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ABSTRACT

Development of Vitality Age Equations

for Women middle age

Shin, Jeong-Hun
Advisor : Prof. Won, Young-Doo, Ph. D.
Department of Physical Education,

Graduate School of Chosun University

This study measured cardiovascular capacity, blood pressure, body composition,
body measurement, physical strength and blood component with 102 sample group
and 89 cross validity group of 191 middle-aged women between 30 and 59, living
in G metropolitan city who have no abnormality as a result of physical
examination with a view to develop standardization method of health and strength
factors by age and model of converting such factors into health age measures and
obtained the following conclusions.

1. In VC comparison by age, there were statistically significant differences
between groups and in comparison of SBP blood pressure. There were statistically
significant differences in body fat% and abdominal fat% as a result of comparing
body composition by age.

2. In comparison of girth of body by age, there were statistically significant
differences in chest, waist, gluteal and arm by age, gluteal part was higher in

their thirties and other parts were higher in their fifties. In addition, in comparison



of subcutaneous fat by age, there were statistically significant differences in
triceps, iliac crest, abdominal, front thigh and medial calf parts. Subcutaneous fat in
triceps, biceps, front thigh and medial calf parts was higher in their thirties and
that in iliac crest, abdominal, subscapular and supraspinale parts was higher in
their fifties.

3. In comparison of physical strength by age, there were statistically significant
differences in grip strength, sit-up, side step, reaction time, trunk extension,
sargent jump, close eyes foot balance, Vosmax, and subjects in their thirties
showed higher scores in physical strength measurement and the older they are, the
lower their strength.

4. In comparison of blood components by age, there were statistically significant
differences in total cholesterol, LDL-cholesterol, triglyceride, glucose.
HDL-cholesterol and LDL-cholesterol were higher in their thirties and total
cholesterol, triglyceride and glucose were higher in their fifties.

5. General variables affecting prediction variable of health age included
cardiovascular function VC, body composition BMI and abdominal fat%, such
physical girth factors as abdominal girth, gluteal girth, biceps skinfold, iliac crest
skinfold and front thigh skinfold, such strength variables as grip strength, reaction
time, sit—up, close—eyes balance, trunk extension, Vosmax, and such measurement
variables as triglyceride and total cholesterol.

6. Substantial variables affecting prediction of health age using stepwise method
for the sake of optimization included close-eyes foot balance, sit-up, total

cholesterol, abdominal fat%s, triglyceride and VC.
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ATl AT A o= vt 2

1. Ao mE 4 - dA 5= HR rest, Vital Capacity) 2 E%(SBP, DBP), A/
(Body Water, Muscle Mass, %Body fat, Fatmass, Fat free mass, Abdominal
fat%)e] & d4d = AS Aolth

%3}o] AlA & ¥ (Chest, Abodominal, Waist, Gluteal, Arm)
9} I} A W (Triceps, Biceps, Subscapular, Iliac crest, Supraspinale, Abdominal,
Front Thigh, Medial Calf)®] %<& & + & Zolth

3. A& AH=AH(Grip strength, Sit-up, Side step, Reaction Time, Sit and reach,
Trunk extension, Sargent Jump, Close-Eyes Foot Balance, Voomax)< %3¢ o
B A
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D. Q1A A=Y (Anthropometry)

IRELEREE

AAASAE o] &3t AAFA FAHAS AT IJAFAHANE AFo =2 AL Ad
Brezek & keys(1951)%lom 259 Uit AAE9] AT H7E s 71 244

0 e WSAYTA 4ol AgHAT Ak AstEAel = AAA N 50-70%7

Sy FA ZAYE AA EFRA ALE A4 AAEGe

A A FAE AL & 5 dd ol AsAN AL FAY R AAY
o ssol of 50%7F A4l vk ALE o gake] AT 3
oA SR FAE Qo AAY Z4Z ZASAL, NAY FAZRE AL

HEHE LS 08T ol WA FA oIk AAW FA FWE

i

w5 gl 50%9] AAMel RERTE APkl ol FelA ] WEe] Az wet

AAY Fx27F 2 45 ALEed ¥ A B8 AL wet SAHgo] A



dexn E4¢ ARE v BAd dov, A5 FA 542 s of
=3

2 WA gAE Ao At FEahEe] ARS A

2719 (Cross hand technique)2 BE Ed =4 A AlgEH = Yoy, =219
FAE A 27 g A2 AP FEGs SHd A ok du. = =
Aol A ZA= AFA 9} AlAREHe] S EFKo XA Ak 3, F2t9] rE 2> LA of
sk, S g Fo] FEo] glojof et A= dAT dHoE WEs] A EA

A xR ol AHAA FAstolof FH(FFdE o, 2001).

E A3 %

1. T.C(Total Cholesterol)
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SHEAL AZY FRAE AL o FA2HE FEsk oW dolke] FezuE

o] @akuo] ARsiel BUAEHE BeAos]s] otk AN o) FAE FAFol

F 2aseEel AAA wrh R AL PAAN S FAFEAESA )0 A7)

fis e

HALZE ol d Az dsiAAY, Faelu AW wEel HAEeA FHAHES

£ #He A= Fobrk 170mg/de, 10tH 160mg/de, 20th 170mg/dee]al =1 o] F-+= <& 3}
&0 F7kste] 50-60t] = 205mg/de= 7FE =31 709 o] & vrolx 80thel &= 190mg/

02 AT k<Table 3>.

<Table 1> Total Cholesterol?] A% - & o] 2 W 9l mg/de
3 2} of A}
A =
5p 95p 75p+ 5p 95p 75p+
30-34 150-250 216 141-229 199
35-39 156-264 226 147-240 209
40-44 162-274 235 155-253 219
45-49 166-280 242 162-265 229
50-54 190-286 246 171-278 241
55-59 173-291 250 179-291 253
60-64 175-295 253 188-306 265
65-69 176-298 255 197-320 278
70-74 177-299 256 207-336 291
>74 178-300 257 217-352 306

(5p = 5th percentile).



2. HDL-C(High Density Lipoprotein—Cholesterol)

ZUzHES T8N A4 Fovm AWl AFRo| FoetA B w
A 8 mHelA dAE B olFety] i e G A AgsfoF st=H o] ¥
HE Agdolgia v Ak o] F53 2= LDL, HDL, VLDL 5°] 3

HDL-2 High Density Lipoprotein® ¢Fxtojlt}, mH % X okul A (High Density
Lipoprotein) 7t 2 2o A A= s B 25S 33y AxXdd &

o FelzHES sl o ojFgAT= HTS

ol

b, o2 ol¥E Helx

Hes @ o= mjddn.

HDL-Cholesterol> g3 Ho ZPgxdHES AASE AAZ 434 Ao =
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faled
o
=

o,
v
riet
B
re
o
o
ek
ofy
ofy
oX,
X

i

o] = o HDL-Cholesterole] Yolx] Al ¥ =

, ol A AWy Yook A28 dFHE Qdsted @HAS gk, HDL-Cholesterol

rlr
Bx
2
lo
i
o)
>
4
o
)
(o
fitl
Ho
z
ol
9
2L
fo
fitl
=
X
ol
rlr
11
o
o}
»

GEERE-E E

o= Aol Y Ao g ool = A o] 9+=d, HDL-Cholesterolx & &
of £& FYUHES AFASA o w37t H3H 3 Wogo] WojxA Hr), of

HDL-Cholesterols o] F+=

[e]
o
BERAYA] FRE AFLE nmuwe] ohd Aol AW F5 AAE A
&



<Table 2> HDL-Cholesterol®] o]AF% w ¢ w9 mg/de

i A o A
A =
5p-95p 70p 5p-95p 70p
20-29 30-65 55 34-75 47
30-39 30-70 60 35-80 47
40-49 30-70 63 35-80 47
>50 30-70 65 35-80 47

3. LDL-C(Low Density Lipoprotein—Cholesterol)

A =2 Wl (low density lipoprotein; LDL)S Z#2HE9 ultdoln, uE =Xt
Wl (high density lipoprotein; HDL)S A A Holgtx 7S 4 v, LDL-Cholesterol
< FH2HES ddo ZAE AA sRASE DA - GsA T G FY 2HE
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LDL-Cholesterol2 H% EAI R &xut FE A] Ao dH Triglyceride”}

300mg/deolstol™ th5 Aoz Ak 4 9l

LDL-Cholesterol = Total Cholesterol - HDL-Cholesterol - M%Q@M

<Table 3> LDL-Cholesterol®] o]/=# %< 9] mg/de
9w A of 7
5p-95p 70p 5p-95p 70p
20-29 60-175 131 60-160 128
30-39 70-190 147 70-170 140
40-49 70-205 160 80-190 150
>50 80-220 170 80-200 164

4. T.G(Triglyceride)

T A W (Triglyceride ; TG)- Aol A& AW dFolrh, AW oyx F A
|54 e AL oA oR ZAE=H 1 o] FAA T

STAALLE AWl AbEEE Ad F249 stz &2 T de FAALSE AH
AActe] Adel EoloAY, & AHAT dFsES ol &3 AdaA FAHE o
ool EA Aol A FFEAY oA FAE FAALS AdadiAdS T o=
wREEo dg® 2olA Hi, FE A AWAEEGEA) AAE F&E ALY G
ol 2, T4 Aol TUIAE Kol T4 Aoz HA nEZIF M

<, 754 12U sHE



wolth, FAAME ANE AHE F 2deld FrER s Agste] solw
=

o2 Ho] Aoz fAHEH, G FAM AUAU] e} A7 e

el2HEs AR FUARY A8 999

Z7F HH, =S A2AN A FHzHE A 18 =4 ¥, 288 F

TAA AAAHAE 50-170mg/dlE FAAYAE AF 08AHEH F7tsr] A A
sto] 4-6A1%F Fo] HuAE HolBmRE FAHL X FHA AFgs= o] Fo. 1
2o g e Hir = 115mg/dt 2 of A 2] 100mg/detl Fow dA A= 40, oA
oA = 60tell 7Hg A Jetud, FAAW] FAE dAZE EEe of Fo v, A

Lo =& Aow A Yt(http://blog.naver.com/ultrason/11829449).

<Table 4> Triglyceride®] A& - A4 o]F2 ¢ 2] mg/de

o @ A of

5p 95p 5p 95p
20-24 34-137 32-97
25-29 40-157 33-100
30-34 43-171 35-106
25-39 45-182 38-110
40-44 48-189 40-117
45-49 50-193 41-122
50-54 50-195 43-128
55-59 51-197 45-134
60-64 51-198 47-140




5. Glucose
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, 1990), A<

M s

: Nakamura et al., 1998), &2 o1& (vital age :

& (biological age
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a4 %

471

AT o

4 g

el
i

o

)

¥ (Enter

bdominal girth, Waist girth, %body fat, FVC, Side step, Vertical jump, SBP, VOorr,

3L,

o
X

i

HDLC/TC, VELT, Vomax, HRmax

0.174 x Abdominal Girth - 0.3895 x %body - 0.005 x FVC - 0.339 x

Health Age



Side step - 0.279 x Vertical jump + 0.095 x SBP + 14.029 x HDLC/TC + 64.166%]

FAL Agstel, WANYY AFA} FAAPe] APAE 4637+7454 AFBAADAE

4700452041014 A7 o] FAS A8t dS W AR 46404526 = 0.34]12] WErE AU
o}, AduAEA A= 59474634 2 1247412 Ws7E e SAH R 7% A7t e
o2 Ve

Kiyoji Tanata(2003)% T4 A0 o3t d oo A=z derfo] F4 7

Aol A AR 32-T7TA 74A] 1347 Lol 4

O_L4

= Wdes A", AATA 2 dA

5|\

A& Height, Weight, BMI, Abdominal girth(max), Abdominal girth(atumbilicus),
Triceps skinfold, Subscapular skinfold, %fat, Fat mass, Fat-free mass, SOS(Speed

of Sound), TI(Transmission Index), OSI(Ost Sono-assessment Index), & % (SBP,

A0
b

He

DBP), FVC, FEV:o(Forced Expiratory Volume for lsecond), ¥ H}AH
Hemoglobin, Hematocrit, Total cholesterol, HDL-C, LDL-cholesterol, Triglycerides,
GlucoseE &A et £k A H=AH L Stepping side-to-side, Sitting trunk flextion,
Vertical jump, One-leg balance with eyes closed, Peak oxygen uptake, peak heart
rate, Oxygen uptake at LT, Heart rate at LT &5 A3 gow, A=2x7 HH2

TAE A, 58 x ST ER A~0f 12 x 12 @ ujEY 2H S o] 8§51 . Kiyoji

(o2}
ot
o

1] ]

rle

Tanata(2003)9] Ao A A7FAZH ] 2 Wole abhdominal girth, systolic
blood pressure at rest, VOar, Heart rate at LT, Total cholesterol, LDL-cholesterol,
Triglycerides, hematocrit, side-to-side, One-leg balance with eyes closed,
FEV1o(Forced Expiratory Volume for lsecond), SOS(Speed of Sound)e] ¥ <lo] A7}
AFol FdFe Fe WHdoem AEHAow, vsGpol=(&HE)AH) = 0021 x
abdominal girth + 0.010 x SBP - 0.044 x VOzr - 0.008 x Heart rate at LT +
0.004 x Total cholesterol + 0.004 x LDL-cholesterol + 0.003 x Triglycerides + 0.043

x hematocrit - 0.039 x Stepping side-to-side - 0.011 x One-leg balance with eyes



closed + 0419 x FEV;o(Forced Expiratory Volume for lsecond) - 0.007 x
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aL kA 7] kol SlE Yo w w3l7], A5+ 9, Foot tapping s o] =3t

[o
N
rlr
poy
(o
fr
o
o

T
=
4
il
o
ofo
=)
9
it
off
2
iy
[40
o
o
ol
1>
Mo
—
o
S
0
D

|
o
=)
a1
%)
S

X
0

bR+ 0.0190 x ZFEo] &¥]7] + 0.0096 x wrmal ghA 7]+ 0.0233 x kol Sl4F

Ho R w37 + 0.0312 x A TH + 0.0169 x Foot tapping®] 2= AF=73}o]
wAet fAed Bgst s AAT Ay g AAdE 72925447460
FA2E AEstdS W 72.933+6.0342 0.0084 W37t Adow, wAetFAI G

g A7 due Ades B

HH(1990) & A ® (Vital AgelVA)S AF=3d7] 938, H9(X1) SBP(X2),
VO2LT(X3), HRLT (X4), TC(X5), LDL-C(X6), TG(X7), Hct(X8), W& H o= H
71(X9), =3 drE A 7](X10), FEV1.08(X11)# Vital Score(VS)E ©]& VS =

1.035 + 0.016 x X1 + 0.011 x X2 - 0.064 x X3 - 0.012 x X4 + 0.004 x X6 - 0.004



x X7 + 0.034 x X8 - 0.037 x X9 - 0.005 x X10 - 0.367 x X11 &S A&, VSo|
A VAE FA3d= VAc=89VS+9.0+Z25 #le+dlom,

PiEh 5(1994)2 nH ] dIAG GFeAH S FAHSE S A5 s 8xt
BP(X1), 27 (X2), FH(X3), FAAGZKD), wrEaL kel 2 A 7)(X5)9] 57 35
S o]43te] ADLS(A)E FA st ADLS=0.037 x X1 + 0.047 x X2 + 0.045X3 - 0.013 x
X4 + 0012 x X5 - 25642, ADLSo|A ADLAE 2t&38H= ADLS=6.28ADLS+72.21+74]

= Atskdt



A ATdB

B oA A GHYAIY 304014 5942 BMI 30 kg/m'el”, Abdominal fat%
0.850]4F, SBP 140mmHgo] %}, Total Cholesterol 250mé/deo] A}, A& oy} A E o H
BE W Abg HR/min 903] o] & 919 6703 T 470 ol A8 HA F= 4w
At 1919 S FARHEAY WAS o8 HEFYWE 10293 watetg s ydd 899 &

ew dgsiden Aydel AAd 542 <Table 5> #t}.

<Table 5> A7 thd=te] AA% 54

Age N Age(Al) Height(cm) weight(kg) BMI(kg/m’*)

Gtoup X SD X SD X SD X SD

30 41 3524 296 16126 570 5917 660 2274  2.06

=]

N
ook

40t 36 4475 293 15884 440 5879 676 2327 211

(1029) 50t 25 53.04 272 15586 356 60.75 409 2501 1.43

Al 102 4296 766 159.08 520 5942 614 2348 213

30t 36 3497 274 16029 432 5679 579 2210 @ 2.01

a7}
Btdet 400 28 4532 276 15926 453 5919 779 2327 226
e 50t 25 5356 249 15667 360 59.84 453 @ 24.37 1.50
(897%) A 89 4345 816 15895 442 53840 628 2311 2.16
Total 191 4319 788 159.02 484 5895 6.21 23.31 2.15




Circulatory system

Vatal Capacity

SEWOO SYSTEM(Korea)

B 3HET
2 AT AAd=HE FH44 AEe Zas A -dsd 9 g AAE, dAAS,
A, AT Bl A& =% <Table 6>3 -t}
<Table 6> S L7
Test Item Instrument Made(country) Method
Blood Pressure * Heart Rate SEWOO SYSTEM(Korea) Load Cell

Pneumatic sensor

Height - Wight

SEWOO SYSTEM(Korea)

Autocursor measurng

Body Composition Analyser Bio Space(Korea) 8-Terapolar
Body Composition Skinfold caliper Cambridge(U.S.A) Skinfold thickness
Anthropometric tape Tajima(Japan) Cross hand technique
Strength Grip Strength SEWOO SYSTEM(Korea) Potentiometer
Muscular )
Sit-up SEWOO SYSTEM(Korea) LED automated mode
Endurance
Agility Side Step SEWOO SYSTEM(Korea) LED automated mode
Reaction ) . )
T Reaction Time SEWOO SYSTEM(Korea) Met switch
ime
Fitness Sit and reach SEWOO SYSTEM(Korea) — Potentiometer control mode
Flexibility
Trunk extension TAKEI KIKI(Japan) Potentiometer control mode
Power Sargent Jump SEWOO SYSTEM(Korea) Met switch
Balance  Close-Eyes Foot Balance =~ SEWOO SYSTEM(Korea) Met switch
Vosmax Aerobike COMBI(Japan) Electric resistance mode
Blood type Centrifugal separator =~ CENTRIFUGE(Korea) Low-speed centrifuge




2 AT TdAA Y] AAAR AE FAHAS 6] Hste] dvby e 1918 S %
B 10299 watetgd s dd 9o g B Fsle] A - dey 9@ g, AR, A4
Az, Ad, Fagre 2A5%0om AQAAS w45 W <Figures 1>7 2},

AT FAH1917)
FEATH1027) | 3 2beb 3 7 TH(89 )
AP =
AARE | AsE A AR SEEES A EEEER
Bod . Girth: Grip strength
[e] water . Total-c¢ xste
v Chest, Sit-up Total-cholesterol
Height VC Muscle mass Abc.lominal, Side S'tep ' HDL-

Waist, Gluteal, Reaction time

Y%hody fat Arr'n Sitting trunk cholesterol

SBP Skinfold: flexion
Fat mass gI’LCBDSy 113iceps, Trunk ) LDL-cholesterol
. ubscapular, extension
Weight Fat free mass ; . .
Iliac crest, Sargent jump . .
DBP Supraspinale Triglyceride

Abdominal fat% | - . 7 | Close~eves

" o totrlrll?ni ’ foot balance al
ront thigh, ucose
BMI Medial calf V0zmax

S I -

A5 A 7

SPSS 11.0
One-way ANOVA, post-hoc(Scheffe), Regression(enter, stepwise)
O ol —

94+ a=.05

<Figures 1> A A3d AA%=
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<Figures 2> 2% 9 A5 <Figures 3> A% % AF =4
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4. AAAZ

oA AZ F AAEUF = Chest girth, Abdominal girth, Waist girth, Gluteal girth,
Arm girth & S43st93, IsAWSAL  Triceps skinfold, Biceps skinfold,
Subscapular skinfold, Iliac crest skinfold, Supraspinale skinfold, Abdominal sinfold,

Front Thigh skinfold, Medial Calf skinfold# %S A=A (A= o, 2001)] < 3}

o) 453 Azl ZHsn.
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A tF<Figures 8>.



(2) 9 A %
Al A F 5 A o] = A B 9]= Triceps skinfold, Biceps skinfold, Subscapular skinfold,
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AHEZ=AYZL Grip strength, Sit-up, Side step, Reaction Time, Sit and reach,
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<Figures 12> S1&mdo7]7] 54 1 <Figures 13> 154 2o7]7] &4 2

c. Atol= 2"l (Side step test)
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171 (Trunk extension)
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<Figures 20> Vosmax =74 <Figures 21> 3418
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sdolde A7 B =g JFE vAE ddHdEs £467] fete] A - 28w

g9 ", AYE, AAAZFQAE, Ak, A, FAYR BN DA ste] 7
Al AeE sofska AZAY 2F el dPS FE WAL 2T Ade o
%3 2,

A 99 A¥5Y 2 Fehuw

<Table 7>clA H uie} o] Axd 4 - #sy 2 gHlu T HRUuA =
AFE 30T 67.14+7.323], 40 M T 68.66+7.823], 50t & 68.97+6.90%] = }Ef Lt
AAAE 6840474332 FAA R Fold A= YEUA Fkou, %

4 Al A9 60~803] W9l %8l 2lo] AAA B

M
o>,
1z

TE e
VCHl o A= 7 AREE 30t g 3202.42+629.61me = WEFW 0w 400 ¢

2896+.72ml, 50T & 2494.40+392.44me = A F & 2864.514519.94me = HERL ZF A H

getula F SBPEH| e A= 30t 11870£9.91mHg o2 eSO ™,
40t ek 119.22+11.17mmHg, 50t 123.60+8.98mmHg o = A Ak 120.16£10.28mmHg &

2 eh} BAMOE p<05EFAA FAT Aolh dE Ao vt AT

N

a%
AT Aa 30 E 50t e ol FAASR FolF Aok A= Aow yEu
oh

t}. DBPoAE d=E"Ez 307w 7831+x895mmHgo & YElwtoew 40



80.16+9.00mmHg, 50t & 81.69+8.17mmHg® Y e} A A 79.79+8.82mHgo 2 E A4
gForot ¥ SBPe DBPE 9

o §o@ At e

= Aoz e

<Table 7> A& 4 - d5=g € F
HR VC SBP DBP
Age .
(b/min) (me) (mmHg) (mmHg)
Group _ _ _ _
X SD X SD X SD X SD
304 67.17 7.32 3202.42 62961  118.70 9.91 78.31 8.95
40H 68.66 7.82 2896.72 53777  119.22 11.17 80.16 9.00
50tH 69.97 6.90 249440 39244  123.60 8.98 81.60 8.17
Total 68.40 7.43 291464 611.82 120.16 10.28 79.79 8.82
F 2.235 25.609 3.959 2.216
p 110 0017 0217 112
Post-hoc 30-40,50 40-50 30-50
x* p<.05  wxx p< 001
B. A39 AA ¥
AE vu = ZF Ad5dZ Body Waterd

AEd A4

<Table 8> Al Hi= nle} o]
50t] 5 ¢

30U AT 28864264 ¢ 2 e o,
AAR S 2860125874 = Ef o FAA R AF e frogh A}

H] L &= 40 H G 28761261 4,
27.98+2.40 ¢ =
o] = YEI}A]



40t F &+ 39.76+5.09kg, 50t H & 39.38+6.71kg o= Y EFY HAFH @ 39.55+5.08kg & =
LHERSE
%body fatZ 30t 28.70+3.76% = LtELRE o™, 40t F] & 27.85£4.43%, 50t

20.95£3.74% = AA YT 2883+4.15% % YEIY FAA o= pl00lFEoAl A e A

e Ao eht AFAES ANT A 3009w 4005 ol 50v A vl
o Aol7h e Aem vhEy,

<Table 8> A& AAZH L 1

A Body Water Muscle Mass %body fat
£e (¢) (ke) (%)
Group _ _ .
X SD X SD X SD
309 28.86 2.64 39.48 3.73 28.70 3.76
40tH 28.76 2.61 39.76 5.09 27.85 4.43
50th 27.98 2.40 39.38 6.71 29.95 3.74
Total 28.60 2.58 39.55 5.08 28.83 4.15
F 1.983 .086 8.853
p 141 918 0017
Post-hoc 30,40-50
%% p<.001
<Table 9>o 4 Hi n}e} Zo] AAEH LF Fat mass+= 30t H ek 1853+4.18kg o

2 yetwon, 40T 16.92+4.98kg, 50tH

17.99+4.32%kg 0.2 e oy EAHo R §o

eE!

g

pud

A

LA

18.53+3.36kg 0. & L}E}L}

AA A

ekokom Fat free



mass®] Bl oA = 30t U 41.56+6.40kg 0.2 FEFREAL, 40tHF T 42.19+3.94kg, 50T
40.97+326kg o2 AA P 41.6844.96kg o= YEG oY TA AR F9 A= LE
vA ek okt

Abdominal fat%®] ®luol = 30F T 8115+.0320% = uEFWEo™, 40d) H

8101+.0350%, 50t .8481+.03160. =2 XA 8202+.0356% = tERL 7t AR o

<Table 9> A& E A ZH L 2

A Fat mass Fat free mass Abdominal fat%
ge
(kg) (kg) (%)
Group _ _ _
X SD X SD X SD
30tH 18.53 418 41.56 6.40 8115 .0320
40H 16.92 4.98 42.19 3.94 8101 .0352
50H 18.53 3.36 40.97 3.26 .8481 .0316
Total 17.99 4.32 41.61 4.96 .8202 .0356
F 3.020 1.160 16.179
D .051 316 001"
Post-hoc 30-40,50

* p<.05  xxx p<.001



<Table 10>0llA ®= nie} o] Az d A= vl A= Chest99 &dn
ol A 30t A 88.02£4.82em= Y EF oW 40t AT 87.44+5.89cm, 50t) T 89.94+4.66
em® YEY d#E AA G 88.33+5.23emE AR p<05FEoANA 9% A7)
AFHEE e Ao YEY AIFHSES AN A3 40 G 500 F e 7ol 9]
g A7F = Ao m yEsth

Abdominalf-¢  Ed v WA E 30T 83.26+7.08cm=  YEFROH, 400w
81.97+6.97cm, S50t & 84.78+6.16em= W EFY AR A S 83.43+4.50cm = - EF
Wi, Waist 919 FEdlvlae A= 30T 76.12+6.38cm=  WEFSE oW 400 T
75.04+6.62cm, S0 F & 7826+4.90cm=z AH Y AA A TGS 76.32+6.21ecm=E Y EFL T A

oz WA APEL AT A% p<05FENA FF A7 A= Ao v

k)

NEEE

o|N
o

AN A 0P R 50hA el EARem folahs) e
Gluteal#- 919 =@ ol = 30T 93.92+350ecm= YEWEo™, 40
92.55+4.33cm, 50t A & 92.32+3.08cm= “ER AFHE AA Y S 93.04+3.75em = S Al
How p<0srElA FT A7k i Ao v AFdEe AAg 43 307
e 50N AW ol FALOE H@ A7k it Ao vrhdeh Amd 49

=
2| 1] 3 of] A 30t A& 20.03+3.83cm = WEREEO ™, 40t R € 19.99+6.09cm, 50t ¢

rlr

22.35+443cm=2 A#EE AAFELS 20.62+493m=E YEFY EA A O RE p<O5FFolA
93 27 = A2 YEY A ed S-S A Ay 40ui Gy 50t d S el

EAHOR F% A7t Ut AoR eyt



<Table 10> A% A1 A =2lH| L (910 cm)

A Chest Abdominal Waist Gluteal Arm
ge

Group X SD X SD SD

<l

SD

>

SD

>

30tH 88.02 482 8396 7.08 7612 638 9392 350 20.03 3.83

40TH 8744 589 8208 697 7504 662 9255 433 1999 6.09

50tH 89.94 466 8435 616 7826 490 9232 3.08 2235 443

Total 8833 523 8343 450 7632 621 93.04 375 2062 493

F 3.523 4.652 3.961 3.666 4.296
D 031" o1’ 021" 027 015
Post-
40-50 40-50 40-50 30-50 40-50
hoc
* p<.05

<Table 11>o|A X wle} o] dedd H&A W vlao] A& Tricepst-919 ¥ &1
Wl o A= 30U e 1871+6.75mm= YEFSL O™ 40t A& 15.16£7.63mm, 50t
17.50£6.40mm = e} AA 918 1720+7.10m= JERY H A AFHFS AT 2
W AFHER p 05T A FT A7t v Aoz e AAFHTS AAE A
30N F G 40 A holl BAA R o 27F A Ao w vpEbukTh

Biceps-91¢ #atA% A= vl A= 30t 17.48+5.31m = YHEFRE O™ 40



Aok 16.92£5.98mm, 50t © 17.15+535m= A= E AAFH TS 17.214553m = HEF

£

%01 Subscapular §-$12] I AR nlo] A= 30t H © 24.20+6.48mm 2 LFEFYE o0

N

I

O A 25.03+7.71mn, 50t F ¢ 27.08+7.66mn= Yety AA R 2523+7.28m=E e}

L

i

ou AR HAedels Fod A7 UEhA e gk

Iliac crest ¥9 ¢ ¥ &AW v A= 300 H e 18.36+6.85m = e oW 40th

0,
[\
=
N
O
I+
0
Do
—
=
,E
ol
S
)
N
uy)
[\
o~
w
0
I+
~
o
J
=
=]
fitl
r o
o
&
2l
)
N
uy)

< 21.02+7.75mm = e

<Table 11> A5 ¥ A WH]u 1 (&4 : mm)
Triceps Biceps Subscapular Iliac crest
Age Group _ _ _ —
X SD X SD X SD X SD
30tH 18.71 6.75 17.48 5.31 24.20 6.48 18.36 6.85
40tH 15.16 7.63 16.92 5.98 25.03 7.71 21.59 8.21
50t 17.50 6.40 17.15 5.35 27.08 7.65 24.38 7.08

Total 17.20 7.10 17.21 5.53 25.23 7.28 21.02 7.75

F 4.615 181 2.455 10.348
D o1 .835 .089 001"
Post-hoc 30-40 30-50

* p<.05 #wx p<.001



<Table 12> 4 X uH}&} o] A& 33X H| W X = Supraspinale F 9]0l
A 19.996.52m = WEF oW 40t - T 18.31+5.64mm, 50t & 20.07+5.86mn = L EFLE
A AAHEL 19.05+6.07m= WEFEE O AEIE o3 A= yEuA ggke
™, Abdominal 99| I AW vl e A= 300 e 25.90+5.97m = e o H | 400

A 25.86+8.13mm, 50t 30.55+5.88mm = WEFL dE R A A H w2 27.10+7.02mm =

=l

ety AR " A 2 fAFeles SAA SR pl00lFEdA Fod 2F e A
o Uy AFHSTS AT Ay 30t G 400 o] 50t F el FAAow
frojg 27 e Ao R YER

Front ThighH %19 FsA W vHluwe] A= 30T 20.22+6.67m=E Y EFS o 404

Aok 18.35+7.64mn, 50t J ¢ 15.87+6.40m = AHFH HA P TS 18.45+7.12m = EFL

A HFA AAFANE FAGOE p<OlFFAA Fel@ A7k dE Ao v
G AFPEE AT A3 00T 00PY el AR fol@ A7 A
Ao et

Medial Calf#99 I AW vl e 30HH S 13.37+4.84m = YEFSEC ™ 400
Ak 11.9345.68mm, 50t A ok 9.78+459m= A= AAFHS 11.9545.25m = e

99 FiA APFANE FALOR p<00lFEANA FolT At

e
2

o=

i

32

By AFHTS AAS A3 30t 50 ol AR fFod AF A

rlr



<Table 12> AHH I3} LHa 2 (9] mm)

Supraspinale Abdominal Front Thigh Medial Calf

Age Group _ _ _ _
X SD X SD X SD X SD
30t 18.99 6.52 25.90 5.97 20.22 6.67 13.37 4.84
40MH 18.31 5.64 25.86 8.13 18.35 7.64 11.93 5.68
50t 20.07 5.86 30.55 5.88 15.87 6.40 9.78 4.59

Total 19.05 6.07 27.10 7.02 18.45 712 11.95 5.25

F 1.195 8.841 5.969 7.567
P 305 0017 003 0017
Post-hoc 30,40-50 30-50 30-50

*x p<.01  *xx p<.001

<Table 13> Hi= nle} o] A= A wluo A= Grip strength®] H|nlo| A=
0 At 27.92+3.71kg= U e O™ 40 H T 28.29+4.52kg, S50t © 26.12+4.07kg =

AR AAPEL 2758+4.16ke= WEIG O AR HA AHFAME A

U
AR A7 Y AOE ekt AFAFS AT A 40P
3 50 FE ol BAMOE @ A7k Y& ACE Uehdor], Sit-upel vl

o

13.13+4.80set, 50t 3

TAAOZ plO0lFFANA g 27F U= AL

30 A w2 40 H e, 50 F e 2 e o 40 e 50 H T gholl AR f o



Side step W] oA = 30t o 3251+12.45set® YEFE O™ 40t ok 29.23+4.14set,
500 et 28.48+3.76set= W EY A®EE AAF dol A= 30.36+8.63set= AHW AH
SolAE FAH SR p05FFAA FYT A7F e AoE Yy AAFRHTS A
g A3 30HA G 50/ ghell EAA R Folg A7 = AR e
Reaction TimeHl W ol A= 30t { T 276.56+72.89msec®  YEF o™, 400 o
304.02£54.90msec, 50t H ¢ 311.77+72.40msec® YEIY A8 HAF X A FolAM=
FAA SR pO0lFEoAA T A7F de Aom Uuu AAFHSTS A A9
0t A G 40t o]l S0t el ol AvE e Aow® yERoew Sit and
reach Bl 2o = 30t P& 16.02+2820cm = YEFrow 40t & 15.92+7.11cm, 50T
@ 15.98+7.06em=E AR AAH TS 15.97+752em = EFRE

A= EAACR fol@ At Vet e

<Table 13> =¥ AHn|n 1

d

Grip strength Sit-up Side step Reaction Time Sit and reach
(kg) (set) (set) (msec) (cm)

SD X SD X SD X SD SD

>

30tH 27192 371 15.08 322 3251 1245 27656 7289 1602 820

40 2829 452 1313 480 2923 414 304.02 5490 1592 711

50tH 2612 407 1088 4.06 2848 376 35472 8941 1598 7.06

Total 2758 416 1313 434 3036 863 30622 7851 1597 752

F 4.431 16.595 4.251 17.711 .003
p 013" 0017 016" 0017 997
Post-hoc 40-50 30-40,50, 40-30 30-50 30,40-50

* p<l.05 wkx p<001



<Table 14> A H3i= v} o] dday AH v oA Trunk extension¥] Lol A
= 30 4651+8.656em= YEFE oW, 40 F & 43.22+7.55em, 50t ©F 39.38+6.70cm

2 odwd AAAGe 4354828 UEh} B ARFL A AP BAH0

o

ol Fed AF = Al YEhd AR TS AAE A 30ty

Sargent Jump¥] o] A= 30t F{ & 30.66£7.59cm=E WEFS O™, 40t o 28.20+£10.92

cm, S0t & 23.73+11.64cm= WERY AR E AAJ G 28.0247.40em = B A A F

o

AAS Ay BAAOCZ p<00lFZAA S8 27 g Aoz e AT A

o

AR A3 30t e 50t e el FAAH R Fod AV = Ao uE

sk

@ 30.20£34.18sec, 50th R 29.16+29.25secZ Y ERLY} A#HYE  AAF TS 3534+
3B50lsec® et A@E F@A FAFNMN EAHOE p<B6rEAA FAT A}
gt Aoz e AFAFS AA% 23 0mgu 500 Aw kel BAHOR §

e 0™ VogmaxH| al o A &= 30t 3 ¢ 30.33+4.62ml/kg/min

A o2 p< 001N fod A47F Qe Ao tpeht A
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o
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filo
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<Table 14> d=9d A Hn|u 2

Trunk extension  Sargent Jump  Close-EyesFootBalance Voomax
Age .
(cm) (cm) (sec) (m¢/kg/min)
Group _ _ _ _
X SD X SD X SD X SD

30th 46.51 8.65 30.66 7.59 43.63 37.77 30.30 4.62

40Th 43.22 7.55 28.20 10.92 30.20 34.18 28.73 10.42

50th 39.38 6.70 23.73 11.64 29.16 29.25 24.87 4.55

Total 43.54 8.28 28.02 7.40 35.34 35.01 28.36 7.40

F 12.739 7.405 3.730 9.018
p 0017 0017 026" 0017
Post-hoc 30-50 30-50 30-50 30,40-50

* p<.05 #wx p<.001

4

E 943 A Euw

<Table 15>°]4 R n}e} o] oAzl HAAME uu F Total Cholesterold] i o
A 30 A S 166.053+12.822mg/d =2 YEFSE oW 40t H 172.436+13.744mg/de, 50T
At 180.858mg/de = YERY A AAH G = 172.068mg/de = H 2] 2} S ol A
FAAFLZ p<00lFToAA F9s A7F e AoR YEY AATAST S AAT A3

30 A e 40t F e, 50 FH gk el 40t F S S0 H T kel BAAHLE f o

(o

A7 Qe Ao yEryth
HDL-Cholesterold] . ol A= 30t F & 50.575+11.681mg/d0=  YEFREO W 400 &
49.759+12.381mg/dl, S50t 46.694+12.609mg/de 2  AHFE AAH G A= 49285+
12.204mg/de = veEbr ot d#d Fr A 2 Sl A {9 2kE YERYA

§2
50
o
)

LDL-CholesterolH] i ol Al &= 30t J & 93.948+16.400mg/d¢ = YEFRL S ™, 40

=
N,
aV)



99.089+14.801mg/d¢, S0tHF T 107.152+18524mg/dt 2 YEFY  A#E  AAHGLE
99.127+17.220mg/ 0 2 Y ERY AW Hi A AP TS AAS A7 FAHLE p<.001
Tl A fred A7 e AR YEY AAFAFTES AAG A 30d T 50t
ol FAACR Fold ArF AE AR e
Triglyceride®] o] A= 30 F Y 107.654+£10.405mg/d0 2 YEPRow 40t F ¢
117.943+17.901mg/de, 50t) & ¢t 135.060+9.200mg/d¢ = UEFL e AA QS 118276
ng/dE AEE HdFA AHFTE AAG A TAHOE pl00lFFAA Fele At
AE AR ey AIFHTS AAS A7 30d F o] 40t H T 500 kel A 1
g3 40t o]l 50t Tl A BAH R folgk A7t e Ao EGL
GlucoseH] ol A= 30t A&t 95.106+12.986ml/de = e ow 405 ¢ 89.307+
13.567mg/de, 50t & 97.670£13.399mg/d¢ & VEFY A= A A & 93.834+13.646mg
/UZ AHE H A AP ToA FAHLZ plOlFToAA Frod 2

HEY AFAES AT A3 ool 500w BAGoR FoF A7 A

i

-

_ﬁ

o,
rlr
poy
o
u

<Table 15> Az5¥ A Eu|u (9 : mg/de)

TC HDL-C LDL-C Triglyceride Glucose
X SD X SD X SD X SD X SD

Age Group

30th 166063 12.822 50.575 11.681 93.948 16.400 107.664 10.405 95.105 12.986

40 172436 13.744 49.759 12.381 99.089 14.801 117943 17.901 89.307 13.567

50tH 18088 12.240 46.694 12.609 107152 18.524 136060 9.200 97.670 13.399

Total 172068 14.215 49.285 12.204 99.127 17.220 118276 17.067 93.834 13.646

F 19.720 1.616 9.732 65.762 6.147
D 0017 201 0017 0017 003™
30-40,50 30-40,50
Post-hoc 30-50 30-50 40-50
40-50 40-50
wx <001



<Table 16>°A ®H = nfe} o] AXAR FAHY A=L Hote] FAT 5 F

Fozo wEl HAIEHES stepwise(HFAHF)HAS o] &5 WIS FYPsteo] A
FAdo e F+= Wl AATFA Abdominal Fat%, A &2 Sit-up, Close Eyes

Food Balance, & A4 & Total Cholesterol, Triglyceride A Wole] A@aAA BXE

o] t}.

<Table 25> A H I npe} o] Ageot FAWMAN] ABAAE AHEHE, Age’t

S7tE4E VC(-5652)v #HAste Aoz YeEyz, AEwWAd]d  Sit-up(-.330)3

rle

Close-Eyes Foot Balance(-.217)% 9 A] &9 ZF7to] wpe} 743} Aol 7o)

=]
T (]

NE Aoz yelyon Agert #ATFE A FA W9 Abdominal fat%(.305) 3

g N A E ol Total Cholesterol(.227), Triglyceride(.335)= 718t Ao & vyl

VCe 4Rzt FaAdAE 4¥ W, VC7F 57125 Abdominal fat%(-.203)

.

v Haste Aoz YEida, AEweld Sit-up(.201)2 FUFste A o2 ey o,
Abdominal fat%¢ A# @AM E= Abdominal fat%el =7be] w2} Sit-up(-.202)2

adte Aoz yeElhg o gdAEl Triglyceride((169)= F71ete Ao =z e

r

wal @l Sit-upd Close-Eyes Foot Balanced &AWz AnAAE Ay



Zadts Ao 2 Yeykon) Close-Eyes Foot Balanced] S7bo] welad = HA] A
d-d Triglyceride(-.183)+= #raste zlo= yeiywt, =3 dHAdE<QAd  Total

Cholesterol®] &7}l webH = Triglyceride(.404)+= Z713l= Ao 2 e

<Table 16> AAABANEZS A AFAA =4

X, Xy X3 X4 Xs Xs X7
X, 1
Xo - 552" 1
X3 305" -.203" 1
Xy -330"" 2017 -.202" 1
Xs -217" 092 -.008 023 1
X 227 -.081 088 -3007" 118 1
X7 335" -.108 1697 -307""  -.188” 404 1

* pl0b xx p<0l e p<O01
Xi=Age, X>=VC, Xs3=Abdominal fat%, Xs=Sit-up, X5=Close-Eyes Balance,

Xg=Total Cholesterol, X-Triglyceride

]
3G e R=8072 ueigton A5 AHEe RE 6528 652%2 AWel
3o9om BARAMmE AAH Fik 5734002 EAH o ® p< 0015 A ol A
o =2 ey



Nl

AFAE A5l JF

l =Y

o

n X = AAAd WS AHEH, Close-Eyes Foot
Balance(B=-3.7E-03, R*=.640), Sit-up(B=-.347, R*=.616), Total Cholesterol(3=.135,
R*=591), Abdominal fat%(B=47.231, R’=.548), Triglyceride(B=.151, R*=.506), VC(B

=-39E-03, R’=.315) w202 A7AHd A< n A= oz e t<Table 29>.

New Vital Age = -0.0039 x X; + 0.1561 x Xz + 47.231 x X3 + 0.135 x Xy + 0.347 x

X5 — 0.037 x X - 21.796

(X3=VC, Xo=Triglyceride, Xs=Abdominal fat%, Xy=Total Cholesterol, Xs5=Sit-up,

Xe=Close-Eyes Foot Balance)

<Table 17> ZA7A#@AA=ES 93 3 AFEA A

Factor B Std. Error t sig R” SEE
(Constant) -21.796 10.633 -2.050 .042
VC -3.887E-03 .001 -6.239 .000 315 6.521
Abdominal fat% 47.231 10.082 4.685 .000 548 5.297
Sit-up -.347 .084 -4.134 .000 616 4.881
Close-EyesBalance -3.698E-02 .010 -3.651 .000 .640 47126
Total Cholesterol 135 026 5.273 .000 591 5.039
Triglyceride 151 022 6.951 .000 506 5.540

R: .807, R* 652, F=57.340""
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<Table 18> A =

12 VC, Abdominal fat%, Sit-up,

[e]
RE

Ll

)
N

el
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i
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X

X

0
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ﬂwo

0
~
70
e

Re]
e

2 3}

)

Close-Eyes Foot Balance, Total Cholesterol, Triglyceride® ©¢] HAIES F¢

83302 YEyEa, 3147

= R

HEdRAS @

}cho)

H

=

e

Wil

34302 ¥

3] A <]

<Table

42 9]

N

Hhsh o] 4ol =7, AA AT 9
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e
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el
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W, exe 277 ®
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310
450
061
641
689
11

R2

-30.010
4.150
843
807
0.11

(n=89)
-3.5E-03
57.665
-.442
-3.3E-02
.164
.098
43.34 + 6.11
4345 + 8.16

R2
290
456
559
619
658
675

-29.529
4.626
822
824
42.98 + 6.60
42,96 + 7.66
0.2

102)

(n=
-3.5E-03
45.814
-.457
-3.3E-02
.200
134

<Table 18> AFA=H 2&=H73
VC
Abdominal fat%
Sit-up
Total Cholesterol
Triglyceride
(Constant)
SEE
A5 (r)
A A A=A

Close-EyesBalance
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o
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el
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fvzel
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<Table 19>°|A] H = npe} o]

2 Yelw o™, Abdominal fat%7F 33 < (.483)

Ao

A
o
N
Nl

o]

B

J}o

NS
el

(=.734)9]

sl o, Sit-up

)

s
(-.306)3} L akehd sk e (-.247)9 A

} e} 515 o (-.418) ol A

A

ol

I L AFebe sk e (.474) ol A
Close-Eyes Foot Balance”}

(-.552) %



NgrEE ®
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2 eyt o Total Cholesterolo]

o|J

3t oW, Triglyceride

A

dEe 2

Feb 9 5140 9 (452)9] A

=
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v
A
)
e

-734

675"

VC

4747

483"

Abdominal fat%s

-.418"™

- 552"

Sit-up

=247

-.306"

Close-EyesBalance

4527

5747

Total Cholesterol

687

6977

Triglyceride




B AT 304 o] Fe TdAdEe YL R Al =3 AR RG= A4

e o= A% A Sotsm AFT AFL FNH] AW ARE A

B AT AE 300 ol F Fuelde] VCE duuw 2AW A3 de] ve 304
Agro] AP Wi AGLRT DA B Ao 24HY, Aol Frhe
o400 23 s0tel o2l Wit Aol A WA Res Ao 4

(e

2t} Abdominal fat%olA &= AHFE {3 A7

-

B, 719 5(2002)9 A=
A aw AT A FoF Azt 2olrh e AoE vEhgoi} B Ao
E Az Zol7h vEhbA ol AT tE AL At gtk olE 94719
5(2002)9] AT dA¥el FES 54 pAow HEsgol B Ay Ayl
ol 2 104 tA oz T, A8 AEsr destta Aze

B Ao AE Aol AAeA & AdA AZow AAEH et I A S
AL AAsYY. @A 919 5120023 d719 542002) AAEUE
Chest girth, Abdominal girth, Waist girth® & o2 37 YE =AH3s I o, Kiyoji

3

Tanaka(2003)= Abdominal girth% ¢, Z12]3 A A5 5(2000), 71718 5(1995)G
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Nakamura et

L

o

e

e

91 ¥ (physical fitness age)

=
=

d

A

bol Al=sa gl

[

9 2 (biological age), & 13 (vital age),

al.,(1988), Tanaka et al.,(1990)°] <]

e
o]

_ZT.C
<

el

A

)

A7 g4
SBP,

[e]

R

(2002)

=

[¢]

R

2

7] &

A=y

o)
Side step, Vertical jump,

FVC,

%body fat,

beach.

o

b
DA 2 EE, AT e 2

32-63A17kA] 184Y8 A&, 747, W
Abdominal girth, Waist girth,

o

—_—
o

A

wA

el
o

i
A

el

VOoLt, HDLC/TC, VELT, Vosmax, HRmax2]

. Kiyoji Tanata(2003)= ATt 32-77A1 74 134



N &8 =AH3sle] abdominal girth, systolic blood pressure at rest, VOsrr HRLT,
Total cholesterol, LDL-cholesterol, Tryglycerides, hematocrit, side to side, single leg

balance with eyes closed, forced expiratory volume for one second, calcaneal speed

o

of sound®] W Qlo] o3k

rlr
rE

o
o

- =

B A odes =3k 9dFS F+= WHaaow  VC, Triglyceride, Abdominal fat%,
Total Cholesterol, Reaction Time, Voomax, Sit-up, Close-Eyes Balance, Gluteal girth, BMI,
Trunk extension, Grip strength, Iliac crest skinfold, Front Thigh skinfold, Biceps skinfold,

Abdominal girth®] ®JLS F&5T = Yoy HMgFAFxe A WA

i)
o

e
T Ao

Ay A2 A

(2

= TS AYrEw, 9719 F(2002)>  health
age=0.174 x Abdominal Girth - 0.3895 x %body - 0.005 x FVC - 0.339 x Side
step - 0.279 x Vertical jump + 0.095 x SBP + 14.029 x HDLC/TC + 64.1662] ¥ 2]

S A
= il

o
ol

Fol drbAZa 165" 3 AddAAZA ST 1992 o= AAAdld d44

ot
lo
El

Fetd st A5olA] 12549 Aol 7b yERwth. T8 Kiyoji Tanata(2003)+ ¢

HA 32-TIAZMA 1349 Auolg S vom 587 B Zgete] ARAE F

-
E 2

A ABdAAEH ~A L VS(Htole (&8 )d=) = 0.021 x abdominal girth

ko
re
Sh

+ 0.010 x SBP - 0.044 x VOour - 0.008 x Heart rate at LT + 0.004 x Total
cholesterol + 0.004 x LDL-cholesterol + 0.003 x Triglycerides + 0.043 x hematocrit
- 0.039 x Stepping side-to-side - 0.011 x One-leg balance with eyes closed +
0.419 x FEVio(Forced Expiratory Volume for lsecond) - 0.007 x SOS(Speed of
Sound) + 9.64 9 ¥ & AEcte] RS et

HH(1990)> &9 dAH (vital agelVA)S AFE3H7] 938, H59(X1) SBP(X2),
VO2LT(X3), HRLT (X4), TC(X5), LDL-C(X6), TG(X7), Hct(X8), ¥t H o= 5

71(X9), =3 = A 7](X10), FEV1.08(X11)# Vital Score(VS)E ©]& VS =



1.035 + 0.016 x X1 + 0.011 x X2 - 0.064 x X3 - 0.012 x X4 + 0.004 x X6 - 0.004
x X7 + 0.034 x X8 - 0.037 x X9 - 0.005 x X10 - 0.367 x X11 &2& A&, VSl

A VAE FAHGE VAc=89VS+9.0+ZZ Al¢talt}. 4ight 5(1994)& ol g

it
offt
re
o
o
o

'Y
_|L
rlr

>
filo

2 sk7] $1eiA 8RR H(X1), FYE7] (X2), oh=H(X3), FAA
B7HX4), wEa vz A7I(X5)9 57 s o]&ste] ADLS(A)E FAsSH:
ADLS=0.037 x X1 + 0.047 x X2 + 0.045X3 - 0.013 x X4 + 0.012 x X5 - 2562,
ADLSeI A ADLAE 4t&3H= ADLS=6.28ADLS+72.21+Z2 & A3}t

2 AFdAE Fu HA HE 7 de SA4E T Iyl A Yoy, Inbody
309 AAME 2 dHRHATE Fotol U G4 AAAR S AERIES A6
Aste] & AFdA a2 AFAHFA 20 New Vital Age = -0.0039 x VC + 0.151
x Abdominal fat% + 47.231 x Sit-up + 0.135 x Close-Eyes Foot Balance + 0.347 x
Total Cholesterol - 0.037 x Triglyceride - 21.7962 2 83t Bl9A AZS AA G}
Aot BEAASTS d7udA 1919S FAEHAAY wAor drke 1029 2

gty 899 oer T a2en AAAR Y A4dAE wAsGsa TS AAl

g A g A7), AAAT % dwEe A7), FAAAN 42 AFAE, 2
kel A7 g2 A dAG L s & ¢ devw, wAETs} dsd 2



32

1. & VCHl oA & Fuztele FAASR fFog Zol7b i, SBPESHH
T fYE AZolrt duoen, A@EE AAE ¥ = %body fat, Abdominal fat% ol A

FAROR fo@ A7 AU

2. A8 AlAEY ¥ E Chest, Waist, Gluteal, ArmF ¢l A5 EAHoE #9
gk 27 A9l a, GlutealF 9= A3 o] w2 30ddA =

Bol =& 50telAl A Ed ZHolk =gtk T AR AW HuE
Triceps, Iliac crest, Abdominal, Front Thigh, Medial Calf+ 9ol &= dA&EEH FA % o
2 fod x7F 99, Triceps, Biceps, Front Thigh, Medial Calf 9+ & o] v
0ol A I AFAT A SAHACH, AFo] EL 50HdAE FE HHEFH

2o u&x el Iliac crest, Abdominal, Subscapular, Supraspinaleol] 4] = ¢kt}.

3. a4l AH wluw= Grip strength, Sit-up, Side step, Reaction Time, Trunk
extension, Sargent Jump, Close Eyes Food Balance, VosmaxolA Az FA % o

2 fo@ A7 AN, AAA Aol Aelo] we 30vh7h mE AHEA



4., A58 gdA] R vluE Total Cholesterol, LDL-Cholesterol, Triglyceride, Glucose
oA EAAoR fFoF At Qddar, dAHe] A2 30delA = HDL-Cholesterol#
LDL-Cholesterolo] =3tom dddo] wo 50tfo A= Total Cholesterol®} Triglyceride
2283 Glucoseol| A =9kt

5. A48 a2l e vAE AWA We

= f4 R84

rlo

AE#7]5 VC, AAE BMI,
Abdominal fat%, ¢1A A= % A1 A Ed = Abdominal girth, Gluteal girth, 3| s}x] W2
Biceps skinfold, Iliac crest skinfold, Front Thigh skinfold, |2 % ¢l Grip strength,

Reaction Time, Sit-up, Close-Eyes Balance, Trunk extension, Vosmax, 34

M

Triglyceride, Total Cholesterol®] =4 ®<lo] A& o] J3FS v AT}

7. AAF}E Yol stepwise(THANHLA S o] & AAA

o

o]

N\

of %

o

1] ]

fr
i

EE

)
e

W ol 2 Close-Eyes Foot Balance, Sit-up, Total Cholesterol, Abdominal fat%,
Triglyceride, VCQG o1 o] A5S ZAZ A2L A7AEe 242 vy A

EEE
New Vital Age = -0.0039 x VC + 0.151 x Abdominal fat% + 47.231 x Sit-up +

0.135 x Close-Eyes Foot Balance + 0.347 x Total Cholesterol — 0.037 x Triglyceride

- 21.796
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