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ABSTRACT

Cardiac load should be taken into consideration as an exercise intensity
in case of exercise prescription from the stand point of safety. Double
‘product (product of systolic blood pressure and heart rate) was studied
and evaluated for the index of cardiac load.

(1) Double product is a valid index of cardiac load, because it has a
high positive correlation between myocardial oxygen consumption.
(2) Systolic blood pressure during exercise is a linear function of heart
rate. This means double product can be expressed by the following
equation;
y=ax’+bxzx
here, y:double product, x:heart rate
(3) The constant a and b in this equation can be determined by an
experimental procedure. Double product can be calculated from heart
rate using the equation with predetermined a and b.

(4) Possibility of the development of a compact watch-type instrument



which calculates and displays double product from heart rate in real time

was discussed.

1. ¥

i

BEFREOIE LD - 2R3, EFHAEEED
WA A AT =7 2 EQEBHIHRICE 1T 5 KR
FEOREOBRICS, Tl b —= v/ OEHMN
FREOEBRMUBEICBNTS, BEERESTH
. BEHBREDOAr—vELTHREZSHN SR
TVBEHDITRRDEIBEDHH Y.

(1) BEFEHNRF -

® kpm/min @ kgm/min @ Watt
@ Joule
(2) HEFFEHIR Iy —ov

® VO, ® %VO.max ® HR

@ %HRmax & %HRreserve ® RMR
@ Mets RPE ® kecal/min

NOBEZEHR r — i, ADBAICH L T—Ek
MRICT > EERT RO BHERTH I 05,
EEIETHRE L LTENTHD, TOEKICE
WCTEETHA. 12X NFENERLEFOR)
RERDIBRECRIRIPTCLDOTERSD
Thd. LrLEA—LFERTH->TOARDBHE
THEIRVE -, PRCL-TRESEL, PR
BEABTESZ L, $A—EARNTHEBE
BTk » TRIEDSES . Ulchi- THENR F —

Wik, HEEAD S RfcEHBRER D UREAEE

BOEBEELTRATLHEE TR,
Tt UTHERZN R r —vid, HAMBEAL
BRREPICIEE Lic o 2 v — B, EEREICEL
THRTIAERRIEORE, 50 IEEHBENE
HREIRESSOOTHD, WINbEKIM»S
RICGEHRETHS. HIERTHEREHEELE
TEZATEO. EFLTOBITIIEEZHR 7
—VBBERAINTORERBC LD S. ELIC

O (HR) REEAES TH B EbH T,

EBOBEHT I FbhTH3.

Z{DBE, ThoHEEENRr -, HE
MRy —vTh BRI Z. MIIZVO,
12 kpm/min g @I L, HRIZZE 72 VO, ic L@l g
5. UL7eid->7T HR I3 kpm/min i & HH 5.

ECATHEREEEEL N -TS, 2hidEH4ke
KEULTORBELEZL2BE0D 50, BHO
BHEECEAZOBOAHEE RITLEHEE) &
PEHFOEME LPEEZIBTINITESEVE
&£bH5. HR U FEROEHENR 7 —vid
HERA KON T A 0¥ — 5 5022 E 1 KE
BICH2bDTH3ZEDS, WMUTE 2 IEEK
SEROBEETHD, RHOREEEILTLD
—H 3B EIBR S,

BHREOEFHRBEORELLTRE, T0XH154
SEEEEICHEYT 2508V ST 5,
L=V OEBL I LTIRE N A E
B, LSDEEEENI AIEEROBELIMA
UGN SBODTRIENES S . 154
o, 2REBHCBE L TELANAEEZAS T
BO—>HLETH 5 EELLNE L, Fcih
FIE AR =V EHEOEZ BUBOREPLZOER
FWICEERTZEEZoNEPLTHB. Lichis
T#A2LORMD» S, NEHERZRTHEEORE
DILELISS.

HR ZEHRF IS L TR ALBORISTSH
25, BLIERTRLVAEBEEET EEION
Apd L. UL UDDEBEERLEOLER
TRINDEEBLIFBEBENTHAS. TOL
BOKBERIHREZYTREZ SDOTREL, M
P T EHREEEESEMRLTLS S, Lich-T
DEEEE UTROBOLERS 20V EEOHH



TRTY 5 OICDETRFEBRELEICHEES T
BHBEMTHBEELLNSG.
AFFRZCOLIBRMM S, DEEEOEE
ELTo F7w Fas sy (BIF DP) 280 &
i, TOEREHEEZRHTELLEbIC, ZOHEK
RIEEOERICDVTRALLS ETHHDT
H5.

2. DP LHROBRRICET 3E MR

DEO 1 BORMICL > TRINBEFRERIK
XTERINZ™.

w=Pre V+Iomv?
Tz, w=HEE
Po =33 F
V=1EHHE
m=VODHE
v=3HH I 13 MK O FiHE

LichioT1 o HOLHERETEb bkt ER

HRDES ITIES.
W=w-HR
=(Pme V+Yomr?) s HR --eevv o (2)

XD ICBI2HFLOFE1IEHRE, MEKHKLT
VRZMEERLHE T OIKELREETHD, O
HIRZE - BHEETHE. 2 LTHE2HIZZOME
CEBI ANVF 2525700 DHE, DF0E
HLETH 5.

XK OGN TN AEZ NS DEFITRA
ULTHBE, B2HOERFIFHDOZNICHLT
BHT/RIL, LEB->THIELTbRNC &8
bbb, Lich-TR(2) BRATHEUZIESC
EMWTES.

W=PpV-HR

coXERONE, FHME, 1HHEES X
UHRZHFET R L L > TELEOHERE
RDBEDBTESL. HALBICDWT S FRRICH
HRERD A EBTEED, ALEDLEEIN
BIREMEVICDICELZORFICLE L TEDT

NED. LEed-TCeeTRINBEHELTED
KDV TDABREZTTDS.

UL LEEBOBETIR, FARDNTINLD
N5 A=A —BRT S EEARARRICEL, ¥
BTH-7& LTHERAMTRITL.

DB OMBERE (VOO LER I,
WeziELZLNG. COFREESHIZ VO,
MOEEEOREELTELTOVS. L LeVO,
OHEICIZLEA 7 —F VEBKRETHD, BE
BEMEMESAD) A7 2SI CEE2FI2ETD
784, ERMMEICIZRT 2. L LIRS VO,
EHEEOEOS X -2 —BbhiE, ThELE
HEOHEEE LTHW T I &I 3.

WRHE KA E (SBP) & HR 0F%id DP % 2 Wi 7
Ly ¥ r—ULA4 Lt Fogs v (PRP) & HiZh,
VO, EHBOBENC EBMONTI BYY. &
%13 Nelson' |z X% &, DP & cVO, OHEB%
¥%130.86TH 5 LS.

CNHDENS DP RLEBEEDIEEZEE LT
DERVKREL, BURLFLEEZI LSNP,

HEEI WX Y5 & SBP i3 HR ic e LTy
RKTBZEBFOENTNSE. TUAERRTET.

SBP=a-HR+b  «veeerererns (4)
7 DP QRN TERING.
DP=SBP-HR  «eeerrereees (5)
UichisT
DP = (a-HR +b)-HR
—aeHRZ4 Do HR  worvererenee 6)

TRHbLDPRIHR 0 2 REKTHB. 22T
EHab LU bR, EAOEEPZDMOEKSE
BICL->TERLTHAIEZEAONSL, Ft
BEHOBEICL->TdE-TL B ENFHREIN
%.

CORICBOT, ERaBLUbZEHLLLD
BELTBOE, LRI HRZR/ 57210 TDP %2
BHTAE08TE, Fhthick > TLEBERE
ZRMTBENTES. EEDXDIKatbd



BAZESCESEHICL-TEREEEI LN
ODTZhsREAEI, £ L GEREREICER
Bk 3008E% L. LrLEL oflicon
THEAL>% a BLU b OENS UEET A
BIE, ZNEd->T—HANETHLLHETD
B s
ZLTZIZTRETOHAICOVWTERWICa B
XU Db 2EEL, DP Oo#ERERDTHB &
KT 5.

3. ERAOEM

1. EROBEN

., COEHERICOWTHEL OHREOEH L
B Lo HR & SBP #flzL, DP & HR
OBEFER (R6) KB EEHaBIUbERE
THCEEENETS.

2. EBOFE

1) Bz

2 LOBERABTFERRE L L. SBRE
BAEQEBEICHE L, 12124 B IS0 EE)
BfT>TOWBHETHS. HLORKREHITRT
KR LI EBYTH e,

Z 1 Physical characteristics of the subjects

Subject A B
Age 21 20
Height (cm) 173.2 | 169.8
Weight (kg) 62.4 64.3
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% 2 Relationship between heart rate
(x)and systolic blood pressure(y)

Exercise f Subject Equation
Treadmill A y=0.60x+77.3
Treadmill B y=0.72z2+71.8
Bicycle A y=0.75z-+71.0
Bicycle B vy=0.782+71.9
Arm crank A y=1.08x+54.5
Arm crank B y=1.132x+48.3
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Watch-type heart rate counter which displays
real time heart rate during exercise and rest
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