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A Study for Physical Work Capacity(PWC) of Korean Females
A4 ¥

ABSTRACT

An experiment was conducted to study the PWC(Physical work capacity) of Korean
females. A submaximal technique using the Ramp test protocol was used to measure the
PWC. A cycle ergometer agnd a treadmill were used to assess the workload. The
estimated PWCs of Korean females in terms of maximum oxygen consumptlon(VOzMax)
from the experiment were 1818.79ml/min in cycle ergometer test and 2076.33ml/min in
treadmill test, respectively. The PWCs of Korean females were compared with those of
western and oriental females. The PWCs of Korean females were about 2/3 of Korean
males, 72%-82% of western females, and about 118% of South-east Asian females after
applying age correction factor.
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A AMgshe € 79 7|AE Asd
& B39 A3 HEda APRES wY
AATL st oA E A WAL FL A S|
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Wi dch, B3 Ao ol FAlsh: A4
Fol Bollde B AYE0] £4g9 gH=
o] £ glv Ae| HAelth #Hrj ARRe 3l
oA oA AlZAE 7187t dgHAAAN o
AA 8] vk EopllA B2 94 Q¥ 9
o] 873 S §3) Az AEolA e
dgaz2age] AYgae gL FEE oF1n 3
o} H2 5047 94 (15-644) =% 91 v]go]
92%94 9%6%E AZF7ld 2AE v 15-19
Al Atol9] o4 =% Frou] &2 38% (1930s) AIA
55% (1970s) 2 §43] F718ta e AR Jg
Wi B3 A&EFe VEQAY % FoAuEe
11%(1930s) ¢4 49% (1970s) 2 380%\+ 43
Z718tz 9lth(Oakley, 1981). & &4 3= o
Ao AA 8% A7eL 1996 Al 48, 7%%
Ve (FAA AARTUTAR, 1997, 18
Y o]z Alzle] ¥sldm Betn oA %
AN A2 FAL] YT AIE
B 2L A% R o9 Q1L AL AR
I 2F3 e A% Holx o

o17te] £AA YL 1 FHYCE Flv B
A A AEEAHF(MMH: Manual
materials handling) & 97 8% Algle|y
AqAEe] AT Y FAZUY 2L A
g4A9 gdoltt, MMHAAM AR s 53
AEE YU S AAE H3te] s ofof
& AL 9 AR A9EEE wokshe A
o #A 2] v dHLE FRAHEL 4H
A o A A5/t AHOE BEg 4ol
o} o]¥ A% 2 vzt A EANA HHE &

d B7%E A FA) TG E oy 2AHAG
AUP7ACE A BAHQ] &S 2YsA €
ot A3 =FR(DOL) S FA 2w =id A
ToA 40%H4 9] 2587 R4A¢ MMH #
d Aol 2 LdAstT AANRAS XEF &4
o] 3829 @z{9] H|go] WAL Sl AT 1
Bt ATHILO, 1996).

ALFEE ALk o] M 7=
tholFol & AL Azt AAF, HA 59
o #F A-fo|vh. B3| g ANM E3I| o|F
e Qe Y& 1 FYYLE e AU
Aol oM FAATE 2942 8l s
W27t FREAY AAAY FE AHeA ¥
T P8 g e AT AYrIEY] el ¥
839 o] M e Q1Y AAA T B
AF7t AgAoln}, £33 HIT Eo] 49 Al
A& 7137 A n gon Be 48] &
A =< RE 3 AP FAbelzn Sle
AN #Todidge] AAH o Y AR
7t AR R REF gl weby 2 AF
dMe BA @3 gAEe] BFdtn &4F »
Hdzdgo] AAeA AAH YeAE T4
A8 712 AREAN FT AHE |HA Ads
3 (PWC: Physical work capacity) & #ujit4
£ 2% 8 (Maximal- oxygen consumption: Vo
Max) el @A A Hefstazt dAtt. £F 9=
oA §AA AFHF ¥ A9 AR &
HAede Hla Y78l §E o4olA NIOSH
Lifting Guideline® Z& €3 A9 7|FA &
HJA7)= Aol AR E 43S

H0e] MMHEE S #rtetn A58t $A49)
NEE AR A% Wede () AA9EA
24 (Biomechanical approach) (2) A3
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24 (Physiological approach) (3) Al2l&]
A A9 (Psychophysical approach)$el 3t}
(Ayoub and Mital, 1989., NIOSH, 1981).
€ dFdA e Aeigd Joye 7127t He &
2252%(Vo,, Oxygen Consumption Rate)9l
3% B3 ¥R44e] PWCE HstaA 3t
g

PWCY & 3 o = Maximal tests
Submaximal test7} 3t} Maximal testv ¥
AYA7) A4le] HPALL e o]F W]
A&R oz AYRHE FHAsiq Y Ak 4R
ZFE &Y% PWCE &A%k Wolt). o] &
He o AYAelA AMF 9EREE & ¢ A
on g 74t 7ele) PWCH ol2A] Xshe
GRS 7R3 ik olofl wldtl & AHA A}
43 Submaximal teste 3 A@zte] Ao Az
ARFE THFHoR FYPshe Wgolth A
S} AkdwEre HEHHQ #ACRR ¥ J¥A
o] &g Ao AL 30-40%, 50-60%,
70-80%° #F3he AJF3HE Fo] 19 Lol
Vot HRE ol&3ha] 719le) ddadol wet &)
At 3H BAS 53 A Ak ARFS
749} (Astrand and Rodahl, 1986).

A Aas9 g (VoMax) 3 444 (HR)
7t} BAE dishedle F 7R dgel ddh
AA e Aq4dets ul&(%MHR: Percentage
maximum heart rate) 2 ¥@s= Wiy 5
2 A9 (RHR: Resting heart rate)
HAu-(MHR) & 3 e ¥ &2 Z¥W3
= A¥4e v & (%HRR; Percentage heart
rate range) el Atk HoAus uE
(%MHR) ¥d-& g A 94 (RHR) 7+ #ehAl et
4(MHR) 9] 43HE-S AR Hez F ¥R
AE 9& 4 gt wige] 4% ¥&(%HRR)
€ FAQE (RHR) 22 A7 &
A2 223§ (% Vo:Max) o] Alojd] F&
H&E 98 4 A3 o] g o843t Sub-

maximal testolld 3eAle AY{INE 78
3lt}HdeVries, 1983).

2.1. & X A Y

¥ AN PWCE #3317 A% A¥dy
o2 ¥ HdYgAdA A¥EFE F2 ¥
Submaximal test®] 94£A% YT shigl A
Z(Ramp) HAEE AHgdl Autes) 4 4
2FE 2R en o AueNe PWCE
A3 AP HEo2E Treadmill® Cycle
ergometer 5 7HA9] 3 w2t ¥ HA%
o g ofAo] PWCE F38kaAl &ich,

A Haid APALE B 35% AKX AL
Ha glon ¥ AHE A% «uddRyels o
A E°l TreadmilldlX+ Ergomoterel |3l
AA ARG 4838 FaiAlel oBES A%
o 3879 402 data B WaF 2B
3 AYRaE & ¢ e Ao wuHdG o
A Treadmille] A= 4 md¥=e] 30%
HRR, 50% HRR, 70% HRRel sj3sl= 2
232 Z4 38T d¥HAn, Cycle
ergometer? 7%t Z HAHAY 30% HRR,
50% HRR, 70% HRRY 893l R3S
Fol 742t 427 Y& AAE

2.2 #8717

2 aroA AHER AYSPIRE YA Bt
F 3%7] (Metabolic measurement system),
A A% 27 7] (Heart rate monitor),
Treadmill, Cycle ergometer, ¥%A (Blood
pressure monitor), HFA, AASAH7|
(Anthropometric measurements sets) 5 A}
43t

Treadmill® vl % ¢ PRECORA 9
Treadmill& Al43% 32 Ergonometers
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Monark Cycle Ergometer® AHS-31%ich ¥t
A€ 49 HICOAY Anerci?] ¢AE AHE
Y AFAe T CASAHEY Az AFAE
el AFE FFIRALH IS
GPM/Martin type Anthropometer& AH§-3}
o ¥ AYze] A& 3%

quz] gAF 237|128 ECG7t FEFHd¥
SensorMedicsAt?] Vmax29 model Metabolic
cart$ POLARAIY] Vantage XL Model8
Heart rate monitor& AH-3H1th

2.3 1| &#x}

1 A¥ARE $53 A9 200 AR
159& T34z Mdsie dgsigen o 49
A9l A4 BAL (B 2t

Aol A W A7} A #AZ QY
£ 93l g Aoy 5 JdPANA F
A F%, AR A% A% AU {79 GE
Foje] R, ¥ G Y ZAE 3 3
9] AZAARE FXE L e 9 HEAE XYY
o X3 o Ad¥ANA 48 A FEH AHel
g A3 H4 247 308A Ao Fgk
£ v £ e & Q) AR dFEA
A=E sgen], T3 Y AusE FH3NS
ARAE "olvke 3 d¥Ae AN A4
Ak, g4 =& 20125E A 39
o ¥ YA JEE 2FER SFHE AR}
Al 3l AYE HAIBIgTh

AYe A7 UGS T 597 vl
T4 A AAsigen ¥ d¥ase] 4

#7171 A-g3k7] i3t A AA A o8
gy 717Zt& S Treadmill®# Cycle
ergometero] Wisl AH-§3tA %ct. HE 7|
Feolle u AYAA HA AUAM AHEA
g dyA dAF 2737 (Metabolic
Measurement System) 4¥7171¢ vlgA0 2
& €3 Electrode® #3314 319 Treadmille]
734 4dkm/hreld 9¥-2ke] H§ EEE I¥x
Cycle ergometer+ 40 watt2 40rpm< 43}
A & 1283 3¢ EFAE JAEG ole o
49 724 30rpm, 40rpm, 50rpm, 60rpm%
T rpm 7REHA FoIR ARREE FX3
71l 40rpme] 71 AAFE A= fdd oy
AR 712315,

Cycle ergometer®t TreadmillolX ¥-3}ol ot
2 Jupst AaARFE SRR AR 4
g 243}7] Y8t 1020149 & 3
A 31 Treadmilly] A5 A 31& @ RHR(Q
AA Adg) s ArirF azla Cycle
ergometerdlA & %o} & W9 RHRE 543}
AL At 2vFE 2389

zb 3 AYA o] Z A REE A3
7] 918 71%el =e AR Treadmill®] 7
% 4km/hrol #@ste AYRAE Fo 383
AY ANTF o T 129 ST A &
A ARFLE 2343 Cycle ergometere
40rpmE FAF A, 40watte] 2Y F3}E Fo
48 Y NLF oA 18 oiF Aukest
A 22 FE 3331 AH3IRA

¥ Agzte Z dAe A 44 FokE: A%
7] 93t o] 4 ol&3 A FaE

1. O dERe M S4x|

£329 T BEEMTA}
Ltol 22M| 1.89
AlE 162.15¢m 591
HE 50.6kg 495
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%HRR = WT};I%E@ x 100

RHR = 4] Aehs

MHR = Hj48 = 220 - o]

HRR = 4l#% 9] = 220 - U] - RHR
EHR = 3%l me s

%HRR = A &

¥ 4¥A E2 TreadmilllAe dkm/hrZ 3
#7l, Cycle ergometerdlde 40WE 487HE
2480 1o 3= ¥HRRE T8 ¥, 44
30%, 50%, 70%°] 3 AYFIE AR8
AAct,

Treadmill# Cycle ergometers] H¥AA e
1879 Warm-up 713H4 1944, 294, 394
o] A 5a713ka 18249 Recovery 71eo2
A8E A3,

24 o8 gt 3 BN

€ d7dMe 4 9 4¥Ae 30%HRR,
50%HRR, T0%HRR| #8133k 29738 &
78t A¥E §At. Treadmillel A% 7z
30%HRR, 50%HRR, T0%HRR® a43h= %
4& HFHo2 2 55km/hr, 4.24km/hr,
5.95km/hrell #|2= 32 Cycle ergometer?] 7
5 A HAHeRE 41.03W, 68.34W,

95. 63W= vyehgr},

A% A2 Jeid A drikrgoR
FAEANS T3 Ad A9 (Max HR) A
PWCE 33tk

£ AYdA veid 35 A4 A ArsR
Fe Treadmill®) 7-¢ 2076.33ml/mine 2 1}
Bt AL 73 1818, T9ml/mine & 3%
HAo @9 AF T %L Treadmilld] A+
36.34(ml/(min kg) 22 ey a Cycle
ergometer?] 724 41.23ml/(min kg) 2.2 e}
W@t Cycle ergometer®] FHuitihiwgFe
Treadmill®] 87.6%=% Uepsta @9 AF ¢
< 88.14%2 JElth t-AA9 dHd= R
& 5%% 10%14 25 Ao)7} e Aoz et
Wt A /¥E PWC &3 W o] ED
ey gict

2.4 2i= ofd W Bt Y PWCSH HIR

Treadmill& o] &% &A4 258 F324
€ 939 Shapiro ¢ 291(1986)9 A&}
Francis® Hoobler (1986)¢] 218} vlar&igich,
Shapiro A&y 999 20 o4 #A& e
2 A J2irgg Ao d5AY B
Hog Taylor(1955)¢] o8] 43€ protocol&
AHg-8to] AP doln] Francise] ARE 59
o] 20tk AAE o 4.8, 5.6, 8km/hre
protocol 2 AP Y AI}o|ct,

Francis®] 8% vjzs] B9 g7 A3e

¥ 2. 0 MAADE ZXZ|

IEEY Vo: Mex _
ml/min ~ml/(min kg)
XHA of2D0|g Mean 1818.79 36.34
(Cycle ergometer) Std. 164.40 248
Eyey Mean 2076.33 4123
(Treadmill) Std. 175.60 28
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3.25cm9] AelE Hojm #MFL 9, 28kge] Aol
Z 2gd. o4 AF 2 & FrancisA#Eg} ¥
o8 B 2 HdYe 49 AF T @2 Francis
Agol 88.8%% Websth, Shapirod A&Se
B} ARl e & A7 ARs} 8 Aol B
o)A @At BFAMFE Shapiro FAE}
6.0kge] ¥ Ao Jeh} & 3ojg Bt
Shapiro At&¢ ¥la g £ A3e) @4 4% 2
%S B A¥Yo| Shapiro 79 101.8%= e}
Wk ¥ A7 AR vTe F AFARE 3%
A3} FA¢E 5%9N4 EF Foa7) e Ao
2 Jepdd, ulF oAate] vlwdas} (E3)el
YERY 31T,

Cycle ergometer® °©|4& M3 Y%
232432 AuUrle] Shephard(1988)¢] AEs}
Zxo Vogt(1983)8 AR, 2ea 2&
ZoriQl ¥%9) Mamansari(1996) 2] A}g9} b
@3 Btk Shephard 97ARE 94 8¥&
ez sled 2% A Vogtd AFAERE
599 ¥ A¥AE PWCY HT 30% 40% 50%
o e 45W, 60W, T5We A} F-32
60rpme #AE APE Aol eI
Mamansari®] Q7ARE 20-50t) Atel9] oA
& o2 WelA 160W7HA] = @A 20W4
271004 z g4 40rpm =2 38 HA
e Agold, '

Shephard?] g8 E & d7A89 5
g} volefl ] AFE Aelst AUZ B AF 7

#el Shephard 59} 88.8%=% “eixich, T
29 Vogtd] &1 A5 Hlwa] BY HFe|A
11.8kge] o|7} Wi @4 A F & e & 47
AR7} 82.6%% e, & T4 €F
e AT AES} vy Y & ATAEY
volo| A A3& 3fol7t 91l Mamansari A5 &
Q¥ wE BAASFZ A A @9 AF
3 gl glol 118%2 Jehge), £ d7xAsg
zgxe} Avcl, B39 AFAR BT Fol4E
5%NA 2F foizt e Aeg Jelgon
zgx0) Fvict o] vl@AATL (EHeA
et gict,

gellM vad 93 JHES AEI BF @Y
g 7 HAdarrnge] G2 YeuA sle
BAZ B o vzt Brbsdiged ds
oA g9 AFo] AR £ A7 I/ T34
B9 AFEG ¥4 FAL & 1P E5
AS 1A & A49 PWC =3 @49 4
o] Y Aoz Werdr)

3 o4 PWCE 3 H49 PWC dig
A& (A4 9, 1996) & ¥R A7
Aol PWCE vz Bsic}h f334de PWCH
FARE YA 108S 3ed 319 Treadmill
3} Cycle ergometerold ¥ dAdel PWCE
238 9ed d¥¥de 30%HRR, 50%HRR,
T5%HRRY) %3k AJE3E 4 A7 3 T
58E 23 % Aot}

= @Al g 47 A8 vims] 2y

B 3. 0|2 oMol pwCele| blm(Treadmill test)

o| 3R}

Lol XS

M

)] (Age) {Weight) (Stature) mi/(min‘kg)
Shapiro(1986) 9 Msf:l” 1?:0 52%6: 12.15560 41%%0
Francis(1986) 5 "lf:l” 1;.3431 52-7%8 1:2.; zfg;z
2 AKlE 15 ”s'j:” 1?829 i%g 12_25115 4;.;3
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I 4, DA FiLich ef=2 ol PwCetel Hl(Ergometer test)

o| HEX} Lol H= At -
(3 (Age) (Weight) (Stature) mi/imin’kg)
e | 5 | Wen | s [ o2 | 3 | 400
Mean 20.2 624 172 44.0
Vogt(1983) 5 ) 74 5.0 4.49
. Mean 41.0 53.8 151.9 25.5
Mamansari(19%) 10 std. 10.6 6.8 6.8 418
Mean 22.0 50.6 162.2 36.3
o . . :
& drdy 15 std, 1.89 5.0 59 2.48
B 5 832 Uyn 2 AEARY vl
5t 1A £ HRXI2(0Md)
ISd ml/min mi/{minxkg) ml/min ml/(minXxkg)
XEA Mean 2536.63 40.46 1818.79 36.34
o270y std, 255.44 6.87 164.40 248
Ec=y Mean 2859,22 43,62 2076.33 41.23
std. 355,75 6.59 175.60 28

Cycle ergometer®} 7% Huid ATFPo| o
Ao) A9 71.70%2 ebkal Treadmill®) 7
+ 72.62%% GEc), &9 AF 3 Hojdbia
232 Cycle ergometers] 3% 89.82%Z J&}
%3 Treadmill® A9 94.52%2 viebsel, &
A ste) vladas} (&5 el stk

3.8

B AYe a7 AHE BA 20U #5 949
A 242 %FL o 1,82 L/minlAM 2.08
L/minFE=2 uJveigzn 94 AF 3 #%e
36, 34m]/min * kgelA 41.23ml/min - kg2 =
vehgel, 2K ¥EEE Cycle ergometer &
A7} Treadmill 33219 87.6%2 YEx1
98 AF T ALAEFo] HFoe 88 14%E Y
ettt

5 B9} PWCHT vlad # 4ol @
el T1.70%04 72.62%2 veists &9 AF
g HUALELERFLE FA9 89.82%°A
04, 52% % e & 90 A3} viad 2
3} Treadmill# Cycle ergometer 25 A1 &
ARTE W¥e ZAXNE BT £ $9EY
U3 dAe dFA] BE P52 FF ¥
9 & vad B gx §=2 o492 PWC gte)
¥ ARAE BA,

£ 979 ARE 5 qAolA AP¥AR =22
& A% FHANA HAEAFE R AT
Agshe A9 35 A Al o] dke
A% oA Aw7 Aoitidwge] 30%8 9
oME ¢Ea e Aol e AYAY AF
oA Au|7} Hrjakiswe] 50%8 WolAte
et Foddtn it (Rutenfranz, 1985). ©l
A% 879 200 g4 slelA 30%°l ABdh
A2 2T FL 545, 64ml/mindlA 622.90ml/
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ARAH T2

min At} gtol Hi 50%e ke AthdwdF
< 909.39ml/min°§41038. 17ml/mino.2 v}et
W,

A1Z B AF AN vEhd 33 gA9)
PWCE 71£22 nF A Hese Rz
4 ALY 71ET vws) 2E 19914 U@
¥ NIOSH Guidelineol A& vl=9] 404 <A1
PWCE 2.1 L/min& 7]1E22 stz it} 2 4
ToA Y fxod ztge 40M1e HAFEe dF
W FAASLE 959 Treadmilld A$ 1.72
L/mineli. Cycle ergometer? #$ 1,51
L/minelt}, o] &= <49 843 Y%y
(PWQ) & v = d4A9] 71.9% - 81,9%° 2§
the A€ & F Aok ol Yev|ad e
2 QE7te] AolE WHHVNE o} nFF A
o] Bou}, LAY EY Y T 2o T}E
43 AAES] APWZET 5 AAdA A4
Ile 2L FE7t dvks Aol Holx $A4A9
e e LAY A8 g var} o
713 £ A HAvhe Aol £ A7 7K e
2 9u|7t 8 Aot}

£ d7E 3E J9d A839 448 oy
0.2 HAIEO AHA I A9 *AF Y F
ge UEEH g 4 dda & e goy
= oA A E A7 9% 712AQ
A2 48 & UL Aog. Foz FF 44
oA % AF AAZY i Be} A3
A A7t APHolor ¥ Aoz HAWHY o]F
H3tde o8 F39 AYPE 87HE YA}
F vebeln B} ook A3 AWE daes
o9 AU AHYFH PWO o Fg o
F7} o] FejA ot & Aolc],
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