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Fig. 1-1 1%, = r /L X —4#&E & (total energy expenditure: TEE) DOFEREFRF L OWMIESH
EZRL TS, TEEIZLL T O 3 B3R, ZHRF— /L ¥ —HE & (resting energy expenditure:
REE), BB MEVEAL (diet-induced thermogenesis: DIT), HAIGENC L5 = 1L ¥ —i4%E
& (activity energy expenditure: AEE) 7O S 4L, 20 9 H AEE [JEENZ L H = x /L F—
iM% & (Exercise energy expenditure: EXEE) 33 LK ONEEN LIS O H IRIGENC L 5 =RV F—H
% & (non-exercise activity thermogenesis: NEAT) (2S5 Y. TEEWZx L C, REE (=
FLREARFH i basal metabolic rate: BMR) (% 60%, DIT |% 10%, EXEE (X 0-10%, NEAT /& 20-
30%% 5D D, Z 2T, HIKIEENL Caspersenetal. N2 k- T, MEKAOIFEENICLY (%
BHEL D &) TRV —EEREE D TR TOEE) LERIN, BARICBWTH ZOER
DEA SN TS, FERIEEIOTREC & - C, 858 RIE8) (light-intensity physical activity:
LPA) % 3 METs (metabolic equivalents) i, HoREE {ATE®E) (moderate-intensity physical
activity: MPA) (X 3-6 METs, &S ATE®) (vigorous-intensity physical activity: VPA) 1% 6
METs LA b & ER S, ZOERIFRIEENE D 2 FMFOM TIEF RIS E LT
YRV APB[ENTND Y. FIKIEEO S 6, KI)OMEF - ) EA2 HRYE L CEHERY - &
A ER S 2 b D% ER)), EHLSO B EAFICRIT 2578, FE, @8 - @y, &\
WR7p &S ARTEER L OWCERE) Loy KEB 2 BT b D4 TEEEE)] &9 2. TEE D
HEFEICE, ERETTITbdta—<rhn ) A—2—ik (HAHWEIAZRY v 7 F
¥ oN—E) BROEBAERE F T s ZHiE#K (doubly labeled water: DLW) V£43&
D, THENEREFTBLOHBAETOI—/L FRZ A —RLEENTWNS O L,
ta—vrAn ) A—=2—EIENTHRONIMEHIZ LORE S THRNI LITNA,
AAEDOLFFT ) 15 m?~20 m2 OEWNIZIRIE S5 7o B F A O ERE 2 Kk L 72 TEE OFF
EEE L2, E72, DLW IIEIFIERICa X R0, S EMEE /T2 12 Linb R
B2 A AT 2 Z L3 L. 2ok, MAZEOKRE W AEE 9% InE
ik, MEEERERIEE, BERESR ETHEE L, DITHXOREE #4#E7 5 2 & TTEE #H
HI 2 EBER SN D D, S 61T, IR, K, R, S ATEE) L1 (physical activity
level: PAL) 7¢ & O ¥ A AW HEERIC K-> TTEE &7 2 HikbMat ST % 912,

EANCER O TEE % EREICTHIT 2 2 &1E, REHMEOCAFEIICL s THEETH .
B2, 1 HICHERHEET R LY — LB R (estimated energy requirements: EER) ZRET 5
B2, TEE OIEMEZRFEAR S S5 . EER (%, AR (World Health Organization:
WHO) DEFRITHE, T D HE - RE LSO AL, IR RAF 72 @R AR 2 R
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T 5L ATEE) L~V ORE, TRV — 1 & L ORI D =k VX — B EE] & ER
N5 EHIEICEENRE AR LARWgE, b F—8IE & =30 F— LB a3 R %
PERELT, mRAXF—ERERFELENDHET 2 HENHHD, ZOFHIEILEER %
WIS D 2 ERME SR TND Y., 2o, TRV F—EREIFITEE ICE L\ 2%
2T, TEE 7»6 EER #HEET 2 HIEN I TH 5 12, A L1Z8e v, /NEDOSE, TEE
1D EER ZHEET HBRIC, ARICKHERT= X /LF —LfE&E (energy deposition) %1% 5
&5 (EER = TEE + = X —&fhE) . BUED HARANORFEREEHETIE, DLW
BIZ X > THIEE NI TEEIZHSW T, 2 & O EER BRES LTV 5 12,

Sk U7 TEE O EH£ D 95 5, BMR (=REE) & DITIZEAD 1 HOfTEI TRE LA
ET 25 bDOTIERW 8, TEE /4T 5 DIE AEE OZ{LEIZL 5 & ZABKEV. BMR
I, P, SR (7, e E &R L) OREL%T 572, TEE Z BMR TER L7z PAL
EEHT L2210 oT, MAROIEBI LNV Z T 5 2 ERA[EL 70D, BRAIZE 5T
PAL Z 1.7 LA B &2 2 E NAERRKEIGINZ T3 2 7-0ic#iR s nTtng 9. £7,
iR 2 %) 6.15 AEBEE L 7-#F%E T, DLW IETHRIE L7z ~— R F 1 > D AEE X° PAL 3
BT L, mlE DIET Y A7 OIRT EBEET 5 L RESNTVD ¥ NRICERW T,
RO T - B G T, Khom b EELREO—>TH Y, ZoiEz ¥ 2
o, HAOREBREORWVHRIEIHICL > TPAL DL HFRNVEEN TN D 9.

P25 &, TEE I¥, EER 2HHT27-0ICEHETH Y, xR HETEOHEENRA
BALTWD. 7z, TEE ZHKEEIC L > THMEEL 2L, DFE Y PAL ZEW0 LUL(
T2 2 L DIER D FRIRE )M BIZE > THEETH L.



F28H ZERHKECLIBIRILTHEEDHTE

DLW 1EDJE S OMN E HTEIZDOWT, Rl DS TlE, Westerterp 102 K> TZ OEN F
LB TWA, F72, International Atomic Energy Agency (IAEA) 13, JIEHEIZMNA T,
ROV FVT 4 F =y 7 OJERE, L0 DIWEOFHEMZRSE L TWD. AARTIE, 7
FRIED ONE RIS EIC DWW CHEEE L T D . DLW IEDES & LT, 1995 42,
Lifsonetal. 2023¢) 6> T/NEM) O = XL F—{HBEREAPET 2 Z LTI L, D%, 1982 4F
|2, Schoeller & Vansanten 273 & s TOISHIZH I L7z, EWNTIE, Ebineetal.28v > 7 w5
ARXR e AL IV TORTFENRE LIZHSET, #IHOTDLW EZE AL 82, AARICE
(7% DLW {EDIEA - FER ORI OV T, MERIEZ NTEH I ATV D, JIEFRHIC
DONWTHRICE LD L, DLW EI1%, #H/KSE (heavy hydrogen: 2H) I X UVEREFE (heavy
oxygen: ¥0) @ 2 SOLEEFRNAEZ FHWT, TR & = VX —{EEEO W72 1ET
5. BERED B0 L H T S NKREZARRNICID A TR, £ 513 4-5 h FRE THOK
YA & 7D 0%, 180 13K LN bk (carbon dioxide: COp) & LT, 2H
IFKTE LTOR, A RKb T, 20 2 SORNAAOHPEH R (elimination rate) ¢
HEO)N S, CO#EH=R (rate of carbon dioxide production: rCO;) ZHH L, EIE Weir D3
AT 52 LT, TEEZR®DDZ LI 5.

DLW &%, =F ¥ —HEEOE(E (6 FFE D7 /L 2 — LIRBERBR O R & D HR) (2
% LT-02 £ 05%DHIEHELZAT I a—~rhnl A—F—jkL i LT, 2-8%D|
EAGEZ AT 2 2. HEIOWR, WER E 71X MR ORED AT, ZDMMOFIRAZ RN D Z & 72
<HHAERETOTEE ZMES T2 2 LR FARETH D 112,

LU 6, ST % 80 offits 23 m <, R HE =547 (isotope ratio mass
spectrometry: IRMS) % FWN 20T 38 B ClI 720 O 2 L3, KB 27 — X IR 2 R L
TW5. Hoosetal®D LB 2—285 &, WEFMTIE 30 fibl i K5 DLW ¥4 v 7z/h IR
D TEE 7 —# BEMINTND—J7, AARANORFEIUESE 2015 Fhi IR ST
D HEARNNEZX SR E LI27EE, BEETIZ 2/ 7B, 2055, INEAEZR X
B L LIERILRIEN 2D LiRDA (n=12) THD. #t-T, ARANED EER I, 4
TEEIECUL DRI DN DOT — 2 |ZHDS N THEE SN TV L BMRIZH H. DLW IEE AW
CTEE Z 32 L7223, EOHEREL D b 10%REK) 72 WD 7 VT Ot D6 b
N5z Emn, BRNNEZRGE Lz DLW IEIZ X % TEE 0T — X 0E-NIZE TN
5.



EI3H HERICKDINEORIRILXF—HESOHTE

KA - EFRIFEOBSICIV T, DLW iEZ V- TEE OHEEIL, ZOFRRa X M 4%
25 EHBENTHD. TOw, #EERIZL > T TEE (5EER) Z#H T2 HESHND
nNTn5,

BUER S T2 AREMRHEERIT, BARANORFEIELYE DIFE#HE S T2 B
REHEER A VWL Th D, ZORUZ, MERIE K OERX 5B O FLRE R LI R E %
e U CHEBEABELEIN L, ZOMEIZ PAL O L-UL (BKHE) ZLITED b HIKEIIGR
¥ (physical activity coefficients: PA) %3 U C TEE ##E 4 5. Zh £ TIZ, BEMDOHEARA
RN Z g & U CRBEMHHE M A L7254, ARAHE 2B IGHE T 2 L Hds Sh
Tn5 0. Zoje®d, ZOMEIC PAL 3 U CHRINT 2 TEE b KFHiT5 B2 oMb,
L, /MR ZG & U, ARG 2 W e HEE X ORSE 2 st Lol o
72N, /N TEE (SEER) OHEEIL, HEOENLZ L TDHEEIT T2, IR oM R %
BEORFERLZTHRCOLERA SN Z 0D, BEORFERIEETHHINATWS
TEE HEEX MBI B O FITHEEFTREN & 9 D E AT 2 Z LIFEETH 5.

fthicd, TEE ZH#EET HRFEMAE LT, KREEFMIEAT (IOM: Institute of Medicine)
MARLTWDT AV« AFXORFEBIEETHN LN TWDLIRARE T HRD . =
DT, PAL OFREE FMHEICY IO D 2 ENTEZ ERE LT, A DTIHFEEREEN
B 7.5%, M 5.9%, /N B TIX-58%DREE THIET 5 LliF SN TWD. 3-18 IS
BIgE Sz HEERIE, FRICKTH2HREONMNT AU HNEHD 5 = XA L0b
85 N—t L XA N TFDEDT —=HIZHSNTND 972, BANNRICHRHTE 5]
REMEDR 5. LavL, ZORMAREMEICOWTIIRF S Tnaan ., 72, BAANOARF
BEOEEOX, 7 AV« BT X OEFHEISELEO DO NTNIZEBNTY, PAL ORE A IE
LSBT 5 2 L L.

TEE OHEEIZ PAL ZfEH L7251k E LC, Foodand Agriculture Organization of the United
Nations (FAO) OXMBIRINTWDE W, ZoXix, TA VA, 4 XU RAEFLIC 12 »E

(TITIEFEENTHRYY) O LD 187%, 8014 D TEE 7 — X IZEE DWW TR ST
$Y, TEE (X DLW LB JOWMARIEEN O/ LTV D, TRIET VOSHTRE RN D, K
HOEHAEMNWTTEE 2 FHIT AN FEH S, Z2OHEREITS T 1%UN, LT
3NN EHE SN TWD. LavLl, ZoHfELSEMMALT, BARNNED TEE 2 EhiZ
CHEMEICHEE CTE DI A TH S.

BrAGNG & (fat-free mass: FFM) & TEE OB 2 at L 72 B TR b W < Ol ST
W5, a—AH AN (Caucasian) IBLUT 7 U BRT AU 1 AN (African-American) @ 4-10
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ik D/NRZ %G & LTAFgEClE, AFEICBD 57, FFM X TEE 24 60% Tl 725 Z & 3%k
HEEINTWD D, F, EFHER10EOT 7V BRT AV I NEANELSRE LI 0
Tb, [FIERIC FFM 13X TEE %4/ 60%4HEET 5 2 &L s S Tb. FFM (X REE O K
ERTRTCTHDZ ENARNNEER G E L% D C#E S TR Y, REE S0
TEE O K& 2R EHRILAEE THH LA, 2D Z Lovh, FFM & HIKIGEIE T, TEE OfF
ANWZE@h % & HREEHEE CTE 5 [ fetES & 5. Ekelundetal. 91, 97l & %% L L DLW
B EGHEZ O L7ZEN S, FFM &S (Computer Science and Applications;
Computer Science and Application’s Inc., Shalimar, FL) &% 7 > MEZ AV 7= PRI Z RS L
. ARTIEHERIEBS 2R ERTIRE L LT, EREHRE - XBFEICRTBIND L2105
DEREND ZE0D, FRM &880 AW HEED B CE L, PAL OfREE VW5
ZERL, TEEZHET HZ ENARRICR D B2 HRD.



FA4H MEREFHICLSDROBIRILF—HEEDHTE

MR EERHEAL, ARARO TEE 25 ITHEET 25150 1 >TH S D, INEEFHE,
DLW 5L D bEEA = 2 b MK, FFRA A 5HTiE L S RE O/MB/ SN LT,
WEGHESLERMIMIE L D b 2B L OEEEA & WD, B bERELIET =R
WFFEIZE A L0770 38, WA O e I FEFHZIE ActiGraph (ActiGraph £1), Actical (Philips
Respironics £1:), GENE Activ (Activinsights #1:), activPAL (PAL Technologies ) 72 £723% ¥,
FEIN O E 72 52 1% Lifecorder (A2 X4 »4%), Active style Pro (4 A& A~ LA 741,
Actimarker (/NFY = 78T ft), ActivTracer (GMS ft), VIM (=4 7 1 X h—4h) 72
END 5. FIHEEZF OB LM HOWTE, FEHIEN N L o TEH I TV D, T,
INREXRE LTIMEERHI K5 TEE OHEEREN L B a—&h, INEERAL DLW i
MR Tz TEE OEBO 31% %3 L, 056 OFMBRE A RT Z L@ EShTnD 39,
—77, ENTEEIMHH S TV A INEEFH %012 T, Murakami etal.*Q DA 5% 7 v — 713,
21~50 R OHEREZ B AN 19 44 & %512, 12 MR ONEEFH O 4 E2 A R Y » 7 F
Y oN—& DLW YEIC K5 B HARTE FCid L7ckE R, HMAIE T TEE 24 L Cill/haE
flidTsZE&aWELTND. Zb 12 RO TR G EWHEER L4 7R L72D1E, Active
stylePro TH Y, ZOHEEFRAEIT VL) THI-T0 kealld T - 7-.

Active style Pro 13 32 Hz THIEEE A H L TRV, 1082 & OFHERIMEE S METs
ZHEET D, ATETEE) 5 MkHIS L OWMT - EITEE) 7 fH A 7 L T ) X LADBZEIHW, &
il TR SAVTE L 2 A /XA T ¢ )L Z — 2 TR (0.7 Hz Ri) 275~ b
L, 74V —Hi& CTOMBEDLD, LiEEE L BT - EITHEECTRR L5 (BT - 1T
IHE) - 1.16 A, HEAEREIES) : 116 Mb) ZISHLT12D 3N, Zhnicky, HEAE
TEE) & AT - ETIEE A2 98.7% DR EE CHIBIFRE TH 2 Z L MAWE STV D 2. I E
I, IEEE & S RTEENREE & ORNICAHBER A b5 2 & 2 FI M U CIRENRE 2 HEE 9 5 2
B, LEROHRGEE RN TATEI 2R L, 22 oiF@hikto i Lc e Xz v s
LT, HFARTOHKEEMELEEGHET 2N TED .

Active style Pro z FW 72 /N OITERRIBI G E D2 S E b HE S Y, B S HEXE
RAWT/NEO S RIEE EAFIE S AR INTND P o7, MAExG e Licils Ok
[AIERIZ, Active style Pro (Z/hNEZExi5 & L6, BEAIED TEE 2R EEHEET S
AR DS, Lo, Bl L7/ NEOINEEFHTZ X5 TEE HEEDZ L PEICET 5 L E =
—3NZ, Active style Pro [IZ £ TH LT, BET L E A bR, D72, Active
style Pro 2%, BHZAEETFO/NEO TEE 2 EUE EDOREE CTRHMEi CE 2 0IERHTH S,



F58 MNREOEEKEEILANIL

VT4, SRR 5-17 IO/NR ARG E LIV AT~ T 4 v 7 L Ea—9C k-, /A
D RISENLF BRSO DEE b & AT 2 RERHEIEIC AR U7 ¢ 7Bl 2 2 LV
HINTWD. Fiz, /NEBO PAL 2MEWZ &0, REBORMEEZ & ek 2 72 ZE K &l
ST, BAMIOIFREIEHASHIR ORIEZ THIT 5 Z L biaficnTnsd . Znbn
EMG, JNEO TEE ZHIRIEENC K-> THEIMEE, PAL ZEWL-YLIRDOZ ENT 4 ¥
TV « AUZVEORERIZE > TEETHD.

Rz, IEICER T2 &, NEMORE O FERIZBREER CH Y, RFERE ARG
DMEIC Z DB R =X =T ADREEIZ L > THlEREND B HRAD
/NG OBBMFZEIZ LD &, /NEHNCIER Th 5 2 & IR A B DAL MW EIS TR

WL, Bkx 72 RFERE RIS R 0 T 4 7 B A R 2 R ST AL BULE, /N (10
i) O 10~12 AT 1 AAPEREETH Y 99, (KJ) - EEVEEIE, 9 30 FFAT & ik L
TIRRIEVVKETH S 02 L3, 2EREICEI>THLICERTWS., £72, AARANRE
Fxtg & LT REHE O & REB AL E M ST b oo, 1999 4F L 2009 4EIZTT
bl 11-12 5o AR AN 233 4 %5t 5 & Lo S (RIEBIRE D, 1T 8000 £, #&
+ T 5000 A DAL D P 358D By, SMEONR R0l R 238 LT b Z & b fRfE
SNTND . ZD XD pkkx 72 - BH7E 6, BUR O/ O S RTEEN AR KHEEIZ B 5
ZEPHERIS LS. NR (7-14 5%) O =X —EBIEOEEIL, HEFT—Z Db 5 1995
0> 2053 keal/d 725, 2015 40> 1963 keal/d & T, 90kcal/d () 4.4%) KT LT\2% 9z
B 59, KR, IR OB STy, NNEBEOFEICINZ T, BAREEiC X
DIEREDOREF - WED - DI21E, BNBE LY bE AR SBIICERTLZ L, o0, =
FNX—EEENMRIREBZEIT S Z LT, Z XX N T U RAEREDT ENEET
HA9.

TRV EDMERRE A BT D121, TRV F iR RO KIS B AE
FEHOMNZTHZENEETHD. /NEOPALIZEIL T, Hoos et al. %1%, 8.6 md/hA
20 NZXE5:0T PAL & Sy RIS E)IREL B OVE BN & OBRZME L, LPA L AOBE (r=-
0.54), VPA L EDORHE (r=0.68) Z/r L7zl E&MEL TS, LT, @ LLd PAL
EHERST DO, VPAICHER T & L LT\ 5. Montgomeryetal. ®i%, £ U 2D
PIRB I OVNFE LA 1044 (5.45%) O/ AERG L LT DLW IETHIE L7z PAL & 45 f#
B RIGE) & OBIE# A T LTo. T O R, A TEIRERIL PAL & A B2 A D BHE (r=-0.33)
ZRL, LPAIZIEORE (r=0.31) Z/RL722%, SEssE S AiEE) (moderate- to vigorous-
intensity physical activity: MVPA) (r=0.22) 1A ERBEEZRI R o7z LMEL TS,

7



P, AFle, BMI CHl#E L= EFEURSIT ORI TS, EAATEIRKFIS X OVLPA I PAL & OFf
BRBENRD DT, MVPA IZITFERO bR oo, g e Liz/hNEd MVPA OfEH
R O RAEAR B 4%, &1 3% THY, HEVIFHHNTRVEMATH 72 Z L ITEHET
X720 D@, Montgomeryetal.id, = OFERO/NED PAL &1 LS W 5120%, FEAITE)
5 LPAIZBATE 2 Z ENHRIE & 72 5 LIk _Tu 5 . HARD/NRZ %G & LT Tl
RIEIED O NF 6 A 21 4 x5 & LC, DLW JECHIE L7- PAL & 3R CHIE L
T A FRLY PRTE &) (ETETEE, AT« A21T) & ORI A& 04T L, A1ETEE) & A O RIE (r=-0.439),
EATIEE) & IEOBE (r=0.615) 23 -7- 2 &2 Lz, £z, HLIEHN ™%, /RO PAL
EATEE 2RI (r=-0.506), AMTHEEE £ TOVEERA DR (r=0.450), B LOHEAEND
AATUL EOTEEFRE O] (r=0.545) OBSEZ 7R L, R &R E O B (RIS IREH 2 109
ENHETHDL EHRELTND.

ZO XS, /NRO PAL IZBEET 2 H IEBI ORI BT 2 MEHIf TN TE b OO,
— L7efimmidfFdonTunan. Mz T, ZNoOHKEERZ &0 L 5 IZERETXEnen
STHRIIHS TR Y. DF0, HBLBREOE L EV 2 o IEE CHINFEZ EHET 5
Z L PALICEES 2 O, ORI OIEENA PAL ICBET 2 DB L TIIAHTH 5.
F72, BATIEARAOREFEIUEET/RIN TN D PAL DX5r T & OFIRTEE) & 02 #
HINTWDH, /NNRIZBWTIE, FRROBFHIITOI TWRY. 2 S ORMR R % fig
W22 LIk, PAL DIRVNEDHIKIEBEORFE A PR L, PAL Z 5 572D ORIRAY 72
MANZORNDEZZDBND.
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AELFRCTIE, UTO3SOHERE L.
1.

CEEBUKIEE W T NR ORI R X —HE RO BT -2 2L L, ERS
OHEERIZ L DHEERE A MGET S & & bIZ, FoHEXDFEEZITH 2 &

. ATERHIBI AN FTRE 2R 3 dl s E Active style Pro HIA-3501T % W72/ NEDRER = %L ¥

/i

—HEEOHEEREEZW LN T L L.

. CEERRAIEIS Ko THNE L7/ RO S IRES) L1 2 8 O S IRIEEI O Rz B 5 7
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F2E ZEEHKECE-OTREELR 10-12 RROBRIRILF—HEER &
VZDHTERXDHEE (ARZR=E LD
F1l1E BHREAW

H AR O & SEREYE DI2B W T, /NED EER OIREICED DT —Z 1 2/ 7D LvE %
T, 209 b, INPAEOREERG L LRI NLIEN VDA TH Y, JIRE 1T
RAERLNTND. 2Dz, HRNNNIO EER 1L, ATEEESCSIULD B 25 0T
—H RSO TRESN TV HERICH D, BANNEOT —ZI2H-S\ 72 EER ZHENL L
TN 72D, TEEIED T—/)L RAZ X — R & Shd DLW iEEZ W/ NRD T — % %
HHELTWRER D D.

—J7, REEHEHORFHEOIY TIE, MREFORFELZIET 572D TEE (=EER)
OHEEREZFIAT 5. BHEO BARNO RFEREMETIE, B A hELRL, £
DEIZ PAL D L~UL (3Kk#E) T EITED Havlz PA (HIRTEEHRE) %3 U C TEE Z#EE
T35, Lal, ZofERERAWVCTNEIO TEE Z2H5H LA ORBE IR ST
V. Iz T, il TEE HEEZ 3D AR N NE~OFIHATREMEICE L TH R TH 5 12,

/N TEE OHEEIZ PAL 2 L7z LT, Ekelundetal. 913 FFM & S {RIGE) 5
WETHREEST-. TEE O b REXZRERIIBMRITH Y, ZIUTHEMAL, K2 FFM
ICk o TRESND %N, FFM Ttk o TEE OB AREZENL, HRFEIC KL 5%
NF—HERBETHD. 207D, FEMERICINZ T, S5E 05 FIREB2EERTE 57
2 HWT, TEEIXPAL #3252 L 72<, bOREHET LN TEH0B LA
2200,

T, AETIE, 1) ARNNEO DLW IEIZ K- THIE L7z TEE OE#ET — 2 2B 5
MZTHT L, 2) EPRSNTHER S TWD/NED TEE HEEADHBE ZRFT52 8, T L
T, 3) HIEMEE S BNRO TEE 2H#ET 28 LWRAFHBET 22 L2 AL L,

E28 Ak

1. x58H

HARNNEO B RTEB R, A& LMl caERZENH D ), DLW IEEIAFTIc= 2 K
EEMMAEST D ENORBMERRELRITS LT LW). 22C, Fxlk, BAOT
BE VLRI S X OVl AT T 00 /NSRRI 20 O fiEERE 7 b AR S OV 6 4R (10-12 5%)
Bl 62 & AWEDOREE L L=, 544 (n=38) OHIEIE, 2006411 A (04, n=36)
FBEVN2007 H 11-12 A (B, n=2) (2474, 644 (n=24) OWEIE, 4T 2009 4
2 A (BT, n=24) ([ZfTbihiz. RTOREL, BEREDH DN 1 EHICE
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ST, MBEFEOFHILREL, HROBW 21T TR L TRERFRE, BLUBTORELZ &
7oL Uiz, ARWFEITACEE R RSB H AR O e m B 2 B2 0 &R (H18—04)
ZiG7- ECERmS .

Fex L, BERIZDLW 2 ZIE L7 (n=1), DLW O#5: 24 Ktk O % E RN AR L
B ARHBEOME Y mhrofzE (n=3), WRAIKMELIEHE (n=2), & L THEGED%
FHHEME DLW HEZFM L7727 HElO 5 6, 1 H 10 Rl |, SFEH 2 HELE, KR 1 HE
LIEE) il STemoTeE (n=2) oMo bR LTz, BRI, 56 4 (1 334,
A 2344) OF —2 73 DLW B X OH KO oI sh, 524 (B+ 314, &+ 21
4) DT — 5 BB E T AT i S .

2. CHERKIEIZ L DR L X —1EE BB L O HEEORIE

TEE |%, JEATHIGE B9 LRIRRDTTIET, 7 AIChl > THIE Sz, FRBLOEED
MEL, DLW #5- RIC TE 2 &M LI2REE T bz, dg& 1ok b iz DLW i, 2H0
(99.8 atom%; Taiyo Nippon Sanso, Tokyo, Japan) 73~0.18 g/kg BW, H'®0 (10.0 atom%; Taiyo
Nippon Sanso) 73~3.6 g/lkg BW T - 7=. DLW OEAFE L 2B <72, RE ) DLW %&£
BRSO RAGETHIRO IR TNV T+ —%—=50ml THHF L TR SE, Zhz 2[eT
STc. OMTTHWDRY 7L, DLW #5410, #&5 4R, 1 B, 4 A&, 7 BRI
BRI S A7z, BB 72 0T I S 472 56 441, BFEE £ 23 BET OB T, 250
JRY TRt LT

BRI S NI RY 7@ H T A Z il & LT Hy AT, 180 1% CO, U A THHEIC
X o THILEL 24T > 7=, IRMS (Hydra 20-20, SerCon Ltd., Crewe, UK) % iV Cofr &7z,
M1 Iso-Analytical (Crewe, UK) (ZEFELT-. LERNKEE ST ORKEZF =~ v 735
72WIZ, BRREITGT D H B IO B0 Aot (2113 ) OFEMERFAE (SD) OFH)E
FRMUZAER, 2 0.25ppm B LN040ppm TH Y, +7pkEEEZA LTz, H
BLOBO OAPRERE (NdIBELDNo) L7777 F—iEIc Lo THHT S 7= 1819, Nd/No D
Y +SD 1%, 1.031+0.008 (#ifH, 1.004-1.059) TV, FATHIZE THFA STV L HIFAT
o7 8080 Jafkok/y & (total body water: TBW) (g) 1E, Nd/1.041 3 X T No/1.007 )
EBHEELZ®. TBW (mol) 1%, TBW(9)/18.02 (2L~ CTitH L7= (18.02 i% 1mol & 7=
DOKDES). £ LT, _fbrFEHEHFE (carbon dioxide production rate: rCO2) (mol/d)
1%, [RNCARS351 (isotope fractionation) A3FESAT A D FTH Uz EARE L 7= Schoeller et al. 52)
® A6 DT, Racette etal. ODEEEAGEH L72LL FORIZ L > THEH L7, rCO; (mol/d)
=0.4554 x TBW (mol) x (1.007 x 80 elimination rate [ko] - 1.041 x 2H elimination rate [kd]). x{4:
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FH D ko B IO kd OPEREL (R OFHIfEIL, £ 240 0.997 355 100.995 TH 7. rCO,

(L/d) 1% 22.4 xrCO,; (mold) (ZX - CEHHE &N, TEE (kcalld) 1%, FFWLRE (respiratory
quotient: RQ) % 0.85 L {K7E LT %), LA FOELE Weir O 2% FIVCTHEH L7=. TEE (kcal/d)
=1.1rC02+39rCO/RQ. DIWIED 7 VT 4 F = v 7 DF = v 7 J A MIHOWTIE, IAEA
HUMAN HEALTH SERIES No.3 [ZFEAIICFLik ST 5.

FFM (kg) I%, IAEA HUMAN HEALTH SERIES No0.12 |27k STV 5 11-12 7% D FFM
D/KFN (hydration of FFM, %) 1%3% (3B 75.4%, #+ 76.6%) %/ LT, TBW (kg) 7»
LREM L. fE&E (fatmass: FM) 38 XL OMERENGZE (percent fat: % fat) 1%, FFM & (K>
LEHRE I,

PAL 1%, DLW IEIZ K » CTHIE S7z TEE (TEEpw) %, HEE REE N CRrL CHHE
7o. BARNNENSE ST REE OHEERXNILLFOMEY THDH. B : 14.4x BW (kg) +
5.09 x height (cm) — 34.0 x age (y) + 403, #c1 : 7.64 x BW (kg) + 4.22 x height (cm) — 22.5 x age
(y) +526. 5FEAEDOFEEICIT 10 5%, 6 FLEDOFERITIT 11 %% Y4 TTH 7z,

3. HEORIE

RGE OBEEWET 5 72912, 2006 4F O ELZ1F Walking style HI-7201T (Omron, Kyoto,
Japan), 2007 fEORIEIZIE Active style Pro HIA-3501T ~'& % A4 = (Omron), 2009 4@
TE 21X Active style Pro HIA-350IT (Omron) %, MESIC3EE Xd7-. K HIESE CHAE L7
xR b00, 2CH—ORMFORETHY, KB LS T2 har GBO~RY
iR 09) 24 LT\ 5. Walking style 83 X O% Active style Pro 8%, & 25310 %
BPENHRE SN TWD . BEGEHE, DLW RIEHE O 7 AR, KAiEE) (BE, >y U—,
AKPK) F K ORI 2 3 C, B IRIFN B bR CRE T2 K o fm L7z, 1 H 10 KFf#]
LIk, ¥R 2 BULE, @R 1 AL EOMERHD S 5 H 2 o8 L7z,

4. xR F—IEHEEDOHER
INEO TEEHEER E LT, Table2-1 IR L7320 AHEH L.

5. ekl

PEZEDHTIZIE, AERE (2006 47, 2007 4%, 2009 4F) Z % L 7= 3508008 (Analysis
of covariance: ANCOVA) #Zif L7z, PR E LT, 544 (n=38) OHlIEIE, 2006 4 11 H
(H4, n=36) ¥L0V02007 4 11-12 A (@#iliEB, n=2) (24704, 64F4E (n=24) DOHl
L, AT 200942 A (BRI, n=24) (AT &nnh, HERZ ¥ I -2z L
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THEEL L THERAT LI LT, HEHE (& vs. #HE), i 10 H22H 11 A vs.2
H), BEOFE GHFEE vs. 6 F4E) ZRFHCHETE 2L EZ b THD. £z, TEE
& BAET 5 IR &2 T 5 72 DI, B R 2 7% U 72 W AHES 704 (partial correlation analysis)
ZHA L7Z. 51T, TEEpw & SHEE TEE & OZERE L OB 2 009572012, HIER
% 5% U 7= B E D ANCOVA (Bonferroni OFR%E) 3 L OMRFIBI T2 H L=, £7-
KHEE TEE OFSEEIX, Bland-Altman plots 5 J2 UNWA) 3727 (root mean squared error: RMSE)

IZ & > TRl S7z. RMSE = /X (predicted TEE — measured TEE)2/n. % T, BMI &
HEERE S (HEE TEE — S0 TEE) ORI, JIER & 55 U 7= AR IC X - Tt
SNz, TEE Z FFM BT THIT 2 NE BT 272012, ERIFSHTZEA L, FFM &
WA REIIR N LT, SEHRA BRI p < 0.05 ICRRE L7Z. 7eds, #aHLEIZIT SPSS
Statistics 23 software (IBM Inc., Japan, Tokyo) Zf#H L7=.

E3H R

Table 2-2 1%, *f5E DK, H{AMAL, TEE, REE, PAL 3 X OO IEMT — % 2/~ L
TW5. JRBEOEHHER JOEREE, BARORFEEHELHEI RSN 10-11 5% R0
SR B L OSIEE B0 100%7 5 106% O ICH - 7. ARERA v —F v Ak
Z AW CHAER O B AR/ O FFM Z I L T2 S THFSE 30 & el L C, %1525 @ FFM
XTI cmrole (BT 112%, 27 106%). 1 H Y4720 OBHUE, KEOXTRE LRk
ORFEZ AW CHIE LI BANNEOT — 2 O L EfECTH o7 CFEER :8.9+18, BT
12152 +2804 steps/d, 7z : 10408 +1808steps/d). BMI 7 v b A7 L v, B 648 L
O 1 L4 DN E, 1 140500 & Sz, TEEow, #EE REE B X OULS 1
DI BT LY SHEICEVEZR Lz —J5, PAL ITITA ERMENRD bimoiz. B
hE L OT-ERNSE (n=56) O PAL OFHMEE L OEHEREIE, 158 +0.17 Tho7-.
WA S KON /N A& B4 U7 TEEoww 1, 31 2067 +230 keal/d, Z7- 1830 + 262 keal/d
Thoie.

Table 2-3 1%, TEE &b, Sk L OB E ORMEBEFRETH 2. MIE R 4 FidE
%, FFM 25 L b b @ OB A /R Lz, FRM 2 B BTN x 721413, B o A0
TEE t HFERBEEZ /R L. ZO/REIE, FM Z2HE8I2M2 THEDL Lo T,

Table 2-4 %, TEEpw & &HEE TEE & DZERI LOEEZRL TW5S. TEEbr BELT
TEErao 13 TEEpiw & HE AR ZEMGR® Lz, TEEom T, Bic s bk bHEERE3 L OV RMSE
WNE L, 90%LL DA &+ 10%LAN OFRZETHEE L7z, (RFEBEHT OfE R, TEEpw &
ETOHEE TEE OICAEZRBEEN RO b,
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Fig. 2-1 1%, 3 -2 TEE #£& 3" Bland-Altman plots 33 X O BMI & #5872 (HEE TEE —
M TEE) & OREZ /R LTV 5. IOM OHEE A TEEpw & DFED R &/ & < (42keal/d),
FRZEDFFREPH (limits of agreement: LOA) 1%, -147 75 230 keal/ld Todh - 7=. TEEsori i
1T, HEERZE L BMI ORIV IEDBEDN RO Hiviz—5, TEEowm 3 & O TEEro 1213,
BAITBNTEHWEORME, ZFICBWTHERBEENRD b7 TEEow 3, i#
AREEITEHO/NETH - TH, +10%DHEEMAE THEE L7-.

Table 2-5 |3, FFM & 340 C TEE ZHEE ¥ 2 XA BT 2 120 O BRI ORIR TH 5.
LR TEE (kcal/d) OHEEX 035 Hav7z. B 1 47.1 x FFM (kg) + 0.0568 x step count (steps/d)
- 122, %7 :55.5 x FFM (kg) + 0.0315 x step count (steps/d) — 117. Z#1uH0Xix, T
TEE DZH) 0 68%, 65% % Tl L 7=. #EEME DR HERRFE (standard errors) %, ¥ 277 keal/d,
1z~ 333 kealld TH - 7-.

FEA4E EE

10-12 7% DLW JECHIE L= H HAETG T TEE I3, BIfEO R FERULHED FLYEE D L v
Bk o7z 72, 10M OHEER DT AARANNRICK L CHEHAARETH D Z LTz,
TEE X FFM LT, HOREHEERTRETH 5 Z LAV STz,

AARORFERILAETRIN TS TEE (EER - =3 L —&EHiE) 1%, 10-11 %2 (5-
6 4-4) D1 2210kealld, Zc1-2070kcalld TdH 5 2. REDOXIGHED S L, MEHELS LW
AE /N 2 BR N S TEEpuw 1, B 2067 + 230 keal/d, 721~ 1830 + 262 keal/d TH ¥,
BITEORFHERIEED N T TH 7%, & TR 12%EVMEZ R L2, S 512, TEEbr
I% TEEpww Z i KM L 72 (Table 2-4). [FA4FEhD B AR NN Z XIS & Lcifst e LT, BifE
OEFHERILYECHE 5 SN TV D RNIEN VOME T, FHER 112210 5% (BT
54, L+ 74) O/NED TEEpw 1%, 1968+299kcal/d TH-7=. Z OMWE b AEEIC, BIE
DOERFEIEEIOR STV L EEE LY IRV, ZnbORENS, BIEO & FEIUEYE
1%, 10-12 5k D BAN/NR O EER Z 1 KEFAl L TUN 2% AIREMED /RIE S 47z

FFM X, TEE O3 DK 60%% FHIT 5 Z &3, /NEExSGRE L et iifge 30 cifis
ENTWND. REOXSETHREKIC, FFM X TEE A E2RB#Z/R L, TEE OO
40-50% % #H L7z, TEE OFBATNCHATIIE & N R OB, RE TR E LT
BAEMGIE N SEATARZE L 13 R 5 Z &2, FFM ORIE 7 1ENJATHFFE TlZ, Dual Energy
X-Ray Absorptiometry (DXA) EAFHA L TWAHZ ENEZX BN, AMEDKE &1 REE (12
WEEHZ D720 T, FIREHOREAR 2 A M@ L TAEEICHRET L2 L5,
FM & TEE ICH B H L5 Z EdESIN TS . 2 b ORI, /NNEO FFM (13,
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TEE, REE B X WNAEE (TR T2 Z & Z#WE L7z Sun et al. FNZ L > THIFFEN TV D.
KREEDFER & FATHIIEORE RN S, FEM I3/ D TEE O FERRER 7 Th H 2 & AR
STz,

T 1L, FATIIIE & RIERIS, BEE S IRTEEIOfREE L L7z ™2, 503, FFM 5 LUV FFM
+FM Z 5%, TEE C A EZRBEMELZ /R U, ZORRIE, B34 Lo TEE Off A
ZEHHATLZ AR LTV D, FEEE, FFM L4382 L 5 TEE o#EE=%, TEE O45H#d
65%LL LA L7z (Table2-5). JEATHISETIE, FEA1TIE®) (non-locomotive activity) 7% PAL
BTS2 L, SBIT, LFOBEIT PAL ICAEICEIE L7222 & D0 HA ST
5. 2O &G, KETHLN FFM & A8 K 5 TEE #EERL, TR (B 213,
THENAY 72 ST F 7o TR 22 AR — VIR E)) 2R TRERFE2 M2 5 Z & T, ZOHEENIX
M L35 REMR S D, E72iE, K 0%DIESHITIEEIL LPA TH Y, ZIUIEALATEIRERH]
ETRVBE AR 2 ERNME ST D O L, JEAATEIREEC RS9 5 I K A
EWCMA D Z &b AR S Lz,

TAYT - AT X OBEFEEIEETHEH I TS IOM OHEE 3DIE, PA D3REHEICR
ESNTHEIS, TEE 2 RAFRIEE T, 22 oxRE D BMI 082/ s <HEE L. L
L, AARORFEEILAETHER ST 2 AL ER 2 AV 7o HEE = 191X, PAL 73 DLW
HBEICE > THEICEONTZHATYH, 9 30%0/NED TEE 2 KGEHE Lz, Ziudk,
RS, REARLD 2L TERAEERDOBMRIC—ET 2L 510> TEY, HE
RO Z LRI ENFRETHL EBZ 2 OND. HRABRAZ XIS E LW Pz X
ST, ZRIEEPOHENDFITE, EMERHHEIEREZ A2 BMR #EERAZENRKE b 2
EPRENTND. REOFERNG, WMREXIGE L72EAICY, EERHHRE A2 A
TEE HEE 1, @A EL T S AGHE L, R8TV A EE Sl NHET 5 2 & ARE S hu-.

FAO OHEEX W RIS, BANNLED TEE 2 FHE TH 10%i@E K L=, B0
40%, Ze7-Of) 60%0 TEE AR (+10%) §2 Z &6, HIGCHEAT 2BRICITER
ETO0ENDD. —F, ZoHERE, H#EICPAL ZFIH LRV ICHLER S 5.

IOM @ 9-18 i R DHEEZ 3DIZ, DLW 2 HWT, BMI 23585 /N—E L Z A /L DT A
U 71 N/ B25 44 % kP SICHE L e 7 — Z 123DV T4, Bandinietal. 3013, A& L [Akk
IZ DLW 72254564072 PAL % IOM #EEFUZFIH LT, 8-12 5D+ 161 &5 & LT
TEE OHEEREEE A fast L, HEERRF413-5.8 + 7.9%, accurate estimation (+ 10%) 1% 70% T &
ST EHEL TS, ZOHEERD BARNNRIT T 2R A ATRErEE, 2 E TITHRE S
TV 12 KEDFER )G, TEEiom & TEEpw OHEEFAFEX, T 2.0%, accurate
estimation | 90%LL ETdh~7= (Table 2-4). Nz T, %53 D TEE %, BMI O EE T/ &
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<HEE L7z (Fig.2-1). B OFEH 5, 10M OHEE T 10-12 5% 0 H A A/NE O TEE H#E
ECFIHARETH H Z LR S LT,

KREINIWLS ODRAR D 5. I, A ITHEEOEFEA HEAREL TV iRhoTole
», REE BLWIOM OHEERIZ, /N7 5 FAIT 10 %, /N5 6 AT 11 a4 Tidd iz,
AACIX, 544X 10-11 5%, 6 41X 11-12 5o/ N &2 Ete. (KIZ, 5FEAEEEN 11 5%,

6 FAEEEN 2K ThoTo 35 &, RET/HR LT REE 3% 1 C-34 keal/d (-2.6% compared
with present data) , - C-23 kcal/d (-1.9%) & 72 %. F£7-, TEEiom 1355 1 T-62 keal/d (-2.9%) ,
I+ T-3lkeal/d (-1.6%), & HIZPAL XHFT+0.04 (+2.7%), %1 T+0.03 (+1.9%) & 72
5. %2, DLW IEIZ XD TEE HEEIZHE W T, RQIIAFREIZL 2BME LRI
HZENHDHN, RETITHIC 085 VA LK. LiL, ZOHEOHERETDTH
THDHZENPESNTNDS O, =12, PAL R 9 HERCER L7 BMR Tlixza<, #E
& REE & W e, #EERAIT/ NS NEEZ X HID 300, W BOORREIIFET 5. BifE
D HARDOEFEEIREMEIL BMR Z M ERER ECEM LR OAZSI AL T D —
J, TAVUD T F OREBIFIEAET BMR ZHEE L7 b & T 5 3, i, &
EOXMBAFET 10-12 FRICRE SN TWD. 2D, 1§ O kR MOFERR O /N IZ5E
ATELMEIDIEIAHTHD. 514, Hix RERTIHO/NROT — 2 2 E R L T %
DD,
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F3IE IEMEEET ActivestylePro ZFWV/NEORIRILF—HEEDHT
HE (FFRERE 2)
F1l1E BHREAW

IMEEEEFHT LD TEE OHEEIZ—MRET RV DDH D70, FOZLMICHT L =T 2
TR NTAD), SEED VAT T 4 v 7 LEa—TiE, IEEFRIC, HEE (L) BE
DA MZ % Z &C, TEE OHEERGEE D 7] 95 ATREME M S 41T 5 39, Murakami
et al.lE, FRAZBITIRER 12 #fEo TEE HEREE 2 MEEL, HHARE F Tl Active
stylePro (LR, ASP) Mg bidEmdN/NE o7z Z L2 HELT1D %, ASP X, &BFHD
TV A IEAATIRE) (EIEISE)) L AMTIRENHRNT 27 03U X h %A L 9D, [EEEk T L
OHEEXDBAH SN TWDE D Lnn, BWTEE OHEEREZ R LIZEEZBND.

IR, NRISK LT h, ASP 1T 99.1% D =R TIEATIRE) & AITIREN A KBTI 5 2 & 25
WEN, FATEERD METs HEEX DS iy ST g 49, 7=, ASP /NI AR
IS T TEE RS HEET 2 /TR B 5%, £ OHEEREEICE LTIk 2ivE T
STV,

AFETIE, ASP 241 L7 B HAERE TSR 5/hNREO TEE OHEENREE 2, DLW £ L DLl
BIZ L > THRatT 22 & 2BRE LT,

E28 A&k
1. xt&g#E
T IBHL T O/ NARGIC I D /NE 6 54 24 4 (BT 134, L1 114) ZRHE LT,
IO ORMBEX, F2BEO/NE 6 FAELFEKO/NITH S, JIEIE 2009 42 A,
REOITON S MR 1AM TOI 2. x5 E ORPIEER L OMHRIEEIC OV T,
52 2 HICRER L7 Th o, IEEFOBIRIEEL e S o Te 9 A ZBRIN L,
B2 T 154 (B 74, K184) OF—X &R L.

2. THEHMUKIEICE D =R X —HERREOWE

Fig. 3-112, FEBROMEZ R L. DIWHEHAZO0ORHB & L, R¥ 7L, DLW &5
A, 5 4WEEE, 1 HR, 4 Hi%, 7 HRRICERIRRS -, DLW IEOFERIIZ DWW T, 22
B LA TH D, PALIE, DLW iE X - CTHlE L7z TEE (TEEpww) (kcalld) %, #EE REE®)
THRLULTHEM L.

3. HKIEEEOHE
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DLW & B & [FHA O S (RIS B 4, ASP Z XA L CllE L=, AKRHigE) (R
B, v U, JKPK) 36 K OMEARIE & BRUNC, BRI Db & THAET 2 K o s L7z,
Table 3-1 1%, ASP OHi/17 —% DI THS. ASP 1% 10 2 Z & D) metabolic equivalents

(METs) ZHHHT 5L & biz, 2oiFEiZ TEHIZ2 L (noacceleration) |, [ETETEE) (non-
ambulatory activities) |, [#*17#EE) (ambulatory activities) | 2089 5. Fex 1L, MEEFHO
LG FR] 22 JEACATEIF & L CRRo THIET 2 Z & ity 572, [EHZR L) 242 TIE
POERFH & LT, 1 H 10 RRAE, SFH 2 HELE, KR 1 AL EOLGERR B 2
H e pHTICEE R L7z 70,

4. IR OT — X AT FIE
1) /N METs flfi~D 4 IE

ASP 23 10 B Z &I 9% METs 1, RRADT —ZIZHESWTHE S 2% Y. Hikihara
etal. *) (%, /NEZMRIIEITTEER L OBTIEBIO METs 2 4 77 A3y 712 K> TH
EL, ASP D) METs z/NEICHIIES 2 &2 % Lz, Fox i, SEITar%E © L RIERIC,
PUFIZR L7asiiiE =Nz @ L C ASP @ METs fi & /N2 FIZA#1IE L7=. Ambulatory activities:
0.6237 x METSs value of Active style Pro + 0.2411, Non-ambulatory activities: 0.6145 x METSs value
of Active style Pro + 0.5573.

2) HRIEENSREE DR
FIER O METs EIZHE > T, EAATEIRFH] (METs<1.5), LPA (1.5<METs<3.0), MVPA
(3.0 < METs) (2478 L7z %509,

3) M FALX—HEBEOHEE

Fig.3-2 1%, ASP 2 X % TEE OHEE HIEICHOWTRLTWS. Mok ald, ASP 23
AL TV AHEEHIETHD. oF D, TEE OMKEFRD S B, REE 2% 5 IRWETHA
ANDOHFEFTEECHEHA SN TV AEmE (body surface area: BSA) 12 X 2 HEEZX 2 k-
THEE (REEpsa) L, DIT % TEE @ 10%, REE % TEE @ 60% & {i i€ L T 2, REEgsa(Z 6
D1 %EFLCTHEL, AEE % REEsax 1.1 (. T REE IZHHIE) L7= =TASP D)
METs fi % 3 UC TEE % #E 3 5 JilE (TEEaspssa) THDH. FxlL, EFLO ASP 1EKD
TEE #E HIEICMA T, REE IZBAED A AR ANDOBFERELETHIT SN TN HE D

(REEpr)) % VT TEE 2HEE 9 5 H1E (TEEaspor), 3L OVHARA/NEOENR REE 12
SUNVTHAFE S 7z Kaneko et al. DHEET ) (REEkaneko) ZFIH LT TEE ZH#HEET 5 ik
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(TEEasp-kaneko) 2 N2 C, TEEpww & Hit U7-. REEgsa X 12 i O E (i, REEpg (% 10-11
ﬁ@%@{ﬁ, REEkaneko DFENIZIT 12 82 Y Tl 7.

5. skt

ASP (2 X % TEE OHEEHEE 233 572912, TEEpw & KHEE TEE & OEZE RSO H
HUREIC L > THHFL7=. £7-, Bland-Altman plots 3 X O'E' 7 ¥ v OAHERE A EH L,
TEEase & TEEpw OB Z it L7=. Mx T, TEE OH#EERZE (few TEE — FEH| TEE) &
BMI, JEMATENR R L O (RIS Eh &R & O# A, ©7 Y OMBREIC L > TRET L.
HLatHIA B KA p<0.05 ITRRE L7z, 7235, HeaMLERIZI% SPSS Statistics 23 software (IBM
Inc., Japan, Tokyo) # ] L7=.

E3H #ER

Table 3-2 1%, XK DKL L OHRIEBIORMEZ R L TV D. K 28 4 AR
A N LD &, AR EA (LRI OFEOFHMEITE 1 145.2cm, % 146.8 cm,
REOHMEIZT 1 38.4kg, %1 39.0kg THY, TNOHLDOMEELET 5 &, REOXNLRE
1% 4-6%FLE BMI OIRVWEM CTH 7=, F7z, BRE F2I3BME XV e o727, BHAA
DEFHERIELEI L2 PAL OILEE D L T 2 &, AEDOFHFOPAL IZLULT (55
9 : 1.55<PAL<1.75), &Z{IZL -1 (fK\>: PAL<1.55) O ThH -7z,

Table 3-3 | %, TEEpww & TEEase DHEERAAE AR LTV D, ASP (2 L - THEE L 7= TEE (3,
DLW ¥ECTHIZE L7= TEE £V b A EICEVMELZ R L7z, HEEIZ REEssa M35 ASP D1
KDTFIEE, /NRO TEE 245 T 12.4%i R L7z, —77, #HEEIZ REEkaneko 232
FETIE, 1EROFEL Y HHEERE T L (8.8%Di KA M) L, 60%D/NNEod TEE %
7% 10% LN CHEE L 7-.

Fig. 3-3 1%, ASP |Z X %4 TEE & /7% Bland-Altman plot 38 X 0" TEEpiw & TEEasp
FHBBIFR & 7" LT 5. Kanekoetal o REE #EE % VT TEE A4 L 724412, TEEow
EDENR /IS (146kealld), LOA 1%, -229 » 5 521 kcalld T >7-. TEEase (X, REE
OREEFEIZBED BT, TEEow & A B RIR\VHBEIRGR 2R LTz,

Table 3-4 %, #EERRE (TEEase— TEEpiw) & BMI, JEMATEIR 6 X O (ATE S & &
BiEA R LTS, HEERZEL BMIIZITABERBEEITRD bigroTc. —J7, FEAATHE
Frf 2N RVVNRIZ S, ASPIZ X D TEE HEERRAEITIRE W E WO AEREENEO b,

F4EH BE
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ASP (X, HEERMH 9% METs (2, /NERA O METs ORIEX&Z# A4 % Z & T, DLW %
THIE L7 BB T O TEE 28 12.4% K5HM L, #) 30%D/NED TEE A i#a78+ 10%
LINTHERE L7=. %72, REE OHEEIC Kaneko et al. 0 iiE& V5 Z & T TEE OHEEHEE
M BT 5 Z LRI STz,

BN % 515 & LT [RIEROBFSE O TlX, TEEase O FHIfE & TEEpw O FHIE & DL, K
70kcalld T, AERETRBD NPT WG SN TWD. NRIZEWTE, EFERE S
i REEHEEXANMM 2 2 & T, TEE DHEERFE T H DM L35 2 L AVR ST,
ZNTHRADFER LT, P T 8.8%RMAFHE L7z, ZOBMBE LT, LLTFD 2 51
DEZHND.

1B, (KPR 2 KA 3 2 M EXO B CH 5. A% Tl Hikiharaetal. “9723BH% L
72 ASP ™ METs fiilExXNZH 42 = & T, ASP O/ METs Z/hNEH® METs |2 F H{EIE
L7z, L2 L, ZofMEXZ#ENT 5L, BEMTEE] & LT STz LOMETs 7
5 1.4 METs £ COIFENL FHEESNT, LA EFIEESNTLES (1.0 METs &
1.17 METs, 1.1 METs | 1.23 METs, 1.2 METs /% 1.29 METs, 1.3 METs i 1.36 METs, 1.4 METs
1% 1.42 METs). ASP (X, BAZXIG L L7t D k- T, nEEL L OZED 7 4V
X —Hitk OIS, FEALTEE), BTG ®E), ATIEEI0 3 HHEO METs #i&X\A4H LT
5. LaL, /WNRHO METs fiERUE, BTGB L OB TER O 2 FEfH L2 Bs ST
BH7, RATHEAIND X RIEKBEOIFEZMET 2037220, 20720, FREDK
JEENCR L THIERZ M5 2 & T TEE O KEHlilc SRt ZE2 b5, FEAT
BRFHE & TEE HEERENA B ME A R L7722 & b (Table3-4), EikoHEEAORMEAE
RELTWS. F7o, FROMEXEZHEAT 2L, MiEKIC [HMTES)) T IMETs < 1.5
ERHMEGLAET S (Table 3-2). 44, /NEHOMERZFHRFTL, S, KHEE OIS
DHEXRZMAZ TN ZERMETHH ).

2 iHE LT, AEEZHMT2HBEO REE ICHT 2D LIEOHIE (Fig.3-2) 23EKFHG D
JRK & 7e o T D AlREMED 5 5. ASP 1X, REEgsa DfEIZ 1.1 #0252 & T, MEMITO

(12 FFELL E o fiRiED) REE (= BMR) 2L TO (FFHIBRIZ L TW2W) REE
ICHIIEL TV D, LavL, /NED METs & ™2 & % &, REMNEMT (lying awake) (% 1.2 METs
THDHOIZ LT, JBEALTO TV HE (watching TV —sitting) & [AI#EIZ L2 MET & SfuTW
5. Filz, MEMITERIZ AR < (listening to music/radio — lying) % 1.2 METs TH Y,
ZNEESTRRETIT o 723541% 1.3 METs T 1.08 {51249 5. AFHIRIC L2 REE

Wk AL PN BWEFED 20T X505, /INEOIENL & AL D REZERIC
TRF—HEBEOEIT 10%ITH 7272 WA H 5. BMR ORIEIR, &% 12 FFELLE
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il L7 RRAZEER O RIRER &\ o7z 1 HORTHIERICRON LT LED Z &
MTERNWED, ZOETFEREE TORTEZHFLTEY, REE LW 52 L b
NTns80 ZhbdZ &b, ASPIZE > TAEE 28T 280 TMETs x REE x 1.1]
DORUC LI ZEFE L DL Z EBHYNE I DEEEICRFTD2LERH .

Sardinha and Judice *)i%, MEEFHZ X 5/ TEE #EEICBIT 28842 L v =—L, =
NWETHE SN TWD 4 SDONNEEFFOHEE TEE & F2H]| TEE O BIREITFEEI T r = 0.56
TholecZ LZMEL TS, REDOHERND, ASP @ TEEpw & ORI, ko)
1% (REEgsa Zf#f ) Tidr=0.71, Kanekoetal.® REE #t&X&FIH L7- 5% Tldr=0.79 %
RLU7Z (Fig.3-3). ZDZ D, ASP XN F TITHENRE STV D INEESE & ik
L%, EHTEE &MV BI#HA RS Z LAVRR Sz,

REIZITWLS ODBRBANRSH 5. F—IZ, Yo TAY A ZO/NS SBLOREG & L Fhinlg
DOIRERZET HiLD. DLW EIXZ ORESSHITIC T A MR 0ndTed #19, o Tk
BT 2 LT L <, O FEROAFIE T HXIREIL 20 225 30 4L TH D 0818, K
TIEYA) 24 4 OXMBE Z MR L T, IEEROEAE LML 2 LN T, 9
HEBNT DL blole. FRCHARDT —EZNRARRE L TWDIENT L EShoTolod, &
BOBRHNTIE2 T ITA T U A RO D LRBUETH D, 12, MRG0 IEREE R
DB PN FIEBHFFER TR D Z ENFTF D, AETIE, 120 08 Bk L7-Eu b
vy b BIFEERR L LIZGATYH, RICE X DEEIIIEFITNEINZ L, 2L T,
ASP DHEAF I w7 LI 3mG b 6G L REWT &b, MUNEENTK T 5 RISPEDN
MOWREL VEL TS, Buah vy b ERRINTV LR OG G & IEIEERE &
ERLTCHLMERNEB X, —J7, ASP 24 L7=/NEDOFFEOHIZ1E 60 7L EoE R
AUy b GHUEL) BBV AEIEEE L HEL T alE b H 2 9. Nz T, I
BEERHERS A0 1 H Y720 ORARIEERHIOERE kL TH 2 8. NEORIEIZIBNT
— SN IR O NRN T &0 D, MOMFFERER & T 2581, B STV S
FEFHT — 2 OB B FIEICER U TR Z MR T 2 081 H 5.
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F4E IPMROBEEFBLAILEEEFRITHNEHREOME (PFREE3)
F1E BEREAWM

EEFEICL D &, AR Q0 @ 10~12 A2 1 A2 B A R (IR E 20% L0 F)
TH0 9, (KF - EBRESIX, K30 R & Ll L TRV K ETH B 50, JEROTE -
E L 5L, KAom ELb IR 570 51E, FRIFENC L > T TEE 2@ 5 RN E
FND O, TEE IJMAE DR EAL RE < ZT 572, TEE # BMR TR L7z PAL 23ME A D
BB L~ A T SEIC AW HN 5.

Ishikawa-Takata etal.®®%, AFEBHEILUED I > THARARMAD PAL & 3 P&k (L
JUT-TD) 23 8E L, BBERO S IRIEBIORAE A S Lz, ORI, EER &#H#EET 5
BRZ, XRE O PAL % &L 0 #EUNIRIRT 5720 OEHE 5 2727217 T/ <, PAL 2MEV VIR

2o D2FHDOHIKEERELZAMIC Lz, —J7, /WMREZSRE LT PAL O L-ULRINTE R
TEB O Z S0 LS T A b, £, e TaFge 18 89 iduh i o PAL & HATE
R ORIEITRE SN TN D L 0D, TN OFIKIGENZ &0 X 9 ICEET 5 Z & 23 PAL
BT 2 22D W T H 3 ICRFT S LTV 7220, /RO PAL (206 U7z SHRTE B O R %
LT D Z &1E, EER OHEEICR LS #ME 525 2 L12NAx, PAL OfRVVNEDH
WA L C PAL Z @\ L-UUIZBAT STV L 720 BRR 72 BAE 2 MG B3 H H
Ths.

AREETIE, DLW JEIZ & - THIE L7/ D PAL T & 2 S AREH B0 2 31 00 1% Bh e 2 Lk
Batd a2 L2 HME L.

TR AR (HE) 3 X O RAR T GERihm) o/NFRIc#E 5 544 57 4 (10-
11 %) ZXRZEL Lz, WEICHTZ 0 RMEEHO/NFROBER L UMY EGEITR LT
Tx—b Rarty b EBE ETIHRSINEOFEE LT T2 72, IRE~OBMERLEL
TextGeE & ZOMBUZ HIFIED HIEB L ONE, BRI OWTOBMHEZ 512479 L3k
2, BEMAZTRTIZOKREH LOSHRE OIETT DLW Z I L7z, 20 LT, JdREARA
BLOZOWBORBEEZGELNTEZXIGE Uiz, JIEX 2006 411 A (HE, n=36) ¥
FTN2007 A2 11-12 B (HEBTHIHES, n=21) (Tl RTOREE, AER TR FBRHE
EHFZERE (H18—04) B L ONAEEKS: (1034) OMFEMEEZE S OARE G- LT, @

BRED & 2 MRR 72 1 EMRICE S 7.

X, MERFIZ DLW # ZIEL72E (n=1), DLW O 5 24 Kefiic DL E RN AR EE
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WA OB LY &Eh-72F (n=3), BRBICKFELEH (n=2), £ L CTIN#HEFO
RG-S Teo728 (n=9) 2R LT, &M, 424 (B 264,
LA 16 44) DT —H ) DLW B X O IRIEEI & O3 2 S -,

2. HIKIGE L~V OHIERS J OV
TEE OREIZIE, 74—/ FHEDO T—/L RAZ 24— L S TW5D DLW iEZ vz
(TEEpww). DLW JEDFEMIZOWTIE, 5 2 ISR L7280 Th D, x5 D PAL 1T,
TEEpww ZHEE REESD TR L TR L7-. REE #EEROESNTIT 11 544 Tl 7.

A AR N OB FFBIUEUE 2015 4FRR D0 10~11 s OREHEIZ L 5 & PAL O L~ T (K1),
LoV (BEHE), LUV (V) IZR%5% 55 PAL I, EE4 145, 1.65, 1.85 ThH 5.
/NREOFEERB D PAL & HEE 5 Hoos et al. D)0 A7 ; PAL = 0.025 x age + 1.40, (2B T
%, 10 D PAL OFEVEEIL 1.65 £ 720 FFLOEMEL —H T 5. ZOREEELSEIC, x5
FHELUFO IR L. PAL 1 (PAL<155, {K\), PAL I (1.55<PAL<1.75, f&#E),
PALII (1.75<PAL, @&i\>).

3. HIKIGEEOHIE
1) Lifecorder M %5{%

HIRTEEREOREIZIL, Lifecorder PLUS (A X7 418, LUF LC) ZfEM L7z, LC I
0.06G 725 1.94G (1.00G A3 H M F & RS DOMEE) OFiFHDALHEAE 54 32Hz THith
T 5 LEINRERTH D IMEEE LT T 78 KRR T 4 L F— |2 k> THRFES R,
b N5 8. LCITLLFIZZET 5 4 SOEENNEE ORI Z AT 2 ; threshold 1 (THL):
0.06G, TH2: A— D —ODEAMHE, TH3: A —h—OEAE, TH41.94G. LT, MEELE
YA ARDLINIZ 3 [EILL LI EAE 5 2 it L7c 6, £ OB RTEE) & HllE S,
1-9 O LCHM A O AIFENTRE (LCHRE) (oS D. 20O LC1-9 (I DBE & FEH
IEEOREI LWV 2 ODFERIZL > TRESIND. —F, LC LITHZ720 08, Ik
T Y23 0.06 G BL EDORENZ BN L7-H4, LCO &3l v b &hd, LCO.5 (fl/NES))
LTSNS B, 2F 0, LC 2435 L72IRRBIZH T 2THENS, 4 2 21T 11 B (LC
0, 0.5, 1-9) OWTFIMNI/HEEND. LC 1T 4 BEICFEE L= LC SR DR Mz,
2 530 LC MEDOKRIIT — 2 L1 T&E 5.

2) HIRTEBNSREE D43
ZHET, AL IOREE 23R L LT, LCAEELIIREBT MLy RV
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BART A N ORBREIESIE 4L, LCHE L METs L oG #ME s hTnb. &
RTEENIREEICBI L C, ToREE S (AIEEN L 3-6 METs, i@ (AIEEh X 6 METs LL |, LPA
1% 3METs Aiifi DN TEN 2 bk < HARIEE) (1.5 METs 2 2 2 F{KI5E) L EHZRSN, 20
ERITHRIGENCEAD 2 EMFOM TIXERAN L R E LTarerh2AnGonTnd
Y. LC 2 L7-F%E 0% < 1%, Kumaharaetal 3% %%E(2, LC1-3 Z4%HM%E, LC4-6 2
BREE, LC 7-9 ZmsRiE L L CHIRIEBRERI O N 217> T\ D, LavL, /MREXISRE
L2 AT bR & RIBRO BIEEREE (2 3G 5 LC TR O#iFH 26 H L C & TG B i
BIDRER 2 3l L TV D8 S b5 8. (KEY72 0 © REE B L EB PO =1 /LF—
HE L, DEROFBHEALD bEn72) 8, gD LC A & METs DER A M EHE L T
ZOFEF/NRITEA L TROVONIERERIHW T 2088 5. EBE, s cHEAI T
ActiGraph OESIERFZETIE, /N O EmA DL D & B\ IREDBIENLETH S Z &N
RINTND.

ZZ T, LCEHWTHEDOHARIEEIREZ W< OIIE L TEHMEL TWAIF%EZ L E
a— L, FONEFELZEELE DB, ZOL 22— T, McClain et al. D% Tl
ActiGraph & LC % [t L, LC5 LL_E% MVPA O JEH#E L L 72HFZ ActiGraph CHlIZE L 7= MVPA
DO L WERTRE CThH - 7= Z EBME SN TS, F7z, I - &3 9%, F¥HHE 10.3 7%
DBFHEARLE LT, LC 2K LIZRIET M Ly BT K B4 - 1T D% BRI ES)
ARTT A NEATV, ZFFRERS L0 X M oBFEEEEAHIE LR, LC 5 ML DR
MVPA Z5HliC& 5 2 L 2 WME L TV 5. D78, ABFFETIL LC 5-9 2 MVPA (>3 METs)
CHIBT L, 2L, RS SHESNARV LC 0 BE U LC 0.5 My, ) Es) &
MVPA DO O5RE DIEE % LPA (LC1-4) & LCTHMELT-.

Cliffetal. 9z £ % &, 20-30 43 DA A2 FEAATE 2 - /N RIRIE & AL EWie o 7o T2,
BHFE VR TIZZR (60 3D L D7) HMEE G LICIEEEF L ERLCLE D &, AkITIE
PEELRFRNC O DL O TEAATEI EHII L CLE S 2 L, LTS D &8
fishTnod. £, LCIHEDHEELRFIT 572012, 20 5L EOMEE S (LCO) 23
RN O A FEEE & L7 9090, HOERRIL 24 BRI 2 O IEEE R AT U TR L7, 4
EREEDS 8 REfIRM O T — 2 1R L, D7e< b 4 HULE (CFR 3 BLLE, JEEK 1 AL
b)) OF =2 E2HTL5EEGNTRIGE Liz®.

3) HIRIEE & — 2 Do
HEAIIZ (FLE-TC) HIREBEZERET 537 — 0%, I bout & RELZ D DITxt
L, BRI GREIAic) s 582 — 03 sporadic & FEIER 5. /RO MVPA bout |2
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DT, FEATHIZE ¥ TIEE 43 10 3 28BHH L LTHVWLRTVD Z &2z, 6-19 m D
/N> 40%73 15 43 PA 0> MVPAbout 275 L CTUWVRWZ L A5 190, REETik MVPA bout O
RROIEMEE 10 5P EE Lz, MVPA OFRE/ % — 1%, Mark and Janssen®)% £ |2,

sporadic (<4 min), short bouts (>4 and <10 min), medium-to-long bouts (> 10 min) @ FE¥E
THF L. LCIX, HIRIEEIZ 4 EIZ LCL-9 OWTFnncsL, 2 0 THEOR S
ol LCHMEA M T5. 22T, MVPA (> LC5) LLEOH AW EGEICE & F
- 7258 (bout) 23T HAL7z & W L, £ Oflkfeis ]S U T ERR ORI > THB LT,

4. weetALE

PAL DFERRBNC RGN DORHAEZ B 52N T 572912, PAL & 3 BEIC L 72/ER, L
AUV (V) ST /N 748 & Tedodzizd, LV e E&oE T, PAL I
I (E%ELL E, PAL>1.55, n=21) & L7z, MREFOEMET — X ICBT D BLEOREIC
%, IEHIME (Shapiro-Wilktest) 2RI N2 AR UIRE, MR IR - 728513 Mann-
Whitney ® U EZ M L7=. F£72, MRIC L - TH PAL BEOEIGIZEN B 5 0 a IRNi it
DIREIZ L= THMr L. RIZ, PAL THEE PAL I- MEEO (KIS E & O brigiE, ERMED
RENTZGEITURE, MR SN2 72 8A1E Mann-Whitney O U EZEH L7-. X5
(2, 1 HORfIH 2 15 Beall GEIR2N B eiefay) & 16 RFLARE (136%) (2B L2t
HATVY, PAL DAREZ IS T D B IRTEB) S P IT ok & AR OREEHIRAT 2 iV 2. 723,
FEEHAOA BRI p<0.05 IZRE L, FatHLBEIZ % SPSS Statistics 23 software (IBM Inc., Japan,
Tokyo) ZfHEM L7-.

E3H HR

Table 4-1 1%, W HEDIEMT — X 2R L TW5. TEEpw L, BFALFLY bAEEICH
WEZ R LTZAY, PAL ICITAERMEEITRD b o7z, £72, PAL IHERB X OVPAL 1I-
MEHC SN B OBIGIC, ARERAIGRD bRhoT. FIREEIEICB L Tk
T OHNRELT LD bABICHNEBIREHR A D72 <, MVPA 3Zo7-. MVPA OREREHE
RO L, BEMICERE LT MVPA IQITAERBLETRD NP> DD, 4 4530

HGE 2R & L CER SN MVPA IZB 7O BAEICEWEEZ R LT,

Table 4-2 (X, PAL OF£51]0 BMI, TEE 3 X O HRTEEI & OFHEZ R LT\ 5. BMI X PAL
1875, PALTT-TREL W A EICEWVEZ R L2, FREEEICE LT, MNESREE X
OF LPA [213 PAL BRI THEZRZEITEO b o Tc—77, BB L0 MVPA I ER
FENFRD B AL, PAL TRED AR L OV MVPA 30 7ehho 7=, F7-, MVPA OFFE/ ¥
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— EHDE, 4 REOHFICERE LT MVPA [ZIZAEREDRD LN Nho72H O
D, 4538 Eog RS L7 MVPA (X PAL 1T IEBER A E IS -T2. S5IT, 4430
L oERIFICERE Lz MVPA OTEENREE, PAL II- I3 A EICE N7,

Table4-3(2i%, 15 KL TL, 15 RFLARRICHFH L2 GO PALBED L O S IKTEE &4~ L
2. WROHKFEEOZER 7 — 121, PALBERICHERZITRO bhnofz—J,
H o 15 RELLFED MVPA IE, PAL I1-THEO G BAEIZEVEZ R L. MVPA ORERE R
ZH %L, PAL IL-IIREE, BB T <, dfiil&fE L7 MVPA SHEICZ o Tz,

Fa4H BE

/N PALZIE, RIREE L 0 b POREE DL E O S RTEEI B L T\ 5 2 L AR S fu7.
F 72, PAL DRV VINIE, EHELL EO/NRIZHART, S L OV BIREZ O MVPA 13
IR, FRCHEFBEAICER L7z MVPA IZZENR A BT,

/INRD PAL & B RTEE) & OB 2 845 L7 B TSR ClE, AREORIR & FERIZ, TR
U EDOEAREE PAL EAFEICEET L2 E2MELTHDHEDONREN 8585 5
MVPA & PAL (ZI3ATE7Z2BEDGE O bvd, FBEAATEIRH & LPA ICAERBEE D b
VO WELALILD . ZOMETIE, MOMETHRESN TS 8% %, 10-11 %
), 11-12 5% O L B LT, &V IR Ol 5.4 mO/NRZRR L LT D TR
%. lIshiietal. % 12, /IWEBARFAE LY b @ FHEO/NROTT R, FEAATEIRAZ% <, MVPA
DI NT b BT, SRS L LT MVPA 23072 <, LPA BREW T L 2RiE
LTW%. 2% 0, NEDOFEEFIZIS U THINEBEOEHOMA ST NE(L L TVnD. 20
ZEND, NROREERNC Lo C, PAL L BET D B AIRENIR R D LB BD. ST
WHIE L REORER N D, /INERAKEAFE ORI RE O @O IREE L 0 IRV F ARG O
J703 PALACBEE U, SEARMIRIH CIASREE O @ W S RTINS PAL IZBEIE L T< 5 2 & AR
I,

SEAEWIRTHNE O PAL 2MEVVIREE (PAL ) SARHEDL EooiRAE (PAL I-1D #IRET D
FERIE, FH 15 KD, &2 REEGIICER L7 MVPA ORI Th o7, HARA/N
VL, AR ETITENHIRE NS A LV b, T LA A BRI OZWIEEKD 75 MVPA
IR N L ST D 109, RE TG & U/ 5 AR B RIBRIC, PAL THEX LUV PAL
O-TFEO EH 5, HARD MVPA 1L H O 45-60%I23800 LTV . ML $12 MVPA 23
IRVREETH » 72728, PAL DZEICDR BN - T=DIE, B OERH% ORFHICE T D F AR
B TholobBEZOZ25. KT, ZOREHOBMBEIICEET S MVPA ICITAEZENED
SN oT2—HT, L FE-oTERELIE MVPA IZHEZRZENRD HiL, Z OIEENHRE N
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BREICEPSTZZ DD, TNHIEENANCT S IEBR R EOCESR) - AR — 158N L -
TERHIN LR END . FRGEEENED T 2RO AP~ DI A,
LHLAAHETH D LEZ HIDN, PAL DIRVVREE) HARHELL FIZ L T 720121, F
HORERDHRIEREZED D L2 2 FRPAND LV, 2079121, Ishiietal.
33K R TN D K HIT, FRIZT TR, FEDEBERE & OB SHENLETH S
9.

Ishikawa-Takata etal. %91%, HAS AR & XF512 DLW 5 & B RIRRIC X 2 S IRTE B 5,
PAL I, 0, MDXEHZIT D HRIGEORMAEA ST Lz, ZOWERRIE, BIEOR
FHERULME D25 &4, EER OBEMITHER PAL ZHEET 2BRICB B IS N TVWD . K
WFZEIE, MNEEFH 2R+ 2 & T, K0 ZBIAICHEREERLZHE L2 Loz, MR
TINE TR SN TV o7 PAL DR Z & OH RIGBINE A B 5 72 L7z R Tkl
MRS 5. REOFERD, BEMH/NELO PAL TE TP EZ551F TV 2 S IATEENE
B DIEE) « AR —VFE)Th L AEEMEDS R INTZZ &0 b, 4%, PAL OHEEIZES) -
AR—IENCRETH2HE ZMA TN Z & THEEREIXR LT 5 et d 5.

AREIZIZWL ODDORANH 5. H—I2, PAL IFEO Y > T4 X3b72< (n=17),
PALIL#f & MAED/NEEGOE TRFT LSBT NS, 257 —4% L LT, PALIEED
SERAHIT 14924 + 3501 steps/d, i/ NEBHREREIE 433 £ 92 min/d, LPA (% 337 + 55 min/d,
MVPA % 59 + 21 min/d Td-7=. PAL IIEf & bl L T MVPA [ZIZIEFRBETH 5 —F7, LPA
MEVMER Z R LT &G, AETREIN/ZPAL [E I LA RET DR &, PALI
EMARET DBERITRR DRSS, 5%, SHICT —XE&H L TRaT 2 0ER
BHD. B AL, AETIE 2 ORI CRE LINEET — 2 2HEH L W5 R THDH. MEE
Z ik s HIFHFIRE (epoch length) 13, MIRAJZRIEENIAZ Y VINEIZISWT, 5805 60 7
FREE DO A HELE S T 5 97109), Edwardson and Gorely®)i %, epoch length 73 5 #2> 5
60 FHZ R 72 H122h, MVPA B L UNLPA (TR, LFpkiE (S ATEIRER) 135 < 72
HEWEL TS, RKECTHEHALEZ LC I, 1 HHZY oFRIEEIE4 4 # O epoch length
THATE B2, BERSIF — %1% 2 550 epoch length T LAMH I TX 280y, Spbisig s Li-
42 44D 4 %) epoch TRIE L72 1 H&H 72V OWUNEEIRF &, ZiH % 2 43 epoch THIE L
oM A e 5 &, SeATHRIE & [EIREIC, MVPA 3 KON LPA 1% 2 45 epoch TFK < (1.5-3.6
%), MoNEBRRITE < (076 BHShiz. £72, bout DHERE SICHLEET L LN
I K HNDG. —J, 4 epoch & 24y epoch OF — & RICIE, FRWVFHEIRE (BN E
HHRFR : r=0.93, LPA :r=0.87, MVPA : r=0.88) 2§ L= LD, KIREOHTEEE
i Dt I DWW TR Tl 92 Z I3 L Wb oo, 8 ARSI T 2 F%BIfR<e
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T NI L~DEEE LD ETIE, EH50epochlength 2 H L TH K& 2@ T &
EZbb.
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EHE #HE
FLHE BREBE

AEFFEIX, BARNNEOBBATE FO TEE 2 DLW JETHIE L, [FHIF O & RIS 8) &4
IEREE R 2 W CIIE L7z, 8 2 T TiE, AARANNEO TEE OBURZH LT 5 & &b
2, BEFOHEERORBEIZOWTRF Lz, ZORE, SIEORFERAE RIS TVD
10-11 sk R D EER 1%, 1 KEHh L TV % rlREME /RE S 7z (Table 2-2). 72, HADR
FHERGEYE Ol F ST 2 SRR R EfEIC L5 < TEE #EERUL, FEMERY 7 (RS 1> D BfE
NA/NEO TEE 1F Ci RGBT 5 Z LD (Table2-4, Fig.2-1), BHEEHOBIY T
HEITEENMLETHD. TEEHE IR bEWVHKELRLIZOE, TA VD - W FFOR
HERUSECHEP SN T A H#EEXTH -7 (Table 2-4, Fig. 2-1). (KIEOEEEZ /XL,
232, 90%LL L/ D TEE #3472 10% AN THEEE T 5 Z Lvh, 41, HARANNRZ %)
SLLTHRTED EEZBNS. LL, WTFROHEREZETNT 54T, AR
LMD PAL OB Z B ENEIRT 2 Z L T# L. £ 2T, AWFZE Tl TEE OHEEIZ PAL
A L722v, FRM SIS K O HEE A Z B L7z (Table2-5). BBIIA~— 7+
TxT T ITNTINA Al EOHT R o TIBICHETEX 2 2D, ARFHFIES
FKEREOBGCHHATAHZ ENAMHETH D, ZORTIX 10— 12 %D TEE OfE A H)
) 65-70%:i B L7z, 4%, R DB THEXDOZ LM SN D BEND L. £z,
Ltk & BT TEE OHEERE 2 LiF T <ITiX, BT 2 5 2 & 238 LW IR TR E) (4
GBI &) F3En e S L— RA 7 OBRICH DIEEMATEN A ZHITINZ 5 2 & B3 %)
LIV, X5IT, FH4FET, PAL & PAL L L2431 20 EER & L CREO SN
FLEolHRIEBNFT O LS, EB) - AR—VIEE Y TEE OLB 23T 5 E
BB CTHDLARENRS D, A%, /NEO TEE ofE s k#EzEL T\ LT, ko
BaEMZ TR EIT> TV ZERAEDTHA .

% 3 ETIE, MHEER (ASP) &MV = TEE OHEEREICO W TR Lz, T OR5E,
ASP (X 10 B Z LicHi 1 &L D METs Z2/hNEHICHIET 5 2 & T, /NED TEE %3¢ 12%
WRFHE L7z, 2 LT, MEEFFONETIHE SN TS REE OHEEHF1EZE, T4, HA
NNRZ5%5 & L CBI% & 7= Kaneko etal. O X & 42 HiEICE Wz 12354, Tk
EExm BT 5 GRZE9%) Z LRI/ (Table3-3, Fig.3-3). 7272 L, MENATEHER A
ZV VN TEE 2 KFET3 2 (Table3-4) &\ o7z, fIEXDOMEABH LN E R ST,
2 ETRE LIeHEERUC L D TEE OHEEREE &, MNEEFHT K 2 TEE OHEERSE 2 ik
T5 L, HEEIZ PAL ZEH L7222V FAO OHEEN LV b, INEREEFHD 723 T 2-3% %
HEERAAED NS Do 7o, MOHEEFUT DLW {EIC & - TR B AL7e PAL OFEHEZR2E & E
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TWDH7s, BT TCER20b 00, MEER T TEE 24#E L-5HA T hH#EE=RIC
Lo THELIZHATY, ZIUEEREBRHEEFEOZIIR SN2 o T, IEEFHI L -
T TEE #H#E+ 554, TEE OKEFE D 30%FEE % 55 AEE 2 REICHEE 357217
T72<, $160%% D25 BMR OHEEREEZ EIF 52 b EE LS. 20K KEV BMR
DEFZOHEEITIL, WITNOOHEERZHEH L T D 2 LD, ZOHEEROREE AN
FHZ LD TEE OHEEREIC O RESEHET H. 207, Tob ZMBEEFHEZHWTH/IS
RHEEEE DM EIck EE ot BEZOND. A, HEROKECIEEEOFT — & HH
b (HEAE/FREERE OHE I, BARIIE B, 1 B Y720 ONFEERE] 72 &) &fthl L
TEREIPMETHD.

%4 ETIE, /NEO PAL ICBIET 5 S IATEEI A M ET L, PAL 2MEV VRRED /MR & AEHELL
FEo/NEOEE, FRBERO, HOREE & F o IRE TR L PIRELL Eo R E)
BOXETHDL Z EIWREESNT- (Table 4-2, Table 4-3). FR A% xf5: & L7-#F4ETlE MVPA
31 AREER O DT 5%FEE TH VD, KAFDRFH DS LPA (35~40%) CHENZATENRH] (55
~60%) [ZELINTERY 19, EAATENL MVPA Tid7e<, LPA & b L — KA 7 OBRIZ
HDHZEBHLNIIINTND O, 2078, RAIZBWTIE, 1 HOKREEZ 5D 5 AL
ITENC BT 290 LT, KIRE OB (RIEBIREHE] 2V 0T N EE R & 72
S TWD. —F, KFROERSFATHRORENHE XD L, NEOT R LF —HFHEE
HINE W5 7010, KIEE LY bsREL oS ARG R T2 81A %L, KA LIX
BT 7 —F 2 LT BERHDLDONE LIt

E28 R
AL T, 1) NEO EER#EEZREET 5 2 &, 2) /WNED PAL Z[H LS 5729
DI RERHFNTHZEE2HME LT, BATIEWD TTF—ZDR55 DLW kL, KR
B EOKBINELE CHOMEEFEZ AT 28T, TORNEITo 7.
1. BARNNEO TEE OEEEZHA G L, ERAOHEERNIZ LD TEE HEERE 2 Mk +
HEEblo, HilnifEEXEL o< 5 L.
2. NEHEEFZ W=D TEE OHEEREEICHOWTHETT 5 2 L.
3. PAL DR T & OXFES RIFEIEFR M ZHA LT D L.
ERoOBE S, LLFOR A ST,
1. DLW ETHIE L7z 10-12 5% 2 TEE 1%, H AR AN OB FEESLE C/RENL TV 5 TEE &
D H BT TR 1%, LT 12%EWZ & D, BIEDO EER I KEHM L T 5 ke
MrdH 5.
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IOM @ TEE #EERUZ, BIED A AN O & SR ILE 0 JLRE ARG BRI 2 I 72 HEE U
E0 b, BMI DA /NS <, I OEWIEE T 10-12 5% D B A NNRO TEE ZHEE T
D.

FFM & B50C, 10-12 D BARA/NE D TEE 25 65%H#EET 5 Z LN TE 5. PR
NHEESRIILATO®Y Th b, B+ : 47.1 x FFM (kg) + 0.0568 x step count (steps/d) —
122, 4z : 55.5 x FFM (kg) + 0.0315 x step count (steps/d) — 117.

3 il i £ 51 Active style Pro HIA-3501T (%, /INEH METs O iE=NZ# 4 L, Kaneko et
al. DZEFIF T L X =B BEOHERICE SO THET 222 T, NEOHBART
D TEE Z (A& 12B0 & -)3872 8.8% CRlfili ™2 . 7272 L, FEAATEIR S RV VIR
O TEE X M AFHE§ 5 Z L ICHEBDBLETH 5.

PAL OIEVVINEIE, L EO/NRIZH AT, SEARESO, BHIOERICER L
MVPA 23D 720 2 EAVRIE S 7z, PAL ZAEYELL EIZ LTV 7201TiE, TR O3
BICHRIEE EZ mD D K5 R ARPBEDNS Lvu.
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Table 2-1. Predictive equations of total energy expenditure (TEE).

Predictive equations

TEE, pri (kcal/d)? BMR standard” (kcal/kg/d) x body weight (kg) x PA; pr’
TEE,om (kcal/d)® For boys aged 9-18 y:
88.5-61.9 x agef (y) +PAopm® % [26.7 x body weight (kg) + 903 x height (m)]
For girls aged 9-18 y:
135.3 - 30.8 x agef (y) + PAoy’ * [10.0 x body weight (kg) + 934 x height (m)]
TEEgao (kcal/d)® For boys aged 1-18 y:

310.2 + 63.3 x body weight (kg) - 0.263 x body weight (kg)®
For girls aged 1-18 y:

263.4 + 65.3 x body weight (kg) - 0.454 x body weight (kg)®

2 TEE estimated by equation of Dietary Reference Intakes (DRI) for Japanese!?.

b TEE estimated by equation of Institute of Medicine (IOM)3D.

¢ TEE estimated by equation of Food and Agriculture Organization of the United Nations (FAO)™.
d BMR standard is 37.4 kcal/kg/d for boys and 34.8 kcal/kg/d for girls*?.

¢ Physical activity coefficients (PA) determined by PAL in Japan-DRI (PA;.ori)!? are as follows: if
PAL < 1.55, PA = 1.45 (level I); if 1.55 < PAL < 1.75, PA = 1.65 (level Il); and if 1.75 < PAL, and
PA = 1.85 (level I11) for both boys and girls.

f\We assumed an age of 10 years for 5th graders and 11 years for 6th graders.

9 PA used in the DRI for the United States and Canada developed by the IOM (PAiom)®Y are as
follows: boys, sedentary (1.0 < PAL < 1.4, PA = 1.00), low activity (1.4 <PAL < 1.6, PA=1.13),
active (1.6 <PAL < 1.9, PA = 1.26), and very active (1.9 <PAL < 2.5, PA = 1.42); girls,: sedentary
(PA =1.00), low activity (PA = 1.16), active (PA = 1.31), and very active (PA = 1.56).
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Table 2-2. Characteristics of the subjects.

Boys Girls
n  Mean £SD n  Mean +SD p'

Height (cm) 33 1426 +6.9 23 1455 +6.6 0.265
Body weight (kg) 33 37.9 £6.7 23 36.7 £6.3 0.458
BMI® (kg/m?) 33 186+28 23 17.2+19 0.092

overweight [n (%)] 6 (18%) 1 (4%)

obesity [n (%)] 1 (3%) 0 (0%)
FFM® (kg) 33  31.9+43 23 296+40  0.110
FM® (kg) 33 6.0 £3.7 23 7.1%45 0.609
% fat (%) 33 1561+7.2 23 186+9.4 0.387
TEED,_W—ld (kcalld) 33 2107 +£273 23 1847 £ 269 0.002
REE® (kcal/d) 33 1321 +113 23 1185 +69 0.000
PAL' 33 1.60+0.16 23 156+0.19 0.626

Step count (steps/d)® 31 12823 + 2945 21 10526 +£2493 0.009
TEEpw-2" (kcal/d) 26 2067 %230 22 1830 + 262 0.004

2 Subjects were classified based on BMI cutoffs™®.

b FFM: fat-free mass.

¢ FM: fat mass.

d Total energy expenditure measured by doubly labeled water of all subjects.

¢ Resting energy expenditure was predicted by equation of Kaneko et al.®".

f Physical activity level was calculated as TEEp.w / predicted REE®".

9 We excluded the data of two boys and two girls because of insufficient pedometer
wearing time.

h TEEpLw excluding overweight and obese subjects on the basis of BMI cutoffs’,

i Analysis of covariance on each characteristics, adjusting for measurement timing.

43



Table 2-3. Partial correlation between TEE (kcal/d) and height, body weight (BW), body
composition and step count.

Covariates Subject n Height BW FFM? FMP % fat Steps
none Boys and girls 52 0.365 ** 0.521 ** 0.702 ** 0.088 -0.091 0.430 **
Boys 31 0.513** 0.609 ** 0.618 ** 0.379* 0.276 0.447 *
Girls 21 0517* 0.425* 0.767 ** -0.089 -0.314 0.129
MT® Boys and girls 52 0.385 ** 0.535 *** (0.673 *** (.178 0.006 0.388 **
Boys 31 0.356 0.619 *** 0.637 *** 0.381 *  0.245 0.375 *
Girls 21 0.735 *** 0.675 ** 0.771 *** 0.311 0.038 0.075
MT® and FFM Boys and girls 52 -0.155 -0.065 - -0.065 -0.054 0.695 ***
Boys 31 -0.128 0.185 - 0.185 0.184 0.708 ***
Girls 21 0.107 0.049 - 0.049 0.054 0.546 *
MT®, FFM and FM Boys and girls 52 -0.153 - - - 0.040 0.707 ***
Boys 31 -0.123 - - - 0.012 0.696 ***
Girls 21 0.097 - - - 0.023 0.548 *

2 Fat-free mass derived from total body water.
b Fat mass calculated by subtracting FFM from body weight.
¢ Measurement timing

*:p < 0.05, **: p < 0.01, ***: p < 0.001
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Table 2-4. Differences and correlations between the predicted and measured total energy
expenditure (TEE).

TEE Bias RMSE® Accurate  Under Ower  Correlation
Mean (SD)  Mean [95% ClI] estimation” estimation® estimation” coefficient
kcal/d % kcal/d % % %
Boys (n = 33)
TEEpw' 2107 (273)
TEE predicted
TEE,pr” 2264 (470) * 6.8[2.6,11.1] 302.8 63.6 3.0 33.3 0.885 T
TEE,om’ 2153 (321) 2.0[0.3,3.7] 1102 93.9 0.0 6.1 0.944 T
TEEFAOd 2320 (279) * 10.9 [6.7, 15.0] 319.9 57.6 0.0 42.4 0.635F
Girls (n = 23)
TEEpLw 1847 (269)
TEE predicted
TEE, pr” 2007 (401) * 8.6 [2.9,14.2] 297.8 69.6 4.3 26.1 0.854
TEE,om° 1882 (271) 2.0[0.1,39] 90.0 100.0 0.0 0.0 0.941
TEErao’ 2031 (183) * 11.5[5.7,17.4] 308.2 34.8 4.3 60.9 0.654

@ TEE measured by doubly labeled water (DLW) method.

b TEE estimated by equation of Dietary Reference Intakes (DRI) for Japanese??.

¢ TEE estimated by equation of Institute of Medicine (IOM)3D.

d TEE estimated by equation of Food and Agriculture Organization of the United Nations (FAO)™,
¢ Root mean squared error.

f Percentage of the subjects predicted by equation within + 10% of measured TEE.

9 Percentage of the subjects predicted by equation < 90% of measured TEE.

h Percentage of the subjects predicted by equation > 110% of measured TEE.

* Significantly different from TEEpww, p < 0.05 (repeated measures analysis of covariance with
Bonferroni correction, adjusting for measurement timings).

T Significantly correlate with TEEpww, p < 0.05 (Partial correlation coefficient, adjusting for

measurement timings).
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Fig. 2-1. Bland-Altman plots (left column) and relationship between bias of total
energy expenditure (TEE) and BMI (right column).

In the graph on the left column, the thick straight line represents mean and dashed lines represent
the lower and upper limits of agreement (2 standard deviations). (A) TEE estimated by equation of
Dietary Reference Intakes (DRI) for Japanese!?. (B) TEE estimated by equation of Institute of
Medicine (IOM)®b. (C) TEE estimated by equation of Food and Agriculture Organization of the
United Nations (FAO)™. In the graph on the right column, the relationship between bias (predicted
minus measured TEE) and BMI was examined using partial correlation analysis, adjusting for

measurement timing.
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Table 2-5. Multiple linear regression analysis for predicting total energy expenditure
(kcal/d) in 10- to 12-year-old children.

Boys and girls (n = 52) Boys (n = 31) Girls (n = 21)
Predictor
variables B B P B B P B B P
FFM (kg) 51.1 0.74 0.000 47.1  0.73 0.000 55,5 0.83 0.000
Steps 0.0505 0.51 0.000 0.0568 0.61 0.000 0.0315 0.28 0.049
Constant -177 - 0.000 -122 - 0.664

-117 - 0.729

Adjusted R? = 0.654
FFM: fat-free mass, B: partial regression coefficient, B: standardised partial regression coefficient.

Adjusted R? = 0.712 Adjusted R? = 0.679

All predictor variables were entered into the regression equation simultaneously.
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Table 3-1. Example of data output of Active style Pro.

Time Physical activity discrimination of

intensity (METS) physical activity

7:25:00 0 no acceleration

7:25:10 0 no acceleration

7:25:20 2.2 non-ambulatory

7:25:30 5.2 non-ambulatory
7:25:40 2.1 ambulatory
7:25:50 4.9 ambulatory
ambulatory

7:26:00

3.6

Ambulatory: ambulatory activities.

Non-ambulatory: non-ambulatory activities.

METSs: metabolic equivalents.
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TEE

Correction to sitting position REE '.’
[ |

METs X Estimated REE X 1.1

a REE

> REEpm

¢ REEKaneko

Estimated REE x 1/6
aREE
b REEon,
¢ REEKaneko

L
>

— Estimated REE

8 REEgsa: ASP original equation (based on body surface area)
b REEpg,: Japan-DRI equation

¢ REEx,neko: Kaneko et al. equation

Fig. 3-2. TEE estimation by Active style Pro HJA-350 IT.

TEE: total energy expenditure, EXEE: Exercise energy expenditure, NEAT: non-exercise activity
thermogenesis, DIT: diet-induced thermogenesis, REE: resting energy expenditure, BMR: basal
metabolic rate, METs: metabolic equivalents,  REEgsa: estimated by equation of Recommended
Dietary Allowances for the Japanese fifth revision’®). ® REEpr,: estimated by equation of Dietary

Reference Intakes (DRI) for Japanese!?. ¢ REEkaneko: €stimated by equation of Kaneko et al.®".
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Table 3-2. Characteristics of the subjects’ physipue and physical activity.

Boys Girls Total

n 7 8 15
Height (cm) 148.0 (7.0) 146.6 (4.0) 147.3 (5.4)
Body weight (kg) 38.1 (2.9) 36.6 (4.6) 37.3 (3.9)
BMI (kg/m?) 17.4 (1.6) 17.0 (1.5) 17.2 (1.5)
PAL 1.70 (0.18) 1.49 (0.14) 1.59 (0.18)
SED (min/d)

Ambulatory 43 (10) 33 (10) 38 (11)

Non-ambulatory 254 (42) 377 (60) 320 (81)

Total 298 (40) 410 (55) 358 (75)
LPA (min/d)

Ambulatory 113 (14) 96 (14) 104 (16)

Non-ambulatory 278 (34) 259 (54) 268 (45)

Total 391 (37) 355 (55) 372 (50)
MVPA (min/d)

Ambulatory 42 (22) 29 (8) 35 (17)

Non-ambulatory 21 (4) 19 (5) 20 (5)

Total 63 (23) 48 (13) 55 (19)

PAL: physical activity level, SED: sedentary behavior, LPA: light-intensity physical
activity, MVPA: moderate- to vigorous-intensity physical activity, Ambulatory:

ambulatory activities, non-ambulatory: non-ambulatory activities.
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Table 3-3. Evaluation of Active style Pro (ASP) based total energy expenditure (TEE).

Total (n=15)
Mean (SD)  bias (SD) bias (SD)  Accurate Under Over
estimation® estimation® estimation®
kcal/d kcal/d % % % %

TEEpLw 1946 (297)
TEE predicted
TEEaspssa 2157 (176) ** 211 (212) 12.4 (12.5) 33 7 60
TEEasp.ori 2302 (275) ** 356 (227) 19.5 (13.2) 27 0 73
TEE psp.kaneko 2092 (190) ** 146 (187) 8.8 (11.0) 60 7 33

TEEpww: TEE measured by doubly labeled water (DLW) method, TEEasp-ssa: TEE predicted by
ASP using resting energy expenditure (REE) equation of Recommended Dietary Allowances for
the Japanese fifth revision (based on body surface area)’®), TEEasp-ori: TEE predicted by ASP using
REE equation of Dietary Reference Intakes (DRI) for Japanese!?, TEEasp-kaneko: TEE predicted by
ASP using REE equation of Kaneko et al.®"), 2: Percentage of the subjects predicted by equation
within + 10% of measured TEE, P: Percentage of the subjects predicted by equation < 90% of
measured TEE, ¢ Percentage of the subjects predicted by equation > 110% of measured TEE, **:

Significantly different from TEEpww, p < 0.01 (paired t-test).

52



200
0

TEEasp.asa - TEEpuw (kealld) I>

-400

Average of TEEp and TEE pgp.

>

3000

TEE e (kcal/d)
&
3

0

OBoys ®Girls

800

600 f
400

® o

‘.

©
oS

-200 F

O

(¢}

0

1500 2000 2500 3000

s (kcalld)

2500

2000

y =0.4199x + 1339.6
r=0.71,p<0.01

0

1500 2000 2500 3000
TEEpuy (keal/d)

635

211

214

TEEasp.on: - TEEpuw (keal/d) 0O

o8]

TEE g o (Kcal/d)

OBoys @Girls
800 810
[ J ¢ ©
600
400 ° LB_‘“ 356
200 ° 7
°
0 —29
-98
-200
-400
0 1500 2000 2500 3000
Average of TEEp,\ and TEEasp.pr)
(kcal/d)
3000
o
Y o
2500
60°
°
2000
[ J
1500 -y = 0.6373x + 1061.9
r=0.69,p <0.01
0 . . .
0 1500 2000 2500 3000

TEEp.w (keal/d)

0

-400

TEE asp-kaneko -~ TEEpLw (keal/d) ()

O

3000

= N N
(o) o (2]
o o o
o o o

TEE asp-kaneko (Kcal/d)

o

400
200

-200 F.

800
600

OBoys ®Girls
p 521
¢ o
®
25 146
S o,
5
o) -229
0 1500 2000 2500 3000
Average of TEEp,\y and TEEasp.kaneko
(kcal/d)
L o
0o O
3 )
I y=0.5053x+1108.8
r=0.79,p<0.01
0 1500 2000 2500 3000

TEEpuy (keal/d)

Fig. 3-3. Bland-Altman (upper) and correlation plot (under) for evaluation of
Active style Pro (ASP).

In the upper graph, the thick straight line represents mean and dashed lines represent the lower and

upper limits of agreement (2 standard deviations). (A) TEE predicted by ASP using resting energy

expenditure (REE) equation of Recommended Dietary Allowances for the Japanese fifth revision

(based on body surface area)’®. (B) TEE predicted by ASP using REE equation of Dietary Reference

Intakes (DRI) for Japanese!?. (C) TEE predicted by ASP using REE equation of Kaneko et al.*”. In

the under graph, the relationship between TEE measured by doubly labeled water (DLW) method
and TEE predicted by ASP.
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Table 3-4. Relationship between accelerometer estimation bias and
BMI, sedentary behavior, and physical activity.

BMI SED LPA MVPA
(kg/m?)  (min/d)  (min/d)  (min/d)

Bias (predicted TEE - TEEp, )

TEE psp.psa (%) -0.27 067 ** -0.37  -0.40
TEE psp.oms (%) 0.03 071** -0.38  -0.50
TEE psprcaneio (%) -0.34 053* -027  -0.30

TEEpww: TEE measured by doubly labeled water (DLW) method, TEEasp-ssa: TEE

predicted by Active style Pro (ASP) using resting energy expenditure (REE)

equation of Recommended Dietary Allowances for the Japanese fifth revision

(based on body surface area) '®, TEEasp-ori: TEE predicted by ASP using REE

equation of Dietary Reference Intakes (DRI) for Japanese!?. TEEasp-kaneko: TEE

predicted by ASP using REE equation of Kaneko et al.®”), SED: sedentary behavior,

LPA: light-intensity physical activity, MVPA: moderate- to vigorous-intensity

physical activity, **: p < 0.01, *: p < 0.05, significantly correlated with bias

(Pearson’s Correlation Coefficient).
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Table 4-1. Characteristics of the subjects.

Boys (n = 26) Girls (n =16)
Mean (SD) Mean (SD) p

Height (cm) 140.3 (5.9) 142.7 (7) 0.24
Body weight (kg) 36.9 (7.0) 34.6 (4) 0.26
BMI (kg/m?) 18.7 (3.1) 17.0 (2) 0.02 *
TEEpLw 1995 (263) 1804 (264) 0.012 **
pREE (kcal/d) 1274 (118) 1145 (59) 0.00 **
PAL 1.57 (0.15) 1.57 (0.20) 0.89

I(n) 12

I -1 (n) 14 053°
Accelerometer wearing time (h/d) 13.3 (1.6) 13.9 (2) 0.26
Step count (steps/d) 13789 (2296) 11172 (2928) 0.00 **
Micro activity (LC 0-0.5) (min/d) 428 (76) 480 (80) 0.04 *
LPA (LC 1-4) (min/d) 312 (50) 298 (57) 0.41
MVPA (LC 5-9) (min/d) 59 (17) 47 (16) 0.04 *
MVPA components (min/d)

Sporadic (< 4 min) 24 (5) 22 (4) 0.36

Short bouts (4-10 min) 24 (10) 21 (10) 0.36

Medium-to-long bouts (= 10 min) 11 (8) 4 (6) 0.00 & **

Total bouts (> 4 min) 38 (21) 25 (14) 0.022 *

TEEpww: total energy expenditure measured by doubly labeled water (DLW) method. pREE:

resting energy expenditure predicted by equation of Kaneko et al.®"). PAL: physical activity level.

LPA: light-intensity physical activity. MVPA: moderate- to vigorous-intensity physical activity. 2:

Mann-Whitney U test, otherwise t-test was used. : Chi-squared test, *: p < 0.05, **: p < 0.01,

significant difference between boys and girls.
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Table 4-2. BMI, total energy expenditure (TEE), and physical activity among

groups by physical activity level.

Physical activity level (PAL)

I I - I p
Sedentary Moderately active
and Active

BMI (kg/m?) 18.8 (3.0) 17.3 (2) 0.042 *
TEEpLw 1785 (182) 2060 (290) 0.00 & **
PAL 1.44 (0.07) 1.70 (0.14) 0.00 @ **
Step count (steps/d) 11395 (2514) 14188 (2449) 0.00 **
Micro activity (LC 0-0.5) (min/d) 457 (65) 438 (95) 0.69 2
LPA (LC 1-4) (min/d) 296 (52) 318 (52) 0.17
MVPA (LC 5-9) (min/d) 48 (17) 60 (16) 0.01%*
MVPA components (min/d)

Sporadic (< 4 min) 23 (6) 23 (4) 0.17

Short bouts (4-10 min) 20 (10) 26 (9) 0.03°% *

Medium-to-long bouts (= 10 min) 6 (6) 11 (8) 0.02 ¢ *

Total bouts (> 4 min) 26 (14) 40 (22) 0.01%*
MVPA components (LC intensity)

Sporadic (< 4 min) 6.7 (0.4) 6.7 (0.4) 0.76

Short bouts (4-10 min) 7.0 (0.5) 7.3 (0.6) 0.06

Medium-to-long bouts (> 10 min) 7.2 (0.9) 7.3 (0.9) 0712

Total bouts (= 4 min) 7.0 (0.5) 7.3 (0.5) 002 *

All values are mean (SD). TEEp.w: TEE measured by doubly labeled water (DLW) method.

LPA: light-intensity physical activity. MVPA: moderate- to vigorous-intensity physical

activity. & Mann—Whitney U test, otherwise t-test was used. *: p < 0.05, **: p <0.01, significant

difference between PAL I and PAL II -1l group.
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Table 4-3. Weekday and weekend physical activity before and after 15 p.m. among

groups by physical activity level.

From 0 a.m. to 15 p.m.

PAL I

PALII -1

Mean (SD) Mean (SD)

From 15 p.m. to 24 p.m.

PAL I

PALII -1

Mean (SD) Mean (SD)

Weekday (min/d)

Micro activity (LC 0-0.5) 259 (49)
LPA (LC 1-4) 184 (32)
MVPA (LC 5-9) 36 (13)
MVPA components
Sporadic (< 4 min) 16 (4)
Short bouts (4-10 min) 16 (7)
Medium-to-long bouts (> 10 min) 4 (6)
Total bouts (> 4 min) 20 (11)
Weekend (min/d)
Micro activity (LC 0-0.5) 210 (82)
LPA (LC 1-4) 140 (67)
MVPA (LC 5-9) 19 (20)
MVPA components
Sporadic (< 4 min) 10 (7)
Short bouts (4-10 min) 7(8)
Medium-to-long bouts (= 10 min) 3(7)
Total bouts (> 4 min) 10 (14)

244 (52)
198 (39)
40 (14)

16 (4)

18 (8)
6 (7)

24 (12)

234 (110)
165 (78)
24 (21)

11 (9)
9 (10)
5 (7)

14 (13)

0.34
0.21
0.27%

0.87
0.51
0.21%
0.16 2

0.43
0.27
0.35%

0.67 2
0.45%
0.25°?
0.16 *

209 (53)
123 (27)
19 (9)

9@
7.(6)
2.(4)
9(7)

222 (62)
128 (49)
12 (9)

7(4)
4 (6)
1(4)
5()

189 (68)
131 (33)
29 (10)

10 (2)
13 (5)

7 (6)
20 (9)

219 (65)
127 (62)
13 (15)

6 (5)
5 (6)
3 (6)
7 (12)

0.64 2
0.39
0.00 **

0.68

0.00 @ **
0.00 @ **
0.00 **

0.88
0.94
0.61%

0.63

0.96 2
0.22°
092?

All values are mean (SD). LPA: light-intensity physical activity. MVVPA: moderate- to vigorous-

intensity physical activity. 2 Mann—-Whitney U test, otherwise t-test was used. **: p < 0.01,

significant difference between PAL 1 and PAL II - I group.
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