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PURPOSE The purpose of this review was to summarize the current knowledge on
the trends in athletes” health problems (and their preventive strategies) caused by low

energy availability (LEA) and relative energy deficiency in sports (RED-S). METHODS In
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this narrative review, we summarized previous studies by searching the literature in the
PubMed, Google Scholar, and Science Direct databases. RESULTS Energy availability
(EA) refers to the amount of energy from caloric intake used for exercise, and a LEA is

considered as a surrogate marker of RED-S. In several previous studies, chronic low
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energy availability in female athletes has been reported to cause health problems
such as endocrine dysfunctions, immunosuppression, and psychological disorders,
and to also affect the hypothalamic-pituitary-gonadal (HPC) axis and bone health.
Moreover, it has been suggested that an increase in injury risk and a decrease in exercise
performance may occur. CONCLUSIONS Since it can be difficult to recover from the
health deteriorations caused by RED-S, early detection (of related signs and symptoms)
and prevention are very important. Therefore, athletes, coaches, and parents need to

develop educational programs that ease the recognition of the problems caused by
various symptoms related to RED-S and promote educational interventions.
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WL MpEA A A oy A ZH(Relative Energy Deficiency in
Sport; RED-S) oF&] 43t 8ol 4= St} 187 wjZe] th4=9]
A4=Eo] RED-S ¥l $42 AYoll: 1 A44dE A X5 1
' B ol= A7 R 2ot

RED-S+= 20144 =41 239 €42l(10C)°0 23 A& =4 °]
FH(Mountjoy et al., 2014), 20189 T t+E [0C T9joj o3
glo]EE Y tH(Mountjoy et al., 2018). RED-S&= W2 ofjuf#] 718
A(low energy availability; LEA)2.2 <13} ©A3s}H(Mountjoy et
al., 2014; Slater et al., 2017) 8 S0 &2 ofA Ao Y7 #oj)
ot o] A% o3kE & 4 3o, ol A F(raid)E A ik
RED-S& LEAE Q1% B3t S350 &2 o= o] A 7|5 FolE =
goto] A7 @ 55 SHol £ F7F= vZIth. RED-S9] 7Id
2 AENAAY W3- 7HEoHA] FEEo] Aok~ 5t4=A] -
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AAMHPG) F3 ¥ 1473 do] 17 FHZH A9
Ath= AAE Lot 2L A5hy EAES] S50 F
At 10C2| RED-S o)A T2l LEA7F A4 o2 e
3 AA AlA” 0] GRS A FEHA A7 E 9 ATE &9
= TS Hol1 7|9 A5 BAE el 7] g =4
Nt cH(Mountjoy et al., 2014).

TH3A QI 7HEo U A BE0 & Sl WiH] 7|54 of, He7]
sk AR S7F 9 257 AR o g RARIESTL 2593
g Edolyd a3 747 vebd 4 tHAckerman et al., 2019). 41
FEOA UE= IubEQl 7o A] 52 2508 AREE g
FHT A3 dgol AHF oz 2E o UehHA He b 197]
o] AFHE]E ofof ol= FEFU Avd Axx AT 9 gAY
4T 22 71E37] AFE0lAA B UErg 7Fs/do] =tHNattiv
et al., 2007). RED-S& Z#H A7tsh= 3]E0] o5& 4= 9l7]
o] B JFo 271dA 9 ool wjg- Fastitt. o] 10Ce}
ACSMOA = AR5 7idsto] o idd52] RED-S o2 ¢Isi
9184 o]HRE | 1~23] A7lehs Ealstal 9lom, s A
2= 371 518 € B T 3ES AAl= v ARSSHEE dalsta
SItHDe Souza et al., 2014; Mountjoy et al., 2014).
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£ F/do]A+= RED-S/LEAR Q13 o545 Uehd 4= 3l om, 22 F&pu) HulF AX= HolH X, thold], WA AA o]
= A7EA EAS} ool tigh H AT 5FS FEo) Bkt B %), Ag AX2 LolEEY, B4, L, Hd: 5) 182 A

aguc s

A8 47

H 249 242 95 ‘PubMed’, ‘Google Scholar’, ‘Science
Direct databases ?F -2 St& AM AAHS &-8dto] AT =&
S 22 YT AA 7| EE ‘relative energy deficiency
in sport’, low energy availability’, ‘female athlete triad-
relative energy deficiency in sport’, ‘female athlete triad’ 52

£8& AAstA

oJRH41% 343 vs. AT A o X 2

ol
o

Bl AREE dFEY HHoks Il S A Al
A= REZAct AW 7HolvA] REEL2 ASHTF
2 oxyog o] JHTFS ATT H¢ B Aol Folr}
S Aeid 4= 9low, =Rl Ao dFHF At glo] E
t Aol S8 AFHA &= BS v Ho s WAy
Qlet. ol2fgt AW oA B digo] A&d 9 AR

Al DA% f, LT Aot A& TAA o] Y=t 19929 1] &
Z2 EB|(ACSM)E Aol f-5of Aglo] Uehth= 7180y
7 B, €AF, ¢ FUE 371 @4 oA oxAS 33
B (Female Athlete Triad; FAT) 2.2 %293} tHOtis et al., 1997).
ol Aget viel Zo] 3714 812 A& WA #REo] 9l
7] g&2o] skt S4do] QUThH FATO. 2 AthHc), oz 5414
S 37H4] 821 F ol E= b ol S 2L e At g
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Fig. 1. Schematic of the components of the female athlete triad, a
spectrum disorder, based on the updated 2007 guidelines.
(Modified from source: Nattiv et al., MSSE 2007)
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g SAAFEONA A TEEY o]F 20079 ACSM2 Z41421
PAZ 7g5te] Alo] Aol {7 Adaglo] Uit B2 7180l
A (low energy availability: LEA)S FAT 3 €10 & 2| E3a1%
31, FATY] Al 7H4] 8%1& LEA, 7164 AldahE: F974(functional
hypothalamic amenorrhea; FHA), Ztha352o2 435ttt
(Nattiv et al., 2007)(Figure 1). o|#1gt FATS] 8452 /49| A%
JEfellA A AR ZEA] AEHola YAHQ JHH R oA
A3 glom, AgFo] Azt At e E YA A o & 27]
A59] F14E5 AR

20149 [IOCO A& FATS AX 2 Agof| A o] A4 oz 1%
(Relative Energy Deficienc in Sportl; RED-S)0|2t= o]50& Af
2 ooty on, RED-S HdolAl g oz 252 ofd £yt
ofyzt @AM E Uetd & U, €475, ¥ 17 &t ofyet
o ohFet AW 24 715 9 A7l G vIA L Qe Al
Al8tal tHMountjoy et al., 2018)(Figure 2). RED-S2} FATS &
o5t gA|eF B HEAT F &of BF AW ouvA] AFIY =
F2 7} A (low energy availability)7} A4E9] A7 o3}t 9
AAF 75 Aste] 8 Wy glolgts e 5YskA AAlska
Rom, ALE0 A% 2 A71EE Yol 7HevA9] F84 o
off -zt Sl

Tl

ORI ot @

chafziztofsr

Fig. 2. Health and performance consequence of Relative Energy
Deficiency in Sport (RED-S). (*Psychological consequences can
either precede RED-S or be the results of RED-S). (Modified from
source: Mountjoy et al., JSNEM 2018)
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W2 oA 7H8A4

A 3001 AzF, &} EEAGolA BHsHA BEEE A7s%
off, ¥ Fdko] gt UlS ¥oluAt B AF7L o]FolA S
o e oz 7+&A(low energy availability; LEA)+= RED-S
9] surrogate marker® oAA I Yt} AHA 7+-&A(energy
availability; EA)= A3 GFoIA £52 & AHES o|A & At
&< oJuletH(Nattiv et al., 2007), ©l+= oFef <] F-A13} o] A4 =
717} A& B2 AR 7HE olUA] Al Hlastr] s AR
07 Y&t Manore et al., 2007).

7HoAA] = 2ol A3 — 25NV A] A/ A AT

RE Y4 715 F4sHA /A5 A 7HlH A= 4
o] 88KJ(45kcal/kg fat-free mass/day) A=7F & Q3}ct.
125-188K]J(30-45kcal)/kg/fat free mass/day= 7}&of X7}
FaE Ee & Y44 Ao, ol AF AES FHE of= &
FAFEANA @712 B¢ 58 7Hsst Welolth ZFgolvA ==
125KJ(30kcal)/kg/fat free mass/day ©|3l= T 2% & IHS §
TA7IA He 7HeolURA] 9] AL ZH o] A =52 XF
o] AA 75 ot AT 7t ofy=ta wee &= Qich
7F&o| A7} 30kcal/kg/fat free mass/day ©|ot= AR w 7}
2 Wol A AlA 0 A= FAAR] FF FA75 E A
71% Aske]thLoucks & Thuma, 2003; Thle & Loucks, 2004).
LEAE 19Z Q1 A Alo|idoll T o] FA 450 & WA 4
T ol AERL Alo] AF el gt QJIARFORE A obA I
g = QIoK(Nattiv et al., 2007; Mountjoy et al., 2014). 78]
Uy 9] HHelEo GEH, ¥ 7oV A = o 183 v]E oY
A BEZ Ao 4 glon, RAA AHYH #HakE 7HA et A
Hqog A7} P AxZ 70| FFFE vA 5= ik 1y F
&+ Aol 2 o] YA X7} BE AAEY FEAE d&Sch= A
2 oYzt AAskaL YA THLieberman et al., 2018; Williams
et al., 2015) 414 Z7]¢} AME7] A ZpolE WA A Y=t+H 30
kcal/kg FEM/day= HeF B+ A HARRMR)I FARE =5
o]thiLoucks et al., 2011). LEAS AdA AT (Loucks & Heath,
1994; Loucks & Thuma, 2003) ¥ d4AE(Melin et al., 2014;
Vanheest et al., 2014014 5 HH o u|sl= A3 % 7|5
of that A #x2A ASEU7] el oldA 7H4d B7F= RED-S
ot & Fejo] tfgk I ZoflA] Qul7t QS A0 R AlREHT
LEAE S-S 8= E4 AX2 Byt ofyg} ohofel AR 20
A vebdar 93l JAWHPollock et al., 2010; Schtscherbyna et
al., 2009; Martinsen et al., 2010), %5414 115 E40) wet 9
S0 P ol Aol et wje GEA YEu, A2 A
Ato] 2% Aot of JoFS mIZITh mahA B2 7HEoH R 9 &
E< ° & olgiehy] Yol H BF I8 HE Axzo] AR
2 SALES AN Tk A7 B a5t

b 1

o)

Hr o il wjn

L oA 7184 B
LT} AT NS Bk YA

£ Bt Aol
7V ZQIAL, QA7 7HgAUAE BoHe BE ABE Gl
Agolct, YuHE 02 AT &5 F oluiA ARFS 45
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7V 583 HE A7 BaolA A oA FS HgstA 7 =
Zo]lH(Burke & Deakin, 2015; Burke et al., 2018), &5X57F 4
Pol= B2 TH, 37 S5 F VA 2EFE SHota, F71H4Q
g I gofold 9@ B & F=EL Z9S|of gttt Aotk Burke &
Deakin, 2015; Cialdella-Kam et al., 2014). °]&{3t EAEELS &
7 Aol A AR ZHgoA A et T F4 Abelof] et EDA7E
Uets ZA02 A9E 4= oot I8y AR P49 314 4lo]
AEA = 49 TREH £3%7F A E W (Magkos & Yannakoulia,
2003), 2% A¢AREo] gt Aol 215 fA5] Aol 545
S WSS, FAH0E AAFOEH ol gt FAHES F&
st A} =32t Reed et al., 2013; Reed et al., 2014). T3S 4]
o] AH% 5= Brlol= 7179 EYA, §F 4lo] JEE(HRE
TS, AFHA AT E, W2 AU Wi, T Alo] A,
ol F B4 AUA e B2 7HeUA Y 43 7HEst
gk 4= 9tkBarron et al., 2015; Gaskins et al., 2009; Heikura et
al., 2018; Melin et al., 2016; Reed et al., 2014). o|&gt ZA|7} 3
24 5 ot Sz, 7He-o A 9] Akt HE Au] 9 HE7]E(,
DEXAE B3 414 24 &%), 4559 571 Fo] 9 &340l
F 715 9 g5 94 715) 223 AP A AR A4 o] g8
ohe, 22 7HEo| A Ael= B 8 A7t ohdstr] diizel
Edold ¥ &d TA o] wt 24 yehd 4= ithMountjoy et
al., 2018).

ghH, 201490] AR AE9] &} LEAFES T W2 o
YA 7FeA gt A238Yd =791 Low Energy availability in
Females Questionnaire(LEAF-Q)°] 7F&= At} (Melin et al.,
2014). o] AEA= 78% WHES} 90% Eol=E B om, W2 o
YA 7H841 1 Qe AYE S5 AEeE S dRlst=t
AHEE &= Slth o] AEAIE G50 & ARG A Kbz BdAdo]
SHE ol 4lo] AT T, oA LeAL AT B
Female Athlete Screening Tool(FAST)¥} &4 AMEE Z-& HASH
o F7He g T R 255 ES WA R /IS Brief ED in
Athletes Questionnaire(BEDA-Q)°] LEAF-Q¢} $HA| 4]o] Aol 7}
AAY fle AR E5ASE AEot=t AME 4= Slth(Logue et
al., 2018).

2o oA 1§40 B A7 2

1. W&y

e 7 golu AL HlAo] HlAL oS F2 ofF H4E
A eRto, 22 A SEASOLE et ek e 718
YA Aol s g &t AeEolA ASoHE-otA - A A
2] ol A4 7159 WA, A8 24 52Rol W], W 9
SAEA T4, 399 371 WE S YYoF ofrx g F71), Qled
a9 e fAF 4 22 1(IGF-1), 8% 328 AF 371,
FEE 371 2 vhgE0] UErdtHAllaway et al., 2016 Thle
& Loucks, 2004; Logue et al., 2018; Loucks & Thuma, 2003;
Misra, 2014). o]& S22 W32 v a3 AA)7] 52 8l o4
Ag BESAY A RAE A AA olvA & BEt7] Yl T4

Korean Journal of Sport Science 2022, 33(2), 141-151


http://kjss.sports.re.kr

S. H. Park, T. Kim, E. Yoon, J. Cho and H. Song

Sh= A0 2 Holti(Jasienska, 2003; Wade & Jones, 2004).

2. 89715

A&t EEAFENA B2 7MoY ATE BE7]s E B4 TER
o HA= FF @o] A UATHGordon et al., 2017; Loucks
& Thuma, 2003; Nattiv et al., 2007), °]&t §F= ST ol= &
et A G AR ofF] 6] YA Q1A gt HE 2 7He
A= Aot A A5 S22 HE S2E(GnRH)Y &
SH 9 (pulsatility)s 42711, HotEAoA FASZZT Faz}
SEEE W&o Wil 9 oAETHE, IRAAHE £ FAE
7tAth= SA7F AAIE L Qlom o] AL 75 Ao e
(functional hypothalamic amenorrhoea; FHA)S] § FEjZ o7
ZtHCurry et al., 2015; Gordon et al., 2017). o]&st AW EA4H
o] duivtFe] 7|7t & WAYSH=A] ofZ] geeA]| grom, Atuirt
AR AR T2 I AW AR Y] BP0 R QIS o] F AR 1
W5H= A2 oYt} Loucks & Thuma(2003)2 41288 oF4] 9] of
A5 dqgos Z BAE AFA dAolA 7| AE 30keal/kg
FEM/day ©lot2 ZAAAE o 58719] &2 717 5 FAS2E
W50l AasEE AL Felskt. Williams et al.(2015)2] -]l
A o]Fo] FA EAE St Q= ARSI olv Al AH E &
& ollvA 48] 242 7HURAE AAAFHE W F5717F 2t
A& glstoint. ey oy A 85 Hrof whet Ao vt
QFE EAL, ol ¥ Aol o & e EF 7HolHA
9] JX]+= oh&] Eg&elth(Lieberman et al., 2018).

Reed et al.(2015)2] A4+ 97 18] 1 thofst Y7 AFe) o] oz} &
FALE WO R 3 HHA Afol|A] 3UZHY Alo] H 25 YA 2
A1 5 F oUA ARFE A SH7|E HUE ste] 7189
YAE Bg7lotint. o] AollA BE HA(d4L7, 3dds, vigt
4 5947 5)2 Bt 7HoH A7} 30kcal/kg FFM/day ©]/do]92.
H 7HgoUA = 97 B4 & 94 FEHS BHE HolR g%t
Oou, B YA st Aol Hls) FEF 5 AgolA 7MoYy
A7} @A e thmean 30.9 vs 36.9kcal/kg FFM/day). 41Ztet
oA HZo] FEHLS oty & I A AT e 7|7 d
7179 7Heo A RE5 97 E5THe] B gl o= o B
2 osi7 a5t}

3. A%

o] oleig BAYS
Aoz @EHoz SuYH/FU%

& A7 AU 2
HA) ee] oA At AYAZL FURE 34 WAL 1 9
£ 25450 v} 4 TUE, o B4R R E B4 oA o

3t a9 2o g AFET S7koks A0E BuE Qlt
(Ackerman et al., 2011, 2012; De Souza et al., 2008; Nattiv et
al., 2007; Papageorgiou et al., 2018). -2 7|7 59t9] W2 71-&
YA L&k FHolA & WA Hio]utAo] FEAH A 7ol etk
O m(Thle & Loucks, 2004; Papageorgiou et al., 2017), 54 &%
o A% % 714, YEl7] Ak 2T AolZ ApolH We B
o] gt =7 F71E o] A A cHAckerman et al., 2011, 2012;
De Souza et al., 2008; Nattiv et al., 2007: Papageorgiou et al.,
2018).
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22 AAFASE F2 7HEoUA Y 5a% EA Aol AldH
A4 17.5 kg/m’ 13, F4HY] B9 A= AZ9] 85% o}, & 1
= Bl 10% o1 AF Fae B2 7HoUA 9 A RE A A =L
1o (De Souza et al., 2014), o] st A& ZFX|e} AF9] AH
< JY BRoA SHAY ¥E SV AT TR0l Sl Ao
2 YEPFtHBarrack et al., 2017; Tenforde et al., 2015; Thralls
et al., 2016). ¥ 7Fgo v A& 4]o]ol /o) d4]o], FejAof], W2
ZUEE ST 4= glon, ¥ &40 gt LTt =2 AeE2
olggt g 9lEo| Bitg o g tpeltal QltiAckerman et al., 2015;
Barrack et al., 2014; Tenforde et al., 2017).

4. A=A ZA

AgA EAl= B2 7HOUAE fEstAY #2780y A
o 9Ja Aeja EA7E @AY = Jck(Mountjoy et al., 2014). &
FAANA B YA = A= E A9 thoret SHI B
A HAE 2= 202 Yeigt vhEo] digh 482 2 7oy
Ao tigh Hie]E:AZ7E 2 4= k. Alo] o HAKEating Disorder
Inventory)ollA vhEol tigh 2 A5 A5 F4H
Al oA AR, B2 T3 5, 22 1899 ¢A9 S o
(De Souza et al., 2007), FHA & 7IA 1L Q&= oz} HAH oA 714
& & A%, A AAG, AEHAE At 5 HAaV) T
ol Yef}E= A0 2 g8 X tHBomba et al., 2007: Marcus et al.,
2001). E3t 41734 A4S FHAE 2ol 71 & F4de 7
§ A7e FaQ0 vle) 25 2 B, WA, A% U1
o] =A Yeston, FHA Jd Bt 434 AXSOE 7Hgo|
YHA7E Algke deto] o At AR o7t Sle Ao YEsTh
(Bomba et al., 2014).

5. o]/F4]o] & Ao]7}of

ol/F4lolet Ao|ofji= AFo WA AX= Hp(HY BF)
oA ¢ & Yeldth(Kong & Harris, 2015; Sundgot-Borgen,
1993; Sundgot-Borgen & Torstveit, 2004; Sykora et al., 1993;
Thiemann et al., 2015). 20|29 AYE HAH dd A4S 0
Ao g gF AoA AEAE o]-&3 ol if4lo] FHES &5l
Hsf 8] 540l B A YerEAHMartinsen et al., 2010),
QIERE B7IH A¥ L5504 Ao]Fof fHEo] o &4 Ut
YoHMartinsen et al., 2013). ]33t A7}= 5 504 4]o] %
ofE B/ W= 7 JIER7F 2 8otk M AARIH(Fairburn
& Beglin, 2008; Martinsen & Sundgot-Borgen, 2013; Sundgot-
Borgen & Torstveit, 2004). 4o ofe] W& 7| Ho+= &3}, 7}
%, 780 2 5A/83He A @ A7) Bt o2 ZH8-3t(Stice et al.,
2012). T} R AR A SV F4, AA o) B5E of=
&, 181 F7] AF 582 Asl et T 553 Aot
of Y9 2 9471 FriArthur-Cameselle et al., 2017: Krentz
& Warschburger, 2013; Sundgot-Borgen, 1994). &% +338<
£0l7] gt AT AFY St olF ol F4Alo|9 dEAxTt E
Q1o (Krentz & Warschburger, 2013), X2} 2% A4719] 34|
7} Z50] w1 AL HE5S wff Aojgofo] 99 do] Eord 4= 9l
tHShanmugam et al., 2014). o[/F4]ol= 839, Y, &5
W @ o] gt AlF A4 ol QU] ool 9FE W= AL
2 HOltKStirling & Kerr, 2012; Arthur-Cameselle et al., 2017).
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ehde e oA 7he 4 mde] et oy %
T % 4 Urh S A AR B ASBAT} F
A 7] ] 25 449l 4771 @ st

ol 2] AFoflAl Fe o] 71839 of 2] A #E(], T2 Wo], 3]
e, 794, Zﬂ%ié-i 9 o A] AHlFo] g Az Fof(4
u)d Axz 84 Alo|F 5), o]4FAlo] /Aol ol /uke oy A] 71-&
4 A BOA B2 )T 255 AN IS vX=

>~I

BE(AY, B4, 28 B2 7tad oA 2 7]Bo)ato] el
o] #1 %3 QltHAckerman et al., 2015, 2019; Baskaran et al.,
2017; Petkus et al., 2017). &717F9] oUA] ARHAF oA, &
vy At Axz 7| haro] I et A A= F5561A]
gk, A& E2 RO A7E vheFt 1A 7A@ S Aas A
A QA Y& 2710 AL, HA 9 28T L 75 &)

B Ax= 7 A o QU= 7Hdol AAEL Ut
(Fogelholm, 1994). E3t W2 7lgouRA = S5+ H4E
=35t 9o F | A& B ol shAyp - =g w14
o] A AAE B 2H Y] 5P IS Wl w2 5 A
(Areta et al., 2014). T3 B4 9 Ao 91@4go] 76| dii
o &2 #£9 Efo|dE & @A E & JHDrew et al,, 2017,
2018). oA 7H&AT 255B Y 7ol o] gt S8 % #edo] Sl
SOl Etokal 15t ofof Tt AF Al At vl FEsit
T AYE Y AR AFE gF AT A oA 7HE/32
A7) «9iet #Ho] &g BaHA o (Vo et al,, 2017), THE AF

oIF
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l-iJ PH 4
N, r°
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r
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Ee)
oX
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OIt
§R
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oA o124 FHAZ 2T 9t DI A4 At AT A4
0] SHBOL $7n $A0) QRS A7 s ARy

Fol7F il out FHAE 211 Sl=
of Hlg| LZAA 715G Y
AAHTornberg et al., 2017).
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Im
N
T
ox o
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F 5
rr
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i
o &
e (0
2y

el :LX]?'ES')Q' e St "ol
22 2EAA FPYL 2 FHE G 22 @9, T3, oAE
2% 574 oA B2 AA Y HAES HIoh HE B9 4
T H A ?:] | 2271 ==l A F8oltal o AX AT o] A
TolA X&HAQI oA AFFe R o)Al AFH AFES e
9 o= 5131 7‘%4’ 5P Yo] FHAA T H & 21"4’
1 A5k tK(Tornberg et al., 2017). 949 =+71d|® 244
EX43 Woods et al.(2017)2] AT A= 45:712] 35t & 7]2}
(‘)l— H=
o}

o]-rl m]o

Edol gL 21%7t SIS BT oA HHFL B
4

10

o, o]2f3t A A3t o 2] 7182 Edlold £ 3&o] #4

O

2 JF2 v|Hcta A A5t T3 Vanheest et al.(2014)2 123
7t Edloly 7]7F & 400m Al AlZollA 94 427t AL 9
HA52 8% o] F7IeE ¥ oy A RFo| e da JAE
7ML AYE £ A 258 oF 10% Z4sk okl Ha1ske)

o £ 08 SN HU 2 oA ool | e B
7 9 g Fol7] 918 SEASES YO B o B 24
7t g astet
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RED-S9] qjjs¢

RED-SE A¥ole|¥ FOEGE L5459 BAMAER, F1
)9 AAZ =oiof gt} AR A WEW YAt FA], B8 AR
ALY 25 E ]01 9] 50% u]gto] Triad 74 84(H4] ol ¥4
BMD7} AW §li= LEAYE AEE 4= vt &
1‘3}&‘1‘3}(Brown et al., 2014; Curry et al., 2015; Feldmann et al.,
2011; Kroshus et al., 2014; Mukherjee et al., 2016; Pantano,
2006; Troy et al., 2006), ESH 370H 9] vj= 158w 7tSA &
19%%to] A8 &= QIgith. Al 7HA] Triad 44 84 EF(Kroshus
et al., 2015) 93179 thiof AEOE thito g T AR A A
37%Rto] Triadg YL QUL o] F 1/27t0] A5 HelsHA A&
stAY 9= £ Qlci‘xq(Curry et al., 2015). +&= of= &5 o4
JECIA 389 12 S+ A7t 54 o4goA g4 ol
I oo ‘:HB““’E Ak 97 o7t W A7 ozl 9 8
AEhe RS 40 M‘}iE}(Mlller et al,, 2012). V9] AL =
7h i oA F 76 YO oA 33 %of T3t QIAEE
AR At 91%7]' HE3 SIglon, Gtk #it 9% AsE
T840 distols FEe] G Qe Aol & 3 HE glylon
(Park, 2020), 24278 9] AL E ARFAFENAA RED-SO gt Q1
AEE AR A} 95%= B2t 2ol Jolal, 5%The] ¥l itk

I otk (Park, 2021). o1& 7+ RED-SOl| tidt o3& &ol&
Zo] A a5ttt AL Yol ek

A ATE AHEH, o LeAFE AT LST2TH FHE
55 19 5% =455 7A4eH o m(Becker et al., 2012), AHE
1""‘3 2 oA =44 (Martinsen et al., 2014)2} 2 (Martinsen et

1, 2015)F E3oh= 29o] gu 7|gt 84 A4 Z2IHS F
ZH sl A of4d Atolofl A 22 Ad4] Aol AHElE ZefiolA] F%ke
1Jr SR+ o] ofshe 89(13%) 2.2 SV At Martinsen et

., 2014). ol=g A= a1 A7l 9 A AR ol a2 9

OHH# +EAE E FA o]Qof] ZiQl, ol W2 o] s 2
A] o]2]9] Q1S LR oL, AgEe] W AR wSo] s,
Huot ofuzet O AJAH] AXZ G140 W7, A 27t A=
Z0] £Q35lHDe Bruin, 2017)2t & 4= 9t

RED-SE ¢ 2324

RED-S= ## 821 &, 7houA] 2, Aol /%, 474715,
B A7 A dxle Bl e 5 ol Ao A9 gmdle &
8 ool 4= glout, RED-S= 7] At 3 ofgo] ¢ Zastn
2 A AN 2410 07 e 2w SAEe BYE € 5 9l
oF gkt oof] wls Ax 2o oA AT A 3o #el
H S8ES Al 2887 258 3 & & Qe A7H A AR

A (preparticipation physical evaluation: PPE)S i A7 7k
Al A ZBHESE H 5kl YH(De Souza et al., 2014). [OCOA &= &
FAPEY] AxZx 7L 518 9 B & I 5SS A5 flg X
Z =32 RED-S Clinical assessment tool(RED-S CAT)E 75
o (Mountjoy et al., 2015), A¥EH QI 7h-8-o L] 2] F4of Q1) L
G2 gl 9% = B ul ME] Y] Zof 9A| L o2 Bt
4 Sli= LEAF-Q 5 ot A7HI® Z4tE50] ARgEo] @11 9,11:]'
(Tayne et al., 2019). ¥ F4dA&= APAFE Farsto] A4Eo]

Mo
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Hot H3 7dSHA RED-S A88S A48 71 = JULF off GO
[19 317} o] =A% P& AT stH cHPark, 2020). E7374H, |
Alolol 191 &5 5 FAolEo fisf 2= 4 e 2% O/X 2t 154 oltolo A% 447 g2t ©
o Yo7 got 4 9lov gof tig =4 met dA) A 27t = '
Ak g 5 9lek. T 15470 27 Aol YA A4 9AL S T— | L
A= AF B2 T et A 2 A, 52 ANSE g sty e worrt
e AY o] AES F @ /M sfgo] Hrhd AF o= 4 e ‘50
o A" E ook gtk T3 FT 3714 o] FAfo|Ho] Sl A ) J
2 2o wo| gt & A9 42 24 oY ok we} 27} |x —R T |
2Rl HARE Wotof gt} 7HEE oyt dolgo] glH e 7HEolu ’ o H
s = e o == v Lo e =P pomowzesmimoma )|
A AAHLEAF-Q)E AAlsto] F-& 7Hgou Ao tigt BH7HE X85t sihiee ERa L 2 23 2ol Ak
T ko] HAS ofuhe 915 RED-S ol L A2 A WS A Aok Ix ) I -
ghet E3E @A AAFOIAY AFel et ko] Sl BE 7H- AP BM) - HE (k)2 (m?) ‘x -
LEAF-Q

oA FAF & RED-S oI € A& A& & AL At A1 (BMI < 18.5kg/m?) ’ HOMLIx| At

AR 4% L A2 A BBl BL ARG, AxAT g - Sk

o= = =E= (e} [Eop c——— 1 HFol cigt 2ol et =
A4 Edold, AHHE )2 4% &, YA =3 stofl 7 ZoF M
7Fe 9] oA sl A, Aol Aol et 4o lx
ZAS Zetsfjof st (De Souza et al., 2014). B R0 ot Sug gou 2y

(BMI18.5~24.9)2 SXIsi=A17] HpLict
o

QE ='<I Iil?_i Fig. 3. Algorithm for RED-S screening

AAAEEY AR Ee ¥ YA 7H84d(Low Energy
Availability; LEA), B8] 7]578K(F47), ¥ 24%9 FHE
2 Ayt o250 vl ¥ AR e tHSundgot-Borgen &
Torstveit, 2004), 7L & LEAE= #5351 YA HHF 52 4= &
Ao R Qs Uehts Aid ovA] 259 A0EA Uit A
AR} 5P ASHA7]= tiE A A surrogate marker)
2} & 4= QthAckerman et al., 2019). °o]o] WS AILREL o=}
ALE9] Bold A AAHE Bl A9 3719 Y E 49 4
< =ol1A kot glow, 53] A4, LA}, FHOJA RED-S
oF HAH gt SACE QIS EAFE AT 4 = 1 =2
7 Aol tigt 38785 AAS itk uiAHt o &2 of 7} A4=9
RED-S9] T2 IA|A Y #9k opjet 25 & 14733t 42 Wofok
£ 8902 Z-g517] wfge] FAET o] F8o}.
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