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PSYCHOLOGICAL EXPLORATION
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B EREAZNBEESERD Rk A A2 %360 % %K % (heart rate variability, HRV)
TR AR A I B S0 A, A A A LR A2 A, @idxt HRV feik fodi #l6h 48 £
WAL YR A g AT RN G, A HRY Sk X M A A EAIE L A, FFAK
&) HRV KT 435 , At A5 A AT, b, =22 04 EHE Y6, s 9 % Tl ik
% HRV K-F ,HRV THAB AR (4022 Kk A2 A 2 M BB AR HRV £ B D% ) 8 K Eikdod
HEA, ALEMXXRAFHIYAEAGEL TREAG T NIRRT -LETH
BegiRdE. BH, A A HRV FREREB W HeT - RETERZEe)EE 8 H B R EAMERY
H A BB Tl b T RS, AFTC R L R el lodr H O £ R BTHAA

KB AVZE AEESEA R TR b it W HT - R ETER

hE 525 :B842.5 MERFRIARG A
1 5§

2270 e (Heart rate variability, HRV ) 245 &
PWLBKRI RS KT, I8 B B EMAERGEXTE
SEMTREIER , B8 I B 3T Bt £ vk B f 2 1E 3
BT PRI A, T DA A T RO B () e A
(] B A8 Ak R 3R B, B TO A P 8 B A E B MR Ay
#.(Sztajzel ,2004) . oA, B A€t & A 1 HRV
T T MR AE 8 R T TR R T, AT RAME R
HEM T ARATMEZEAEY #3555 (Thayer et
al. ,2012;Thayer,Hansen et al. ,2009) , KEMEAE
SGrpetp LA B R T W AER SR E B
A,RBT B REMERE R TEE, W E A
IRRB IS ARIR R T oK, P 7= A= o 3 A 30 3R
A, DO ME RS I GBS B BB R EE B X

HRYV [ & $5 b 38 & 40 2 05 ¥ A TR Rl
I3 TSRS PR ARG AR NS . I SR AR X O
FEl 2R SO E R 2] R K Z (8] B ) b
(BP R - R [JH1) BAfb 3617208 o FH B Bl
ARBE FHERGRAKIIMETFIER R - R [HH
[R1 R #EFE (standard deviation of the duration of all nor-
mal R — R —intervals, SDNN ) 1z B2 7 f 285K 11 54
AN R - R [ Z2Z 1 R (root mean
square of successive differences, RMSSD ) ( Saul,
1990) , HiUEt 53 Bir ¥ 0 BH 430335 7 A i, ' 5 e I
P A, BB R L R B 22 B b AL
( Radespiel — Troger et al. ,2003) , %5 F BU8M 45 B
A& M 3h % (High - frequency ( HF ), 0.15 ~
0. 40Hz) , {% 3% 1 2 (low — frequency ( LF ), 0. 04 ~
0. 15Hz) AR & 4R tL LE/HF . Hod HRV ) 5 47
T (HF — HRV) [ BR 2K 35 pf 22 1R 5 7R A AR 2
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A (LF - HRV) [ B 32 J%F0 2K T #2200 58 i 45 1 3
[ ER RT3 1L (LF/HF - HRV ) I iz Bk
SRR 25 11 2K 3E P 22 P 45 89 29 45 M (Sawl, 1990)
A SCHRIT ) A2 R A E M 2R 45 1 HRV, 4245 RMSSD
(HEY) 1 HF — HRV (BRI X B 4545, T 30tk
) HRV , JCAFFRULEA , 246 2R EM A& 45 HRV

NIRRT IR B AN S B T3 L
BE FEILIE I RE B R0 IRTI R , kR AR
AHRATEME LIRS, R0 TR =N
15 8., LASE B br = |47 24 9.0 2 3 #2 (Miller,
2000 ; Miller & Cohen,2001) . tAZFI¥H 2 BE B B %
W e B HEAT IR, B0 , ST - B RN ATAN X R
HARREAT R, A5 B R BRIERE,
MR A B2 55 M Ty 2 J B e JR) LA, S s i
$1E 78 JE AT B % 3 A T I DA 0 4 ) i o R
( Gazzaniga et al. ,1998/2011)

Thayer 5 \EET #4 22 fif 1], 24 %90 BEL 07 /A i 5214
ROBIF 58§ HY T Ml 22 A JIERE 5 B A ( Thayer et al.
2009) , ZAR AL HAMPA T SR EMAETIHA
St [R] iy 0 [ R A, B 52 BURGAR I - 52 T [
BREGTRE . AL, BB XS &S T 450 B 4 )
YE R REETE B AR AW WS A MEPA R FIIR B AR N
RS, AT X A= 38 A A S0 AR 7 AF 3 R PR T,
HRV W] DIE R B AE A B S WEEE
Py2# 4545 (Thayer & Lane,2009) , #RHEMAHT, BE
= #Y) HRV 7K 55 547 B oA 142 1 58 ) A8 5C (Holz-
man & Bridgett,2017)

H T2 B BB S8R FHAS 7] B9 2087 O s (i e
PR IR IR AF) KT8 HRV H, 7047 T A RPRES
(B anAE A S 3R 18] AT 55 38 18] Fi/ sl K A TE)) T 19



118 NSt

T 2023 4E

HRV &, MRS WAR, FREA VRS
RBIHFAN5E 42— (Holzman & Bridgett,2017), 7T
2 [ BERR S f T BEFE AR AR A 55 v B U
HI A S FAE A, 2 SOKE T B e 2K E #4835 30 19
HRV FlA F0 45 ) A S BF R 34T R G b B 45 1H
g 45 B O FT RS AR
2 DEERESIVANEFINEXXR

WRAEM, 58 RET HRV {EK KK
bb, # 8 HRV {3 & i MATE N R Hl A XRS5
(514 stroop 1 n — back {155 ) H R ILAF FE 4T ( Holz-
man & Bridgett,2017 ; Mahinrad et al. ,2016; Zahn et
al. ,2016) . A 4% i 42 45 A 1 R {5 £ ( cognitive
flexibility ) . TAEiC4Z ( working Memory , WM ) il )2 i
4 ( response inhibition ) = 4~ T i{ 73 ( Miyake et
al. ,2000) , ;2 B2 A 7] 00 B 2 2, AR SCHRE A
FEHIMARF B3 AT, BRG] HRV 1
KER
2.1 WEREFHEIA R ERGHELRE

FTal 2Bk (Action Cascading) & —Ff 58 1A
FIEHI ThER , S 38 76 I XA W] A 55 H ARt B3t £
h S RL R RE ST, I BRAEAS [ 4T sh A L S 2 HE
F 3 ERER R K B BB JJ ( Verbruggen et al ,2008) , 7%
BTSRRI — R R B E - #H i
(Stop — Change task) , Zfu X 5L E 5L 5 AHLL,
BOATELE L 1F 5 B BURT RS 57 BVSE AR XS i ) B, (] A
W& T — B R RER 2 5 VIR BN 5 —E 55 . %38
S REIE 5 A A W] B8 57 et £7) e 2 A [R] e o
15871 ( Colzato & Steenbergen,2017) , T H#EF X
Bk EMETESI M HRYV 53/ERIK K R , Colzato
I Steenbergen (2017 ) 4 T RMSSD {HFI#E= 1 - %
BMEXWRARBEEML, ERER, GFHE
RMSSD {8 R4 1k — FHe (155 19 S v B 4 25
THLHR S RMSSD {H IR, XS BN, Y8
SR AT WE 2/ AT 55 0 [R] B 5% 46 B 57 — 4T 55 B,
RMSSD {8 5 [ iz if B AHDE ; 245 1E 55 RIS R 4T
- HN) Z [BIFETE 300ms BYIEIR B, A 57 AH G [ 8 2
BERAWE, FEHRRMER ER EEER AR
HOFFE KSR R 5% J5 , RMSSD {8 5 31k
TR AE RS KSR W28, U S8 T gk A A R
PE5 HRV KRB ARFEAEAE G . BRAT SRR Ah,
Colzato 57 (2018) fff FHAE 45 # Y UER T T H 2858
MEPEER HRV S FHHM LR ERERIE
L0 11 N SR AT B ( RST = 150ms ) Bp, RMSSD Ll
HF - HRV {H# &, F R4 dk /s, 8l .
R RFHER B RET H A EMETEL HRV
FIZKF AT A R T A A A R 7E 1, B HRV B
R RN AR AR E . R,
Alba Z£(2019) BB T A—HMIRGE R, Alba &
AXF 38 A REA AR HRV FA R RIEHEH#HT T8
¥, £ B # B HRV (HF - HRV ,LF - HRV , RMSSD
F1 SDNN) FIA A1 R 75 PRI A ) 45 R 3 2 1IE A 6.

XF ik, Alba S8 NI\ H 25 R A — B0 i AS R 9 55 36
RS MERE S B, SEIG AT 45 ME BB, 5 I PR i ¢
L, AT & TR Y. O 3RAF TS 3

DAMERBF R TE LRV M 55 0 B LR fE 2=
FOMRENFRERK, BHRERKESIFFT
Thayer % A\ $2 ) 1 04 42 TN RiE 38 & 2 B ( Thayer et
al. ,2009 ;Zahn et al. ,2016) , Bl 5 i# S HRV 5
FIFAL I RIG A K = ERE HRV [RBE LT
WIRTE - J = B B& KT BE, T 3X )~ 5] g8 0 T4
KO R FE RGN RN T B2,

2.2 WEREFME TR XE

Hansen 55 (2003 ) | IR F 52 T 26 E i 287K Jy X
TARECIZ R e, B 58 3B AR 8 L 45 i RMSSD ()
B84 53 2 55 Phifg 5 43 s ik HRY B4, 822 TAF
1812 iR ( Working Memory Test, WMT) Al 22#/E
1% ( Continuous Performance Test, CPT), 455 i
7N, 7E WMT(2 —back {£45) 7, m &t 2 HRV ALK
#E HRV AR B F S WIEHE, B RPIITY
BEfY CPT w, B 32k HRV 4H 35 B 58 B 1) S 1 38
FEMERMIEME, XEWFEREKN HRV 5FiF1H
PATHHRER AR R oM, A TR G Rzl
£ HRV 53047 2 BB Z [A] & 15 &2 8 45 4/, Hansen
&(2004) X2 8 R4 e ks 2K faa shil
SRR K4 w4 S % A HRY
(HF - HRV {&) FI 7T i (WMT F1 CPT) 47 T
RPN, M A AN R KEAE
( maximum oxygen consumption, VO, ), HF - HRV
B RPATIRER A 257, &0 4 BEZ a1k
kG, =L N GR A B VO, BT B 2 K,
HF - HRV B8 Z LT INZGH ., 3T T3 RTU6E
) CPT 155, 8232 Y ZR 20 R B LI 4R A0 B 5 i IE
8 F0 B R 1) SN B BE 5 X T WMT (2 - back T
%), R4 AE J5 T B P IE A R 8 PRI, %
SIS Ay T R E M AR R HRY S5Ri%1H K2
W shZ [ AE B B AR , RVEE R %) HRV Bt T 5 47
IR B2 2 PR R, AT DA B8 4 M P AT 2 BB 1M
=,

BRIt 250, A /DBE5E 3R EA HRV R TAEIC |2
REZ [ A EIEAH &, 4N Gianaros 48 (2004 ) & 31
HF - HRV [ {8 K& T 1E 1012 3E B 38 hinm B,
Jennings %:(2015) ABTER IR A, F15 T
BT B4 RILAN HF - HRV 2 1E 2%, Labor-
de % (2015) R BT = W ## B HRV 5475 WMT
IR, LhLEX HRV A TARICIZ BB o8 45 R
F—3 (B 208 T R AE R RS 3 T IR H R X
BHRFRMFEN , 5 SCHERIGE , R3] A iz 3 ]
FH R BB Z 0 AR HRV 7K (Forte et al. ,
2019 ;Laborde et al. ,2017 ;Stenfors et al. ,2016) .,
I, ARSR AT AT LA — 20 8 250 S [ 2 G 5%
i HRV 5 TAEICIZHI R R .

2.3 WRTRFME R EIE LR
JBERRTE #2235 3l W HRV 5 SO 0] I 26 &R
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£ Jennings %5(2015) MWF5T 15 BIESE, 7 363 44
R BEARS,MAREE HF - HRV {H#& K, 7558
B, stroop {F 453 F8 Y B T-PRAR B AR/, TTE 70 44 3F
MEEREAF , KA KRB EHLNER £ BEE
Hi,HF - HRV il stroop £ 2 IEFHK, BL4h, Alder-
man F Olson(2014 ) X} 56 4 fil R K= A= gl 1 T 0F
5%, RBAES S W) HE — HRV AT Y flanker f£45
Y B B AR A DG . Williams 5§ (2016 ) #8145 T 104
& fa AR B g 1 % )5 HRV (RMSSD i1 HF -
HRV) FEIT ) flanker (£ RILM KR . XL
T, 2 SN AT BE B8 AR S OB AR S
(intraindividual reaction time variability, I[IV) ,IIV #§
PR TR T S I B ) 28 S, BB 408 I BBk 1 T ) S
FAFITIREIK o BT MR 55 R,
5 HF - HRV AT 4 flanker {145 ¥ 7 B 2 31 671
AHG, IEWRBEIIEAC, HE R A B2, IV M
B HF - HRV F7E & M AH G, X RN R
HRV ¥ MATETEE S R E R

LR T HRV F SO0 1 26 R TR G5 R &
= B AFFEIEAASE R & (Zahn et al. ,2016) , X T
PR P IR S BIR AW A o Jennings %5 (2015) RiB
T HRV R R IPH B RAEEMEZE R, (HELE
WA . AU, 17T BT 4518 K2 53T EK
ZERXMBEABHE, 2 P EA LAWUIR. FHit,
P2z X HRV S\ 0 i Ty 58 i 5% i ik A fe ik

—HHI,
3 LEERESINAEFHNEEIZN

W B AUESE HRV A S S AR KR
LAG , FIH HRV A4 ) il 45 L 28 R 8 7 i 2200
( Transcutaneous Vagus Nerve Stimulation,tVNS) # R
AR Gt — S HR T A ZRMWHEEER.
HRV A9 R A5l 2 3 2 LR DA 29 10 Fb— I
W% P Tl B A T ORI, X 0. LHz (AT IR 2R B FR
AR IR AT Z ( Mather & Thayer,2018) , BEEE 5 [#2.0>
RTEFR S B PRIE T ¥R % , A48 = HRV (Lehrer et
al. ,2013) , EAFEK, tVNS FR B Z BB H 1
K, R B R T 7R R AE
HEMEH T, I 512 26 E M S BE . WFFIESE
tVNS FR BB A 20 Hb 48 55 2K & M & 18 5 1 HRV
(Clancy et al. ,2014 ) , 55y B 32 3 X 2K 7B fif 248 B AH
REPAHINEEZ ] B RBUB HEIR . BUAh, 1T
B TAEICIZ R I ZR th BB AR HRV K-, FEX)
DT A2 (Xiu et al. ,2016)

HRV A RN SR AT B T8 19 #%i % HRV 7K
-, AT R i A R R B, Prinsloo 5% (2011) % %%
T 10 73p8h ) HRV A AN R F RS T A
HRIMFZN, 18 4 fat B 5 A g FE AL 3 fic 2]
Y RIS A AR A, IFAE T AT G 45 el —
WABITHY stroop 1£5%, % AE 55 B KRB 58 B stroop
1% B RIFHC AR ZF TR AR 45 H H BLA O 3R B A5,
BB M R AT RE I = F B4, Bl TAEiE12

TGOS E P DL R, g5 R 10
S8R E) HRV A9 RS I 25 e 8 A 308 = gl 1A
R, EYRGHTE T IS, X stroop 1155 # X
REET N R, TR BB AR R TR D, UL R PR AT I
REFSRNEET , IF B AE W S i I 2 2H i a3k L 9 ol 4
BB IS . 3 5h, Wahab %5 (2013 ) X HL
1L R A R AT 0 S A HRV A4 s
4 G5 BRIz AR B HRV K B RECIZ 6
F1EE T RT3 S (Sutarto et al, ,2013) . —Tigt
XHEBRIE 3 B BT RIAE WK, i 22 10 X/ HRV
AW AT #1512 30 5 4R E/KFREL VHRV 7K
FHEERK IR H (Paul & Garg,2012) , X i
Bl HRV A4 A5t G5 78 97015 16 25 Fiak Jh g8y T
BRIFBER . 5 HRV £ R IESAIRE #5k
AT AT b, 5 R BOR = A AR AR B
AR R TP TSR, HFE TSR LA
TETEZ 57 (de Bruin et al. ,2016) , AL # — 25 B IE
2 ¢ HRV A=Y B ZRBe a8 A ks A B
M RERIR

tVNS i ARM% T HRV &8 R4, feg 5
o Bk R 22, U S AR B HRV KR, 3
%) TN G 45 ) BB J7 77 AE S . Steenbergen %
(2015) %2 7 B A Y tVNS Jfill 38 % 3 1 Bk 1) =2
M, 1S AR KA A ERATIFEL - RS
W [FIR , $252 30 b tVNS JJ3R 30 AR B2 T
T, 75 15 249k W 4252 e B tVNS F, 458
WR TR B LV I R4 2 55— 55, B
WA AR R I 2 T R ARORI A, xR R
HA tVNS JBEARE 3 38 = AR B HRV K, 350
BERAE SNV E RIS R H 11 52 o e 5 g 7 Ukl 1) 46
SR EIMA R (K T BE o AE— T A P4 52 4% %5 ( Simon
task ) FWFEE AR T KR ABUR 38, tVINS R 380 o 2
ARRLIH S , 7 B tVNS R R a8 3G 9 vp 5% il & ) IA
1 HIATT (Fischer et al. ,2018) , LA, —IR4&F X
fRREE AT MR Bn, 5 B BUR SO L,
tVNS I & 4 T R IR B E 12 E S R A FE LT
(Jacobs et al. ,2015) , LA EBTEE4E RAESE tVNS i
PRB A TE A H v 2K A R, DA T2 I A A
HIThEE

AR, NI 2R R A BE 5 32 = B i HRV K
o HBIREEF(2019) %% T A 20 XM TAEIEZ
TR0 N 5 % SIS AU 1) A 2 A 156 4 R 1 BB T (s L
FlATTHE: 40 Z8 SR ) PR 24 A Bl A U AL, — 4
WA 2 — B A ) TAEiSZ i BN 4k, 55— AAE
AR A I 4, 20 45 fEE AR K S AR AR R R R X IR
o B =HTERT G B TAEICIZ R e 1%
SRS 107184 L) M HRV K- (HF -HRV) , 45
R, I BT AR A ) AR ¢ HE - HRV {8 5 &
TRTF R R 2K T, £t TARISIZYIGR G , M
BRf M ZR A AR B 45 9755 (£ 55 Y HF - HRV {6
BEMRS ., ZHRFHR, TIECIZRSINSGES
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TANERR A K A B HRV KRR R RE S .
AL, TAECAZ R # I G FH T 0 R K
AR E AR, R 4R B
20 KW TAEIEAZ R 3 U G508 g7 TAE 12 1E 55
(1) N B 920, HE — HRV {558 T WAt 82 Bt
(Xiu et al. ,2016) , 3 5h, 7E— I {5 FH in T2 B i
1173 J1 (processing speed and attention, PS/A) Yl Zx T
W FENANA AR R T, gl TE LT 6 A/
PS/A Y225, PS/A {£& I F0 HF — HRV (B
WS (Lin et al. ,2020) , FARMRERZRFT
N5 TR & MA HRV ACEE R0kE , 32
&7 T HRV R\ R4 6 Z M TEA B

LB A R A 2 L VNS SR FHIA A
YIGRUESE T HRV FTA 45 ] 22 8] 47 46 A48 B3 .
SR, B AT S50 R o 1 8 T A 254 Rk
PRI P SR T A RN i e TE AR BRI T o L Ak
B, FEARGEEH AN B T S MLE . RERIBFSR
T DL TF R 3R 5% 35 AR ( magnetic resonance ima-
ging, MRT) , 40} € MRI( functional MRI, fMRI) F145
F4 MR, LR 82 434 5 i 0k — 2 1 8 B R A 5
ST ZRE AT f5 Mt 2L B P
4 DETRESINANERNHESEM

HRYV FIAFI4 ] A7 7E 1E AH 3¢ 2 28 AAH B 5%
FIVER, FIRB R T H &2 Bk BRI - B2
T BRI . T Bk — X, BT N
BB, A0 IE B & 5 1 2 33 4 ( Positron Emis-
sion Computed Tomography, PET ), fMRI 0 fixji
(EEG) #5% HRV FiA S5 6l il 28 5L

Gianaros 55 (2004 ) | F] PET 7£— R FIMEEE I N
FTAEICICAE S, 3R T 93 4 (AR #¥ 4E 50 - 70
%) gk 1 X 88 i 1fiL % ( Regional Cerebral Blood
Flow,rCBF) , #4531 T rCBF #l HF - HRV (£ Z .
RS R B R B 55 M5 /938 in, HE - HRV {H
REAIG , IX 156 BA S B 2K S i 2575 3 ) HRV 5 TAEIC|Z
HIME 2 BIFFE A OC, IB4h, HF - HRV 5 TAE
TCIZAE S F5 & B R BT A K= | B i R0 LAY
7% - 8 58 6 &% «CBF 284k 2 IEA 2, /Mg
i) rCBF 8L i AHE, [RIAEHE, Lane £5(2009) £
—Tji PET #F5x IR ER 3] TAE IR IZ ik B4Rk &
#J rCBF 5 HF - HRV 7E& /MR B B Z AT
B R R IEAH DG, I3 b, Jennings 55 (2015 ) {5 F
#EA Mk B iEbnic MR 54, 7£ 440 A RRE
AT IRITITEIEE S HF - HRV Z 8| R BA7FAE
HHFEM R KB, SR EN, £ 7 TR THITTIRE
FA R IR EE AT, A A S SR R 5 HEF
-HRV BRI A BER , BB BUEicie ) B
%R I HF — HRV 54700 A MIFTATH- () CBF 2147,
HH3E ; stroop 1155 (¥R BN HF - HRV 57558 CBF
BHAEX. RAMEXSEMEOARIEMEEEA
Ja, X REMA R E, R IE LN ES S
HRV Z MK R A RREEMNGEER . LRTFRE

RE RPN TR ST 5 R E ST RE AT
F8-55 B AR P R R R T DX 3 AL 3 R AR A K

ERARIML AT , BF5E B R IMRL SRS T A A
FEHIT 45 2 B HRV KOV RN B0 =38 Z [8] I 0%
o Fn Matthews 55 (2004 ) F| F fMRI 22 1 Rif4n
WHRET X 58 EMEREIBRIR R, 1F 18
ZARRRWAA A, 22 MIFTF07H ( dorsal anterior cin-
gulate cortex ,dACC) Z: 53| £ e ( stroop /£5 T4k
BN ) , 1 HE - HRV 57 0UE MIRTF07 M E0E 2 1E
FH5€ ( ventralanterior cingulate cortex, vACC) , %45
SR TR R 2 D e 4 XA, U B T 0
) I A0 53 76 R 52 SRt 22 B 1 15 Hh AT BB R TE AR
. Neumann Z£(2006) 2 F fMRI %< T HRV Hl
SN A (o 22 SR 0K, 45 R B /R R AE SE 8 Go/No-
Go {145, HF — HRV [¥{H 5 XU AR B2 1 0% 2
TEARSG, 5 MR B = WS 2 A AHDC . 5l
Critchley % (2003 ) Xf 6 £ {2 R HOAFHIT WESH B
IMRI 94, B 57 45 3R B g #5417 TAEIEHZ (n -
back ) £ 5 F5EK 12 3B, HE - HRV F1 dACC, Al
OFC i % & T Fr i i BOE 2 IEAH K, A —Tifii
FRELBRAEAE %5 (CPT) B9 IMRI AF5E , CPT {555 [
T RMSSD {HIMFEAR, IF BAEREE vmPFC ACC A T
[BIFN 5 i 45 B X B 38 0% IR 559 (lacovella et al. ,
2018) , DA LM MARMBR 4R B HRV FlA
FIFEHIHOC R EEZ B RIS R A% R =
T AR

B —Fht B G B = 9 EEG B ARZE N ¥
FHRV & XBR AR 20 9R % 2 W IWmERATFT
A, HETE —RAP SO IRE T IAME R 53R
I HRV 7K V- F1 EEG #5458 =& Z [ KK FK, Alba
4:(2019) %} T# A% HRV . EEG e 2748 7 M
( electroencephalography functional connectivity varia-
bility ) FIA RIR &P Z M X R FAT T8, k3
=EZIHHAEEBEMR AR RERTELRE
EEG TgeiE#% F M 5 , HRV FA M = 1%
ZANAHRE RS B35 ; [BIH 7t R EEG 3
R T R AR KRR BB TIAM A SN
Fo XMERUH HRV FHHA MR TGP Z B B X R
%3 EEG YyfgE #:48 SR 2, Bl HRV 5\ %1
REEMRFH AR FAMMEEMRE. BT
EEG B} [B] 4% B /&  SC IR SR BEAE X T i, LRI TE AR
WD 2 KB F A B TR B e A HRV (5 AL I T %
N4, AR MBI FE AT F A A B AR T Bedk—
BRI B 55 R B A E 0 & T R 0 K ki e
AES = EZHRR,

DL ERFSESRET , HRV 5l R4 il 77 7E 2 [F] g o
SEAE, REMBIRERNEY EBKERKE FM
#& ( Central Autonomic Network, CAN) ( Benarroch,
1993) . CAN ZHFRIATT RGE K — 565 B 4 L ER
43 RIRGE T X~ RGN E N 3 B & N 2
AT OB, T 8 f REXT F B AR R A7k 38 R
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AR IEH EE R (Thayer et al. ,2012) , CAN
ERESEETEMZHEIMHERR S HE
HLEET MHE B A RS 2ol HeH X
I . CAN %3128 b v] DA B HRV 7KF- I
7, HIEH - 2T EEEE CAN .0 M, HRV
TR B A5 32 P12 111 B (9 4% ( Sklerov et al. ,2019;
Thayer & Lane,2009) . X FIAFIEH T 5 , Bi# T
- BT Bl 0 R R 26 2L, 1% (7] [ i) B o % 38
PE 5 D45 ) BE 77 ¥ 32 B A4H 5 (Miller & Cohen,
2001),
5 BHERE

R T R RER IR 9% %o 5 F O ik B[R] B, AR
WFoE LRk HOR T X F R 1T WL e E of
5%, HRV B & R i s sl de b o A FEAAA%
122 = 2R E i 22 3818 (Porges , 2007 ) T WIBF S 2
FE R I, 44 22 1 40 FHEAS 55 (respiratory sinus arthythmi-
a,RSA) X —F645, AT, BWFR KV RSA £ 5%
PR AR ZS AR S A2 M B %2 ) ( Lewis et al. ,2012)
F3Ab, B RO R 2 S G 350 I T 5 e A
221 22 10> H TAEFE R ( Thayer et al. ,2012) 5837
TSSO, LA R G R IR A AA
KT RSA 5T . ZAGXT T HRV FIA 46l ot
RREIFFT AN NEEE S BIA R, A H 2
E MR R HRV BT DL S B K i Bl 4 i 52 J2 B T
ShARE , ATITAT AT A R4 B e 7 . XX F 42
FAARE S SRR NI RE ST TR —EER
FER, AT A i e A 19 4602 3h R IR IR )I 45
B tVNS FARKAR & MK HRV 7K, AT $2 5 B
HEFFIAHIBET] o

FELEMIE F, BT AR5 A 1 5 R4
KBHHERIFAT LR —, N T B FRBERE
P T REAE RS54 f e R OHAE R,
BN REAFR SIS, AR T LUA LT IL
MHEETF, #— BB HRV A AEEHIRER

55—, &= HRV R\ R il Ehnmt . 7R458
TITA SN 02K A P 22 2 BB (9 A DG MBS, DAAEBFSE
XFEEmp TR TR W ERAERKMZE. Bk,
5 HRV A xmysm AN R LN &R RS %
— BN RES AT IR ER CREFMER
BB, REN HBEHAREF) A, BrERHA
HRYV (% B 3 RSl 48 5 AR HE 48 7T S A9 I i 5
2 25 M 3) BE ( Radespiel — Troger et al. ,2003) , 7E
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P, ) 40 L PO E ISR AR 1R 4%, T R e 5 HRV 22
BRI E 5 4040, T B 19 B [B] B JF AE 5 %1
PL_ % (Laborde et al. ,2017) . 5B —5 1, X FiAHI
R FNE , A RPFFCR AR A 3, H R
BRATIA LR A — 4, 2 TR A B A F R o0 ik —

RS T o CHRA 0 R 3 1 il 45 ) A0
fEICAZ) #0 HRV fAE5C 4, A Bl T 58 & L AT A0
EEHIAREE M AN EEX REBIA . X T HAAFRE,
— WA T BN R, AD S iH
R TR ER o &5 b, ARk MR 5 5 S B fm ™ i
WS FIAE R RIE R REA B KD, TR
HANHGEI22AFHE , IR AT BEHERRIX SR B (K 200
MATTTXF HRV 550 R4 ) 95 38 1) 5C R 15 1 BE AR € 1Y
Ly 7o

BB RARSTIRIE R B HRV FARIEH] 56
RRRTEM. BRETIRRYE HRV S5iA 5046
RIAHDCHEAE A [FIRR I (40 - 9 AR AR AR DN BT 814 )
ZEEZER ERLBIRIEMR D, SRR
FEERTT HRV Fp G H R TICIZE SR
MIAHSCMEAE B A IR B R Z [ A7 £ 25 5 (Jen-
nings et al. ,2015) ,{HIfRI LFEZEFEX HRV 5§
INFIRIEEA R R R, AU, BaTeR
HIPFSER TR SE R W AHE, a5 b DI
A E Z X, £ E R DA SRR .
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F =, RAWFIE HRV 5o RI2 ] 4 i 2 25 AL
M, HETHUIEE KL WK A B HRV 5l R4
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WK i 2 [ AEEAR B RZ A ), DL I HRV AN R
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R TR EIREEER P A
RS HRY Z B WA EAE . KRR IBEF AT L
a4 M HRV T HER (40 tVNS $2 AR 8]
HRV AW RFI 4R ) R MEAE 352 T B 2570
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FINGRIAT R 22 ROR , IR B B K B R E 30 o
ARG , BFFEE & 7T AR 28 B s R R
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SEG MR I v, i — 20 B R BRRTE T T I 25
FARE G R & ] B
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The Relationship between Heart Rate Variability and Cognitive Control

Chen Xiuwen' ,Li Fuhong® , Wei Luqing”
(1. Second People’ s Hospital of Huizhou , Huizhou 516000;2. School of Psychology,Jiangxi Normal University , Nanchang 330022)

Abstract : The neurovisceral integration model postulates that the prefrontal — subcortical neural circuit was involved in the regulation of
vagally — mediated heart rate variability( HRV). The vagally — mediated HRV may predict individual’ s performance of cognitive con-
trol. The present paper is to summarize former researches concerning vagally — mediated HRV and cognitive control,and draw a conclu-
sion about their correlation, mutual influences and neural basis. Three major findings were described in this review. Firstly, by summari-
zing the existing research, positive correlation was observed between vagally — mediated HRV and three subcomponents of cognitive con-
trol. This was in line with the neurovisceral integration model that individual differences in vagally — mediated HRV were related to per-
formance on cognitive function tasks. Secondly,studies using techniques such as HRV biofeedback training,tVNS technique and cogni-
tive training have shown that vagally — mediated HRV levels and cognitive performance can be improved effectively , which may help us
get better understanding of the mutual influence between vagally — mediated HRV and cognitive function. Finally, convergent neuroimag-
ing evidences show that vagally — mediated HRV and cognitive control are both regulated by the prefrontal — subcortical circuit. In the
future ,studies using brain imaging techniques combined with HRV biofeedback training or tVNS technique are needed to clarify the
neuroplasticity mechanism. This would be helpful for further understanding of the mutual influence between vagally — mediated HRV and
cognitive control.
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