Table 3 Correlation coefficients of observed basal metabolic rate(kcal/24h) with the variables examined

Age groups
3109 years” 10 to 17 years’ 18-years#
Variables Male Female Male emale Male Female
Age 25% 32 - 19* -.02 -.62* -.56%
Height 35% 43* 9% 25% .61%* A7
Weight 47* 49* 30 A42* T2 J0*
BMI 24% .04 26% 31 42* 54%
Temperature-outdoor -15 -07 -55% -.36% -.23* -35%
Temperature-indoor 01 -.09 -.38* =27 ~11%* -.20%
Humidity -12 -.01 -.45* -24* - 23* -.20*

BMR: basal metabolic rate, BMI: body mass index, *: p<0.01.
#: See Table 2.

Table 4 Major variables selected by multiple regression on basal metabolic rate and cumulative percentage of

variance explained (RH

All Subjects Male subjects Female subjects
Variables %o Added |  Variables % Added {  Variables % Added

explained % i explained % i explained %
Weight 477 Weight 478 ‘Weight 409
Age 61.2 135 iAge 679 200 iAge 59.6 18.7
Sex 71.4 10.2 ;T—outdoor 73.4 5.5 ET-indoor2 64.5 49
T-outdoor 75.2 3.8  Height 75.1 17 Age’ 67.0 25
Height 76.7 15  iT-outdoor’ 75.4 03 BMI 69.0 2.0
Age® 77.5 08  iAge’ 75.5 0.1 iAge’ 70.0 1.0
T-outdoor” 777 0.2 Humidity 75.6 0.1  :T-outdoor 70.3 03
BMI 77.8 01 5
T-indoor* 77.9 0.1

Dependent variable: basal metabolic rate (kcal/24h). Independent vaniables: age (ycars), sex {dummy variable: male=1, female=0),
height (cm), weight (kg), BMI (body mass index) {kg/m%), T-outdoor (temperature-outdoor) (*C). T-indoer (temperature-indoor) (C),
humidity (%).
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Table 5 Summary of the statistical analyses on the differences between the predicted and the observed values

Predicted BMR and MeantSD  Mean difference+SD™ Pairedttest  TE SEE
observed BMR {kcal/day) (kcal) P value (kcal) R®  Pvalue (kcal)
All subjects
RDA-Jpn equation 1125.4+196.1 -68.2+110.6 0.000 1297  0.697 0.000 1034
Schofield equation 1277.12219.4 83.5+118.4 0.000 1446  0.709 0.000 101.3
FAOQ/WHO/UNU equation 1282.8+216.8 89.3x119.1 0.000 1483 0.699 0.000 103.0
Observed BMR 1193.6+187.7 e - N - - e,
Male subjects
RDA-Jpn equation 1193.9+190.2 -84.2+113.9 0.000 141.5 0.665 0.000 106.7
Schofield equation 1380.9+222.8 102.8+131.8 0.000 167.0 0.650 0.000 105.0
FAQ/WHO/UNU equation 1381.2x231.7 103.1+138.7 0.000 1727 0641 0000 1104
... Observed BMR 1278,1+184.3 - - - - - o
Female subjects
RDA-Jpn equation 1055.1+176.3 -51.94104.7 0.000 1165 0.648 0.000 875
Schofield equation 1170.8+156.0 63.8+99.0 0.000 1174  0.621 0.000 90.7
FAQO/WHO/UNU equation 1182.1+142.0 75.1292.7 0.000 1189 0.632 0.000 894
Observed BMR 1107.0+147.4 - - - - -

BMR: basal metabolic rate, RDA-Jpn: Japanese Recommended Dietary Allowance, TE: total error, SEE: standard errors of estimate,
2%: predicted value-cbserved value.

Table 6 The differences between the predicted and the observed values in the lean and normal-weight subjects (18-year.

Predicted BMR and MeanzSD Mean dif’fcrf:ncetSDga Paired t test TE SEE
observed BMR (kcal/day) (kcal) P value (kcal) R Pvalue (kcal)
Lean
RDA-Jpn equation 976.8+£171.7 -116.4x109.2 0.000 1594  0.611 0000 978
Schofield equation 1198.7£192.4 105.4x99.8 0.000 145.0 0.732 0000 812
FAO/WHO/UNU equation 1196.1+199.5 102.82102.9 0.000 1453  0.738 0.000 80.2
Observed BMR 1093.3+156.7 - - - - - o
Normal
RDA-Jpn equation 1183.8+166.4 -60.5+106.4 0.000 1223 0.667 0.000 1049
Schofield equation 1380.4x185.1 136.1+102.8 0.000 170.4 0711 0.000 97.7
FAOQ/WHO/UNU equation 1387.4x189.7 143.0£104.8 0.000 177.1  0.708 0.000 982
QObserved BMR 1244.4+181.7 - - - - - -

BMR: basal metabolic rate, RDA-Jpn: Japanese Recommended Dietary Allowance, TE: total error,
SEE: standard errors of estimate, 3% predicted value-observed value.
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Figure 1 Agreements of predicted basal metabolic rate with observed basal metabolic rate
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Figure 2 Differences between predicted basal metabolic rate and observed basal metabolic rate
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1.9 keal/kg/day, 34, 03, 1 keal/kgLBM/
dayThotr, ZNHORERELL, KIEVS
DG O S I LR R I M o P AR
AT, FELSE 0 OEBAHER
<, TESA) QA LBUS Y OfE
RSP E R TWAI ERTENRT,

Ehit, Tryryr—rRAECLIAEEOS
FEEHLNALEEELL T, SEH A —
7 (N=42, FE 6145k, BMI 21.9+2.1
kg/m2, VO.max 32%4 ml/kg/min) & {EEE
Zn—7 (N=37,60X43%, 21.8%x2.2 kg/n2,
29%4 ml/kg/min) 4 THIFLE, 1 H
Do R NF — R (1, 9652299
keal iIZTHEFH L AABEITA—TD
FHREN T — T OfE (1, 8492296 kcal)
L9 LR 120kcal B < 2o TN, HEHAY
WCEHEERETE M2, FLT, K
AR L HSE D (F <1, 1591136
vs. & b U1, 1312119 keal/day), RE Y
o0 (22.4%2.7 vs. 21.0%2.4 keal/ka/
day), 3L TCLBME /= » (33.4+4.3 vs,
32.0%2.9 kcal/kegLBM/day) D W Fih b i
EFaERED Lo,

B%IC, EFREEZRFEIZL T, KK (K
W)Y | BEMERE (AERE & LBM) & RN
HEOEBEFEIZI DL TRHFLE, OBR.
FHEKMELERIZ, KE. HH0IIBME &
BEAHE (Y keal/day) L OBICIIFEERIE
OHEBAERRED O, UTo LS RER
EHEIB LN,

RE (X keg) - ¥
0.001

LBM{X kg} : Y = 19.4 X + 462, r=0. 567, P<
0. 001

ezt T, Travda—gq
EFoTW O EFELAHELEGTEOLVE
EHEEH T, KEH DV ITILBME ERBN
HE (kcal/day) DB{EA B L., =hFh
AEALIEDHMABRERH TS (B8 ;

11.8 X + 522, r=0.609, <
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FEEREIQVARBERTE SN,
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AHETHBE LETEELHERE T
HERICLOIEARABNE~DEBIRD L
MNighol, Ibic, BEOER - 2 F—
VIR DEEERS LA LAR e &
BERMESCERD->TL, kK. X
UERRHBICIIRERENAOR D
Foo FEMABE (kcal/day) IIEBIZLAE
BREETCH-T,

2RI DN L, TFRESR)

REOEFEHREN TOE V) . 5D
Wit THEE) KB shdsEx60dF
EELE (GER 50-695%) O EBAHEIT
(FEE] I RIh TV AEEFEL YL
BWAKETHDL D EBTERE,
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IANVF-HB B OREE FHTAERAPELATHWDIEY / ~ VEE (CLA)
. YT ADEEHEERRICRDEEDEE, BIFREA LA VIELSDEER %
LB, 22T, BHERAZE LT CHERB(BEH 2RSS C2EELT2BTT 5
AT, BEEHORBFEEOEEZRE L, KIEBAI CLA 2FMT 2 & KIi1t

AT BRI, B4 Y AU YIESED bz,

—%. BRI AEI CLA #ifFmL

I a3 RIS A YA YMER EOBERIZE (RED S5 NT, R ICES
BEdsmAdr L7z CLA BIEHEBCEDLLTIANVY —ERzSOBE 2RI 585
25, BRUER LAV ARBWIESICBEERPE L 2wl EPHL AL o,

A BFEEM
AR, B b AR v s F N
— AV ANF-HBELHERRT S
btreoRk@EF-sETrEREHEL
T, TAVF—HEREIIZETHASN
TEBREZEL
FEEEDABFRICB N THRLIE, 77
AFkiEY) 2 — VEE (CLA) %R
HELANF-HBFITUEL., KRB
BB T A L2 BELTWE, L
L., BIEBE~D CLA OEMIZFED
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FIC, KRR TIE, T3AVF-HE%
BOLHEERSELLTO CLA DHEANY
FHLPICTAHMNT., SEFEERT
T® CLA DAEF I W THE Lz,
B. WfRFE

7 BEFD CSTBL/6 < 7 A KRR & (B
i n¥F—t 10%) S&EEBE (JRES
IANFEF—H60%) %52 FEh CLA
DM FRMOEHTT 19 AREE
L7 CLA O@FEmidERd 1% (Ww) &
L7z EBREMAASEK) v 7 F ¥ N
—THVWTEREHRRELHE L. RS
Efi&=. m¥ 12X, GOT, GPT
EFxlE L,

C. HFEER

FEIHEF L <V 59 CLA DR
MG EE 2R S, BEEY
EEENS S (p<0.05) . BB
CLA Z#HMLBEIE, BB L O
M A > 20 Y DOEMAED & iz a8,
B A~ CLA DR TERERT.
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BEAENZEFIERHI & (REREZREHAEE)
SHEFEREE

Ea—ohalA—4—( kS TR N X —HEBATOBEICETIHE

DEAEE TR OB EAARERKE BhEeE

WEWHGAE BIRE MSATEGE AESIHE - REFER FEFEEMEE = £
Wik Fah  MSZITBOE AE SRR - REFEF KERERFRE KowrEs
W s MRSITTEBOEAE VRS - KRBT ICASEEMER PEAR
BET MSITTEGE AENREEE - SRR @ERE N EENES

ELAAEE M 5 MITBIEAEMEE - XEWAH FRFIERFRE & B

MERERMEELTRAVWEE2— 7 B2l A—#—(indirect human
calorimeter: [HOIZ LA = 3% — {88 E(energy expenditure: EE)EED
HERX TLa—VBREEBRICIVESRL:, IHC OBEENTIY /—
N 6 FERERRAES YT 8 BIDEREIT-7-, MELET A2 — L OEED
BIROT-HERIABEEE L, IHC ICLOBE L/ 21 BRI D EE L D3ET, 0.5
+1.7%(mean*SD,n=8) Tholo, Fio, RERBLEERELLICER TS
T AT X LEFERL 6 O EE 1L, B E 0ER 1.1 £

1.9%{mean =+ SD,n=8) T -i-,

A DIRBK

HC L, DEBIELCERNEEICKL BE 25
BEDOERELTRIEELT S, l BOREED
IEFEAIE R, AR EEEs BT x
¥ EBAMETAFIEORESERETS
LTEECTHS, FIT, BRFFETIL. -
FRERTICRESN IHC (ZX 5 EE BIE DR
Ea Taa— U ERR LTS - MR LT,

B. IRk

T &/ — /b { model:060-00446, purity:99.5%,
WAKQ pure chemical industries, Lid., Osaka,
Japan) {7~ L 7= 7 /23— F 7 (model:
180-821, capacity: 125mlL, YAZAWA Scientific
Co., Ltd., Tokvo, Japan) % . & \RETEEEN
S HC OBEZENTE AL, 6 BFH%E A BIE
ENSEOEL, BERROTAT—LT 70
E & # N7 v % — ( model:PB303-S,
readability:0.01g, Mettler Toledo, Inc., OH, USA)
WEVEIEL BIELAET AT — VO EEERD,
IR 1g Y70 TFTAa— b ORIBEERE
7.09cal/g #RUDZLICEOBER B OEEL
Lz,

IHC (Z4% EE OBER, FIEZEORK -HES

BT OEER CB(LRFREBLIOWENHER
FHEE “BRIERBELEESBSTERD Weir D

7. (Journal of Physiology (London), Vol.109,
pp.1-9, 19NITIVFEHEND, BTz —L8k
BERRR I WL IL DEERENEE IO

T2 DORERE 4 8Tkeal /L%, ERHEE
ICEUTEE OREEEL, 1 SBICNELEE

EE #REFaICEH L, £OEEERELE, T/,
B EXFL MR (= B IREEA R/ B HEW

BE)L TAa— L OBREEERNLRD LIS

HEAE (0.667) L5 Lok, BIEERET
RETNa— N7 DO H AZZWLIT DT
BEtLi,

EHIZRF T, BERELHERELRLICE
HA5EET ATV AIED EE HIEDZ Y it%
MEtL7o, IHC T, BIEENTRAELZT AR
B ARSI R SIE, ZDF ), HEEAIC
BELATABT ATHRINAI, L%
M=BELD, BEE/2LIZ EE #3512, #I
EEDHKRI-HERKAICMAT, ENTOESE.
B LR BOBRET(EEZERE L -FET LI L
B EERA, Z7CiE. Schoffelen »(Journal of
Applied Physiology, Voi.83, No.6, pp.2064-2072,
199D FEBBENZ T AU ALY 1
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FEICBE #EHL, ZhE 6 BERRMEL 6h T
EE & b OB GABEE N E L LB - AT L/,
(fREE~DEE)
AFFEEreE Rt REL2 VD, BER
~OEBIIFIZIThRh ok,
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1 [ ZEE OB ERREORFFE25RT, ZEE
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BERE T 1% 6 BRI CIZIT B E . 7 0®%—E
EBE T EEETHhH-7-, HIER S 21 IR (BREE
T 15 BRE%)® 21hSEE ORIEBRZEL.
~0.32% TH -7 (F (1), WIRLIT-72FEROER
(25 21hZEE OBRERZEIL, meantSD T
-0.5 £ 1.7% (n=8, BRI ERE 6033~
689.5keal} Tdh-7-,

X 2 (2R E ORI ERE R, Bk EE TV
a—/LVORBERBE RO ERE 0.667 (TiT &,
PRIFERE T BRIZIZ0.668 7R L7=, BDIELIT~7=[F]
FROFER |\ ZBITHRIER TEEORER L, mean
+SD T 0.6700.009(n=8) T->7=,

SIZEET NIV X L%\ ZEE OfIE R
RERT, REER TR 6hZEE ORIERET
0.76% Tdr -7 (F(1)), #VIELIT -7 FROER
W% 6h ZEE DEIERZEIL, mean=SD T 1.1
*1.9%(n=8, HRAEIE 603.3~689.5kcal) T
o,

TEE OljEME
= (ZEE HIZEfE— X EE HigfE)
/ZEE @gﬁ{@‘_xloo% ................ (1)
D. &%

T— L OB SO AE LR, REER
T 6 B ECIHTIEE S, BIERRES 21 BRE
% (RBERT 15 BEM%) IERES L,
TOBETSENTHY, BEBREOREN.
THC {CEDVIELFThITWALE 2 LD, BRI
BA%E 6 BrE R OMER s, EisE LT L~
ZEmb BlEENTERET LT LTF T O
T.B# - CEE{LRBOTAZENELTHN
TWaEEZBNA,

Ta— T T Dk BEIREERL, BIEED
BERBAL TITo/o, mET /LA NRAEFE 2
B, FOBRIZLIABEERNTETROES
~OFEHA, FOHO TEE BIECEESRIT T,
BIEENTOEERIIFRE LRI -3,
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BEBIT 001%RRESLA-, 23U, BIEE 2K

D WD EL[MAEIMTHH L, ZHZEB 2T L
I— VOB S ESN~HEN I EE R T
b, BOBHANSBIEKR T ETOIEE A, BIEE
REBROMHR R 2B E D M ThAL{RE
TaHLE BORBPETLRN-BED 21hZEE
I FREITH NS 1%RESL, ko)
FEREITEY 0. 5%BE s RELLND,
mET AU X A& BV 6h 2EE OBRIERET
T ISRBE ThoTlehnb, @ET AT AT
LEE OEBEEMEICTETHAHALELLND,

E. &35

T o LERBERERIZ LY, [HC T EE BlED
FEEARER L/, BAEER% 6 BFHI L8 BT
Na— ARBESRER TV T AR THC (2485 21hE
EE OEIEFAZEIL, 0.5%21.7%{meanSD,n=8) T
Bofr, T BET ATV LT, 6hSEE 432
1.1+1.9%{mean+SD,n=8) CEHL., ZEEDOEF
ERECHERTHI LR,
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