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Objectives This study was designed to identify the changes of autonomic nervous
system (ANS) which was induced by acupuncture at the field of the auricular branch
of the vagus nerve.

Methods 30 healthy adults were selected and classified into two groups; experimental
group, control group. After providing mental stress, acupuncture was applied at ex—
ternal ear in experimental group and no treatment executed in control group. The
evaluation of ANS function was measured by heart rate variability (HRV). We statically
analyzed the difference of HRV parameters which include mean heart rate (MHRT),
standard deviation of all N=N intervals (SDNN), square root of the mean of the sum of
the squares of differences between adjacent N-N intervals (RMSSD), total power
(TP), low frequency power (LF), high frequency power (HF), LF/HF ratio.

Results All subjects showed significant increase in SDNN, LF after stress stimulation
(p€0.05). Immediately after intervention, MHRT was significantly decreased (p{0.001)
and RMSSD, HF were significantly increased in experimental group (p{0.05). After the
end of intervention, SDNN, HF, RMSSD, TP, LF were significantly increased in ex-
perimental group (p<0.01, p<0.05). And when comparing baseline HRV, SDNN, LF
were significantly increased in control group (p{0.01) and SDNN, RMSSD, TP, LF were
significantly increased in experimental group (p{0.05). In the subgroup analysis, nor-
mal balance of ANS group showed significant increase in TP, LF, SDNN, HF (p<0.01,
p¢0.05).

Conclusions \We suggested that acupuncture at external ear, region of the vagus
nerve distribution could increase parasympathetic activity and cause changes and re—
regulation of the ANS. (J Korean Med Rehabil 2021;31(2):81-97)
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o] AFE Y3yt Middlekauff 52 A9 A ALE3S) mental arithmetic
HHPAEL 18] WESIFoH 23 22 &A= test, stoop color word testE AR&3t] H4lH ~Eg

ATE AAysHATE WA GefefolA FET S A & detdTh

g 5 A A AEAEA 715E Brksk] fd 4 (1) Mental arithmetic test'™
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iAol = HARE Alsk T AdTolAe 1583 A 1079914 135 wl= A& WHESIES 33t

Experimental group : Acup-Tx
Confrol group - Rest

| Rest | 15t HRV | Mental Stress 2nd HRV 3rd HRV 4th HRV |
| 5min | 5min | 10min | Bmin &  5min | 10min A 5min |
MNeedle Insertion Needle Removal
In Experimental group In Experimental group

Fig. 1. Protocol of experiment. 1st HRV was measured before stress stimulation, 2nd HRV was measured after stress stimulation,
3rd HRV was measured immediately after intervention, 4th HRV was measured after the end of the intervention. HRV: heart
rate variability.
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Fig. 2. Points of acupuncture treatment. (a) Field of auricular branch of vagus nerve (Adapted from Jiang et al.)*>, (b) Points

of acupuncture treatment.
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A= FAdo] 81, ofido] 7HoITE & 1] Ht
ARH AELS FonE 2ko]7} YIATHTable 1).
2. AEY|A X{=20f| M2 AlEfE0| o] 5}
2E# 2 A= 2 AA 9 @A) 4 SDNN-2 48.97+
24820114 57.89+34.73 (p=0.011)E, LF+= 5.77£0.9791| 4]
6.10£1.06 (p=0.041)= Fo7|3 Fos Btk 1 9

Screened eligible subjects
(n=32)

Randomization
(n=32)

! ;

Expenimental group
(=Acupuncture treatment group)

Control group

(n=16) (=15
e J;, $ A
Analysis (n=15) Analysis (n=15)

Excluded from analysis
(withdrawal of consent) (n=1)

Excluded from analysis
(withdrawal of consent) (n=1)

Fig. 3. Flow chart of subjects through the trial.

Table L. General Characteristics of the Subjects

Parameters Total Control  Experimental e
(n=30) (n=15) (n=15)
Age, yrs 294590 29.245.99  28.8+6.01 0.857
Sex, n (%)
Male 11 36.7) 3 (20.0) 8 (53.3) 054
Female 19 (63.3) 12 (80.0) 7 (46.7)

Values are meantstandard deviation or number of patients
(percentage of corresponding patients).

p-value of age was calculated by Mann-Whitney test.
p-value of sex was calculated by chi-square test.

MHRTE 67.96+9.019114 67.84+9.33 (p=0.820), RMSSD
= 3223+18.6191A4 3547+18.34 (p=0.280)F, TP+
7.32+0.83°1 4 7.58£0.91 (p=0.089)F, HF:= 5.87+0.98
o] A 5.99+1.09 (p=0.328)F, LF/HF ratio= 1.12+0.720]|
A1 1.39+0.72 (p=0.090)Z WHs}st] BE X327} g3}
FAT Fo)8-& PR 23k TtH(Table 11, Fig. 4).

3. D|ZAZ ZZH2X| 2R KIEI0) T2 Al
O|E=2| Hat

H1

1) X2 X3 EjZ 0| Heio]

Aol A A A= A5 MHRTE 69.64+8.47 ) A
67.31£8.76 (p<0.001)E, RMSSDE 29.64+11.93]A]
32.63x11.36 (p=0.011)Z, HF= 5.76=1.08°114] 6.08+0.87
(p=0.015)= FoJr|3 Ws}E BRI, 71 9] SDNN2
48.45+22.53011 4 52.63£26.69 (p=0.191)E, TP 7.36£0.95
ollA 7.58+0.81 (p=0.234)F, LF= 5.87+0.97°14 6.03+1.00
(p=0.430)Z, LF/HF ratio= 1.40+1.04014 1.33+1.33
(p=0.570)= WSS AAIRE ol d-s JERA etk
(Table III, Fig. 5).

Table IL Change of HRV Parameters before and after Stress
Stimulation

Before After

Parameters (n=30) (n=30) p-value
Time domain analysis
MHRT (bpm) 67.96+9.01  67.84+9.33 0.820
SDNN (ms) 48.97+24.82 57.89+£34.73  0.011*
RMSSD (ms) 32.23+18.61 35.47+18.34 0.280
Frequency domain analysis
TP (ms?) 7.32+0.83 7.58+0.91 0.089
LF (ms?) 5.77+0.97 6.10+1.06 0.041*
HF (ms?) 5.87+0.98 5.99+1.09 0.328
LF/HF ratio 1.12+0.72 1.39+0.72 0.090

Values are meantstandard deviation.

HRV: heart rate variabilityy, MHRT: mean heart rate, SDNN:
standard deviation of all N-N intervals, RMSSD: square root of
the mean of the sum of the squares of differences between
adjacent N-N intervals, LF: low frequency density, HF: high
frequency density.

*p-value<0.05.

P-values of MHRT, TP, LF, HF were calculated by paired T-test.
P-values of SDNN, RMSSD, LF/HF ratio were calculated by
Wilcoxon signed rank test.
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(B) Frequency domain analysis

a. Power in frequency

0
Beflore After Beflore After Beflore After
TP LF HF

b. Ratio

2.0

1.5

1.0

0.0

Beflore After
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Fig. 4. Changes of HRV parameters after stress stimulation in all subjects. HRV: heart rate variability, MHRT: mean heart rate,
SDNN: standard deviation of all N-N intervals, RMSSD: square root of the mean of the sum of the squares of differences
between adjacent N-N intervals, LF: low frequency density, HF: high frequency density. *p-value<0.05.

txzTolre ATy s A-AA ST =
= AFAA For| gt HslE a4 It MHRT
£ 66.05£10.09914 65.73£10.39 (p=0.514)F, SDNN&
67.34+42.42001 4 64.11+42.31 (p=0.820)E, RMSSD=
38.82+23.020114] 38.32423.45 (p=0.609)Z, TP 7.79+0.74
ol| 4 8.00£1.46 (p=0.683)F, LF= 6.34+1.84°014 6.55+1.85
(p=0.659)Z, HF= 6.21+1.09914 6.47+1.32 (p=0.393)=,
LF/HF ratio= 1.38+0.68°14 1.60+0.68 (p=0.910)= W
Skl AI N f-2Ju) gk Mel= gl Table 111, Fig. 5).

T T 7 vl A= MHRTS] 8T A FolA f
oJu| gk 2Fo] 7t YERE O H(p=0.004), 1 £]2] A 3F A
- ZF RlaE for|gk ZFolrt fIATHp>0.05).
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67.62+38.73 (p=0.005)Z, RMSSDE 29.64+11.93 114
36.17£15.20 (p=0.012), TP 7.36+0.95°14] 7.82+1.04
(p=0.015)E, LF= 5.87+0.97°14 6.30+1.18 (p=0.020)
2, HF= 5.76+1.0891 4] 6.17+£0.86 (p=0.007)% R5F -
oJn)3l -2 Btk MHRTE 69.64+8.470114] 68.38+8.84
(p=0.062)Z, LF/HF ratio= 1.40+1.04014 1.58+1.63
(p=1.000)0.& Z}7} WS}AAIT 2142 §IATK Table
IV, Fig. 5).

2ol A e 22 At B9t 7218 S F HRVE
=431 1 A3} MHRTE 66.05+10.0991141 63.96:10.00
°2 {Fou|gt HAE BATHp=0.023). AT 1 2o
SDNN-2 67.34+42.42° 4 68.86+34.70 (p=0.427)%,
RMSSDE 38.82+23.029014] 50.39+40.93 (p=0.191)Z, TP
= 7.79+0.74014 7.85+1.09 (p=0.840)F, LF= 6.34+1.84
oA 6.70+1.24 (p=0.330)F, HF = 6.21+1.099114] 6.34+1.27
(p=0.620)E, LF/HF ratiox= 1.38+0.68%I 4 1.83+1.35
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Table IIL Change of HRV Parameters in Control and Experimental Group Immediately after Intervention

Within-Group

Parameters f:::rSO)l Exiiirf;)mal Betv;(f;l-l(liroup p-value -
p* p
Time domain analysis
MHRT (bpm) Pre. 66.05+10.09 69.64+8.47 301 S14 <.001
Post. 65.73+10.39 67.31+8.76 656
Diff. 0.32+1.85 2.33+1.64 .004
SDNN (ms) Pre. 67.344+42.42 48.45422.53 233 .820 .191
Post. 64.11+42.31 52.63+26.69 325
Diff. 3.23+48.05 4.18+11.22 S12
RMSSD (ms) Pre. 38.82+23.02 29.64+11.93 461 .609 011
Post. 38.32423.45 32.63+11.36 1.00
Diff. 0.50+13.00 2.99+5.54 267
Frequency domain analysis
TP (ms?) Pre. 7.79+0.74 7.36+0.95 205 .683 234
Post. 8.00+1.46 7.58+0.81 367
Diff. 0.21+1.41 0.21+0.66 567
LF (ms?) Pre. 6.34+1.84 5.87+0.97 224 .659 430
Post. 6.55+1.85 6.03+1.00 345
Diff. 0.21+1.77 0.16+0.78 934
HF (ms?) Pre. 6.21£1.09 5.76+1.08 263 393 .015
Post. 6.47+1.32 6.08+0.87 713
Diff. 0.25+1.12 0.33+0.45 285
LF/HF ratio Pre. 1.3840.68 1.40+1.04 .683 910 .570
Post. 1.60+0.68 1.33+1.33 .539
Diff. 0.22+1.72 0.08+0.99 902

Values are meantstandard deviation.

HRV: heart rate variability, MHRT: mean heart rate, SDNN: standard deviation of all N-N intervals, RMSSD: square root of the
mean of the sum of the squares of differences between adjacent N-N intervals, LF: low frequency density, HF: high frequency
density, Pre.: after stress stimulation, Post.: immediately after intervention, Diff.: difference value.

*p-values of Pre. and Post. in Control group, 'p-values of Pre. and Post. in Experimental group.

Between-Group p-values were calculated by independent t-test or Mann-Whitney test, Within-Group p-values were calculated by
paired t-test or Wilcoxon signed rank test.

(p=0.410)= Ws}sto] AP FARRE M3} & B SDNN-&  50.96+27.289l| 41  67.62+£38.73 (p=0.011)=,
Aot frojn|et M= WEER] T Table 1V, Fig. 5). RMSSDE 29.98+12.7891 4 36.17+15.20 (p=0.012)Z,
T HaeAE BE AROA foR|gE 2ol 7t = 7.38+0.9400 4 7.82+1.04 (p=0.018)F, LFE 5.75£1.03
FEAE A AU p>0.05). oA 6.30+1.18 (p=0.015)E =F Froju]dt A5S BYrh
MHRTE 69.5548.63°11 4] 68.38+8.84% 7448t O}

4. AEHA X2 XMut Q& =2 S AlHHHO|E O 2)4-& A T(p=0.143), HF= 5.83%1.099114 6.17+0.86.2-
{5} 2 LF/HF ratio= 1.10+£0.65%14] 1.58+1.630.2 Z7}a}
_ AAT o3k = 2 UTHp=0.085, p=0.173) (Table V,
1) Xt X202 AEHHO|: 2| 5t .
Fig. 5).
2E#f 2 A58 71§ 13 T8 F AP@TelAe 2E#H 2 A5E 71 F g 4S9 oizael
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Table IV. Change of HRV Parameters in Control and Experimental Group after the End of the Intervention
Within-Group

Parameters %(::’{rso)l Exp(ilirlnse)ntal Betv:zl;l-l(iroup p-value
p* p’
Time domain analysis
MHRT (bpm) Pre. 66.05+10.09 69.64+8.47 .301 .023 .062
Post. 63.96+10.00 68.38+8.84 210
Diff. 2.0943.15 1.25+2.40 422
SDNN (ms) Pre. 67.344+42.42 48.45+22.53 233 427 .005
Post. 68.86+34.70 67.62+38.73 .838
Diff. 1.52+44.84 19.18+27.68 250
RMSSD (ms) Pre. 38.82423.02 29.64+11.93 461 191 .012
Post. 50.39+40.93 36.17+15.20 713
Diff. 11.57+£34.26 6.53+9.49 775
Frequency domain analysis
T P(ms?) Pre. 7.79+0.74 7.36+0.95 205 840 015
Post. 7.85+1.09 7.82+1.04 945
Diff. 0.06+1.05 0.4540.64 220
LF (ms?) Pre. 6.34+1.84 5.87+0.97 224 330 .020
Post. 6.70+1.24 6.30+1.18 382
Diff. 0.35+1.36 0.44+0.64 .832
HF (ms?) Pre. 6.21+1.09 5.76£1.08 263 .620 .007
Post. 6.34+1.27 6.17+0.86 .657
Diff. 0.13+1.00 0.41+0.49 353
LF/HF ratio Pre. 1.38+0.68 1.40+1.04 .683 410 1.000
Post. 1.83+1.35 1.58+1.63 436
Diff. 0.45+1.61 0.18+1.27 902

Values are meantstandard deviation.

HRV: heart rate variability, MHRT: mean heart rate, SDNN: standard deviation of all N-N intervals, RMSSD: square root of the
mean of the sum of the squares of differences between adjacent N-N intervals, LF: low frequency density, HF: high frequency
density, Pre.: after stress stimulation, Post.: immediately after intervention, Diff.: difference value.

*p-values of Pre. and Post. in Control group, ‘p-values of Pre. and Post. in Experimental group.

Between-Group p-values were calculated by independent t-test or Mann-Whitney test, Within-Group p-values were calculated by
paired t-test or Wilcoxon signed rank test.

A= SDNN< 46.98+22.88°11 4] 68.86+34.70°.2, LF= AP thzTolA 2F FYu|gk Wyt A
5.79+£0.930114 6.70+£1.24% F2Ju]3k 55 B 3ATH(p=0.005, SDNN# LF= U&7l o & 9] 4s& BRIAT
p=0.009). MHRT= 66.36+9.39911 4] 63.96£10.00 (p=0.079) T Zll frejmlgh AkolE filal(p>0.05), 1 29

A28l 0u o438 Q10a, RMSSDE 34.48+21.50  AFAAE Fudk 2ol BEE R 2kt (p=>0.05).
oA 50.39+40.93 (p=0.061)C-F, TPE 7.26+0.740°1 4
7.85+1.09 (p=0.055)Z, HFE 5.90+£0.899 4 6.34+1.27
(p=0.088)%, LF/HF ratiox 1.13+0.81°14 1.83+1.35 Kim 52|

2) A2l A0 ME MU0l ol Hat

e

T29Z ulel o 2 LF/HF ratio’} 0.67 ©|

(p=0.132) 2 ®Ws}ste] AP FrAkRE W3t s B 31l A5 Fudald &HE, 1.5 o1 o)Al A%
O} froju|st Msh= BEEA] QAT Table V, Fig. 5). = 2 T OZ o] 15H e AT FollA
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Table V. Change of HRV Parameters between before Stress Stimulation and after the End of the Invention in Control and

Experimental Group

Within-Group

Parameters z(l):'{rso)l Exlzf;itln;ntal Bem:szl-iroup p-value
p* p’
Time domain analysis
MHRT (bpm) Pre. 66.36+9.39 69.55+8.63 341 .079 .143
Post. 63.96+10.00 68.38+8.84 210
Diff. 2.40+4.90 1.1742.92 411
SDNN (ms) Pre. 46.98+22.88 50.96+27.28 .683 .005 .011
Post. 68.86+34.70 67.62+38.73 .838
Diff. 21.87427.36 16.67+22.02 775
RMSSD (ms) Pre. 34.484+21.50 29.98+12.78 .683 .061 .012
Post. 50.39+40.93 36.17+15.20 713
Diff. 15.90+35.33 6.19+8.28 935
Frequency domain analysis
TP (ms?) Pre. 7.26+0.74 7.38+0.94 .698 .055 .018
Post. 7.85+1.09 7.82+1.04 945
Diff. 0.59+1.08 0.44+0.64 .653
LF (ms?) Pre. 5.79+0.93 5.75+1.03 914 .009 .015
Post. 6.70+1.24 6.30+1.18 382
Diff. 0.91+1.16 0.56+0.78 336
HF (ms?) Pre. 5.90+0.89 5.83+1.09 .853 .088 .085
Post. 6.34+1.27 6.17+0.86 657
Diff. 0.4440.93 0.33+0.69 17
LF/HF ratio Pre. 1.13+0.81 1.10+0.65 .870 132 173
Post. 1.83+1.35 1.58+1.63 436
Diff. 0.69+1.50 0.48+1.22 .870

Values are meantstandard deviation.

HRV: heart rate variability, MHRT: mean heart rate, SDNN: standard deviation of all N-N intervals, RMSSD: square root of the
mean of the sum of the squares of differences between adjacent N-N intervals, LF: low frequency density, HF: high frequency

density, Pre.: after stress stimulation, Post.: immediately after intervention, Diff.: difference value.

*p-values of Pre. and Post. in Control group, ‘p-values of Pre. and Post. in Experimental group.
Between-Group p-values were calculated by independent t-test or Mann-Whitney test, Within-Group p-values were calculated by

paired t-test or Wilcoxon signed rank test.

R PToINE 2EH= ASS M A 1 8
S BE AFAAA Fowuigh Wy} AEER] kit
MHRT 73.61£8.46°1 41 72.63£8.21 (p=0.198)ZF, SDNN
2 58.68+37.37°14 67.27+44.36 (p=0.278)=, RMSSD
= 31.28+17.77°014 34.91+19.54 (p=0.061)Z, TP=

7.51£1.299014 7.79+1.34 (p=0.410)Z, LFE= 5.85+1.399]
Al 6.37£1.52 (p=0.255)E, HF = 6.04+1.54914 6.06+1.19
(p=0.959)Z, LF/HF ratio= 1.18+0.930l14 2.07+2.24
(p=0.176)= W3}stR ot o442 IATKTable VI,
Fig. 6).

TETAAE 2EH 2~ A5 75§31 T8 F
SDNN-& 44.20+13.41°114 67.93£36.24 (p=0.023)Z, TP
£ 7.26+0.54°014 7.85+0.79 (p=0.005)Z, LF= 5.66=0.68
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(A) Change of time domain parameters
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(B) Change of frequency domain parameters

TP " HF LF/HF ratio
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Control Experimental Control Experimental Control Experimental Control Experimental
Measure Measure Measure Measure

Fig. 5. Changes of HRV parameters in control and experimental group according to time. 1: 1st HRV, 2: 2nd HRV, 3: 3rd HRYV,
4: 4th HRV, HRV: heart rate variability, MHRT: mean heart rate, SDNN: standard deviation of all N-N intervals, RMSSD: square
root of the mean of the sum of the squares of differences between adjacent N-N intervals, LF: low frequency density, HF:
high frequency density. *represent the significant difference within each group, 'represent the significant difference between control

and experimental group. *p-value<0.05, **p-value<0.01, ***p-value<0.001, "p-value<0.01.

(A) Change of time domain parameters

MHRT SDNN RMSSD
M
o [}
1 4 1 4 1 4 1 1 4 1 4 1 4 1 4
Total Balance Imbalance Total Balance Imbalance Total Balance Imbalance

Measure Measure Measure

(B) Change of frequency domain parameters

HF LF/HF ratio
8 * 5
4
3
2:
1
0
1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 q 4
Total Balance Imbalance Total Balance Imbalance Total Balance Imbalance Total Balance Imbalance
Measure Measure Measure Measure

Fig. 6. Changes of HRV parameters in experimental group (total, balance, imbalance). 1: 1st HRV, 4: 4th HRV, HRV: heart
rate variability, MHRT: mean heart rate, SDNN: standard deviation of all N-N intervals, RMSSD: square root of the mean of
the sum of the squares of differences between adjacent N-N intervals, LF: low frequency density, HF: high frequency density.
*p-value<0.05, **p-value<0.01.
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Table V1. Change of HRV Parameters between before Stress Stimulation and after the End of the Invention in Experimental Group
Within-Group

Parameters B(anl;aré():e Im(l;ai;u)lce Bet\xl;e_eszl-iroup p-value
p* p’
Time domain analysis
MHRT (bpm) Pre. 66.00+7.54 73.61+£8.46 .094 349 .198
Post. 64.66+8.05 72.63+8.21 .054
Diff. 1.34+3.77 0.97+1.78 536
SDNN (ms) Pre. 44.20+13.41 58.68+37.37 .694 .023 278
Post. 67.93+36.24 67.27+44.36 779
Diff. 23.73+23.13 8.60+19.09 397
RMSSD (ms) Pre. 28.85+7.27 31.28+17.77 933 .057 .061
Post. 37.26£11.47 34.91£19.54 536
Diff. 8.42+10.48 3.63+4.18 .397
Frequency domain analysis
TP (ms?) Pre. 7.26+0.54 7.51+£1.29 .867 .005 410
Post. 7.85+0.79 7.79+£1.34 779
Diff. 0.58+0.42 0.28+0.83 613
LF (ms?) Pre. 5.66+0.68 5.85+1.39 779 .007 255
Post. 6.25+0.90 6.37+1.52 .694
Diff. 0.59+0.44 0.52+1.09 .867
HF (ms?) Pre. 5.65+£0.49 6.04+1.54 281 .023 959
Post. 6.26+0.49 6.06+1.19 779
Diff. 0.61+0.60 0.01+0.70 152
LF/HF ratio Pre. 1.03+0.28 1.18+0.93 .694 476 176
Post. 1.16+0.75 2.07+2.24 536
Diff. 0.13+0.48 0.89+1.68 .397

Values are meantstandard deviation.

HRV: heart rate variability, MHRT: mean heart rate, SDNN: standard deviation of all N-N intervals, RMSSD: square root of the
mean of the sum of the squares of differences between adjacent N-N intervals, LF: low frequency density, HF: high frequency
density, Pre.: before stress stimulation, Post.: after the end of the intervention, Diff.: difference value.

*p-values of Pre. and Post. in Balance group, 'p-values of Pre. and Post. in Imbalance group.

Between-Group p-values were calculated by Mann-Whitney test, Within-Group p-values were calculated by paired t-test or
Wilcoxon signed rank test.

A 6.25£0.90 (p=0.007)2>.F, HFE 5.65+0.49) A] T Z»»»
6.26+0.49 (p=0.023)Z 2|7 S B}k MHRT

£ 66.00£7.54°0 4] 64.66+8.05 (p=0.349)% A3l 1L, AE41742 st A 37 wstel diste] Uz &
RMSSD= 28.85+7.27914 37.26£11.47 (p=0.057)E, LF/HF A< YA FAIst AL ol FA e A4
ratio% 1.03£0.28°014 1.16£0.75 (p=0.476)Z 539 A) z2A 717 tP). 20417] Reildll &3] AL 7|EEHA o™
Frejml gt WMshs WEER] 29k THTable VI, Fig. 6). Langleyoll oJal] A-&-417dA 2= WA o] A ARER
T 2 Rl BE AR A fou|gk Zpol 7t P20, Langley= AEAFAE ‘Z42E A =2
TEE A &UTHP>0.05). o2 AR YEAE Bl AABAZe} AAARE
‘d=jo] ek etar Aolated® A-g417A o] T4 et

mlo g
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< 309 AT A= AE-S 22415E 50417EA]
2 AP B 28.8+6.014, RIS 29.2+5.994 %
or, W 44L& AgTollA FA o] 87, o4do] TH ]
AL, 2Tl M= Fido] 31, HAdo] 2HoE ¢ o
2t AR AELE Fofrdk 2kl fIATHp>0.05).



A AEA 2

B Aol A2ATE Hstel] viAl= I g

B QTN AR )5 HIE Auhdels B
%S

. =
e olgalT. Alutre) whEh W
73

S

= =
o2 A¥IA 7es 2AsE gl E4E|
7o) Aaago] MYEtHs M-S o E HRVE A
EAA Y 7S Btk WHOE Thkst At
A &l &5 k. AEdH AbAel =
T HFEAR ol Sxte] P2l g Juky
Q1 A4 AAke 2] Aol BAte] 2Tt ¢l
o|% Jhsatth). Aol o] EA WMo R = ARt
B} Fukrggo R BAshE WHol Aok, ARk
Y B0 2= MHRT (348, SDNN (A RR
rAe] E£FH2P, RMSSD (2143 RR7EA ] #l53H
el Ht AFHE o83, Fardy BAoRE

TP (TP, very low frequency power [VLF], LF, HF & 3
g3k 58 5] AA| power), VLF (0~0.04 Hzol| 3%
= Fue g9 4%), LF (0.04~0.15 Hzoll 333}

ol

£ FuE Y] 4%, HF (0.15~0.4 Hzoll g3k
Fub= 9] %), LF/HF ratio (27154179 o
FHE)E AT @7IE 7159] BS- VLFE= 2
o3t SAAE AFHOR o] §HA Fol & AT £
A Eol| A= A 213t SDNN2 Alubdo| =0 7]ojs}
= EE F7] 8455 W9, SDNNo| 2 739l
= AR WS BT} st AL ovlsta 237
3H AR S HRV A127} Bt ool Bfsit). ©f
e 2EH 20| =S NI s 5= P
RMSSD= AAe] Fadildd 2d& SHshk A+
|1, LF= Aol Fwadd t wgtildel =4,

= AAe] A i plFAd 2 AR

%LO] 31’5—2?1— stressor & z}ﬁ.s]-oﬂub_ 2
2E# 2 ASS 71 o5 AHhHo| 2o

ol frolvdt Wbzt glld v

A= A A= A% MHRTZL fr2lulshA] 24489l a,

RMSSD, HF &= f-2]7]g 458 BHATE RMSSDS}F HF
BT Fua3dy #EhE A2 ol vl
A=ro] ZHAEAl S24AR1 WskE Bel 2o s A7t
Hot Ak GA] agkn|AA ] 43S Se =24
Hed rFAAEL oMEEYe] feElE B E
oA FE e AT ges LA, o
24 MHRTY| e Fadialide] 94 8o
AtEEA Yepd 292 AT 4 9l

A=A 2Ed = A5 9 A X]E
AYF YA T8, o] £3 F
3= B3ty ok o] = Haker 59 A :rw)Oﬂ "']‘ﬂ’ A}
Z) AEZZ 2E£AHQ HRV AAE &3 AH Asn
ST} frevsHl destittal Basith &
T A7 A x}zl A5 RE Ragagel folv) 3
o] stlgoFM 23 AFe] ws} wrgo] FZHA O
2 dojdti= 2AE AN = 3
1587ke] F24 § thxTellAl= MHRTRE

A&
2V
ﬁ ot
=)
El

frefmlsiAl
ZHASFAANE 15838 73 & A@wolA= SDNN,
RMSSD, TP, LF, HF7} +9| |8t “d<55k3th RMSSD
o} HF9] fovlgt e A o] FHE A&Ho=
Tzt o] dAo] s Qe AL ovgith =

3k TPE LF, HE, VLFE £33 Ful4: gdojo] B4 )
#E SDNNH AR oJu| & 2= Aot 2Ef 2~
Ag=o] 3t SDNNI 2217 Ao AA A< &
4 Ao} 24 8L wYske TP7F fovshAl 5
71k A8 13t ol 2EH A AFOo 7 1% 2l
A o] A2 et whgo] F Aol ofal sk HA
A2NZAZE AAH o2 AT H= FoR ST
g At} 7|E AFEPIHDo M= 2Ed 2 AE] ol A
o A A= A RS AANA FFH o=
I EA 7 HE AE0] o RaEh Jang 59 9
T 2EH 2 A5 F 2EH o] A=+ 3}
9GS 7% LF, LF/HF ratio’} #-2lujskAl shdstaia,
Li $& 253 24 AlEdoldez fidt ~EdY
2= ZgEfoll A 52} k] A7) 3]ato] tizatol] His)
HFE o84 =7}A17]1aL LE, LE/HF ratios 7Z34AAA
HhE WA 3R AT Bagk vh Qo
3k Kim 52 A7 ~Ed 2 F wlg ol xt
= AR A=-E 718 Tl A LF, LF norm, LF/HF ra-
tio®] 7+42} HF, HF normE #&Jv|stAl S7HA1A o]

-

CdU Y

www.e-jkmr.org 93



77t ‘?LﬂOJW T 7 7] xjolE=
MHRT®] 1 3}of| 4wk /]u]ay o) & 3

?FH *”ﬂ—/rlg ol stA %”\/\]7‘ T °“’4~E 7Fs/dol Al
AE AT B ATl AA=5S Tl MHRTZF
o5 AaskgTE o) &) A Aol =7bA 9]
s I F AJAT 73 T5 T APTolA
A A A& A ] =7t F7FHAA MHRTZF
7V AL, o AR E sHA| e tiERTAE F
2} FE F MHRT7Z}F #&v]stAl ZHastaitt o= Al
7] s8] & w0 g AZHE Wt 285 Ao
2 A2 o] vl 2E 114;7]- o Xt BlalofA
s

fFolu| ek o1} =T o= BdelE o= 3t
of BE B4 A7h A% el el 871wl Ao

2 ‘3216]":]'
T5 5 AR A=

2 At O]E% Hln 243 23, dizdolAe
SDNN# LFo ARt fojm3t o] B2 AT 4
ol A= SDNN, RMSSD, TP, LF7} frojw]at A<
S B2k B Aol 2E# 2 A= 3 SDNN LF
7} frejrlstAl S71e ARE aEage W, thzaol
A 15830 F2415 ARAR AS47A Y] £+
“gEfoll Tigh FE3| o|HA|A ek et A
k. §hdel SDNN, LF %k ofuz} RMSSD, TP#kol
%= fFojmlgk SV ElE A2 AR A5
730l 443t g ARkl AE417 A 9
2o XA A} B 4= Q) Selyes Yyt
S (general adaptation syndrome)‘“/1r o|lgo=
Eg 2 W35 37HA AR £t A 9l
A B3 (alarm reaction stage), T WA TAIQL
J& A (resistance  stage), Al WA TAIQL AZTHA
(exhaustion stage)oll A 21412 RE-g-o] FolghE F73t
Atk &, AR A=l oA ~E# 2 A=l ik
BHhg gA o] AbS Folal, g dA 9 A% 9A

s | o]

N
4

e
El

M o md rob |
OIN 0[1‘
15

> X KN o

N O
o ol

94 ] Korean Med Rehabil 2021:31(2):81-97.

Sk H3E Eld 4 e
o ¥ 3T Wt SDNN, TP, HF, LFol|A] 25 &
o3 S -i} ?ﬂ} T AT ol B AFHllA A

g WskE Y AZEY fAlSH
TN ALA7EFE 7ol met Jehs
TRl BAgk Ay} 284185 FJdelM e vt
2745 Fetel viste] 2-g417 A 24 7)E
° 1%QX1 gkom A A 2A&417 7159 A
25 BYW Aol dx)gitk sA|RL Choi
?45)011/‘1” %‘:E 2E 1 OM A4 o
Zo| aﬂl LhE}

Ao
2
Lo
r2

&
& - 39

i
Fe
2
o I
. ol

k)
X,
_>|~I_‘
iy
o
2
f
2i
N
2
0
i3
Mo
o
1:)
b
L)
32

b
N
I

olgel a7 AE FHaAnD Seds wgos
Q1% el A gejol A mFA B A AF
e 2

K
o
«10{1 -
e
23
)
ro
oo
(o3
rz
ol
)
o
nﬂ
ox,
i.%
=t
PN
2
ko
<]
&

AT & ATk T FY WA el 2E

7R AR D ATl ARASE WA §

&£ Lo
p



A HAEA 2EFGR Aol AeAlR Hele miAlE %‘@:I

o8l wiZlE T AREo] JFHALHO, A-SAGA sl gotd 4= QI &3 AT E Y] a9E g1l
ZAo]| #ofshe H P9 DA Bk ofet B sE7] AHRTE TS BRIES GO R THe] ~Ed
= FHA A ZE(serotonin), 23] 20|= HElo|= 2 FEHE AT 24 FEo] B Wl &3t
(opioid peptides), 7Hel|Z-o}](catecholamines) 52 4l o A-g417d A3k Byl dEHet 1 AT gE &
BARAGELD S At AEAEA Y v 2-star A= A 9o IAHC] At FF- o] & Kkt of
A o] LH AT, mFAAE S HIte| A7 L AR, A7 FHAR AT T FUHEA I =2
H & (nucleus of the solitary tract)? THFgH W78 8% 7o 2 AZtshy Artyo| = ¥yt olyg} 9 R-A
AAstar o). AP A AT ES Ho A 5, s, 71 AVE3HIY 55 &8I HESE
gsho] A d Sl (paraventricular nucleus), H=A 2] Jad Ao=Z A7)
=413l (central nucleus of the amygdala), 25~2] -2kl
(parabrachial area) 52 B& @Yoz ALt} wjet
A AP E FxellMo) 25Tt ALos FFRAB W AE»»»
2 dtolgo] B8 2Ashe tom AeAldA Y =4
I AA ] A A LEaL JIAHY] e He B 714 dgo] gl Al P 30%8S mFAE e 1
7HASH. weka mFA o] A EEE 9 A FEFY e AR S sk AT FA42] iz
A5 AP o2 AFEe= FAE ASE R o T TOE o] 2EH 2 T 3 Ao wE AlvhA
2 A3t H o] 1Y F9S SAgshA7] oL dd o|=E Hlw wA%F A¥ v 22 AAE Atk
AARAGELES ZHFo 2N AL A19] HelE 1. AT iz 247 15HeE & o ke 3
=S Ao ARt w A%, AES FYT Aol7} gIdH BE A
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A A=A olyg} n|FAA e A5E afFHoE f W3S 8QI%k A3}, SDNN3 LE7} f-2]vu|gh A
e = ok LR ol i o]FY S A 2 B THp<0.05).
A=E F3l FuilAdY &84S fr=stal ojxA e 2. Z2EH 2 A58 VIR o|F w|FAA A &
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Y= JAA Ao vlsiA 2 Aqte 2] A 7 Ak a3 Blaste] fofmgk Zpolzh AATKp<0.01).
Hol=o) MEE vl 4kt 12]al o) & Fll A %L RMSSD, HF= #oRIdh dos BAAT
A A= 250 Wst 9 ~Ef 2 ghgol tidk ] A5 (p<0.05), HETNA= FoA Ae HSE Hol
o) 335 Rl v=t Yrrt ok FAEE 4 A A BT FF TR F Ao o] WSl A
o] gA d FuiHilA 5 rFAA Y A AT A= SDNN, HF7} 2] tA] 353t
2P 2ol HHol vl i, ol A S H(p<0.01), RMSSD, TP, LFOlA = f-2|v]$t
2 frA e WS A8strldl golsiths ool o TS HYHp<0.05). tiZTol A= MHRTAI AT
o wepA] B Aol A AAIRE 2]olollAe] HEH o] H FYUFE s FRASHATHp<0.05).
gaS uRo® AdellA ALAAY 2de QIR 3. Z2E#H 2 i o] Aldbio|xet /3 TR F
Ao &8 F Je ZOE 7|dste= Hio|th 24z A=l g Ao =9 WSS vl 24
gy & de 28 97 AaL, ASAA dstl & A3, Aol A= SDNN, RMSSD, TP, LFol
AZEe] WS 1Hstr] 98l A4 txas AAs A fremldt S BaY(p<0.05), thaollA
SARE A A= TE F AR Ad $74A] 3 + SDNN# LFol| AT #2jm] gl o] #EEA
WA k7] wiEel A A5 T F 357 ¥ THp<0.01).
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