
o
o
sz -
i
ol
Ho
10
ok
OiL
oo o
l
v

RO

==
1%
ik
4 4
%0
kY

Heo] 7|32 gRlEnitt 2folz yERd
t}. Cohen(1988)<9] 7|Fol <jshd A
Ao wet g2 FFow EFsta vt o
Aol Ael-Ale] A+ ZA3+= Cohen(1988)2]
71 ot drgEo] vtont o ek AAY
(2013)°l w2d SYWF 7 455 4
FAGE] gho] Holx]7]d, S AT d = ¥
S AE s 7 g Qe AdFske] B A9

A3k felvisita 2 & g,

e,

Aol g A Sigel E5E ol
F Pugo] £2 Aolas HAE AR 9

sto] e&qte] g4 2] 3EQ1 RMSSD(the root
mean square differences of successive
R-R intervals) & tiel¥s+= st F W
T 2] #AE AW BT RMSSD7F 55
5 079 BedE Bola FEAE 0|9} H]
#5}7] W&o]tHTan et al., 2011). RMSSD
PIHoR AN BYAE JulsH, 5
A7} wehE 42D RS epde,

o
=1 <] =
A e

==

fr

4 A3E A (R )2 , &
Q1 RMSSDel digh 71dize] #A Ad
el = R*HS 0.0710]191eH 23 23

U= FaEe 5.470, pake 0.0222
o} mE3 T ool ko] A
p<0.001 FollA el Weko = fojst Axrt

O Y (™)
U o e 2o

TEHF Sy B t-value P
(35 - 24.602 .000
H3 RMSSD
71 .266 2.339 .022

1 R*=.071, F=5.470, « p € 0.05. +« p ( 0.01. = p ¢ 0.001
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Uebgon | t-valueZt 2.339% Yebgict. uhet ATFAAES B p0.001 oA o] wHak
A1 RMSSDell thgh 71tizke] g3k #Al= A|A| o=z ot Azt yehgoew, t-value’t
HAT}. ol o Ao 7iigto] 45 o 1.870% Yelsitt. webA SDNNoﬂ gt 71

T Pugke] QoA AEQ RMSSD E3F wob Ao & WA= AR H3AH. o= A4F A
Ae Aoz dibed itk &, oA A 7ldizk ZIdige] 1S o) F 5gke] g2H A
o] 255 o  AeH P& w3 Fsete ERl SDNN &g Eoie Ao sid ¢
Zolgt & ¢ 9ot Atk &, o3 A 7dizto] EEE oY F 4

(2) ofdl & 7|cHz2 SDNNof| 72lst

o8t ola Zolch (3) ofgh ™ Tzt TPoll Rolst Hske
At AelA W ke GRRAE U " Zol=
N Aaln o A e AU SERse o 484 as e 9guE ue

ojgf F =43 SDNN(the standard 7] YeiA] I8 A 23 7S SYPASR,

deviation of normal to normal R-R ojg) & =43k TP(total power) & TEHFE
intervals) S TEHTR o dedARNES st TS| AN S AAE T TPE 9744
AABATE SDNNE 934 o=m ~Ef s A o7 A& EASE nlsiH, FAL 2
P& 9v|siH, SDNNO| FX7} =255 FE A4S dudE JYERAtH(Tan et al.,
7det 2ol Egk etk o9k HlE|sith(Tan 2011). SIAEA 275 A (2 9E Ay
et al., 2011). 3TN Z2AE A2l (£ 8) B FEHFR1 TP wigh 7]diztzke] A 9
= AT EY, FE5ASQ SDNNe| tigh 71zt AdE s Yehdl= R*a2 0.0560191eH 23
o B dREs Uehie R 0.046°1%0  ARES ofvlshe Fak 4.233, pak 0.043
om By AYP=E Yehll= Fak2 5470, p = Uehgth gk F ol ke JgeAE

e 0.022°02 vEhgth wek 7 WHel 3t H pC0.001 FFollA &) Wakom frofgh @

(£ 8) M2l Mals wis 7h 87124 2}

FE5AF SPHs B t-value P
(3) - 31.034 .000
H3 SDNN
71z 215 1.870 .066

(£ 9) M2l Mals w5 7h 87124 2}

TE5AF SYHs B t-value P
(%) - 77.832 .000
H3 TP
71zt .236 2.057 .043

‘7r:: Rz:056 F:4233, * D 005 #x P 001 #xx P < 0001
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7 yehtow | t-valueZt 2.0572 e
o} weba] TPl thet 7|tizke] J&F A= Al
2 HAJek, ol o Ao 7|vizte] EEFE
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ZH. ole F
o] =7} 7o) L%a}L AR AR Ay o]
e Ao AN 4 ok Ay Wl 7]
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o
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.
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9], 2021; Bryant & Veroff, 2007; Chen
et al., 2016: Gilbert & Abdullah, 2004:
Hagger & Murray, 2009; Neal et al., 1999;
Tugade & Fredrickson, 2007: Tung &
Ritchie, 2011).
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