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Abstract

Effects of Qi Gong Exercise on the Immune Response, Pulse Wave Parameter and Heart
Rate Variability(HRV) for Post Mastectomy Women

Yi Soon Kim - Jeong Won Leel) * Yun Hee Kim? - Oh Mi jung3> * Gyeong Cheol Kim?

1) Dept. of Healthcare Management, Dongeui University | 2) Dept. of Nursing, Pukyong National University
3) Dept. of Nursing Science, YoungSan | 4) Dept. of Diagnostics, College of Oriental Medicine, Dongeni University

Objectives
The purposes of this study was to develope a Qi gong exercise that suits characteristics of post mastectomy

women, and to evaluate the effect of Qi gong exercise on immune response, blood circulation index, pulse wave
parameter and heart rate variability.

Methods
This study was applied to total 35 post mastectomy women, including 17 for experiment group and 18 for
control group. The Qi gong exercise was composed of total 24 times of 90 minutes per each time, twice a

week, and 12 weeks and it was conducted by the oriental medicine professor who was an expert of Qi gong
exercise.

Results

1. Two group comparison revealed that the experimental group had significantly improved immune
response(p<.021),  HR(beats/min)(p<.001),  ESV(ml/beat)(p=.038),  ESI(ml/beat/ mz)(p =.040), ECO
(L/min)(p=.019), ECI(L/min/mZ)(p:.OZS), ECRI(dyne*sec/cm)(p=.015), Left Kwan(div3)(p:.021), Right
Kwan(div?’)(p:.OSS), Mean HRV(cycle/min)p<.001), SDNN(ms)(p=.043), RMSSD(ms)(p=.040), and
TP(log ms2)(p=.039).

2. Two group comparison revealed that the experimental group had significantly decreased ECR
(dyne*sec*cm’s) (p=.034), Left RAI(p=.044), Right RAI(p=.042), and pNN50(%)(p=.038).
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Conclusions

These results from Qi gong exercise program can be used as basic data for development of health

promotion program for Post Mastectomy Women.
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Table 1. Qi—gong exercise for breast cancer patients after mastectomy

weeks Qi-gong exercise
| warm up | FHIARA, 525, o7ldE, HzlE
" exercise | W] Y12 ¥ T3 797, &gl wila, B &8 £ube 9]
e finish | & E¢dA 2% 97 A7), IEF
warm up | =AM, B85, o7eE, FEE, HRIZE
2 exercise HE Y2 9 a8l 7Y, FE wela, B &8 EnlE 97, ok ol FF% EEla
week LE2Z dyg A7)
finish | & SE|WA F9 el X7, YA, 3T
warm up | FRIAA, S8, o7lEE, dEeE, Eves, AR
3 . HE 912 9 J8a 7Y, §E w6l &y Sutd 97), ¥ Bol 5% =8,
week | U | o=a aga) x)7], 9 LEl3 Yl
finish | & SEAA 5 78 A7), IAH, 3EF
warm up | =HIAA|, 55, o, dliles, SNk, e, AAE
a0 [ [ PE I W aes R, S el ¥ &9 2 u), o ok % e
week SE2& dA7e A7), g SE3 Ugly]
finish | & E2HA 3 S Z7], IAH, J&=F
warm up | FHIAA|, -5, oles, s, ENles, e, HEEE, A
5 . el 92 9 TElv 7], S8l wela, 2 &8 SulE ), O Rol 5% B8
week | I | o2z aga) 27, e Lu Yy, 22e)r) 3%
finish | & SE|9A #A5 g7 A7), IAH, 3E=F
warm up | FHIARA, 525, o7leE, slEles, ST, FELE, UEeS, €52, T
6 exercise e 9= o :Lﬂl_ﬂ%ﬁ:]ﬂ,fﬂﬂ w93, & &7 & Hr), ok Bof 5% £,
week LEZE d7g A7), s SE3 WE), 2eElr] 3%
finish | & E2HA A I Z7], IAH, J&=F
FHZA, B5F, o7, slEles, SHes, FE5Es, TELs, 525, 785
WAL g ), AR
WZek exercise HeE 9= ¢ :_1311_7%ﬁ17l, s8] w8l o & 4:—3#‘% 7], &&= E'__C} =5 %ﬂl
2EZ dFgE A7), & 23 ], 22Er] 3%, = FRE Vs 518w A7)
finish | & SE|9A FA5 g7 A7), IAH, 3T
FH2A, B2, oS, SlEes, SHE, FELE, HElE, £53F 4795
WA T s )4, AnRE
st vl 912 9 2elu el Sl Wy, B 4 Er o, 9 2ob 8% se
exercise | 2% A7 A7), = Y U], @2 3%, I FHE U sE w27,
week A B AR &5
finish | & EEHA 5 E78 A7), IXY, sE7] 5, I5F

2] AE 27|34 F3]aL 7ET] £ 5eE

A

3) " %

nhe] a2 o] M=E Ea Al
Bk ol Stk oA SEIRA, e
—iEE—3 E217] —H#E o= APtk
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Table 2, Homogeneity Test of General Characteristics (N=35)
. X Exp.(n=17) Cont.(n=18) y
Characteristics Categories n(%)M(SD) n(%)/M(SD) X/t P
Age(yr) M(SD) 56.9 (7.8) 57.6 (8.3) -0.266 792
Surgery type Partial 8 (47.1) 5 (27.8) 1.401 305
Total 9 (529 13 (72.2)
Site of surgery Right 4 (23.5) 8 (444 4.047 .110
Left 13 (76.5) 8 (44.4)
Both 0 (0.0 2 (11.1)
Other disease Yes 8 47.1) 8 (444) 0.024 1.000
No (52.9) 10 (55.6)
Menopause Yes 15 (88.2) 17 (94.4) 0.403 .603
No 2 (11.8) 1 (5.6)
*Fisher's Exact Test
Table 3, Homogeneity Test of Immune & Blood Circulation Index (N=35)
X Exp.(n=17) Cont.(n=18)
Variables M(SD) M(SD) t y
Immune response(%o) 13.71 (7.08) 10.92 (6.25) 1.236 0.225
HR(beats/min) 69.76 (7.89) 69.56 (5.90) 0.089 0.929
CMBP(mmHg) 96.94 (5.88) 96.22 (2.63) 0.472 0.640
ESV(ml/beat) 66.76 (9.87) 66.06 (5.07) 0.270 0.789
ESl(ml/beat/mQ) 43.82 (7.61) 4322 (4.99) 0.278 0.783
ECO(L/min) 447 (0.33) 440 (0.34) 0.627 0.535
ECI(L/min/m2) 2.92 (0.24) 291 (0.11) 0.105 0917
ECR(dyne*sec*cm75) 1790.53 (1347.96) 1798.00 (266.60) -0.103 0918
ECRI(dyne*sec/cm) 2785.41 (217.22) 2805.56 (380.80) -0.191 0.850
+ HR : Heart Rate + CMBP : Calculated Mean Blood Pressure
+ ESV : Estimated Stroke Volume + ESI : Estimated Stroke Volume Index
+ ECO : Estimated Cardiac Output + ECI : Estimated Cardiac Output Index
+ ECR : Estimated Circulation Resistance * ECRI : Estimated Circulation Resistance Index
’d-& <Table 2>9} 2T} thdAke] HydHS A 88.2%, tlZxTo] 94.4% 2 5 'k 2+ {28k AJo]
To] 5694, thETo] STEAZ F T Zhell Aol 7} gL WebA B AT APTH hx
£tk FEPHIA ARAAE B ASE A LA B BE SAF A0 vekdrh
o] 52.9%, hZTo] 722% % F o] 523}
AL, LR A% A7 AFFL 765%, (2 T U BYAY S0 WY HY
272 44.4% 2 JeER 7 Jd 3 BAF R A. A9 3 93 A Ao 5IAH AF
%94-@ AV UL A G ABE wAHD 4P A 4EE 0RO BT B
A A 2ol gk @A AR <Table 3> Zth.

*—E! 7o) A& o] HRE 69.76(beats/min), TZTE 69.56
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Table 4, Homogeneity Test of pulse Energy & RAl (N=35)
. Exp.(n=17) Cont.(n=18)
!
Variables M(SD) M(SD) t P
Left Kwan(div®) 407.18 (221.21) 403.89 (91.09) 0.058 0.954
Right Kwan(div®) 400.88 (200.23) 398.44 (181.73) 0.038 0.970
Left Kwan RAI 89.03 (14.85) 89.14 (14.17) -0.025 0.980
Right Kwan RAI 84.43 (14.93) 84.30 (11.70) 0.029 0.977
* Average range of pulse energy : 500~750(div3)
Table 5, Homogeneity Test of HRV(Heart Rate Variability) (N=35)
. Exp.(n=17) Cont.(n=18)
Variables M(SD) M(SD) t P
Mean HRV(cycle/min) 69.79 (9.49) 69.73 (10.30) 0.016 0.987
Mean RR(ms) 917.70 (108.21) 914.86 (78.65) 0.089 0.929
SDNN(ms) 27.98 (6.23) 27.52 (7.95) 0.187 0.853
PNNS50(%) 87.52 (8.60) 87.61 (11.86) -0.025 0.980
RMSSD(ms) 21.53 (10.50) 21.49 (8.17) 0.018 0.986
SDSD(ms) 35.20 (12.15) 32.38 (14.10) 0.633 0.531
TP(log ms?) 5.84 (0.68) 5.52 (0.95) 1.182 0.246
LF(log ms?) 4.28 (0.67) 4.23 (0.94) 0.014 0.894
HF(log ms?) 444 (1.10) 433 (0.91) 0356 0.724
Norm. LF 46.60 (22.29) 46.59 (19.82) 0.002 0.998
Norm. HF 53.40 (22.29) 5.52 (17.20) -0.019 0.985
* Mean HRV : Mean Heart Rate Variability
+ Mean RR : Mean Normal R-R Intervals
* SDNN : Standard Devication of all Normal R-R Intervals
+ RMSSD : The Square Root of The Mean of The Sum of The Squares of Differences Between — Adjacent
Normal R-R Intervals
- SDSD . Standard Deciations Difference Between Adjacent Normal to Normal Intervals
- TP : Total Power
- LF : Low Frequency Oscillation Power
* HF : High Frequency Oscillation Power
* pNN50 : The Proportion Derived by Dividing NN50 by The Total Number of NN Intervals

(beats/min) 0. & 7 T{tol| BAIH SR FOJgk x}o]
7} el m=3F CMBP(mmHg), ESV(ml/beat),
ESI (ml/beat/m*, ECO(L/min), ECIIL/min/m?),
ECR (dyne*sec*cm™), ECRI(dyne*sec/cm)ol| A=
AT hZzTol|A 247 TAR SR Fo3t Aol
7} §lo = o] 583 Ao=E YERT

B. 24 Ikel#), #otad(RAI) 549 $274
24

AT hgAre] AP thET] 25 ol

29} Wl EAo) tidt FHA 7L <Table
4>} 2t} # el = APTL 407.18(div),
=TS 403.89div)E NPT thzd 1 &
o1& Zpo|7h AALh ofy $F iR, Ht
RAI, 93 RAIE 217} @3y} tjzol4] B4
O F f{FoIg Apo|7} §lo] F o] AT Aow
UHERTH

C. HRV(Heart Rate Variability)dl] o3t 24
el



Table 6, Difference of Immune & Blood Circulation Index between Experimental and Control Group (N=35)
. Pre-test Post-test Difference
Variables Group M(SD) M(SD) M(SD) t )4

Immune response  Exp. 13.71 (7.08) 16.70 (7.09) 2.98 (3.95) 2.523 0.021

(%) Cont. 10.92 (6.25) 11.40 (6.48) 0.47 (1.11)

HR

(beats/min) Exp. 69.76 (7.89) 74.59 (7.10) 4.82 (5.22) 3.893 0.001
Cont. 69.56 (5.90) 69.22 (6.10) -0.33 (1.65)

CMBP
Exp. 96.94 5.88 97.94 5.19 1.00 4.77 1.213 0.234

(mmHg) Xp ( ) ( ) ( )
Cont. 96.22 (2.63) 95.67 (2.91) -0.56 (2.55)

ESV

(ml/beat) Exp. 66.76 (9.87) 67.29 (10.04) 0.53 (1.01) 2.162 0.038
Cont. 66.06 (5.07) 65.50 (4.93) -0.56 (1.82)

ESI

(ml/beat/mz) Exp. 43.82 (7.61) 4418 (7.87) 0.35 (1.37) 2.143 0.040
Cont 43.22 (4.99) 42.39 (4.83) -0.83 (1.86)

ECO

(L/min) Exp. 447 (0.33) 4.82 (0.55) 0.35 (0.55) 2.565 0.019
Cont. 4.40 (0.34) 4.39 0.37) -0.01 (0.17)

ECI

(L/mi n/mz) Exp. 2.92 (0.24) 2.94 (0.33) 0.02 0.21) 2.475 0.023
Cont. 2.91 (0.11) 2.80 (0.10) 0.01 (0.06)

ECR

( dyne*sec*cm‘s) Exp. 1790.53  (1347.96) 1751.29 (156.09) -39.24  (72.44) 2214 0.034
Cont. 1798.00 (266.60)  1808.22 (286.11) 1022 (58.53)

ECRI

(dyne*sec/cm) Exp. 2785.41 (217.22)  2655.59 (231.76) -129.82 (203.83) -2.556 0.015
Cont. 2805.56 (380.80) 2808.44 (351.37) 2.89 (81.52)

ATt AP d2Te] HRVHearr 01X 93 2wy 4 o} AdE} o)zl
Rate Variability©]] EH'G =24 HAAL <Table 5>3} R 5 A3 A5 He 2 Holg=s) e x|eo
2t} Mean HRVE= A&7 0] 69.79(cycle/min), T zFolol gk ¥ = <Table 6>3 ZT}h
X7 69.73(cycle/min) S &2 5 kol 23k 2}o] AYRE FE2 AT &Y s A
= gtk 183 Mean RR, SDNN, pNNS5O, 13.71(7.08X%), FH) && F 16.70(7.90) .= L&}

o =

RMSSD, SDSD, TP, LF, HF, Norm. LF, Norm. HF
5 727t 92 d2E ol BAeE fold
Apol7h Qo) F o] T Aoz YElyith
2 P

Y
1oy

Wi, 2T ®I) 25 2 10.92(6.25X%), RY)
E F 1140(648) 0.2 LER} 7 w3tel| SA1% 0.
2 93 zho|7} YATHp<.021).

HR(beats/min)S A3 TLL K &5 A 69.76
(7.89)beats/min), KL =5 F 74, 59(7 10) (beats/
min) & VERGT, thZ2FS 83 5 A 69.56
(5.90)(beats/min), &I <= & 69. 22(6 10) (beats/
min)2 YR} 7 7holl $AZ 2 727k 2}o]
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7} AU}ATKp<.001). ESV(ml/bear)= A&TL FIh
5 A 66.76(9.87)ml/beat), FI & =
67.29(10.04) (ml/beat) 2 VeV, T
5 A 6606 (5.07)mlbear), FI 5 ZF
65.50(4.93Xml/beat) 2 W} F 11l FA A 0.

o7 Zpol7h AATKp=.038).

ESI(ml/beat/m?)= AT K &5 A
43.82(7.61)ml/beat/m?), I 5 & 44.18(7.87)
(ml/beat/m)HZE YEPGF, ZTe K &5 A
43.22(4.99) (ml/beat/m?), FI == & 42.39(4.83)
(ml/beat/m*)E YER} F 3ol TAHCZ {9
3t 2}o]7F AU THp=.040). ECOL/min)+= AT+
—3— FI &5 A 4.47(0.33)(L/min), FY) &5 &

82(0.55) (/min)= YEPHI, T2 R &5
A 4.4000.34)L/min), RI &5 T 439 (0.37)
L/min)Z YER} F F37bol| SAXH SR Fofgt ab
o7} AATHp=.019).

ECIL/min/m>)= APTLS K &5 A 292
(0.24)L/min/m?), FI &5 Z 2.94 (0.33)L/min/m?)
2 Yehal, &2 K &5 4 2910.11)
(L/min/m?), &I €% & 2.80(0.10)L/min/m*)ZE
el 7 o3t BAIHO = /l?& zfo7F AATH
(p=.023).

ECR(dyne*sectcm™ )= AP R =5
1790.53(1347.96) (dyne*sec*cm”), &I &%
1751.29(156.09)dyne*sec*cm™) 2 VERGa, T
TE R 5 A 1798.00(266.60)(dyne*sectcm?),
KI5 & 1808.22(286.11) (dyne*sec*cm’) =
UeRt 7 w3tol] BAIF O E {3 Aol7} AT
(p=.034).

ECRI(dyne*sec/cm)= AT+ R &5 2
2785.41(217.22)(dyne*sec/cm), &I
(231.76)dyne*sec/cm)Z UEREI, 272 K
+%5 7 2805.56 (380.80)(dyne*sec/cm), B I %
3. 2808.44(351.37)(dyne*sec/cm)Z YEFY F 73t

=N
rlo
A
&

‘y’émo

BN Hob

o SAZOR Feldk Aol7 YTHp=015). 1e]
U CMBPE A3} HET 1kl BAHOE o)
& Aol7} gtk

(2) 28 AROIUX| HIMRURAI) ZE Xi0]| Hi

R o] A KA Ikellui=], 2t
LRARAD "] ‘1% e AR Qe AT
J,]. I:Hz?-,] /\]sg x—]._?: Om-ol—zz]_x},] =
£ PROIGA], “—Hlﬂrﬁ‘ﬂ(RAI)«] ztolel] gk Hlale
<Table 7>3} 2t}

% Yo UAdiv)E AT ®I) &5
407.18(221.21)div’), BRI &5 F 509.18(195.37)
div)Z YERET, ti27e &) &5 7 403.89
91.09)div?), I &5 & 407.86(96.84)(div’)E
Ueh} T w3tol] BAZ o=
(p=.021).

7 WA div)e AP &Y 5 2
400.88(200.23)div?), &I &5 I 502.47(135.81)
div)E YeRal, diZ2e R &5 4 398.44
(181.73)(div3), R &% F 419. 35(194 45)(div?)
2 Ueht F 23hol FAHSE o3t Afo|7t
ATHp=.038).

FHP RAIE AT B &5 2 89.03(14.85),
R =5 T 85.62(16.5H)F UrE}ML, oz
R &5 A 89.14(14.17), I =5 F 89.26
(13.95)2 YeR} F 77t BAFZE Fog 2}
o|7F AAUTHp=.044).

3 RAIE AT KI5 4 84.43(14.93),
I & F 75.77(17.03)Z UrEP;kﬂ, Y=o
R %5 A 84.30(11.70), FI) =5 3 83.03
(1246 % Yeht F w3t FAH SR folgt A}
o]7} A THp=.042).

Felg Aol7k ggick



Table 7. Difference of pulse Energy & RAI between Experimental and Control Group (N=35)
Pre-test Post-test Difference
iabl
Variables Group M(SD) M(SD) M(SD) t P

Left Kwan(div3) Exp. 407.18 (221.21)  509.18 (195.37)  102.00  (157.56) 2.553  0.021
Cont. 403.89 (91.09)  407.86 (96.84) 4.00 (15.44)

Right

Kwan( div3) Exp. 400.88 (200.23) 50247 (135.81) 101.59  (145.53) 2254 0.038
Cont. 398.44 (181.73)  419.33 (194.45) 20.89 (25.52)

Lef Kwan RAI  Exp. 89.03 (14.85) 85.62 (16.54) -3.40 (4.06) -2.095  0.044
Cont. 89.14 (14.17) 89.26 (13.95) 0.11 (5.67)

Eﬂlt Kvan Exp. 84.43 (14.93) 75.77 (17.03) -8.67 (10.52)  -2.112  0.042
Cont. 84.30 (11.70) 83.03 (12.46) -1.27 (10.20)

Table 8, Difference of HRV(Time & Frequency Domain)between Experimental and Control Group (N=35)

. Pre-test Post-test Difference
Variables Group M(SD) M(SD) M(SD) ¢ p
%Angi,n(cycle/mﬂ) Exp. 69.79 (949)  80.18 (8.88) 1039  (9.17)  3.592  0.001
Cont. 69.73  (10.30)  70.11 (9.84) 038  (7.26)
SDNN(ms) Exp. 27.98 (623) 3197 (7.50) 399 (6.92) 2139 0.043
Cont. 27.52 (7.95) 2746 (9.44) 007 (374
PNN50(%) Exp. 87.52 (8.60) 8271 9.59) 481  (9.54) -2.194  0.038
Cont. 87.61  (11.86)  88.64  (10.72) .03 (5.61)
RMSSD(ms) Exp. 2153 (10.50) 2649  (12.67) 496 (10.33) 2134 0.040
Cont. 21.49 8.17)  21.14 (7.97) 034 (2.06)
SDSD(mms) Exp. 3520 (12.15) 3225  (13.88) 295 (10.07) -0796 0432
Cont. 3238 (14.10) 3143 (12.02) 094  (3.55)
TP(log ms?) Exp. 5.84 (0.68) 6.40 0.72) 055  (0.75) 2.189  0.039
Cont. 5.52 (0.95) 5.63 (0.90) 012  (0.34)
LF(log ms®) Exp. 428 (0.67) 4.19 (1.06) 025  (144) -1.588  0.122
Cont. 423 (0.94) 4.67 (0.83) 034  (0.64)
HF(log ms?) Exp. 4.44 (1.10) 3.78 (1.43) 072 (1.84) -1.545  0.132
Cont. 433 (0.91) 430 (0.88) 003  (0.51)
Norm. LF Exp. 4660  (2229) 4751 (17.49) 090 (2639) 0.153  0.880
Cont. 4659  (19.82) 4652  (17.99) 007 (512
Norm. HF Exp. 5340  (2229) 5137 (15.88) 202  (2557) -0291  0.773
Cont. 5352 (1720) 5331 (15.10) 021 (6.52)
Heart Rate Variability)ol] 7] X]= Q&S A4HR 7] 69.79(9.49)(cycle/min), FII %5 T 80.18(8.88)
A3 AT 2T FY) 5 Al A5 Ak (cycle/min)E UEPGY, &7 £ <5 A
Ho|% xz}olof] 3} Bl = <Table 8>¢} Zth 69.73(10.30)(cycle/min), I =5 & 70.11(9.84)
Mean HRV(cycle/min)= AT Fh &5 A (cycle/min)@ JER} T 27kl BAH o2 Fo|dh
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2ol 7k AATHp<.001).

SDNN(ms)= Ad7e &I &5 A 27.98
(6.23) (ms), FH) & F 31.97(7.50)ms) = LFEF:,
3, RS K &5 A 27.52(7.95)ms), KIh
+E T 27.46(9.44) (ms)E UERY F 3] B

2o 7ok Aol7b AUATHp=.043).

pNNSO(%)2 AET £ =5 7 87.52(8.60)
(%), RY) =& T 82.71(9.59(%)= YEFIL, th=
TS R 25 A 87.61(11.86)(%), BRI &5 &
88.64<10.72> (%)Z JER} T F3te] BAZ o=
&k ztol7h AATHp=.038).

RMSSD(ms)= AT K =5 & 2153
(10.50)(ms), TIh 5 T 26.49(12.67)(ms) = LJE}

WAL, QZ27S R 25 A 21.498.17)(ms), KL
5§ 21.14(7.97)Xms) 2 YERY F 7t FA

Ao g {23t 2ol7} U THp=.040).

TP(log ms2)= AHTS KI5 2 5.84(0.68)
(log ms2), R %5 ¥ 6.40(0.72)log ms2)Z YE}
B, Q2L I %5 A 5.52(0.95)log ms2),
R & F 5.63(0.90)log ms2)E YERY} F 71k
of FAXLE 723k ztol7F AATHp=.039).

121} SDSD, LF, HF, Norm. LF, Norm. HF &=
AT 2 2ol SAHSE F& Afolvt
AATE

So} PAFEATE viRl AT 179, ET 18
B F 35S o E RIes A7 gest
I 2ot KR Y $xke] EAdol gt
T R 5 MEH F F 127 YA
B AT Hxe e 13 A Rl
T 94 ko] W A AN v R=

ARE vofeles o 1 F3o] ok
F &5 A8 F AP AYuks Azo] EH
Zol Hlske] fFofebA Skt arekx
o et o] Aqutgol ek a3 veijt
APATINNE FIh 28 F AgTolA WYy
571 RIS sl & Aste) it
Plsel ZHe Wehel MATS, ET
T, G TAIZ, A Alze] = 2 AAdds)
NS B2 298 4 A0 olF AQUA
2e| 41t BAEE PR N 15E YT
o 2 olg T setane Be e AR
AFEN A mitogen?] =0 2|5} T-celld} B-cell©]
FI5A 2asRl, BAY Lol oJ3 el A
=l /}jt@ﬁ:ﬂ'ih

fi

T

iy

ATEAAE "R &5 %IJJ«] EL
A=A el] tiek AAH GE ASshs *dE e
A77F "Besitha B

HR(beats/min), ESV(ml/beat), ESI(ml/beat/m?),
ECO(L/min), ECI(L/min/m?), ECRI(dyne*sec/cm)
£ 50 85 F A@ol tixol va) EARL
2 fo5H4 Z718H9 2}, ECR(dyne*sectcm™®)-&
I &5 F Aol tizel Hlsf sAHCR
FrofsiAl Z4sieith ey CMBP= A dsro] o
zdl mlsl S7k= sklod FAHC R Fogh
Aol Ut Fejste] AgstdelA FIh &5

L] WA BE FIh 5 ode] A

AAE 2FFoEA B TS 2Est
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kil
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%
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R 250 @%‘¢§‘r—°— ZAE= 2Fgo] k=
7‘] o g‘n‘ﬂ]4 Z;q OE ZD:]O] E]}y\—l— O]T‘_j ilj]
gyte] 0|27 AV} Hla Jokar ST



27 9 R div)e} S B ofUIR|div)E K
) &5 F Aol vzl vig) FAXCE
916‘} l 71ttt Wtk 99l FollA, @ oA =

_11}1'

mzo] 3219] A& Zho 2 mAtol ﬁjj P
ol ASHE S| AVIE %  glom, Bl

div’(cubing of digital value for pressure)©|TF?. Hl,hﬂr
ZH2 T ofglo] EMAE o] g3l Q%
o] Aaksl YX|2 AE o SRslar, 7ok o)
ExnEg Z2AWoZ SYAITA: Sog, 29!
90g, 3HA:140g, 4T 190g, STHAL: 2409)2] 3
< Gl 7o Zh ool whE wukg 274319
oh 2 Aol 25 thE W9 BIRYE 5519

o EAEe 24 4 1087 OHS A3 T @
1

e ZHea, E el e vl
S 9ol ghob F% Be] RIS W

of &2 & AN =7 S vEs Vel
EF B FRALoA HuE ST 9 oA 9
A M= 500~750 diviolth
= ER 9 oA div)e Adee
407.18(221.21)div)olIA  509.18(195.37)(div))Z
ALNE e, RS 403.89(91.09)div’)
ol A 407.86(96.84)(div)E W57} glo] VAl e}
wok 3 9 U R|div)ol M= A e 400.88
(200. 23)(div3)ow 502.47(135.81)div) 2 A4
=2 JERR, tETS 398.44(181.73)(div3)<l A
419.33(194.45)div)Z W37} §lo] WAl YeRsith
30-36A] A% A oA FAE 76HE G R
3 AN HF FHB W oUAE 478.13
(181.47)div?), & 9 oA & 442.39(168.26)
div) 2 Yeh} £ A7 9 e
B sekhs AE  da, R &0 9
A9 el ATt oS & Yo g
A &A1 Ao BeAE Akt QUth

#3 RAIS} 93 RATE Z47) A g aro] izl
Hlg SAZ % folsiAl 248kt

RAI(Radial Augmentation Index, A 8% B %)
= o] AR Lo F JHA A B0l FhE
oJuh= o2, RAZ} 23 Hdeglo] H%)
21, Ago] Im FAEF QA7 F23 on
Zh=th
Mean HRV(cycle/min), SDNN(ms) pNN50(%)
RMSSD(ms) TP(log ms2)= A&7} )2 71
R & A% AR 73 Apol7} AU,
SDSD, LF, HF, Norm. LF, Norm. HF= 2 &3}
2T 2ol BAIASE {3 xfol7} I

A e 04“ gxte] AAARI Y B

i

sEw, 92, B9 5o AEw PyHe 24
HENBAT WHANA HIBANE AT

Z0a Busta k> AMbHe] E(HRV: Hear
Rate Variability):= 4170l Q&S v]x|= A 2L
’\]7374]/] 3?—__}“ S5 Brksh= Xlﬁ *l*&ﬂ”ﬂ =3
730l fsi

MeanHRV(cycle/mm)% e Auls Hsls2
B 59le) B AkErolt), R Aluks
BPM(Beat Per Minute)o|5}Q1 Amel A= w27
& L, 90 BPMOPE HIHi@Al= 2B 2, AlA|5
ok AHGUAA BEoI} A5 oldolet 2 &
At B Oﬂ?'tﬂ*]'z}/] 3-% MeanHR V(cycle/min)
& ATl ezl visl FejsA 2ot
7 T APIAE BT

SDNN(Standard Deviation of all Normal R-R
Intervals)= RRV(variability)2] EFHXZA] T2
= 92 71ARE B2 S st A
HE7He 7Heshe ARE, FFHHE 30-60(ms)
= w209 Ul £248 ~Edo] thg 4%
7} B3 A% AuE ovig & A7
9] 73-9- SDNN(ms)-> A2 iz HIs] &)

$5 AT folsl mEEIIE Ik Y

O

%
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AAle S AR B AFEAIRE Qs
% eR, 55 8 s
o8 AHrled Z5A19] 7eE w5l okt
A,

pNN50(The Proportion Derived by Dividing
NN50 by The Total Number of NN Intervals)=
50(ms)°|H¢] AE9] H|L-S 9n)slH BE= (%)
2 A4 9 12-60(%) o1 g7 ®e Wl
wom Ageth & A7t A5 AgTe
I &5 HF 87.52(8.60)(%)N A 82.71(9.59)%)
2 ¥t gltlal, dEe2 R
87. 61(11 86)(%)°ll 4 88.64(10.72X(%) = 57}’5‘}0:]

T 7r) 993 xpolE HYT F o 25 A4k

UH—E— Holuh E4 Yekstth

RMSSD(The Square Root of The Mean of The Sum

o _
s A%

of The Squares of Differences Between Adjacent
Normal R-R Intervals)x= RR7FA z}Fo]o] RMS H
o Azko] HA o st AAke] Bzt A4
A Sk A9 HH BelE mso|H &
M= 18-45 ms®E 55 AA7|s0] Foh £
ATHEARe] A B &F AT APTL
21.53(10.50)ms)N A 26.49(12.67)ms)Z  Z7}3}
[T, HETLL 21.49(8.17)ms)oll Al 21.14(7.97)
(me)E ZFarste] 7 T7bol| {23 2fo]E B,
ol BRI &5
1— /\ o] [©) 111
Ale =)
Fak GG E2 0|4 TP(Total Power)= HF, LF,
VLF 9] gto] 27 W%} gto g 2-aAl4741¢ A
AAel x5 A 88 onditt AAHYE
6.7-8.10]H AL A oW sttt B A
TG A FI) &5 A APTLLS 5.84
(0.68)(log msHollA] 6.40(0.72)log ms?)Z =715
a1, I 2TE 5.52(0.95)log ms?)ellA] 5.63(0.90)log
ms)E YR} T w3t BAH R fofgh ate]7t

r AN

l

o] AR} 7159 AT E oS

R M — s

5 4479 A7/t Basttn

X}"E‘/\‘_]%]Z“/] :g'/‘o—l—
A TR S50 UFE RKIp £FO
uﬂ)\]—_;_].sq_ /K]H]—Hﬂo]l,:_g %%3].
A7} Wasicha Az

2

b

o|N

]

-
o,

V. 2}

2 A7e MEAE § FEAE B A
A&7t ¢4uE UG AEAE APT 179, Uz
T 187 F 35WS e R K 259 EHE
e fste] WiEed tar A - F AAE
ol &% fAMY ATE O e RS IS

o
13.71(7.08) (%) A 16.70(7.90)2 UEST,
=z

2 el F 23l AR folgk Aol
7F AATHp<.021).

2. HR(beats/min)p<.001),
ESI(ml/beat/m*)(p=.040), ECOL/min)p=.019),
ECI(L/min/m*Yp=.023),  ECRI(dyne*sec/cm)
(p=015)= K2 &5 & Ao vzl
Hsl SAIH 02 fFoJsiAl 718t oLt ECR
(dyne*sectem®)p=.034) RIh &5 & A
Aol tiza) Hls| SAHoE FolsH
sk

3. Z WA div)p=.021)¢t T W]
div)(p=.038)= FI &5 T H37o| Yz

ESV(ml/beat)(p=.038),
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T(p=.044), # RAI(p=-.044)9} - RAI
(p=.042)= FI) &5 & AYFo] tzTo
H3) EAHOZ folsiA Pashh .

4. Mean HRV(cycle/min)(p<.001), SDNN(ms)
(p=.043), RMSSD(ms)(p=.040), TP(log ms2)
(p=-039)E KIh =5 F AFFo] thxTol
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