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EuxapioTieg

H tmapouoca mTuxiok epyacia Trpayuartotroindnke oto Tunua Emothung Puoikig
Aywyng & ABAnTIopoU Tou [avemoTtnuiou OecocoaAiag, katd 10 €106 2013. H
OAOKAAPWON TNG TITUXIOKNAG AUTAG €pyaciag Ba ATav aduvatn XwpEig Tnv TTOAUTIUN
utTooTHPIEN TOU avaTtAnpwTh KaBnynTA K. Avopéa ®Aoupr], 0 oTT0iog gival o 1I8pUTHG
NG epeuvnTIKnG opddag FAME Lab [(F)unctional (A)rchitecture of (M)ammals in their
(E)nvironment], kaBwg kai Tou opoTIHoU KaBnynTn K. MNavvn KoutevTtdkn. Toug ekppdaldw
éva BaBu euxapioTw yia OAn Tn BonBeia TTou Pou TTpocéPepav. XpwoTdw, £TTIONG, €éva
MeydAo euxapiotw oTtov K. [érpo Nriva 8i1ddokwv oto TurRua AlaitoAoyiag kai
Alarpogoloyiag Tou lMNMavetmoTiuiou @sooaliag yia TNV APICTH CUVEPYATIQ TTOU EiXAME
OTO TTAQiCI0 EKTTOVNONG QUTAG TNG MEAETNG, TOV TTOAUTIMO Xpdvo TTou SIEBECE yIa va PoU
dwaoel onuavTikG oToIXeia Kal €EnyNOeIg TTAvw OTn MEAETN KABWG Kal OTnVv ouyypaen
TNG, GAAG Kal yia TNV TTpoBupia Tou Kail Tn BonBeia, TTou TToTE dE dioTAOE VA PJOoU OWOEL.
EuxapioTw TTOAU Kal TNV YPAUMPATEIQ TOU TUAMOTOG YIATI XWPEIG TNV UTTOOTAPIEN Kal TN
OUPBoUAn TG dev Ba €ixa yvwpioel autoug Toug avBpwTroug. 2T1o idlo TTAQicIO
Euyvwpoouvng, Ba ABeAa va euxapioTAOW OAOUG TOUuG KABNyNTéEC TOU TUAMATOG
Emotiung Puoikig AywyAg & ABANTIOUOU yia Tn cUUBOAA TOUG GTNV ETTICTNHOVIKI] PHOU
OUYKPOTNON OTa XPOVIA TNG QOITNONG Mou. TEAOG éva PEYAAO EUXOPIOTW O€ OOOUG UE

TTioTEWaV Kal Je aThpICav OAa auTtd Ta xpovia.



MepiAnyn

Eicaywyn: H «luvaikeia ABANTIKA Tpidday, emvondnke TpwTn @opd 1o 1992 atmd 10
Apepikavikd  KoAAéyio ABAiaTpikAg (ACSM). AtmroteAei €va  oUvOpopo  TTou
XOpaKTNPieTal a1rd dIaTPoPIKA diatapayr, dIATAPAXEG EYMVOU PUCEWGS Kal XAUNAR
OOTIK} TTUKVOTNTA. H OXETIKA €vePYEIAKN QVeETTApPKEId OTov aBAnmiopo (RED-S)
TTEPIYPAPEl €va oUVOPOUO KOKAG uyeiag kal @Bivoucag aBAnTikAg atrdédoong Trou
oupBaivel 6tav ol aBANTEG dev AapBdavouv apkeTd ,KaUOIUO® JEOW TNG TPOPNG YIa va
UTTOOTNPIEOUV TIG EVEPYEIOKES ATTAITACEIG TNG KABNUEPIVAS {WNG KAl TWV TTPOTTOVACEWYV
Toug. To RED-S ptopei kai €mmnpedlel aBANTEC OTTOIOUSHTTOTE PUAOU Kal ETTITTEOOU
IKAVOTNTOG Kal OXETICETAl YE TNV ABANTIKA TPIAda AOYW TNG OXETIKAG EVEPYEIOKAG
QAVETTAPKEIAG, TNG MEIWMNEVNG OCTIKNAG TTUKVOTNTAG KABWG £TTioNG v AauBAvel uTtoyIv
TO QUAO. TOoo n abANTIKA TpIdda 6co kal To RED-S eival ouvéTteieg piag ouxvd
XOUNANG evepyelakng dlaBeoipotnTtag otoug abAnTég ((€ 30 kcal/lkg fat free mass
(FFM)-d-1)). O1 1TepIOOOTEPOI ETTIOTAUOVEG TTIOTEUOUV OTI N HUEIWMEVN EVEPYEIOKNA
dlaBeoipdTnTa €mOPA apvnTIKA OTNV UyEia Twv aBAnTwv Kal 0TV amodoor Toud.
2ko1rog: Eival va diepeuvnBei av 10 RED-S oxeTieTal pe ETMTITWOEIS OTNV UYEIA TWV
abANTwyV, PN abANTWYV, OTPATIWTIKO TTPOCWTTIKO, XOPEUTEC K.ATT., OUYKEKPIMEVA TNG
OOTIKAG TTUKvOTNTaG. MeBodoAoyia: 2uoTtnuartikp avaockotrnon BiBAloypagiag.
AvoAuBnkav 2900 upeAéteg TTou evrotrioTnkav oTiG Bdoeig dedopévwyv PubMed,
EMBASE ka1 SportDiscus,atmé autég 27 TTAnpoucayv Ta KpITHPIA ETTIAOYAG YIA EI0QYWYH
oTnv avaokdtnon. Ta kpithpia Atav: a) NMAnBuoudg: Avopeg, yuvaikeg, TTaidid (uyieig i
ao0¢gveig) TTOU €xouv UIOBETACEI OTTOIAdNTIOTE POPYPNS CWHATIKAG dpacTnEIdTNTAG
(aBANTEG, uN aBANTEG, OTPATIWTIKG TTPOCWTTIKO, XOPEUTEG K.ATT.), B) Za@n TTEpIypaon
METPACEWYV BIABECINOTNTAG EVEPYEIAG, AEIOAOYNOEIG VIO TNV UYEIQ TWV O0TWYV PE £YKUPN
MEBODO (DXA KATT.), dlaTapaxwv TnG €UUAvVoU pUCEWS, KABWCS Kal SlaTPOQIKWYV
olatapaxwyv, y) MeAéteg pe otrolodATTOTE UEBOOOAOYIKO OXEDIOONO, €KTOG ATTO
avaokoTnoelig  BiBAloypagiag, ©onuooicloelg o€  ouveédpia, YKpl  PBiBAioypagia.
AtroteAéopara: ATTO Tnv avaAuon Twv OedoUEVWY dIATTIOTWONKE OTI OEV UTTAPXEI
oX€0on METALU TNG OXETIKAG evepyElakng avettapkelag (<30 kcal/kg FFM/nuépa), kai 1ng
XOUNANG OOTIKAG TTUKVOTNTOG T-score <0 oToug aBANTEG, evy Oev ava@épovTal
dedopuéva oTn BIBAIOYpa®ia OXETIKA WE TNV EVEPYEIOKA AVETTAPKEIA yIa TTANBUCHOUG un
abANTWYV. ZupTrepdopara: Av Kal UTTAPXOUV JEAETEG TTOU Beixvouv OTI oI aBANTEG gixav
KQAUTEPN OOTIK TTUKVOTNTA OTTO TOUG PN aBANTEG, T AiTIO yIO TIG OIATUTTWMEVEG
AVWHMOAIEG OTNV OOTIKN uyeia cwuatikd dpaocTApiwy atouwy, iowg Ba TpETTel va
avalntnBouv oe Adyoug avedpTnToug aTTd autoug TTou Treplypdgouv 1o RED-S oTtov
aBAnTIoNO.

A€geig kKA&181d: EvepyeloKkr aveTTAPKEIA, DIATAPAXES EPMPVOU PUCEWG, XOUNAN OOTIKA
TTUKVOTNTA, energy deficiency, menstrual disorders, low bone mineral density, female
athletes, male athletes, female athlete triad.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwizwsqG9uP_AhUBavEDHTUjBAwQFnoECBcQAQ&url=https%3A%2F%2Fwww.theodorideskneesurgeon.gr%2Fblog%2Fgynaikeia-athlitiki-triada&usg=AOvVaw3V4psQzQbREokrwCQm2JFq&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwizwsqG9uP_AhUBavEDHTUjBAwQFnoECBcQAQ&url=https%3A%2F%2Fwww.theodorideskneesurgeon.gr%2Fblog%2Fgynaikeia-athlitiki-triada&usg=AOvVaw3V4psQzQbREokrwCQm2JFq&opi=89978449
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1 Eicaywyn

H «uvaikeia ABANTIKA Tpidaday, emmivorndnke TpwTtn @opd 10 1992 atmd 10 APEPIKAVIKO
KoAAéyio ABAIaTtpikrig (ACSM), atroteAei éva oUVOPOPO TTOU XapaKTNpEiZeTal aTrd
d1aTPOoPIKA dlaTapaxr] , SlATAPAXESG EPUAVOU PUCEWGS KAl XAMNAR 0OTIK TTUKVOTATA [1].
To 2007 pe véa etrionun dnPoCicucn TOVIOE TOUG KIVOUVOUG YIO TNV UYEIQ O CWUATIKA
OpACTHPIA KOPITOIA KA YUVAIKEG KABWG £TTIONG, TN ONUOCIA TNG EVEPYEIAKNG ETTAPKEING
OTIG aBAATPIEG KAl ETTAVATTPOCOIOPICE T OUVOECN TOU OUVOPOUOU. ZUPPWVA PE TA
otoixeia Tou ACSM, n «luvaikeia ABANTIKAR Tpiddo» atroteAeital: 1. xapnAn
dlaBeoiudTnTa evépyelag (LEA) pe i xwpic diatpo@iki diarapaxr, 2. diatapaxég NG
EMMAVOU pUOEWG, 3. XaunAn ooTikr TTukvoTnTa (BMD) [2] . Kupiwg TTIKEVTPWVETAI OTAV
EVEPYEIOKN KatdoTaon Ttou aBAnTr, n oTtroia €ival Kal To ETTIKEVTPO TNG ABANTIKAG
TPIA®AG. ZuveXOUEVA PEIWPEVA ETITTEDQ EVEPYEIAS OUUPBAAAOUV OTNV EPPAVIOT OAWV
TWV CUUTTTWHATWY  TOU OUVOPOUOoU, OTTwG dIaTapaxEg oTnv €UUNVO pucon Kal
00TeOTTEVIA £WG apnvoppola Kal ooTeoTTopwaon [3]. Av Kal ava@épeTal wg TpIada, o
aBANTAG MTTOPEI VA PNV EUQAVICEl ATTAPAITNTA KAl TA Tpia OTOIXEIO TauTOXPOVa [4]. €
QPKETEG MEAETEG eV BPEBNKE va UTTAPXOUV Kal Ta Tpia oToIxEia Padi.

H &iaBsoipotnta evépyeiag (Energy Availability) avravakAa tn diagopd otnv
EVEPYEIOKI TTPOCANYN KAl OTNV EVEPYEIOKI dATTAVN TNG AOKNONG O OXEON YE TN HAla
Xwpig Aitrog, avagépetal wg ((£ 30 kcal/kg fat free mass (FFM)-d-1)). 2uvBwg éva
WOQENIPO EVEPYEIAKO eTTITTEDO TTPETTEI VA BpiokeTal o€ >45 kcal/kg FFM/nuépa, étav n
O108e01udTNTA eVEPYEIOG TTEQTEI KATW oTrd auto emitredo <45 kcallkg FFM/nuépa
UTTApXEl TOavoeTnTa €uPAvIiong diatapaxAs TNG EPUNVOPPOIKAG KATAOTAONG KAl TNG
uyeiag Twv ooTwv. ApXIKA, HE avwoppnsia Kal EAATTWHATA WXPIVIKAG @AoNSG W
ATTOTEAECUA TNG KATAOTOANG TOu dfova utToBaAduou-uTTOQUONG TWV WoBNKwv [5-6].
2Tn ouvéxela, T000 N JEIWMEVN evepyelakn O1aBeaiudTnTa 600 Kal Ol dIATAPAXES TNG
EUMAVOU PUCEWG UTTOPEI VA TIPOKAAOUV HEIWON TNG OOTIKAG TTUKVOTATAG AdGYW
ouveXONEVNG UETABOARG opuovwy pe Babuoloyia Z-score petagu -1.0 kai -2.0, TTOU
uttodnAwvel TTapdyovta KIvOUVOU YIa OOTEOTTEVIO KOl KATA OUVETTEIQ E€PPAVION
ooTeoTTOpwonG. lMepaIT€pw MPEIWON TWV EVEPYEIOKWY OTTOBEPATWY KATW atmd TO
emimedo Twv <30 kcal’lkg FFM/nuépa, xaunAry LEA odnyei o€ oAokAnpwon Twv
OUPTITWHATWY TNG aBANTIKAG TPIAdAG, OI OTTOIEC Eival aunvoppoIa Kal OOTEOTTOPWON
(Z-score<2.0) [52] etriong oxeTiCeTal ye peiwon TnG IvoouAivng, IGF1 opudvng, augnon
TWV EMTTEOWV KOPTICOANG, HeEiwon NG wxpivoTpdétmog opuovnsg (LH- Lutenizing
hormone, [47]. H diadyvwon Tng ooTteommopwong o€ maidid kKol prifoug atraiTei Tnv
TTAPOUCIa I0TOPIKOU KATAYHATWY 000 Kal TV €¢€TAon e €I0IKO pnxavnua 1r.x. DEXA
yla TNV agloAdynon tnG XapnAAng ooTIKNAG TTUKVOTNTag BMD [7].

H LEA ptropei va 1Tpoépxetal atmod dIAPOoPES DIATPOPIKES dlaTAPAXES OTTWG
VEUPIKN avopegia, BouMipia kabwg kai utrep@ayia. Or OUYKEKPIUEVES OIOTPOPIKES
dlatapaxéc atroteAolv KUpieg aitieg yia LEA otigc abAnTpieg [8]. H ouxvi eu@dvion
QUTAG TNG VOOOU KaBWG Kal N eEATTAWGCN auTwyY TwV dlatapaxwy eEapTaTtal atrd To €id0g
TOU aBAAuUATOG, PE OUXVOTEPN EPQPAVION O€ adUVOTOUG (EKTOMOPPO CWHATOTUTTO)



abANTéC Kal o€ abAfuaTa duvaung kal TaxuTnTag. EKTOC Opwg atrd TG dIaTPOPIKES
dlatapaxég, onuavtikd poAo AauBdvel xwpa n akouoia HEIWON TNG EVEPYEIAKNAG
TTPOCANYNG A atToTuXia TTPOCANWNG EVEPYEIAG TTOU PTTOPEI VA OXETICETAI IE DIAPOPOUG
TTAPAYOVTEG OTTWG TT.X. KOIVWVIKOUG.

H mapatetapévn €€avrAnTikp aoknon, KaBwg Kal n un owaoTr TTooooTIaia
TTPOCANWN SIATPOPIKWY OTOIXEIWY, avaAOYWGS WE TIG avAyKeS KABE aTtopou Kabwg Kal
TOU aBAAPATOG TIOU ATTAITOUVTAl WTTOPEI va TTPOKOAECOUV  E€UQAVION XAUNARG
EVEPYEIOKNG OIABECINOTNTAG WG QUOIKH OUVEXEID €VOG ATTOTEAECUATOG TNG M
dlatpo@IkAG diatapaxne [9]. ETTopévwg n diatpo@ikr dilatapaxn €ival Evag YEVIKOG 0p0G
Kal OEV UTTOPEI va CUPTTEPIANGPOEI wg agIdTMoTN agloAdynon uyeiag. MNoANEG PEAETES
e¢etaocav Tnv «luvaikeia ABANTIK Tpidda» Kal ETTIKEVIPWVOVTAl OTIG  OIOTPOPIKES
dlatapaxég wg n govadik aitia Tng LEA evw TTapapeAouvTal o1 eVOANOKTIKEG AITIEG. 2€
auTéG TTEPIAQUBAvVOVTAl N VEUPIKA avopeia, VeupIKA BouAigia kal n atutrn dIaTpoIkn
dlarapaxn [10-11].

APKETEG PEAETEG BEV UTTOAOYIOQV TNV GUVOAIKI NUEPNOIA EVEPYEIAKN TTPOCANYN
Bepuidwyv Kal TNV OUVOAIKY daTTAvn evépyelag Pe BAaon Tnv nuepnioia diatpoen Kal
AoKkNon ToU EKACTOTE ATOMOU OAAG PE EpWTNPATOASYIO DIOTPOPIKAG dlaTapaxng. Autod
EXEl WG aTTOTEAEOUA TNV aAAoiwon Tou oToxou TNG «l uvaikeiag ABANTIKAG TpIadagy.

Ta TeEAeUTaia XpOvIA N ETTIOTAPOVIKH KOIVOTNTA EPPAVIOE PIO EUPUTEPN EVVOIA TNG
aBANTIKAG TPIAdAG Tn OXETIKN EVEPYEIAKN aveTTdpkela atov abAnTtiopd (RED-S). To
RED-S mepiypd@el €va oUvOpopo KAKAG uyeiag kal @Bivouocag abAnTikAG atmodoong
TTOU ouuBaivel étav ol aBANTEG dev AapBAvouv apKeTd KAUOIPO HECW TNG TPOYPNG YIa
va UTTOOTNPIEOUV TIG EVEPYEIOKEG CATTAITAOEIC TNG KABNUEPIVAG C(WAG KAl TwvV
TTpoTTOVAOEWYV TouG. To RED-S ptropei kai eTTnpeddel aBANTEG OTTOIOUBATTOTE PUAOU Kal
emTTEdOU IKavoTNTaG [12]. ZxeTiCetan pe TNV aBANTIK TPIAda AdGyw TNG OXETIKNAG
EVEPYEIOKNG QVETTAPKEIOG, TNG MEIWMEVNG OCTIKAG TTUKVOTNTAC KABWG eTTiong Ogv
AapBavel uttéwiv To @UAO. Téoo n aBAnTIKA TpIdda 6co kal To RED-S gival cuvétteieg
MIag ouxvd xaunAng evepyelakAg OlaBeaiudétntag otoug abAntéc (<30 kcallkg
FFEM/nuépa). O1 TTepIcodTEPOI ETTIOTAPOVES TTIOTEUOUV OTI N HEIWPEVN EVEPYEIOKN
dlaBeoiudTnTa €mOP& apvnTik& OTNV UyeEia Twv aBAnTwv Kal oTnv amdédoon Toud.
Etriong o1 epeuvnTég uTTOOTNPICOUV OTI T QaIvOUEva gival TTIo éviova o€ Elit aBAnTég
Opopeig 6TTou 0dNyouvTal O€ aKpaia dATTAVN EVEPYEIAS KABWG TO TTPOYPAN KA TOUG ival
ouxva >30hours of training/week [51].

Ymdpxel Mo ouyxuon otn  PBiBAloypagia peTaly TNG XAPNANG OCTIKAG
TTUKVOTNTAG KaI TNG EVEPYEIOKAG O100eCINOTNTAG KAl Ba TTPETTEI VA YiVOUV TTEPICCOTEPES
MEAETEG yIa va KAAUQBEi To Kevd. H TTapouca PEAETN €xEl WG OTOXO TNV dIATTIOTWON
Katd trooov Kal av 710 RED-S kai n «l"uvaikeia ABANTIKA Tp1dda», UTTopouv TTPAyHaT
Va UTTOOTNPIXBOUV YE EpeuvNTIKA dedOEVQ.



2 XKOmog
2.1 Epeuvnrikég uttoBEoelg

Kupla gpeuvnTiki uTTO0e0N: H «OXETIKI) EVEPYEIOKA AVETTAPKEIAY, OXETICETAI BETIKA UE
EMITITWOEIG OTNV UYEia TwWV aBAnTWwyY, un aBANTWY, OTPATIWTIKO TTPOCWTTIKO, XOPEUTEG
K.ATT., OUYKEKPIUEVA TNG OCTIKNAG TTUKVOTNTAG.

EVaAAOKTIKA €peuvnTIKr) UTTOBe0N: H «OXETIKY €VEPYEIOKY QVETTAPKEIO», OXETICETAI
apvNTIKA ME EMMTITWOEIG OTAV UYEid Twv aBAnTwy, Pn abAntwv, oTPpaTIWTIKO
TTPOOWTTIKO, XOPEUTEG K.ATT., CUYKEKPIMEVA TNG OOTIKNAG TTUKVOTNTAG

Mndevikn epeuvnTIKr) UTTO0E0N: H «OXETIKA EVEPYEIOKA QVETTAPKEIO», OEV OXETICETAI E
EMTITWOEIG OTNV UYEIa TwWV aBAnTWwyY, un aBANTWY, OTPATIWTIKO TTPOCWTTIKO, XOPEUTEG
K.ATT., OUYKEKPIUEVA TNG OCTIKNAG TTUKVOTNTAG.

2.2 >KOTTOG PEAETNG

O o16X0G TNG CUCTNUATIKAG avaokKOTTNoNG PIBAIOYpa®iag Kal JETA-avaAuong gival va
OlepeuvnBei o BABOG €AV N «OXETIK EVEPYEIOKN QAVETTAPKEIO» OTOUG ABANTEG, un
aBANTEG, OTPATIWTIKG TTPOCWTTIKO, XOPEUTEG K.ATT. aveEapTnTwG €ITTEOOU UTTOPEI va
eTNPedoel TNV Uyeia Twv 00TWV 0€ PaBud TTou va Toug odnynoel 0€ XaUNAr OOTIKNA
TTUKVOTNTO O€ OX€on ME avBpwTtroug tou Oev yuuvadlovtal. Etiong 6a 6oBouv
TTANPOPOPIES yIa TNV SIATPOYIKN dlaTapaxr Kal TNV EPUNVOTTIAUCT PE BACN Ta OToIXEIa
TTOU CUAAEXTNKAV. H TTapouca PEAETN PTTOPEN va CUUPBAAEI OTA EPWTNUATIKA-KEVA TTOU
uttdpxouv oTn PIBAIOYpa®ia Kal TOUG ETTIOTHPOVEG KABWG Kal 0 OOOUG EYEIpOUV
epwTAPATa aveEapTATWS 1I010TNTAG €AV N yuvaikeia abAnTiki Tpidda kai To RED-S
MTTOpEl va eu@avioTel o€ éva PeyAAO TTOOOOTO Twv ABANTWYV Kal aBAoupevwv
aveEapTATWG ETTITTESOU.

3 MeBodoAoyia

Ma Tnv TTapouca cuoTNPATIKA avackottnon BiBAIoypagiag akoAouBriBnkav ol odnyieg
Tou Preferred Reporting Items for Systematic Reviews and Meta-Analyses PRISMA
[13] ka1 Tou Cochrane Handbook [14].

3.1 Ztparnyiki avalntnong

H avalitnon Twv OXETIKWY PE TNV EPEUVNTIKY £PWTNON APOPWV TTPAYHATOTTOINONKE
oTIg Baoelg dedouévwy PubMed, Embase kai SportDiscus éwg Tov MdpTio Tou 2023.
O aAyo6pIBuog Twv AECewV KAEIBIWV TTOU XPNOIKOTTOINBNKAV ATAV Ta TTAPOKATW:

1 bone mass.ab, ti.2 bone loss.ab, ti.3 bone density.ab, ti.4 bone mineral density.ab,
ti.5 bone mineral content.ab, ti.6 bone metabolism.ab, ti.7 bone disease.ab, ti.8
osteoporosis.ab, ti.9 bone remodelling.ab, ti.10 bone remodeling.ab, ti.11 bone
formation.ab, ti.12 "fracture*.ab, ti.13 "osteocyte™'.ab, ti.14 "osteoblast*".ab, ti.15
"osteoclast*™.ab, ti.16 osteogenesis.ab, ti.17 bone growth.ab, ti.18 bone
microarchitecture.ab, ti.19 femur.ab, ti.20 bone resorption.ab, ti.21 osteocalcin.ab, ti.22
osteopontin.ab, ti.23 BMD.ab, ti.24 osteopenia.ab, ti.251 or2or3 or4 or5or6 or7



or8or9or10or11or12or13or14or150r16 or 17 or 18 or 19 or 20 or 21 or 22 or
23 or 24 26 colostrum.ab, ti. 27 first milk.ab, ti. 28 beestings.ab.

3.2 Kpithpia €mAOYAG HEAETWV

Ta KpITAPIA £VTAENG TWV ETTIAECIMWY PHEAETWV Eival TA TTAPOKATW:

» [1AnBuopdg: avBpwrTrol (uyieic 1 aoBeveic) TTou ekTEAOUV OTTOIOOATIOTE POpPPNA A
owpaTIKA dpacTtnEIdTnTa (ABANTESG, UN ABANTEG, OTPATIWTIKG TTPOCWTTIKO, XOPEUTEG
K.ATT.).

= Aglohoynocig yuvaikeiog abAnTIkng Tpiadag r RED-S padi ye o6Aa 3 éva amd Ta
aKOAOUBA: EKTIMACEIS YIa TNV UYEid Twv OO0TWV (OTTOI00dNTIOTE OEIKTNG TO
UTTOQEIKVUEL), OIATAPAXEG TNG EMPNVOU PUCEWG (O€ TTEPITITWON YUVAIKWY TTOU
OUMMETEXOUV) Kal dlaTapaxEg oTn diaTtpoen.

» [pwTdTUTTEG NEAETEG OE OTTOI0ONTTOTE EBODOAOYIKO OXESIQOUO

KpItrpia aTTOKAEICHOU TWV ETTIAECIMWY JEAETWV gival TA TTAPAKATW:

=  MeAéTeg TTOU £yivav o€ (wa.

= Aev yivetal aloAdynon g yuvaikeiog abAnTikig Tpiddag 1 RED-S padi pe 6Aa n
éva a1rd Ta akOAoUBa: AgIOAOYNOEIG YIA TNV UYEIQ TWV 0O0TWV (OTTOI0COATTOTE OEIKTNG
TO UTTOOEIKVUEL), dIATAPAXEC TNG EPMNVOU PUCEWGS (OE TTEPITITWON YUVAIKWY TTOU
OUMMETEXOUV) Kal dlaTapaxEg oTtn diaTtpogn.

» KpITIKEG, €KOOTIKA GpBpa, YyVWHODOOTACEIG, TTPOKTIKA OUVEDPIWY, OCUVAIVETIKEG
onAwaozeig, dlaTpIBEC.

3.3 E&aywyn dedopévwy

H eCaywyn dedouévwy €yive amd duo avetdptntoug epeuvntég (NTivag lMéTpog kai

X&putrag ZwTAPNG) XPNOIUOTTOIWVTAG €VAV  OUYKEKPIMEVO  TTivaKa  OUAAOYAG

OedoPEVWV OTTOU avaypa@oTav:

= O ouyypa@éag KabBwg Kal To £T0G TG dNUOCIEUONG TNG UEAETNG

= O oxediaouog NG MEAETNG (TT.X. cross-sectional, case control study)

»  Tumrog Tmapéupfaong

= XapakTnpIioTIKa TTANBucoU (sex, age, healthy, athletes, weight, height, bmi, body
fat, bone mass, lean body mass)

= MéBodog pétpnong TIHWV Twv PeAeTWV (DEXA, €pwTnuatoAdyIo dIaTpo@IKWwV
dlatapaxwyv, TAGvo dIaTpoPAG, OUVOAO BepuIBIKAG daTTAvng, KUKAOG EUMNVOU
puong)

»  AmoteAéopata uyeiag Twv ooTwv (T-score, Z-score)

*  ATTOTEAEOUA EPJPNVOPPOIKWYV DIATAPAXWV

=  AtrotéAeopa diatapayuévng diatpo@ng (T1.x. EAT-26)

= AtroteAéopata BepuIdIKAG TTPOCANWNGS Kal dATTavng

=  AtrotéAeopa avahoyiag TOavoTATWY. € KATTOIEG UEAETEG BPEBnKaV OTOIXEIQ TTOU
METPOUCQAV TOUG TTAPAYoVTEG TToU oXeTiCovTal e BMD pe Baon €va HOVTEAO TAKTIKAG
AoyioTIKAG TTaAIvOpOuNoNG.



3.4 Kivduvog pepoAnuyiag eTAEEINWY PHEAETWV

O kivduvog pepoAnyiag Twv ETAEEIMWY PEAETWV TTPAYMATOTTOINONKE EEXWPIOTA ATTO

Ouo avegdpTtntoug epeuvntég (NTivag Métpog kal Xdputrag Zwthpng). O €Aeyxog

MepoAnyiag TTpaypaTtoTroiOnke pe 1o epyaAeio Item Bank for Assessment of Risk of

Bias and Precision for Observational Studies of Interventions or Exposures [15] 10O

oT1roio TrepIAapPBaver 13 epwTAOEIG:

» H pepoAnyia emmAoyng atroteAeital amo: Epwtnon 1 (TrpokatdAnyn €1TIAOYNG) Kal
epwtnoelg 2 kai 3 (selective outcome confounding).

» MepoAnyia atmrdédoong Trou atroTeAsital amd TNV €pwtnon 4 (TTpokatadAnywn
amédoonq)

» H pepoAnyia avixveuong atroteAcital ammd: Epwtnon 5 (TrpokatdAnyn avixveuong)
Kal epwTnon 6 (ouyyxuon pepoAnyiag avixveuong).

= H pepoAnuyia TpIBRg atoteAsital atrd: Epwtnon 7 (TTpokatdAnyn TpIRRAS) Kai
epwtnon 8 (TrpokatdAnyn TPIRNAS — avixveuon TTPOKATAANYNG).

»  ETAEKTIKA pepoAnyia atroteAéopatog TTou atroTeAciTal ammd: Epwtnon 9 kar 10
(ETTIAEKTIKR) ava@OpA ATTOTEAECUATWY).

»  MegpoAnyia ouyxXuTIKwy TTapayovTwy TTou atroteAeital atmo: Epwtnon 11, 12 kai 13
(confounding)

3.5 Z0vBeon dedouévwv

AnpioupynBnke €vag TTivaKAg TTOU CUVOWIZEl TA ATTOTEAECUOTA TWV PEAETWYV WOTE va
aglohoynbouv wg¢ TTPog TNV TTapouacia r atroucia oToixeiwv Tou RED-S. O Trivakag
TepINGUBave Ta €¢AG:

" JUYYPOQEQ Kal £TOG

» Yyegia ooTwv

»  AlATOPAXEG EYMIVOU PUOEWG

»  EvepyEIakA aveTTApKEIQ

=  Alatpo@ikn diatapaxn

Ta oUpBoAa é1Tou epgavifovral oTov TTivaka gival Ta €§AG :

= + =QTToucia (TTPACIVO XpWwHQ)

" -=TTapoUsia (KOKKIVO XpWHQ)

=  NI= Xwpig TTANPOPOpPIES (YKPI XPWHQ).

=  NA=Agv i1oxUel (KITPIVO XpWHQ)

» *=Trapoucia/atroudia aToixeiou Adyw diayvwouévng KaTaoTaong uyEiag
Ocwpnioaue OTI yia TNV ATTOUCIO 1] TNV TTAPOoUCia OTav ava@épeTal To PEYEBOC Tou
Ociyuartog Ba trpétTel va gival >50%.

4 AmoteAéopara

4.1 AmoteAéoparta avalntnong

Ta ammoreAéopata avalntnong epeavifovral otnv eikéva 1 (PRISMA flow diagram). Amé
TNV avalntnon oTig Bdoeig dedouévwyv Pubmed, Embase kai SportDiscus cuAEXTRKaOV



2147 peAéteg amd mig otroieg o1 2120 atrokAgioTnkav ye Baon Ta KpIThpIa éviagng n
atrokAEIopoU. O1 eTTINEGINEG HEAETEG UE BAon Ta KpITAPIA €TTIAOYAG ATAV 27 [16-44].
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Eikéva 1: PRISMA flow diagram

Identification

Screening

Identification of studies via databases and registers

Identification of studies via other methods

Records identified from*:
Databases :
PUB med (n=985)
SportDiscus (n=354)
Embase(n = 1561)
Total (2900)
Registers (n = 0)

v

A 4

Records removed before
screening:
Duplicate records removed
(n=753)
Records marked as ineligible
by automation tools (n =)
Records removed for other
reasons (n =)

Records identified from:
Websites (n = 0)
Organisations (n =0 )
Citation searching (n =0 )
etc.

Records screened
(n=2147)

Records excluded**

Y

Reports sought for retrieval
(n=27)

A4

Reports assessed for eligibility
(n=27)

A

v

Reports not retrieved
(n=)

[ Included ] [

Studies included in review
(n=27)

Reports of included studies
(n=0)

(n=2120)
_ Reports not retrieved Reports sought for retrieval
n=0 (n=)
(n=0)
v
Reports assessed for eligibilit
—»| Reports excluded: (n E) gbiy
Reason 1 (n=)
Reason2 (n=)
Reason3 (n=)
etc.

v

Reports excluded:
Reason 1 (n =)
Reason 2 (n=)
Reason 3 (n =)
etc.

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all databases/registers).

**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools.
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4.2 XopakKTNPIOTIKA ETTIAECINWY JEAETWV

Ta XapakTNPEIOTIKA TWV ETTIAECINWY PEAETWV gpgavidovtal oTov lMivaka 1. O1 JeAETEG
TToU €TMAEXTNKAV €ival cross-sectional (n=22), control-trial (n=3), kabw¢ kal case
control (n=1) kair randomized controlled trial crossover design (n=1). O CuvOAIKOG
apiBudég Tou TTANBUOPOU TWV YUVAIKWY XWPIG avatrnpia 1Tou TTeEPIAQUBAVETAl OTIG
MeAETEG gival 847 atod Tig otroieg 785 eival aBAATpIeg. O apiBudg Twv avrpwy gival 104
abANTéS. O apIBUOS Twv atéuwy Pe avattnpia ival 9 Avipeg Kal 22 yuvaikeg abAnTEG
Kol aBAATPIEG.
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Mivakag 1: XapaktnpIioTiKG eTAEEIMWY PEAETWYV. O1 TTANpo@opieg TTapExovTal oTnV ayyAikr YAwooa Adyw Tou OTI Ta TAEEIUA
apBpa cival ypauuéva ota ayyAIKd.

Study ID Design Intervention Characteristics of | Measurements | Outcome bone Outcome Outcome Outcome
population of RED-S health menstrual disordering kcal
disturbances eating
Hoch 2007 | Cross-sectional No e Sex =Female o Disordered BMD + SD No Data The average 60% of the
e Age = 356y eating: (standard score on the triathletes were
e (n=15) e questionnair deviation) of EAT-26 was in a calorie
e Athletes:Triathlon es 1.3£0.1g/cm2 in 43144 (>15is deficit. Fifty-
Team e Menstrual the lumbar abnormal) three percent
e Healthy status: spine (L2-4) had a
questionnair carbohydrate
e. Energy T score of 0.7 deficit, 47% had
status: a fat deficit, 40%
e 3-day food Z score of 0.8 had a protein
record and deficit, and 33%
Resting had a calcium
energy deficit
expenditure average calcium
(REE) deficit was -

e Bone 307+283mg.
mineral Average calorie
density deficit of the

(BMD) by affected group
dual-energy was -
x-ray 245+187kcal.
absorptiome Average fat
try (DXA). deficit was -
15+11g.
Average
carbohydrate
and protein
deficits were -
70+30g and
-1547g,

respectively.
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Hoch 2011

Cross-sectional
study

The
prevalence of
the female
athlete triad
and its
relationship to
endothelial
dysfunction

Sex: Female
e Athletes: Ballet
dancers (n22)
eAge: 23.2+4.7
e Height, in :64.8 + 2.8
e Weight, Ib: 114.8 +
10.3
e Body fat, % 16.7 +
4.9
¢ Body mass index,
kg/m2 19.29 +
1.1
Healthy

1. Subjects
completed
questionnair
es to assess
disordered

eating

2. menstrual
status/histor

y.

3. completed a

3-day food
record

4. acceleromet

er for 3 days
to determine

Z-score <-1.0

® 4 (18%) had a
history of
primary
amenorrhea
e 14 (64%)had a
history of
secondary
amenorrhea
® 6 (27%)
reported a
history of
oligomenorrhe
a
¢ At the time of
the study, 2

e Seven
dancers
(32%) had
elevated EDE-
Q scores of
4.0 in one or
more
subcategories
, accounting
for a total of
14 elevated
scores.

¢ Eighty-six
percent either
had abnormal

e Seventeen
dancers
(77%) had
low/negative
EA (-547.8 +
359.9 kcal/d)
e Thirteen
dancers
(59%) were
in a calcium
deficit
(2441.36
347.7 mg/d)
10 (46%) were
in an iron deficit

energy dancers were EDE-Q scores | (mean deficit of
availability amenorrheic and/or 5.5 mg/d)
Bone mineral (9%) (2.0 £ 0.1 low/negative
density and years),6 (27%) EA.
body . were
composition oligomenorrhei
were measured c
with a GE Lunar Collectively,
Prodigy dual- 36% self-
energy X-ray reported current
absorptiometry menstrual
dysfunction
Civil 2018 | cross-sectional e Sex: female e body Z-score: 1.1 e N8=40% of No Data civai e El (energy
study o Athletes: Elite composition 0.9 participants REDs intake)
Ballet dancers ( ,dual x-ray 15% and 25% (kcal-day )
n20) absorptiometr reported 2013 £ 398
e Age18.1+1.1 y oligomenorrhe o TEE (total
e Body mass index: » eating aand energy
19.0+1.6 kg-m2 behaviours secondary expenditure)
e Body fat: 22.8+3.4 LEAF-Q amenorrhea (kcal-day )
% score, 2319 + 221
e Height(m) 1.69 + (questionnaire o EA (energy
0.54 ) & 7days availability)
period energy (kcal-kg
intake FFM(fat free
e menstrual mass)-day )
function 39.5+10.8

,questionnaire
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o risk of RED-S o LEAF-Q(low
,questionnaire energy
5. measured availability in
dietary females)scor
intake (food es 28
diaries and
24hr 31
dietary-
recall) and
energy
expenditure
(accelerome
try)
Moore cross-sectional o Age26.4+42 e Record food Zero No data Overall, 35.7% | e Energy Intake
2021 years and drink for participants presented with (kcals) 2,658 +
¢ Sex Male 7 days demonstrated an increased 887
e Endurance e bone low BMD,29% ED risk with o Exercise
Athletes(n=14) mineral (n=4) 7.1% specific to Energy
e Weight: 70.6 + 6.4 density participants Bulimia Expenditure
kg Dual-Energy | ranged from subscale. (kcals) 865 +
e Height: 179.5 £ X-Ray —0.4'to. 0.9, . 566
4.3 cm Absorptiome | 2 participants Eating e Energy
BMI: 219+ 1.8 try DXA were well-over Disorders Risk Availability
« Eating a Z-score of 2 Scale (kcal/kgFFM-d
disorders was 1. Drie for )27.6 +12.1
evaluated BMD (1 .31 +.09 thinness (DT)
(ED) Eating g/cm2) 16 24
Disorder 2. Bulimia (B)
Inventory 3 09+19
(EDI-3) and 3. Body
Symptom dissatisfaction
Checklist (BD)1.6+24
(EDI-3 SC) Eating disorder
risk composite
(EDRC) 82.3 £
5.8
Melin 2015 | cross-sectional Associations e Sex Female e Diet and Subjects were Sixty percent (n BD risk score ¢ Energy intake
between e Age26.2+57 exercise classified as = 24) were 5.0 (2.0-10.0) (kcal/day)
energy e N=40 measured 7 having normal diagnosed with DT risc score 2580 (2398-
availability(EA) | o« Height (cm) 168.9 days to BMD: Z-scores MD: 4.0 (1.0-9.0) 2761)
/ menstrual +0.05 assess EA >-1inall oligomenorrhea 4. o EA (kcallkg
dysfunction(M o (BMI)20.5 %+ e eating measured sites, | (n = 6), primary FFM/day) 39.6
D) and energy 1.9kg/m2 disorder (ED) low BMD: Z- FHA (n = 4), [35.3-43.9]
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metabolism e Bodyfat11.9 % (EDI-3), score -1 to -2 and secondary e Total EE
and the 3.2% aquestionnair in at least one functional (kcal/day)
prevalence of e Exercising 11.4 + e site, and hypothalamic 2972 [2817-
Triad- 4.5 h/week e menstrual osteoporosis: Z- amenorrhea 3126]
associated e Weight (kg) 58.4 dysfunction score<-2inat | (FHA) (n=14). * exercise
conditions in +6.9 ¢ BMD was least one site energy
endurance determined by expenditure
athletes DXA for whole EEE (kcal/day)
body, lumbar 879
spine (L1-L4) [743-1015]
and hip.
[ ]
Mathisen Control trail e Sex female e Eating o Only six (24%) No data e EDE-Q global | 1. FA Energy,
2019 « 1 group Disorder FA and two score at T1 kcal intake
o female fitness Examination (8%) FR had was 1.4 (0.8, e T11783
athletes FA n=25 Questionnaire changes of 2.0)in FA and (1565, 2000)
e Age 28.1+55 (EDE-Q) detectable 1.1 (0.5, 1.6) o T21502
e BMI, kg m-222.5 e Low Energy extent in spine in FR. (1270, 1733)
+(2.1) Availability in BMD (of which EDE-Q global e T32018
e Fat mass, kg 15.1 Females five FA and score above (1774, 2263)
+(4.5) Questionnaire one FR cutoff at T1
e Lean body mass, (LEAF-Q) decreased were 2 (8%; 1, | 2. FREnergy,
kg 45.4% (4.3) e dual-energy x- spine BMD). 39)in FA and 2 Kcal intake
¢ Experience with ray AT, (8%; 0, 38)in e T11832
regular absorptiometr | estimated mean FR. (1616, 2048
exercise 25y, n y scan for (99% Cl) spine e T21955
(%)16 (64.0%) bodY. Z-score was (1729, 2182
« Exercising = 5 composition, | =0.04 (-0.52, e T31900
times per week bone mineral | 0.43) in FA and (1677, 2123)
current year, n density 0.43 (-0.03,
(%)14 (56.0%) Period of four 0-89_) in FR, T1, baseline
days (three with no
« 2 group weekdays and significant T2, 2 weeks
« Female references | ©NeWeekend | change by time pre-
i day), within any of competition
(FR) during a ay competition
- participants the groups. The
competitive season. ) o
N = 26 weighed and Teenjzr(giﬁocrlé) T3, 1 month
< Age,years 208 | edsleredall | femur 2ecc _bost
(6.0) ’ -0.17,0.72) in competition
« BMI, kg m-2 23.2 beverages, and | (-0.17,0.
29 : supplements FA and 0.60
(2.9) consume. (0.16, 1.03) in
FR at T1, with
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* Body weight, kg
64.3 (8.3)
e Fat mass, kg 18.1
(5.7)
¢ Lean body mass,
kg 44.1 (4.2)
o Experience with
regular

exercise 25y, n
(%)21 (80.8%)

e Exercising=5

times per week
current year, n
(%) 8 (30.8%)

no significant
change by time
within any of
the groups
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Coelho cross-sectional e Sexfemale e body The mean Irregular EAT26 Athletes (M =
2013 controlled study composition lumbar spine menstrual 1715.46
e Athletes n=24 (dual energy (L1-L4) BMD cycles after the Athletes kcal/day
e Age (years) 14.77 X-ray was first yehar of 3 (12.5%) SD = 321.40)
+2.16 absorptiometr menarche was
e Exercise duration y-DXA) 1. 1.092 (SD = reported by Controls Controls (M =
(h/week) 10.62 o dietary intake 0.145) for the 25% of the 3 (14.3%) 2167.00
+3.46 (food record) athletes 2th|etes (nle?) BITE kcagggyéSS)D =
. e presence of ut none of the .
'(I'I:)gt?ggozdgga;jr F::iisordered 2. 1.070 (SD = control. severity(BITE — (t=-4.79;p<
e Height (cm) eating (EAT- 0.1086) for the One athlete Bul!mlc 0.001)
159 50 +6.06 26, BITE and controls (4.2%) and two Investigatory
o Body fat BSQ) controls (9.5%) | Test Edinburgh) Average
percentage (%) e menstrual The mean total _ reported carbohydrate
27.30 +6.74 status body BMD was | oligomenorrhea Ath!gtes intakes of the
« Lean body mass (questionnaire . , Slgnlflgant athletes 4.23
(kg) 35.02 +3.78 ) 1. 1.087 (SD = In total, 33.3% severity g/kg/day (SD =
« bone mineral tr(‘).08:'31)I f?r (nt; ti) ofhthg H'1h(4'2%)'t 1.42)
_ ; e athletes athletes ha igh severity
* Controls (n = 21) density (DXA) some type of 0 (0%) Average
* Age (years) 15.41 2. 1.077(SD= | MI, compared Total carbohydrate
+1.86 0.064)for | t09.5% (n = 2) 1 (4.2%) intakes of the
* Exercise duration the controls | of controls (p = controls 4.34
(hiweek) 0.95+ 0.08 by Fisher’s Controls g/kg/day (SD =
0.22 BMD Z-score Exact test). It is Significant 1.37)
¢ Total body mass below --1.0 SD | noteworthy that severity
(kg) 54-411 9.15 was observed athletes had an 3 (14.3%) protein intakes
 Height (cm) in25% (n=6) | almost fivefold High severity of the athletes
156.29 £5.73 of tennis higher 0 (0%) 1.43 glkg/day
e Body fat players and incidence of Ml Total (SD = 0.43)
percentage 33.3% (n=7) of | (OR =4.750; Cl e 3 (14.3%)
(%)35.62 £9.29 sedentary =0.88, 25.65; p protein intakes
¢ Lean body mass adolescents =0.048) of the controls
(kg) 31.97+ 2.97 e Similarly, a 1.80 g/kg/day
Goodwin Case control e SEX female e Energy and Athletes (n=25) Athletes Global EBP Athletes (n=25)
2014 nutrient (n=25) e Estimated
o Athletes runners intake (El) e Lumbar Spine Athletes n=25 Energy
n=25 measure El (L1-L4) e Eumenorr .62 + .56 Requirement
e Age (years) 25 + during three (g/cm2) .945 hea s (EER)
3.2 consecutive +.021 15 (60%) Non-Athletes (kcal)
« Age at Menarche days e Oligomeno (n=14) o 4648.10 +
(years) 15.8 +2.0 ¢ Eating o Neck of Left rrhea .57 + .66 224 .63
Disorder Proximal 10 (40%)
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e Weight (kg) 49.8 + Examination Femur e Amenorrh p-value e Energy
55 Questionnair (g/cm2) .945 ea .813 Intake (kcal)
e Height(m) 1.62 + e (EDE-Q) +.0731 0 1894.0 +
0.05 e body e  Primary 516.1
o BMI (kg/m?) 18.7 + composition e Total Body Amenorrhea Overall
1.3 assessments BMD (g/cm2) 15 (60%) prevalence of e Exercise
o Fat Free Mass Completed 1.045 + .584 low EA was Energy
(FFM)(kg) 38.6 + using dual Non-athletes 69% Expenditure
3.8 energy x-ray e Z-score (n=14) (Athletes=23, o (kcal/kgFFM.
absorptiometr (g/cm2) 1.24 Non- d-1) 760.3 +
« Control Non- y (DXA +0.44 e Eumenorrh | athletes=4). 292 1
Athletes (n=14) o Menstrual ea
function (MF) e Low BMD 10 (71.4%0 e Energy
o Age (years) 25 * was based on 19 e Oligomeno Availability
3.2 a nine-month (76%) rrhea 2 o (kcal/kgFFM.
e Age at Menarche daily (14.3% d-1)28.1 %
(years) 14.1 + 1.0 temperature- | o Normal BMD e Amenorrhe 11.5
o Weight (kg) 58.6 + menstruation 6 (24%) a .
5.8 log 2 (14.3%) Non-Athletes
« Height(m) 1.60 + Non-Athletes e Primary (n=14)
0.04 (n=14) Amenorrhe
2 + a o Estimated
o BMI (kg/2rT18)22-8 t e Lumbar Spine 2 (14.3%) Energy
e Fat Free Mass (L1-L4) Requirement
(FFM)(kg) 38.6 + (g/cm2) s (EER)
26 0.968+0.3 (kcal)
o Neck of Left 2406.85 £58.88
Proximal e Energy
Femur Intake (kcal)
(g/cm2) 2258 +799.0
983 + .0995. e Exercise
o Total Body Energy
BMD (g/cm2) Expenditure
1.016+ .0710 o (kcal/kgFFM.
e Z-score d-1)78.14
(g/cm2) 19.34
1.14 £ 0.40 e Energy
Availability
e LowBMD 12 (kcal/kgFFM.d-
(86%) 1)57.0 + 21.4
e Normal BMD
2 (14.3%)
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Doyle-
Baker
2018

cross-sectional

SEX female

o Athletes ice
hockey players
n=12
age 21.1 £ 3.4 yrs
height (HT) 165.9
+4.6cm
weight (WT) 64.7
+ 8.1 kg
body fat percent
(BF %) 2.8 +
3.8%

12 non-athlete
controls
age 21.4 £ 28 yrs
HT 169.5+5.5
cm
WT 65.4 £ 5.4 kg
BF % 20.0 £ 3.1
%)

¢ Dual Energy
X-ray
Absorptiomet
ry (DXA)
e Eating
Disorder
Inventory
(EDI-2)
e Menstrual
Cycle
question
e Energy
intake 7-day
diet record

Hockey (n = 11

Lumbar spine
L1-L4
 BMD g/cm2

1.047
e T-Score 0.0
e Z-score 0.2

Total Hip
 BMD g/cm2
1.064
e T-Score 1.0
e Z-score 1.1

Control (n = 12)

Lumbar spine
L1-L4

e BMD g/cm2
1.059
T-Score 0.1
Z-score 0.2

Total Hip
BMD g/cm
1.07
T-Score 1.0
Z-score 1.2

No group BMD
differences

%Anovulatory
Athletes 50%

%Anovulatory
Non athletes
43.1
Hockey PI. MC
(35.8+11.2
days) was
longer than
Control (29.8 £
4.3 days) and
HP luteal phase
(10.1 21
days) was also
longer than
Control (9.6 +
2.8 days).

No data

Hockey n =12
kcal / day

o Daily Energy
Intake
1882.89 =
366.37
o Total Energy
Expenditure
2901.26
206.1
e Mean Energy
Balance -
1018.37 +
464.9

Control n=12

o Daily Energy
Intake 1777.3
| +328.62
o Total Energy
Expenditure
2557.38
136.06
¢ Mean Energy
Balance -
780.07 +
310.62

A negative EB
was identified

were observed (HP =-1026.52
in lumbar spine +450.1;C =-
(p=0.9), hip (p 780.00 +
=0.5), and 310.19 kcal /
radial (p =0.7) day)
sites
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Burrows
2007

cross-sectional

o Sexfemale
Physical active
n=82
Age years 31.1 £
6.7
Body mass kg
58.4 + 6.6
Body fat (% )24.2
6.3
Menarche age
(years) 13.4 +1.3
Average training
sessions per week
6+3

Dual Energy
X-ray

Absorptiome

try (DXA)

Questionnair

es for

osteoporosis

, menstrual
Energy
intake 24-
hour food
recall
questionnair
eanda7-
day
prospective
food diary
Disorder
eating
(SIAB-S)

T-scores
+0.40to —
0.08

e 81%
classified as
normal ,
17% as
osteopaenic
, 2%
asosteoporo
tic at the
femoral
neck
Ninety-two
percent of
participants
were
classified as
normal, 7%
as
osteopaenic
,and 1% as
osteoporotic
at the
lumbar
spine

Menstrual

roups

Eumenorrhoeic
e Lumbar spine
size-adjusted

BMD (g *
cm73)
0.16+0.24*

(0.15-0.17)
e Femoral neck
size-adjusted

BMD (g *
cm73)

o 78% of
participants
were
classified as
eumenorrhoei
c, 20% as
oligomenorrh
oeic, 2% as
amenorrhoeic

Disorder
eating groups
* No disorder
Energy intake
(MJ * day-1)
8.71+£213
(8.19-9.22)
o Disorder
eating Energy
intake MJ *
day-1)
8.45+1.47
(7.5-9.4)

Menstrual
roups

Eumenorrhoeic
e Energy
intake (MJ
*day71)
8.68+2.13
(8.13-9.23)

Oligo/amenorrh
oeic
e Energy
intake (MJ
*day71)
8.67+1.82
(7.76 — 9.57)
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0.19+0.38
(0.18 - 0.21)
Oligo/amenorrh
oeic
e Lumbar spine
size-adjusted
BMD (g *
cm73)
0.14+0.19
(0.12-0.15)
¢ Femoral neck
size-adjusted
BMD (g *
cm73)
0.20+0.32
(0.18 - 0.22)

Disordered
eating groups
No disorder
e Lumbar spine

size-adjusted
BMD (g *
cm73
0.16x£0.02
(0.15-0.16)
e Femoral neck
size-adjusted
BMD (g *
cm73)
0.24+0.03*
(0.21-0.27)
Disordered
eating
e Lumbar spine
size-adjusted
BMD (g *
cm73
0.16+0.03
(0.13-0.19)
e Femoral neck
size-adjusted
BMD (g *
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cm73)
0.19+0.03
(0.18 - 0.20)
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Cobb 2002 | cross-sectional e Sex Female e Disordered Menstrual Normal Eating Eating disorder
e competitive eating was Group Eumenorrhea disorder inventory (EDI)
female distance measured by N=50 inventory (EDI) group
runners N=91 the Eating Eumenorrheic group
e Age years 18-26 Disorder n=58 Normal Normal EDI
Eumenorrheic (N = Inventory Oligo/amenorrh | Normal EDI (N (N=67)
58) (EDI) « Spine BMD ea =67)
o Weight LB 129.1 e Menstrual Observed 1.01 N=17  Bulimia e Calories
+1.9 irregularity +0.013 subscale (0— (kcal*d-1)
e Height (inches) was defined Adjusted* 1.00 Elevated 21)0.8+0.2 2346 +112
65.10.3 as +0.013 Eumenorrhea « Drive for e Fat (% of total
o BMI (kg"m-2) oligo/amenorr | e Total hip BMD N=8 thinness calories) 18.7
21.5+0.2 hea (0-9 Observed subscale (0- +0.8
o Body fat (%)23.9 menses per 1.00£0.015 _Elevated 21)1.6+£0.3 | e Protein (% of
+0.6 year) Adjusted* 1.00 | Oligo/Eumenorr « Body total calories)
e Menses in past ¢ BMD was +0.014 hea dissatisfaction 16.4 + 0.3
year (no. cycles) measured by | e Whole body N=15 subscale (0—
11.5 +0.1 dual x-ray BMD 27)3.6+0.5 Elevated EDI*
o Menarche (age in absorptiometr | Observed 1.12 e Total 6.0+ 0.8 (N =23)
yr) 12.6 +0.2 y .i 0.011 Elevated EDI*

e Total lifetime o food Adjusted* 1.11 (N=23) e Calories
menstrual periods frequency +0.010 * Bulimia (kcal*d-1)
(no. cycles) 89.5 questionnaire . subscale (0— 1904 + 148§

+4.4 (4) was used | Oligo/Amenorr 21)16.3+ | o Fat (% of total
o Started running to estimate | heict (N = 33) 0.8% calories) 14.0
(age in yr) 14.5 + gsual nutrlgnt e Spine BMD o Drive for +1.0
0.5 intake during | Observed 0.94 thinness o Protein (% of
e Amount of the prior 6 +0.018% subscale (0- total calories)
running month Adjusted* 0.95 21)3.2+0.7¢ 16.0 0.8
(miles*wk-1 in 0.019§ * Body
past 12 months) » Total hip BMD dissatisfaction Menstrual
33.0+1.2 Observed 0.95 subscale (0— Group
Oligo/Amenorrheic* * 0-0§0§ 27)16.0 £1.2%
(N =33) Adjusted*0.94 + eTotal 35.6 + Eumenorrheic
« Weight LB 128.1 0.020§ 1.8% N=58
27 » Whole body e Daily nutrient
. ight (i BMD Menstrual e intake
Heé%h:;(lingges) Observed 1.08 Group Calories
« BMI (kg'm-2 ) 0.015§ Eumenorrheic (kcal*d-1)
2114023 Adjusted* 1.08 N=58 2241+121
« Body fat (%)22.7 +0.015 « EDIscores* | o Fat (% of
£1.0 Drive for total calories)
thinness 18.7+0.9
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e Menses in past

subscale (0—

e Protein (% of

year (no. cycles) 21)3.3+£0.7 total calories)
5.0 £ 0.5% ¢ Bulimia 16.3t 0.4
e Menarche (age in subscale (0—
yr) 13.8 £ 0.2} 21)0.9+0.2 | Oligo/Amenorr
e Total lifetime e Body heic (N = 33)
menstrual periods dissatisfactio | e Daily nutrient
(no. cycles) 49.5 n subscale intake
+4.0% (0—-27)5.4 e Calories
e Started running +0.8 (kcal*d-1)
(age inyr) 14.7 ¢ total (0-69) 2219 + 147
10.7 9.6+1.5 o Fat (% of total
e Amount of Oligo/Amenorr calories) 15.3
running heic (N = 33) +1.0§
(miles*wk-1 in e EDI scores* | e Protein (% of
past 12 months e Drive for total calories)
39.0+2.2§ thinness 16.3+05
subscale (0—
21)9.3 %
1.41
e Bulimia
subscale (0—
21)2.3 ¢
0.5%
e Body
dissatisfactio
n subscale
(0-27)9.3 ¢
1.5%
o total (0-69)
20.9 £+ 3.0t
De Souza cross-sectional e Sex=female ¢ Dietary e Energy No data e Energy e Energy
2008 e N=44 exercising energy intake Replete Replete Replete
women was Group Group Group
o Energy Replete assessed e Ener ¢ Ener o Ener
e n=22 from 3-day Replete n=22 Replete n=22 Replete n=22
e Age years 24.1 and 7day o Total body ¢ Dietary ¢ Dietary intake
1.1 nutritional BMD (g/cm2 ) cognitive (kcal/day)
e Weight (kg )59.4 logs (two * 1.180 £ 0.014 restraint 19579
1.2 weekdays ©81+1.0 115.4
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e Height (cm) 166.5 and one e Total body Z- e Drive for e REE/FFM
+1.2 weekend day) score 0.9 + thinness 2.5 + (kcal/day+kg
o BMI (kg/m2)21.5 e Dual-energy 0.2 0.8 FFM) 31.7 +
+0.3 X-ray for e Estrogen e Estrogen 0.6
e Estrogen Deficient BMD Deficient n=7 Deficient n=7 « Estrogen
e N=7 e REE was e Total body e Dietary Deficient n=7
o Ageyears 24.7 + determined BMD (g/cm2 ) cognitive « Dietary intake
2.0 by indirect | o 1.107 +0.025 restraint (kcal/day)
e Weight(kg) 57.0 calorimetry e Total body Z- e 125+17 1935.3 +
3.4 using a score -0.1 = e Drive for 122.4
« Height (cm) 165.5 ventilated 03 thinness 3.5 | o REE/FFM
+18 hood e Energy +2.0 (kcal/day+kg
o BMI(kg/m2)20.8 | (SensorMedic Deficient * Estrogen FFM) 30.9 +
+13 s Vmax rou Deficient 0.8
« Energy Deficient Series) « Energy * Group
e Estrogen Replete | ° Questlgnnalre Replete n=7 * Energy « Estrogen
e N=7 ' » Total body Replete n=7 Deficient
o Ageyears 253+ BMD (g/cm2 ) * Dietary Group
2.0 1.165 £ 0.025 cognitive ¢ Energy
o Weight(kg) 59.0 + ¢ Total body Z- restraint 7.5 Replete n=7
21 score 0.8 £ 2.2 e Dietary intake
o Height (cm) 165.3 0.2 e Drive for (kcal/day)
+1.1 » Estrogen thinness 1911.8 £
e BMI (kg/m2 )21.4 Deficient n=8 «09+£0.9 146.0
+0.6 e Total body » Estrogen o REE/FFM
o Estrogen Deficient BMD (g/cm2) Deficient n=8 (kcal/day*kg
¢ N=8 1.155 £ 0.020 * Dietary FFM) 30.4 +
o Age years 22.1 + e Total body Z- cognitive 0.8
1.9 score 0.8 + restraint 14.4 « Estrogen
« Weight (kg )55.3 + 0.2 £1.5 Deficient n=8
2.0 * Drive for « Dietary intake
e Height (cm) 164.2 thinness 6.0 | 4 (kcal/day)
+15 2.0 1660.0 +
e BMI (kg/m2)20.5 297.2
+0.7 e REE/FFM
(kcal/day*kg
FFM) 28.1 +
1.2
Lane 2021 | Cross- sectional Sex Male e 7—days of e Total body No data No data e Energy
e Endurance training logs BMD (Z- availability

athletes N=60
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e Age (years)43.4 +

and 4-days of

score) 0.73 £

(kcal/kg FFM)

11.6 diet records 0.95 28.7+13.4
e Height (m) 1.78 + e BMD DXA (g/cm2)1.34 £ e Energy intake
0.06 . 0.13 (El) (kcal/d)
e Mass (kg) 76.6 + e Lumbar BMD 3073.8 £
9.6 (Z-score) 1.46 7771
e FFM (kg) 62.7 + +1.36 e Exercise
6.2 (9/cm2)1.23 + energy
e %BF17.9+5.0 0.18 expenditure
e Training (h - e Femoral neck (EEE)
wk-1)10.92.7 BMD (Z- (kcal/d)
e Training (years) score) 1.59 + 1296.0 £
7.1+88 1.33 (g/lcm2) 466.7
1.07£0.17 e Resting
¢ Bone alkaline metabolic
phosphatase rate (RMR)
(ng/mL) 10.68 (kcal/d)
+0.30 17955 +
2094
Pritchett cross-sectional Sex female ¢ Dietary Females Phase of the Females Females
2021 Paralympic Athletes intake Bone menstrual cycle | e LEAF-Q score | e Energy intake
N=9 recorded Characteristics was noted but 9+4 (EI) 1717
Age (yrs) 27 £ 7 e« BMD DXA » Whole body not controlled | « EDE-Q Global 280
Height (cm) 152 + 15 e Eating (g.cm2-1) for in this study score 0.93 + e CHO (g-kg-1
Weight (kg) 47.8 £ Attitudes and 1.11+£0.22 1.30 -day-1)3.7+
10.3 Behaviors e Hip z-score Males 0.8
Body Fat (%) 34.0 + Questionnair -1.6£12 » EDE-Q Global |  PRO (g-kg—1
5.7 es Males score 0.38 + -day-1)1.9 +
e Menstrual Bone 0.41 0.9
Sex male Status Characteristics o Fat
Paralympic Athletes Questionnair ¢ Whole body (%kcal-day-1
N=9 es (g.cm2-1) )38+ 1
Age (yrs) 27 + 8 1.22+0.16 « Exercise
Height (cm) 166 + 5 e Hip z-score Energy
Weight (kg) 64.5 + -1.7+0.7 Expenditure(E
8-1 EE) 216 + 196
Body Fa; (7/0)25.4 * « Energy
: Availability
(EA) cutoff
values 50 %
11
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Males
¢ Energy intake
(El) 2566 +
651
¢ CHO (g-kg-1
-day-1)4.1¢
1.3
¢ PRO (g-kg-1
‘day-1)22+
1.1
e Fat
(%kcal-day-1
)33+ 10
e Exercise
Energy
Expenditure(E
EE) 198 + 47
e Energy
Availability
(EA) cutoff
values 41 £
12
Papageorg crossover Sex Female e BMD DXA BMD T-score e Length of NO DATA reds e Habitual
iou 2018 design e Active women e Dietary intake 1.10£0.84 menstrual dietary
N=10 3 days food cycle (d) energy
o Age (y) 2413 record 28.5+£3.7 intake
¢ Height (m) self-reported Length of flow (kcal-d-1)
1.66+0.05 menstrual (d) 4.9+0.9 2092+262
¢ Body mass (kg) cycles o Lifestyle
61.1£7.0 energy
e BMI (kg'm-2) expenditure
22.3+2.4 (kcal-d-1)
e Body fat (%) 4224123
29.3+5 1 Habitual EA
e LBM (kg) 41.324.1 (kcal-kgLBM-d-
¢ Fat-free mass (kg) 1)39.0+5.6
44.34+4.3
Physical activity
(MET-min-week-1)

4634+2382
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Doyle- Control trial Sex Female e BMD DXA Dancers Dancers Eating Attitudes Dancers (N =
Lucas o Ellit dancer N= 15 e eating o Total Z-score Menstrual Test-26 score 15)
2010 e Age,yrs 24.3+1.3 attitudes test 0.99+0.2 Status, n *Energy Intake,
e Weight, kg 51.9 + (EAT-26) ¢ Total BMD, e Normal 9 Dancers kcal/d 1557 +
0.7 ¢ Four day g/em2 1.16 = e Irregular 3 7920 89
e Height, cm 166 + record dietary 0.01 e Amenorrheic *EA, kcal/kg
1.0 intake o Left Femur Z- 0 Controls FFM/d 3.75 £
e BMI, kg/m2 18.9 + e Menstrual score 1.00 = Contnrols 4517 22
0.2 cycle 0.2 Menstrual “Resting
e Fat-free mass, kg guestionnaire ¢ Posterior- Status, n Metabolic Rate
443+0.8 s Anterior Spine | e Normal 14 RMR 1367 £ 27
e Lean body mass, Z-score 0.23 e Irregular 1 _
kg 41.8+0.8 +0.2 o Amenorrheic Controls (N =
e Body fat, % 15.5 + Contorls 0 15) "Energy
1.3 e Total Z-score Intake, kcal/d
1.20+0.3 2075 + 163*
Controls N=15 « Total BMD, * EA, keallkg
e Age, yrs 23.7£0.9 glem2 1.19 £ FFM/d 41.1 +
Ny 4.6t
e Weight, kg 56.5 + 0.02 . )
0.9* o Left Femur Z- . MRfsglnlg
. Heightac(;‘g 170 + Scor% %64 t Raet:R‘,’w';
o BMI, kg/m2 19.4 + Posterior- 1454 £ 34
0.2 Anterior Spine
e Fat-free mass, kg Z-score 0.07 £
441 %09 0.2
e Lean body mass,
kg41.5+0.8
e Body fat, % 22.6 +
1.0*
Drinkwater | cross-sectional Sex Female e BMD by Amenorrheic Amenorrheic 14 Amenorrheic
1984 Athletes N=28 Single photon N= 14 e Age at N= 14
Amenorrheic 14 and Dual Radius S1 menarche o Total calorie
e Age years photon ¢ Mineral (yr)12.5+0.5 intake/day(Kc
24.9+1.3 absorptiometr content e Duration of al)
¢ Height 0.89+0.03 amenorrhea 1622.7+145.1
(cm)166.1+2.5 o Dietary intake e Mineral (mo)41.7+7.4 ¢ Protein/day
o Weight 3 day dietary density 66.4316.72
(kg)54.4+2.3 history 0.53+0.02 e Carbs/day
e Body fat e Menstrual Radius S2 222 2+19.6
%15.8+1.4 cycle « Fat/day
e LBM45.6+1.6 questionnaire 56.7+8.0
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e Age at menarche during e Mineral
(yr)12.54£0.5 previous 12 content Eumenorrheic
e Duration of months 0.91+0.02 N=14
amenorrhea e Mineral o Total calorie
(mo)41.7+7.4 density intake/day(Kc
0.67%0.02 al)
Eumenorrheic 14 Vertebrae 1965.1+98.4
e Age years 25.5+ (g/cm2) e Protein/day
14 1.12+0.04 66.46+6.87
e Height o Carbs/day
(cm)165.7+2.2 Eumenorrheic 255.4+14.8
o Weight N=14 « Fat/day
(kg)57.9+2.2 Radius S1 79.348.2
e Body fat e Mineral
%16.91£0.8 content
e LBM48.0+1.6 0.85+0.03
e Age at menarche * Mineral
(yr)12.80.4 density
0.54+0.01
Radius S2
¢ Mineral
content
0.88+0.03
¢ Mineral
density
0.67+0.02
Vertebrae
(g/cm2)
1.30£0.03
[ ]
Marcus cross-sectional Sex Female e 3 day food Bone density Age of No data Dietary intake
1985 Elite runners n=17 record for Cyclic menarche was
Cyclic n=6 dietary intake | o Spine 182 +4. | similar for both Cyclic Women
e Age (yrs)23.8 £ e BMD 9 groups, 13 = e Calories 1715
1.7 measured by | e Radius 0.72 + 0.4 and 13.5 + 281
e Weight(kg) 53.8 + computed 0.01 +0.3 years, but Protein, g 72
1.6 tomography Amenorrheic whereas the +8
e Height (cm) 163.7 and photon e Spine 151 cyclic women
+1.0 absorptiometr 8.0 began to train Amenorrheic
e Fat% 11.1£2.0 y « Radius 0.69 + | intensively 5.0 + Women
o Menstrual 0.01 1.7 years after e Calories 1272
Amenorrheic n=11 cycle Normal menarche , + 136
questionnaire Protein 49 + 7.4
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e Age (yrs)20.0 + e Spine 166 + amenorrheic
0.4~ 4 women had
o Weight(kg) 49.7 + Radius 0.71 £ begun serious
1.5* 0.01 training very
¢ Height (cm) 163.5 close to the
+1.6 onset of
e Fat% 10.0 £ 1.1 menses, 0.91
10.55 years
Quintas Control trial Sex females o Dietary intake | BMC and BMD No data Energy intake
2003 Athletes N=74 food record for lumbar (kj/day)
for 5 days spine:
N=15 skiers e Bone Control
* ageyears densities Control 8489 + 1674
17.1£2.9 were e TOTAL BMC Dancers
e Weight (kg) measured (g) 40.8+7.1 7912 + 1766
70.5£11.02 using dual e BMD (g/cm2)
¢ Height (cm) energy X-ray 1.01£0.10 Basketball
174.9+8.0 absorptiometr players
o BMI (kg/m2) y Ballet 10 807 £ 2921
23.0+2.9 ¢ Menstrual e TOTAL BMC
e Age at menarche cycle (9)41.216.4 Skiers
(years) 12.9+1.6 questionnaire | « BMD (g/cm2 ) © 9272 + 1799
e Training (h/week) 1.02+0.10
24.1+4.6
N=26 basketball Basketball
players players
e age years e TOTAL BMC
17.2+2.1 (9) 55.8+6.7
e Weight (kg) e BMD (g/cm2)
59.7+4.9 1.2+0.10
¢ Height (cm)
163.73.9 Skiers
¢ BMI (kg/m2) e TOTAL BMC
22.2+1.34 (9) 52.5+8.1
 Age at menarche e BMD (g/cm2)
(years) 12.3 +0.91 1.2+0.12
e Training (h/week)
12.0£2.3 BMC and BMD
for Right hip:
N=33 ballet dancers
Control
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e age years
16.2+2.0
o Weight (kg)
49.54£3.9
¢ Height (cm)
162.8+4.3
e BMI (kg/m2)
18.7+1.1
¢ Age at menarche
(years) 13.3+1.05
e Training (h/week)
25.2+4.9

Control group N=90
e Age years
16.7£1.0
e Weight (kg)
55.7+6.7
¢ Height (cm)
162.1+6.2
e BMI (kg/m2)
21.2+2.19
¢ Age at menarche
(years) 12.8+1.03
Training (h/week) 0

e TOTAL BMC

(9) 30.8+4.9

e BMD (g/cm2)
0.95+0.10

Ballet
e TOTAL BMC
(9) 32.1+4.9
e BMD (g/cm2)
0.97+0.09

Basketball
players
e TOTAL BMC
(g) 44.016.4
e BMD (g/cm2)
1.1£0.11

Skiers
e TOTAL BMC
(g) 39.945.7
e BMD (g/cm2)
1.1£0.14

BMC and BMD
for right forearm

Control
e TOTAL BMC
(g9) 36.2+0.75
e BMD (g/cm2)
0.53+ 0.03

Ballet
e TOTAL BMC
(9)
5.8 +0.61
e BMD (g/cm2)
0.51+0.04
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Basketball

players
e TOTAL BMC
(9) 6.8+£0.87
e BMD (g/cm2)
0.54+0.04
Skiers
e TOTAL BMC
(9) 7.7£0.77
BMD (g/cm2)
0.60+0.05
Battista cross-sectional Sex Female e Recorder ¢ Bone Mineral Self-reported Eating Disorder ¢ Absolute
2011 Athlete n=35 their physical Density menstrual cycle | Inventory (EDI) energy intake
e Age (years) 20.8 activity for (g/lcm2) 1.2 + history of all Drive for (kcal) 1876.5
+1.6 three days 0.06 participants. Thinness (DT) +624.3
e Height (cm) e Recorder e Bone Mineral Regularity of score greater * Relative
166.02 + 6.1 nutrient Content (kg) Cycle than 15, EDI energy intake
e Weight (kg) 61.2 + intake for 24 27+0.28 eYes n=19 Body (kcal/kg) 30.8
6.9 hours in order n%=54.3 Dissatisfaction +99
e Fat mass (kg) 17.1 « Recorder *No n=12 (BD) score « Energy
+54 information n%=35.3 greater than 14 expenditure
e Lean body mass concerning elrregular n=4 (kcal) 480.2 +
(kg)41.8+3.8 their n%=11.4 190.1
e Body fat (%) 27.3 menstrual * Energy
+0.1 cycle history Two Months availability
e DEXA used without a (kcal/kg Lean
to obtain menstrual cycle body mass)
bone mineral at any time 33.6+14.1
density and since ¢ Relative
body 1st cycle macronutrient
composition Yes n=10 intake
n%= 28.6 « Protein
No n=25 (kcallkg) 1.2 +
n%=71.4 0.5
e Carbohydrate
(kcallkg) 4.4 +
1.6
Fat (kcal/kg)
1.0+0.5
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Nelson Sex female e 3-day dietary | Eumenorrheic Eumenorrheic Eumenorrheic
1986 Runners n=28 record n=17 n=17 n17
Eumenorrheic n=17 e Menstrual e Age at
e Age(yr)29.2 % questionnaire | ¢ BMDL,-L., menarche (yr) e Energy 2250
1.23 « BMD (glcm2)t 12.8 £ 0.30 +141
o Weight(kg) 55.4 + measured by 1.196 £ £ 0.02 e Energy
1.32 dual photon e BMC radius Amenorrhcic (kcal/kg
e Height (cm) 165.4 absorptiometr shaft (g/cm)f n=11 body wt 40.5
+1.52 y 0.708 £ 0.0 10 +2.1
e Fat(%)19.70 +  Age at e Carbohydrat
0.82 e Amenorrhcic menarche (yr) e (g/day)
¢ Miles per week n=11 14.7+0.6 263 +17.5
run 39.8 + 2.83 e BMDL,-L., e Fat(g.kg.day
e Years of training (g/cm2)t Duration of ) 0.8+ 0.1
6.2+06 1.099 + amenorrhea * Protein
0.027 (mo)24.9+£3.8 (g/day) 55.3
Amenorrheic n=11 7.3
e Age(yr)25.2+ e BMC radius Amenorrheic n-
1.47 shaft (g/cm)f 1
e Weight(kg) 55.4 + 0.701 £ 0.022
1.32 e Energy 1730
¢ Height (cm) 167.8 +152
+1.77 e Energy
e Fat(%)21.59 £ (kcal/kg
1.72 body wt 30.2
o Miles per week +2.6
run 34.7 + 4.62 * Carbohydrat
e Years of training e (g/day)
9+0.80 196 +17.0
o e Fat(g.kg.day
) 0.6+ 0.0
e Protein
(g/day) 41.9
+6.7
L]
Shimizu cross-sectional Sex female e Total energy BMD (g/cm2) Menstrual cycle e Total energy
2019 Elite Wheelchair intakes e Both arms disorder n=6 (kcal) 1636.1
Basketball Players based on 0.79 £ 0.07 46.2% +439.5
n=13 age-specific e Both legs Protein (g) 57.5
. Age years requirements 1.07 £ 0.32 Menstrual pain +18.9
28.9+ 8.1 . e Total 1.20 + n=9 69.2%
e BMD DEXA 0.16
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. Athletic e Menstrual Severe
career (years) 10.3 questionnaire LBM (kg menstrual pain
+3.6 . e Both arms n=3 23.1%
. BMI (kg/m2 4.97 £ 0.56
)21.7+1.6 e Both legs ¢ Subjective
. spinal cord 9.35+3.83 menstrual
disorders (n =8 e Total 34.85 + flow n=3
. skeletal 6.55 23.1%
system disorders (n .
= 5)
. Menstrual
cycle disorder n= 6
. Menstrual
pain n=9
. Daily-life
Wheelchair User
n=8
Daily-life Wheelchair
Non-user n=5
Robbeson | Cross-sectional e Sex female e energy o Athletes with Menstrual e Three-Factor e energy
2019 descriptive study e Age years 19 availability menstrual pattern changes Eating availability
design e Healthy runners was pattern were identified Questionnaire was 18.5
n=16 calculated changes had in 25% of Cognitive (14.1-40.9)
e Track n=8 using a three- lower spine athletes, three | dietary restraint kcall kg fat-
e Field =8 day dietary [1.043 with secondary 8.5 (2.5-13) free mass/day
* Age of menarche * bmd DEXA (0.975- amenorrhea Cognitive * Low estimated
(years) 14 e Menstrual 1.059) vs (one ywth a dietary restraint energy
« Weight (kg) 60.2 questionnaire 1.166 , p- medically 29 (%) 50 availability is
« Height (cm) 171 Three-Factor value = diagnosed e Eating regarded as a
« BMI (kg/m2 ) 21.5 Eating 0.043 reproductive Disorder value below
« Body fat Questionnaire (1.090- problem)_, and Inventory 30 kcal/kg
percentage (%) for disordered 1.234) ~ one with Drive for FFM/day
19.4 eating f g/cTZ ) Igegulfta;f cycles. thinneﬁ, 5(1.5- « healthy
: behaviour e femoral nec eventyfive per estimated
* Fat-free mass (kg) [0.905 + cent of athletes Drive)for energy
N 48.5 0.045 vs. were thinness 2 15 availability as
e Training hgurs per 1.025 + eumenorrheic, (%) 6.3 = 45 kcallkg
week =10 0.027 g/cm2 |  of whom two Bulimia 0 (0- FFM/day.
p-value = used 3.5) Bulimia>5 | ¢« N=11 athletes
* 0.042) BMD | contraceptives (%) 6.3 Body (73.3%)
e Spine BMD | toregulate their | dissatisfaction 7 | presented with
(g/cm2) cycles. (2.5-13.5) alow
Changes in estimated
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1.130 menstrual Body energy
median cycles (shorter | dissatisfaction = availability
e Femoral or longer cycles 14 (%) 25 e N=1 athlete
neck BMD or heavier had an
(g/cm2) bleeding) during estimated
0.983 training and/or energy
median competition availability =
Total hip BMD season were 45 kcal/kg
(g/cm2) reported by FFM/day
1.086median 50% (6/12) of o Habitual
eumenorrheic intake*
athletes
(n = 16)Energy
intake
(megajoule
(MJ)
6.6 (4.9-8.5)
o Heavy training
day intake** (n
=15)
7.5(5.3-9.2)
Lee 2021 cross-sectional e Sex male e energy ¢ BMD (g/cm2 No data - oE| (kcal/day)
¢ N=10 availability )1.378 £ 3342 + 522
e Age years 19.1 % was 0.081 TEE (kcal/day)
0.6 calculated e Z-score 1.6 3903 + 415
« Healthy Collegiate using a seven +0.8
Soccer Players dietary
« Height (cm) 175.8 + * Body
55 composition
o Weight (kg) 69.81 + | Was measured
6.14 using dual-
e BMI (kg/m2)22.5+ | €nergy X-ray
13 absorptiometr
« Body fat (kg) 9.4 + y (DXA)
24 °
¢ Body fat (%) 13.3 £
24
VO2 max
(mL/kg/min) 55.6 +
6.0
Mursu cross-sectional ¢ Sex female e body ¢ Bone . PA - Female
2023 e Total N= 69 composition mineral 28.6% oPA (n =50)
density was reported to
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¢ physique athletes
(PA) n=50
e Age (years) 27.7 £
4.1

¢ Height (cm) 165.7 +
54
¢ Weight (kg) 65.0 +
6.9
¢ BMI (kg/m2 ) 23.6 +
1.7
e BF (%) 23455
e FFM (kg) 50.4 + 4.7
¢ Resistance traininig
(RT)years 4.1 £
1.9
e Total training
volume (h/week)
6.8+25

e gym enthusiasts
(GE) n=19
e Age (years) 26.4 +
4.2

e Height (cm) 164.7 +
4.2

¢ Weight (kg) 63.5 +
5.5

e BMI (kg/m2)23.4 +
1.7
e BF (%)23.5+5.8
e FFM (kg) 49.3 + 4.2
e RT years 3.6 +1.2
e Total training
volume (h/week)
51124

e Sex male
e Total n=20
¢ physique athletes
(PA) n=11
e Age (years) 28.0 £
5.6

was measured
by DXA
e El a 4-day
food diary
o Exercise
energy
expenditure
was estimated
using exercise
diaries and
exercise
programs.
Menstrual
status
investigated
using
questionnaires

similar in
female and
male
physique
athletes
when
compared to
gym
enthusiasts
(Figure 3A),
while in
males, the
BMD (1.33 +
0.08 g/cm2)
was higher
than in
females
(1.23+0.08
g/lcm2,p <
0.001). The
z-scores
were on
average very
good and
only one
physique
athlete man
had a z-
score

have no
menstrual
bleeding,
. GE
11.1%

Amenorrhea
. PA
27%(6/22)
GE no
amenorrhea
reported

oEl (kcal) 2444
+435
oEEE (kcal)
386 + 175

*GE (n = 19)
oEl (kcal) 2352
+502
*EEE (kcal)
418 + 317

Males
e PA(n=11)
e El (kcal) 3165
+ 357
e EEE (kcal)
340 £ 114

e GE (n=09)
o El (kcal) 2907
+225
e EEE (kcal)
361 +261
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¢ Height (cm) 180.4
3.9
o Weight (kg) 89.1 =
8.8
¢ BMI (kg/m2) 27.4 +
27
¢ BF (%)14.9+4.2
e FFM (kg) 76.7 + 9.1
e RT years 6.5+ 2.3
e Total training
volume (h/week).
50+£1.3

e gym enthusiasts
(GE) n=9

e Age (years) 32.0 £
4.7

e Height (cm) 180.8 +
2.0

e Weight (kg) 86.1 +
6.0

¢ BMI (kg/m2) 26.3 +
1.7
¢ BF (%)15.7 £ 6.8
e FFM (kg) 72.4 + 3.8
e RT years 6.4 + 3.7
e Total training
volume (h/week)
46+22

tuszczki
2021

Cross-sectional

¢ Sex female,girls
e N=56 34 consents
were received, 22
did not meet the
inclusion criteria
o Football player
o (Age years] 15.41
¢ Weight [kg] 55.89
¢ Height [cm] 166.38
e BMI [kg/m2]20.16

¢ Energy intake
(El) data was
collected by a
24-hour food
recall method
from three

days

* body
compositionD

XA

e BMD [g/cm2]
1.17

Z-score BMD
1.24

Number of
periods in the
last year (if still
menstruating)

e 12 or more
n=9

(27.27%)

e 9-11 n=4

(12.13 %)

No data reds

oE| [kcal]
1872.29
*REE [kcal]
1599.56
Almost the two
thirds (64.7%)
of participants
are classified
as being at risk
for the
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o FFM [kg] 40.72 o LEAF-Q score * 6-8 n=11 FAT/Red-S
BMD [g/cm2] 1.17 for low energy (33.33%) according to the
availability . 3-5 LEAF-Q scores.
and female n=9 (27.27%)
athlete triad.
Smith 2021 | Cross-sectional » Sex female ¢ Eating Bone Mineral o Self-Reported | There were no e Energy
e N=19 desorder EDI- Density Menstrual cheerleaders Intake
¢ Height Measured 3 survey e Total Z- Dysfunction who (kcals)*
Height (cm) 160.70 e body score 1.7 52.6% (n=10) demonstrated 1384.7
« Weight Measured compositionD e Total Score e Self-Reported | ED risk by only e Resting
Weight (kg) 58.67 XA (g/lcm2) 1.2 Primary the EDI-3; Metabolic
« BMI Measured BMI « El was Menstrual however, 42.1% Rate (kcals)
(kg/m2 ) 22.62 assessed from Dysfunction (n=8) were at 1263.68
« Body Fat Percent a 7-day diet 21.1% (n=4) | risk accordingto | « Total Daily
DXA Body Fat (%) log * Self- the EDI-3 SC Energy
26.11 « Self-Reported Reported only, while Expenditure
Menstrual Secondary 10.5% (n =2) (kcals)
Cycle Menstrual were at risk for 2467.60
Assessment Dysfunction | ED according to e Energy
52.3% both the EDI-3 Balance
(n=10) and the EDI-3 (kcals)
SC -1043.14
eExercise
Energy
Expenditure
(kcals) *
746.04
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4.3 Kivduvog pepoAnyiag TTIAECINWY JEAETWV

Ta ammoreAéopata pepoAnwiag ep@avidovral otov lNivakag 1 kalr Eikéva 2. OAeg ol
MEAETEG YEVIKA TTapouciacav XapnAo Kiviouvo pepoAnyiag pe TTooooTo selection bias
89%, performance bias 100%, detection bias 100%, Attrition bias 100%, Selective
outcome 96% kai confounding 100%. Tpeig (3) peAETEG €0€1IEav UWNAO pioKo OTNV
MepoAnyia emmAoyn¢ (selection bias) di1611 utmpxe dlagopd TTANBUCUOU OTA YKPOUTT
TToU agloAdynoav [39,35,19]. Mia 1 peAétn [38] dev TTapouciaoe Ta aTToTEAEOUATA TNG
EMMUAVOU PACEWG PE ATTOTEAEOHA VA E@avioel UYPnAS PioKo OTNV ETTIAEKTIKNA JEPOANWYIQ
atroteAéopatog (selective outcome).

Mivakag 2: AtroteAéopaTa KivOUvou PepoAnyiag

[ g’

S| §|z2E|¢g

First author 8| £ 8 8|3

3|1 <| &3 |%

(@)

Hoch 2007 + +

Hoch 2011 + +

Civil 2018 + +

Moore 2021 + +

Melin 2015 + +

Coelho 2013 + +

Doyle-Baker 2018 + +

Burrows 2007 + +

Cobb 2002 + +

De Souza 2008 + +

Lane 2021 + +
Pritchett 2021 T KX

Mathisen 2019
Doyle-Lucas 2010
Papageorgiou 2018
Goodwin 2014

Robbeson JG 2019

|+ [+ (||| |||+ [+ + |+ + ]|+ ]| Performance

k|| (]
|| (||| ]+

]+++I+++++++++++++++I+++++ Selection

Drinkwater 1984 + +
Marcus 1985 + +
Battista 2011 + +
Nelson 1986 + +

Shimizu 2019 + +
Lee 2021 + +
Mursu 2023 + +

tuszczki 2021 + +
Smith 2021 + +
Quintas 2003 + +

+ +
+ +
+ +
+ +
+ +
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Eikéva 2: Z0voyn ammoTeAeOUATWY HEPOANYIAG

Selection bias _
Performance bias F———l
Detection bias —
Attrition bias —
Selective outcome —

Confounding |——

0% 25% 50% 75% 100%
M Low risk of bias ® High risk of bias

_1Unclear risk of bias  Non-applicable

4.4 AmoteAéopata ouvBeong dedopévv

Ta atroteAéopaTta TNG ouvBeong dedouévwy PpiokovTal oTov Trivaka 3. Ao Ta
ATTOTEAEOUATA TTOU CUAAEXTNKAV BIATTIOTWONKAV TA TTAPAKATW:

Alatapax oTnv oOoTIKN TTUKVOTNTA: 2€ 1 PeAETN [38] atTd TIG 27 UTTHPXE TTAPOUTia
XAMNAAG OOTIKAG TTUKVOTNTAG, CUYKEKPIYEVA OTO 10Xi0 (Z-score <-2) ue TTooooTd 56%
TWV YUVAIKWYV Kal 25% Twv avopwv. Ta atopa ATav aBANTEG TTAPAOAUPTTIOKWY QY WVWV.
2TIG UTTOAOITTEG EAETEG TO Z-score Tav HEYOAUTEPO Tou >0.

AlaTapaxég EMHRVOU PUOEWG: TECOEPIC PEAETEG OEV TTAPEIXAV TTANPOPOPIES YIA TOV
KUKAO €UUAVOU puoewg [29,44,42,26]. 2e Trévie UEANETEG UTTAPXE TTapoucia
geMpnvottauong [30,41,17,37,23]. Mo ouykekpipéva o€ pia peAETn [30] diatmoTwonke
OeuTEPOTTOONG apnvoppola o dUO ETTAYYEAUATIEG XOPEUTPIEG PE TTOOOOTO 9% ToUu
OuvOAou, oAiyounvoppola o€ €¢1 Je TTOO00TO 27%, Kal EUPNVOPPOIA OE EVTEKA HE
1000070 50%. & GAAN peAETN [41] TO 60% Tou TTANBUCOU TWV elite aBANTWV avToxng
(n = 24) diayvwoTnkayv Pe dIaTapax£ég EUUNVOPPOIKOU KUKAOU: OAlyounvéppoia (n = 6),
TTpwToyeveS FHA ( Aeitoupyikry uttoBaAapikr) aunvoppola) (n = 4) kai dsutepevov FHA
(n = 14). Mia peAétn [17] Tou €yive o€ aBARTpieg Hockey 10 75 €wg 100 % Twv
EMAEEINWY KUKAWV 0pioTnKe wg avwoppnéia, evw oe GAAN epyacia [37] o1 dekae@Td
(17) dpopeic atrd TIG €ikool TpeIg (23) TTapouciacav oAlyounvoppola. & HEAETN TTOU
éyive o€ padopéteg [23], 10 52% auTtwv (n=10/19) avépepav POVES TOUG dlIATAPAXES
EMUNVOPPOIKOU KUKAOU: ouykekpipgéva 10 21,1% (n = 4/19) avépepe TTpwTOTTO0N
apnvoppola, Kal 10 52,6% (n = 10/19) avépepe deutepoTrabng aunvéppola. TEAOG OTIg
UTTONOITTEG £E1 JEAETEC O CUMMETEXOVTEG NTAV AVTPEC Kal OTTWG €ival karavontd dgv
MTTOPEl va uttdpgel agloAdynon eupnvoppoikou kUukAou [40,25,22,Error! Bookmark
not defined.,36].
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Evepyelakn averrdpkela: Aéka PEAETEG €DeICav OTI UTTHPXE EVEPYEIOKNA AVETTAPKEIQ
[40,29,39,19,17,31,30,16,23,18,] OTO HEYAAUTEPO TIOOOOTO TWV CUPUETEXOVTWV.
2UYKEKPIMEVA pia HENETN €0¢e1GE [29] 6TI TO 60% TWV TPIOBANTWV €ixe EANEINPA BEpUidwy,
OUYKEKPIPEVA TO HECO EAAEINUA BepUidwV TNG TTANYEioag opadag fTav -245+187 kcal/d.
AMNNN peAETN [30] £0¢e18e OTI OEKAETTTA ETTAYYEAUATIEG XOPEUTPIES (77%) aTTd TIG 22 TOU
ouvoAou gixav evdeigelg xaunAng/apvnTikng diaBeoipoTnTag evépyelag -547.8 + 359.9
kcal/d. Etriong 10 64,3% avrpwv aBAnTwv avtoxng, TTapouciace XOUnNAr EVEPYEIAKN
dlaBeoiudTnTa (< 30 kecal/kgFFM-d-1), ouykekpipyéva To evepyelako EAAEIua Atav -39 +
201 kcal/d [40]. EmmAéov, aBANTéC TévIG (N=24) &vavtl Twv Pn abAntwv (n=21)
TTapouciacav diagopd evepyelakns TTpdoAnwng (451,54 Kcal) [39], amrd Toug oTToioug
ol OKTW aBAnTég pe TooooTd 33% Trapouciacav evepyelakr dlaBeoiyotnTa < 30
kcallkgFFM-d-1, évavtl Twv un aBAnTwyv 110U &€V TTapouciaoe kavévag. To 87% (n=21)
TTapouciace (< 45 kcallkgFFM-d-1) évavti Twv pn aBAnTwyv 1mou Trapouciace 10 9.5%
(n=2) [39]. Na onueiwooupe akOua OT1 T0 54,2% (n = 13) €ixav evepyelakr TTPOCANWN
<1800 kcal/nuépa [39], Tou cival cupwva pe Tnv ADA (2009), n eAaxiotn evépyeia
TTOU aTraiteital yia 1N dloTApNon €vog BETIKOU evepyelakou 100Cuyiou Kal yia Tnv
TTPOANWN TNG dlatapaxng eVOOKPIVIKNG AsiToupyiag. 2€ AAAN PEAETN [17] TO apvnTIKO
BepUIBIKSG 100LUYIO TTOU EVTOTTIOTNKE ATAV OMGda eAéyxou = -780.00 £ 310.19 kcal / day
EVW yia Toug aBAnTé Hockey Players(HP) = -1026.52 + 450.1.

O ouvoAikGg etmiTTOAAouOG TNG XAUNANG evepyelakAg diaBeaipudtnTag nTav 69%
TOU OUVOAOU TwV aBANTWV Kal un abAntwv avroxnig (Elit abAnTég avroxng= 23, un
abANTéG= 4) [19], ouykekpipéva n xapnAn diabeoipotnta evépyelag <30 kcal/kgFFM.d-
1 oToug aBANTEG cixe TT0000TO 92% (N=23), evw oToug PN abANTéG 29% (n=4). Mo
avoAuTikd n diagopd d1a0ecIudTNTAG €VEPYEIOG yia Toug aBAnTég Arav 28.1 £ 11.5
(kcal/lkgFFM-d-") ev yia Toug un aBAnTég 57.0 + 21.4 (kcal/kgFFM-d™") [19]. Ze peAétn
TTOU TTPAyMOTOTIOINBNKE O€ yuvaikeg abAnRTpieg [31], oTa dUO YKPOUTT XAUNAAS
evepyelakng mpoéoAnwng, n diapopd Bepuidwv nTav 15 kcal-kgLBM-1-d-1 oTtnv
TTEIPAUATIKA ouada, evw oTnv oudda eAéyyxou 45 kcal-kgLBM-1-d-1. ATTé 1a 34 véa
Kopitola nAikiag 15.41 £ 1.42, n Bepuidiki TTPOCANWN uttoAoyioTnke oe 1872.29 +
255.32 evw n gvepyelakr dAtravn avaTrauong UTtoAoyioTnke Katd péoo opo o€ 1599.56
+ 218.61 [16]. o ouykekpigéva o1 aBAATPIEG XwpioTnKav o€ OUO OPAdEG,
OUYKeKPINEVA o€ oudda KIvouvou pe 1.773,18 £ 232,57 kcal, kal o€ opydda un Kivouvou
pe 2.054,00 £ 191,39 kcal [16]. To TTOOOOTO TWV KOPITOIWV TTOU TAgIVOPOUVTAl O€
KivOuvo e BAON TIG EVEPYEIOKES CUOTACEIC, OTTWG AVAPEPOUV Ol EPEUVNTEC ATAV: KATW
atrod Ta dIATPOPIKA TTPOTUTTA YIa TNV opdda o€ Kivouvo n=20 76.9%, evw yia Tnv ouada
Xwpig Kivduvo Arav n=6 23.1% [16]. Z& peAETn TTOU €yive o€ palopéTteg [23], T0 52,6%
TWV CUMPMETEXOVTWYV €TTEDEICaV XapNnAR evepyelakr) diaBeaiudtnTa <30 kcal/kgFFM.d-1
YIQ TIG NUEPES TTOU CUMUETEIXAV OTNV TTPOKTIKI AOKNOTN KABwG Kal Kivouvo dIaTpo@IKnG
OlOTAPAXNG. ZUYKEKPIUEVA N evePYEIOK Ol100e0IudTNTA UTTOAOYIOTNKE 0€ 1384.7 +
391.8 kcal, evw n evepyelakr) Toug datrdvn Katd Tnv Aoknon uttoAoyioTnke o€ 746.0 +
218.6 kcal. Z¢ €pguva TTou €yiwe o€ aBANTEG oTiBou [18], évieka aTTO TOUG BEKATTEVTE
(73,3%) mmapouciaocav xapnAn evepyelokh diaBeoipotnTa <30 kcal/kgFFM.d-1. TéAog
12 MEAETEG £deigav oTl oev UTTAPXE EVEPYEIOKI QAVETTAPKEIA
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[44,41,42,26,25,38,34,36,35,20,22,24] 010 uEYAAUTEPO TTOCOOTO TWV CUPMETEXOVTWV
onAadn =245 kcal-kgLBM-1-d-1 evwy 5 peAETEG dev TTapEixav TTANPOQOPIES yia TNV
evepyelakn avetrapkela [32,33,37,28,27].

Alatpo@iki diatapaxn: Aéka PEAETEG €O€1IEAV OTI OEV UTTPXE DIATPOYIKN diatapaxn
[29,42,40,41,39,19,33,21,34,23]. Ta egpwTtnuatoAdyia TToU XpnoligoTroindnkav givai:
EAT-26 (6110U YIa VO 1I0XUEI N dIATPO@IKN dlaTtapayri To cUVoAo Ba TTpétTel va gival >20),
10 IDI-3 Eating disorder risk composite kai To epwtnuatoAdyio EDE-Q <4 (ét1Tou yia va
IoXU€l N dIaTPOoPIKA dlatapayr To oUvoAo Ba TTPETTel va gival 24). Tpeic HEAETEG pag
£deigav ot uttdpxel diarpoikr diatapaxn [Error! Bookmark not defined.,32,18]. Nio
ouykekpipyéva [29] To n=19 (86%) Twv aBANTWV TTapouciacav dIATPOPIKA diaTapaxr YE
Baon 1o EDE-Q T1eoT pe péon PBabuoloyia 24,0 o€ OTTOIAOATIOTE UTTOKAIJOKA, OTN
MEAETN autry. ETtriong, To 55% Twv OUMPMETEXOVTWVY QvEQEPE MIO OEIPA  OTTd
OlOTAPAYHEVES DIATPOPIKES TTPAKTIKES, OTTWG N VEUPIKA avopeia Kal N VEUPIKA BOuAlpia
o¢ dia AAAN PeAETN [32]. TEAOG 0€ AAAN PEAETN, OUVOAIKA TO 62,5% Twv aBAnTwv
BaBuoAoyrbnkav TTavw atd Ta Opia pe PBaon 1o EDI ki TFEQ TE0T, €mTOpéVWIG
Tagivoundnkav wg diarpo@ikr diatapaxr [18]. O1 uttoAoITTeG 14 €TTIAECIUEG HEAETEG DEV
TTaPEiXav TTANPOPOPIES yIa TNV dIATPOPIKN dlaTapaxn.

Mivakag 3: AtroteAéopata ouvBeong dedopévwy. MNMapouaia r} atroucia OToIXEIWV Tou
ouvdpbpou TNG TPIAdAG Tou aBANTH. ( + ) = atrouadia (TTpdcivo Xpwua); ( - ) = TTapouacia
(kOkKIVO Xpwpa). ( NI') = Xwpig TTAnpo@opics (ykpl xpwua). ( NA ) = Aev 1oxUel (KiTpIvo
XPWHa). ( * )= Tapoucia/atroucia oToixeiou Adyw OlayvwouEVNG KATAOTAONG UYEIQG.
Oetwpoupe TNV atroucia otav avagépetal <50% kal TNV TTapoucia dTav avagEpETal
>50% Tou pey€éBoug Tou deiyPaTod.
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Study
1 Hoch 2007
2 Hoch 2011
3 Civil 2018
4 Moore 2021
5 Melin 2015
6 Mathisen 2019
7 Coelho 2013
8 Goodwin 2014
9 Doyle-Baker 2018
10 Burrows 2007
1 Cobb 2002
12 De Souza 2008
13 Lane 2021
14 Pritchett 2021
15 Papageorgiou 2018
16 Doyle-Lucas 2010
17 Drinkwater 1984
18 Marcus 1985
19 Quintas 2003
20 Battista 2011
21 Nelson 1986
22 Shimizu 2019
23 Lee 2021
24 Mursu 2023
25 tuszczki 2021
26 Smith 2021
27 Robbeson 2019

Bone health

Menstrual
disturbances

Disorder
eating
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5 ZulATtnon
5.1 [evikA TepiAnYN KUPIWV EUPNUATWYV

ATIO T OUVOAIKA dedopEva TTOU CUAAEXTNKAV OEV PaivETAl va OXETICETAI N PEiWON TNG
OOTIKAG TTUKVOTNTAG UE TNV EVEPYEIOKH QVETTAPKEIO OTOUG aBANTES. ETTiong oe kapia
MEAETN Bev uTTdpxel £vdeign T-score <-1 [52] ye TooooTo abAnTwy >50% ToU cuVOAOU
TOU O€iypaTog. Opwg UTTAPXOUV ETTIAECIUEG MEAETEG TTOU DEiXVouVv OTI oI aBANTEG gixav
score TToU va OEiXVEl OOTEOTTEVIO O€ OXEON ME TOUG UN aBANTEG. OTTwG 0TN YEAETN TOU
Goodwin et al. [19] 610U 01 un ABANTES (Yuvaikeg) TTapouciacav Low BMD o€ 1000010
86% evw o1 abANTEG (Yuvaikeg dPOEIG) o€ TTOO0OTO 76%. ETTiONG @aiveTal 0€ APKETEG
MEAETEG OTI BEV ETTNPEACETAI O KUKAOG EJUAVOU PUCEWG OAWV TWV YUVAIKWY aBANTWV
ME Tov idlo TPOTTO. Z€ uWnAoU eTITTEOOU ABANTEG QAIVETAI TTWG TA QAIVOPEVA VA Eival
0 €vtova. H diatpo@ikr diatapayr Ogv @aiveTal va gival €vTovrn oTov aBANTIOPNO aAA&
oiyoupa UTTAPYXOUV MEAETEG OTTOU gu@aviCeTal. e pia PeEAETN [39] TTapartnpnonke
MEYAAUTEPO TTOCOOTO EUPAVIONG CUPTITWHATWY dIATPOPIKAG dlaTapaxng o€ JOBATPIES
TToU dev AduBavav PEpog oe dPaoTnPIOTNTEG EKTOG OXOAgiou, TTApA POVO EVTOG TOU
OXOAIKOU wpapiou pe ouppeToxn 0.92 £ 0,22 wpes. Evw o1 pyadnTpieg-abAATPIES TTOU
AauBavav yépog oe dpaotnpioTnTeg 10.62 + 3,46 WPES EVTOG Kal EKTOG OXOAEIOU gixav
MIKPOTEPO TTOCOCTO EPPAVIONG CUPTITWHATWY dlaTtpo@iknG diatapaxns [39]. H
EVEPYEIOKI QVETTAPKEID €ival ammd Ta BaAcIKOTEPA OToIXEid OTTOU  UTTOPOUV va
eTNPedooUV TNV OOTIKA TTUKVOTNTA oUP@wva Pe TNV BiBAioypagia kai 1o RED-S.
2nMavTIKO evepyelakd EAAEINa Bewpeital otav évag aBAnTAG TTPpocAauBAavel AlyOTEPES
ato <30 kcal/lkgFFM.d-1 [45,47,48] 'Eva peydAo PEPOG TWV PMEAETWYV Hag £0€ICE OTI O€
TTOAAOUG aBANTEG UTTAPXEI AUTO TO EAAEINA evEPYEIQG. ATTO TNV AAAN OpwG dev gaiveTal
vVa ETTNPEACEI TNV UYEIQ TWV 00TWYV OTTWG £DEICAV TA ATTOTEAECUATA.

5.2 [AnpdTNTA KOl EPAPPOCINOTNTA TWV OEDOUEVWIV

Oa TTPETTEl va YivOuV TTEPICOOTEPEG MEAETEG I va eEAKPIBWOEl €dv OvTwg Kal KATd
TG00 I0XUEI 0 OPOG BIATPOYIKN dlaTapaxr) oToug abAnTEG. H diatpo@ikr) diatapaxn ivai
OUOKOAO va TTpocdlopIoTEl 0€ €101KOUG TTANBUCHOUG OTTWG Ol XOPTOPAYOI Kal Ol vegan
ME OUVETTEIOQ Kal EyKUpOTNTA. TN BIBAIOYpa®ia UTTAPYXOUV KEVA O€ OTI apopd TNV OO
TWV EPWTNUATOAOYIWV TTOU XPNOIKMOTTOIOUVTAI YIa TOV TTPO0dIoPIcHO TG [46]. ‘Eva atrd
Ta €PWTNUATOAGYIO TTOU XPNOIMOTIOINONKE O& APKETEC ETTIAECINEG UEAETEG gival TO (EAT-
26) 10 otroio d¢ev eival EEKABAPO €yEIPOVTAG AVNOUXIES YIa TNV €YKUPOTATA QUTOU TOU
epyaAeiou og €181koUG TTANBucpoUg(vegan,vegetarian). ETriong o1 KAipakeg diatapaxng
o€ XopTo@Ayoug Kal vegans eival oTravies. Kapia JeAETn Oev €xel €eTAoEl Tn oA TWV
TTapayoviwv Ttou EAT-26 oe autég TIGC opades. MeydAho pépog TG PBiBAiIoypagiag
eoTidlel oto EDE-Q woTtdé00 Kal autd Oleyeipel EpWTHPATA OXETIKA PE TNV agloTTIoTia
Tou [46]. @a TTpéTTel va ava@épouue OTI o1 ueTproelg TNG EA kai LEA dev €xouv éva
oTavrap TPoTuTro. K&Be epeuvnTiC UTTOPEI va PETPROEI O€ £va €UPOC TIMWV aATTO <45
kcallkgFFM.d-1 éwg¢ <30 kcal/kgFFM.d-1. Emiong eivar atmodektdo ammd  Tnv
ETMOTNPOVIKA KoIVOTNTa OTI £€vag aBANTAG UTTOPEI va TTEPIOPICEI TNV EVEPYEIOKK TOU
dl0BeoipdéTnTa o 125-189 kJ (30-45 kcal) kg FFM-1 -day yia éva pIkpo xpovikd
OIGoTNUA WOTE va TTETUXEI TO OKOTTO Tou [47-48]. Emopévwg, €ivar dUOKOAO va
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oToIXel00eTel OTI UTTAPXEl EAAEIYn OIaBe0INOTNTAG evépyElg 0€ aBANTEG TTou va
ETTNPEACEI TNV UYEIQ TOUG, TOUAAXIOTOV UE TA HEXPI TWPA DEQOMUEVA TTOU UTTAPXOUV.

5.3 Auvatd onueia Kal TTEPIOPICUOI TNG MEAETNG

21N TTOPOUCA MEAETN UTTAPXOUV OPKETA dUVATA ONUEia KABWG Kal TTEPIoPIoUOoi. ATt Ta
KUpIO TTAEOVEKTAPATA €ival OTI avaAuBnkav n=27 PeEAETEG OTTOU CUAAEXTNKAV Kal
avoAuBnkav dedopéva ammod ~1650 avBpwtroug. Eivalr n 1TpwTtn ouoTNUOTIKA
avaokOTINoN TToU avoAUel €va apkeTd peyAAo aplBuo peAeTwy. ETITTAéwV dwoaue
EUQAON O€ UEAETEG TTOU MOG TTAPEiIXaAV QVOAUTIKEG TTANpo@opieg, 000 duvaTwv
TTEPICCOTEPEG VIA TNV EVEPYEIOKK ETTAPKEIN TWV ABANTWYV KABWG Kal TNV agloAdynon Tng
OOTIKAG TTUKVOTNTAG UE QEIOTTIOTEG METPNOEIC. 'Eva apkeTd BeTIKO TTPOCNHKO ATAV TO OTI
avaAuBnkav PHEAETEG OTTOU agloAoyouoav aBANTEG Kal un aBANTEG WOTE VA UTTAPXE! Eva
METPO oUYKpIoNG. AuTO BorBnoe woTe va KAatavooouue o€ BABOG AV Kal KaTd TTOCO
gival EUQav T CUPTITWHATA TNG HEIWHPEVNG OOTIKAG TTUKVOTNTAG OTOUG ABANTEG. O€TIKO
gival OTI gixape va OIaXEIPIOTOUNE Eva APKETA PEYAAO NAIKIOKO eUpOG O€ nAIKieg atrd
~14 £wg ~45 eTwv, d10POpwWV ABANUATWY Kal TTITTEOOU OTTWG, ENIT OPOWEIC UEXPI Kal
TTaIdI& Yuuvagoiou TTou aoXoAouvTtal oTov €AeUBEPO TOUG XPOVO HE TO TTOdOCQPAIPO.
Etriong éva onuavtikd KOUPATI TNG MEAETNG €ival N ouAAoyr) dedopEvwy aTrd dtoua e
avaTTnpia, TTapaoAUUTTIAKOUG aBANTEG.

2Tn MEAETN UTTAPXAV TTEPIOPIOUOI OTTwG TO OTI dev UTIPXE N afloAdynon Tou
CWMPATOTUTTOU TwV ABANTWV 1 Jn aBANTWV WOTE va UTTOPECOUNE VA KOTAAdBoUuE Qv
OTAa ATOUA TTOU €iXav XAUNAGTEPN OCTIKI TTUKVOTNTA iCWG va OPEIAETAI OE YOVIDIOKOUG
TTAPAYOVTEG Kal OX1 0Tn dIATPOQIKN AveTTAPKEIa ) TRV doknon. Auto Ba ATav éva apKeTa
ouvatd eupnua yia va eAeyxBolv Ta ammoTEAEOUATA TNG TTAPOUCAG CUGCTNUATIKAG
avaokotnong BiBAloypagiag. Or peAETES TTOU agloAoyouoav aBANTEG Kal PN aBANTEG
gixav OEiyda CUMPPETEXOVTWVY TO OTTOI0 OV yVWPEI(OUPE av ATAV ETTAPKES yia VA
ATTAVTOEl OTNV EPEUVNTIKA TOUG epwTnon. Etriong dev uTTdpxEl QUTA TN OTIYUR Kapia
péTpnon Gold Standard otnv a&loAdynon ¢ EA. XpnoiyoTtrolgital pia TroIkIAia
TEXVIKWV KAl HEBSGOWV yia TN PETPNON Tou KaBeVOS aTTd Ta CUCTATIKA TTOU OTTOTEAOUV
TNV EA [47]. Mpétrel oTo HEANOV va yivouv PEAETEG TTOU va gival TTI0 {EKABapES o€ OTI
a@opA TNV EVEPYEIAKK dIaBECIUOTATA TOU ABANTH.

6 ZupTTEPAOMATA KOI TTPOTACEIG

H rapouoa peAéTn deixvel 0TI n LEA dev ptropei va oxeTieTal Je TV YEIWON TNG OOTIKAG
TTUKVOTNTAG. Mo EANOVTIKEG PEAETEG Ba ATaV éva akOPa OTOIXEIO AV avaypa@oTav o
OWMATOTUTTOG TwV aBANTWY A Kal Twv Pn aBAnTwv yia  KaAuTepn avdAuon Twv
OedoPEVWYV. T0WG 0 CWHATAOTUTTIOC VA TTNPEACEI TTEPICOOTEPO TNV TTOPEIA TNG OOTIKAG
TTUKVOTNTAG 0€ BABOC XpOVOoU TTapd N MEIWMEVN TTPOCANWN TPOPNG 1 N AoKNoN, KABWG
EMPAVIOTNKE OE ETTAYYEAUQTIEG XOPEUTPIEG OE PEYAAUTEPO TTOCOCTO AT’ OTI OTOUG
uttéAoitroug abAnTéG [30]. ETriong Ba Trpétmel va yivel EekaBapog o opiouds TG LEA kai
va Pnv UTTAPXEl auTO TO MEYAAO €UPOG TIHWYV [47-48]. O KUKAOG €UPVOU pUCEWS
Qaivetal va pnv emnpeddetal 7000 ouxvd atrd Tnv Aoknon MeE Tnv idia ouxvotnTa.
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Etriong dev etTnpeddel og peydho BaBud OAeg TIG aBANTPIEG aKOUA Kal TIG ENIT ABANTPIEG
[19]. H diatpoikA diatapayr Ba TTpETel va avaAuBei TTEpIcOOTEPO yia TOUG aBANTEG
KaBwg Ta epwTnuaToAdyia dev gival @Tiayuéva pévo yia abAntég [49-50]. lowg va ATav
opBd va uttdpouv epwTnPATOASYIa AVaAOYWG TO €TTITTESO TOU ABANTA. H eUpeon vEwvV
EPWTNUATOAOYIWY, TTIO OCUYKEKPIUEVWY AVOPWTTOUETPIKWY KOl CWHUOTONETPIKWY
METPAOEWV OAAG iIOWG Kal VEQ TEXVOAOYIKA TTPOIOVTA JETPNONG TNG OOTIKAG TTUKVOTNTAG
vVa pag dwaoouv TTIo ouveeTa dedopéva yia avaAuon.
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