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Validity of the Values of Maximal Oxygen Intake for Women
Recommended in the ‘Quantity of Exercise for Developing Health’
by Ministry of Health and Welfare

Yoichi KomaTsu, Hiroyuki IMAMURA, Tomoko SHIROTA,
Keiko TANAKA, Noriko YosHIDA, Chinatsu HIRAE,

Tomomi Furtacawmi, Jyukichi MaTsuMoTo and Hideo IMAMURA
Nakamura Gakuen College

The purpose of this study was to examine the value of maximal oxygen intake per kilogram
body weight (Vogmax/wt) recommended for women between 20 and 29 years of age by the
Ministry of Public Welfare. The subjects were 199 female college students, who were not in
the habit of drinking and smoking. Results obtained were as follows:

After controlling the effects of age and percent body fat (%fat), {’Ozmax/wt showed a
significant correlations with %fat, high-density lipoprotein choresterol and systolic blood
pressure. The values of \./'Ozmax/wt corresponding to borderline values of these CHD risk
factors ranged from 27.6 to 29.5ml/kg * min. The highest value of Vozmax/wt was very close
to the value recommended for women older than 60 years of age by the Ministry of Public
Welfare. '

The subjects were then divided into 4 groups ; at above and below the value of ‘}'Ozmax/ wt
(35ml/kg - min) recommended for women between 20 and 29 years of age, and at above and
below the value of \}Ozmax/ wt (31ml/kg - min) recommended for women older than 60 years
of age by the Ministry of Public Welfare. There were no significant differences among 4
groups in occurrence of abnormal values in CHD risk factors.

The results of this study support the validity of the value of \.IOZmax/wt (31ml/kg - min)
recommended for women older than 60years of age by the Ministry of Public Welfare.
However, it seems that it is not neccesary to recommend the value of VOzmax/wt (35ml/kg -
min) for women between 20 and 29 years of age, who were not in the habit of drinking and
smoking. (Ann. Physiol. Anthrop. 13(1): 9-15, 1994)
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BEaLE, [MEEILCNDoHNEEER] #1989
F£7 Al RE L (£ 1990). ZONFE, BEC
Bl 2N ERN b, SHHANE—EkMICH
BT D BESHDEVSIELFICETE, $TH £
B2 BB AR & 7 5 BAKE L7 ) TR
FIBEGR (VO,max/wt) 5 BEEYREL, 207k
Bl BELFRIESOKE, HE, BEEEEAD
HEEEESRECHGE R TEELLZLNOTH D
(Fik, 1990). iE#E (1990) &, VO,max/wt #e#EH
R BET s h ), TERELESE (CHD) f&
BT & #5E VO,max/wt & OABMIR 2 AN, BE
ARG S NEHBICOWT, £ ENNE
R 5, CHD BRETFOREME CERE) IC/HLT
b VO,max/wt OMHERMELEHL, Thbn) b
Lok x WA RE 2 B RS E T IC LEX VO,
max/wt L EFEL 72, F LT, —EHDOWREMD> 5,
B4 N #Fn37 & 31ml/kg - min A% VOzmax/wt ER
HiE060RRNEE L CRAS LR 72, VO,
max/wt 25 & & B 12200 65 60:ARIC 2213 T10
#aEc 1 ~ 2ml/kg-min FOETT 5 2 &2 5, 105
B bz 1ml/kg - min $OMZ 72 £ BXTw»
3. BT, BAEZIC £ 3 VO,max/wt #5 BRI,
SEREICRINTWS LD, SENECHIRE
Lzzb DTk wnThb, 72, #E (1990) i3,
FROEOREBENAEL LIz DT b OHRE
TLHENH B ERRXTWE, ZZ THEFRIZ, I
LoAEERL, K, RETELES LWL TFEE
FABE LT, TN VO,max/wt #Fs HEE
Bl OWTKRET2Z 2 HME L7,

5 &

MEI, RERUREZBELZES KVIT~2KRDOK
F2E1994 T, Kkl aXr 7/ Yo RBREE
R, Wy h—T EDEFEAKR—Y2B3BLUET-T
Vv 5 #E604 (30.2%), B 1~ 2 HiT-> T\ 5HE16%

(8.0%), EEBELAI Ly, HBWIFAELTY
FELRTH HE123% (61.8%) THEEIN TS,

EHEMT A M, BRI K- TH2BClcRkiznz
KORESI BV -7, BAREERE (VO,
max) |37 7 7B F4 B ML-1400system (2 > £+ 5
HiEE T )L T 4 —F—#H) %HvCAstrand and

Ryhming (1954) 0/ €77 L LH#EEL, S HICH
FR GERES, 1987) #HWTEBIEEL 2. ZOHEIL
SWTOFEMIIBRICHE L7z (415, 1989).

%fat 12, KHAREREFT*HECELBEERE S
ARETHMOETRIFELZREL, Zs0arHEd
5 Nagamine and Suzuki (1964) ORI & ) FEEE
23R, 2 LI2ZNfEE Brozek et al (1963) NS
RAL TR, |

CHD gl RFoHIEIEE X, %fat, L 2T a—
L (TC), BHE) XEEH2V 27— (HDL-C),
TC/HDL-C . (TC/HDL-C), gl (TG), g-Y
¥E&H (B-L), m#E (FBS), KRE (UA), IHEHIM
£ (SBP), RU#sE#iME (DBP) Th 5, i,
BERzegre (10688 UL Lo AR EE TR 8 B2 5 9
B DR 1 B ERIR D & #20ml $RERL 72, A, R
E2mRincEEL, TC, TG, UA XU FBS i3B8%
7, HDL-Cl3~/%) e 7o kT, B-L iz
WiBETIT- 72, MER, KBIEF%HV CTREA
2T 5L bR ERIE L 72,

HBENENREIX T A F2HW KHBENE
2PHE L EBRETRL 2.

" R

11, BREOBEERLELNTHS, B2,
W E D VO,max/wt ¥ 4 BICKA L2 bDTH 5.
VO,max/wt 1219.7~50.3ml/kg - min i25#5 L T
y, F#32.7+5.6ml/kg-min TH-72. 313, #H
BENYfat & 3BICKF LN TH 2. %latid,
8.2~39.6%Ic A LCH Y, Fi21.945.2%Th -
7o 72, MO, %fat H°30%LL LB LT B
L o(aFL, 1092) BEBEDS H13% (6.5%) HIEH
THo7z,

%412, VO,max/wt & E¥HIMRENE & OHBIRE
BIUERSHOBEERLELDTH B, VO,
max/wt (3 BiAEB T4 3 & %fat, HDL-C, SBP, TC/
HDL-C, f-L & HELMBBEGEERL L, WicZ b
DEE % b L %fat DL —EIC L 2REE £ A
WTAZEZSEL, VO;max/wt & %fatizonT
LEBOEBEN A% —5EI L), VO,max/wt i, %
fat (p<0.001), HDL-C (p<0.001), SBP (p<0.05)
FOBICHEELEBEBERERLE. 22T, ITNH6D
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Table 1 Characteristics of subjects

Parameters mean(SD)  Occurrence of abnormal values
Age(yrs) 19.9( 1.1) -
Height (cm) 158.9( 4.8) -
Weight (cm) 53.0( 6.3) -
VO,max/wt (ml/kg*min) 32.7( 5.6) -
%fat (%) 21.9( 5.2) 13( 6.5)
TC(mg/dl) 163.2(27.4) 7( 3.5)
HDL-C(mg/dl) 63.1(12.9) 2(1.0)
TC/HDL-C 2.7(0.6) 0
TG (mg/dl) 66.4(27.9) 21(10.6)
B-L(mg/dl) 289.3(67.8) 1( 0.5)
UA (mg/dl) 4.1( 0.8) 2(1.0)
FBS (mg/dl) 83.9( 6.9) 1( 0.5)
SBP(mmHg) 104.9(10.0) 0
DBP(mmHg) 58.3(7.2) 0

Abbreviations : %fat=percent body fat; VO,max/wt=maxmal
oxygen intake per kilogram body weight; TC=total choles-
terol ; HDL-C=high-density lipoprotein cholesterol ; TC/HDL-
C=ratio of TC to HDL-C; TG=triglycerides; B-L=g-lipo-
protein; UA=uric acid; FBS=fasting blood sugar; SBP=
systolic blood pressure ; DBP=diastolic blood pressure.

Table 2 Distoribution of the sub-
ject as divided intq 4
groups according to VO,

max/wt.

VO,max/wt Subjects
(ml/kg*min) number (%)
19.7~24.9 10( 5.0)
25.0~34.9 134(67.4)
35.0~44.9 47(23.6)
45.0~50.3 8( 4.0)

Abbreviations as in Table 1.

HEH & VO,max/wt & DERRIC, 2N ENOERE
DERHBVIZTR GERME) 2MRAL, MSEREC
H4T 3 VO,max/wt DfEZ KD EZ D, FNLD
1#1327.6~29.5ml/kg-min =445 L TV 7z, Kic, #
mE% Vozmax/wt #%31ml/kg - min Pl k£ #1174
(58.5%) & kKimN82% (41.2%) D 2 BT T
CHD AREFOREMENOHBEL B L2 & 25,
TR B L EIRBH LN ah - 72, B, ks
% VO,max/wt #*35ml/kg-min Ll - 755% (27.6%)
ERiN144% (72.4%) D282 TdH, CHD &
BEFOREBEOHARICRAEELERIAD LAY

Table 3 Distoribution of the sub-
jects as divided into 3
groups according to %

fat.
%fat Subjects
(%) number (%)
8.2~19.9 73(36.7)
20.0~29.9 113(56.8)
30.0~39.6 13( 6.5)

Abbreviations as in Table 1.

o7z, Bz, ko 4B % L < b, CHD K
FOREBEOHBRRCIAFELZRIZD LN L H -
7z, F2, 2OULNREMEEFOBOE» S LD
Zry bt (ES5).

z B
Z W %42 51+ 5 VO,max i, Astrand and
Ryhming (1954) o/ 75 A% HwwCElEEEIC & -
THEL, EHICHIER (EES, 1987) #AWTUS
ELZLNDTHE. TDOEREICOVWTH ES (1988
a) (%, Astrand and Ryhming (1954) &/ €75 A%
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Table 4 Relationship between VO,max/wt (y*) and CHD risk factors

Correlation Coefficient

p Regression Boder s
arameters .

Simple Partial? equation value (x%)
%fat —0.556** —0.548**? y=-—0.59x +45.65 29.9 28.0
HDL-C 0.341** 0.235** y= 0.15x+23.46 40.0 29.5
SBP —0.159* —0.150* y=—0.09x+41.94 159.0 27.6
TC —0.020
TC/HDL-C —0.266**
TG —0.024
B-L —-0.161*
UA -0.073
FBS —0.054
DBP —0.070

DEffects of age and %fat are removed, ?Only effect of age is removed.
Abbreviations as in Table 1. *p<0.05, **p<0.001

Table 5 Comparison of the number (%) of abnormal values_, in CHD
risk factors among 4 groups divided according to VO,max/
wt.

0,
Groups number of abnomal values (%)
0 1 2
Above 31 95(81.2)  18(15.4) 4( 3.4)
VO,wax/wt.  Below 31 62(75.6)  19(23.2) 1(1.2)
(ml/kg-min) Above 35 43(78.2) 11(20.0) 1( 1.8)
Below 35 114(79.2) 26(18.0) 4(2.8)

There were no significant differences among all groups by x° test.

v CHE L 72 VO,max i3, EBE L L <
10~15% =L AL 5, MBEREZHAVSLZ2D
EELABBEE TOIELT RN TEZEBNT
Wh. B, AFIRICHTHE L% VO,max i3,
1~2ml/kg - min BENBEZLZELI2LNDLEDR
5.

WICHBRFRERN L OFBEENEBRICONTAS
&, MR mEL & CHD REFIIEBRENE
#77 (Cooper et al., 1976 ; Gibbons et al., 1983 ; 4-f
5, 1989 ; K kb, 1988, 1988b) DM S 572
T T {, F# (Cooper et al., 1976 ; Gibbons et al.,
1983 ; 4K/ 5, 1990b; Montoye et al., 1978 ; Shane,
1966), %fat(Cooper et al., 1976 ; 4+t &, 1989, 1990
a . f k5, 1988a, 1988b), #kif (Castelli et al., 1977 |
E%05, 1989 ; Fi#s, 1988), BRE(K %5, 1989,
FL, 1988) DB L rI%T ., BlIE, AERE

HReHDEVF V> T F— (Adner and Castelli,
1980 ; Hartung et al., 1980 ; Wood et al., 1976, 1977)
R, suzxhv b)) —2¥—%x— (Engeretal, 1977)
7 HDL-Ciz—BAICHE L TEEICH W, 12
HDL-C i3kl ¢ B E L ENMBE AR, #IcBRE L
BEEZANOHEMEEZRT (ES5, 1989). F4EER
* BT HENMEIZ, BEILWENEZNICHELTH
HicEv (S, 1991). & Z TAMRTIE, KB
BENHEB Y EETLILOICINLNEBEEFE W
LFFEEZNRE LT, FidL %iat NDRE % RHAHR
FHWTHEELLZEZ A, \./'Ozmax/wt I, %fat,

HDL-C, SBP :t AELMHEBEREREZRLAZ. £2T, Z
b NEE & VO,max/wt DEBRIC ZLERDE
EEOTRH 2z EREARAL OHEFEICHEST
% VO,max/wt % K72 & 2 5, T h b ofEiR
27.6~29.5ml/kg-min Ic5#G L T\ iz, S DKE
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NRBE— - SRRAT - MBS - BRET - HHEEF - FITE -

TH 529.5ml/kg - min ZUEHAT 5 & 30ml/kg -
min &% 5. #HE (1990) (& VO,max/wt #:% B =18
RERET DO —EDFR LT, KHEDHE, #H
WEH226% (HEBES, 1983) TH 72 & &(21228ml/
kg - min, KiIC#EHREZ207Z (FF L5, 1988b) i L
72 X %121329ml/kg-min, FICHEREH 216748 (HERE
5, 1989) ic¥hnL 7z & %i2i331ml/kg-min & % 1),
ZOESEHFEREEERLI & » T VO,max/wt
MR EEERENERICBAOBEMESE L THRAZ N
fze RT3, FIRL 72k )ic, BHRICBWTH
EL \./'Ozmax i, 1~2ml/kg minfBENEKES
EL230EBbNb, ETILUEEHETHESL LN
EHRE30m]/kg-min i3, BEE»60RMANE L L TR
HALTw33Iml/kg - min & E2HHAANTH L EE2
L, BEZIRLLO0ERNVELZZIRETLLNEHE
bbb, Fiz, Alis (1991) RHES (1991) 3
FEETEEZNRE L CRABRLZHEREE TS

L2 L, VO,max/wt ¥ H A2 83 \./'Ogmax/wt:
A%, R & & DIC208ED 5 60AUT T TI0REEIC 1
~2ml/kg min TOETT I &h 5, I0EES LS
Z &z 1ml/kg-min ¥-2002, 60, 50, 40, 30, 205%
1400 VO;max/wt 45 BRI % Z 2131, 32, 33,
34, 35ml/kg-min & &EL T\ 5, VOzmax/wt HEFF
BEERENBICORMKNE S L TRES LR

(ERES, 1989) i, HEEHL L& LEREL
MRELTWS, LL, RFETIZ19.951.1ENLK
FHEENRELT %)31ml/kg min 128 VELTE S
niz, oz ers, VOzmaX/wt HEFF EAEMEIZ105%
EL % BHTrI12 1 ml/kg * min $oMM2 5 LB HH B
D] L) BHHELD 5.

HHE (1990) 1%, VO,max/wt ##HEETH 531
ml/kg - min DELEZ, ZHEL) D Tr-125,
CHD lEFOREBEERTEV ZTNULNDE LD
BB, 22ULENREBELZRTENEYS
(&b Z &, RU, LEREEOUHREIFRICES
%D LU L THIHTND, AFRICE VT, L
EXREOHBRBIZOWTREIS TV, L L
CHD R FHEEED HBHEIC OWT, 7 31ml/
kg - min % Bz LT, LLEREE RS AHT T B
L7z Zh, MBICEFEXZZIRO LN L 72, K
WTEAEEHIRL Ty 520K 0 #EFF B A2 #35ml/
kg -min 2 Z# X L CTLLEH L RWBHEICHT THE L

CTHMABICARLEZRRS LN L - 12,

TRRE - MAFE - SRR 13

25z, 31
ml/kg-min Bl & KB & 035ml/kg - min LIk & R
W 4 FIZ DWW T CHD BREFHOREEOHBIERE
HBLTALZEZ A, ABHICAERECEZIREDLNY
olz, F72, 2DOLULENREEERTEOHS %L

by, UEn LSz, CHD BREFD
REMBOHBAEDP LA BB T, Kl - REZEL
B S 2 20RBIBROLMICH LTI, VO,max/wt
FrEEEIX3Iml/kg - min 2 Z4TH D, &2 T35ml/
kg -min iICEET 2 UEI LW LARBE N, L
L, TORRIIKE - REBELAEZT, LryEe
W& H13% L D W20BAIHRO LML R E L 2ER
THHZLZBEEMELTBE W, TENYfat it
e & & LIcHEmY 545 (4R S, 1991), IR %
fat, KBS, BREEOMME & Hic CHD gREF»*
BALT 5 (5% 5, 1992, 1990b ; Castelli et al., 1977 .

B’%5, 1989 ; FiEs, 1988 ; kS, 1989) Z &7
EREET DL, RAMEOPREICEHKE, LETEL
BT 2EHER, IBEEL2 S &DD L, BRIKE(E
boTK BUREEIREIN TV IH5LTH S, BEL
= k B VO,max/wt 55 B EfEY, 48, BUEEE Y
BT 2ERRE L ED, H 50 54EEEBESFERER
BMEETLIEHEENRE L TEREINLLNDTHB I &
»ERTHE, T, 41, KE-REZELET
LEREDILHAER, BHME 2 Z{FHLBEL LI
DWTEAMMEY L ORETE MR 725 2 THREL
ShidbwiBbis,

L 0]

RIE-REREYFI L FEEINEENREL
T, THEDEBALD '\'/'Ozmax/wt MR BEEEIC O W T
RETL 28R, UToX S ZaR2E7%.

1) RAEREZ AV Tl & Bfat DREL —FIC L
T VO.max/wt & & & % #BI B4k 2 7% L 72 CHD f&
REFIc DT, MERMEICHELT 5 VO,max/wt %
Kediz b 2 A, FILDEIZ27.6~29.5ml/kg min I
AL Tz,

2) CHD EREFHRFEEHOHBAFICOVWTE T
31ml/kg-min DL 3 & RGEIC T THRELLE S
5, MBCEBELZERZD LN h - 72, kRWT35ml/
kg -min DL -8 & RISBEIC T CHE L CLMEICH
BUZIBDLNLh -7, EHICUED 4 BE%
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LT EBMIcEETEZ2RBDbN 72, 12,
2OULDREEERTEHENE» Z LB b %
otz U EDFER» L, Kl - REZELAEI LV
AT RNLIC R - Tid, VO.max/wt #5758 E{E
1331ml/kg - min 2% TH N, H 2 T35ml/kg  min
ICHET BMEN WD EHTRBI N,

A%, KIE - REBEL2ETIER, BiEr %<
EOREEL LI OWTLRFAT ILENH B LED
nr.
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