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Tab. 1 Characteristics of subjects

Age Male Female

(years) Height (cm) Weight (kg) Height (cm) Weight (kg)

n mean S.D. mean S.D. n mean S.D. mean S.D.
20-29 65 173.2 7.7 68.2 11.3 78 157.6 5.6 52.4 7.1
30-39 52 169.5 4.6 67.1 10.1 41 157.4 5.4 54.6 9.5
40—49 59 168.2 5.0 67.1 9.7 59 154.7 5.1 54.0 7.4
50-59 70 164.7 5.5 65.3 8.4 72 152.4 4.6 54.8 7.9
60-69 39 161.6 6.0 61.2 9.1 39 151.1 5.1 54.4 8.6
70-79 17 160.2 3.4 54.1 5.1 13 148.1 5.9 48.2 8.1
80-89 3 154.9 2.6 52.3 4.7 3 147.7 6.4 44.7 7.4
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Fig. 1 Ventilatory threshold related to age in males (n=305).
Regression of VT on age is descrived by the equation; VO, at VT in males=22.4—0.16 age; r=—0.626, p<0.001.
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Fig. 2 Ventilatory threshold related to age in females (n=305).
Regression of VT on age is described by the equation; VO, at VT in females=18.1—0.10 age; r=—0.578,

p<0.001.
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Tab. 2 Means of Vo, at VT according to age and

sex

Age Vo, (m!/min/kg)

(years) Male Female

20~29 19.7+4.2 15.943.0
30~39 16.3%+3.3 14.3+2.3
40~49 14.7+3.0 13.4+2.5
50~59 13.6%+2.1 12.4+1.7
60~69 13.1£2.3 11.8+1.6
70~79 12.0+1.4 10.7+2.0
80~89 10.9%1.1 10.6+1.5

mean=*S.D.

f534.6 METs, 405%1%534.2 METs, 505%14233.9
METs, 60 5% f 233.7 METs, 70 5% 1% #33.4 METs,
80 M. I METs Th b, TR LR ZTh

Fig. 3 Heart rate at VT related to age in males (n=305).
Regression of VT on age is described by the equation; HR at VT in males=124—0.36 age, r=—0.519, p<<0.001.
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Fig. 4 Heart rate at VT related to age in females (n=305).
Regression of VT on age is described by the equation; HR at VT in females=126—0.36 age; r=—0.492, p<0.001.
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Fig. 5 WR/Wt at VT related to age in males (n=305).
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(r=—0.686, p<0.001) DBIFRALE L1, E

Regression of VT on age is described by the equation; WR/Wt at VT in males=1.94—0.015 age; r=—0.649,

p<0.001.
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Fig. 6 WR/Wt at VT related to age in females (n=305).
Regression of VT on age is described by the equation; WR/Wt at VT in females=1.95—0.017 age; r= —0.686,

p<0.001.
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Tab. 3 Means of HR at VT according to age and
sex
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Tab. 4 Means of WR at VT according to age and
sex

Age HR (bpm) Age WR (watt)

(years) Male Female (years) Male Female
20~29 117+ 8.4 117+ 9.0 20~29 109.2+24.4 83.1+18.0
30~39 111+ 9.8 113+ 8.8 30~39 91.7£15.2 67.8+11.7
40~49 107+ 8.6 110+11.3 40~49 80.3+16.3 62.5+11.2
50~59 104+ 9.5 106 £11.6 50~59 74.5+14.6 57.6+ 9.6
60~69 101£10.8 103+11.9 60~69 60.6+11.9 50.1+11.9
70~179 99+10.4 97+ 9.8 70~79 47.7+ 5.3 35.4%+11.2
80~89 95+12.7 93+11.0 80~89 36.7+ 5.8 23.2+ 5.8

mean=®S.D. mean*S.D.
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Fig. 7 Means of RPE at VT according to age and sex.
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Fig. 8 Relationship between % VO, at VT (Y) and mean number of steps per day (X).
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Thote THITHIMETsITY7z b, H567
m BEOHTEHEFT HREO = 2 v F — 1Y
T 59, 70 EomEE L, hoFAchiL
BB RD Vin S EIOBEMY I BIERER T,
205 RDRADER100% &35 &, T0BLL ED
VT 3B Cizfu61%, L Tile7XmysL,
FHTHSMETs & VT O RIEKECITA <,
D ki, BEES RN AEEEYHERL
T BEAEL, VT KEIA 7 < & $#93.0 METs
BEIBEINRHT EXRB LT 5,

4, BIUEMEFIEEL L@BEO Y OEH

VT KD RPE 1%, FELFLELALRT,

E3E FEL 84 3 B15H

RPEISEBE TH o, THIX VT KEDOEMER
EFH [Re&on] UTThar LamL T
%o

EEoEBNCE LT, —BRICHR2IAVD
%3589 VT ;D HR LB L £ L, &
BALH L5 CI AR iRE & Bbh b,

513, SEFE 2N BL610 A% KR LIcRHER
"o/, VIRIEEL LIcEESL o
BREORLTH B, BRARTFH XA LTS
DXt A 30 560 E TE Lic, BAEAIHE
L5 TR O 7o OEBNFTER |1 X AuX T
AT 5 1Ci340% 0 5 70% OEBRE N B
LW EZRTWBD i x DFERITEEEDL0%
MBS LT\, T, BERE V£ -0
FHEETIIHA %Y LY, Hh Eo#mED40%1C
M58, SEEH L YRDSRE VT EEO
HR %451 L LIcEBEEL, Ch ¥ ToHE
HAEETH b, BRETEE Y IZ U HRFOEE
ELTHE#HEEZ S,

HEABCRT, EBERMRTT 5 Dl
L ETAULELD B, TDIediit [4< ]
2T aF¥vr] Lo EBBRT Cnl, HA
DAR—VEERT b —2DITRTH 5D,
VT %L, ThEhOPERENERSE
MAREis A K — v EH Y EIRTHZ &ATE, L
b EBEIE M IT RPE, HR Z#5E & LTHV
HT ENTED,

EXv, VIIHEOEEESEYREL,
VT %2 L U CBEBERRE N X FHE3 511, 4F
B3, Bt > BERDD, BESL hOlke
»OEBNRE B OFERICIT VT BF o METs KED
Ly, EBOERCHA > TiE, RPER

Tab. 5 Evaluation of heart rate as the indicators (bpm)

Reseanch Center

Shindo and

Age S of Physical - Tkegami
(years) Miura Education, Hilgléggot 19909
19839
HR at VT 40%-50% Vo, max 40%-50% Vo, max 40%-50% Vo, max
30-39 115 110-120 115-125 115-128
4049 110 105-115 110-120 111-123
50-59 105 100-110 105-115 107-118
60-69 100 100-110 100-110 103-113

* : Present study, ¥99 : References
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VENTILATORY THRESHOLD IN JAPANESE

—as the basis for exercise prescription for health promotion—

Koji M1ura*

Key words: Health promotion, Ventilatory threshold, Exercise prescription, Aerobic exercise, Rating of perceived ex-

ertion

Oxygen consumption (VO,) at ventilatory threshold (VT) was measured in 610 healthy Japanese with differ-
ing ages (305 men: 45.1+15.8 years; 305 women: 44.3+16.0 years) to develop a scale for exercise prescription with
the ultimate purpose of health promotion. Ramp exercise test using a bicycle ergometer was used as an exercise loading
test. VT was determined using the breath by breath method.

Standard aerobic capacity was determined according to age and sex using VT as the indicator.

1) VO, at VT(Y) decreased with age (X), and closely approximated a single regression formula,
Y=22.4—0.16X (r=—0.626, p<0.001) for men and Y=18.1—0.10X (r=—0.578, p<0.001) for women.

2) There was a sex difference in VT being significantly (p<<0.01) higher in men than in women.

3) The work rate (WR) at VT was also significantly higher in men.

4) There was no sex difference in heart rate (HR) at VT; 115 beats/min. in subjects in their 30s, 110
beats/min. in those in their 40 s, 105 beats/min. in those in their 50 s, and 100 beats/min. in those in their 60 s.

5) Rating of perceived exertion (RPE) at VT was not influenced by age or sex differences, and was about
13.

6) The minimum level of VT, at which daily living activities was possible was about 3 METs.

7) There was a significant positive correlation between mean number of steps per day and VT.

VO,, HR and WR at VT decreased with age although there was no sex difference in HR, and there was no
age or sex difference in RPE. These results suggest that health promoting exercise can be prescribed on the basis of HR
which would be identical figures for men and women of the same age, and also by RPE specified as less than ‘‘somewhat
hard”’.

* Faculty of Education, Okayama University



	43_03_0220.pdf
	page1




