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Table 1. Characteristic of subjects

Age (yr) 194 = 0.8
Height (cm) 1628 + 5.8
Weight  (kg) 537 + 62
BMI  (kg/m?) 202 + 1.1
%BF (%) 158 = 25
FFM (kg 448 =+ 4.7

Average + S.D., BMI : body mass index,
%BF : % body fat, FFM : fat free mass
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Table 2. Summary of energy expenditure and
related measures.

TEE (kcal/day) 3252 + 1114
REE (kcal/day) 1313 + 198
PAL 250 + 081
PAEE (kcal/day) 1614 = 986
TEE/FFM (kcal/kg/day) 719 = 206
REE/FFM (kcal/kg/day) 294 =+ 39
PAEE/FFM (kcal/kg/day) 353 + 200

Average + S.D., TEE : total energy expenditure,

REE : resting energy expenditure, PAL : physical activity level,
PAEE : physical active energy expenditure, FFM : fat free mass

Table 3. Summary of energy intake and related

measures.
EI (kcal/day) 2023 + 482
EI/Weight (g/kg) 376 = 76
EB (kcal/day) -1230 + 1003
P 2 754 + 257
F (2) 597 + 167
C (2 2909 + 672
P (%) 150 + 27
F (%) 263 + 35
C (%) 587 + 46
P/Weight (g/kg) 14 = 04
C/Weight (g/kg) 53 =+ 1.1

Average + S.D., EI : energy intake, EB : energy balance, P : protein intake

F : fat intake, C : carbohydrate intake

Table 4. A comparison of energy expenditure
and energy intake related measures in good and
poor energy balance groups.

good group (n=4) poor group (n=4)

EB (kealday) 415 * 502+ 2044 ® 572
TEE  (kealidy) 2537 + 587+* 3968 + 1088
REE  (kealiday) 1367 £ 160 1259 + 241
PAL 19 & 05% 31 + 05
PAEE  (kcalday) 916 + 601+ 2313 + 780
Bl (kealday) 2122 % 172 1924 + 698
P %) 146 + 15 154 + 37
F (%) 254 + 3.1 273 + 41
c (%) 60.1 + 44 573 + 5.1

Average + S.D., EB : energy balance, TEE : total energy expenditure,
REE : resting energy expenditure, PAL : physical activity level,

PAEE : physical active energy expenditure, P : protein intake, F : fat intake,
C : carbohydrate intake,
* Significantly different (p<0.05) between high and low energy balance groups
** Significantly different (p<0.01) between high and low energy balance groups.
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* Significantly different (< p0.05) between good and poor
groups.

Fig.1. A comparison of total energy expenditure
and energy intake in good and poor energy
balance groups.

V. £%

FEAVETIE EARIKET3 A RIC LR
HEWEMOPALYPHE SN TEY, PALOFY
X171 2R3, 2O—FHT, WBFIIRES
N AT OLWKEET SR E Lz
Tid. PALDFEIZ0 L MEShTwB Y,
DB DA HREOFHL XN N 572
B, LED 20O & AL TE 2w s,
[H LKIKBER TH - ThH. SEl & laiElc
EPALOMEA10RER L 720, FL—=v s
W FC X D PALDSKE S BB 2 W REE D%
AbNb, $720 HRARUFERTF 14 ENE
& L7zHEmr i ge < id, i O PALIZ 237, ¥
BEHOPALIZ200 L HE SN THEY Y, AN
BWwThbbtb—=yrgugTcrl—=r i
WAL T B2, ENITHEWPAL LT
LT ENEZLNSL, 2O EMS, RAFEY
X7—=2%) Y SOERT S0, EENL—=
FTHERBR LA N L —= 0 FER iR
HhHLEZONDL D, PALOREEMO KRG
PVETHB, LPALEH»S, HEFTICHESRh
TV HRALHFERZOPALIZ, Y vorud
AXF - AL Iy @R, FERPY, BEE
PEE - PEIEER T, HRERETEY. 5o R
T RERTY BRI, FICEE L —=

_39_



AR BT 5 KR LR T O HREH L NV E LAV F—NT Y ADKE

YMBHREINTED ., REWHEWONRITA
bz, 22T AW TIE. kR R
BEIA XL, DLWHEE H WA R
D TEE. PALB X FEBZ# R L., =31 ¥—
AEPKEVEHEHEO LRV F—HT - BRI
B3 2 R OB & MR L 72
3. ARWIZECHE LA T o PAL I
2%+0&%ﬁLTBD %“%%H%fib

—Z VTR T AT E IR TRSIZY
%b%ﬁ‘mﬁ%®ﬁ$ﬁm%$ﬁm_réh
TVWAEH L —= Y FHOPALTH 52051
bEfE% R L7 Yoshida b 13, #HE ML —=

VM OTWBEE 2RI, PALE FL—=
v, BEOMEEEREILTBEY, PL—=
YR EDBQMENPALICKELS BEET L L
EWEL TV, RERMBI ML —= v 7
WP BH—HT. PL—= ZRENEVEHT
570, KHFFEICHB VTS Yoshida 2 Ot
BRI, PL—= v FRI D HRESKEE
L, HEELTPALD EMEERLAEEZRD
s,

F 72, HARABHEEZEOPAL DHEHEMEY 1250
TIE, 2003 4E LA DG Z TTIT/ER I NTE D,
2003 4E DL ISR Sz H AR ABEH B O PALIZ
20034E LT O G L 0 b B E R T MESE <
HAoHND, BlzIE, KikEFAI245, e 140
BTA12300 77 0 ZETFH244%, 24370,
IR TAH7265%, hiR 2259 LG sh
THY, PHEFOAHHPGEE" 2B Tk
5% HBR. FoOMoMATHRESN TV L@
HMNL—o U oMM TH 520 L 0 D EH
ZRLTWD, 2O DD, ARFEDOPALIE.
BARR SN TV BB OMEMEE L ) b SE %
IRL7Z205, EEHREIRTWAIEE N L —= v
o HARABEHZEOPAL &L IS 2 &, AR
DETHBHLEZLNS,

ElliZ2oWTid, TEEL ) b ARz R L
TBY, EBUEKECHDOMERRLIZZ LD,
RFZEOBERE L, TANVTF—HBERICAA- 72
IANF—OEIATE TR WBUIRAEH S 20 &
otze WIMEORARBHE OB E NG E LT
REWEHOEBOHE™ Tld. EBOFYHIE

HOMAERLTED, THOBEF THRERD A

b, HBH2%IF1EM S 721 1kg Lh L O AR
BBRARLNTZ, TOZENS, REFEMIKE
BIANF—ARIGEZ YR T WHHTTH ST
BEENEZO6ND, LA LEd0, KU TIHA
BEH 720D DEIH 376 = 76kcal/kg/day % 7~ L.
H AR N KB % 0 AT - 72564178
D 273 £ 77kcal/kg/day. 29.6 £ 7.8kcal/kg/day
R, PRBINEN T AW EEE 2R L L
FeATHIZE? @ 31 £ Tkeal/kg/day & 0 b Bl %R
L7ze 2O ENS, Mo HARANLWSERH &I
LA REDZY)OENIEEWVWE#E
bbb, L2LAENS, TEE & LA

WBEIZAT5THh B 720, BEIVHBKKE W EE
R ESEREZICB W TIE, TEERPALASE W
HEII)ZAVF-AREZIERITLEEZD
Nbo L7ho T, KHBHHEEIZELOFM 2T
T# <. TEERPAL % & be /i i L ETH
%9, F72. PALBXUPAEEIZEBE A EAHA
OHBEBERIAD LN TVDEZ Eh b, BKIEH

#®% C PALD EEZ R BRI = A v ¥ —
ARIZKEY 2T WEHI»D 5. D20, PAL
AEVEFR, RIS THRE LIZAEGWEN O
X9 LPALYEW ML —= v G TIE,
ANVF RIS V720 DREFMI L ) H
TThbo

EICBVWTE=REEFRBEMBEOHE L LT
PFCHAZOWTIE, ZREERITRNTUIBWVT
BNHEY OFPANOMEZ R L, BIFRETH -
720 LBLAAS, KRESHDVOLAELEBX
DR ORI OWTIE, BRREHEZO
B 2 T A% R Ly o 7 IR
wmE LTIHMUETH o7 €072, TEEIZAR
EOZANVF—-2ENT 5720121k, PFCHIG
B2 I, ZRFEEROMERNRE AT L
ARDBNS,

72 EBOEHROFIHMEE ) bEfizR L7z
Bir#E (n=4) LREZRLAAREE (n=4) O
TEE B & CEIOBEIHH O L Tld, RIFE X
DOARRBECEBVARIKMEZRLTED, &
BREGWSPICZANVEF-—AREOREVENATH
BT ENIRENTz. WBEDBARIEE, BAMKS

_40_



BHEERNARIEEFRHEITELE  No.40. 2015

L UREEICOWTIRAEREEVRD LN Lo Tz
e, INSOFEBRTI ANV -FREOER T
HWEEZOLND, 2HBORLLHME LTI
TEE. PAL3 X O'PAEEAZEF 5, RREMEDS3
DOOIRECHBICEMER L. Lz > T, =
AINF—RREOKECEFIZ, HREHRLIZ W
DI, TANF —HBE O EAE < & D D5
BB D WTIZT RV F—FRE AN S VRT
LENRALN WO, #E L L TPALYEM
ERLIZEEZOND, £, BRIFHOPALD
FHMEIE19% R L, WMIERBEHZ AN R L L
WHE ML —= v ZHOPAL O 3E#EAEY & [ ALEE
DETH > 725 ARBEOFHMIL31ERL,
H$A SR R R & L2 RBATIFRE 2 o Th
JEH AT B W & R L 720 Westerterp 5% 12
PAL%J‘25%_’%X.Z¢% WIEZANVF—NT VR
%ﬁ%’) EREHELWEHRELTWEZ S, K

TEORNRBEIIBWTIZPALSH W20 T
%w#—ﬂ7/xﬁ#%:ﬂh?iw&%f%o
EeEZbNA,

T/, BIFBEEARBOEIS X OPFCHILA
BEPRDODON Lo 22 b, TANVF—R
RV KREVCEFORHE L TE, PALDEME
RTICLMD ST, PALBMEZRTET LR
BEOIANF - L PHEITE TRV &8
BiFoh b, Kk, PALOEFIZADLETEL %
B S 5UEND DI RIIEEOLREIX
PALMIEFICE V72D, EIOWENHETH Y .
T ANV F — OB R TR WIRE T
B olze BATHIZY TIE. HEBIZRA2 » H
MERGHOEIZRAELIEZA, PL—=V
WG & ) TEEWEALT 2 WD S 5 12
SEbHSF. ELZZMLTHE ST, Joffe®
KBV THRAMEBITHOEITRESAD S
NV EPRHEINTVE, 2O ENL, K
PBH F I TEER PAL DS E B IS A b E7ZEID
PFENTE TV LWL, TAVF—REET]
ERITEEZOND, TALTF-FREEH 2

BIZH, PALRTEE#IEEL., 20LHIIEDH
B REHEHEIT) T LAROLN D,

V. SHORE

AT, AETEIN BT 5 A HE o
PALOEWHER T 42 VF—REOHIKE S H»
CT AT ENTELD, AREFEOEE ML —=
YIBOPALIZOWTIZIRT A L TE L
o 72720 SIRITEATIIIE &L D2 TR <
PAL % fEWr B9 12 i 3% 2 & ©. PALOALED
JE X DEMCRET A ENROON L. F 72,
BUEDIEHEM L, EFERE ST WD HARABGE
HOPALL ) bEMEZRLTBY. HAEAN
HOPAL % #/NGEM L T A it E 2 S
720 AWFEOPALIZIEHEM L D b 05 FREE B il
ERLTEY, HARABHS 20 RICERBRE &
2o HOPAL # ki L2 ICB W T
by REMEI D 049506 ERmNEZRL
72, ZOZENS, BRI TR BRER,
%@%@ﬁﬁ%ﬂﬁm\%KﬁwﬁﬁbﬁZ%&

WHEMESE 2 STz, DLWH:Z W72 PAL O#i
Bid, REZMERL Pz, EEEORE L
R &) FEM 2 W SRhE L 72 B o B E D 72

12, SR L VL OBFENR L LW
PUHETHA9,

VI. $E3H

1) N7, SMNEFE HPdHWwh, 13h K
FZEFIEE T O RAE TR & M G
PEZD VT, HAEB) A B AR (D 218,
1997

2) NOEMR, GURAME, mHE=, 32 FE
ETFORIANVF—HBERLIANF—NTF
A HBIRFgE. ®E S RFSE3T (2) 11522,
2004

3) EREE, LIARREE, FEER, 32 KE
N R = VEEH O LREICRD. AR
26 1 49-53, 2004

4) IR, ANHET, IR
ZETFOREHEMOBLIRIZ
KFAELL, 11-17, 2011

5) Nattiv A, Loucks AB, Manore MM, et

al. : American College of Sports Medicine

AR T IR
DWT. AR

position stand. The female athlete triad.

_41_



AR BT 5 KR LR T O HREH L NV E LAV F—NT Y ADKE

Med Sci Sports Exerc 39 (10) : 1867-1882,
2007

6) WEM : HET R — F3EH—EHRE E
B &t NFE82 (3) +255-259, 2015

7) Loucks AB, Thuma JR : Luteinizing
Hormone Pulsatility Is Disrupted at a
Threshold of Energy Availability in Regularly
Menstruating Women. ] Clin Endocrinol
Metab 88 (1) : 297-311, 2003

8) RS, TBEEF, B, 30K
P by 77 20— MIBUY AR E B
OWE. HARBKRAR— v EZE:E22 (D
67-74, 2014

9) /NEHEKRFEF KT AY — F3FEH—Low
energy availability. £ & & & A £82 (3) :
260-264, 2015

10) /NERFETF, BRFER, BHBEFR T AKR—
U EFORAETA - R — MMM E RO
fiCB$27ay=s b il REEME
64 (3) @ 205-208, 2006

11) EAGEA - AR Ao ZFEIE#E (2010
AEEERR), 4361, H—IAR, 2009

12) 7a—=%— - R oL —=
VWM ) 3 ¥ A B = a v OFR & EE
— (BERRE, HILEEEN), 118126, 142-152,
KIBEEEE, 2006

13) MR —, WEREZ, BHEET, 13
“HEERKEICE AV T —HEREOWED
JEBL e 2 DISH - AIEE BRSPS by TR
A=V BFORBUS F T, RAEBFHEFLEST6):
317-332, 1999

14) Jones PJ, Leitch CA : Validation of doubly
labeled water for measurement of caloric
expenditure in collegiate swimmers. ] Appl
Physiol 74 : 2909-2914, 1993

15) BiE—, 977> Frry— LN
T, WEREZ C ZEERKEIC L AR A
VE—WHEENE L ZOBM. A& - EREm
WiigeEE208 (7) : 521-531, 2003

16) Weir JB : New methods for calculating
metabolic rate with special reference to
protein metabolism. ] physiol 109 : 1-9, 1949

17) Black AE, Prentice AM, Coward WA :
Use of food quotients to predict respiratory
quotients for the doubly-labelled water
method of measuring energy expenditure.
Hum Nutr Clin Nutr 40 : 381-391.1986

18) M FAT, ®mARKE, ABRT, 132 THEKk
WE W EREAOF . BIRFKET (6):
729-733, 2000

19) SR, KRFAL, AR, 32 3HH
BHELSREIC BT 2 EEBEOEME. HA
EANGA2EE20 (3) 1 203-210, 2009

20) /ANKABS, BB H ARAREH R AR — Y RE-
MPEMERR, TA) - bOZZDORKE - &
AL R GEZERO, 1920, FE—HAR, 2014

21) Trappe TA, Gastaldelli A, Jozsi AC, et
al. : Energy expenditure of swimmers during
high volume training. Med Sci Sports Exerc
29 (7) :950-954, 1997

22) Ebine N, Feng ]JY, Homma M, et al.:
Total energy expenditure of elite
synchronized swimmers measured by the
doubly labeled water method. Eur ] Appl
Physiol 83 (1) : 1-6, 2000

23) HHWAHZE, BHAT, JAET, 320K
PEAR— Y EFICBIT 2 AFLSHEICL 5%
V¥ — R O iR (BT 5 AL HE
FHEEET0 (5) © 305-315, 2012

24) Yoshida A, Ishikawa-Takata K, Taguchi M,
et al. : Contributions of training and non-
training physical activity to physical activity
level in female athletes. ] Phys Fitness
Sports Med 3 (2) : 261-268, 2014

25) Fudge BW, Westerterp KR, Kiplamai
FK, et al. : Evidence of negative energy
balance using doubly labelled water in elite
Kenyan endurance runners prior to
competition. Br J Nutr 95 (1) : 59-66, 2006

26) REMIL, SHE WA LR 139 RY
TPEAR =Y BFORAFHEE L Z ORER
KRR 62 (6) @ 361-368, 2004

27) WHIWE, SNHET, WTH3E, 132K
FRFT 70 AEFOPRZIRGE & KFEFTEFE

_42_



BHEERNARIEEFRHEITELE  No.40. 2015

BURpe. SRR 66 (6)  305-310, 2008

28) Westerterp KR : Body composition, water
turnover and energy turnover assessment
with labelled water. Proc Nutr Soc 58 (4) :
945-51, 1999

29) MR E, NBFRE, HET, 39 R¥EK
THARIRET ORNSRERE L AT HEE
RURIE. R Bk4259  475-484, 2010

_43_



