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Decimalized integration of %HRmax for estimation of activity levels.

Takashi Kitaura and Tetsu Numa

ABSTRACT

Some new estimation methods of physical activities were designed for some precise
exercise prescriptions and were tested. The heart rate was recorded in a bicycle erogometry
as a laboratory test and in a skiing as a field test.

The heart rate was calculated with two methods primarily. On one method, the score
of heart rate during exercise was integrated and decimalized after the calculation of % '
HRmax to every minute heart rate. It was named the DI% HRmax with thresholds of 30%,
55% and 70%HRmax . On another way, the heart rate was calculated as rating scale of heart
exercise points (HEP) on a basis of resting heart rates plus 15 beats perminute.

The HEP showed similar points with DI%HRmax (30) and DI%HRmax (0) of low
thresholds. These points suggested reasonable and conventional volume of physical activ-
ities. But high intensity of exercise was demanded for the development of respiro-cardio
function in the high thresholds.

These scores are going to be avalable for exercise prescription for diabetes and obesity,
if the threshold are used properly.

Key Words : Heart rate, Heart exercise point, Decimalized integration of %HRmax, Ski,
Exercise prescription
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EFEHIEEUKIET 4 0~ 8 5 BNMELSWMET, FNHITLIAKIETIZIS 5~9 0%IcHH
LY L) R ERENE TLRENEZICL > TR BOND LTI BRY
PBEICLTHERELR, BLEIICLT, FELNERL 2LMERHES (HAT) 57
P BEICSEF I LR L D 1 5L EN S 1 0488120, 18HEL

CTIEY BAEEZ, I k.CIEEGE 4 (Heart exercise point, HEP) & & L4

FL721O S E U CIZEREER L L THERI LI A F ) 247, 74— FT R EL
TAX—igHz W) EiT7z, i
BEEZ XOHEBREIISRKET ANVAY 7y PR—LERICAHBET 21 9%~ 2 2%D

BFL0&TH2, HEEI LT A L VIIBATHERERT A L& L TEERAVWLNSP

WC 170 L AN FHETH 57, LERETEZMMBFEEICL) TV A -5 —BXTEE

L, E=5—EE (7778F) CI2ERTCEEREEE (£+—74) o ki



o AU TR EEIC & B LEhIE SNt o) SR

o 2 KRET 1 0 SikaRk e R L 7278, S5 0E&E T4 8122, 0kP-2,
75kDP - 3. 5kPOATTEML . BEF0EE% K EICRELK TR 7Y
b L72e PWC 170 B &EARORKEND 1 HEIcBo N 3a s AL T L2, §X
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F1ICHEBREOZERIREE R L2, #HBE]. M. »E#HEF L L Tz i~F &
EHRETOLWELRL 7205, ZNLSHIISICERE L RFBII R oL o 72,

£1  WEHEO SRR
NAME AGE(years) HEIGHT(cm) BW.(kg) - REST HR (bpm)

KM. 21 177 72 75
H.N. 22 178 70 85
M.H. 21 176 74 7
KA. 20 172 - 73 75
HK. 21 179 75 73
TK 22 170 73 75
N.Y. 20 177 77 85
H.S. 21 179 77 85
TF. 20 . 176 69 63
J.M. 19 166 57 = 77
MEANS 20.7 175 717 76.4
SD 0.9 4.07 5.49 6.69

K2IHBEEI LI A ) ORRERL 72, LIAKENBEZ30% - 55%-70%
TEZHE 1 2HMOHENRT X¥T6.28-4.15-1.83 &%), HEPTI26.9 &%~ 7z, 4
BTN —D2TH 5 PWC 170 L nBAR%E RTA 5 L ThENNHA L Offic At
BIBERA R I, e S NAH TR U T b IRIE BB AR T A TR GBS AT 5 fA
BENIFE LA TL/II Kb Rhh RSz, LarL, il br—=>710 & 58180
PR SCBC OB L IRO91C B —5800h I X3 5 AR B B AR T B 2 H BROFER & L
B s, HEPOBEIZ ML & BT 5 L2 VIEHLC 2 2L 250 552 5 LU0
Kk & DBHRTIZ D % VKW KIEDHICHES T2 LRI NS, L2 L, SEND L I Ll
BMEMOBARELL b, HEBBEKEDER EREMD 5 & ) 25 TR OE &
D BT ONTHEUHI R R BT L T 5O THESVINSU KA TR EB L EE %

#£2 HEBEINLDIAFNICLLES
NAME PWC170(kpm) Di%HRmax(0) DI%HRmax(30) DI%HRmax(55) DI%HRmax(70) HEP

K.M. 1,157 6.16 5.96 3.27 0.00 6.70
H.N. 986 7.29 7.07 5.65 3.10 6.70
M.H. 1,257 495 422 1.80 0.00 5.10
KA. 1,098 6.26 5.98 276 212 6.80
HK. 1,156 5.59 453 259 0.00 5.90
TK. 990 7.19 7.19 496 3.14 7.80
N.Y. 876 7.99 7.99 5.99 473 8.10
H.S. 1,070 6.40 6.13 3.91 1.45 6.20
TF. 1,220 6.17 5.90 3.69 0.00 7.40
JM. 935 7.78 7.78 6.87 3.80 8.40

MEANS  1,074.50 6.58 6.28 , 415 1.83 6.92

SD 119.30 0.91 1.19 1.56 1.71 0.98



TSN LTAK I & 5 BB B Hit o) Bl 65

L EEbNB,

E3CHEEIALDT A b ) OEBEFREIC BT 5EHE & ZEENEEE T LR, 600
k PMOERTHOEITIZ 2 0 MENE—HRmMax»#H200bpmTH b L 2 &2 5 &
OEKHEET3 0% (#9113bpm) R a2 AV EAN B 2 EHHIBAL 72, 2 HEUINEL O3
K THD & 5 5% (144 bpm) LI EOMIELEAT 2 L # 9 BMOE) Z DATIEEOR
S riebWTihsHB Lz, HEP & 0 %Ki hBE A TE 72, EHENBE L
L TALEHMBNZIE0%E 3 0% KEIHEP Linw iz RL72DICNL, 55%&
70%ia0 7k VIEEERL 72, HE P 0 %/KHEN(E & Hlt U T b itz i3/ U 2es
CHBHELAD L, ECBETIHEMCL ), ARHFMINT S LE/RE LB E
# 9 Bl abns, :

#3 Wl AMRENE S
WORK(kpm) DI%HRmax(0) DI%HRmax(30) Di%HRAmax(55) DI%HRmax(70) HEP
2400 151 +0.32 121 £0.62 0.11 =033 0.00 +0.00 1.48 +0.36

(1.03-2.02) (0.00-2.02) (0.00-1.11) (0.00-0.00) (0.9-2.1)
3300 223 £0.31 223 £0.31 1.25 £1.05 0.21 =045 236 *0.32

(1.62-2.67) (1.62-2.67) (0.00-2.67) (0.00-1.41) (1.7-2.9)
4200 2.84 £029 284 £0.29 279 +040 1.62 =142 3.08 +0.31

(2.30-3.32) (2.30-3.32) (1.80-3.32) (0.00-3.32) (2.5-3.5) -

TOTAL  6.58 +0.91 628 +=1.19 415 £156 1.83 +1.71 6.92 +0.98

Values are means = S.D.with ranges.
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HR IN SKI LESSONS

11 «<1stlesson— | | «<2ndlesson — |

w ' E-HRmax:175
1 Rest HR:70

HR (bpm)

8 1.3 18
TIME OF DAY (hour)
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