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Signal | Method Parameter | Unit | Description
HRW Time domain analysis Mean MM ms Mean of NM interval
SDNN ms Standard deviation of NN intervals
RMSSD ms Square root of the mean squared
differences of successive NN intervals
PNNSO % Proportion of interval differences of
successive NN intervals greater than 50 ms
Frequency domain VLF ms? | Power in very low frequency range(0-
analysis 0.04Hz)
LF ms? Power in low frequency range{0.04-0.15Hz)
HEF ms? Power in high frequency range{0.15-0.4Hz)
LF/HF Ratio of LF over HF
MNonlinear analysis sD1 ms Standard deviation of the successive

intervals scaled by

uv‘ij;var{nnn —RR,.y)

sD2 ms f 1
2SDNNZ —Esmz

5D1/5D2 ;fs]’atio of SD1 over 5D2
RRV Time domain analysis RPdM ms Respiration period mean{Mean of positive
peaks interval in respiration signal)
RPdSD ms Respiration period standard

deviation{Standard deviation of positive
peaks interval in respiration signal)
RPdV Respiration period variability

RPdSD

RPdM

X 100

z+ dgbu) e dia] FAFoeR Aurdm WA, Auk WMo]=(HRV, heart rate variability) 3&}7|E]E Mean
NN, SDNN, RMSSD, pNN50, VLF, LF, HF, LF/HF, SD1, SD2 % SD1/SD2 ZFollA Hol® 3ES ETH3IT},

o714, Mean NN, SDNN, RMSSD ! pNN5O] zejv]e] gt Ajzb 4o} #4123 S d5dr. A4 2=, Mean
NN NN ZFA(NN interval, Normal-Normal interval)®] & <v|3}al, SDNN(standard deviation of NN
intervals)> NN zFAe] EFHAE 2w]|stal, RMSSD(Square root of the mean squared differences of
successive NN intervals)f 91733k NN 7tZ 9] Apolo] tidh Ao &8 Hdk gholl ek AF2S 2vshH,
pNN50(proportion of interval differences of successive NN intervals greater than 50ms)2 $14:2¢l NN
¥A <] zbol7t 50msE I3k NN 7HE 79 H]|&& ofH| iy,

aga, VLF, LF, HF % LE/HF] Sebvlg @2 F3 9 #2418 &3 g5, AR 2=, ViF(very low
frequency)© 0~0.04 Hz Abole]l AAF3F o] 259 HEE ou|star, LF(low frequency)s 0.04~0.15 Hz
Atolo]l AFmt 9o Ao HFEE ou|stial, HF(high frequency)+ 0.15~0.40 Hz Ako]e] 35T f9o] A&
o] A& ovwshd, LF/HF= LFSF HF9] v &S 9w,

Zejal, SD1, SD2 #® SD1/SD2e] Tty ke wlAdE EA4ES Fa g5¥v. FAAe®, SDl(standard
deviation 1) ©7] A WHol &S ouslar, SD2(standard deviation 2)& F7] A¥F Wo]&S ou|sly,
SD1/SD2+& w7] AlBb Wol &3 7] A8k Wol&o] H|&S ofn| g},

—

rir

o2, 38 WolZ(RRV, respiratory rate variability) 3278l RPdV, RPASD % RPAM FollA Hoj=
shvbs Eghetth. ojw], RPAV, RPASD % RPAMS] stetwlE 32 AR 49 #4& &3 59, FA%o=,
RPdM(respiration period mean)> E& 719 HE& wW|stal, RPdSD(respiration period standard
deviation)© 5 F719 ®ZTAAE 9w|3t™, RPdV(respiration period variability)® RPdSD¥} RPdMe] H]
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RMSSD, pNN50el thdh stebvly #s E535ta, H|Ay 4S8 F3te] D1, SD2, SD1/SD2¢l Widh sy #hs
8 53kr}(S8223) .

oz, F55(120)% oA deo] AAE dHoleHE YEWY(detrending), B|AET (resampling), 9

23810l H7H(cubic spline interpolation) % T}¢] AWMEH WX (power spectral density) AAFE E3] F
T F FAE AT dlolHE A3 drh(S224, S225).

TAFoR FEF(1200= A F3 JdHA o 19 =3 ZE(time-varying fininte impulse response

high-pass filter)& ©o]&3dle] o]AA vso] AAH dHolHE yEUAYGST. oju, tyyEdlY(detrending) o] &
ol WEo] AAHE dHolHY F7d EWMNEE AASIL @r|H HIE Axshe dlolH &S ot

agx, F55(1200= "EN=(detrend) ¥ HOHE 7HzZ HBZHstx, 79 2~Z@l BS F3P&o] F
g g BAS S volHE AT o)A, 58] ~EEkQ] Bik(cubic spline interpolation)el@ Fof
A EE S Aves 33 ud@Aes Adcte] T oA AfelE HEgR FdoR ddste B3 IS
oulgitl, 99 HAS Za AAHE volHE T 4co 7S Y ngzE " 4 vk

T gEAY, fFAE" 2 FY 233 23S e £, 85512005 3¢ ~HE"” JE(PSD, power
spectral density)E A8, 3¢ ~HMEY U= T 4o} 722 Fe 12Xz xdE 4 ).

S225¢HAlO A wtg] A~FEY Wyl AAE T F5R(120)0E 39 AHNEY UE2RE Fuge oo BAS
&3l VLF, LF, HFell tigh Iheprlgy ks & 5304(S226) .

28 HEH(120)7h vhold AE BAL Fa) D5 vholw welwo] vld vetlE g e Eelth.

=1

# 2

Parameters ! Control dataset{n=110) VTAs dataset(n=110)

| Mean + SD Mean + SD p-Value
Mean NN(ms) , 0.695 = 0.162 0.701 + 0.175 0.316
SDSS{ms) | 0.056 + 0.041 0.061 + 0.04 0.068
RMSSD(ms) ' 0.061 = 0.052 0.066 + 0.049 0.158
pNN50(%) : 0.182 = 0.2 0.189 £ 0.186 0.299
VLF{ms?) | 3.09E-05 + 5.39E-05 3.66E-05 + 7.22E-05 0.196
LF{ms?) : 6.2E-04 + 1.08E-03 6.72E-04 + 1.14E-03 0.312
HF{ms?) 1.27E-03 + 1.B0E-03 1.35E-03 + 1.76E-03 0.314
LF/HF 0.523 + 0.637 0.554 + 0.543 0.297
SD1{ms) : 0.036 £ 0.029 0.039 £ 0.028 0.127
5D2(ms) | 0.075 % 0.055 0.082 £ 0.053 0.066
SD1/5D2 ' 0.455 = 0.171 0.477 + 0.166 0.052
RPdM(ms) | 2.79 + 0.802 2.85 + 0.928 0.072
RPdSD(ms) | 0.879 + 0.768 0.892 + 0.789 0.444
RPdV | 341 £ 6.79 28.2 + 2.58 <0.002

s, 2 3E(p-value)old FF7}Ao]

)
A
=
=
[}
)
=
rlo
o
ey
=
w
&)
rir
=5
HN
1)
7*’
<
<
)
E
CD
re
:1
o
JS‘;"
i
M wlo
o
=)

olst @ol, §220 WAE B whold wolwe] e stebilE e HET F, AARAIE HholP wo|we|
G SeelE g R 9F A AP olgsel A wAW dS FueEFS PYATHSZ0).

o}71A o1F A7 3 ZW(ANN, artificial neural network)o]@ AETo] AAW(FEL FFAAA, 53 )
oA WS I FATA TE duyFoR AW AFor YESNAE AT AT FA(x2)o] F5E
Fal Al A3t AVIE WEAA A4 E 5EE e Ed ARkS ey, B R AAlddA Al
A R oS dugEe AT A RS Ve R AR, 2 o] Axrjde] mE AAd R o=
FA(100) = 1 A7 s|=gwnt obyel A A #E wAI(SWM, support vector machine)@t & 717 St &
12 Z(machine learning algorithm)< o] &% 4 o},
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S 2 1Y w28 xFgete 948 dolof, 25719 =8 X Fs= Al 3 #ol
=, 25709 s Xele A2 SE dolo]l ¥ Y] FExER gAY § vk aga, dF A4 =
= ZF spebvlE AR M AL wels -19] g@e A A el o= E well= +19] @& 7

A5 shFste] Ad B o= dadas Y4 5+ Ao

ojuf , 35S A AT} 35+ (back propagation learning rule)e] o] &% AT} 5 FF ol Jo] F
ojel wel sk Y Fhol 2} HEF 7Fwi]§ Zdate SEHS Evh. 2 Iuo AAdelA, St
o) 22 A AF SXH(mean square error)7t 10 ©]37F HW ERIEE 3] 7HEX S 2HF

S, 5F welm L Au volwel U@ stetlEE ol g8 A4
@ A8 R 6Z SaelFE A el

9Ze A4 B4 fAE PEoz 44E F vk

A A Rz el A4
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Segh(s0). oldl, Al Holg Aut A8

-|—' o, rﬂ
>,
[
4m
ox
K-
mi":
~
=
_&
_11)1-

o
o
R
[
N\l
g
N
2,

%
)
w2
Do
=
(e
=
LN
w2
N}
a1
(e
my)
X
s
o>
i
4o
ol
=)
2
%
ok
e
o
i
o
ol
ol
N
o
%
&
[
i)
o
N

o] AAjefo] mE Ad FA S Wys o] gkl ARgAbe] Al FAH T o

# 3
AMNN using | Input Sensitivity(%) | Specificity(%) | Accuracy(%) | PPV(%) MPV(%) AUC
HRV 11 86.1(31/36) 86.1(31/36) 86.1(62/72) | 86.1{31/36) | 86.1(31/36) | 0.882
parameters
RRV 3 91.7(33/36) 97.2(35/36) 94.4(68/72) | 97.1(33/34) | 92.1(35/38) | 0.938
parameters
HRV+RRV | 14 91.7(33/36) 97.2(35/36) 94.4(68/72) | 97.1(33/34) | 92.1(35/38) | 0.940
parameters
E 30 RE uhsh gol, Al Wolm SEEE &% A AW o duelFe e, A4 Ly

d= ZAy= AHIE 86.1%, Eol= 86.1%, WZE 86.1%, PPV(positive predictive value) & 86.1%,
NPV(negative predictive value) €% 86.1%, AUC(area under the roccurve) 0.882 ©]il, & Wo|x e}y
HE o] &3 A2 Bl o= dugEe] A9, A HEAw oS Aus HSEE 94 4%, Eo|% 97.2%, W7k
% 91.7%, PPV(positive predictive Value) -dg 86.1%, NPV(negative predictive value) & 86.1%,
AUC(area under the roccurve) 0.938¢]|t}.

ag)a, Ayl Wolw meu|E et 35 ol I EE BT ol83 dueFe A, AA FAY 45 Z
= AHIE 94.4%, Eolx= 97.2%, W= 91.7%, PPV(positive predictive value) #%E 86.1%, NPV(negative
predictive value) &% 86.1%, AUC(area under the roccurve) 0.940¢]t}.
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