) &R G AFE] G 4 A 18(6) : 599~610, 2013
Korean J Community Nutr 18(6) : 599~610, 2013
http://dx.doi.org/10.5720/kjen.2013.18.6.599

tolo]E Z2aze] Al A ARADAS A &
e - 240 AL
Sadetm gl /e, Fela chlo EAAR, 25esadEE /gt

Effect of a Diet Program for Adult Women on Body Weight Loss
and Health Related Indices

Heejung Park, Seongkyung Cho", Jea Ok Koo'

Department of Home Economics, Graduate School of Dongguk University, Seoul, Korea
Juvis Diet Consulting, Seoul, Korea
Department of Home Economics, Korea National Open University, Seoul, Korea

CH&t Xl = ALl & 283 R 18(6) : 599~610, 2013
Korean J Community Nutrition 18(6) : 599~610, 2013

E|

2

New Scan-20140217151443-00001.jpg



o) §h2) 9 A} 8] 9 83 A 18(6) : 599~610, 2013
Korean J Community Nutr 18(6) : 599~610, 2013
http://dx.doi.org/10.5720/kjen.2013.18.6.599

SololE xzage] Adeqe) ATHAT ARRAA e WA F}

welg - 2440 - ALY
Saogm g AR, el el B4R, ST e

Effect of a Diet Program for Adult Women on Body Weight Loss
and Health Related Indices

Heejung Park, Seongkyung Cho", Jea Ok Koo'

Department of Home Economics, Graduate School of Dongguk University, Seoul, Korea
" Juvis Diet Consulting, Seoul, Korea
Department of Home Economics, Korea National Open University, Seoul, Korea

Abstract

This study was carried out to analyze the effect of a diet program for adult women on weight loss, BMI, eating
habits, sleeping habits, health related indices. The subjects was 415 participants of the 10 weeks (20 time
participation program). The data was collected by basic somatometry and HRV (Heart Rate Variability) / APG
(Accelerated Plethysmograph) Analyzer. The average age, height, weight and BMI were 28.6 years, 162.1 cm,
62.8 kg and 23.9 kg/m?, respectively. Their body types by BMI were under weight (1.2%), normal (45.8%),
overweight (24.8%), mild obesity (22.7%) and obesity (5.5%). There were significant reductions of average weight
(4.6 kg) and average BMI (1.75 kg/m?) on the 10th week. There were positive changes in vascular age (50.4%),
stress index (44.6%), fatigue index (43.9%), health index (54.5%) of the subjects during the program. There was
a meaningful difference of the average variation for the vascular age, stress index, fatigue index, and health index
between two groups; one improving the eating habit and the other did not (p<0.05), and also there was a
meaningful difference of the average variation for the fatigue index in both groups improving the sleeping habit
(p<0.05), but was not a meaningful difference of the average variation for the vascular age, stress index, and
health index between two groups. There was a meaningful difference of the average variation for the vascular age,
stress index, fatigue index, and health index between two groups improving both eating and sleeping habit
(p<0.05). In conclusion, the weight loss program was effective on the weight loss and BMI reduction and health
related indices. (Korean J Community Nutr 18(6) : 599~610, 2013)
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W 31.4%= 134 54t oF 1.28 7181911, oAl o] B¢
AAR1T o] B]gHIT-2] B]go] 1949k 8.3%°14 A
o] 19~294 16.9%, 30~39A41 21.7%, 40~49A
27.9%, 50~594 36.7%, 60~694] 43.1%F 24X|5}o]
o] FolAFE |3t FHEC TR YSE E T A
o} T3 AF AABRF B AupE Ad 129 2
FaAFo] FAL 66 kel 70.3 kgl = 4.3 kg, oL
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225 (BMIL: kg/m?) & B4d0] 22,9904 242, oJ4&
22.3°014 23.3% Eolv HwA oz HAF AHA A
2 vepdt

B]Rkgk AR 9| R e Al 7HHA] Fle] Aol
F7bo] AsE 1 tiABAIE 3w o2 AL 48]
A5 =v], 2E#H 27 4 o 222 wo] AFHEA =
At g4& ol AF sk AAI7F AEH A Qo #
FIP% St AEYAE Hadly] $isle] ol A =
ggo| 23] Z7IsH =i, 9] STk el #HE
FEd. Q1Eue) Fu)} Bobd thAl ABZ AE7) =
o] 2EYAE TS o)A HI, AEYAE it T
o] g7 Hi= ekedio] el ®tk(Jeon 2011). ¥]%k
& T3] Qo] EARG ot HERAR 9 2 9
AE SR B L vIXE T DAY LA0)
o] ZE 95 292 59 57 U AR AguAe
HAe} & 4udol Y& AR BuHAH(Yang
2002). B7 W A7) Alelell 7]0] Q&= AR S 2
E24S BulsiAg 902 ulg Fo} Soj7} F gt A
A diate] o)dg Yoy|n FHANE Yo B - 1
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1=3}AZ1TH(Yoon & Park 2009). ©]¢} tl&o] v|gha
YA A FHEE IA F7Fs Yo FAA 9
QUL 7T U= AU S oz 3 njgiae ]
FaAo] 6% AT 3tk (Lee 2010). HZ 8A ) H]
vholl Tt Pdo] Aak Eolxla B U wigkEe o) 744
ol gzl AP e Fol ¥ oz JUH 2 3l
& AAo|t} (Park 2005).

e G T AAH BEo e P B9t B
I, 8hE AR & Aol vls] Ado) o k=t
Ak ARl ] AlA o] WESHR] Sk A Fo] Brh(Kwon
2008). 342] 713 71F0] AFEEEA olgthES) 71E
o] AZv Rt} G % uiEAs dska vkE AFe]
i HQ oy <] 20l HU M, 9| BA TS} o] 5 A
AN71E diFuA L) AT B tolES e
She AREES171E ZEste] dickre] 3 of4de] ARl

AZ3}dagle] AF2EE AEsta glon, ¥ 2B
=4 91T (Seo 2005). BlFEHE Q] 2] o) F-g

2849y
 tolol=t Hgwgel 3 o] $TE Yo ¥
A A
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AEHAS fuslo] AdF, Z4F 5] 34 B4t
2] 2D 5 A7) Wl AFE ukEA QXS] FEA
& fAEE Ro] FonnE F235th(Jeon & Ahn
2006). 53] AAZF} A gAZT T A7 AAFTE &
S AFEEE AEska oA o8l g ATl
OFERTRE 2128 o] F= o] Besith(Lee 5 2005).

AREA 0= wigte]] gigt #do] FshaA HlzEkE el 1
AZHA F& AYEH ) AFHRPYYE] FH|gHo=
27183 0|5 TR EaHA Fg3lo] AR wak ol
ANAZRAE BAAQ 4 71X 2 PA3] f8t
o] gulE AFZAWYE AN Dot ot wekA A7
3 ahe 5] 98 viEA) B9 Agas) sEsd 59
WAE fEsta ZEE AFE FREES ol e
Q n|gtge|Z 2 79| Jfge] QY o]F ¥ ATt
st

£ AT v R Qld) 2= $414, FAHA 1T
o2 RE glojuy] g3t oje] Y] T dBoR A U S
0] AFE F1 e v e AFEFT2 IR
o] AN A&AT FASHY 3 S T oIS
o AF A, AF "ol v]X e G £
27} 85ick, o)o) whet AFABE2 I e e A
Z3} BMIY AT} A5y Fasde] o] g
yols} AEFYAR G, BEX|F, ABAF 5 TN F
QEAE welslo] FF HkAQl vde| T2 749
ol 48 g2 AFenA 3k
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B2 8L PASW (SPSS) Ver.18& o|83t] #l

sa - 247 - FAS - 601

. BMI, @3hujo], AEAR|E, 92A5 (WS A~F
1~72 W8, 23R AFgRT2 oY B A%
e A S dg Y TR 5L AEEG
o}, BMIE tjshu]etatel sk sl A Al g 7]l et
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Hz W A AFRRZE Y 49 55 A, 105 A
ol £33 AF, BMIg 1738 x|52] BFL Table 29}
Ao AL Hzx LE A9 diEiste] 105 2l 4.6 keol

Table 1. General characteristics of the subjects at the baseline

Range N (%)
Age (yrs) <20 45(10.8)
20~24 91(21.9)
25~29 147 (35.4)
30~34 77(18.6)
>35 55(13.3)
Weight (kg) <55 79(19.0)
55.0~59.9 109 (26.3)
60.0~64.9 88(21.2)
65.0~69.9 71(17.1)
270 68(16.4)
Height (cm) <155 27 ( 6.5)
156~159.9 100(24.1)
160~164.9 164(39.5)
165~169.9 106 (25.6)
>170 18 ( 4.3)
BMI (kg/m?) <185 5 (19
18.5~22.9 190 (45.8)
23.0~24.9 103 (24.8)
25.0~29.9 94(22.7)
230 23 ( 6.5)
Mariage Single 313(75.4)
Married 102 (24.6)
Childbirth Yes 89(21.4)
No 326(78.6)
Job Student 113(27.2)
Office clerk 111 (26.8)
Profession 108 (26.0)
Housewife 30 (72
Other 29 (7.0
Teacher and Business 16 ( 39
Unemployed 8 (19

FoA oz =T (p < 0.001), BMI %38+ 1.75 kg/
m#7} 23 2= ATHp < 0.001). oo 0.57
o] frelatAl ZAE o™ (p < 0.001), 2EHARAEFE 0.2
7F A2 o FoskAE ol HEAFE 0.27) &
Al FAERAIL (p < 0.001), A7 R & tie] 1.94
7Hfrel3kA F7HE ATk < 0.001).

BMIe] 3 £F8 2 A7 AF 2 BMIS] k=
Table 3% 2t} A9 1.2% (5B)FHA AAZEY AF
o] Hx P& Aol 48.88 kgold Zo] 105 Aol
45.39 kg 2 frosHAl =109 (p < 0.01), BMIE
18.11 kg/m*l| A 16.82 kg/m?2 #-2J8HA A=k
(p <0.01). AN 45.8% (190F) XA F AAAZFT
o] AFE 56.42 kgollM 52.51 kgo 2 FoJ5HA & H
%31 (p <0.001), BMIE 21.37 kg/m?el| 4 19.89 kg/
m%2 8| Z2H20Hp < 0.001). AAS) 24.8% (103
B AAFTE AFo) 62.38 kgl 57.62 kgo =
FJehAl 2= =93 (p < 0.001), BME= 23.98 kg/m®l|
A 22.15 kg/m*= F23IA 225 31THp < 0.001). AA]
AA 22.7%(94%) & AAPA BEB| WY AFLS
70.618 kgell Al 65.26 kgo 2 Fo8HAl ZF HI2
(p <0.001), BMI= 27.11 kg/m2ell4] 25.05 kg/m?Z
FAsHA 2=k (p < 0.001). E=3 A9} 5.5%(23
)oY T HA] AFo] 88.92 keollA 82.20
kgo & frolatAl 7 H913(p < 0.001), BMIE 33.15
kg/m?lA 30.64 kg/m?E 28] 7245l (p < 0.001)
I8 RFT BMIZ} 7H go] 749 - A i
Hz W A9} 55 A, 105 2k9] BMIO 93 AlFTe] w
3h= Fig. 13} 2t} BMI #4¢] slel 2532 wjo) A
AFTE AA 1.2%2 5H0IH Ro] 5.8%< 24H0
2 PRI, B8AZ T 45.8%2 1905914 64.3%
Q2675202 FUIET BAF TS 24.8%= 103F°]
A Ro] 13.5%) 56FL2 74T AEH| S
22.7%%) 947814 14.2%%] 59802 7435t 1%

Table 2. Changes of weight, BMI and heaifh related index by weight loss program

Start 5tn"! 10th tvalue
Weight (kg) 62.83 + 9.96% 60.13 = 9.56 58.22 = 9.26 -61.090%**
BMI (kg/m?) 23.93 + 3.50 22,90 + 3.35 22.18 £ 3.24 —61.282%**
Vascular age 31.02 = 6.55 30.64 % 6.52 30.45 + 6,53 —4,507*%*
Stress index 595 + 2.35 5.70 = 2.30 575 + 2.22 -1.480
Fatfigue index 3.16 £ 1.33 3.02 +1.28 296 +1.24 —2.813**
Health index 73.77 £ 9.23 75.10 £ 8.33 75.71 £ 7.81 4.252%%%
1) Week participation
2) Mean £ SD

**p <001, ***p < 0.001 by test between the start and the 10th week
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Fig. 1. Change of BMI distribution by progression of weight loss
program.

BT 94] 5.5%21 23594 2.2%2] 95 0= AT

3 Mg fHEH WM 2t

AsAFZ2 ] oo Agun FuFHe A BX
£ Table 49} 2t 2AL8E 22 96.4%2) 40075 °]
A= 0, 94.9%31 39470] HAIAAL, 91.8%%) 381
o] A7) 55 AME oY 1+ AFHE 62.2%%) 258
Hake] Jste] Agag BF MG AR 2324 0%
A9 55.9% I2HT FESTE TR 87.2%
36290], A FHL 81.7%2] 33990] /A %
o EFE A AR 309902 MAN 74.5%F 2+
AsIick. Ag FUsH B5E AN AR ujEe
A 45.3%2) 1887, MAEA] & AFEE 54.7%%1

Table 4. Distiibution of subjects improved for eating habits and
sleeping habits by weight loss program

Improved Unimproved
Thiee meal 400 (96.4)" 15( 3.6)
Regular meal 394(94.9) 21(51)
Food preference 381(91.8) 34(82)
snack 258 (62.2) 157 (37.8)
Eating habits 232 (55.9) 183 (44.1)
Sleeping time 362(87.2) 53(12.8)
Regular sleep 339 (81.7) 76(18.3)
Sleeping habifs 309 (74.5) 106 (25.5)
Total effect 188 (45.3) 227 (54.7)
1) N (%)

227302 ZAlE|e] AN Erle] AFRe T2
A% 2 7o vl

A58 AR, Fage) AR, A5y 5
FH BT ARl e ARRAA| ) THAR £
X Table 59} 2}, 2532 iAo} o] ubz} Fato)
(p < 0.001), %A% (p < 0.01), I2AF(p < 0.05) 9
A - B - o3} B3I} @ 2ol YA 2EF
2459 34 - B9 - o8t EEE {7 Alo) & HolX
gkt FAF Y Ao Ro) w2} Eaujole] A - &
W - ABREEE Rt 2]z AUAT (p < 0.05), 2E
A2AF, H2AF, A3RAFe] 54 - B - I
%t Aol g BolA ggith. Axda} FAHHE BFe )
ojel) m} Fahjo], AEAX|SE, 272145 (p < 0.05)
s}, #2AF(p < 0.01) 9] 34 - B9 - 43} BEI} R

)
ofe

ol

Sulle:)

Table 5. Distribution of subjects for health related index by eating and sleeping habits

Eating habits Sleeping habifs Total effect
Impioved Unmpoved _,_ Impoved Unmpioved _,_Impoved Unimproved
232(559)" 183(441)  * 309(745) 106(255) ©  188(458) 227(547) *
Voscuor Posvechange  132(569)  77(421) 13937+ 166(53.7)  43(d06) 6056 109(580) 100(441) 82507
age  Nochange 42081 29(158) 470520 24(226) 29(154)  42(185)
Negafvechonge  58(250) 77 (42.1) 96(31.1)  39(368) 50(2664) 85(37.4)
Stess  Posivechange  113(487) 72(393) 5912  147(47.6) 38(358) 4966  97(516) 88(388) 8034
index  No change 50(216) 48(19.7) 63(204)  23(21.7) 38202 48(21.1)
Negaivechange  69(29.7)  91(41.0) 9(320)  45(425) 53(282) 91(40.1)
Faigue Postvechange  114(49.])  68(37.2) 7.614¢  145(47.0) 37(349) 4654  97(51.6) B85(37.4) 9.963%*
index  No change 57(246) 46(25.1) 73(23.6)  30(28.3) 45(239) 58(25.)
Negalvechange  61(263)  69(37.7) 91(294)  39(368) 46(245)  84(37.0)
Healh Posivechange  133(57.3) 93(508) 9.113* 175(566) 51(81) 3855 111(590) 115(50.7) 6.439*
index  No change 0(86  6(33) 21068  5(47) 15(80) 11(48)
Negofvechange  79(341)  84(459) 113(36.6)  50(47.2) 62(33.0) 101 (445)
NN (%)

*p<0.05 **:p<001
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Fig. 2. Change of weight, BMI and health related index by progression of weight loss program.
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Table 7. Correlation coefficient of weight, BMI and health related index among variables

Weight(kg)"! BMi(kg/m?) Vascular age Stress index Fatigue index Health index
Weight (kg) 1 0.980%* -0.072 0.049 0.071 -0.102*
BMI (kg/m?) 1 -0.079 0.046 0.076 -0.102*
Vascular age 1 -0.074 -0.072 0.069
Stress indlex 1 0.829** -0.785**
Fatigue index 1 -0.840%*
Health index 1

1) All variable value is 10th week mean score - start mean score

* p <005 *:p<001

(p <0.001), 2E&|2A]5=9} AZ=]5= (p < 0.05), T =2A]
F(p <0.01)9] FFaspgo] fosAl o] k. G
29 NG} BRI 2F T 2R B &
25 2lo)E BAAT(p < 0.05), zh}o], 2E#2x]
F, A7A52) HasEEE Fo8lA 2ol 2tk
AEd FEEH EFE /S e e @8 A
= 2 o] (p < 0.05) 9}, 2B AR FL AR S
(p <0.01), BEA%=(p < 0.001) 8] FFHEzFFo] S5}k
A 2}o] ik,

4.8

Hz B A9 BEATNA 1053 2 BFAFL W A
THHAE TP BMIZE, |5, 2EA2ATF
4, A2AFF, 270157 1) AUTAE Table 7
I 2o} AFFAE vFE BMIEZ, €857, AE
H2A 553 F2AFEZ, AU 1) AR
23} AFS5AT BMIASS] 22 48A5 0.982 ul$-
73 ABBAZ} AATHp < 0.01). ABFAFY ST
FeJskA &9 el 7l ST dBAISTE -0.102
2 Agton (p < 0.05), o] - 2EHAASE - H2A
9] ST ARBA QT Baeld) S AE-
BMI - 2EAASE - B2 - AR5 703 Aia)
ol A Ygkon], A - B7 - ARG S B
AR BAE 7T AT p < 0.01).

B e AR

i =

ATIRIES] FFAFE 286412 200] F4H(25~29
A, 35.4%)°] 7V B £EE o)1 YT, 208 ik
(20~244, 21.9%)°] The-& o]ofA] 20t) g& o34do] A
A g3 B AEE S5tk BMIE B£¥= 34AF
o] od9) nlgol 45.8% (190%), AAFL HE 1.2% (5
B)E A5, tee] AAAIF ool AFuEE Al

E3k1 itk Kim 5(2004), Chin & Chang(2005),
Jung(2009) 5] 71E @727 s} thax] gt

ASHFZRIUE BF ASF 416599 HF AFo]
4.6 kg AF= U1, BMIE B 1.76 kg/m? 225 ik
o= Jung (2006a)°] G738 15:5}7)7] & o] &3 Biy)|
W] a3 (F 23] 12570 AN F AT 2.69 kg 7
2, BMI 1.05 kg/m? Z+2) 9} $=7109] 43 2 §ivkAlA] ¢
E#E 478 Hong(2010)9) 27} 13] 1057+ A3
F A%F 2.43 kg 2, BMI 1.09 kg/m? &), nFaa
2jo} ZEuiabA| o) g $48 Han 5(2010)2] 23
(& 23] 857 ANl& F A% 1.38 kg 2, BMI 0.58 kg/
m? Z2), Lee (2009)7F 78 359 24 st o}
Zwhupal] o] &3} (F 23] 1057 A1 F A5 25 kg
2, BMI 1 kg/m? %) 5 ®r} &5 3}ch,

BMIel 93 27+ AZdBT2 188 AFESE 1%
v]gkal ZEnigl, AAFFe) FE gastn AAF, A
1Y = FK] 19%0] FAAZIM ARFo=, 90
go] A FoNA FAAFEC R, 6F0] AEs|TtellA] Ak
F0o2, 43%0] AxH|EN FAFOR, 14%0] 15w
ghof] FEnwto 2 eIt ol e AR e v A
AH o= AFABT2 IR AFAFaIE= FFT RO
2 EF 9

OFAALE 317 ekod ¥gdgo] AAolstE ZasAl
o] 7150l B ¥AE} Ha AR SR Wi, 24
F e FEAae] g x50 uigke Yo 9¥
o] gltt. 23] S st 1% Al 7], FaiR Alztel
AAE RS AAT|E QIARENE, WrlFg4], FUE
A, AA =79 1, ARAE §K DAY A F 147
o1F A & 3 T2 FE| sl 815 Al719) AAE I
ugh AR AA9) 96.4%R1 40080IR0™ 94.9%21 394
Ho] ZAlel AALE Pa 91.8%91 381F0] & 2413} 2l
2RENE, WIT 52, 24, 84, 94 52 v)sla &n)
sl A4, e 9150) AALE sl ot 744 A 62.2%
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Q1 258 gto] F|Ask AEae BF AR AR 232
o2 A9 55.9%¢] 13Tk A2 87.2%< 3627°]
TAZE Y9)9) L S9ia it 124) o] el A3z Azl
F2L 81.7%%) 3390] At} FHLH BFE /A
3 Alo] 309" o2 AN 74.5%F AT AE
A7} FASH BFE AT AR HFE AA9) 45.3%
Q1 188302 zAlH o] ARk Eulo] AFHe] T2 3|
FA3] e o= Uehgth

o oFAALE TA B A4S 12~14], A¥L 641
AET AR Akl Atrchs Bejyoly dvly, 4
e 3] 1/32 20|55 sha 1441 2R QA 8 A
Y AL Folle dAl o 24 E B G5 o AY
AL Fol thdAF B} 2kA S She A o2 YERd Heo
(2005)2] AR} =5 AojA|gtott. 919 A= 12
FUHATZEZE IR AA F FEFR o} 2ALE B
£ d]go] 81.7%°1A 92.7%2 %7} Kim & Kim
(2010)9) ATk F 13] 45F3ke] FAuL o2 A7) 24k
E T AL 8o @& A 78.4%004 1% F 86.5%F
A58 Kim & Hwang (2010)9] 79} fARE Axjo]#]
o, A AA0) AR e W 3TN AFEE B
SEZIRE AN F AP ANRHE F57t iz
BT} Fo)8Al AU (p < 0.001) Jung (2006b)2] &
To} 12F:7k0) Yg Ko A AT A5t frdHow 4
+3%H(p < 0.05) Lee (20102)2) Aol v| XA X3t

7H5 595} (APG : Accelerated Plethysmograph) &
20% B 189 MRS A7) dhpe] e FH 9 o
oo uig-g BP0 7 7|53 Roltk. Yuk= Folo] A%
oz RE uhEso] tiFHe] HET} Fe B 25
o 5% ) gdo] ol 7ksh= S AlRlel w2t
R i Ee g3e) &g, Yo vy B9 JrE 7}
A1 o] FHEAE Bo) Foh(Kwon 5 2010). Bk
S diEEE AW e 3k b Adedn 59
Ao dAEFre A849 F7ie duselglen, T
Yo £243 GF, IR 3} Aeo] w2t Wslele
Yoz gxle] 4GB 715 AEE & F 92m (Chun
5 2007), 8] @A A% T A AHE
AgsHA EAgoEN FUA), n¥Y, TR T
o z7|A, B w3} S EAH 02 IAF 5 g
o] Qo] mp BF WS V1Fo R oS wIE T
e} (Park 2006).

AFE A% e Fahelz} 0.97(p < 0.001)
2593, FAEHE AAE g @telrt 0.66
(p < 0.001)7A2EN 0w Ag@a} FAFH 2F M

Ao Eahjo]:= 0.92(p < 0.001) 72 A% Yeht
857k AF2E BT IPAANZ Y7 FHA2
o] xR} #-2)5HA Z43(p < 0.05) Jung(2006b)
o] A79) 87 IS T AFUY Mew T4
A4 (p < 0.05)9) 9491 245 BE Yun 5 (2009)
o] A, 1253 FLuEH} FEFAZ THASATTF
o)# o2 k4% (p < 0.001) Lee 5(2009)] A7, 125
AR ST LFFAR FY2EE0] feF o Holzl
(p < 0.001) Choi & Kim (2006)2] &7, 953 Y%a
3 502 F F9 28 ET LDL-ZHAH 0] 194
o2 723 (p < 0.05) Seo(2005)9] A+, 12573 4%
T Ao R AFHe HINA £ FolaE S0l 79
Hog 7H4¥ (p < 0.001) Kim & Kim (2010)2] &7}
A, AW, B34E, 23, HEFC] AAF%e] HDL—
ZY2EEF 29 A (0 < 0.05)% BT 2 4
4 (p < 0.05)€ 121 Kim (2007)2] 370} H]5o] & wf
A5PT SRS MO R ot 4 2RE B
ol Z& ggsitta & & 9l

28k Wo| % (HRV : Hart Rate Variability)= A 2
95830l w2}k Mskshs AHAAAE FHE A JE A
it 28 AE 179 ApdAel] FEE ulH BAske 4]
F7129) Wgle B3t} (Lee 5 2002). ek Ho| = <t
BAEIYFE o 21 B3 g vehdie) &5 Aele]
A 2EHA A dis FEFHoln Y3 FelE et
Witk (Jeong 2004). Suh(2007)%& A} Wo| & %747]7]
£ ol g3lo] AEH AT} AEARA} B FFE 1)
Acha $E g on, Rhee 5(2007)2 ut Ho| = £47]
715 ol g3lo] A A] Bxle] AEYXA PTE 5T
Lee 5(2008)2 BMI7} £0144-% w37 7168
Bl LFFX)71 Solde 2& 153tk Lee (2010b)
£ B4 v)gk 22 JAS B v)wia Ak A
& 2¥3o] HRVZF v} $sh x0) S422H 88
2 F IYSE BoFich

253 el o8 2EHAAE7F0.48 (p < 0.01)%
233 FAFRY AAe g8 2EH2A]F7} 0.32
(p < 0.05)7AFor Agpa} £AGH 250 7jide] 9
8 AEg2A47} 0.57 (p < 0.001)7H2381] 1257 B
&Y LFFAZ AEHL A7) FAH 0 AT
(p <0.001) Lee(2010a)2] @79} AE2Eg2e}
9] A zhef) wi¢- foldt o] dRaAE HA(p <0.01)
Sung & Chang (2007)9] @7, A&3 AEHAE £9)
22 (p < 0.0D) el o] L AFTE 7HE 2Ed
27} gopzit}a B 1d Kim & Kim (2009)2] @l ¥]
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Frol B A ust FHgde) sjde] e~ X5 7
&F FEH 0 A7

AFFA BUIAIFS $4E M= e e daaA
7} 3 (p < 0.01) AFFH % BMITH] 73459

SHIE Folsl &9 deidel e s duAS
£ s Agto s (p < 0.05) o] - 2EHAAS - 1]
259 FIRE ARBAZE Tk o)) T
A% - BML - 2E#AAF - H2A5 - AT 52
3ol QA dokon, AEGAAS, H2AF, A%
Ao FHE AR 748 ARWAE T AU
(p <0.01). WhghA] A5, FHsEe] AxeR7} A
BMIS) ZHaoll A4 A 43 FAE Gkn ool =
3 e wigeoh= Azt 25303} FHEHe] o
3 59307 P2 Wi 202 vehged ol AEH
22X 59} W2 X4, A7A) 57} Aehio) & (HRV) o) 23k
o] AEE 1, Aol 7IEEUTH(APG)l o3t iHE
7] WEQ Aoz gzg)

£9 % B8

2 A7 nnaedee] ASE =2 08s 59 &
F A7) Aatel AARES fA SN AFHZ] H3R
A9 g} At FaHe o] RgAdAT
ol 71X A7 BAs] FF untgelZ2 a3 A
ol &8 Agg AFshzvl 1 F5o] it

£ A7) AT o dulnkaE o) AFAFT 2P 3
F A 7] B3R Azkel 3719 drst WA ok 9
o) A2 Hde) sk w124 oA e Alztel
HAske TAZ AR FEE AT A& FER Bt
Aol edefin F - AFI)7] S W Fol It
l Wiy Ee] Ytusst dee B Asus FEsd
o N FEsk ok 2RO e 1AZelH
F 282 105 2A Tejdvt. AR 2010d 6
AR 129704 MR de N ATHFZE a3
28 BT BT AR F 41588 FEI] 71EHA A
AAZ 2 ko], AEYAAF, F2AF, AAFE A
shlo| 2ol 7 muln £497)2 A5 dloje 9} A5H %
FagHd U dEE 7S F 579 1057 F ASE ul
OJEI9} tldAtEe] AARLZIoIA At gl s
e U852 F&, Heisl] 243l

TS BT AT AR A9 65.9% 23, 5
WEH BFZ A Aol AAelN 74.5%8 ARSI
ok A% FaHE BFE AN AR 45.3%2 ZA}

el - 247 - A - 609

so] AulgTyie] AFH T2 le) TS| GE 02
ekttt & 41539 A B 4.6 ke Z2ET, BMI
£ BT 1.76 kg/m? 74, ool F# 0.58 T4, &
EYAAFE B 0.19 24, AZATE BT 0.2 4,
AAATE B 1.95 S7HE%ICh A9 50.4%2] et
o7} ZHPon, AEYAXFE 44.6%, HEAFE
43.9%, AZAFE 54.5%7F TRE T, A5 Aol
e} dyhjo], ARG, I2AGT) SHEHAT FAED
o] el wheh el ZAHUC AHe FEED
TR NS ARV AR G BF THOF o]ojRh

A 39} 105 Fofl 43 A7 AR ) FFHsS
vlad A3 AGH, FASH, Ag5uy FHEd 25 )
ARG AgBAR o) Mekke 2% v v
9] AZBARA S WL FAF A BolFA ER
ot AHEe WA Aok AR e Hd 2] A%
HAxS0) Fuslo] fo)ak Ao] wor FugHe]
ARG} A e 2ke] Bl B2 Aol At
frelalA A 7 Aol E BR 3 Beyo], AEHAAE, A
7A\4=9] HaslRte] e 2k Aol FolEkA et 4
S0 FEEd 2R A JAan AdekA e A 2
o] ARFAA 0] FEAshEe BF frolsh Aol Wk

AZF7T BMIAF] S22 wl$ 73 dadA7} 9l
A3 AR SR FsH 29 dBdel e
A ARASE o) Agten o], AEFAR|E,
2259 FuRs AR gl dadold 7
< O HFET ARBA Q3o 2B, H2AF,
AR T AR 7 ARAE 7 I A3

Aoz 41579 volElS 24 Ay A5t o
&) 7jado] Fehtolel AEFAASF, FEAS, AR
Foll 3BAQY G A& 2 AT wetA AF
AT O 3t 7171 R IR % n&L AT
23} BMIZAd] E34oln 9% Ags 28] fEshe
A58 FASH /& FA5] s o], 2Ed
AR, S| 2AF, ABAF T AFFAR ] FAHHA
EIE 7N 5 Yok, ot ZA RIS thek AR 33
ZAP} o]F0] A|A| o} /RN R A&aT FAGHo] X%
o2 fAEEAE & & Ugch w2 AFHZ A
22271 Bo} AT Fo| 1 A&7 0 7 A&uy FHENS
Adsta FA5H & 5 A we) Bajo] Feshct
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