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Long-term effects of dietary restriction and menstrual disturbance during active

athletic career in retired aesthetic athletes

Haruko Takeshita, Naho Ikeda, Goichiro Yoshida

Abstract

Retired aesthetic athletes are reported to be prone to amenorrhea and stress fractures. This study focuses on the Female
Athlete Triad (Triad) to further investigate actual state of the post-retirement periods.

Data were collected through an online questionnaire with 36 items implemented in Google Form. As a result, a total of 95
participants responded, revealing that 70% had experienced complete recovery from menstrual disturbance after retirement.
The restoration of participants was also found to be influenced by the duration of the post-retirement period. A large number
of aesthetic athletes tend to retire early, thereby enabling them to have an extended period between retirement and
childbearing age. This suggested the potential for the restoration of the menstrual cycle. The seven women were diagnosed
with osteoporosis at an earlier age than the general female population. It suggested the need for bone-density-focused
educational programs.

Athletes with relatively long competitive careers, such as track and field athletes, are more likely to experience Triad after
retirement. Sport-specific nutritional support should be implemented continuously.
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D ORI IUE IR ASEN D Z L2 d 2 &
WWARTNS, DF Y | FIERED BMI AMEVIE & FIRE
BPELS 2D EV) KD b, FERBHEFIIREL —
7 EMRTNB S, HAxOERBERIZ LT, BMI 2
ERLOSDWD WIRRFImNELS 725 LR ST,
@ HEEADARKIZONT

B DO AROEGICOWTEM L= A, &
R 54 4 (60.0%) DHALRRIZ THRERNIE] THo
TmEEE L (F3) , wiT, FRBITHR TN &30
AT TIX, 42 44 (64.6%) .30 LA EI% 12 44 (48.0%)
N TARARIE] Tho tEEL, FRETOFER
ZIXR o ehoTs (R3) . £, WIFREED BMIL
T A Y =BT, MEAEE () 1 TE 154 (57.7%) .
[ESERE ] CTlE 144 (60.9%) 28 THRAIE ©h
ST EEIZLTEY ., TNENORMIC, BERZER
ABNEhoTe, TNHOFEEIS | FRSYIRE BMI
AN TR LT D ATREMEIIR < | R RBIE
EIToTODHPEROT A Y — b3 BRANEE B8R L
TWAHIZERH LN E -T2 (F3)
@ Bk D BARR 72 A RREFE ORER

ABEN TRIE) & RIE LTz 54 410, BRR7 A
BREF OIERIZ OV T, 3 2 H UL E AR L 5 T
ARk . HfmENSEEICDZy BRDAR) . HifLH
B2 ALANO D@ AR . 39 ALLE3 AR T
Wik % [FBARK | HENRFIZZ W TEZ A
B, Hm A8 ALLED NBEEAR . 24 AL
THIRT S HEEAR OTHEPLERLTHL-
2o TORER, 33 4 (623%) 25 THEAR) LRIZEL

72 (3% 3) . ERBITRTH &, TEAR) LEK
L7213 30 ki T 23 44 (54.8%) . 30 %20 =T 10
% (833%) L. FNFNOREORINEH O TH K
HZ GBS, MOTXTOHEE & OMICHEERE
BR OGN (F3) , FERIC, PIREREO BMI 7 2V
—hiTh, MEEE (RF) J1X124 (80.0%) . %
WIKE] 1. 74 (53.9%) 28 AR LmEL, %
NZNOEB#LZEIE LR, MEAR) & I
DA PMLOIRE LR L THBEICS S BIE Sz
ZEBHBE Te o T, W O B 3k R S A3 3 (F
B30 FERRD 12K D &, EERBIHE O M A BRI
16.7% & HE SN TN D23, HBIE (2015) HIZL 5
TIZBW T 34% o7z LA S TR Y 29, RiF5E
TS ADXIGED S b, BRI AR o7
LRI L7=#FIL 334 T, &R0 347%E 720 | FEHD
R L —FK L7, B (2015) IZENA Y Ly 7R
FEIRLELTBY, AFERNREL Y 77 F—AIC
TR L W B O THRRIEDILBZIT>Th b oz,
XoT, BEEHEOFIZBEY F7T7F—LTa—F%
ToTWarELEY, AV Ev 7 x BT L2
BRI L~V O @O EERTH Y | BEll (2015) O
FER LI o T AREMED R STz,
@ FBALEDH BRI DT

WIC, BB IHR% OBIE S AREER TRIE] Th
HLESLIEHEIZ, &FT204 27.7%) L7220 (F
4) TEINEFICEE L TWAZERELMNE 2T,
FRBITHRS & 30 MR T 22 4 (32.8%) . 30
U ETIX 4 & (14.8%) BNHEL THRAIE Th
L EEZELTWEDR, ERBIOEIZFICHERZITR D
Niemots (F4) . RIC, RO BMI AT I —
BIZIRWT S, MEEKE () J & HNEEgE] T

£ 3. FIRREB L OBA&F DA RAIE L ZOREREIZOWT

e @1@) 32&;{?;;‘;5 32@1(:,5_ Pl m&smizfﬁiwmj %)J&B}r&i‘;ifmj P2
NROFE n=95 n=68 n=27 n=28 n=25
5% (H&h) 90 (94.7) 65 (95.6) 25 (92.6) 26 (92.9) 23 (92.0)
H5 (BE&K) 4(42) 2 (2.9) 2(7.4) 0.81 2 (7.14) 2 (8.0) 0.91
HL 1(LD) 1(1.5) 0 (0.0) 0 (0.0) 0 (0.0)
RO EEHEBMI n=53 n=36 n=17 =28 n=25
i 14.422.0 14.02.5 14.6:2.4 0.97 14.8:2.4 14.6£1.9 0.69
BMI 183£1.7 18.61.7 17.841.8 0.11 17.0:0.9 19.841.0 <0.01%*
REPOAREH n=90 n=65 n=25 n=26 n=23
TIE 54 (60.0) 42 (64.6) 12 (48.0) 015 15 (57.7) 14 (60.9) 082
E% 36 (40.0) 23 (5.4) 13 (52.0) 11 (42.3) 9 (39.1)
BEREROAREEDOEFEICONT n=54 n=42 n=12 n=15 n=14
\AR 33 (62.3) ° 23 (54.8)" 10 (83.3)" 0.08 12 (80.0)° 7(53.9)" 0.09
BLYAE  13(245° 10 (23.8)° 3(25.0)° 0.93 5(33.3) ° 3 (23.0)° 0.47
BEARE  9070° 9(21.4)° 0(0.0)° 0.08 4067 ° 2 (154)° 0.41
AZAKR 85D ° 8 (19.) ° 0.0 ° 0.10 1(67) " 177 ° 0.96
BzRE 1w 6(143)° 1(83)° 059 2(133)° 17 ° 0.58
BEAE 2(38)° 2049 ° 000" 0.4 2(13.3)° 000.0)° 0.16
A 357 ° 248)° 1(83)° 0.63 000 ° 1 ® 0.29
Z0H 26.8)° 2(48) " 0(0.0)° 0.4 000" 0(00)° N.D

*1 X ZRIRTE 0BEKRE VS30MLLLE, %2 x ZRIRTE HEBMINMERKE () VS #EBMIT EEKE)
&5 () DTREHR AREREOREIC OV TINATIY—DH TBonferroniD S BRTE . B DT I I7AVMNEITHEBELREHY (p<0.05),
N.D.; Not Data : #{EARL THETELMEEB LU, RO DLEGHETEL LGS,
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MIEFIZEIE L (UL TEERE & 529 .21 44 (39.6%)
BEDLLT AR (L% TRIERE) L7d) ThoD
EEIZLTWe, Wiz, TEHERE] & TRIERE <.
VIRREB X OBED BMI 2 i Lo Z A FERE
RN T,

— X O JEE MO M H RISV THFR (2022) 1
MARBEORIFEICONT, BIc7run—Tv 7L
72 21 Bl BFIZ OV T K 10 4%, H#EH 17 41 (81%)
EELED ELTWD, F72, A (2022) XA RKE
EORFEZHETT 2 &, YIRRFERIEVEE, 2 F
TOMABRYENENZERIE LTV E WS FERT
ooV ZEEMEL TS, LoT, BIEE5HEL
THDHif%E L M2 RIS 2 Rtk 2 & x|
Melfgat) & TRIERE) 22\ T, 20 LA FoEIE %
U7z, 2ofER. TEERE] Tl 18.8%. [FIA
e 12 952% & 720 . TRIERE) A EIC 20 RELT D
BIEENE o7 (p<0.01) , ZDOZ LoD, Bis
BZOATEHMMNELS 2D 2 &T, ARRIED & [FIE
AN 72 B RIREMEA R STz, £72, R (2022)
IR OER N E T ERE LT D R L
M. KFROMEE CHERE Lk 2 A, [HIERE)
DFEIHRAERE DS 14.2911.78 7% The/MEAS 10 5%, T
JLEAS 14 5%, HRMEDS 19 5%, WIS TRIERE) 13575
WIRRAEIR 2N 14.5722.11 3% T, I/ ME 10 5%, 1l 14

k. KA 18 5 TH Y . WIRRFR MR T N5ER L
RFTVEW D FRE, ARG FEIITLY TUIE LA
Mole, THUI—BROBEH LML T A — MILDHE
BTk, TORRCERP R ZENHELZLES
25, £oT, BERT AV — NOBAERFRD A KA
NEDEE I, BB RS OERMMOE - SR &
72 5 ATREMEDS RIR X Tz,
® HED AN ARREE OER

B o AR T OfERIT, THAR) BEEIC
ZhoToy, SRR O A REE O BARRRiERIZBE L
TIE, &R CIARAR) L& LI=EN 9 4 (34.6%)
ElebEhois (F 4 . Fio. BRI D RIE
BO@EmP-T-ARREORERTHD [HARKR) LEZE
L7z, 30 meRmiT54 (22.7%) . 30 LA RIZI
BIRL72E TN 72,

® Bk - BlEHE BHE) OAREY LHERROF
Fiii

HERBROH 5 22 4 (23.2%) OHT, BAFERIC
MEARR] CTholo&mE LiHFIX, 104 (45.5%)
ThH-o7T,

F7o. 30 Ll ECHARRIC THRRIE] 0bodz
124056, 4 A XHECRRILZ < BIEILHRR
WOIER G ehole, 2095, FEBIZONT T
T LV EWHTHBIZEE L TWAHEIX 14D
HhTholz, LoTEY D3 ZEFFEADNERIRO—
SOThdEEZLNE,

WIZ, HPE LT 224D 55 44 (182%) I T#EFE
EERLTRBY (£4) . 2055, 341% [ EUIE)

#F 4. BEOARRTOREL IR - HEIZOWT

EENE @{(ﬁ) 31@?&/)% 33{;1(«)/{ ptl %}J%BMJI\fgfﬁi('\"’%), wms)h\/l% if}wﬁj P2
BEDAREY =94 =67 =27 =28 =25
FIE 26 (27.7) 22 (32.8) 4(14.8) 008 5(17.9) 6 (24.0) 058
% 68 (72.3) 45 (67.2) 23 (85.2) 23 (82.1) 19 (76.0)
BEDAREROBAICONT =26 =22 =4 =5 =6
mag 592 5(22.7) 0(0.0) 029 0 (0.0) 3 (50.0) 0.06
‘LA 3(115) ™ 3(13.6) 0 (0.0) 043 0 (0.0) 2(333) 0.15
BEAE 39 3(13.6) 0(0.0) 043 0 (0.0 2(333) 0.15
ARAR 940" 7 (31.8) 2(50.0) 0.48 2 (40.0) 1(16.7) 0.39
BERE 5™ 3 (13.6) 2 (50.0) 0.09 1(20.0) 0 (0.0) 0.25
BREAE 1) P 1(45) 0 (0.0) 0.66 0 (0.0) 0 (0.0) N.D.
#ERAE 000" 0(0.0) 0(0.0) N.D. 0 (0.0) 0 (0.0) N.D.
RER#E 5192 5 (227) 0(0.0) 029 0 (0.0) 2(333) 0.15
ot 4059™ 4(182) 0(0.0) 0.35 2 (40.0) 0 (0.0) 0.09
FELDHE =26 =68 =27 =28 =25
W3 2(232) 1(1.50) 21 (77.8) 10 35.7) 3(12.0)
RYARY 44 (46.3) 40 (58.8) 4 (14.8) <0.01%* 7(25.0) 13 (52.0) 0.06
WERALL 29(30.5) 27 (39.7) 2(7.4) 11 (39.3) 9 (36.0)
HEIZDLT n=22 n=1 n=21 n=10 n=3
R 18 (81.8) 1 (100.0) 17 (81.0) 0.37 7 (70.0) 3 (100) 0.28
B 0(0.0) 0 (0.0) 0(0.0) N.D. 0 (0.0) 0 (0.0) N.D.
s 4(182) 0 (0.0) 4(19.0) 0.63 3 (30.0) 0 (0.0) 0.28

X ZRRTE 30MEREG VS 0L, 2 x ZRBRE MEBMIMERE ()1 VS EBMIN EERE
&5 (B) OIREDAREEOFEHICOVTIOHTIY—DH TBonferronit)  BRTE , RAEDT I I7AVMATHEELEDY (p<0.05) . REELIILTHEZELL
N.D.; Not Data : {{EA L CEHATELVMEES LU REOUMNDEGEHETEL LSS,
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FERL AV, BURRER THEA ) 23IE L., BfED [
Al Tho, BEBRICIE DESETT 2EKER
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RICEEREE L 5 DWE2 R L TRY | FERBER
DEICADEBERIELEEEICE N —ATHDE Z
ERHBMNERSTZ, HWT, Bk, TEHEI ©
PRIV, BUARIRHR, TIEARR) 25EL TR,
BEL HERAR B’HDHE LT, 72, 10 £
FEbEEINEPSTEFELTWDE I END, T
HOLEFEERBEHOEEBNRBEN TN r—RA LS X 5.
BT C I, B B BUE S A RICEFT IR D 61
TELT, PRAFmAFE LY 5FERNLTIIW D,
IRIRES B Lo EOIH & 13 R 5 iRt boRIg &
Nz, L LN, 3 A0 —HLTWAHRERNR B
VAT, 3 4 & HBERMUICIER TN A b LA Z
T2 ERGNnD, ABXOB I, HK FEMEO 8
ARRZERIEL-ARELEZ L ONDE, ZNHDZ &h
B, 224H, 24 (9.1%) DB OEES 72 BRIE N
FHBROAIRICLEEBE 2B b, Tz,
AIFFRORF & LT, BARN LMD — I 72 Y
FETH D 31 L EOFEROT —Z 3D 72 < @5
OFHlIETE 228, &f L L THRAIREEOF I
ONTIE, SBIIT—ZEZER TV LERDH D,

#£5 HEUIE3I4L L 3 EHBOBKR

BEER BE

. o DB s M AR [BAEBMI N
e wnmn mm [y Dot AeRr xS0 RN pags
Ao mE 6 ve mAe avme TR 505 mAg
B x 15 bt AR MGYEL A—GE| 505 FEAR
¢ x T by BEOR | 55

3—5 B~OEEIZONT
O BBEHEROBHORK
BREROBIROFEEICOW TR E 25, 2
T344 (35.8%) WEIMERB LI LNH D LEIE
L7z (3 6), F-4ERBITIE 30 MR T 28 4 (41.2%) .
30 0L BT 64 (222%) . FIEEBMIL 17 Y —HIIT
I, Wi BMI MERE (OF) J 2874 (25.0%) .
WIFE BMI [EERE] 25 124 (48.0%) . ‘BHT& 5
LTWe (Fe6) . KRB, I BMI 17 Y —jIIT
BB LfER Eb D b ARBREIG NI o7 (K
6) o LOLARnbEIEOREIIREL, ZOERE L
T, 3-2 DOIZR L7eARIZ, 30 ikl O FI#ERE BMI 5]
JT A Y = RE@REE] T, 30 Ll OYIRR: BMI
AT TV = MREE (RF) | IBELTWDHZE
0. WIRRFREBMI B 7 2 Y —RiIch . [EEEE IR
TEHHNEITOEEN LN L5, KEIC L 5 A
PEPT ORI 72 > 7= ATREMEHEES Xz,
@ BEmeBirofEE

WIC, BITORBRN D 34 410, BIRMICKRER LT-
BT ORI OV THEHEEE /[ CHEM LR, 2
T TOMEVERIT) LEELIZEN 214 (61.8%) . —
T E ORBBRMIENRIRESNTWD RS EI) LRI
L& 204 (589%) THotz (£6), 2D H b,
EFHLHERMULIZZENHDHEIT 7 4 (20.6%) TH

£ 6. BZRRAROBINRIEBEOEEEIZONT

HRRE éﬁz ) 30@?;& 31@5{: Pl %ﬂﬁ‘%BMJI \f g«z; (R4 %m;a}a\/[;; ﬂ.ii%‘ﬁ P72
BEERBITORE n=95 n=68 n=27 n=28 n=25
H% 34(35.8) 28 (41.2) 6(22.2) 7(25.0) 12 (48.0)
0.08 0.08
L 61(64.2) 40 (58.8) 21(77.8) 21 (75.0) 13 (52.0)
BirDiEsE n=34 n=28 n=6 n=7 =12
et 21(61.8) 16(57.1) 4(66.7) 0.67 3 (429) 7(58.3) 0.51
P 20(58.9) 18(64.3) 2(33.3) 0.16 4(57.1) 8 (66.7) 0.68
Z0ft 1(2.9) 1(3.6) 0(0.0) 0.64 1(14.3) 1(8.3) 0.68
EHERTOEE n=20 n=18 =2 n=7 =12
F 5 E 5 2.09£1.2 1.94+1.06 3.00+2.00 0.16 2.14£2.03 1.580.79 0.4
BHEEDRH =95 =68 =27 =28 =25
MoTLB  12(126) 6(8.8) 6 (222) 008 3.(10.7) 4 (16.0) 057
MSHL 83 (87.4) 62 (91.2) 21 (77.8) 25 (89.3) 21 (84.0)
BREELZHINIEN H D =95 =63 =27 =28 =25
% 7(7.4) 3 (44) 4(148) 008 2(7.1) 1(40) "
AL 88 (92.6) 65 (95.6) 23 (85.2) 26(92.9) 24 (96.0)

X ZRBE 0K VSI0MLLLE, 2 x ZRBRE MEBMIMERE (1)) VS MEBMINEEKRE)
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B OFFICBEE L WD AREERH DE 1, F2 %
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50 T, SHBEOHBAIAES Z0vy, — A PR 4
ZLEBNLRMICEEENMET T2 LixmbnT
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Z O 5441320 A3 2 4. 3023244, 40 fRE
D14 ThHoTe, TD5HIETBERUIC THREE)
RO THARNST28, 4 4705 THETE HE] K
BEIToTCWEEEZE LTV, 721 41%. BER
BRIZZ2V A, BIEER S BMI 28 17 &E< ., A%
H7e ¥ —REg] BEEERICHELZKIFLTND
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FTERBHZITO) 2T, HRICEX A0 ELH
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Wiz, Yo FETIE, TARRESSARI KRN
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X sy ERE L, Ee. BARICEEND
HIEEMOTNEFZITILADI G, 54 (62.5%) T
BV ZEMOBRRE & 8 A RO REE O BRI ORI

BERENRD LN (p<0.05) .
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L7z R [>T | LRI L7813 30 44 (31.6%) |
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