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A Comparative Study for Estimate of Energy Expenditure
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Summary

The purpose of this study is to invent a new equation for the estimate of energy expen-
diture in usual life. According to the HR-V O, method, the energy expenditure of seven
health adult man (age: 33~52 yrs) has been investigated. The result shows that exponen-
tial recurrence equation (ERE) is more practical than a linear recurrence equation (ALRE)
or two linear recurrence equations (TLRE).

First, the corelation coefficient between the energy expenditure and the HR is as fol-
lows: r=0.95 in ERE, 0.97 in ALRE, and 0.64 and 0.94 in TLRE, respectively.

Then, though the ERE is liable to show a little overestimation of energy expenditure in
high HR, we have got very similar calculations to the experimental ones under 130 HR. SO
this ERE is the most suitable, considering the extremely rare appearance of more than 130
HR in daily life. On the contrary, ALRE is liable to produce too lower energy expenditure
then the experimental calculation in low HR. Also TLRE has a defect of producing diffe-
rence in grade between the calculations in basal metabolic rate and resting metabolic rate
and the in exercise even in the same HR.

(Journal of Health Science, Kyushu University. 9: 135—145, 1987)
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AT ARG T 31CH1 > T, TTLERBLUL
o —-JRE, MENE, RRE ARKKRZLEED
NWRF x oy 7 EEBE LI, T, BE, REBLU
BE@FEHORRM (8L 35T TIBHE (13

R, WHREOSERE

BREER g

WERE | F 4|8 K| E | BRE |HEHE
(F) (cm) (kg) | (nt/kg*5?)| (%)

T.M | 52 170.7 | 70.4 4.9 14.4
A. T | 40 165.7 | 64.9 52.0 16.5
T.C | 39 170.1 | 71.7 51.9 16.2
Y.Y | 39 171.9 | 75.1 41.9 17.9
M.Y | 36 169.7 | 62.2 52.1 12.5
T.0 | 33 163.6 | 58.6 46.3 10.9
H.M | 33 174.9 | 69.3 47.1 15.1
E ¥ {E| 38.9 | 169.5 | 67.5 48.0 14.8
BHRZ | 6.46 3.78 | 5.78 4.05 2.42
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r=0.64
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BHIBEENSAETIRIEL, BRENEERKRD
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IE Vo, ERPOSEH LAz AT —HER &0
L DBRED S T ANF - HEBOHENZIER L 12,
L L, AFRTE, BELEEDOBRREINELER
LTWEODT, FRME & ORETEE D E =
FOvE —HEE L OMGRL SREHEEX DR 21TE
OfCo

DA E T 2ovF —THE B & OB ERDHTA
54, 1 >OEFERROFE KR OEL (r=0.97),
WOTIEHERRIE < (r=0.95), 2 >OBEREERN

DBENREBEL -7 (r=0.64, r=0.94), L»L,
HBIRH O AT, SERROBEIRAH L LET
WV, 22T, BEHERLAVT, HREC &ic
O E T ROV —HER L OBRRAERD, 205
DOBIERICEBO R A RA LT, SO
YD 1 B0 vE - EEELELL, ThEh
DIED 72D THME & BEEREE AR 410R L,

1 >OBEHERROFE (DR) &, EsLU%
ERBIED DT H 2501,/ D T v E — N
BOVHEE LB L THEE, 2ROBEBERRDSL
(AR) D 1/2THY, EHERROLE (CR) ©
1/6 4B TEDES R L

2 >oEHENRERIC & 245 (AR, (BR) T,
2 ODWEHIRZET BEDE L, T 155 B

®2. AEEETOLMEL 6RO L—BDZINFE - HER L ZANVF—HER

(kcag,/ day)

s | AEREAR | CANREAR | R R R a;;;;gfsf
T.M 5,079 6,411 3,480 3,098
A.T 4,279 4,288 3,814 2,856
T.C 4,151 4,428 3,651 3,298
Y.Y 5,872 5,297 4,455 3,455
MY 3,773 4,500 4,434 ' 2,861
T.0 4,119 3,926 3,568 2,696
H. M 3,406 3,689 2,981 3,188
Iy i 4,383 5,077 3,769 3,077
TEHER 2 833 1,337 528 276

RI. HEEGHOLME,» LROLAFEL ) 2 A LF - HERE
CARBZANF—FFERIH T 5 2 AL X — R BOHE (%)

(kcat kg, /day)

—OOEMREIRR | ZODEAREER FEEEFER
T.M 72.1 (63.9) 91.1 (10.7) 49.4 (12.3)
AT 65.9 (49.8) 66.1 (50.2) 58.8 (33.6)
T.C 57.9 (25.9) 61.8 (34.3) 50.9 (10.7)
Y.Y 78.2 (70.0) 70.5 (53.4) 59.3 (28.9)
M. Y 60.7 (32.0) 72.3 (57.2) 71.3 (55.0)
T.O 70.3 (52.8) 67.0 (45.7) 60.9 (32.4)
H.M 49.1 (6.7 53.2 (15.7) 43.0 (9.4)
SE ) fE | 64.9 (43.0) 68.9 (51.9) 56.2 (23.4)
EHERE 9.79 (22.50) 11.66(28,07) 9.27(20.71)

() PuEmRE



BELEFBICBI2HEEBT XV —BHETE D7D DEBIIHE 143
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T, BEEFEPOMIBICEB L TA BT &I
T 5, MERY IRFHS LTV BEROEBE, 13
& AE OB OIS0,/ BT AR L, —AD
551008, HAEBA 5 LRBHTLIEL, 1204,
SULCEINT 20EA 5N Po2E LTS, &
7o, LRV 3, EROFREFE ORE, KR, B P
DILEEIZ 10088/ DEC A BT EIFAIEL, MAT
b, ELNTH-7EL TS, &5, Konno
581, HEFEHBROBEISEENRELT, BE
HEIERICER &SSP - 7o DHS 98~ 1324, 5 L
DL, A T2~054, DO TH - 12 &
LT3, Ffkic, Glagove S?DFHABEERR E
LB TS, HETOPHELHEEIE 70~105, 5%
Td B, £, Shephard "DOREHEEL LUHES
R E LB Ic kB &, 1008,/ 3 F O HEEG
92.4%TH b, 100~1204443136.3%, 1208 53LL
FR13%TH-ELTWB, CDLDHiT, KES
DAIT & > THEEEROLHEEE, 1008/ 20T
DHRHEBIREAETHBEERL 5,

S5, RI3TRLELDIC, AEBREDEE, L
HEASE0H,/ LU T OHERE I, 0~33% (Fg @ 14.7
+11.87%) TH D, 51~9041,/ 5 TiZ60~T79% (69.7
+7.99%), 91~13041,/ 5 Cld 2~21% (14.1£7.78
%) THb, 130/ DL LRL SN P T,

ZhwwZ, EHENRRT L 1508, LTk
DMHEICH L= 2 v F - HEBOHEMEISPPEL R
BAAREE DD 503, HEEFICE O TOHAE 130
/53U EOHBERIBOTENTH BT, HEKE
JRRIC Kk BHED, Dii LbfthoFgick~NTT R
WE—HBEBE BRI T AEREIDIRVEEL &
Do .

Wi, 8% OEREO O EEFEOMEED SR D2
—HOZXVF—HBEL I X VF-FFERBICOVT
KEFLTAB (F2), BEAEFBEPROLAKD O HER
BEOEHEREHOT—HDOZ X VF —HBEEATE
LCAHBE, BB LURHHOMARSHENS D
WhaE T.M Ti, 2 20BRENRRICEZHENR
bECEM L, £, HEE, F=XETE0 VO,
max BAEL, BIRDB L CLEEOEEIEND
WERE MY I, 1 2OBERZERRICL 3 HERBL
T, RHELEH LT3, #ic, VO, max &L,
DHEEBRENEY, $78bb—HD 5 bOKES%
LEEK80~ 10043,/ B THEEL TO AHBRE Y. Y I3,

1 DOBERERRICL 2 FESROELEH LTV 3,
B, WHE MY BLU Y. Y #BRL fho 5 Ad—
CHOZRAUF-HERE, EHERRSR DL,

wic 1 >OEKEIFR, 2 SDOERENRRIR O A
COVIZANF-HBEE LS ST,

Eok, BHEERTRDL—HDO IR VE-HEER
EIANF-FREREAME L TAS EAGEEEME
Moo | KOO 2 vEF—RER L O EEEIE
WTB0~33% bBHER TR Iz 2 VF —HEED
Epote TDT LR, THFRNMF-—DFHEE, Kk
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—~REBAEEL D ICHE L, HBLTHI, i
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LoFE g

90 110 130 150

REEEER Ga/5r) 50 70
A) 2ARHEAREF R 6.0 | 23.0
(e ZH0A) | (1:3) ] (3.5) |
B) 24 EAREF X ) 37 73 109 145 181
GEEhED A) (14.6) | (16.0) | (18.8) | (22.5) | (26.8)
C)ig % |4 X | 18.0 | 30 52 90 157 276
(FEHE ~ EE)) (3.8 | (7.0)](13.6) | (27.1) | (54.4) | (10.9)
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(FEFE~ FEH) “(7.3) ] (10.9) | (15.3) | (20.0) | (24.7) | (29.4)
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