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X T ®IZ

BURFERIEA P L AR L Wb T Y | AR 20 4R E RATERIFERETS .
56. %DF N, THE, A R L AZKETWD | LEIZE LTV (B, 2008), A k
LAZ, B =ik o T AFRIZEL 2IFFFRUS ORI L L TER S (Selye,
1946) . A P L AZ BT LRI A A Ly h—LERIN TS (Selye, 1950), Z
DEVTOEREZRICA N Ly =2 KRBT DL, =y 7 R, BEREOYITH
A b yH— BERXRZ, CO ., BFREOAMEILR EOLFRIA R Ly — HLAk,
EX IR, MEREOEWTFIA N Ly TN T, R, A%, &
., BEER SO A b Ly —I20 T biv (OKREF, 2001; [LA, 2006), K220
AR R Ly =2, BRERICBNTHFEE LS A b L RACB#ET 5,

=7 EVEF BRI AR TR P L RAZE LT W ERHRESIN TN D (Leal et al.,
1995), £72. A ML A LHEEFEDOBEIZONTIE, HOMRNA ML AEZITTND LN
o5 THRMRA M VAR 23, LY OMFELEET S 2 LARESNLTHD FRAE,
1997), L7e3» T, BHEITHARTA R LA ZRE U0 W20 & O & A i
HENWZ LRI D,

R, 2RISR S D WV R 72 2 & & LT, AR - ITE 2SI R T ¢
A A=V ~OL, EEPIIAREBOFERH T oD, AT 44 A—VIFK
PHOZ BELERSFEMRTHY . £ OLMERCEHLELFHOZ LARESH
TW% (Wardle et al., 2006), £7-. TIUTEEL T, HCOPRRZHE L TWDLHE
DEELENZ ERRE SN TS (Kaplan et al., 1998; ter Bogt et al., 2006; Park,
2011), ZLHEIZ, BABENEDO L IICRZ. BOOMIEN E O L 5 IZFHli STV 5 5
LW ZEDIEIFE L LT B B DOEAIZ T 5 & S D (Tylka and Sabik, 2010),
o T, AT 4 A A—VICHALEZFD, BEOKRMAZES T H7-DITEIT5Z BB X
S, REEZI ST XA =y FERBRL TN DEBELAFET D (Greenet al.,
1997; Ff, 1999; &l (Rakd), fh, 2001), F£72. 2L OLFFERY A Ty MTEIO
FHIZHENT, AREZEET LIl TND (Mase et al., 2013), & HIT, &
ITE) - AREEE  BMEICH A TR RBEL L | SITEIRFEEZE L TV HEIERE
<, BABEETHLHLDOHZY (Burton et al., 2007; Hou et al., 2013), Zh 5
DHEFNT, BT 4 A A=Y BLMHEIZE S TARLRAIZRY, ZO2OHEITE
ZORERE L TOERREER LY A N APERICEL KIETBREZ /B LTV
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Do LMLRREL, ZRHETOWRE T, RT 44 A=V L BITH) - BRI L 0B
DUVWTHRET L7EWFRIRIE & A B0,

—J7. TR B AEBPIBREORM L L CARBIAS S, AT, K1+ A
ORBTEZY, RO B THRICIEE D FENBES ORI THY . A
REJE L. PR FH— F EAA—IHRIC & o CHilfE S L7 JRBL AL o o JE I 53005
IR o THOIBRD (K, 2011), AMBEFHERIT. ARICHES THELT 2ER TH
DR, WAL HRBEBRLD X5 2R REEAEIRR. A RRETRC A R OB IR O X O 7
HIEAPERDZH O . BEOAETEIC I EAE ST RERER L7205 (Deuster et al.,
1999; MSG #fF7E4%, 1990), ARBEFEAERICIE, ARANCHBLT 25ER TH 5 A RATE
fef¥ (premenstrual symptom, PMS). H#ERFIZHIBLIY 2R CTH 2 A #* A HE
(dysmenorrhea) 285 £ 5 (IaA, 2006) , HAREEEERE (World Health Organization,
WHO) (2D &, 2010 FEICBWT, TRTOLPED 5. 8T H 7= 2 1 & 9900 77 A H %
APEERE CH D Z EnWESN TS (Vos et al.,2012), F£72, FATHZEIZIBWT
t . MEDK) 10%03 A RRIEGEREZ D> TWDH Z &L 2D W etkEd 70~90%03 A %
JEHNC B L 7R 2B L TV D Z e iRE ST % (Hourani et al., 2004;
Angst et al., 2001; Derman et al., 2004; Vichnin et al., 2006; Duenas et al.,
2011; Wong et al., 2010; Bakhshani et al., 2009), Z#uix, HARIZIBWTHFEEE
T2 (Fujiwara and Nakata, 2007; Yamamoto et al., 2009; FAA, fth, 2003), A
PEREFERER X, FRCEAICB W TUERA RN Z & 2885 SN T\ D (Duenas et
al.,2011; Lete et al., 2011; Kleinstauber et al., 2012), LA EdD X 9 ZpAHEH
FREUDIN 2T AR I B U 72 e IR, (e B O A:9E DB (quality of life, QOL)

ICEZ IET L SN TWS (lacovides et al., 2014), FE7-. QOL OF T DFEM
2BV T, HRRAMEGREE O FAEDOEEERENA EITRNZ 3 8E SN TWS (Sahin
et al., 2014; Pinar et al., 2011), ZHHOMEND, AREMIIHE O K OFE
1L, QOL DTN D Z ENHFFEIND,

ARBEERERICH T2 A N L AOB#IZOWTIE, BRI A N L AD PMS & HEE
SEDEVHFER (Lark, 1983) X°, A ML AZE L TWD LML, L TWRNE
PR & BT PMS DN 3. TR B RV E WV I fER (Deuster et al., 1999) 23 &
NTWD, TNHORRIT. A LV RATARBEEROHBRICEEZFESH, X F L2
ZHET 5 2 L3, HREHER OBBIC BN H D AReEE R L T D, o, A

3



b U AR I D AR ATE A %D ECEETHY . AFOAFTE ChETENIT
TNREE LW,

LUl ZethIZ & o TREEII & 2 WITFFRAY e . RT 4 A A— T ~D RS A 5
DITEIL, ZNBHEETFH - TTEIFRRERD 2 WITAB TR RER L VI BN
LDH00, BYEZESTA RNV REZSTELTRREENDH D, o, TNULBMHAICE
T2 LbEOTRFL, ZHICHTZDEND A ML ADBREAR S Z Lk, &tk
DEREEHE 25 L TEETH D,

BATENIAETEITEI O —>TH Y, £FHIR (ditary restcition) IFEITHD—>D
FRaTh s, BEHRIT, FHCHIREZR T 2RV E BHERD b R ERE L BT 2 =
ETHY, TNETECHYERTHEMERDIRS (McCay et al., 1935), FENRAM
125 DYRNE DFIE TBH2h5: (Weindruch and Walford, 1982) AfiEFShCx7-, A

IZXF T DNRIZONTIE, OO H 7 oA V7R ED, BURDRERFSCH LA % il
BRI 2 Z L2k AREENCBE S DIER 2 M3 5 2 Ll ST D (Kessel,
2000; Moline and Zendell, 2000), 7=, JREEIZERT 5 & ZMEIZIBW TR
FRRCRIERL OIS B AN L, AFEBEUC X 0 AR ORI ATE b S b 2
ERRESNTWD (Pellizzer et al., 1999), #i® (fasting) IZRBFHIROOL
DOOFRETH Y | MRICE DA ML AOERIT, BHECHNT, 12 REHOMERIZEY
RIZSEAR R DTGB AN L. BFEEUC L B RISEIATE b S D 2 L
Wit STV %  (Kuwahara et al., 2011) 23, &ZMEARICL CTHREAMZBRE L
Y DRI RICE DA S L ADERIZ OV TIE, MERRISN TR,

5T, AR LRIE, DIEBREOZICHEEL KT L, BHAEMRROTEB DAL
EREENSH D Z ENF LTS (Rozanski et al., 1988), HEEMRERHEELZ KD
BURIIEREMICE T 2 ke LT, DAZBID AT FMEIT A BT 5D
(Lauer, 2009), /LMifo> 1438 2 & OMIFREITZ—E Tl <. FEHEDEIL THT M
WD SWTE Y (Cohen and Benjamin, 2006), Z 0w & EALHIAEME (Heart rate
variability: HRV) T&% (Task Force of the European Society of Cardiology and
the North American Society of Pacing and Electrophysiology, 1996), /[MaZE@hi3
RPEARRE R & Bl A FEARAE R D B D3 e ST DARJER Sk 7 (LF: 0. 04-0. 15 Hz)
& BRI IERARRER OTEE) 2 SRk U T2 5 8RRk 7y (HF: 0.15-0.40 Hz) (201 B
L5 (Lauer, 2009), Z D LMAZEEMWEDT — 2 IZOWTJEEESEIT 2175 2 & T, O
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B2 T OFHG & He_ T, AR CRITE) & Bl A AR R TR B) & 23l L O BRI RE
4252 ENnTED,

HRV DJFEBMATICBNTIE, TNET, VRN T XA M) v 7T ChH L mE T —
U =75 (the fast Fourier transform, FFT) (Akselrod et al., 1981) &/ 35 X K
U v 7 fi#ffi ¢ 5 HARYFET L (the autoregressive model, AR) (Malliani et al.,
1991; Pagani et al., 1986) D 2 5D A7 hUVENEN VST X 72, FFT I3,
BREOT — XTI 2T & aitE L 3570, REONRAY =27 ML EELT-D

TIXRHT G & e D HERE DT — 2 BT DEZORYIOMEE KEDOEEELLT5
T L TRERR DB E /NS T LD TH LB (TR, 1991) I[CX5F
BREFE OB LI TH D, 1o T, KT — 21T 530 — 27 S AHEED
WEME TN T 2, — . ARITEREOT — XN Z AR L LT 5728, B O RR
T—=HTho>Th FFT L L THEERENESWRAFRTH D (Malliani et al.,
1994), T DOHE TIE, FFT & ARICEDHERITLFT L E —E L TWigvy (Karemaker
2009; Badilini et al., 1998; Pichon et al., 2006), 7=, Z#NFE T, BFER%E
D HRV OF —Z LRI, FFT & AR TR L X O 2R Z 72 b3 D0 E 9 o0 TR
ZEAEWESNTELY, a2 iliE & Liads by,

LLb, 2 h L2 E SR 2BMRIERICRB O T, BT A h L2 E2ZITT
W& FEo, EPRICREEA - FRRARZEE LT, AT A A A=VIIETH I &,
BLXOARABRS D . AT 4 A4 A—V1%, BRSO EEE N BRI T 21780
FRIRE CEDLAREMENH D Z & b~ Tz, 2T, ARREWITLE O ki Tt Dt
B L, TORBEZIIND Z ST LEOREICE > TERETHHZ L, BLUARF
HIRRIT A R INZ 1 2 A L AZET 5 AlRetE 2k~ 7, =612, A ML AITH
AARRIEE) EBIE L, AERMRRIEEIZNE T 2 FEE L CLAEBIO AT L
fRITA AN THLZ &, L L s, ZOMITFE L LTO FFT & AR DHEIZ DN
TIE, BFEREO IRV OF —ZMBICBWCTRIC L ) RfRE2 70T 00nE 95 h
IZONWTIE, ZNETIFEAERESNTELT, Eltba g & LclE b
WINETIELALERIN TN RN & ZR~T,

ZHVETOMIETIE, BT 4 A A—VOREELE, BITENC DOV TH A ML L THF
FEH, TS OB A ISR DB TR L7e 2 b LMD R A & & 2 7B
ZETR, L LD, ZNETOWMENDL, BEL LM, &2 WITEERE L
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HEOMTHEBL T HEBO G EZN S LD TIH LW S E =Tz, 72,
ZOZEEmmRET A2 EICED, KHEDRBEHELIVD AN L RAZE T D (Leal et al.,
1995) Z L DBIREIC 725 &5 T2,

12, BFEHIRICE DA b L AOERIC OV T, BERSL BB TORE
RENDTZTTHY, BB UIZERIES N TR, LALRs, ZhE
T, BH—DOWMEREBEREITT NI VAR 7 =24 O L5 2 ARICEW ZHIRS 5
ZEIT kY ARBEER M S D &0 D FEATHFSESS (Kessel, 2000; Moline and
Zendell, 2000), ZMEIZIWT, JEMEIREZES T 2 & TR RIGE) 23 T
THEHRELTWDZ E (Pellizzer et al., 1999), X 5iC, fEHfEA (12 KRH)
RIS AR RCRIEE) 2 TUE S, AF RIS RIES 2 LESE 5 2 LB
ICBWTIEFEFEEN TS Z & (Kuwahara et al., 2011) 75, &MEICRBWTH S
iyt RIS AR RIEEB 2 N S, A R L AOBEZ L7 T rREERH |

DL ERRILOMHE LT,

SHIZ, BHEMRRIEE OO OLEZ OB L TiE, fitrdgot s 2
kN DR DN E WG AT FFT OREERE DN B MR 25D, 202 &b, fiffrst
RO T A FRREWGEICITFET OHEER T LT ERIBEICIER 537 AR & DR
& D—FMEH BN U2V, TR O 7 A h OFREHIE BN EVGE 21X FFT
DHEEREE MRS 725 Z L1Z K> T AR OFRMTHEIR & OO —BetEICMEN AT 5 2
ENRBZOND, 1o T, BEREVERFMOEZ A NEaRE LT 5D THL,
FFT & AR Z X DTS SRIE, iTE 7 A v b3 L 25138, —BMEICHERH D 2
EMEBZ DI, ZORERGm ORI E LT,

AWFFRIZBNTIE, IR 3 SORBORKGRE, T78bbh, BhzhnEhic
WK & o8 & O CTRATEY & B ORI & OREEICSWTRET 52 &,
BHFEIUC XL S HRV % FFT & AR Z W THENT L, FFT & AR ORF O HFIEIC K- T
S LF, HF, LF/HF FEICOWTHEBRGT2 2 & BL OIS, mEHzhth
IZBWT, B ORFERIRSLMAEINE S X OEERR b U ARSI RIETEEIZ SN
THRFITHZEICEY ., BMHEARICBOTEERM a2 DA ML A EZICH L TRHE
RS KIE TR AT 2 2 2 B E LT,

¥, AL OMEIL, RHEEICLVERIND, B RITAHFRON B LOH
MTHDH, & _FE, BLENTNICEBWCTERERKE CH LDl TRITEN E A IR
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RUERGER & ORI OWTRRTT 52 & & L., Eating and Weight Disorder |25 ¥ X
725w (Ohara et al., (2014) Eating behavior and perception of body shape in
Japanese university students. Eat Weight Disord 19:461-468) 2K\ TRtk L
7o HEEONEFIT, AFEEUC LD HRY % FFT & AR Z W THEST L. FFT & AR O
WIFOHEIZ LT BITZ LF, HF, LE/HF IZ DWW THERF TH Y . Health (25
H X773 (Ohara et al., Comparison between fast Fourier transform and
autoregressive model on analysis of au—tonomic nervous function after food intake
in women. Health (in press)) IZEESWTEH L7, EUZEONAIL., EH OB
FRDSODIME RSB B K OEER VARSI KIET B W TR T2 TH Y,

BMC Women’ s Health (125 FE X 3172553 (Ohara et al., (2015) Cardiovascular response
to short—term fasting in menstrual phases in young women: an observational study.

BMC Women’ s Health 15:67) [ZEDWTCEEHE L7-, & L EIIANIZEORKEE LT,
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TRELEW

HRP DL L OEERPCEDRETH D Z L0, CEHLERF-> TVDZ EDBHG
NTW5D, KEBEHREICIS W T, BORDOEFE MO BT 1% 25 BLE (#RAE) T
& 57D (WHO Global Infobase Team, 2005), BRAR & 32 KM H 75 B & OBEDKA
LV HINENELDOTHH-7 (Kabir et al., 2013), —J5, HARDOFHAELMEDFH) BUI
135920 TH DA (EAEFEE, 2010). LML, AROEFELEDOS 13
72K & L CTRoR T A5 L LT D ([, f, 2012),

BITEERT 4 A A=V EEE L OREIZ DWW T, TRV TR A it
ENTW5, fFlziX, Fating Attitude Test—26 (BAT-26) ODEfdsi & 0w A AH 50
IFCHFEEOMIZITIEOMBEANR A LND &I |ENRH D (Nishizawa et al., 2003;
Ramberan et al., 2006), L2>L722%5, EAT-26 X Garner (2L » CTIER SN 7-BR
[EEDA 7 ) —= T DI DOEMMETH Y (Garner et al., 1982). EHIKAIZ » k
FTRA L ME20 HESD,

—J5, EAT-26 LIFLOFEFE L LC, Dutch Eating Behaviour Questionnaire (DEBQ)
WNir D, ZAUTEATENZ 39 % 72912 van Strien |2 & » TIER SN ERIRTH Y |
HIHIAE R (restrained eating), SMFEAVER (external eating). IHEIAVIER
(emotional eating) ® 3 DD FALREN LA 41TV D (van Strienet al., 1986),
L2L7223 5, DEBQ &EART 4 A A— Y OREIZ DWW THRF LIcftidiz s A 8B bh
72y, ZHUE T, DEBQ O AIE, FEERITHIE L2 BMI & HCH & O BMT & D7%
EOMICIEOFBR A B (Cullum et al., 2004), HOR# L CWAEEE HLIED
B2 53 (Dewberry and Ussher, 1994), HEARDKRA L XA OFEN A BT
(Banasiak et al., 2001) Z &AHMEINTND, T bOWMEIL, MHIHHERD A
IZOWTER LSO THHH, DEBQ D 3 DD FALRJEAE T DEBQ & RT 4 A A
—VOREIZOWTHRFT LI L DIZIZE A EA LR TV, X T, HTOME
E. BHEOZITA LOFRBIZEE L HILTND 2 EARE STV D
(Bratland-Sanda and Sundgot—Borgen , 2012; Hadjigeorgiou et al., 2012; Kelley
et al., 2010), HPEDH CAREERRICEET 20F580% o H CRTLERR O Hoi o B9
DIFFEIZIE & A LR, Fio, BHECBOWTIE, HRBERE~DOFEENRH D Z & 23
HEENTUWD (McCreary and Sasse , 2000; Bergeron and Tylka, 2007; Hale et al.,
20105 Morrison et al., 2004), —J5. ZALHDEITAHFFEOMERS Bk L ik, &
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D VNIRERERE & oW & O] THAR L 3 5 RO T MEIZED 8 5 D TIER W &R
MANL Tz, £z, BrEE L, & 5 WITHRHERE & o & OfH T DEBQ D15 A7 & B AR

ETHERIDBARIEIC b ZED B 5 D TRV LR 2L T,
Z ZTARBIIETIE, BRENENIZE W TRRERE L8 L O TRITEOfRE &

LC?DEBQ & HOMANREEF & OB I W TG o2 & & L,
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2.2 Fik
XRE

KA 618 4 ekt Gls, Bl 4 Bl O ERMZ N L CHEZIT > 70, AR
13 2011 4F7 5 2012 FE ThH 5, ARBIEDIG AT 548 4 (B 252 4, 2k 296 44,
19.2 + 0.97%) Z KRN 24T o7z, KGEZ WHO OFEAEIZHAS X BMIIZL - T
{ERE (BMI < 18.5), fRUE(REE (18.5 < BMI<25), @{AHE (25 < BMI) (Z/¥H L7z,
AR 94 4 (B 33 44, 2tk 61 44) | ARYEIREE 436 44 (B4 210 44, & 226 44) |
WIAE 184 (BYEI4., LM 94) Thole, MIKEDEIL, NENB DR o7l
HERHIRAT 2 D ERAF L 72,

A SNIVN G e G RPNE Y NE S YN B SEaE e ae I SR AN B (g = ENJYZS
B TiThbhi,

ip

1%

k=113

B R L OlE

BRI S ARG, B ARG, BITE) O S o, IR OERE B 1T,
v, B, RE, B E, BAKECHo, R, KEICBEHL X, I
ICHEC CHOHHBIC L 2 EEZFTEASET2 (Murakami et al., 2007; Murakami et al.,
2009; Okubo et al., 2007), BMI (kg/m*) IZMAE (kg) #HE (m) O 2 FTH-T
R U7, BRARBMI & HARE R & PRARRE 2 FHVCBML & ARk FIE TR L, &
R KHE, BMI IZH1T 54« OHFRDOEUE & BUEDRAE D 72 X BARDOEAE ) D BI/ED
Bl 25\ CHR L7z,

H EARTIERERIC SV TR, SEATAFZEIC B W TREMER L O SRS HER ST\ 5,
PERINZ BUL 2 ZEHEIZ LTc 4 DD vy N &RV 2T B O RE A L7
(Peterson et al., 2003), xH#EIL, 27 BMED 5 BFEFEDH 2 WITHAO KT & b
HTIEEDbDZE 1 DEATHE LTz, RO ZEITHADOENE D & BLEDOEE 2 5]\
THH L,

BATENE, JeATHIIEIC I W TIEREME - 22 MED SRR S 472 B ASEERR DEBQ % JHVWCRE
fliL7z (4, 1994), DEBQ X33 HH T, MbKER (10HA), HFEHHHERE (1331
H). #MEREA (10EH) O350 FMREIZ L > TR STV 5, MER
TR B EHIR (AEay b o — OOl AFERRELHO TN, BICAFEE
BHZ, DHRBVICORND) OZEThHD, EHERIIRTT « 77EIc X
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VEISEZEINDIEBITEITH S, AEHERITEWE RV, G0 EHrnNTED Lz
LI EEZSNDABITEITH S (van Strien and Oosterveld, 2008), [FIZIE I1.
Fo-< W] S (5. WobdHb] O5FETRD, FARED LIS 25 H

L7

BT FROEAT

Student O t f7E & VT, PERNCAR IR ERE & O RED M THARDL & DEBQ D15
RO A{T > 7=, BMI & DEBQ D43 s ORI OV TIE, Pearson OFERAHBERE A
N7z, DEBQ D5 s & A HRFEEE D EER O & BAROE L MERNZBE$ 2 THA & D7D
[EIORILRIZBES 2 0TI I EER T A L. &R Cllli Uiz, &S IR D EEE
O & BARDEIZ B3 2 ERVR, MERNCBIT 2 =200 MR & & B AR D FEER D E
EHHOME E DA E NS 272D VKL Do D 2 JLELE T2 .
Post-hoc test (Z1% Bonferroni ¥£%& MW 7z, #EaHENTICIL SPSS19. 0 (IBM, HUR) %
ER L. AEAKELNE LT,
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2.3 FHR

18 4 OIMIAEH 2 [R4 L7y &, (KE, BMI &, HMET171.6+5. Tem, 61,1 +
8.5kg, 20.7 +2.4kg/m’, #&MET157.7 £5.5cm, 50.3 +6.5kg, 20.2 +2.5kg/m* TH
STz, BMLIZ X BRI HECIE, 17.7% (n = 94) 2MEfRE, 82.3% (n = 436) 2MEHE
Thole, BPETIE13.1% (n = 33) MMEAKHE, 83.3% (n = 210) BEHETHY ., &
PETIX 20.6% (n = 61) AMERE, 76.4% (n = 226) PEHETH T,

K 2. LIS GE MR, RS O S RN A=<, Bl i, (KE, BMI, A
ORI, BRARIRER, PRAE BMI (TARYEMREME LV IMEERO T NEEIEVET
otz (p <0.001, BHEOHIBKEDHp = 0.001),

ZHEIZ BT, BRARRR AR E R B & 0 MR ERICB W THERI NS otz (p=
0.004), ZeMEDEHEMRERETIT, (REDZE, BUI 0%, AROEBATHY | KKE
HLoAEIERWMETHS72 (TXTp < 0.001), BHEOKRMAEERTIX, KEDE,
BUI D7, RBIOZENIETH Y | FEEEEHIVARICEWVMETH 72 (T Tp <
0.001), TRTHOKKEETIX, BEOHFNHFE, KE, BHEHE, HAKE, #E
BMI, BRARMAR, HROZE, KEOZE, B O, FROECB N TEELY LA EIC
RERETH 72 (p<0.05), FARIC, TRTOEEREHICHNTEH, FK, (KHE,
HARS R, BUARMRHE, BUAHBMI, BEARMAAL, HROZE. KEOE, BUI 0%, FROE
ICBWTEMELD bABICKRERETH-72 (p < 0.05),

DEBQ D5, MflfE &, HERER, SABIERT X TTEML Y LR
AEICENST (TTp <0.001), £/, K221 THEY ., HHAEROHERIX
Bie & HITHEMERERE L 0 IREEHO B EICERWMETH o772 (B, p = 0.003,
ek, p < 0.001), TRTOMAEEETIE, Lotk IZHA TR R & A
BREOEBSNEEICE P12 (p<0.05), T XCOEEREE T, LM 2k
ANTHHIE R FEBAEE SAROEEONT L L ERNAEIZE 7= (p<0.05),
Cronbach @ o fR%IE, HHIAIFE LAY 0. 91, FHBEIAUE R 0. 95, SMERYFE RN 0.79 T
HoT,

H&. RE, BUL, AR OBER LOHAOEAX 2.1 25X 2.4 12733, ookl

ST DORER ., MR & T RDOZE L ORIZAZBERNR B (F=61.7, p<0.001),
HETIH, M HEOEOWVTICENTH RN LI, post-hoe test ITH
WT, BEOHER LAY RIT LI HERBEOFNFRICEWVETH -7, B
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HNTNOHBHRIZONWTH, SIEOHFE LY bARIZEWETH T,
RETIL, ZooEESBINT ORER, ML REDE L ORI BEERRA b
(F=214.7, p <0.001), KETIZ, M EEKEOEDNTIIZIBNT S ELREN A
BAL. post-hoc test IZRWTC, KEF L OEAAKEIILIEICH_RBHEO T RHEIC

BWETH o7z, BHETIFEHAKREITIBEOKREL Y bABICHVETH 7228, &

PECIXBAAREIIBEORE LY b FREIBWVETH - 7=,

BMI TiX, PEBl& BMI D7 L ORISR HEAEM 3 b (F = 168.5, p < 0.001),
FE72. YERIE BUL OZEDOWTHIZEBWT S ERNRN A BT, Post-hoc test (ZFW

. BUED BUL 35 K OBEAR BUL 13RI bR B A REICEWE TH - 7=, Bk
TIFERAE BML IFBIAED BT L0 b A RICEVMETH o 7223, &M TIIEAE BUL (X BIfE
O BMI LV b A EIZERWETH - 72,

RRLITIE, PR E (AR D72 & ORISR BB Z 6z (F = 163.2, p < 0.001),
FTo, MR EFERDOZED TN TS ERD A B AL, post-hoc test IZIBWT,
BARBANI LIS RBMO T NEREICRE o7, £o, LR, BARE
BNIBAEOEM L0 b A EI/NS o T,

BYEZRNT, BUL IZIHIBE R, B L OSEAER L ORICHE B IEOFHBN A
bive (AR v = 0.213, p = 0.001, #AFEAHER : r = 0.183, p = 0.004),
ZHEC BT, BULIEMSIRE R, B I OEENER & ORICAH B R EOFHBIN &
vz (BHIAIER :r = 0.217, p < 0.001, fHFEHAUER :r = 0.148, p = 0.012),

# 2.3 2 DEBQ DFF R EREDZE, BUI 7%, KMDOZEL ORIT, R CTMIELE

= o3 At D R % 7”97, B IWCL IR E R A E O 2 (B =-0.185, p=0.005) .
BMI @7 (B = -0.363, p < 0.001), Mo (B = -0.455, p < 0.001) & DT

B AOBBRRHR LN, AEIERIIBI O%E L ORICHEERADBRNA L
7= (B =-0.124, p = 0.049),

P IB W TIE, MEE I AEDE (B = -0.159, p = 0.007), BMI ®7%E (B
= -0.236, p < 0.001), &M (B = -0.276, p < 0.001) & DOETHELRADE
TR A BT BEBRERIT BT 7 (B =-0. 145, p=0.023) (AEIDOZE (S =-0. 157,
p = 0.015) L DM THERADREGRNRAZLNT,
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7< 2.1 Physical status of underweight and normal-weight subjects

Male Female
Underweight Nor_m};oltl Underweight Norim}?tl
(n=33) e, (n=61) (n=236)
Height (cm) 1718 +5.7" 1714 +5.6* 158.5+5.6 157.7+5.4
Weight (kg) 51.9+457  61.6+6.3% 442 +3.7" 513+4.9
BMI (kg/m?) 176 +0.9°  209+1.6 176 £0.9° 20.6+ 1.5
Perception of BSh 71424 124+3.8 75+2.8 123+3.4
Ideal height(cm) 176.1+52"  176.0+5.1* 160.1 + 6.1 159.4+4.5
Ideal weight (kg) 60.0+6.17  649+7.4% 449 +6.5" 473+40
Ideal BMI (kg/m?) 194+15%  209+1.8 175+ 13" 18.6+1.2
Ideal BSh 112+3.7"  12.1+3.0% 6.5+2.8" 75+£22
Discrepancy of height (cm) 42+44" 4.6+4.7 1.6+4.7 1.8+3.5
Discrepancy of weight (kg) 8.1+57" 33459 0.7+7.1" -39+34
Discrepancy of BMI (kg/m®)  1.8+14"  -0.03+3.8 01+1.7 2.0+13
Discrepancy of BSh 41+357  03+3.8 -1.0+£3.9" 4.8+3.1

Values are means + standard deviations.

BMI: body mass index.
BSh: body shape.

Discrepancy: ideal value minus current value.

" Significantly different from normal weight in each gender (Student’s t test with Bonferroni
correction).

" Significantly different from female underweight (Student’s t test with Bonferroni correction).

: Significantly different from female normal weight (Student’s t test with Bonferroni correction).
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7< 2.2 DEBQ scores of underweight and normal-weight subjects

Male Female
Underweight Normal Underweight Normal
(n=33) weight (n=61) weight
(n=210) (n=226)
Restrained 1.840.6 22+0.8 26+09" 30+08
Emotional 1.9+09 1.8+0.6" 22409 23+1.0
External 3.0+0.7" 3.1+0.7 3.4+0.7 3.4+0.7

Values are means + standard deviations.

’ Significantly different from normal weight in each gender (Student’s t test with

Bonferroni correction).

f Significantly different from female underweight (Student’s t test with

Bonferroni correction).

: Significantly different from female normal weight (Student’s t test with

Bonferroni correction).

21



7< 2.3 DEBQ scores and discrepancy of physical index

Discrepancy of

Discrepancy of

Discrepancy of

weight BMI body shape
§ p-value § p-value B p-value

Male

Restrained  -0.185  0.005° 0363  <0.001" -0.455  <0.001"

Emotional ~ 0.049  0.470 0.092  0.155 0.071  0.255

External 0.079  0.233 -0.124  0.049" -0.034  0.579
Female

Restrained  -0.159  0.007" -0.236  <0.001" 0.276  <0.001"

Emotional ~ -0.107  0.114 -0.145  0.023" -0.157  0.015"

External -0.025  0.709 0.034  0.602 0.062  0.337

B: standard coefficient in multiple linear regression analysis, adjusting for height.

BMI: body mass index.

) Significantly correlated with a discrepancy of physical index.
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2.1 Comparison of current and ideal height

Male current and ideal height are shown by open circles (O), and the female current and ideal
height are shown by closed circles (@). There was also a significant interaction effect between
current-ideal and gender on height [F = 61.7, p < 0.001]. There were also significant main effects of
current-ideal and gender on height.

" Significant difference (p < 0.05) between males and females.

" Significant difference (p < 0.05) between current height and ideal height.

23



70-
604  — |
* ®
—~ 50- ~—
2 —e
T 404
o
2 +
3
> 304
o
o
m
20-
10-
0 ; ]
Current Ideal

2.2 Comparison of current and ideal body weight

Male current and ideal body weight are shown by open circles (O), and the female current and
ideal body weight are shown by closed circles (@). There was also a significant interaction effect
between current-ideal and gender on body weight [F = 214.7, p < 0.001]. There were also
significant main effects of current-ideal and gender on body weight.

" Significant difference (p < 0.05) between males and females.

" Significant difference (p < 0.05) between current body weight and ideal body weight.
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2.3 Comparison of current and ideal body mass index

Male current and ideal body mass index are shown by open circles (O), and the female current and
ideal body mass index are shown by closed circles (@). There was also a significant interaction
effect between current-ideal and gender on body mass index [F = 158.5, p < 0.001]. There were
also significant main effects of current-ideal and gender on body mass index.

" Significant difference (p < 0.05) between males and females.

" Significant difference (p < 0.05) between current body mass index and ideal body mass index.
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2.4 Comparison of current and ideal body shape

Male current and ideal body shape are shown by open circles (O), and the female current and ideal
body shape are shown by closed circles (@). There was also a significant interaction effect between
current-ideal and gender on body shape [F = 163.2, p < 0.001]. There were also significant main
effects of current-ideal and gender on body shape.

" Significant difference (p < 0.05) between males and females.

" Significant difference (p < 0.05) between current body shape and ideal body shape.
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2.4 BE

AL HARARFLEICB T OBITHE R T 4 A4 A=V EDORBEBRIZOVWTH LN
THZEHEHME Lz, ERefERiE, B CIEBBARER X OBAE BUL [ZBE DR E
BELOBML LV b KREWD, LTI/ hENWZ L THD, — T, kORI
BIEOHKRA LY /NS o7, F7o, DEBQ OMHIER, [HFHEE, SIEERED
FERUT, BERERFICBWTIBEL D DT BREWETH Y | REEFIZE W T
XL SRR, SNV R OSSR, BHX Y o REWETH o7z, AT,
&2 e U2 EEF O ORIR TR Bl BTl RENmWIE L REDZE,
BMI D7, RBRIDZER/NSIno T, [HFEEEITLMEIZIB W TOA, BUL O, KRO
=L BDOBRNRA LN,

HARKRZ 31T B S

S ICHAY R, BAERE, BARRIC O VW TERL, FEOMMAE L THEEY
RaGATOVDIRII Wz BRE RICBT 230 B I BAR MR oM 2 B
TOLDICAMTH -T2, Tbb, RS E, BAMAE, HAE BUI J K OEARAAY T
BHICBOW T TR TBEDE L Y K& \\W—T7, ZHECBOTIEBHEDOHE X v #AR
FEOHNEWIZE00b 6T, BERE X OEARMIBEOHE L v /NS otz
SATHFZETIX, LPEITAIMATRNIC 22 5 Z L 28T DA H 5 LA STl Y
(Shih and Kubo, 2002; Shih and Kubo, 2005; Takasaki et al., 2003), Ziuid5
EOFERE S —FH L Te, BRENGEE LTI, BAROFELETHCKO LM L T
RTRKSTWRWZHE 20D LT, ZNTHERLEREICR D TZR>TnDHZETHD
(JEE57M84, 2010; Takasaki et al., 2003), K- TV HAKRD Lotk <oH (47
(2720 72035 TV DB SCEAR AT Z B W THEENFET 2 BB ICOWTIERTEHA S
MR o TRV, HPRITH RRLBUEDIETUT 300 0 7o S OB TLR R A M e DO b
L2y, BYEICIBWTIE, McCreary & Sasse BfiRA K DR L& W) S A
drive for muscularity & L CiEF& L (McCreary and Sasse, 2000), fLAF4ET % [H
BEOFE RN SN TS (Bergeron and Tylka, 2007; Hale et al., 2010; Morrison
et al., 2004), ZDZ Lid, ABZERREZHAT D L TOLE SOHHIZ/2 2 aTREMEN
H%, ERIZONTOBEBIERLIERNOENZ OV TOR R EZ T S HT7-012id, &5
OB DI L S D,
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BT FBBEBIVORT 44 A=Y

DEBQ % W= JEATHIGEDIE & A E1E, AT 4 A A— L DEBQ OMIHERED A L
DRERMEIZOWTHRET LT2 b D TH D, AWFIEIZEB W T HEZRFTT 5 ITBR L T,
MHIAERZT T < HBIER, ABNERLE DR 3 SOREL AW, il
FHEROMSSIL, BIEX O LEOHFBENZ EBRRE SN TEY (Hou et al., 2013;
Burton et al., 2007; Wardle, 1987). ZAUIARBIZE/ER L B L=,
Nguyen-Rodriguez HIZX 2 &, H¥EAD B L TIFBNER OB RICHZEITA B
2o 7=h (Nguyen—Rodriguez et al., 2009), AHFZEIZIHVTIiX, BiEX v Ltkods
MEBHER OB ANAEICE -T2, ZOMEIR, HEIREAMER & BB LT
LAREMEDR D Z L AR L T D, FEERIT A Z RS & LIz e AT ZEIC BV T,
BYEX Y LMD T PEHHERE OB RPAREICE NI EAME SN TS (Burton et
al., 2007; Wardle, 1987),

5T, MEERETE, MERER, FEBMER, ARNEEOTXTIZENTE
YLV LD PAERICEGRTH Y | ARMAETIZ, MflfER, MEIERICED
THML Y LT NEBICEBGR ThHoTz, TNOORREERE XD & EUERE
BIOMEAEOEL LML, BHICHRTRERDLZLIZOWTEI VK TH D =
ENRBZHND,

HEIZ BT 2 BRIF T OMRN D, MHIERIE, FEDZE, B 0%, FEo
ZEEADOHBERRLNT, o, LMEICBWT, [HFEROER L BU 0%, fARlnE L
DN HADHBENR AR LT, 2O END, HEICB W TIE, MfER L IEEI
BEPOEHLALBBRL TV D Z AR, Zhid, BT b—&L T
(Dewberry and Ussher, 1994; Costarelli and Patsai, 2012; van Strien, 1996),
AAFFED BYEORIGE T, MHEEEIT, REDZE, BUL O, FEOE LA D
BIRA DI, AFFEOLEOREREFELIL Tz, —J, BrEick\W T, FEER
(VA B BRI S e o To, SVERVIBE AT BUL 078 & B B2 BARR A H i,
AT E T ZHZEOHBIZ OV TEHA SN TRV, FBERIT, 1FEALDY
B, ADEIBIS U TRERD ZE EERSNTWS (Faith et al., 1997),
Nguyen-Rodriguez Hl&, LMEIZIHBNTOH, FEHHERN A F L AZEL D Z LR
KIREDXRIT 4 71255y EIEOBRD H D Z & 2 L TW5 (Nguyen-Rodriguez
et al., 2009), Tz, ZHEITHEL D HIFEEREICKVBEURTH 5 FTetEr &
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AWFRORAZ U TIRT, —2RIZ RONGHNOMEEEZEDIZD, H
YTV TR N HDHZEThD, —OBIX. RO REFITT X THARNTAE
TholeZ & Ths, IREESCIMEEDON v MATHRA » MBI LTI, BARANIS
LTH WHO OFEHERH WL TN D, L L2, —iic, BARMNIFRFEROER
KOFLHEASTORRDDLETWED , RS TET5, TR, BEEOXSR
FEDRITZAT O DIZH3 7 NETIH R <. RO R Z — (b3 2 DI L v
H LR uy,
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2.4 FEim

AMFZE T, BARMKREE & PEAR BMI OfEIX. RIS W TIIBILEDIRE S BMT OfE L
DREDoTeN, MR THE» o7, F7o, LMW TFEAE O RN BITE
DEALL Y H0W T2 b DO TH o2y, BHICB O UIAREREZTA Lo T,
ATy BPEX Y M T773 DEBQ OHIRE R, FERE R, AR REOWTNICE
WTHEMARTHo T, IEEAREONZEM TIZ, BHEIVLEOHINZD 3 H>OR
ET_XTTEAERATHY, REEOREEM T, BIEL Y LMD H B3I,
NREIBERNEFETH o2, THHDZ Enn, AFFROMERIT, 27 &b AR
DRFAEICBNTIE, BN RAERICR T 2 M AITERTEHICE L T D 2 L &R
LTW5b,
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3.1 HRLER

Z b LR IE R OB B L RET Z RO TV D0, DILE RO
VL B AREMREROIEEI O L BE LT3 (Rozanski et al., 1988), DL #E) (heart
rate variability, HRV) DA77 ~/VAEHTIZCME H AR RGRFENZ B9 5 Mg 2>
HREHRMEETH Y . HRV (3 HAEMRRIEE 25 52 A e FE L LTHmbi
TW % (Task Force of the European Society of Cardiology and the North American
Society of Pacing and Electrophysiology, 1996), HRV |ZiX 2 -2 F 72 B EEk
3D D, —OIHREME S (low frequency, LF, 0.04-0.15 Hz) ToH V. k&t
8% & Bl AR R DO OIEFB RSN T WD, b 9 —DiTm A (high
frequency, HF, 0.15-0.40 Hz) T& ¥ | RIZEAHEHR OTEB) Z 5K LTV 5 (Task Force
of the European Society of Cardiology and the North American Society of Pacing
and Electrophysiology, 1996), $72, LF/HF HIIAZEAHIRR « BIZEAR R DN T
v A% ~F (Task Force of the European Society of Cardiology and the North
American Society of Pacing and Electrophysiology, 1996),

HRV DB IC BV TIE, ZHET, @l 7 — Y =24 (the fast Fourier
transform, FFT) (Akselrod et al., 1981) & H CLI0lJFE T /L (the autoregressive model,
AR) (Malliani et al., 1991; Pagani et al., 1986) 0 22D A~XJ hfEHTIEAH
WHNTE 7~ (Karemaker, 2009; Badilini et al., 1998; Pichon et al., 2006),
LML s, ThET, SFEI%EO IRV OF — X WBIX, FFT & AR TRIL X 97
FREZBIZOTONEINIZONTIEL, FEAERESNTE LT, EloMEa bR
L LG b, AFFEICR O TE, RFEIUC L 2 IRV & FFT & AR 2 IV THE
Brl. FET & AR OXTFOTHEIC L > TH B LF, HF, LE/HF IO THEHRET L
7o
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3.2 Fik
XRE

KRB IIIER TIE72y (body mass index (BMI) < 25) 7 £ DL FRFEETH S,
T RTORMGEEINGE R A% FEfET 5 720 OERITEET DIBERR Y 2 71250 T
B A2 1%, EECHE~DOBIMHSOWCTRE LS, £7-. Af%EDO 71 b a
— VLR R R e NI SR BB A e R Fe M PR A R B R KR S iz,

EBRFIR

FBRIE 2012 E0 6 2014 FRITNT TEE IS N7z, TR TORMGEEITEER 7 7 X
F—=R=FPA D, 2 DDE v a BN, KYIOE v a T, %t
GEITEELIC () Rty ar, H0E (2) BESE Yy 2 2BV YT
bz, POty v a AR TER SN ZHEIE, 2 FEOE Yy 3 VIFRT
AREM ORI CEIE S iz, RAIOE > > a UAHEEECER S L -S5A1E, 2
FHOE Y v a TR A REMOII I I S a7z, SFRERII M TH D D0
FHARWITH D OE, AR X OPINCE SO TIE Lz, PENE, SRR RRLE
> (luteinizing hormone, LH) Z &9 %72, 2 O H A F » b (L-check FT,
=7nm, Kf; P—F w7 «LH, IRAKAT 4 —, &) ZHNT LH B—@kichk
HENDHLTHD NV — V2R T 52 LIk > Tl L7, EBRETH., 5513 21
Pk CICRFAK A, 24 FFE CIIBE Lz, EBRET 24 FEfIZ, 7 = A VB EER
TWDEEL, 7Y A o NEENTHDREN, AR—VIEE 2R S, KFHE
BO®R, FRRE L8NG 8 B 30 /3 ORI EBRIGHTICEE L, REHESATWD
R (SR 23-26°C, WBSE 50-60%) T. 20 REEMN TIKEZE & o7z, KEHK, _—
AT A v OREEFE Lz, BRI, 9K 50 0ICEBRT 5 X )it S, 10 54y
FTO 15 HOMICERKE X T, BEHEOAET —X 1%, &% 2047, 40 47, 60 43, 80
Tk oz, BRRITIE, 395kcal D= R/LX— 15.5g DX /37 E | 11.3g DIFHE.
57.5g DRAKAY (=R —EHITZ 37 /RN NGB D34 %2 15/62/23%) 138
Fh Tz,
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DA

DER D 2 SO L7z R EORFHIFEIFE T % R-R HfRIFHFEFRLOEN T =2 —3F

(7277 47 b b—%—AC-301A; GMS, H) ZHW, 7V 7 b—b 1klz & L
THEAIZRLER LTz, HRV O/3D — A7 [UEHTIE Kubios HRV analysis software
2.0 (Biomedical Signal and Medical Imaging Analysis Group, Department of Applied
Physics, University of Kuopio, Finland) (Niskanen et al., 2004) % A\ T, FFT
B EOAR T TT 2 72, AR 3R B Z 16 IR & U CHRAT 24T - 7o AR B Bpk 4y (LF: 0. 04-
0.15 Hz) 3 X OVREEHASy (HF: 0.15-0.40 Hz) {22\ CTH & D30 —FE5 B % K
DT, LF fRA7 1T A IEARRE R IE T & Bl A RAR R R IE 8 2 Sk U, HF Bl 1 3R ARt R
DIEEN % (W42 (Task Force of the European Society of Cardiology and the North
American Society of Pacing and Electrophysiology, 1996), AZEAHERRIEENDFEHE
L L. LE/HF lhAB H L7- (Task Force of the European Society of Cardiology and
the North American Society of Pacing and Electrophysiology, 1996), LF 4y KR
HF psrid. 30 BRI 1 0f. 245 30 B, KRUN5 3D R-R 7 —Z Ik L CRIAET 5 2

L TR,

BERTEHOMRAT
FFT & AR IO —BHEIZ DWW TIE, Sl & 2 WIS EH ORX—2 T 1 B L URRE
20 73, 40 53, 6043, 80 43IZH1F 5 30 B[], 1 43f]. 2 43 30 #DI#], 5 43D R-R 7 —
ZNZDOWTEHA L7z LF a4y, HF A4y, LE/HF BhiZs U, #kNFEREESREL (intra—class
correlation coefficient, ICC) 35X TN Bland Altman ¥E&4T - 7=, #RANFHEMREILIZE
DI L Y, low (ICC < 0.40), good (ICC =0.40 to 0.75), excellent (ICC > 0.75)
(Fleiss, 1986) & 43¥H L 7=, Bland-Altman ¥ Tl agreement Z %5 L7z, #atH
EKHENL 5% L L, SEHEAVMENTICIL SPSS®e 22.0 J for Windows (IBM, H i) % H

W2,
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3.3 MR

g, KE, BLOVBML 13454 157.9 + 5.3cm, 52.0 + 6. lkg, 5L 20.9 +
2. 2kg/m* ThH o7,

LF OfENFBIREORER A 3. 1 1R T, MATIXEA 30 B O%E . HINHBIA
excellent (ICC > 0.75) Th-o7=DiE, JIAH DR 60 77 L UHEEH O R 20 7
Thole, BITXHEN 1 2 O%E. MNAHREAY excellent ThHo7=dik, JHfaHo
N—RAT A Bk 2055, 604y, BLOEEHORE 2057, 80 Th o7z, fRHTIX
[E175 2 45 30 BRIDBA . PRI excellent TH o= DL, EAEBIO R 40 5%
BROCIRIRE, wEHOT X CTORER R TH o2, FITXHZ 5 SHOHAE. BN
FAREAY excelent THo7=DIE, TR TORLETH 72,

HF OfEPNFH BRI DR R 23K 3.2 [T d, MHTIKH 30 B OEE, Wi bik
WAHBAAY excellent TIXZRM o7, MHTIXEDY 1 RIOSGE. HANFAREA excellent
Thol=DiE, IMao &% 40 23 & 60 20, FHEHI O R 20 47, 40 73, 604y, B &
W80 /3 Th oo, MRNTIXIIN 2 43 30 B DS HANMHRIN excellent Tho7=D
XL IR OB 20 AR TR TORR TH > 7o, fITIXED 5 4 o%5E . IRl
B, BEEMOT X TORERT, BB excellent THh o7z,

LE/HF Fe DR PR BER S D5 B4 3 3. 3 1SR, AT IXR 28 30 B DB/E . WTh
bk NAEBE 2N excellent TIE7e 2 To, ST X 23 1 23 D5 G BRPIFEEE 23 excellent
Tho7=DiE, IO R 40 43 L EEBOX—2 T 1 > &% 20 4y, BLORE
80 43 CTd o T, FEHTIXA 2 43 30 PRI DL G #kNAHEIZS excellent Tl - 7= DI,
SRRl D fE% 20 3. 40 43, 60 53, 80 43, BLOMEHMEHIDO R 20 »Th o7, iR
RIS 5 4y MIDSE . FNAREIN excellent ThH-7=DiE, IO R—2 5 1
1% 2047, 404y, 60 23, BROHEH O 20 47, 6047, 80 3 Th o7,

LF, HF, ¥ XN LE/HF D Bland-Altman 73#T OFEREZF 2R 1, K2, BILUE3
27”7, FFT & AR @ agreement {22V Tk, fFEHTIXRIAS 30 FV[H 0> 95%— B BRI 3 fif
HriX AN 2 43 30 B[, 5 3 D% E LI~ TR -T2,
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3% 3.1 Intra-class coefficient, bias, and limits of agreements of the differences in low frequency between

autoregressive method and fast Fourier transform

Follicular phase Luteal phase
ICC (95% CI) Bland Altman ICC (95% CI) Bland Altman
Bias (95% LoA) Bias (95% LoA)

Analysis segment of 30 s

Before

20 min after
40 min after
60 min after

80 min after

0.048 (-0.188, 0.278)
0.101 (-0.135, 0.327)
0.136 (-0.101, 0.358)
0.872 (0.802, 0.919)*
0.164 (-0.072, 0.383)

Analysis segment of 1 min

Before

20 min after
40 min after
60 min after

80 min after

0.813 (0.661-0.901)*
0.803 (0.643-0.895)*
0.701 (0.483-0.837)
0.952 (0.907-0.975)*
0.712 (0.478-0.852)

Analysis segment of 2.5 min

Before

20 min after
40 min after
60 min after

80 min after

0.943 (0.832-0.981)*
0.939 (0.822-0.980)*
0.890 (0.692-0.963)*
0.987 (0.959-0.996)*
0.979 (0.935-0.993)*

Analysis segment of 5 min

Before

20 min after
40 min after
60 min after

80 min after

0.996 (0.977-0.999)*
0.899 (0.526-0.982)*
0.996 (0.973-0.999)*
0.985 (0.916-0.997)*
0.987 (0.927-0.998)*

-5142 (-54643, 44358)
-5961 (-96237, 84315)
-2227 (-49733, 45278)
236 (-3535, 4006)
-1171 (-24126, 21784)

430 (-3956, 4816)
-452 (-6248, 5346)
-514 (-6323, 5296)
0.1 (-2035, 2035)
12 (-2229, 2253)

-15 (-2029, 1999)
189 (-2786, 3163)
430 (-4590, 5450)
-115 (-989, 758)
246 (-995, 502)

-189 (-524, 147)

241 (-2944, 2463)
-236 (-1132, 660)
213 (-976, 1403)
-243 (-863, 376)

0.461 (0.255-0.627)
0.792 (0.685-0.865)*
0.660 (0.504-0.774)
0.032 (-0.203-0.264)
0.727 (0.595-0.821)

0.676 (0.447-0.822)
0.791 (0.625-0.889)*
0.649 (0.407-0.806)
0.613 (0.356-0.784)
0.873 (0.764-0.934)*

0.898 (0.713-0.966)
0.974 (0.920-0.992)*
0.728 (0.341-0.904)
0.801 (0.487-0.931)*
0.937 (0.817-0.980)*

0.980 (0.888-0.997)*
0.991 (0.948-0.998)*
0.860 (0.391-0.975)*
0.923 (0.623-0.986)*
0.974 (0.856-0.995)*

411 (-4514, 3692)
-392 (-2840, 2055)
-743 (-5918, 4432)

-1105 (-17476, 15266)

-232 (-2383,1919)

-40 (-3313, 3233)
466 (-3260, 4192)
0 (-3098, 3098)
-107 (2318, 2105)
127 (-1619, 1873)

76 (-1204, 1357)
292 (-606, 1190)
533 (-2363, 3428)
134 (-782, 1050)
-43 (=779, 694)

-99 (-567, 370)
-27 (-543, 490)
-155 (-1245, 935)
184 (-311, 679)
10 (-477.2, 496.9)

ICC: intra-class coefficient, CI: confidence interval, LoA: limit of agreement, Before: before food intake, 20 min after: 20

min after food intake, 40 min after: 40 min after food intake, 60 min after: 60 min after food intake, 80 min after: 80 min
after food intake, *ICC > 0.75
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3% 3.2 Intra-class coefficient, bias, and limits of agreements of the differences in high frequency between autoregressive
method and fast Fourier transform

Follicular phase Luteal phase
Bland Altman Bland Altman
ICC (95% CI) Bias (95% LoA) ICC (95% CI) Bias (95% LoA)

Analysis segment of 30 s

Before

20 min after
40 min after
60 min after

80 min after

0.006 (-0.228-0.239)
0.505 (0.308-0.661)
0.137 (-0.100-0.359)
0.303 (0.075-0.501)
0.001 (-0.232-0.235)

Analysis segment of 1 min

Before

20 min after
40 min after
60 min after

80 min after

0.165 (-0.173-0.469)
0.686 (0.460-0.828)
0.801 (0.642-0.895)*
0.899 (0.810-0.948)*
0.743 (0.548-0.862)

Analysis segment of 2.5 min

Before

20 min after
40 min after
60 min after

80 min after

0.963 (0.888-0.988)*
0.730 (0.346-0.905)
0.945 (0.839-0.982)*
0.932 (0.804-0.978)*
0.955 (0.866-0.985)*

Analysis segment of 5 min

Before

20 min after
40 min after
60 min after

80 min after

0.949 (0.737-0.991)
0.909 (0.565-0.984)*
0.948 (0.730-0.991)*
0.981 (0.892-0.997)*
0.860 (0.392-0.975)*

-5850 (-49050, 37349)
-990 (7385, 5406)
-1209 (-13578, 11160)
-698 (-4144, 2748)

-8514 (-132440, 115412)

-1811 (-17764, 14142)
2266 (-2074, 1543)
-176 (-1926, 1573)

-85 (-839, 670)
-91 (-909, 727)

-376 (-1514, 762)
244 (-1736, 1248)
-25 (-982,931)
-64 (-592, 463)
-76 (-475, 323)

-374 (-1241, 493)
-100 (-711, 512)
-155 (-946, 637)
-35 (-305, 235)
-182 (-796, 432)

0.101 (-0.223-0.244)
0.566 (0.383-0.706)
0.101 (-0.136-0.326)
0.085 (-0.151-0.313)
0.145 (-0.091-0.367)

0.336 (0.007-0.599)
0.934 (0.873-0.966)*
0.814 (0.662-0.902)*
0.940 (0.885-0.969)*
0.970 (0.942-0.985)*

0.988 (0.964-0.966)*
0.997 (0.991-0.999)*
0.989 (0.965-0.966)*
0.916 (0.761-0.972)*
0.976 (0.927-0.992)*

0.997 (0.980-0.999)*
0.980 (0.887-0.997)*
0.978 (0.880-0.996)*
0.989 (0.939-0.998)*
0.986 (0.920-0.998)*

21986 (-245683, 201712)
-594 (-4061, 2874)
-1154 (-7865, 5556)
-1102 (-7853, 5649)
-871 (-6348, 4606)

-1334 (-11094, 8425)

-12 (-1167, 1144)
-326 (-1520, 867)
-20 (-462, 423)
23 (-271, 224)

-100 (-828, 628)
7(-196, 211)
-16 (-249, 218)
22 (-521, 476)
-33 (-248, 183)

-73 (-475, 328)

133 (-631, 365)
78 (-293, 448)
36 (-143, 215)
-3 (-180, 174)

ICC: intra-class coefficient, CI: confidence interval, LoA: limit of agreement, Before: before food intake, 20 min after: 20
min after food intake, 40 min after: 40 min after food intake, 60 min after: 60 min after food intake, 80 min after: 80 min after
food intake, *ICC > 0.75
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7% 3.3 Intra-class coefficient, bias, and limits of agreements of the differences in low frequency / high frequency ratio

between autoregressive method and fast Fourier transform

Follicular phase Luteal phase
Bland Altman Bland Altman
ICC (95% CI) Bias (95% LoA) ICC (95% CI) Bias (95% LoA)

Analysis segment of 30 s

Before

20 min after
40 min after
60 min after

80 min after

0.142 (-0.094-0.364)
0.634 (0.470-0.756)
0.631 (0.466-0.753)
0.651 (0.492-0.768)
0.359 (0.137-0.547)

Analysis segment of 1 min

Before

20 min after
40 min after
60 min after

80 min after

0.493 (0.195-0.707)
0.746 (0.553-0.863)
0.788 (0.619-0887)*
0.661 (0.424-0.813)
0.642 (0.397-0.802)

Analysis segment of 2.5 min

Before

20 min after
40 min after
60 min after

80 min after

0.748 (0.380-0.911)
0.939 (0.831-0.980)*
0.877 (0.660-0959)*
0.779 (0.442-0.923)*
0.809 (0.505-0.934)*

Analysis segment of 5 min

Before

20 min after
40 min after
60 min after

80 min after

0.929 (0.646-0.987)*
0.881 (0.461-0.978)*
0.876 (0.445-0.978)*
0.916 (0.591-0.985)*
0.732 (0.051-0.948)

-1.527 (-19.756, 16.703)

0.025 (-4.342, 4.392)
0.009 (-2.931, 2.949)
0.564 (-3.203, 4.331)

-0.406 (-12.038, 11.225)

0.450 (-1.953, 2.853)
0.401 (-2.286, 3.100)
0.133 (-1.701, 1.966)
0.023 (-2.079, 2.126)
0.415 (-4.156, 4.986)

0.055 (-0.788, 0.897)
0.080 (-0.869, 1.030)
0.314 (-0.712, 1.339)
0.098 (-1.175, 1.371)
-0.160 (-1.252, 0.933)

-0.037 (-0.490, 0.416)
0.329 (-1.094, 1.752)
0.329 (-0.818, 0.911)
0.260 (-0.608, 1.128)
0.340 (-1.606, 2.287)

0.514 (0.318-0.667)
0.668 (0.515-0.780)
0.522 (0.329-0.674)
0.188 (-0.048-0.404)
0.609 (0.438-0.738)

0.778 (0.604-0.882)*
0.844 (0.713-0.918)*
0.461 (0.155-0686)
0.733 (0.532-0.856)
0.758 (0.572-0.870)*

0.623 (0.160-0.861)
0.788 (0.461-0.927)*
0.717 (0.322-0.900)
0.737 (0.358-0.907)
0.743 (0.370-0.910)

0.565 (-0.236-0.909)
0.977 (0.875-0.996)*
0.613 (-0.166-0.921)
0.857 (0.379-0.974)*
0.946 (0.720-0.990)*

0.427 (-2.434, 3.288)
0.878 (-6.124, 7.880)
0.275 (-3.469, 4.020)
-0.441 (-9.800, 8.918)
0.695 (-6.040, 7.430)

0.112 (-1.358, 1.594)
0.145 (-2.608, 2.897)
0.069 (-2.832, 2.970)
0.110 (-1.287, 1.508)
0.563 (-3.811, 4.937)

-0.093 (-1.132, 0.945)
0.835 (-2.108, 3.779)
0.233 (-1.444, 1.910)
0.018 (-0.840, 0.876)
0.385 (-3.232, 4.003)

0.238 (-1.056, 1.532)
-0.080 (-0.850, 0.690)
-0.152 (-1.529, 1.225)
0.327 (-0.443, 1.097)
0.079 (-1.045, 1.203)

ICC: intra-class coefficient, CI: confidence interval, LoA: limit of agreement, Before: before food intake, 20 min after: 20

min after food intake, 40 min after: 40 min after food intake, 60 min after: 60 min after food intake, 80 min after: 80 min
after food intake, *ICC > 0.75

42



3.4 B
FFT & AR I3, EICHEXE O HRVAF Z 2k L THEHA STV 5, RAFFEIZIB VT

fENTE 7 A2 & 30 PR & 1 3SR E LA, RO % <X, Jila, SR o
BI7E b, LF, HF IZBWT FFT & AR & OO —HMEN A S isnoiz, kit 7 2
¥ M 2453 30 . HDWE 5 SHICRIE LTI a. #RO%L 2BV T, LF, HF
ZBIT D FFT & AR & DO —BRn b3, LF/HF L TIEA LR oTz, &6
(2, FFT X AR & X HRV Z 3/ NGFAf U, i/ NGFE OFEE 1X AR (2K 28T —EEE K
TOELE, WLz, ZhbDRRIT, it 7 A FORIVBRL R DTS T,
FFT & ARIZ—BMEREE L 2L 2R L TERY , ZHFRAIGMITE 7 A v MR EWEE
I%. FFT & AR R —BMEZ RS D 2 2 EW L T\ 5, BITHEICI VW TIL, FET
& AR O HLl 13 EB) A i L 72354 (Mendonca et al., 2009; Weippert et al., 2010) .
mIMEERFE (Silva et al., 2009), FERIFHEHE (Chemla et al., 2005), A ZIEFER
X (Pichon et al., 2006), #»2AWIT /L ik (Badilini et al., 1998) (ZFW>
TITONLTWD, ZhEOFFER RN SIX, FFT & AR O TOAR—EME R ST
Do LNLARRG, BERMICEITZ FFT & AR L OMO—EMHICBNTIE, ZEAL
WE SN TV, Pivik ik, e 7 A b E 3 SRICREL T, FEBITBW
T 340kcal OBHFEZFERL LF/HF B TR o722 & &#ss Lz (Pivik and Dykman,
2004), FCxHIZ, Pivik HIE, BIOFEBRIZT, s 2> Ma 3 IR EL T, +
EHITRWT 340kcal ORFEZFERL LF/HF S B3 o722 L 2#E L7z (Pivik et
al., 2006), ZDOZ LiX, BEFMFIZEBNTIIMTE 7 A & 3 IR E LTS
A D FFT IZ L D MHTFERIE, R UHFREEDRR UER e ha— L2 A L7EATH
STOUARLZETHDL I EERLTWND, £, TNHORRIL. BFEFMTO HRY 7
FIREEHETHHZEHLRLTND,
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3.5 #Eam

fiam e LT, FFT & AR X, T2 A2 RAREWEAIZIE, MAOREMERZ L
o7z, £z, FFTIEAR & EE_Tl/NaFAfi L, AR D/ — (2RI 212 & i/ NaFifh
DREE LK LT,
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4. 1 ERLEH

A REBEEAER I, H#&AT (Steiner, 20005 Wittchen et al., 2002; Biggs and Demuth,
2011) A (Deligeoroglou, 2000; French, 2005) (¢~ CTHET S, HHRCIEM
D XD BREARIPEIRL, A T4 FROBBIEO X 5 ek Z &L Th 5, World
Health Organization (WHO) (2 5 &, 2010 4F{Zi% 1 {& 9900 1 A D&M H #RAITAE
BRETHY, ZUIELMD 5.8%ThHho7- (Vos et al., 2012), MOEITAHFFRIZE
WTH, 10%D DS HRERIEGERETH 0 . 70-90%D Lot 28 H R BEEAE IR 2 8B L T
D2 ERHMESN TS (Hourani et al., 2004; Angst et al., 2001; Derman et al.,
2004; Vichnin et al., 2006; Duenas et al., 2011; Wong et al., 2010; Bakhshani
et al., 2009), ZHiE, HAROZKMETHFEKTH S (Fujiwara and Nakata, 2007;
Yamamoto et al., 2009; Kitamura et al., 2012), ERAGERMEIZINIZ T, A EEIHYE
PRI BRI B L 7= AETR O'E (quality of life ; QOL) (2 H 84 52 5 (Tacovides
et al., 2014), LRI LD L. QUL OFT X TOMEKICIB T, HRAPEGER O
AEDTEGEBAREIRNZ EAREN TS (Sahin et al., 2014; Pinar et al.,
2011), TNz, TN OMEROEREIE, QL O EIZ272n3 5 Z &R s b,

FEATHIZE Tl AN I W TERPELS 22 5 2 L 3 8E STV % (Duenas et al.,
2011; Lete et al., 2011; Kleinstauber et al., 2012), FRARBEEIEIEA, A REATE
ERE D PR TITEAEHZ N W T LTz Z &% (Matsumoto et al., 2007)
A AT VIRBUT A RBEEIEROFELER L TWD Z LR mESNTHD

(Epperson et al., 2012), A b L AIXLMEROEICHEEL H 225 2 LERNAMLN
THY ., REITAFEMFRRIEHOZ(EBEHEL TS (Rozanski et al., 1988), .
5@ (heart rate variability ; HRV) D RZ~X7 FUENTIZEE 2N L <. DILE F
O B 2 IR EOICHE TE D, HRV O 2 SO T2 E M ERERRIT, SRR R &
Rl AR S AR R D W7 DVEB) A e U 7= AR JE I 25 pk 53 (Low frequency ; LF:0. 04-0. 15 Hz)

Rl A AL SR DT BN 2 Sk U o JE 2k 5y (high frequency ; HF @ 0. 15-0. 40 Hz)

T& 7% (Task Force of the European Society of Cardiology and the North American
Society of Pacing and Electrophysiology, 1996), LF % HF T%|-7= LF/HF i
AR RIGEN 2% LT 5 (Task Force of the European Society of Cardiology and
the North American Society of Pacing and Electrophysiology, 1996), ZE{FHF%EIC

BT, HF 1390 L 0 &Rz B W TR < (Usha Rani et al., 2013; Sato et al.,
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1995; Sheema et al., 2014; Yildirir et al., 2002; Princi et al., 2005; Sato and
Miyake, 2004). LF/HF ELiZORfa] & 0 SIS W TEN 72 Z LR mESNTEY

(Usha Rani et al., 2013; Sato et al., 1995; Sheema et al., 2014; Yildirir et
al., 2002; Hirshoren et al., 2002), ZiU5IXEAEIIC IV TRIEMRARTEE 23T
L, RN B W CRIREMRERIEE N TTHET 2 2L 2R L T0nD, 3612, AR
FER AN AR 1T B IR SO VR B TR RERTR B N Z & bR S h
T3 (Matsumoto et al., 2006),

B RV X—HlfR (energy restriction) & L THE LI EBHEHIR (dietary
restriction, DR) (X, HHEBIOKENSG, KEFRBITIE 2, BUOREZH DT
bOTHD, TNETIC, H-OWMERERELITT M VLRI 7= DL O
BRACEMEHIRST 2 Z L2V ARBEEERDFEM S D &9 FBATHHER 5 5
(Kessel, 2000; Moline and Zendell, 2000), Pellizzer Hi%, ZMEICEWT, fEH
BIEZR O T 2 & TRIZEARRIEEI TET 5 L #E L TW5 (Pellizzer et al.,
1999), MEITEFHRO-FETH D, BFHIRICEL DA ML 2AOBREIL, Bz
THEME R (12 FFHE) 13RI B RIS EN 2 i S, BB RIS RIS B &
JLESES Z ENEFESN TS (Kuwahara et al., 2011), L2xLRnb, &t
BRI ARE N ZBRE L TRFEHIRICE DA N L AOBIZ OV CTRGEE L 72 iF2E1E
EAEB LI, 2.5~3.5 A OMERE TIX, AFEICBEIT 2N WRD T AT LAHR
flansd Z L E2RLEMZEL DAY (Olson et al., 1995; Bergendahl et al., 1999;
Bergendahl et al., 2000), 2D Z &iX, ENL LWV OMEBHIHTH L DML EET
bHZLEERTLLDOTHD, ZNHOWMEND, 12 RFHE ORI &I A F
AR RITE 2 PE N S 5 WREME DN 8 D & W D G & 8V

Z T, AWETIR, EELMEE SR, BEzh eIz, milo
BEHIRA LI ISEB L OEER B U ARISICRIETHEBICOWTHRENT S %
HEYE L7,
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4. 2 Kk

PIE-=3

SHGUTMRER 2R AT RN LCME T4 T 2, FFlinlE 22. 3+ 1. 0 5% & & 1% 1568. 0+ 3. 8cm,
{REIL 50. 7 + 4. 6kg, Body mass index (BMI) 1% 20.5 + 2.1kg/m* TH D, ABFIEIC
BT DRIGE OBMERINEHEITE L3 X OBUEOBEEE, 7LV a— UKFE BLw
B 21T O BiEE . RIS O, B OBHTEEOME A, A RARIE, HAEREE, AR (BMI
> 25kg/m’) T D, KMBEHEITEBROBH, LR SIZHOWTREB IOFERmIZELD
A BFRARE IC L > TRIT %, AR DREHE LR Ui, APFEIEM IR
KPR N R3S BB P R R e B A T B 2 0GR 2 5 TiThhv T,

EBRFIR

FBRIE 2012 4F 2 A7 5 2014 2 2 H £ TORMNCIM LTz, HRE1T 4 BIOERE ~
va I R AF—N=T WA TR LT, FRFIEEZK 1IZ7RT, EROKEYO
Ty va Tk, (1) Ul - Mf, (2) EEE - e (3) Il - Ea, (4) H
K - BEOWT OO 7 N —TITEER TR ST 54, 2REIENS 4HEOE Y
Ta TR OERINA—FIZEY ST B, 4 T A—T OFTXTUTEI T B
HEDIT LTz, 7ok, IPREENIA RO MM ME 1L L2 2 & Z26ER LTc 3~5 B, IR
M3 B CRAERAEERER A LVE %> b (L-check FT, =7'v, K¥; P—F =7 -
LH, S ARAT 4 — EH) MO THINORTIIETH D LH Y — P % fEsd L7z 3~5 A
e Lz,

BIE A ORTAIZEW T, AT OREY N B AEMRERIGTENIET 5 2 & 2lET 5
T2IZ, MEFIT 21 RFETIIYBREKR R, TO®RITHERL L 24 FFE TITRE LT,
E 72, WED 24 KERIRT O TR ORI L WS RSB 2 2 72, JERE 1Tl
8 BE2> B 7Fil 8 IF 30 3 DRI EKBREIC KT L, DEKMAOEMZ HE Lith, MK
ZREL, DEJEOR, EESEES 2 he—L LIEERE (R 23-26°C, {2
1 50-60%) (ZHNTIIEMT T 20 3 MILEC Lo, ZFith. X—A T4 LV OREEAT
o7, MEROBE G ME & FRSITV, MR 2 LT — VRE O 8 D 72 9H12-25°C
THRIF LTz, Fo, MRISRTELUD A MLV ANIGD A=A LEH LT 57280
(CMATENREDMIE 21T > 72, MATEREFREE & LT, D%, UM, X8R+
G, 2O OFRIEOREIZNRE - =2 b =3 7 EiEkEr (GP-303S, Parama-Tech,

50



_/ Session ; Session 9 Session ? Session
A 1 A2 A3 A4 ;
Follicular —— Luteal —— Follicular — Luteal
- -
”
,/
i Luteal Follicul
Luteal —---> Follicular ———--> Lutéal ----> Follicular
. Rest MI/F Rest Rest Rest Res
Fasting (20min)  (15min) (20min)  (20min) (20min)  (20min)
MB MZO M40 M60 MSO

4.1 Experiment design. a) Session and menstrual phase. Participants were randomly assigned
to the follicular session or luteal session. The second session was conducted in the other
menstrual phase of the first session. Third and fourth sessions were conducted as well as the
first and second session. In the first and second session, the participant was randomly assigned
to the meal intake trial or the fasting trial. In the third and fourth session, the participants were
assigned to the other trial. In each session, baseline and subsequent measurements were
conducted. Baseline and skew-patterned square in each session shows 12-h fasting. b)
Experiment procedure in each session. My baseline measurement, M,y measurement at 20 min after
meal intake, Myo measurement at 40 min after meal intake, Mgy measurement at 60 min after meal
intake, Mgy measurement at 80 min after meal intake, MI/F meal intake in the meal intake trial or

fasting in the fasting trial.
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) 2K -oTT-Te, N=RT A ORER T, FRE TR E 2 HIRE 72135
FARRE 2 ORFF LT, IR 3R & 156 0 LAIWITHEICT 2 K 5 12 L7z, &1 20 014,
40 4312, 60 3 1RIB LN 80 & IZH VT, BEBEDOAEEZIT- T,

RRE

RBREONEIL 81 g D/ 26g DAL, 200g DAL PP 2 — ARSI S,
BRI 57.5 g, Z /37 H 15.5 g, JEE 11.3 g, =R/ X —8&|F 395 kcal, H5)
13£0.8g TH Y, =xF—Ltb (0) 1% KA 62%, %737 E 15%, N5 23%TH
S7, M, BBREICEENDLI RN —&IT, BLR=RX—thiE, EREHERE
T D 20 REMEDOEEHEI T R VF =0 DR E Lz, #BREIXERmRE D 36°CIle 2
D E DI UTHRE L, BN W CIEEIR T U7e, 2R M iR (I I AR B 5
(THERMO-HUNTER, PT-2LD, OPTEX, i) THER L7z, #R 7 /—71%, FEBh 2 I
[ElC o7z o THE R Ak L 7=,

DA EBIEARAT

B AR R T E) 2 I 2 72 O D ERIRINE 217 - 7o, O R-R R, F25H
EHALLDEBXE = —§ (7277 47 b L—H—AC-301A; GMS, H i) IZL->TH v
TV L—bhE 1 kHz & LTCEFICE=F ) 7 L, /ST =27 F VNI
H C.[8])FE 7 12 L - T Kubios HRV analysis software 2.0 (The Biomedical Signal
and Medical Imaging Analysis Group, Department of Applied Physics, University
of Kuopio, Finland) (Niskanen et al., 2004) % FWCHATZE21T- 7=,

JE A 4313 Task Force of the European Society of Cardiology and the North
American Society of Pacing and Electrophysiology (1996) 222 . (KB REAK
45 (Low Frequency: LF, 0.04-0. 15 Hz) . =AM # k4> (High Frequency: HF, 0. 15-0. 40
Hz) & U7~ (Task Force of the European Society of Cardiology and the North American
Society of Pacing and Electrophysiology, 1996), LF a%433 JLOVHF al45iX 5 43 [
5D RR T =X M 545 1 M OEEZ AW TEIHE L (Sloan et al., 1996), 4 1
53 [ DV YME 2 MR ARAT I O o SQRERR IR & L i, LE/HF Sz B L7z (Task
Force of the European Society of Cardiology and the North American Society of

Pacing and Electrophysiology, 1996),
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R 2 VF ) — Voot

G ST T E, R, BRI ONRA Lo, 3000 X g T 10 5[], IR Tl
Lize &P T iZid 2well 2V, BEATEIZ X DBEREIEIC THER = VT — )b
JEEEZHIE L= (Salimetrics LLC, State College, PA, USA), ¥ ¥ U 7L — 3
IHEEY)E A VS, 0. 012-3. Opg/dL OFPH TITUV, FEHERRER 2 4\ 72,

HERHRAT

T2 £ BRERGE TR LTc, XR—A 7 A OHTITIE Student D t #E % H]
Wiz, ABFREERRICET 5. BREEAt EREH D WVITHERE) OFHR. RO T4
R BLORFSRMG LM OZEIEN 2T 272012, #YIELDOH 25 ZJhliE sy
B HT &2 V=, Post-hoc test & L Bonferroni ¥4 V72, &1L, WBREN
FLR & B E R ORR DO R E S 2T 572012, —ffbA —% 3k (n”) &K
¥ (0lejnik and Algina, 2003), Cohen IZfit\>, 0.02 % small effect, 0.13 % medium
effect, 0.26 % large effect & L7= (Cohen, 1988), #EEMEHTIZIL SPSS Statistics
19 (IBM, HRHE) ZMW, #EFHIAEKRET %L L7,
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4. 3. R
4. 3. 1. R=RFGAfF—H

XRFE OFLFENT 22. 3£ 1.0 ThH o7z, HE, KHE, body mass index (T4 % |
158.0 + 3.8cm, 50.7 + 4.6kg, 20.5 + 2. lkg/m* TH o7z, T XTCORMNREEITSE L v
TaslBNT, KEZ 5 M TRFEEK I, R4 1ICRN—ATA BT H4H
TR A RT, N—ATA T —RITAEEIIHA LN T,

7% 4.1 Physiological characteristics at baseline in each trial (n = 7)

Follicular phase Luteal phase
Fasting trial Eating trial Fasting trial Eating trial
HR (beats/min) 58.1+8.1 56.3+6.5 59.7+9.2 60.9+12.8
SBP (mmHg) 98.7+13.9 100.4+10.6 97.6+9.4 101.4+£8.3
DBP (mmHg) 59.9+9.1 62.5+8.2 60.1 £7.4 60.1+6.2

Data are mean + standard deviation
HR: heart rate, SBP: systolic blood pressure, DBP: diastolic blood pressure

There was no difference in baseline characteristics.
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4. 3. 2. EHFE

4. 2a \[CHRRINC 31T 2 DD b Z T, e & BRI A ER &3 540 IR
LDdH D " IhlE D BT ORGSR, B & BRFERMEICEBNTHELAFERTEDRDSD
7= (time, p < 0.001, 52 = 0.060; meal, p < 0.001, n. 2 =0.118), HFfE L &F
EEOBICHERLZEEA b A LN (F [4, 24] =6.34, p <0.001, 74 =0.056),
Post-hoc test DFEF, ERLMITBWT, R—A T4 L LTRE 20 45, 40 47,
60 4. FELU80 /T LHENAEICHM L (20 min, p=0.0265 40 min, p = 0.004;
60 min, p = 0.017; 80 min, p = 0.045), #MEEKMFTIIAERE(IT o7, MZ
T, UL, &% 2045, 40 43, 60 4y, 80 43T, MAASM LY bEASMITE VT
HRE\ZE -T2 (20 min, p = 0.005; 40 min, p = 0.029; 60 min, p < 0.001; 80 min,
p =0.005), &IZ, BEAEHNIIIT 2 LI DOE N Z 4. 2b (- d, K] & BRFRMAE
ZR LT 280 IRLDH D BB BT ORR, R & BFERFICBN T4 A
BRTEERN A SILTE (time, p=0.002, 1 =0.039; meal, p=0.012, n=0.120),
RefH] & B FEMHOMICHERREEA b AL (F [4, 24] =5.79, p=10.002, 7
= 0.030), Post-hoc test DFEFH, HEREFMICIHNT, XR=R2F A LETEE 20
Sy, 604y, B X ON80 T AR AEICHI N L (20 min, p = 0.014; 60 min, p =
0.037; 80 min, p = 0.034), 7o, EEFMFITENT, &% 20 79 & HA~TRE 80 4
(OB A BN (p = 0.029), M T, Of8uEx, &% 20 45, 40 7. 60
I, MEREEMEL Y BEREZMEICEWNTHEICE?>72 (20 min, p =0.001; 40 min,
p = 0.009; 60 min, p = 0.025),

WIZ, D Hds & O ARHIC 351 2 IHE i = D& bk 2 X 4. 3a 36 LUK 4. 3b (TR
T WHEIILE B L TiE, AEREZR D 2 WL EERIZAR bR T2,

SRR 31T B YEaREHI M E D2 &2 X 4. da (TR, R & A4 2 SR & 9 % f
WIRLDH 2D TR ESBHTOME, BN THEREDIRB AL (b =
0.03, n¢ =0.019), W& BFEFEOMICHERZAEERA b AL (F [4, 24] =
5.48, p = 0.003, 7 =0.058), Post-hoc test DFEF., HLIEWIMF L. &% 40 4y,
60 4y, 80 43T, HEALKM LV LIEASKIEICBWTAHEICHE -7 (40min, p=0.014;
60 min, p = 0.049; 80 min, p = 0.03), EEWICIIT D HEIES ME DAL A 4. 4b
[Rd, R & BFRUEEZERE T 50K L OH D el BT Of5F. R
CBWTHERTEIRNA LTI (p=0.037, 0 =0.040), K& RFRAAORIC
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IIA B AAERITA LI/ > T2, Post-hoc test DFEE, &% 40 /52, BESM:
L0 bHEREFICB W THEICED ST,
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4.2 Changes in heart rate (HR). a) Follicular phase. b) Luteal phase. The eating trial is shown by
closed circles (@; n = 7) and the fasting trial is shown by open circles (O; n = 7). *p < 0.05,
comparison between time points in the eating or fasting session; 'p < 0.05, comparison between the

eating and fasting trials.
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4.3 Changes in systolic blood pressure (SBP). a) Follicular phase. b) Luteal phase. The eating

trial is shown by closed circles (@®; n = 7) and the fasting trial is shown by open circles (O; n = 7).
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4.4 Changes in diastolic blood pressure (DBP). a) Follicular phase. b) Luteal phase.The eating
trial is shown by closed circles (@; n = 7) and the fasting trial is shown by open circles (O; n= 7).

"p < 0.05, comparison between the eating and fasting trials.
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4. 3. 3. DLEE

YRR 3 KOG LF/HF FeDZ b & [X 4. ba 38 L OV 4. 5b 12”7, Kifi] & A5
AN ETHHIE L OB D T IELE BN ORE R, BFESIICR O THEKY
CHEBERTDENZ LN (p = 0.038, n = 0.095), Post-hoc test OFEHR, A%
60 /7IZ, RS LY BEASMHICBWTARICE 272 (p=0.015), ZOfiZ]
FRERFDRSCRENEMIA LN o T,

SR EA D HE /ST —(E DLV 2 4. 6a |3, B & AHAIEA2 TR L+ 550 K
LDO®H D Il EDSHSIT O R, BERMFICBWTHERIESRPIZ LN (p =
0.047, 0 =0.088), W& BFRUOMICHERERRAER AL (F [4, 24]
2.83, p=0.047, 7 =0.061), Post-hoc test DFEF, B 604y, L8043,
BREEMLD bHEERMFIZBWTHREIZE -7 (60 min, p = 0.038; 80 min, p
0.018), FEEHID HF T —fEDOLEAL AKX 4. 6b (TR T, FEFE & BFLEEEZERNE TS
VIR L D& 2D JuRE BB ORER, FFFICB W THEREDRDB A LT (p=
0.042, 7y =0.060), W& BFEFIEOMICERERZEEA A O (F [4, 24] =
3.09, p =0.035 754 =0.071),
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4.5 Changes in low frequency/high frequency ratio (LF/HF). a) Follicular phase. b) Luteal phase.

The eating trial is shown by closed circles (@®; n = 7) and the fasting trial is shown by open circles

(O;n=7). Tp <0.05, comparison between the eating and fasting trials.
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4.6 Changes in high frequency (HF). a) Follicular phase. b) Luteal phase. The eating trial is

shown by closed circles (@; n = 7) and the fasting trial is shown by open circles (O; n = 7). 'p <

0.05, comparison between the eating and fasting trials.
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4. 3. 4. EERaANTF Y —)

IR OMEE 2 VT — VIR EE OB & K] 4. Ta \ZR T, FEE] & B 4eff 2 FIR &
D0 IR LD I D ZIehLE Sy BT OfE R REICH B R ER RN S (p=0. 003,
n¢ = 0.065), ZOMITITAEEREN RS DWVIIRZEEIA N> T, RITHE
RH DML 2 VT — VIR E OB & X 4. Th 1R, BEE & BHFSM 2 EIN & 5k
VIR L DD ZICEE BT ORER. R L O RFEFRMFICHERERDB N
7= (time, p = 0.015, n = 0.176; meal, p = 0.028, n = 0.319), WML AFEL
HoMICHEERZEERA b A B (F [4, 24] = 3.45, p = 0.023, 5 = 0.066),
Post-hoc test DR, &% 20 77, 40 53, B 80 /i, #EREME LD &IEHSMF
ICBWTHEICE» -7 (20min, p=0.011; 40 min, p=0.011; 80 min, p = 0. 037),
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4.7 Changes in salivary cortisol concentrations. A) Follicular phase. B) Luteal phase. The eating
trial is shown by closed circles (@®; n = 7) and the fasting trial is shown by open circles (O; n = 7).

b < 0.05, comparison between the eating and fasting trials.
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4. 4. B

ARBFFETIE, BERMEZ LTINS, EBEHznZnicksn T, o gFHR
DM IGE R FOVERR b VARSI RIET B OWTHRFAT 22 L2 AL L
7o ERFEREZLTIORT, (1) DAEIIIE, SR E IR SV TR
AUz, (2) HF power [ZIRMaM, BRI & bICHASMICRBW TN L, (3) MER
3L F Y — VR BRI O BRI B W TR LT,

ABFFEIZ BN TIEL MRS OB, IR, BRI & b IS DB A L HF power
IO L7z, —MRAYIZ, HF power |JRIAZEAHRRRIGBE)DFEIE & ST 5 (Task Force
of the European Society of Cardiology and the North American Society of Pacing and
Electrophysiology, 1996), MNx T, [ASITASRARRERIHE STHERFZHIIN L, Bl 22K
PRI THERR D45 (Lauer, 2009), FHwpz. MAESIEICIT 5 KERIE
Rl RS RTEEN S T L TWe 2 & 2R T b D Th o7, HMHEHERE 2R\ TR
R L e LT 12 R OAE BRI QISR ARCRIEEI A TTIHE L T2 2 L 3
HEN TS (Kuwahara et al., 2011), O, %otk T% 12 B ofe o X
O IR ORBIZ OV TR, K< DA o TV, Herbert B, 24 FEf DA
TODHEREEMEE, IF 2 T2 2 & 2MELTRY . ZIUTEAMNRRIGEI S Uik
LTWHZEERLTWD (Herbert et al., 2009), Mz T, 72 KO Tk
T RLF Uy F=s_3 0 DML, D ERES KT L& 0
WEH®HDH (Chan et al., 2007), ZALHDFERIIAMEOFRKER L KT 5 HDTIX
2V, ZOMEDEBIZOWTII AR TH 223, HEOMFIRFF OEWIC XL 5 H D
TRV EE2 D,

AMFFETIZ, BBRRNZ L2, BRI O ESRMEIC W T, R 2 /LT Y — LR
FEM D LT, MR 2T — LI A P L AREBERRT 26D THD, aLTF
—VIBEIXA R VAT UKW TEM L, A ML ARD WK TIXEAD T 2
(Hellhammer et al., 2009), $il2I%X, FEER=|ITIBWT, Trier Social Stress Test
(Kirschbaum et al., 1993) @O X 5 Z2@kOmELZ HH T 27 2 ha— L &2HEHT 5
& RIEAPRE— R R R & BUR T — TR —RIE BB R AT LT D 2 & vl
SN TS (Nater et al., 2006), Z DAEARE—RIERIE R & FUR FH— FEA—
R RER DM Y AT Kd, A b L ADZNFEGIIRIT 2 W& O & B -CH A/E M
L. OOV AT A, MEREARIT 5 2 & CIHBEMICHHET 22 &N TE 2,
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7. ZOHER, ERETRYE LY IV ERRT S Z L2 FREICT S (Filaire
et al., 2009; Lac, 2001; Tanaka et al., 2012), UK F#l— FIA—FIERERD
EHAEIX, A PV P —2RWRT D 7-OICMER= RV —OFHE 2R L, 21T
=V DWW EFHET DL, LIEN-oT, arFy—ud, AL RADOHIRIZEBWNTE
FENAF~v—H—L L TEZIZLNTWD (Hellhammer et al., 2009), ZHHDZ &
D RFFROFEEIL, HENA L ADDRNKEIC RN D Z 2R LTS,
IIHOFERT, DA B RIEBORBE L LKL TV D, BRIZLD A K
VAL, Ty P EZIET AT YL (Kenny et al., 2014; Willette et al., 2012)
Lt b BEM (Kuwahara et al., 2011) IZBW I ZNE TEBRTHL NS T
D0, THEIZBWTIIATON TV RN T, BURENZ L2, AR TR, A FL R
OBIE, HAM P OZEERE TR\ ORS R, i, BREHIERA, EEMIC
ANV AERZHETHZ L 2RB LTV D, ARBEER T ALY b ic EEL L
(Baker et al., 2012), A ML RZZNHOMERERE#EL TS, Tz, BFHH
RIZ, ZHHOEREBH L, KEOEIEOEEZFEDDHZ L b#IfFSh b,
KIFFRNNTIN L O DRA B H D, —OHIC, MEFMITEMARERFMTE T2
(3 L, ARBFE TR L7c B FIEME R R R B 2B AT, Thdx, RBFEORRD
T2ODIEMEL IR D AN =ANTIANTH D, BEMERIT, MOPFH > AT L LD
I LY EFETEOHERHICEG L TWD, LEER-> T, AWFRICE W TR L 0D A
B = RALE, AHROMFETEIBIHREOBLENOHIT L ZENTE 00 Lt
ZoRIE, SRR, BH SN oRRE CERE E LS, FEAEEO XD Rl s T
WRWRELIZRRDLIBDTHD, =2HIZ, Hxld, BEORHIILREEIZONT
IR L 220 7o, BREIRORMINREET. £ MBI L2BADI A 7 AZ AV
DRBEHMIC T HT-OICHEL R D, LizRoT, ZOREEZEHT L2005
IROMZEPMEEEL S D, WOEIZ, AWFETIIRBIRA L RAIZOWTELLT
WV, SH OB TR, BN A R L RAIZBWTHER OB R A MRGET 57201
MO LDH 2D 12 K OB TORITEITO LER DD, MOVIKLDOH D 12 KD
MEE R T 5 Z &3, REMRA ML RACEEL 5251200 T HEDOFESA
REME &2 atE, BROMD IR UMEEICK T 2HEOHEMAN, X F LA EORERE
RAET D2 E 2RI TE 2 /RN H 2

64



4. 5. WEim

AMFFETIT. BELMEZ RTINS, AR Eicin T, o RFiH R
DO MEIGE R L OVERA VARSI RIETZEIC OV THRFTT 22 L2 HE L
Too DAEITIRIEE, EAH L bICHRESRIFICIWTRA Lz, HF ST —fE 1350
], B BICHERSMHICB VTN L, INx T, MERT 2 VT Y — LRI
R OB EIEICB N Liz, b0 End | FHIRH RS S IRE o 4otic
BOTA L AOBREE L7 LT A REMENARIE SN, 202 &, ARBERER O
AN T G-T 2 AR 720 Tl <, MEMEBMERICI 2 2 2 M L AITH L ThAEM L
TWLHHBEME SR LTS, 12 RO EIE, EFREMZFE D OT 72 LI B E A
DR CEET 5720 OF AR HIETH 503, B OHE ML M BT 2 a7,
RIEFHZEITE X, LEDRST, Z2O1HIZ, ZTNOOHRAORKMEL D A 1=
RLEPALPTL, HEBEOEBMAEEBIZOWTRIET 5272010, &5 57N NE
L,
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