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Assessment of Autonomic Function in Functional Headache
by Heart Rate Variability

Sang~Min Shim, Kyung-Ok Kim, Ji-Hyung Song, Geun-Woo Kim, Byung-Sco Koo
Dept. of Neuropsychiatry, College of Oriental Medicine Dong Guk University, Seoul, Korea

Objectives : This study sought to define autonomic functional difference on heart rate variability
between headache patients and normal subjects

Methods : We determined, heart rate variability of 52 headache patients and 30 normal subjects by
means of three time domain measures: Mean PR(mean pulse rate), SDNN(standard deviation of all
normal R-R intervals), RMSSD(the square root of the mean of sum of the squares of differences
between adjacent normal R-R intervals), and five frequency domain measures: TP{total power),
VLF(very low frequency), LF(low frequency), HF(high frequency).

Results : 1) RMSSD, TP, HF, HF Norm of HRV decreased with aging and LF Norm, LF/HF
increased with aging in headache patients.
2) There was no significant differences between migraine and tention headache in any standard index
of HRV, whereas, HRV of total headache patients were smaller than those of normal subjects.
3) In the gender comparison, SDNN, RMSSD, HF of tention headache patients were the smallest and
then migraine patients, normal subjects in order with man, whereas, LF Norm, LF/HF of normal
subjects were the smallest with man. RMSSD of migraine patients were the smallest and then tention
headache patients, normal subjects in order with women.
4) In the term of history of headache patients, SDNN, RMSSD were getting lower as long term.
5) There was no significant differences of HRV in physical symptom of headache patients.

Conclusions : All of these results show that standard index of HRV of headache patients were
significantly different with normal subjects.

Key word : Headache, Heart Rate Variability(HRV), Autonomic Nervous System(ANS)
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Atk Adtwelxel gL widte] 13 wWEE A Agste 4 #Haolth. mSec ¥HE F
dulc} o] X-al= Wiatele] HA L o] 835 1 4 BuEy 24 deuHe 053 2o

¥+ WukeR Zabste] FIgon, ogd o - Mean Heart rate @ 7|& At 9 B
£ Wuleo WEE AGEo] weti o= FAREIR- e

2 e 585 4% AatEelnE A - SDNN : # A RR A9 ®+64
LA EM S g Fed A&7 (fast fourier _ RMSSD : 913 RRI-HL AolE AT
transformation; FFT)& o]&3 FapgdoEy o WF AT

B.
AP o) 2 (HRV)Y &R XX Auro)m Al g o]
A7+ ¥4 (Time domain analysis) ERpp
A At Abele] R-R7PEA S EAH o2 g

Futg 99 BA(Frequency domain analysis)
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Fig 1. Power Spectrum on Signature of HRV
- VLF{Very low frequency) : 0-0.04 Hz s§iYst= Fole g 48
- LF(Low frequency) : 0.04-0.15 Hzoll 8l &3t= Fag tid 42
- HF(High frequency) : 0.15-0.4 Hzoll sl &at= ZFoale Ojdg HAE
- TP(Total power) : VLF, LF, HF2 X &3t 5%_’— Eote] oy MF
- Normalized LF 2} normalized HF : TPOIlA VLFE # L{X| o2 2t Filg

oM & 7 2Hnormalization) 5HA &t
~ LF / HF ratio
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3) Autdo| =(HRV)S HlmEA

@ 93¥d HRVEX
patients group

@ HEEFd¥Y HRVEX group,
migraine patients group, tention headache

normal group, total
normal
patients group

@ 4% HRVEXE
patients group, tention headache patients

* normal group, migraine

group

@ FEEAe WH7ZE HRVEE : total
patients group

® T58A FWF4 wE HRVEE

total patients group

4) BAAE

H A patient group® normal groupdld A
3 2} 2429 & Mean*Standard deviation

c A 13 A

A1 & 2002 -

g F34dch BAEH SPSS  10.0K
windows£ 22 3l¥a, YdguxEAEs, 59
B2 THAA, AFHFE Tukey's multiple test2
g ZE 2MZAFAE P-value<0.059 zolg
o8 Aoz BFEgh

B o
?féit:

0 o2 20t 229, 300 8ol
sich. 200ish 300e) APFA) WE FAP A
ole AAH=A gkt x| SDNN# RMSSD,
TPE o7t 245 gas9x, LF/HFE %

wET

14& o4 & AA (Table 1).

Table 1. Aging Effect on Measure Indices of HRV in normal Group

age of normal group

20s 30s
p-value

n=22 n=8
Mean HRT 6757 + 801 7310 = 11.96 ns
SDNN(ms) 5338 + 1965 4455 + 9.98 ns
RMSSD(ms) 4719 £ 2015 3554 £ 17.79 ns
TP(ms2) 236806 + 229340 1530.35 * 68661 ns
VLF(ms2) 119156 + 192622 582.74 + 253.44 ns
LF(ms2) 630.11 + 457.79 615.03 = 48941 ns
HF(ms2) 546.37 = 331.60 33259 + 182.03 ns
LF Norm(n.u.) 5054 + 1862 62.97 + 14.07 ns
HF Norm(n.u.) 4946 + 1862 3703 + 1407 ng
LF/HF 1.35 £ 093 203 + 0.97 ns

values represent Mean + SD
ns : non-significant
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- LR B Aubdel=(HRV) B4 o3 A&7 Bt -

2) FEEATAMY A%E £

FEUAE 52HoR 747t AFPUEE B
+ A3, Mean HRT# SDNN& Q3 Z7ld) o
Fag Aeolx AAHA FUth A
SDNNE 3ol F71gel w2t 10t w3 60
H1%7 BHA2EE ¢ F ddT
RMSSD, TP, HF, LF Norm, HF Norm, LF/HF
e AUF7t e P<.059 A% xpolst
JAHAG. RMSSDE 9#Ho] F7hgtol wiat 7
A3FEd 10di<t 2007 MY Eken, 3090
A S0 E wlxd e JeElA. ot
A 20009k 30k} &folst A AA vERga,

ok

Ad =& 109 AL 2L 60ddE 736%Y
201 g Bk TPE d#ol F7hgd w& 24
A ed 109 200kl zol7l Ad A
Elgy, Ad =2 1099 ALY & 608t
79.7%¢] 3ol B.gth HF$} HF Norm: <%
o] &7t utgl ZAFHJ T, HFE 109 20003
Fol7b @A Uehd ¥ HF NormE 20T)sh
3097+ &olrk A=A YExte LF Norm$
LF/HFE <d3o] F7gel wEl Fristded,
LF Norm¥ 20ti$} 30t7k xboj7t =A vbelwd
t}. LE/HFE 50W19 60013k} Afel7y a A et
B3, A % 1009 AL B 60U 80.4%
7t F7hE AT (Table 2).

Table 2. Aging Effect on Measure Indices of HRV in Total Patients Group

age of total patients group

10s

20s 30s 40s 0s 60s p-value
n=2 n=15 n=13 n=6 n=13 n=3 v
Mean HRT 8475 = 2058 69.29 + 645 7680 + 9.42 7077 + 857 7168 £ 1323 80.87 + 11.78 ns
SDNN(ms) 46.65 + 37.12 4701 £ 1222 358 + 11.34 3098 + 6.61 3189 + 1310 2563 + 12.08 ns
RMSSD(ms) 4850 + 4158 4238 + 1841 2269 + 10.24 2023 £ 810 2113 £ 1218 1280 £ 1210 <005
T2) c be ab ab ab a
TP(ms2) 252285 335289 163826 + 84758 125985 + 881.17 92022 + 51355 95858 + 824.13 5l11.87 + 41857 < 006
T2) b ab ab ab ab a
VLF(ms2) 976.15 + 1252.78 62961 + 339.08 T4226 + 57502 52243 + 222777 49695 + 44766 321.60 + 217.69 ns
LF(ms2) 32645 + 404.82 51962 + 496.35 32539 + 19823  281.02 + 26917 32877 + 33980 14663 + 16848 ns
HF(ms2) 122020 + 169522  489.03 = 37655 19220 + 23151 11682 + 14058 13283 + 15023 4360 + 6232 < 0.05
T2) b a a a a a
LF Norm(n.u.) 4265 + 31.75 49.39 + 1819 6568 + 169 6728 + 1560 69.28 + 1872 . + 746 < 006
T2) a a ab ab ab b
5735 + 3175 5061 + 1819 N32 + 1696 3272 + 1560 3072 + 1872 17.10 + 746 <005
Norm{n.u.)
T2) b b ab ab ab a
LF/HF 110 £ 113 142 = 158 270 + 209 275 £ 1.83 358 + 262 560 + 265 < 005
T2) a a ab ab ab b

1) Statistical significances were tested by one way analysis of variances among groups.
2) The same letters indicate non-—significant difference between groups based on Tukey's multiple comparison

test.

values represent Mean * SD
ns : non-significant
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RMSSDe A P<0.059] fojdez2 #zpgol
A vewth 2 ¢ TP, VLF, LF, HFl A+

v
=

[e]
T

e sigiey HmA AFATol wA deEn

i, LF/HFE & #ol7t gl (Table 3).

Table 3. Comparison on Measure Indices of HRV in patients of same ages with normal Group

patients of 20~30 age

normal grouxj

p-value
n=28 n=30
Mean HRT 7276 = 870 69.04 + 934 ns
SDNN(ms) 41.83 + 1291 51.03 + 17.87 p < 005
RMSSD(ms) 3324 = 179 4408 + 1994 p <005
TP(ms2) 1462.57 + 868.64 214467 = 2016.06 ns
VLF(ms2) 681.91 = 458.09 1029.21 + 1666.51 ns
LF(ms2) 429.44 + 39362 626.09 = 457.84 ns
HF(ms2) 351.22 + 346,51 489.36 + 311.24 ns
LF Norm(n.u.) 56.96 +19.18 53.85 + 1817 ns
HF Norm(n.u.) 43.04 £ 19.18 46.15 + 1817 ns
LF/HF 201 £ 1.91 1.53 £ 0.98 ns

values represent Mean + SD

ns : non-significant
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N
41
ofm
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i

HRve| Bl Brp v debed AT wadde
SDNN, RMSSD, TP, LF, HFlA 2% P<0.05
o] fojder Aol A YEwT LF/HF

32

FESA 29T HWFE #AE F 1490
3}

I, 03 FE IAE Byt AFEH oA HIE FoAe QAT FAT) AFEEFE
A FE @E £93% o= Yot H 431% @A Jeum:, IZ4FEFEOE 387%
T2 184 FFe ¥ls LF Norm$} LE/HFel A Jepdn, gEbd dAAeR |@TE, 1%
A ozt A YEYR, o s IFHFE A, BT o2 RA et (Table 4).

Table 4. Comparison on Measure Indices of HRV in Classification of Headache

classification of headache

migraine group tention headache group normal group

p-value”
n=14 n=38 n=30
Mean HRT 76.11 + 14.63 72.11 + 867 69.13 + 9.40 ns
SDNN(ms) 3588 + 14.98 37.87 + 14.00 51.03 = 17.81 < 0.05
™ a a b
RMSSD(ms) 2330 + 12.28 20.89 + 19.25 44,13 + 1998 < 0.05
™ a " a b
TP(ms2) 1063.74 = 803.79 1335.89 + 1041.20 2144.73 = 2016.00 < 0.05
T a ab b
VLF(ms2) 568.04 £ 44421 622.45 + 47254 1029.23 £ 1666.50 ns
LF(ms2) 311.37 = 309.76 387.32 + 373.69 626.13 = 457.90 < 0.05
T a ab b
HF(ms2) 17430 + 184.46 326.14 + 47455 489,50 = 311.23 < 0.05
™ a ab b
LF Norm(n.uw.) 6366 + 16.75 60.89 + 20.94 5397 + 1817 ns
HF Norm(n.u.) 34.34 = 1675 39.11 + 2094 46.13 = 18.09 ns
LF/HF 281 + 220 261 + 234 _1.60 + 1.07 ns

1) Statistical significances were tested by oneway analysis of variances among groups.

2) The same letters indicate non-significant difference between groups based on Tukey's multiple
comparison test.

values represent Mean + SD

ns : non-significant
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3. Mol wE HRvE H@

1) 5% &xdlA9 44 v

HEF 82 14385 923 = 49, 9&+ 103

oitt dAldlA TP, VLF, LF7} P<0.05Z /9
4 QA =7 velxt. SDNN3 RMSSDE &
AL Aoy vaF FxRgE Azt WA
velstth 38 LE/HFE dAlelAM 42 4 4
Elxtt) (Table 5).

Table 5. Comparison on Measure Indices of HRV in Gender of Migraine

gender of migraine

male female
p-value
n=4 n=10
Mean HRT 6968 + 17.18 7869 + 1360 ns
SDNN(ms) 46.43 + 1562 3166 + 13.18 ns
RMSSD(ms) . 2703 £ 1044 2181 + 13.15 ns
TP(ms2) 172105 + 906.77 78681 * 618.12 p < 005
VLF(ms2) | 942.98 + 570.50 41807 + 298.45 p < 0.05
- LF(ms2) 580.00 + 39358 20032 + 197.48 p < 005
HF(ms2) ° 189.02 + 9278 16841 + 21481 © ns
LF Norm(n.u.) 7430 £ 12.00 6220 + 1762 ns
HF Norm(n.u.) 25.70 = 12.00 37.80 + 17.62 ns
LE/HF 343 £ 157 256 + 244 ns

values represent Mean + SD
ns : non-significant
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2) VAR TE dANAY A v= MNAE  TPAIAME Aoy uENEA FStrh
SDNN# RMSSD¥ #AFEH €8 2318 g4
AZNFE B2 8YF FAE oW, A= dA @A Jeut. LE/HFe A5%3 vhist
297 °) 1tk RMSSDSE HF o A P<0052 o} A A2 g EA Jebytth (Table 6).
YA A @ g ATt vebdo BEF)

Table 6. Comparison on Measure Indices of HRV in Gender of Tention Headache

gender of tention headache

male female
p-value
n=9 n=29
Mean HRT 7130 + 6.76 7237 £ 927 ns
SDNN(ms) 35.13 + 966 3872 + 15.14 ns
RMSSD(ms) 2049 + 890 ’ 3281 = 2073 p < 0.05
TP(ms2) 112811 £ 806.84 1400.38 + 1108.32 ns
VLF(ms2) 713.72 + 52364 594.12 £ 461.75 ns
LF(ms2) 294.23 + 21655 416.20 = 409.25 ns
HF(ms2) 120.17 + 12520 390.07 + 52462 p < 0.05
LF Norm(n.u.) 70.04 = 1560 5806 + 21.79 ns
HF Norm(n.u.) 29.96 + 15.60 41.94 = 21.79 ns
LEF/HF 361 = 3.01 230 £ 2.06 ns

ns : non-significant
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3) BTN A wla o #2423 e ge §94 e Folrt
A4HA gtk TPIA 4L Qo &

AAF 3085 EA= 199, gx= 1190y

27 AR ¥ A el (Table 7).

Table 7. Comparison on Measure Indices of HRV in Gender of normal Group

gender of normal group

male female
p-value

n=19 n=11
Mean HRT 69.10 £10.36 6895 + 7.72 ns
SDNN(ms) 54.18 + 21.01 4557 + 896 ns
RMSSD(ms) 4367 + 2277 4479 + 1481 ns
TP(ms2) 255351 + 243668 143851 * 48331 ns
VLF(ms?2) 1299.01 + 2047.90 563.19 + 35759 ns
LF(ms?2) 726.42 + 503.31 45279 + 315.83 ns
HF(ms2) 528.06 + 36452 42252 + 184.38 ns
LF Norm(n.u.) 5766 + 14.64 4727 + 2228 ns
HF Norm(n.u.) 4234 + 1464 5273 + 22.28 ns

LE/HF 1.66 + 0.92 1.30 = 1.07 ns

ns : non-significant
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) Gl M e FE T vw

< , AT, AT ¢o=
42 =4 dewtth LF Norm¥ LF/HFolA &
FAE WFE 49, AR FE 99, AET 19 Fige]l P<O0SE oA A WA dEkz, i
Folith. SDNN# RMSSD, HFelAd 134 %F FEH VA FEHE :3 Aol 7k 1At (Table
%, A%, ANT €02 PR 494 94 8).
% A

93} %7 Uehdth TP, VLF, LFe]A

rle

Table 8. Comparison on Measure Indices of HRV in Male

male
migraine tention headache normal group
p-value"
n=4 n=9 n=19

Mean HRT 69.68 + 17.18 71.30 +6.76 69.10 £10.36 ns
SDNN(ms) 4643 + 1562 3513 + 966 54.18 + 21.01 < 005
RMSSD(ms) 27.03 + 1044 2049 + 890 4367 £ 2277 <005

TP(ms2) 1721.05 + 906.77 112811 + 806.84 255351 + 2436.68 ns

VLF(ms2) 942.98 + 570.50 71372 + 52364 1299.01 + 2047.90 ns

LF(ms2) 580.00 + 393.58 294.23 + 21655 72642 + 503.31 ns
HF (ms2) 189.02 + 92.78 12017 + 12520 528.06 + 364.52 < 0.05

T ab a b

LF Norm(n.u.) 74.30 = 12.00 7004 + 15.60 5766 = 14.64 < 0.05
HF Norm(n.u.) 25.70 + 12.00 2996 + 15.60 42.34 *+ 1464 < 0.05
LE/HF 343 £ 157 361 £ 3.01 166 + 0.92 < 0.05

1) Statistical significances were tested by oneway analysis of variances among groups.

2) The same letters indicate non-significant difference between groups based on Tukey's multiple
comparison test.

values represent Mean = SD

ns : non-significant
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5) Azl FF FFHY uz

AAE AFE 109, DHHTE 29, 4T
11%9°]9ich. RMSSDIH AEE, ALHFE, &
4F €02 A% B4 494 A= AW} ug
oh(P<005) SDNNE #94& sigixe neg,

VRRTE, AT €22 ¥4 Jdsxd TP,
VLF, LF, HFE fo4e giley A5 50 A
d WA vetyn, 13AFETS ILEHde &
olg ol YR LF/HFE 4L Qe
v ATl @A JveEygtm, AFEEIN AR4YF
e € Aol7t gAYk (Table 9).

Table 9. Comparison on Measure Indices of HRV in Female

female
migraine tention headache normal group
p-value”
n=10 n=29 n=11
Mean HRT 7869 + 13.60 72.37 £ 927 6895 + 7.72 ns
SDNN(ms) 3166 + 13.18 3872 £ 1514 4557 + 896 ns
RMSSD(ms) 21.81 + 13.15 32381 + 2073 4479 + 1481 < 005
T a ab b
TP(ms2) 786.81 = 618.12 1400.38 + 110832 143851 + 483.31 ns
VLF(ms2) 41807 + 298.45 594.12 + 461.75 563.19 + 357.59 ns
LF(ms2) 200.32 + 19748 41620 + 409.25 452779 £ 31583 ns
HF(ms?2) 16841 + 214.81 390.07 * 524.62 42252 + 184.38 ns
LF Norm{(n.u.) 6220 * 17.62 58.06 + 21.79 | 4727 £ 22.28 ns
HF Norm(n.u.) 37.80 + 17.62 4194 * 21.79 5273 + 22.28 ns
LF/HF 256 + 2.44 230 + 2.06 130 £ 1.07

ns

1) Statistical significances were tested by oneway analysis of variances among groups.

2) The same letters indicate non-significant difference between groups based on Tukey's multiple

comparison test.

values represent Mean + SD

ns : non-significant
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Table 10. The Term of History Comparison on Measure Indices of HRV in Total Patients

&gtttk (Table

term of history in total patients

1 week 1 month 6 month 1 year 5 year 5 year >
p-value"
n=15 n=3 n=10 n=9 n=11 n=4
Mean HRT 7315 + 1156 6877 + 6.3 7429 + 89 7027 £ 645 7462 + 1391 76565 + 1358 ns
SDNN(ms) 4095 + 1284 557 + 854 36.38 £ 1573 34.49 + 1593 32.31 £ 964 R7B £ 1767 < 005
T ab b ab ab a a
RMSSD(ms) 318 * 1671 4780 + 0.46 2622 + 19.23 2192 + 249 2341 + 11.05 1750 + 1358 < 0.05
T ab b ab ab ab a
TP(ms2) 135152 + 77250 261223 + 850.88 141549 + 141578 97847 = 78454 86226 + 65349 124018 *+ 114736 < 0.05
T ab b ab a a ab
VLF(ms2) 62523 + 34990 99427 + 66270 75768 + 50210 394.13 + 26244 45414 + 411.07 78120 * 68072 ns
LF(ms2) 42797 £ 32118 92800 + 97560 31952 £ 28570 28633 + 24180 24895 + 18225  HM0.73 + 34327 < 0.05
T a b a a a a
HF(ms2) 29831 + 268235 69000 + 33533 33829 + 735.00 20802 + 46084 15917 = 15790 11823 = 12778 ns
LF Nomm(nu) 6179 + 2033 4847 + 3351 50.97 + 2464 59.68 + 1649 63.99 + 1492 80.05 + 862 ns
HF Norm{n.u) 3821 + 2033 51.53 + 3351 40.03 = 2464 40.32 + 1649 3601 + 1492 1995 + 862 ns
LE/HF 253 £ 217 250 + 364 294 £ 292 2.02 + 169 236 + 1.70 483 + 2.68 ns

1) Statistical significances were tested by oneway analysis of variances among groups.
2) The same letiers indicate non-significant difference between groups based on Tukey's multiple

comparison test.
values represent Mean * SD

ns :

non-significant
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Table 11. The Physical Symptom Comparison on Measure Indices of HRV in Total Patients

TP, LF, HFol A BAAL 223 A7 vl ¥
A Ugm, LEHFIAE FAAS 2247 A
, SB7IAZE AL 2A Yo

physical symptom

ZE34 23714 B A AAA g5
p-value
n=5 n=11 n=8 n=16 n=12

Mean HRT 6314 * 11.22 7120 + 659 7211 = 12.36 7791 = 1020 7155 = 1202 ns
SDNN(ms) 3378 £ 817 4366 + 11.26 3734 £ 1532 3023 + 11.33 4249 £ 1778 ns
RMSSD{(ms) 2390 + 1526 3725 + 1088 2889 + 1791 1826 + 1087 3415 + 2518 ns
TP(ms?2) 87474 + 43603 161811 = 78792 131403 + 109485 89355 + 75264 154453 + 1534.20 ns
VLF(ms2) 47288 + 19957 623.18 = 423.07 65645 + 622.23 535.03 + 41655 71451 + 54451 ns
LF(ms2) 2336 + 23651 60391 * 52248 376.01 + 337.36 22600 + 209.76 37861 + 31051 ns
HF(ms2) 14854 + 20323 391.04 + 224.82 281.60 + 31513 13251 + 22169 451.38 = 737170 ns
LF Norm(n.u.) 62.90 + 2318 %682 + 21.50 5828 * 1633 69.81 £ 19.00 59.22 + 2040 ns
HF Norm(nau.) 3710 £ 2318 4318 £ 21.50 ‘ 4173 + 1633 30.19 £ 19.00 40.78 + 2040 ns
LF/HF 352+ 375 201 +1.83 179 + 123 354 £ 235 231224 ns

values represent Mean + SD
ns : non-significant
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Ao Aludy EE “SHE SHBRE SUE
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o)A Ao WaE stozy Mo NARE
& Bdd § e #o%y o9t gk

Autpolxd L mAE 2AEL tols}
Z7tgto) wel HRVZF A@tgos zass A
& HE3e A, JAF, A4, 355, FuIY
A, 3w 5 2= Fd g ot Ax: AL
2 BoA0® @A et A Aurwel
Eol #F AFEL AFY ok o] F
dxz i, A% 2 HEFaAANA A
)% g =Aste] zAgAA7IEe WAE BHud
Az, A" & Adelng HHso F4 A
ZANZ BRA FEF A8NF BFHY
WstE =Ase sk o BdE 7154
AFBFAN, 2xw? 23920 59 aAxs
gaos duwolxz ALAAA TEAHL =
Astod wastgrh

E AFME olAAA BuHA &L 4A4
228 5297 A4 0Fe Yoz Aukd
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dAzd BYXE RYE AT F 08T 2049 22
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LF/HFE A8 vvix 25 20t)B ) 30004
Z+a 3t tH(Table 1). o= |HF 7t whef 4=
Wo|gsl Zagcs 3?9 AFdne ool
=1, AT QY7 gFIA ¥ QL]
e Hol o4 Ue A ¢ e ez
A, A FEEA 5299 d¥d ¥ E
2% Mean HRTS SDNN& d#Z7te) me
P<0059 f9@ Aol AAHA &g siA
gt SDNNE d#o|l Z7h-gol wet 1099 H]3)
60l 451%7F #AA2EE ¢ F AT
RMSSD, TP, HF, LF Norm, HF Norm, LF/HF
e dHFs GE& FoF Zoj7t IFHAAU
t}. RMSSDE Qo] F7i3e wet Fase
b 10919} 20ti7 AY Egren, 30t 504
AAE v5d Fe& el wehA 2009
307k ol AY ZA VeEbted, 4wy
oz 20rt e 2EH2E B Ro] B
Aoz Az AY EL 1098 AYG *2
60tioHE 73.6%9] AolE B ATh SDNN2 9
AL gAAT vy dgFsid wa ZFaFNU
I, RMSSDE Zauged ot %9 a7s
T g gk TPE d#o] F71gel wet As
Ao 10t 20u1bel Zol7b AU A YEr
pi, Ad EE 1009 Ad e 60dstE
797%¢] #o|& B¢t HFSH HF Norm: 9%
o] Z7}5tel @t #AHU T, HFE 1094 209
7+ ZAoj7t A veERd WA, HF Norme 20tH
¢ 30tz Aolrt mA JEgd. LF Norm$t
LE/HFE d¥e] 718l n& F7hsied,
LF Norm: 20Wis} 30Wizt Aozt ZA uehd
t} ol @¥o] F/NEFE AP Aol U H
&8 & 4 vk LF/HFE 509t 600)zhe]
o7t A YEbg:, ALY #L 10dsd AL
& 60ME 80.4%7 %715 QltH(Table 2).
Aol me} Jutdelwst Y vemz 2
2 aA¥gode FAATH FAFTE Hlud B
W, AT 3093 22 d¥HY FEEAE EF
vlaE4 A% SDNN#
RMSSDOl A P<0.059 §2l4d A #Atde] &
A vetgcth duid oz Aol AHA FHU F

A e AR ARAdTE g FHEA B



- LM BES A
FHH02 etz dolit 2845, Ade
A2 Y4 E SDNNF RMSSDE A4 vehdo
® wetd FERAI ARA wrp 2EG2S
gobd e Awuolrt ved ez 47w
. 21 9 TP, VLF, LF, HFl = %el4e gl
Qo wmH FgEel A Yehki, LE/HF
2 ol7t §IATH Table 3).
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Ji_r.i—r}
]LC' 3/1910]’]' LTS
F/HF1 4 27 £7) Jehjz
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t“‘;{o

a2 YefiAE
FEEG WA vewth 2o o]
4= SDNN, RMSSD, TP, LF, HF|A =

NS oo oF

Al

2]

-l

F P<0.05Y #94 AA BT BA dEg
o LEAHFAA NS 48 gAw BaEel
BEEAE 431% A JEdn, 184 FER

Gt 7% WA et mea #ades

BEE, A4, AT 22 A depyd s
ol ANTEGE FTEIHAV © dqusiy, 2
Ed2g ®o] wou NFAHFEFRY HFEF
A7 A Qgud Aoz WAE £ Yvi(Table
4).

Ade] g BXE vy, UEE &3 14
FAE 4%, 92 108l Extel A TP,
VLF, LF7} #94 A =A delsch. SDNN
¥ RMSSD¥ #9Ade giloy vuad dxin

£ oAt 9 et @8 LE/HFE 94
A ok ¥ UEhdTh o= WEEF olxBx
b odRRRRT Agel ekstAw, WAzt 93

g Axtun owd ez wo®Eici(Table 5).
NFE4TFE 8 38YF A= 99, A= 29

%ol itk RMSSDSH HFelA %91"3 A el
o e Anst ves REER 2o] TP

A R4 e ol L}EM} &AL,
SDNN# RMSSDeAME #AFEd 2 238
Gt A A Yehol LF/HFe #8553 o}
AR Ex A EA JERT 234 5%
FApol A Gaprh Ago] Fetm, ARE © 9wl
3 Aoz sgtel®EH(Table 6). AT 30%8F &
AE 199, dxtE 11¥eldnh BAZE A ddd

WO E(HRV) £4o] o8 Ag4
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