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BRorms' an R, ZBAOWAERT, RS 400038 FHC, M E LR (RS FEERYE) AEYEYTRSE
QB ZR MR E RO R

(HE] HIY S5 K BT 0 K 0 RA8 5 4 (heart rate variability , HRV ) 43 #4511
SEMR RFEPAFERN HRV Wi REE S B MK, Jiik REE 2017 45 A& 2019 4E 11 A
TERE 22 22 18 56 — M & B2 Be R R B2 (1) 116 24 TE 56 B F 72 Z IEJE AL LIS (hypertrophic
cardiomyopathy ,HCM) 83119 24 h.LoB 5 | 12 B 28 700 8 KIE RS HRV 5 i H30IG R G 9 N 48
Fro Ph24 h 8558 0ARE, X EE 3 FiE 5K (5.30,60 min) (125 R ERMMERM TS0, 858 R
TOORKIER HRV J5 kXt 3 F B2 (55 #6170 1, HCM S5 11 9 > HRV $5FR38 8 210 T 1E 5 % i
#H (P<0.05) . M{F5KEHN 5.30 F 60 min B, fEEF 5K AL RYIE I, HRV 255001 24 h 25 L AYHHOC R
BOEBHIA, 43314 0. 3620. 22 0. 76+0. 14 F1 0. 97+0. 04 (P<0.05) , F1 24 h 455 (1) AH X 15 22 35 W Ik
INL AR RIR (28,0922, 96) % (7. 78+4.78) % F1(3.27+1.79)% (P<0.05) , iK% TAEFHF 2R F i
FRBWHE S, 43514 0. 75+0. 04 0. 87+0. 08 F1 0. 89+0. 08 (P<0.05) ., &5 %Mt HRV Z3H7%f HCM
RBP4 SR VER PR B A5 5 (RS B8/ NI IR o > (0 L T O A HRV 434 5 0, 4745
HERR 45 R s REEAF 5 9 B[] 24 60 min,
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Effect of signal length during electrocardiography on accuracy of heart rate

variability based on heart rate correction
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[ Abstract | Objective To investigate the effect of different signal length during electrocardiography
(ECG) on results of heart rate ( HR)-corrected heart rate variability ( HRV) analysis and explore the
minimum time window of signal collection for accurate HRV analysis. Methods 24-hour electrocardiogram
signal were collected from 116 normal controls and 72 hypertrophic cardiomyopathy (HCM) patients admitted
in the First Affiliated Hospital of Army Medical University during May 2017 to November 2019. Nine
commonly used HRV metrics in clinical practice were obtained by HR-corrected HRV analysis. The HRV
results of 24-hour signal length served as reference standards, and then the accuracy and reliability of HRV
results at a signal length of 5, 30 and 60 min were compared, respectively. Results In results of HR-
corrected HRV analysis at 3 different signal lengths, all the 9 HRV metrics were significantly lower in the
HCM patients than the normal controls ( P<0.05). With the increment of the signal length, the correlation
coefficient between short-term HRV results and 24 h HRV results was elevated gradually (P<0.05), as 0. 36+
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0.22, 0.76+0. 14, and 0.97+0. 04 for the length of 5, 30 and 60 min, respectively, and the relative error
between short-term HRV results and 24 h HRV results was reduced (P<0.05), as (28.09+22.96)%,
(7.78+4.78) %, and (3.27+1.79)% for the 3 signal lengths, with an AUC value of 0. 75+0.04, 0. 87+
0.08, and 0.89+0. 08, respectively (P<0.05). Conclusion The accuracy of short-term HRV analysis is

decreased with the shortening of signal length in assessment for risk of HCM patients. For HR-corrected HRV

analysis, the minimum time window of signal collection is 60 min in order to obtain accurate HRV results.
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> RAR 2 (heart rate variability, HRV) 24812 K
SFEMECH RR ] CRIAB R Ao i ] 18] B ) 22 18 7 5
3, AR B RS B e E R G Re L4
PIAREY, O 2 0 IS0 1 DRSS TPA L
FFEPE A BE 4 0 2 JE R0 LA (hypertrophic
cardiomyopathy , HCM ) 25 UL 4 35t 4% Mo 1L 45 93
RIGRLIN 0. 2% JEAFEE OO IFERSE R E B
A D E F B B %% (implantable cardioverter
defibrillator , 1CD ) 4 iy . JIE 14 74 B S5 A7 R4 B — R T3 By
S, T D AR O PR R PR KU o I PRI 6
Y, B A2 R G0 RE B9 BUE 2O IE BT fi & A
R, DIMERS ] S PR 3 A RS IIREXT T HCM
SEE IO I 2 BT AU T A ICD B3R 97 TR A A
EEIGRE X, ARk, T A BFSR A HRV 4047
X HCM B35 1 B 2 RGN RESAT AL, 324
FEACH HRV 23 M AL HRV 23 M IR 5 1%

K} HRV 23#ri@ 5 3E T 18~24 h .0 (electro-
cardiogram, ECG) {5 5K JiE, 21 K HRV 43 H7 1) 4 b5
e, LA HRY A4 R o (HA RS B 3 RB AT K
FAE R BRI HRV 234 78 1 R 52 B v 8 i
AT 4 HRV 047 % 3£ F 5 min~ 1 h ) ECG
fe S, LG PR N P S SR B O S AR T
SER P S P DI A, G A A ) G 0 AR 5 4 A B (] )
ESERIE PRI T BT HRV 234704 25 i 2
by 32 B ZR AR, S R B O AR, XME LA SR AG
B AT SRR SE L, T GE S AT HRV 434

L2 (heart rate, HR) 25210 HRV 38145 S HEw
PERYHE I Il RBFSE R W], HRV 23 B7 25 21 52
PR AR O BN AR 1 7 UAE Z M R, T HR 2
HEmgoE R E " . HRV #5455 HR 7778465 5
TG R, BAE I HR Gl 5 Rty HR LB 3 &Y
B o SRR BRI R A BELAR AL
POER), AL T B ErE RGN AEY BTG,
HeEHLbE T RR A0 5 HR Z A dpgrt e R,
P A 4 A JEAT HRV 29 Afr i X4 HR R A7 AL IE

LA AR HR g 22 50 o Zeitsend - A5
&t — ] LASR i o0 A4t SRR P 1 2 T HR AL IE Y
HRV 73H1 77 1 AHAN (55 1 BT 45 SRR 1 A 52 )
IARVERE . AWFFE L) HCM BE NIRRT G, S8 T
i RS AR 9 NI S AT Lk HRV 4545, >R
BT HR BEM HRV 0453, L 24 h 4521 AR,
WL 5,30 .60 min 3 {55 < JBE T 45 AL HE R 1 A1 A] G
PRSI R ZARFHHER HRV 2047 s RS 5 1%
JELIF ] BE , LASHI DAt — 2l R FH S A0

1 #M#ERE

1.1 SHaR

AWIFFE Ay [ B g ) 6T BRAJE 5, 643 2017 4 5 1]
% 2019 4F 11 J WA17E il 25 42 B8 R 2750 — B s R e A
REEIZ 1 116 24 1E 5 XTI F1 72 44 HCM B35, I
X BRI A AR A ARG 25 SR T, T8O I A0
NG I P R SR I AR SR | L S
TR DRI 5595 S0 i) RN . HOM 85 1 4 A bR oE
T A AR P 0 1 B O M R SR ) = [ B
FeU B BERLE =15 mm B LD L SCB X G AHERR
PrifE R iHAT 24 h 3735 ECC K& B8R % ECC {55
KB/ 18 hy

Il RBFFEIE BT, HR AR PR 50 & HRV 234 iy &

SR L BT AASHF ST R AR e 31 DG P I

HOO IR AT HCM 83, JF R A6 T HR KLIE ) HRV
ORI LATH BRI SE TR A PR R XIS E 45 RS20

ARWFFERF G /R HEE 5 R, &0 il B
KA — Bt I 5 e 48 21 22 03 23 L o [m) 3 (it 5
KY2020148) ,
1.2 ECGAizH5maz2

ECG {55 RN 250 Hz, H5G, WEER T4
=5 (6] 4 B Butterworth 7738 B 25 (0. 05~100 Hz) &
BRI TP ABELIRERS , 0 ] 50 Hz B i A% 2 bR T
T ARG, BT Pan-Tompkins 13k E 47 R I
PO BE R REIRBS ECG {551 R BALE K
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TR T N TRE,

AFELL 24 h HRV 534 45 Ay X B b e, -
T 1 h NIy 3 FOR RGBSR AL HRV 43
Br, 23512 5.30,60 min, AN[F] A BEAY ECG {55
FEWOTEINT R4 52X R B ECG {5523 il
Wi i A A RB AN B & 1Y 5,30 Hl 60 min ECG {55 K
B AFER 5 min 2 30 min 4471 60 min 2 ;¥ i A 520K
HHHE ECG {55 12 24 h 41,

1.3 HRY #ritde

HEFE 9 ANH IR HRV 4545 (3R 1), D4 I
b E RR 8] B9 47 #E 22 (standard deviation of normal
RR intervals, SDNN) AHAB5E P RR (0] 1) 22 (B A9 45 75
M2 (root mean square of the differences between
successive normal RR intervals, RMSSD) 5544 RR [a]3]
HJ7 B sl = B R R i 98 ( triangular
interpolation of normal RR intervals histogram, TINN) |
HRV =454 (heart rate variability triangular index,
HRVTI) ;@3 M35 b5 . B3 (total power, TP) |
64 3 % (low frequency, LF) . b7 e 1t 1 41 9 %
(normalized low frequency, nLF) ; @2 AR EFS 5.
P >k T A6 158 2 % b J7 15) ) A5 22 ( poincaré plot
standard deviation perpendicular the line of identity,
SD1) ..[>Z a3 JJ (deceleration capacity of HR, DC)
Jiride HRV 48 BRI 58 J7 3% A6 BRI O E i = 22 AL
A A A S R T AR R U
1.4 AT HR &JE#) HRV 5475 ik

J9 T IHERAN ) HR X HRV S5 RA2 00 , A58 R
FIET HR AGEM HRV 234 75 25, BB BT %
T 5 min 1 &8 1.3 PRy T TR S min ECG
F B AR IE HRV (original HRV , HRV ) FlISE35.00
(mean heart rate, HR,, ) o $Z M (1) HEAT 45400 pR %L
P05, 2 7 [ E AR BOR I BB, 15 3] [ AL IE R AL
By =—0.012 5, Bryssp =—0. 028 2, By =—0. 011 3,

Buwyn=—-0. 009 2, B,, =—0. 038 0, B,, = —0. 039 6,
B,;=0.004 9 B, =—0.028 2,B,.=-0.016 7, i
NE(2) XA S min HRV 478 GE, 75 5] 5 min 44
HT HR £ IERY HRV 3 #4528 .

B HR,

HRV,=a + e (1)
HRVO B+ HR
HRV =5 e (2)

5 HRV,, AR K IER) HRV, HRV . fAFRK
iEJG HRV o il g AEPLEG R HR, AR E,
HR, fCR BAnL%,

30 min 41 .60 min 211 24 h 4198 IE J7 AR,
LA 1> 30 min ECG 5 Bt i A% 1E 0 9l iE 47 B B
B, M 30 min ECG H B M2 HEUE T 5 min ECG J
B, i X 2L 5 min ECG /Bt HRV,, Il HR,, , #% A
A D) HATFRBAUG, R 48 B IE AL AL, 4R
Ja A (2) , X% 30 min ECG Bt fT#E , 15
FZ A BOET HR ALIEM) HRV g R . fen il
X} 30,60 F124 h firfi ECG J Bt A 1A% IE , 753 30 min
2l .60 min 201 24 h 41 ()3T HR &K IEK) HRV 207
g5
1.5 A F HR A& JE8 HRV 5728 B b Fo o] SE M

#3038 AR

L5 1 HMXRE MRRE r B 2 MERZ
[E)ZRMEAH DGR EE (Y B e b . r MBUETERE -1,1],
R T AR ZAIAH R B VIRERE, r 1Y 26 X i 6
KL, ZRMERE MR, r>0 BFRIR 2 N8 B IEH
K, <0 FORTUAHIE, r=1 85— 1 B RIR 58 2 IEAH G5 58
A, — MR r1>0. 8 B, W42 5 2 [A] 5 i
FHX,0.5<Irl <0. 8 B}, I AE i Z (B BEAR G, Irl <
0.5 B}, A28 5 2 [8] 55 40 5C o A58 {8 FHAH OC R 4L
r WA 3 FPE KRR HRV 255 (5 min 2 .30 min
ZH70 60 min 41 ) 54 HRV 455 (24 h 4H) Z [8] 1) AH
KARIE

%1 HRV 517

e P4 By B
B AR SDNN Z P (ms) S RR (B AR 22
RMSSD 2R (ms) FHARSENE RR ()30 22 (0 34 7
TINN 2 (ms) S RR (8 E 7 B IG0 SE
HRVTI ZFP (ms) HRV =A%
SRS b TP R (ms”) BIE,0~0.4 Hz
LF Y (ms”) AL ,0. 04~0. 15 Hz
nLF FREAL A (nu) FREALARAA ) 5
At tatn SDI 2ZF (ms) 3 P A R 7
DC SRS (ms) I 3P
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R2 HEAMKERFH

4151 n HEh % B/ ECG (55K E/h P HR/ (YK /min) A RE L/ mm
NpayiEs 116 48.82+16. 66 64/52 22.86+1.30 75+8 9.90+1.25
HCM £ 72 47.80+14.73 45/217 22.46+1. 88 T1x£12 19.51+3.20
X2/t -0.431 0.979 1.340 8. 056 24. 355
P1{H 0. 667 0.322 0. 085 0.019 <0.001
1.5.2 P4 X H 43 iR 22 (mean absolute 2.3 R THRAKELE HRV £ 224 h £ Ra948%

percentage error, MAPE) MAPE J2& —Fj #H Xt i 22
JE &L, P2 RHERE S 1 IE R 22 A AR, ROk T
S HsF [F0) e 270 0 A 7R o o ff M . AR AF ST LK B HRV
(24 h 41) Jbrie, 715 3 B 559 KB A& HRV
(5 min £ 30 min Z1Fl 60 min 4) ) MAPE , P4/ A [6]
G5 K HRV 25 AR 25 K/ o
1.5.3 2R HF TAEEME IR £ T il fX (area under the
receiver operating characteristic curve, AUC) AUC
SR PEA 5 AL R 46 bR 09 SO0 M g . AUC B — %
0.5 2 1 Z[a), AUC 8K 15 B 15000 o ff 25 8 iy , 4%
FRATEE . AWETER AT AUC RV ARG S K B
HRYV 3B 45 500 1E 6 B2 T HCM S8 30170 1l A8
9 XSG TEA 4 I R A1
1.5.4 HRV 2508 HRV {5bp ik B EMHAE R
GLINETE P A8 K- R S R 225y S P e 7R
5 min 4] .30 min 41 .60 min 4151 24 h 41 HRV 4347+,
3 B HCM J8 45 L IE % B3 1Y HRV 25 R B 42
25, ARG S K EER HRV 72 H EMAE RS
HREVEAh I 45 R AT Sk
1.6 it o

K] SPSS 24.0 Gei b2l A7 o0 M. 8L R L
xxs 7N, 2 HZ A R Student” s ¢ K556, 2240 22 [A]
PR R R R 5 22 005 23 28788 it AR 7, 24 1)
FLBCRF X Kl s P<0. 05 FR 22 R A Gei 78 s

2 #R

SEE AT AR

SR GAR G HEAAE B 2, TEH N R R

HCM (& AR P # ECG 559 K E K 2 57 658

T2 X (P>0.05) , iS4 HR FIZS 28 B JEL i (14 2%

FHAGE X (P<0.05)

2.2 kA F HR % E HRV 2 £ 4-F 3 HR 355 728,
BT LA 1 44 0E 5 % BREE (1) SDNN $58 475 4 41, Jé 7

AEET HR AIERY 5 min HRV Z52R A1) HR (1945%L

B R, g 1.4 th a1 X HRV A2 HR

TTHRE G, T HE AR IE A A 15 B IE R B B, R

JE R (2) 153 HR AL ER) HRV S 44

2.1

AHE oM
KA ZET HR ®IE R HRV Srir it 3 Flfs 54 B
ML HRV 25500 24 h 255 2 [a] i AH ¢ R AL 3.
5 min £ .30 min 21,60 min 41 HRV %55 f1 24 h 4
HRV 255 2 [l A C R B H A S ih % 5 L (P<
0.05), 7EFIET HRV ) 3 PN (R 2 = (B AH ¢
R ESYEA 5275 L (P<0.05)

50

404

W
(=]
1

SDNN/ms

0 1 1 1 1 1 1
50 60 70 80 90 100 110
HR/(¥X/min)

1 SDNN 71 HR H$5 G X &R

&3 ET HRKRIEGER HRV R0 24 h ERIEXRY

$et5 5 min 41 30 min £ 60 min £
SDNN 0.36 0.84 0.98
RMSSD 0.24 0.76 0.98
TINN 0. 41 0.84 0.97
HRVTI 0.43 0. 69 0.98
TP 0.13 0.90 0.99
LF 0.13 0.75 0.99
nLF 0.16 0. 48 0. 87
SD1 0.75 0.92 0.99
DC 0. 65 0. 66 0.98

/N (x£5) 0.36+0.22 0.76+0. 14° 0.97+0. 04

a:P<0.05,%5 5 min 283645 ;b:P<0. 05,5 30 min 20345

2.4 A FHR A& E48F HRV £ F F2 24 h 25 R 89
MAPE 447

L 24 h 2 HRV Joxf BAR i, BT HR KCOE 1) 5

B HRV 34,5 min 41,30 min 4 A1 60 min 24| HRV

554 MAPE L3R 4, 1€ 9 A~ HRV 545, ol Wisz )

—BUNEER 3 M E S K E M MAPE 22 235 HA it

FEX(P<0.05) . MAPE [ifif5 5 KM 2E1L, 155
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KBEH 60 min J& 2> %] 5 min B}, MAPE M (3. 27+
1.79) %3415 (28.09+22.96) % . L) 24 h HRV %
S UERA R BB AR AERT , 78 3 FE 2K, 60 min 4]
HRV 25 A xR ZE /)N, 17 5 min 2 HRV 2552 (14 41
PR 2E IR o

F4 ETHRRIEGH HRV 55175024 h Z5R 5 MAPE( %)

kR 5 min 2 30 min 4] 60 min 4]
SDNN 29.97+25.45  7.88+4.46° 3.26+1. 67"
RMSSD 23.32+19.67  7.63x4.34° 3.16+1. 58"
TINN 33.42+26.12  7.56x4.02° 3.27+1.68"
HRVTI 36.91+26.68  7.92+5.84" 3.16+1. 74"
TP 34.13+23.01  7.73x4.48° 3.37+1.76™
LF 31.24+20.52  8.25+5.88" 3.67£2.55"
nLF 21.38+18.16  7.57+4.01° 3.18x1.61"
SD1 23.36+19.73  7.61x4.33" 3.21x1.61"
DC 19.05+18.29  7.90+5.29" 3.18+1. 68"
IN (xs) 28.09+22.96  7.78+4.78" 3.27+1.79"

a:P<0.05,15 5 min 283645 ;b: P<0. 05,5 30 min 28 b4

2.5 % F HR & E HRV 4 245 AUC 247

SRAIETF HR BIER HRV 438, ASFME 5K E
HRV 25519 AUC FIbRAER ILFE 5. 78 9 4~ HRV f545
W24 h 4] HRV 4551 AUC ¥ ik, BB 78 HCM
BB RN I % BB 22 [A) R A 70 L5 9 08 ARG PR A I
24 h 2% HRV 25 5L T 1 Gl B4, FoUm) 25 5 o i ml &
524 h 4 HRV 25540 ,60 min 2H A7 9 /> HRV #5451
AUC B2 R G527 X (P>0.05) ,30 min 414 3 4
HRV #5475 1y AUC B B &% (P<0.05),5 min 41
8 /> HRV $8 bR A AUC B & F Ik (P<0.05) . 259tk
B, 76 HCM 8 FIOE 8 % B8 3 22 (B A 70 I 45 9 0
KU PEAS B, 60 min 41 HRV 4531 AUC Bl & &5 T
30 min 1 5 min 2 HRV 455 (P<0.05),5 24 h 41
HRV Z5 3L WA —E wil e 71 (P>0.05) .

#£5 ET HRKIE HRV &8 AUC

L7 S5minZl  30minZl 60 min 4] 24 h 2
SDNN 0.69+0.00° 0.86+0.00 0.88+0.00 0.88x0.02
RMSSD  0.71+0.00° 0.90£0.00 0.93£0.00 0.93+0. 02
TINN 0.74+0.00° 0.89£0.00 0.91x0.00  0.92=0.02
HRVTI  0.770.00° 0.94%0.00° 0.96+0.00 0.97+0.01
TP 0.79+0.00° 0.95+0.00° 0.97=0.01  0.98x0.01
LF 0.79+0.00° 0.96+0.00 0.960.00 0.96=0.01
nLF 0.79+0.00  0.72+0.01° 0.76+0.01  0.80+0.03
sD1 0.72+0.00° 0.78+0.00 0.79£0.01  0.790.03
DC 0.73+0.00° 0.85+0.00 0.87+0.01  0.88+0.02
/N (x£s)  0.75+0.04°  0.87+0.08" 0.89+0.08  0.90+0.08

a:P<0.05,5 24 h 203k 4k

2.6 JF HR % iE HRV £ £ HCM & & fo iE 4 2}
B 4 £ AT

e 2 foR, ok T HR BOE R HRV 5347,
TEfE S KJE N 5.30,60 min 1 24 h (f) HRV 45 5%,
HCM S E 432 30 AR LRI RSO 19 A8 LB EE, 78 9 4>
HRYV $5 475 i 34 B A1 1 8 % B (P<0.05)
2.7 FREME5 KA T HR & E HRV 2R 69 4L

&1 3 L SDNN #8454, 7E - iR & ECG 55 )5
1) 24 h N, S5 5 KB40 5124 5,30 .60 min B, 1 44 1F
HXTHRE AN 1 4 HCM B35 /0345 T HR & IE HRV 45
BEEF RIS L. M5 5K 5 min BF,2 452303
() SDNN 22 X & 7E— ke, ME DL X 43 (& 3A \B) H, 24
G5 KR 30 min B, BRI 0 6 H &, (HAE
BRI HbAS 2 5 X 43 FF 5 B 3C H, 5 5 min F1 30 min
HRV 25546, 60 min HRV it [a] 3 8l /), 5% HR .
TEAS IR S PR M 7 S5 AR N SR IR (1 T4 /),
iR MER AT AE . DR 3 AT LB UL 0L 2%
F) 60 min {55 KA HRV 455 1 5 min 1 30 min
HRV 45 5L HAG B4 (0 s e Al S8 1

3 ifig

HRV Zr#ifE A —Fh e AR PEAL B e R
GER T HE T FON AT Y2, (45 O I A5 R 6 L il
ZINRERNTIR E AR IT , Aok R £ 3t o7 P — e
245U, A4 T 3 G S AR S B s B K
KO Z 3 e AR R B 1 AR T, A5 B A
BT BT — A A g RIS B R T RE X IR A
U P B BCG | I 48 P W 45 1 B 4 5 9 422 3k 2 301 14
fEEFRRBLIEIN .  HET, T ROk 2 5 BE W] 2R
B BERS TRt HRY Wi ohRe™ o DR, 7644 HRV
S M SR 1 (R IS 4 0T 7 1 5 K BE I B
S, AT DL 5 HRY 4047 B33 I, T EL Ak
HRAE S AR BE 1A BRI N RE B A LI 25

CHOU %5 i 124 U ROR [R5 5 K B /9 HRV 45
SRR IS0 5 1A 5 B ) ) 2 SR S B 1 4 1L
FRRUE . ASHFSE LA R0« A bR 24 h (52K
JiE Sy 0of BEARHE , HE#% 5.30,60 min HRV 434745 5 (1
P o BRI U G 2 2 1 26 A o R e A Pl 2
FE R HEAE AN HRY 230070915 5K 824 S min, {H i
FHAE R —EER 2%, HRTER HRY 8 i iifs =
KEM IS — i1, LR i) HRV 434738 # 5ET
5 min | 1 h B{5 5 A K, VOSS % i 5t &
B, HRV S0Hrd B ML O 7 5638 5 2 64T XU 43
JZBT {55 KN 30 min ) HRV 25588581595 24 h 4522
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309, = CON 30+ = CON 150+ m CON
r m HCM m HCM
w Z 204 a 100
g £ L, a a :
~ Q —_ el
z 2 z
a = =
17} = 104 = 50
0- 04
1 2 3 4
4151 B
300 - 240
o 6 — 160
g6 . 200 .
£ £ £
= = 5
T 34 100+ 80
0- 0-
F
24 - 124 m CON
B HCM
= ] 16+ a i 3 i
= £ r g
= — =
= 2 T Cél
8_
04
1 2 3 4
415 G A H I
1:5 min 28;2:30 min #8;3.60 min 28.;4:24 h 48 ;a.P<0. 05
A:SDNN;B:RMSSD;C.TINN;D:HRVTI;E.TP;F.LF;G.nLF;H.SD1;1.DC
B2 AEESKEKIE HRV R HCM E2EMEENRBENERDWN
— Smin-IEFATHRZA]L  —— Smin-HCM — 30min-IEF A2 — 30min-HCM — 60 min-1EF X AR — 60min-HCM
== 24 h-IEH XL ==+ 24 h-HCM -- 24 h-IEF X IR --- 24 h-HCM S= 24 h-IEFE XTI ==+ 24 h-HCM
30 30 30+
é \E 20 \é 204
a 2 10- , 7 10-
JLA,,.&JX\J\,“ ,f‘*\ﬁ'\n‘ DNV SRR W O R 0
0 T T T T T T T T T T T 1 0 T T T T T T T T T T T 1 0 1 1 1 1 1 1 I I I I T 1
24 6 8101214 1618202224 24 6 8101214 16182022 24 24 6 81012141618 2022 24
A ] /h A Hf Bl /h Al /h

A5 min;B;30 min;C.:60 min
3 ETF HR REMFREAE HRY £RTHER
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