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i OE I AAMCIWALRETIRE NS R, MIIBE ARSI A BT R I E & SR R R O 3248 J bk
(Heart rate variability, HRV) AAILAISE R, LiEwA IESREH PP REDLH o DhEE NS EALARTE X NAMAEE AR 1L
PREE A SO R E ) —FhBE sk . WP E RS . YIRS . WINEEIREFIE &> 4 FRFEE
Sk, D FHIAFEX 4 FRTHY HRV 3885 . 4558 BUR, HRV B ARG R &2 BIfE7E B A E, & HRV B
PIHAR IR H HRV S50 LIS HRYV AR S . S5 R, IESYEReE N A BLH T e 5 DR A

AKX,
KEIA FRRIER; AAHLL TIRENERE, LR RE
4SS B845;R395

1 515

“IE7%” (mindfulness)iX >k IR T 2= A &,
UL SSAESRAS B T ORI Z B 6 vE . WIFSE)Z 1, T
20 AR FIES M IS SCEGE AR BIUE K, M
FHZ I, 1E ST R 2 i 2GR . 20F .
IR T TE A5 Ak

M4, TEZFTTEAR R AT A2 MR LR ] 2 A4
FHAIL G FIR 2 2 SCKs DA IE 28 6k it B A 17 A9 4 2
A S A BRI 5 T i — Lo h B, I DA A
FERIAN L, FEBLEEAE [ ARSI ST o
11 ERMS5ER

I R AR A B R X Y R R A g 5%
(Kabat-Zinn, 1994), 1IE&R&—ud e, HEXY T
B 1 FF ik 5 32 44 (Baer, Smith, & Allen, 2004;
Bishop et al., 2004; Brown & Ryan, 2003; Chambers,
Gullone, & Allen, 2009). IE&WIESEHIY T —FR
Hl 4 A5 1 (Didonna, 2009). 1E R —Fh 4k g 5
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. F Kabat-Zinn (1982)4 & 3¢ T IE & G fifk 12 9K
SRR, 5 S KRB S Hr 1E & E R S
AOAE HERG N (Eberth, & Sedlmeier, 2012; Grossman,
Niemann, Schmidt, & Walach, 2004; Keng, Smoski,
& Robins, 2011; Sedlmeier et al., 2012), Y~ F )7
%, IE & Al RL b AR /9 & % (Godfrin & van
Heeringen, 2010), 2 /5 #1232 £ 1 09 1 25 4 15 g
71(Goldin & Gross, 2010); ¥ /00545 4K M 4 &= Tk
(Vieten, Astin, Buscemi, & Galloway, 2010), 234
PRI B 1) B IR (e B R I (Hartmann et al., 2012),
{2 2 9 F S8 5 0 34 25 5 TR 75 %% (Henderson et
al, 2012), 4E+F HIV BH P& 09 f 2 2 40 Y g
(Creswell, Myers, Cole, & Irwin, 2009), £ H—Ff.l»
PRRE BT, OF A% TN T S A9 ¢ & W X B2 (Barnes,
Brown, Krusemark, Cambell, & Rogge, 2007), F5#
1) S A B M T A #: A (Malinowski & Hui, 2015),
FERTIE & S A A RE Y e RS AR
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1 Y38 0 {85 [7] (Weinstein, Brown, & Ryan, 2009), =
FEBUE SR MAXT B O ARSIV R HE40  AETF
FIR AR, BRI M, BB 41
¥ A C R RE R 25 DB R, T S
XF B S Y K i 5% 1iF (Shapiro, Carlson, Astin, &
Freedman, 2006). [, AHXF 48 BT E S HBAR A,
R BT I A B 1 A AR B 8 AR AT PR T 1 A8 A A T
RIGAH B, A UEFEE R BOE &0 =
W A DG 1) B2 JE 45 F4 (Brown & Ryan, 2003),
ARG E NN R B G 2 AE LS5 1, TR 55 1 200
AR AR PE R 0 BB 9 BB AR 5 55 (Sauer et al.,
2013) JRAE AN A 9T 35 % 4 0 DE A8 i A E 1
MAFE—E 25, KREWRARE R RN TE
RE BT IE A& TR B 3R T I 5 HL G B 1 (Siegling &
Petrides, 2014),

1.2 ERUEFFRERNIE M AERNS

T AT 2 45 TN 1 7 2 N AE AR BBL I A
RS oA WF 90 3 4, IE A o A A0 K U2 R T
fiE, i1 HPA (hypothalamic-pituitary-adrenocortical)
HH SAM (sympathetic-adrenomedullary )5 /b {7
FiBE ., B ERRER M RHE LIRER AW, 5N K
SLIE, B AT N S0RH S 95 IXUK: (Creswell & Lindsay,
2014; Creswell, 2015), H EM2RG LI A sh1k
B I S W PR YT 22 48 (Thayer & Lane, 2000), 1E4%
EEIN: S PON LR RN K= WD VR L GBI 3 A IR E
F M2 RS RTIE T D) HE(Demarzo et al., 2014),

(L RAR SEVE (Heart rate variability, HRV)fRd H
FHZE RGN IIRE, SR IR AT 5 Ah R A
PR ¥ Hil (Thayer, Ahs, Fredrikson, Sollers, & Wager,
2012), AN N1 0L 1Y R4 AR W0 AR 2 9 (Foree,
1996; Thayer et al., 2012; Thayer & Lane, 2000,2009;
Thayer & Brosschot, 2005), #5# 1 HRV K0
WSO ERBR, (O RGABORINAZRES) .
5909 HRV NIRRT [ EM8 RGBSR G 2
g 1 A% BE 1, R BGhn AH OC R 1Y AR e XU
(Thayer & Lane, 2000), 55 %], 1E &%k Al bR
HRV, #7 58 fl 22 & # & R 48 19 1§ 3 (Libby,
Worhunsky, Pilver, & Brewer, 2012; Krygier et al.,
2013), A W, HRV [0 AT RE A2 1E G R 3 10 ) —
FhEE ZABHLE . HAT HRV ik e KRBT
PL 43 Ay BsF 38 43 B R 8K 43 M7 (Berntson et al.,
1997), Hi, # MY HRV B0 s s 3 B A4E
PURPIAS . 3 221E % RR A1 945 i 2% (the standard
deviation of the normal (NN) sinus, SDNN), /5 5

el HRV 1Y Fr A7 K 28 19728 40 A% (L (Shaffer, McCraty, &
Zerr, 2014); H4F RR [8]$ 2 22434 75 4R (the root
mean square of successive differences between
normal heartbeats, RMSSD), [z BtiZ 0> Bk F 25 S+
RV S I S 2 el o 2 S WS R
(Kleiger, Stein, & Bigger, 2005), HRV #3843 #7145
B ST D) 2R (total power, TP)AR HE Il 2R A i
2 & (power spectral density, PSD)Z3 55 Hi 45 (low
frequency, LF, 0.04~0.15 Hz) HRV #I & 45 (high
frequency, HF, 0.15~0.40 Hz) HRV., — &k W,
LF-HRV Jx WA 22 R G 3, HF-HRV Sk
Bl 22 JE& f 25 R 45 1) 1% 31 (Berntson et al., 1997;
Billman, 2011), #%%# ] LF/HF ratio k& fk 32 &
P 25 T B R A8 IR b 22 B 1) A8 A OC 2R (Pagani et
al., 1984), FliME(coherence) 2 it 4F M 5% & 42 H
1) HRV AR5 09 B 24845, %4855 vl DL ienf:
W, IR KO I A ) A RE B S e, AT L S B 3R
GG SR (An BEG 1A 5.0 Bk R ) Ay [a] A6 P 3R
45 2 4% (Shaffer et al., 2014; McCraty & Childre,
2010).

A WF7E E N Fa 7S (homeostasis ) it £ BE 4815 1E
SHERFHLAIE B AL . B dE , TEDNE TE
Al 077 [ (Anterior cingulate gyrus, ACC, Tirch,
2010) . H F #i 4 & 4t (autonomic nervous system,
ANS, Hosemans, 2015). J i B 43 i (Matousek,
Dobkin, & Pruessner, 2010)35INAE ) ST, LA
ToikERy A BRSBTS A (PR IE ),
A A RE % S B b W 5 9 AR SR 1) B AR, T
- b A B S BT T I 1) () 1, S Asp R ] BRIR S
DI RS AR Ak, F B 37 PN AR A 38 I 1 BB
AR TR NECIRAS . Wi, 1E&he
B L1 A AR T T X 52 2% ) PR B R A 1 B A AR A
A, fEHLARA T RE G I R T EE 2 ACC LANS
TR Bz JOT P 3 06 S5 ) A A 38 o A M & #E, DTT Ai
T L@ N B9 47 8 S (Fletcher, Schoendorff, &
Hayes, 2010; Matousek et al., 2010; Fries, 2007), 13t
AR —FPiE 2, FEPRZLOBBTIR . 4edr 3 55T
A EREEEH . KM, — LR A E 2
— PP BRI IE 28, XU E A B K fth NAR 2
OR fiE (Wright, Day & Howells, 2009). Novaco
(200745, BiRE—Fh 1509 A Sk a7 =X,
AR T A% O F IR HE, MR HA 5858 5] i
BANRESNGES, A TR IE X Fh e 25> 11 1FE &
AT R EAS AR R PR 2] 5 B0 R R, oA
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YA B, DA T 3 A 1 Bl Ak B A R Y — R B
[i] #5I(Wright et al., 2009), Chrisman, Christopher FI
Lichtenstein (2009)%)— 3 iz A58 LA\ B s (L2
1) —FIVE R IE &R 2 ) —Fh 7 i, XFOEE L
MRS AE VAT T ORI 15 RTINS, S5 A
B, WOAE B 154 SO0 BUT A A i, Hean
PR PP | IS . R
. BIRTEEMAE . VR M B S00R fR B AR
STIRVEFIALE, AP A ol A N S0 R A
AN, HUANFRSHE BIBOIA 3500, MR
)T LIEBRFEZE, i 50 m B iy, %
SHUAREA NS, AT R, &
HWFRE NN, BREIEEE T 552 SEBOMARLE |
XTHEE I A OB R 8 0 YR PRk, X
JE J1PEAf (stress appraisals) iy 77 =06 2 530 HPA il
PIIES | 3 BEOE, SRR RETIRER N AR
A, A FEEAR % 4 (Rosmond, 2005), 1E&HE
fifg 1ot 53 FUH 5 PF (positive reappraisal) [ RE 11, 1E&
TEEPE SRR R AL OAE T, DT RALC R J35AH S 9
5 B HEO XU (Garland, Gaylord, & Park, 2009). M
I ENET LA S, BRI A Z <N g
RS IE SRR R UGS B R TP AR, Bk
WA I D e N RS il Hitk, A
TN 2T A — DB R RIEX DR, X —
B R AR S SO AN 4

VAR E B, FEIE & S M S &
HRV ZEAL A %] % & . Braeken, Otte, Nyklicek
Van den Bergh (2012)i% & 5 Fi45ff: #ES-0LH
55— RS — 0 SR 55— SR TR, 558 150 24
A R IE S 5 HRV (RMSSD, HF) 93¢
R, SRR, EFFIESZEBIALR HRY 767
R ELIR S RIC AT 55 IR A TR AR HUAIRRE I AE & 22
WilA%c & . Garland (2011)K:I T 58 44 794K <1
B S IR IR S . RS TE R 4 M. HRV (HF)Y)
KFR, G5 R e o O A& BT A MO AE RS 1
BT 55 v 2R IR XK S0 T R A, 55
ZERE WA Be i) HRV B . Fogarty % A (2015)
POTFEIE i B 5 A5 R B N 4, R
R8T IE AR TE NS 25 WK 2 W BEAA 3= 1 HRV (HF),
25 IR SR WL RE o0 0E 3 I 17 PR 5 4 S N =2 0 AT Y
P42 . Mankus, Aldao, Kerns, Mayville il Mennin
QOISR = ) iz MR R B MG IHE
AREBTIE &S HRV BICHR, KB & Z ek
BE AR OE &S HRV (MSD, ¥EZEAHAR.C Bk a] 22

SASTHEREIE, J& HRV — P EHS3EAR) i 3
AESE, MRS Z AR IR R 3 P RE BT IE & HRV A8
KIFARE,

SR, WA IO BA A B IR IES S HRV
Z AR A G, Jager (2016)LA 106 4% K2FE K
Bk, RBRRRIE S S # BN HRV (SDNN, LF,
VLF)#XA 3 . Soer, Jong, Hofstra, Preuper /I
Reneman (2015)%} 10 4412 VE LI -8 & F 15
AR ST 3 Yk HRV PpJEPE(HRV coherence)
FINZ:, INZREia ) HRV PR K4 I E & #R A
&7+, {5 HRV Pt i 28 A0 5 5 B iE & n 28 4k
B Z R A DG AS b 2
1.3 [ElRER S

HRV Wfstn AR 2, HEOFH R IE
&5 HRV Y HRME, Frik i HRV fabr KR BR7E
H—WA~ (4N, Braeken et al., 2012; Jiger, 2016),
i HAS ] B0 5 T 326 FH A 8 A I T A8 — B0, AL Atk
PIEBFFEAERR TS HRV R AR TEAS R R4 (RS
1155 78 BT 55 505 B9 S ) Y A2 AR, O30 2% 1
fEbRZ MR EC BN R o fildn, Braeken 45 A (2012)1%
58 H43HT HRV (RMSSD I HF) 5455 1 & A A
X, (HIEWA L HRV Ui br b (R AR
i, Pk, DMEMFSRIEASRE 41 R S ih e i {3
P RGBT S SR E S R . ARG
B4 W R HRV $8 45, 1m0 HoR 51 A« A AL
(self-similarity) P RE &A1 Tk, %% HRV FRARTEAS
Ak B PR AR ALY R S AR R T OE A 2 ]
RFR, ki s B AR A BRALH

I AE R i — A58 AN Bifi 253 () R 5 s ] R
B 1975 A A8 4k (Muzzio, Swanson, & Ottino, 1992),
FRIA— R (set) LUARR] BB HEAS [R] 3 25 1] R
Bl ] R H B A O (Galatzer-Levy, 1995),
AMRU ZAAET AR LT, FlanEy e ER .
KNG AR PR RSE . AABIARTE TR i o B
fSCAHE R . Galatzer-Levy (1995) M 434 . /N |
JFIAE 4 /> s [a] RUBE Ji@ 7 — 1> 520 i 2B 3 0 SCAR M
Bl ZIUBETEX 4 DR LRI ALY i3
BRI, K HRV SR PRTERr e IR 1Y 228 AL B i
FyHERN A SE RN AE S, 2R HRV FK 48522 A9
BBl & RAEANRPIRZS T R B i AR AR P ul 3 d
TEHC, BAsULH HRV $5br2Z B2 A AR

—MREH A AHIRER 2 RE S (WFRTE
FR)Z [ YK 8l 5C 28 (West, 2017). W=D, —
A AR AR A SO0 AR LR B OC R TR oR
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BUF IR (West, 2017).
Vol yr=(0x/x)

o iy 48 ERR S A AE L FE 2L (self-similar
exponent, SSE). 7| A NS EAEARRPRE T LA 4
S E BB T = (V5 —1)/2 ~ 0.618 g JiE B 1 R X B (X1
FREEE, 2016, 2017; Liu et al., 2017),

L,(,2)=log (v, /), L(1,2)=log (x;/x) (2)

M (DRI,

SSE(1,2)=1,(1,2)/1,(1,2) (3)

I R X BRI 24 X LB R S 1 2% 5 (quantitative
difference, QD, X|/&E5E, 2016, 2017; Liu et al.,
2017). (3)zNUFHH, SSE #fi L 1T IRAE PS5 =2 [
ERBIER .

RESHZ BB E R AT IR N R G
WIRER R . QD AT ALY A W2 B U AT LA
X168 N F2 25 (function-specific homeostasis, FSH)
FIERAS IV AE (allostasis) of A, 2 F8 HLAA Sy 38 07 PN
AN B AR AT A H %) 32 20 O 28 N RS A9 TR 3% (Liu
et al., 2012, 2014; Sterling & Eyer, 1988), J&—F7E
AR A ad B b 4 3 ) B4 A5 (Sterling, 2012), THREN A
A FNERAS N AR J2 2 R D) e 72 o B kR I 1R At
BUL, ARIEHUARE B N AR EE 284k, ThEE AR S
HNREMSNXBIET, NERARIEEITSHW
RoetE, myRe RS gE R e, i
B NS U XS HZ S B9 . IR SE 1)
e N Fa A RS ECZ A B3R, HATk
FHAFA AR T EA RN X P BB R .
ATDMERG, IEETRE R EUE HRV S8 M H )

RATIRER QD W EMEBEH (o, B)FER, QD
KT o5 B AR W EESEAE R BB S PR
RSN, 2016, 2017; Liu et al., 2017)#L &7 AT
W SE I BE & B, O B 22K QD ik 2 1
{E°4(0.80, 1.22), ABFFE R HIHY HRV F845 .0 B
ZKERTIfE, B, HRV 38452 A 78N ) 28 kit
FEF Y QD < 0.80 fif, EI g HRV #5522 M1 7E A A 1Y
AR T A AL

ML ATl LUE B, B ALY A e S 3
SR AR HRV £48bRZ BB C R, #
TEAUAR DI RE N RS o W R I (IE ), 1
RRERE 1 F B DR fs 2 s Aeoe i L. Kitk, A&
WA B FAR LA 3L, ¥ HRV RERH EME
RGEINHENFRZS HES fELES T ek, SRR
IE&E HRV AMMIZ KR, 28R 5S4

SSE(1,2) (1)

FEIE W PR LS F 98 R, FEFTIE &S HRV A

FRIEARDG o BIFST DA 2 A ik, R 4 Fh
RN FRARIME-R IR E -1E &
Y2, iR X 4 FIORTRI 24 T Y HRV, %5%€
iR IE S S AR ST HRV BER . BARRIRISE
HEAF : DEBUASFEMRA R K% 45 HRV (928
FEAE B 2B A FPRES TR E &2 5 HRV X R;
3)FEAF I IE S 5 R HRV AARINSCR .

2 ik
21 ik

W MUE RS AR R R 56 BIER KRR
(41 B k), HFHE 18~20 &, M =19.14, SD = 0.59,
TP IE SR s B 400
22 MEBTEH. KWHMEENF
221 METEH

1F & B 9 F &= 2 (Mindfulness  Attention
Awareness Scale, MAAS)FH DL & AR B 45 57 1 &
(Brown, Ryan, Loverich, Biegel, & West, 2011;
Quaglia et al., 2016), % # H Brown #1 Ryan
(2003)4 i, THCHLHT Deng 25 (20121417 ; BALERE
45, 15 N5 H, 6 mdEar, “1B“6”FRR LT B
F BT A, B8R BOE & AR H 28] <3
KA C TR AE R R R 1 £) 88 800 3 £ 5y [l
Ho R BUE T 0ok SG T 2 A AR B S A
PRINE o7 AR 22 0 B4 o 1 & i B, MAAS 1900 H]
A1z (Park, Reilly-Spong, & Gross, 2013), K&
7R R, MAAS 7EARIE SCAE . AN A IE &AL 2 5
BN BEA B4 A9 15 20% (Brown & Ryan, 2003;
Carlson & Brown, 2005; Deng et al., 2012; Mac
Killop & Anderson, 2007), AHF5EH, ZEE 56 #
By I — Bk R A o M 0.89,
222 KM

BB BT HLR R App 2 AN F IR
23 (6] 25>, WHK 5.4 min, PRI 2 ] 25 ) J2 1F & IA A
JT7 7 (mindfulness-based cognitive therapy, MBCT;
Segal, Teasdale, Williams, & Gemar, 2002)1—~#%
LHST, RN I3 R (Segal, Williams,
& Teasdale, 2012) S—24, LY T HRE, (15
Mk TEEEAUEGE; 5 0, Bl E b Bk
AERE b, R R AR e 5 =20, XTI
()50 Y R B A B A
223 LIGILHE

HeartMath 2\ 7] JF & 42 77 ) emWave pro plus 5
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ge, Wi FER DI E GG, S PC W
USB #2115 BUEMAS : 3.6.0.9625, Hkic#IFH
.0 WIE 5 B (heart rhythms) 508 . RGREEFR A 370
Hz, H Zhied DR a5t . froe B3 n4s
FRA 5534440 % (heart rate, HR), # i) HRV
I 7 45 b7 SDNN Hl RMSSD, “# I HRV il
43-Mi#E4r TP, LF-HRV, HF-HRV, LF/HF ratio Fll
coherence (HRV #8Fr HAAES XI5 F#450). BT
HR 5 HRV #0] F£AFE [ EM2 RGEME SN, H I
E—EHTE T,

V0 52 46 2 S0 06 = H Y & AR R I
175 & J7 ¥ (Zeltzer, Fanurik, & Lebaron, 1989), AW
FEPTRACE 5 T B E M (EA 22 mm, &
23 mm). LI ASCRIH DKL o S50 ks K i &
4~6°C (Liu, Wang, Chang, Chen, & Si, 2013), &l
JE S5 0 BAR T RE IL 2.3 WFFSRE P 14 S5 .

23 MRERF

Pl AR =, BRESAERE A, U5
RS 2R TR A 2 PSR AIb i . 2 SRR
TG et 06 A, S M. 4F
WA NBEEL, S8 MAAS,

FEP RGO AL, B TR 4
AT #ES min, BRINESZE 3 min, ¥IESE
BEVKE 5 min, 1E&5%>) 5.4 min, FIXHHIABL
SR SIAT % 2 5, TTIT emWave Pro Plus AY%R{E,
TERR A BB I bR s, SR TR e s
5. HARFRREOLE 1) S8 4s FEuT

W1 %A S AP Rk, nsTE A
EATF B, RERF KA FIRTH), A, FER,
B RBEH,

AT 2 b dm)E R E ., A FZ IR AL T
BJ W A2 L, VAT AR A K 6 B JE) KA B 4R
A7, XA ZREF R ER R FL T A,
F e £ TR KL, AAEHT, KREBETF .
YihfeF B KEZ G, TSRS TR, 24
MA BARGERT fe Kot B dbde F A EKE ., — Rk
B, VA 1 4P A TR, 3 4Pk EFR. {2 B4R ARG AF
WAL L RAR T AR AR, T AR B

GANAED=S ’ [RBIHE |
o BEABRES, « IHEMAAAS
HEMAFR

A1

“stop”, FEF FHAKF, LRER. FRLERE,
AP HEFET. S4pEEFT, HaEFHN
K, RE E“start” 46 £ 8%, 7

AT 3. “EIE 9 S oAb ek, HREF
L €A S o
W4, “hRERFTH/THESD.
AP RS 35~45 Mrdh, FIR4ERAE
19~22°C; PRI RIMAT Lk 15 JCHM .
24 HIEAE—BHEUITE
AFFRBE T 4 Sl #ESCGET D). %
IR 2) ISR R 3)FIE & 4R~ (FR7
4), 7 2 BB INEIRA, L HR Rl HRV #4845
s RO 2), TR AR A
BARRYE, HRV A AHRIA TR RN
1.(2,0))=1t(x,/ x,) =log, (x;/x,),i =3,4. (4
L,(2,0)=1t(; / y;) =log,(y;/ »,),i=3,4.  (5)
A1 R @) ANS), 435E LF-HRV
HF-HRV 75 3 Z FHAT 2 UL 4 2 T35 2
Ayt B A, AR R 4 A R AR
SSE(2,)=1,(2,i)/1,(2,i),i =3, 4. (6)
PR 2. MRAE(6), 1155 LF-HRV 1 HF-HRV
TEMRTT 2~3 550795 2~4 M o FE X B B AHALFE 2L
SSE, #1455 2 4~ SSE,
oD = SSE(2,3)+SSE(2,4) | SSE(2.3)
2 SSE(2,4)
PR 3 WHE(7), T 2 4> SSE Z MY E &
725 QD, i3] 14> QDA 71l QD A ATHER,
(6)= I 15 21 1) o B2 X B BR U7 74 S AT RELE SSE
KT 1. 2, 5ER T LF-HRV 1 HF-HRV X — X%}
SRR 2~3 5T 2~4 (1 A AT
AW 4. EELE 1~3, THTA HR Fl HRV
WO S 06 2Z 0] 3 X SSE DL K QD I, 31X
FE—AER 0 HRV [ AR 52 AL
YR 5 A WO E R DB 1~4, S8BT A
HRV A5 .
HRV 7% 3l & T 0B 2K -y Uisg, Rk
24 QD < 0.80 B}, UL S HOSAEAS [R) 3 A4 v R4
T A, 2z, 245 QD > 0.80 i, IS RNTE

(7

RS |

FA1: #EASS min
HH72: B3 min
A3, BIERKES min
FFi4: EA%% 5.4 min

-

AR



1418 TR - %5 50 &
Hi2-4
e \
3500 Al 1400 23
23 S MLES
% 3000 P —— % 1200 —
& 2500 S 1000
4 é
g 2000 < 800
g 2
= 1500 .2 600
£ 1000 E 400
> ~
% 00 E
TS ¢ 200
= &
0 0
BAS BiNE  WINEEWRE  E&4y BES BME  WINEEWE E&4Y

2

AR S B A PR R A AR, ABFSER A HR Al
HRV #5453 (SDNN,RMSSD, TP, LF-HRV , HF-HRV ,
LF/HF ratio 1 coherence)tLit 8 &4, ZidiTH,
PR LIS H] Cg2 = (8x7)/2 = 28 4> QD. £i4
Bk HRV [ AL L QD < 0.80 FIZ 0kt
FIFE R TR . HILEGE— MR T .

BR 6 #iE B 9K QD < 0.80 () HRV S
X HCE

H AR LAY T3 Excel 2010 5¢ A% .

F T HR Fl HRV &80 RAE [ EM ARG
3f), HR MUZI15E HRV [YFERE AR IS, A SCHr
FEFHHRV H AL 1244 HR 5 9 AR
B HRV F AL

3 44

31 FARFHETHERGESIEROTEEL AR
M
4 TR [ BRI R G T bR TR

A ARl 7R 2 [# (UL HF-HRV Hil LF-HRV 14

PrufE2E L3 1,

EE M 2245 R /R, HR FEARRIFR Y
ZH W #, F(3,165)=28.14,p <0.001,n, = 0.34, F
JEAR IR, F RS HR & T T 5 1 2 N IE
BT, WINER A HR & T EAs . B
JEJR PR ZANE &% 3 (K 3a).

SDNN 7EA [R5 22 5 8.3, F(3,165) = 11.02,
p < 0.001, np = 0.17, SRR, B IER
SDNN & T A . R E R FIE &2 3R
(% 3b).

RMSSD FEAN R 25 55 3, F(3,165) = 15.56,
p<0.001,n,=0.22, HF/FHEEFHE, BINEARTH
RMSSD & TR . VI J5 P 52 R0 T & 25 ) BR
A B AR H B RMSSD K T S S A8
Ja AT (Bl 3¢).

TP FEARFA T 22 55 W3, F(3,165) = 6.45, p <
0.001, ny = 0.11, FEKIFR I, WIIEAIH TP =
THELS . WINEFWRE MIES%S 37T (E 3d).

=1 FREFATEERE RS SIBIRN TR MIREE(n = 56)

Ei=E7N W5 1. #EE A 2 BnE B3 WInEERE WY 40 IE&%
HR 78.12 £12.09 82.70 + 11.81 74.82 £ 11.88 75.50 £12.11
SDNN 82.87 +41.72 108.96 + 55.92 82.42 + 33.29 79.03 + 25.61
RMSSD 84.51 + 57.66 120.79 + 76.52 83.51 +47.52 71.61 + 33.95
TP 2233.91 + 4210.02 4497.88 + 6378.48 2088.89 + 2448.30 1901.19 + 1268.06
LF-HRV 1004.59 + 1985.80 2521.39 + 4099.93 803.93 + 1102.43 867.86 + 782.57
HF-HRV 531.60 = 681.38 1079.55 + 1411.91 503.92 + 494 .46 493.10 + 485.91
LF/HF ratio 1.74 £ 1.33 1.92+1.13 1.87 £2.31 2.94 +£3.67
coherence 38.23 + 8.83 36.15 + 8.83 36.29+9.19 41.48 £9.56

7#: HR = heart rate, &3040 F4.00%; SDNN = the standard deviation of the normal (NN) sinus, #%EI1E% RR A FRfE2E;
RMSSD = the root mean square of successive differences between normal heartbeats, 148 RR 6] 2 2 4 548 ; TP = total power, AL
)% LF = low frequency, fli#%; HRV = heart rate variability, /0% A8 54:; HF = high frequency, &4, FIAl,
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H: *FIR p <0.05, ¥*FIR p <0.01, ***FIR p<0.001, F[H
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LF-HRV 7EAN [R5 22 57 2%, F(3,165) = 7.61,
p<0.001,n,=0.12, F)5HEEEN, BIERTTH
LF-HRV @& T#EEA . B0 E IR FNE &2~ 36
(A 3e)s

HF-HRV AR 2257 8%, F(3,165) = 7.99,
p<0.001,n,=0.13, SHJGHEFRN, B INEIRTE
HF-HRV & THES . WK E FIE &%~ 35
(&30,

LF/HF ratio 7EAN[RIFATT 25 7 B2, F(3,165) =
3.88,p=0.010,m,=0.07, S5 EFEH, E&%
WY LE/HF ratio fm THREEZS . WA T
WE AT (K 3g).

coherence 7EAN[FIFR7 22 5% W 2%, F(3,165) =
6.04,p =0.001,m2 = 0.10, IF:&%>J By coherence
mTEEA D WIEARS IEF R E T (E 3h),
32 HRERS 4 N EEHERZEIER

BIHE K

56 ZAGRAY MAAS BrH 51.64 + 12.14,
Pearson A 45 R (ILF 2) iR, MAAS A 5
AR A EMERELSIERHCA N E, 5IE&%]
BAGPR A A B3 MAAS B35 I EERY
) TP A1 HF-HRV & #FI1EAMHE, 5 RMSSD il
LF-HRV [EAHCH % B ¥, MAAS 20 5% LR
PR TR HF-HRV 3 1EMX, 5 LF/HF ratio
5 coherence i EF 1 AH K,

33 HRESRS5HRY BREUNXER

ARG, PO HIKEDIRER QD HH o
0.80, ZHUM Z A QD /INT 0.80 i & H AR .
/NF QD BIME o S50 1T 258508 R 5.18 + 4.30,
BUETEE R 0~18. MAAS a4 52 A ML S
B B AR 2, Wi IREHIK R p = 0.27,
p=0.047,

R T #E—25 53T HRV [ AL R0 E & i

FULLK HRV A AHUEA R PR 1 6 HRV 448 55 1)
SR, DL HRV H AU ARSE#E1 74020 o F H AL S
BB /N T BT 5 MORT 5 4390058 AR A A
RUFTE A AL, KA AL 31 A, MAAS &K
48.64 + 9.91; mHAMIZ 25 N, MAAS EH
55.36 + 13.75, JUATFEAS ¢ Ko 25 W, MAAS A
SPTE R A A A 22 5 3, 1(54) = 2.12, p = 0.038,
Cohen's d = 0.57 (& 4)

70 -

% B AR T H AR
Bl 4 &, KHMLAE MAAS B LiZES:

34 SIRBEMTEEAERT HRYV &R L
HE R
PUF M. AR A ARIA] HRV 4548 FR7E AR 3R
W ES.
M7 220 B4 R R, 5% SDNN 3
RN 3, F(3,162) = 13.40, p < 0.001, 0 = 0.20;
AR E AR I S5 AR PR AT X SDNN 22 HAE FH i 3,
F(3,162) =5.06, p = 0.002, 0* = 0.09., ] BRL 1 7 Mt
SRR, WIEIRT = A AHLIZH ) SDNN /& 7K
H AL, F(1,54) = 6.84, p = 0.019, 0} =.0.10; Hflh
RS AR A4 SDNN 5 B2 5% (Kl 5a).
A% RMSSD £ B2, F(3,162) = 18.09,
p < 0.001, np = 0.25; =LA AL SRR R *F
RMSSD A2 HAEF .3, F(3,162) = 4.20, p = 0.007,
Ny = 0.07. AT BN A3 HT 45 R, ¥R

F=2 MAASERS 4N BEEWERGZIBEMRAIIERX(n = 56)

MAAS 8715 A EME RS IRER Y BOR B R EL -

EisL — -
Bl #ES

AT 20 Bk

3 IR RAE A 4 EE%

HR 0.017 -0.075
SDNN 0.182 0.216
RMSSD 0.192 0.253"
TP 0.230 0.329%
LF-HRV 0.226 0.249°
HF-HRV 0.177 0.307*
LH/HF ratio -0.003 0.010
Coherence -0.123 -0.077

0.040 0.076
0.144 0.007
0.216 0.091
0.191 —0.054
0.103 —0.136
0.276* 0.022
—0.278* -0.116
—0.266* —0.106

e 13878 p<0.08, *EIR p < 0.05,**FI/R p <0.01,***FK/R p<0.001,
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# 3 SRBHEIE HRY ZRREFSRT TR EHIHKFFREEZM £ SD)
- Eit 7
SDNN RMSSD TP LF-HRV HF-HRV

WAr 1 ##EE

Ik B AL (n=31) 81.80 + 38.88 78.68 £ 50.94 2178.93 £3955.73  1107.73 £2080.27  494.98 + 552.94

= E AL (n=25) 84.20 + 45.79 91.74 £ 65.39 2302.07 + 4587.96 876.69 + 1896.51  577.00 + 823.34
AT 2 Wik

% A AHIZH (n=31) 93.41 + 42.07 98.08 + 60.11 2618.21 £3296.85  1542.05+£2395.99  676.75 + 945.63

1 AL 4H (n=25)
W5 3 BEREWE

128.23 £ 65.23

I% B AL (n=31) 81.64 + 33.89 78.78 + 44.84

= E A4 (n=25) 83.41 + 35.60 89.36 + 50.97
WA 4 &%

% A AHIZH (n=31) 81.91 +26.32 70.61 + 33.09

T AR B ZH (n=25) 75.47 +24.77 72.86 + 35.63

149.00 + 86.08

6828.65 + 8332.31 3735.76 £ 5345.15  1579.01 + 1726.61
2403.22 +3037.06

1699.11 + 1386.02

974.99 + 1389.88
591.80 + 534.58

480.25 £ 562.25
533.25 +404.34

2131.67 + 1294.55
1615.38 = 1198.50

1026.77 + 924.48
670.80 = 511.91

489.30 £ 544.08
497.81 £413.52

H AHIZH A9 RMSSD 5 TIK A, F(1,54) = 6.76,
p = 0012, my = 0.11; HALIRT &AL A AL
RMSSD ¥ A7 &2 5 (K 5b).

HRATXF TP EROV L, F(3,162) = 847, p <
0.001, ;= 0.14; =A% F AR 5 R R FR54 TP 22
HAER S, F(3,162) = 6.30, p < 0.001,m3 = 0.10. fiij 1
BN A T 4 R R, Ve IR ER Y & E AR AL TP
TR AR, F(1,54) = 6.65, p=0.01, 13 = 0.11;
HABFRY A% A ALY TP B EZES (K 5¢).

A% LF-HRV E800 2, F(3,162) = 9.47,
p < 0.001, my = 0.15; =A% A AU 5 [F 2R 5%
LF-HRV £ HAEH B3, F(3,162) = 4.76, p = 0.003,
Ny = 0.08. AR M4 oK, ¥ IR IR 5
HAHIZH R LE-HRV & T H AR, F(1,54) =
4.19, p = 0.045, 0} = 0.20; HABIRAT =A% [ AL
) LF-HRV %A & 25 (K 5d).

PR % HF-HRV 800 8 %, F(3,162) =9.84, p
< 0.001, ny = 0.15; # A% 1 AR LA 5 AN [/ BR 45 %)
HF-HRV & HAEH B3, F(3,162) = 4.74, p = 0.003,
no = 0.08. AR M 45 R, ¥ IR IR 5
HAR{IZL ) HF-HRV & TR H AR, F(1,54) =
6.18, p = 0.016, ny = 0.10; HABIR =L A AL
) HF-HRV %A & 255 (K Se).

4 e
T 2o e 4 4538 I 07 T8 (0 FE F ke e 92 7
EWT, A5 A B FE 2 i o] I 2 73 7 2o i o

YERIBLA . AP R B RIE S S A EMAE RS
WS R I E, FHl HRV FAFE[Q EHL RGN

. LA DRI T LIE B, B AFERR TR T I &
5 HRV R ZABE, BT R HRV 84805 R FH
(9 JLAS (] 40 Braeken et al., 2012; Jager, 2016), H.
WA % IEANFPIRAS T HRV 8 Ar 2 I B &R,
ARGEINR, HURTER—AFR G, 18 DA ]
Wk, ZAANFETEbRZ BB E SRR 50 4
M. RGuH AR E R . Ak, i
FH < PR S A ME 72 ik B 10 A 7 Ak R DL AR 1 7 T
AYAEFIPLE] (140 Chrisman et al., 2009; Hosemans,
2015; Wright et al., 2009), ZIJCEKNERA BT
TR L. HIL, AUFFRSIAT H AL E A
DIREN RS A, i ad 1144 HR A1 HRV £5-$8 5 7E
AR R AT BB B 26 ZOR R AR R PR T A s
RGN DB ERA, KD BE AR MM R ik
FEVEAT AR I T B RN T BRAE A 5T, T AR
TE RS N AL, e T DA

W5 A LA LA & B . fe B A 45 B T
MAAS E53 5V I~V I e J5 P2 RV Jin e —1E
B X PR HRY [ AL 2 8] &3 1R A O,
HRET U AR G . S5 UL, RRITIE S, A
T THT W A ) S8 ) 32 0 48 R e 0 D) RE R BE LR 4
F AL, ARARLR A 9 2 SCAE T TG PR AR AL e
PRFFRAS N A, WA & H AL A, RRAS
SCHFRE [ AR A B B R HLRE 2508 1Y S i
WEERIARAL, X AR R IET H F R RE N R
A, RETMHARYLEESE B = s, B
FREE. DL MAAS 43 ZRAE AR 0 IE 20 i 2 A
TR TER NG ), R SE A LA AR RRAZ I 2
B 55 BRI s Ak, DR A A
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K5 HRV & AR S AR HRV &R br 19 22 HARE ]

MU RN = HAR R MAAS S4B & &
TARAFARIH LK 4); & AAHPIZH R HRV #4855
(SDNN, RMSSD. TP. LF il HF){E& Ml &3R5
e TR A AL (WL 5), 1 9 HRV 22 B R XS
HhJE AR B S, MO B 4F (Force, 1996
Thayer & Lane, 2000, 2009; Thayer et al., 2012;
Thayer & Brosschot, 2005). 255 & 4 FlE 5 Y458,
ULHA R HRV AR AR BT E & T R, 72
AN TR AE A ) BE W PR Ap DO RE N AR A, B i B L
P X R BT B EH, AR HE HRV H AR 9 X 17 43
H AR T HAAE R, W 5 R, IR,
5 HRV FAIRILIA HRY 4505 2 % 5 T HRV
HARMRIZE; e MRS IR 27, & K HRV H

IR HRV SR bRZ RIA B2 5 . X4
RULE, K HRV A AU n & O, i
15 HRV [ AR X4 0 77 A T 558 R A5 3850 S i
TERIEERE R, & HRV A AHRIALREE
K o = HRV H AL AR IR RS HRV 45
FebRTEm, RN JE R PR TR R A, XA i
MG — 5 EREE T DI RE AR, X RS AR BE Y
NS — b BR M (self-limited) 3o 72, 8 AL TE 3 XF
BRI SRR A S G —F A @, AT ER
ST, R RE H sl & 2ROk 1 K SF- (Bigelow,
1835), DITEMFFE R M, 1E &I AR SBRARANTR 3%
(R, T L AT RN 2 g PR bk 2 3049
77K F-(Greenberg & Meiran, 2014), iX &b %5 15 i
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TE A AN, 38 3 X P A PR S I BB 1 i 2
ANSURT DA 80 b R P58 S B 1A S B By, iR
AJ DAAE I 3k Je 58 R i sk 52 B 00 df ok o BFgE4s
W R HRY [ AR AN G i s
() B g B A A MRS R, BUARSE IR 3.3
7~ MAAS &5 HRV [ AL (8] 8 3 E A, H
IE TR AERE TR N RS A 9 2 B rh 5 T 2 A0 i B
HRMESRE &M, B E# PR L
R

AHEGE 4 AT BT RES I MR FPIRS T A
FMWARGEMNWES . ML TFRES . BINEERE
FIE &% 375, HR Fl HRV 4545 (SDNN .
RMSSD. TP. LF I HF)ZER IER &, XAEE
K5 UAEMH R ARG AR . LIRS L8, HHL
TRBCRE, #EASRARE T AIRETH HRV
T =5 (Grossman & Taylor, 2007), HRV 7E 1F /& 2k > B}
5 (Ditto, Eclache, & Goldman, 2006; Takahashi et
al., 2005; Tang et al., 2009), Burg & A (2012)F5 8,
IEAS RIS ) HRV AT RE 2 FIR B 5 |k
(A, SR BE RS 5 R A A 28 A I0E A OC . Xl
A T R T A AT A A BIE ST P IE A SR 2T B Br Y
HRV &G THE, PR 2% A IESEHALR,
AT X — A~ 7 5 i T 1 3k B BE RS . Moses,
Luecken A1 Eason (2007)#%% 3 FhAIEE ST 5
TR VLED) . AT E——HRV A
FEE . ESSRWKE SRR L, HRV 1945
¥ HF-HRV fil LF-HRV ., Z53R &P, H 854
F, fE4 2089 HF-HRV Hl LE-HRV YK T8 2 24,
MR IERE AT, ML THEES, E550
HF-HRV il LF-HRV [ FFFEARfb I A —2, HAkk
R, BN, M TFEEE, E55W
LF-HRV [, HF-HRV A5, WPF&A T, MHLT
AR, /155 LF-HRV A7%8, HF-HRV _ETH. it
WG UiEH, AR EIMES 51 &) HRV F54r4E 1k
FHAMIE . AW LIRS Moses % A (2007) A9 BT
FEERIFA—E, Moses 55 A (2007) % BLAH b T &
B, WhnE 44 F LF-HRV FF%, HF-HRV /7%,
A 5T & BV 4544~ LF-HRV #l HF-HRV &
ThiE . Moses 55 A (2007) A4 ¥ Il 15 2K vk A%
FERC TR, Bk 2 408h, AT H45  fn = T 55 FLAD
5 o ARSI B LR O A T (B i)
A 4~6CHVR /K 3 3%, Fil 19~22°C, MiSE4e T
B 12 A ZWAE 1 Ay, IEEE AT, R
RIEVy o AR L BRI I E R ECT WA

5T HRV $8AR AR —B, T Z P &
Bk AR R INEAE S T HRV 454550 5, Ul
HIASARTE DR F B2 R G R TG shkf T AR,

WS IR VT 55 — A ) U2 4 o 1 & 5 [ AR
AF HR M HRV & 4845 Z [ [ R o 5 Jager (2016)
g R —8, AR ERFRESSHESH
HRV S48 PRAH A B 2 . AR 2, FeiiE &
S5 ERRE RS HRV B35 A B3,
HIE&Z B E HRV &8GR A W2, 1
coherence X ™5z W0 JIE D) e AL AR 8 Y 48 PR 7E IE
SRR, IR S S BE L O AR AL T R
IR . A ARERIE S S IE &SR HRV
Z A A A SR 2] BRI — AN R R, B
B AR i TE A 2k . A AR = A 2 50 1 K
2k, BARIES ST i1 O BEAL T R 4T
APARZS, AHIE A& 25k 20 XA AT T 1 58 32— S5
i . Evans, Eisenlohr-Moul, Button, Baer Al
Segerstrom (2014) ¥ AT 55175 & Wk ) 2otk
Joi, A AR AT B O BGE Jr SN X,
S 6 2 3 MR AR 7 26 1) 1E A S 0 IR 35 R
Jii, AR HAER A R AT HRV  Beie Tl = /Y
PN . e Ul, X P alaibEas
B Rk, 1E A S — BT R N AR I SR S 2%
WAL X A ) 2 T

HREZAUTAR, FH—, Pl 2EEnN
KeEgAe, BRI T S5 e 2 HA AR 08 Be e 56
L ENBYFERREE N HRY, A HAL AR bR AR
WME2%, 5=, MRk FENERZRRIES
(MAAS 2.53)5 HRV A ARIZ M A AESC, FHEER
JEARERS R O R B HEL S

FET ARG RIS TR R ZAL, 5 T5%
FEM LA W7 T — D S . —, AFsTiEad 5l
A BAIRSEE, #1261 AR E &S HRV A AH
RUZ RN FEDG, 5 2o 20 22 i B 25 ik 25 SR
FoEPE, tban, ABFFEIRTT 2 BEE R I RAT 55 2
LU Ml A B P o, A BT R 1 4 v A 55 B
BN AT 55, S RES 1 S AR5 Rl i 45
ORI IAE . ., AR R T E S A
EHNTTIESS A EMERETHENZBPLR, H
SESLTT DI AEHED, 1E SR REE R AP AT e T
HERFHLARTIBE M AR . IE ML 2Ok R Tk 2%,
IEFU IE SR o S AR B w4, A5
KIS L5 e & 55 Tre E A FIRES
A E I B EM A RRETE S SA BN 25 0E
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Abstract

Mindfulness has a considerable contribution to one’s physical and psychological health and his/her ability

to adapt to an endlessly changing environment. Researchers have proposed different perspectives in studying the

mechanism of mindfulness. However, few of the previous theoretical frameworks are based on the ongoing

changes in a dynamic process. In this study, we investigate the relationship between trait mindfulness and the

functions of the autonomic nervous system from a “self-similarity” perspective, which represents function-

specific homeostasis. The concept of self-similarity refers to the ability of the human body to remain stable

when experiencing changes from the internal and external environmental factors

In the current study, four conditions (5 min resting, 3 min stressful, 5 min post-stress states, and 5.4 min
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mindfulness practice) were established to induce different physical and psychological status and to examine the
self-similarity levels of the participants. The cold-pressor task, a safe and effective paradigm to induce pain in
laboratory settings, was used in this study, which involved 56 undergraduate students. Heart rate variability
(HRV) with its time- and frequency-domain measures (SDNN, RMSSD, TP, LF, and HF), which represent the
functions of the autonomic nervous system, were employed to calculate self-similarity. A biofeedback system
(emWave Pro Plus) with an ear sensor was used to record the HRV measures consecutively during the four
phases.

The three main results of the study are as follows. First, one-way repeated analyses of the variance test on
HRYV measures (SDNN, RMSSD, TP, LF, and HF) yielded significant effects for the conditions. The post hoc test
indicated that the HRV under stressful condition was higher than those under conditions of resting state,
post-stress state, and mindfulness practice. Hence, the whole function and balance of the autonomic nervous
system, HRV measure, and coherence were significantly higher in mindfulness practice than in the resting,
stressful, and post-stress states. Second, correlation analysis revealed that the self-similarity level of HRV
significantly correlated with trait mindfulness measured by the Mindful Attention Awareness Scale (MAAS).
Third, the 56 participants were divided into two groups according to mean self-similarity level. Measures of
HRV (SDNN, RMSSD, TP, LF, and HF) of the high self-similarity group (n = 25) were significantly higher than
those of the low self-similarity group (n = 31) only under stressful conditions. However, this was not the case
under the other three conditions.

The above results indicated that HRV changes according to the changing conditions; moreover, high trait
mindfulness and self-similarity can protect organisms from poor adaptation, especially when they encounter
stressful conditions. The correlation between mindfulness and self-similarity of HRV measures implies that
self-similarity may play a core role in how mindfulness works. The current study is a pilot study conducted with
only college students, thus limiting the generalization of our conclusion. Moreover, the participants in our study
had no previous experience of mindfulness practice, as their mindfulness level was represented with the MAAS
measurement. In the future, we seek to recruit people with mindfulness or meditation practice experiences to
explore whether meditation experts would better keep their function-specific homeostasis in different processes
than meditation novices would.

Key words trait mindfulness; self-similarity; function-specific homeostasis; heart rate variability (HRV)



