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FAkaA 1%@., %@.4 2ol & s sl Ay ﬂ%’iﬂ} Ak 7 2ol E ERIs] Y3l vz 7S el 9l Mann
whitney U-testE AAISIFon, BE AZO] §O58EL p=058 A5} G4 S22 =4 ﬂﬁr JrEHS
(estradio) T} ZEAAHE(progesterone)oll A Fd v«l gt Z}ol7} gl EHE &% ﬂl—]r LE #RIoA At 71
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Abstract In this study, female weightlifters were classified as normal menstruation group and irregular
menstruation group to investigate the difference in hormone levels, bone mineral density, anaerobic exercise
capacity and muscle strength according to the menstruation condition. The results of the study are as follow;
Upon assessing the hormone levels of estradiol and progesterone in the luteal phase between groups, there was
no significant difference. Upon assessing the bone mineral density of each body part of arms, legs, trunk, ribs,
pelvis, spine, and total bone mineral density between groups, that of spine tended to be lower in the irregular
menstruation group than the normal menstruation group, but there was no statistically significant difference.
Upon assessing the anaerobic exercise capacity between groups there were no significant differences in the
maximum power per body weight, mean power per body weight and fatigue index. Upon assessing the isokinetic
trunk muscle strength between groups, there were no significant differences in the maximum torque per body
weight, total work per body weight, and mean work per body weight. Therefore in future studies, if a variety of
study subjects according to menstruation condition by weight division can be secured and reevaluation of various
diseases that cause a deficit in the menstruation cycle can be carried out, then it can be useful data for the
management of the athlete’s condition of female athletes.

Key Words : Female Weightlifters, Menstruation condition, Hormone, Bone mineral density, Anaerobic
exercise capacity, Isokinetic strength
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BlotE 2H4dst7] I3t AFguiete] S41 2otgE 5
71491 £do] Yehh= AL ¥7olg} siH(1], 959
A=3 wslof| of-gsto] Wi e dgsHAl fAlst
= WEHAY 2les 9743718 it 9437
= A7t 8¢ T w7 d27(follicular
phase), izt & A2 H7EA] A7](luteal phase),
A 717+& 97 7](menstrual phase)2tal sFal[2],
A= 23~28Y F712 2~8Y A7t AdH+=
97 (eumenorrhea), 219 F7] olst HIEH
(eumenorrhea), 38~90¥9=& 7|7} 71 3&
(oligomenorrhea), 90¥¢ o4 ZAd=EE F¥
(amennorrhea)o] ATH3].

e 52 52 o= o4 2548E0A €
715 &oie] Rd/dol Uar4], FwHQlT} vl sy
AG 9] A A dHF719] o)} T WAYRI =T}
H2], 55 FEA AE 3~5%Q Frbe] H|s
34~66%2 & ZolE EITH5]. 4719 dutEel
Hol= S22 (hormone)? B3P0 R 29 & 9
on, T 5 o7t o LAY A 22

SL=

2 YH(reproductive hormonal profile)?] W=
of7|stoi[o], BF ZEHRY G4 TEE #HIE
o 97 Aozt vehdthar st

AAFES FHAA Hole 28 A3} BxAe)
U=, 77149 318 5o BUES oY, 2 A

715 e AXHE, €F A 7o) 2t A
I SIS 53] oA EAre w2 Al &5
o &A= oot E2A Y B2y 2HEo]
WAool Zgat obn|leAke] AFQl Slo| EEAI R E
(hydroxyproline) 5=7} Z75HA4] BO.2A4[9] LHt
A} H Wl =& 59 FUEE FAsHH[10], AF
Fo7t FolAe AR 50 U= Aol a7t
ATt SFATH 1] SHAITE A7 ool Sl 4
- AHAQ IPE 25 o7t 2359 JAERA 5
T AskE fdsto] < diAe] AstE 53 #7114
31 (Bone Mineral Content: BMC) 49 ¥]lo]
H7|%= RhH12] 545 A&5AQ] 5 Fojo ot
£ BV} o|A| B & Qi HolA 7e7, ¢
BEE Y €74 A7t A 54 EUf 1l
Az ol dsix = B2 A7 B_si.

A= QEHQ] A FHOE AFHEFE &

& AFe TR, AFL 3718 Ak Fast
[40tH13]. A== 7709 AFH48kg, 53ke,
58kg, 63kg, 69kg, 75kg, +75kg)o &2 FEET, A4
2 AFE &V A AsgEFS Axst=t
Z19] go]E Mo|ZH(weight cycling) 22 Q5| T2
£ B0 ojgo] dAAY AL, IY, AR 5
o] Aejd okegto] AAH7|E SHH14-16]. o|A™
S2E FH|of ojio] HAEHA = Ao Wt
7} YERLY, o]d Wohe AR FEo|| ojshs ofA
LEASE] A7 9424 IFS uF 4 9k

i (peak) & A7(average) FAtA 552
AR 2 FE0| A7) FAT YA Bo] = A
8RloR[17], 322 Bu|7} Welels €357 o
g} 11 58 T3t HIlslt) U2 FQl ARYE 250
Hojshs 59 o) FakaA whelet Wt FAkaA Tt
A A7 A3t 977, FA7| T dE o fol5)
A w2 A7 ettt 549.0H(18], ARt Ee
w719k oto] A9 D470 F7tet A7t BuE 9l
oH19]. ¥HE 97 A £FEL O A7)0 vj3] FAF
S QAN 2L Aozt glglon, EAFTo e
A 559 E3EN BAYeR ooty &
k1120, o1&} Aot drteg el YA ot
E A 599 HEE dRIgt dFoME &
ARCZ {3t Ao Aok Hus AFE 24
o211,

ojAY thget Aol Esta DAAEY 27
of m} ojzp LEAFEY] 25, 58 Aole ol
rEo g AE Ygr] gE AHolt} o= o], &
7, AAE A7} A FQd A, AAof wt o 2
7} Y] giolt22]. sHAw APAFEL of
BE 4340 Y F= AAFT AFES L
2 APson, oz iyt go] AF 2E=2
Qe LA w2 A= ulH|gt Agolct. webA
oZt QrARl] Uh 2R FUL ALY 55
3t A7k L9 Afo|g LAAH o w} vlmate] of
2 grAgo] A 28 9 3718 FA 712A=
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AT g2 A=Al 24 Kefigkao] Ajeks]l o1&t
JreAa 109e ez Adstalod, 44484 4
2 &3 715 Aolg Zlste] AFEA-EHn=5)7
dEEedHn=5)0% sttt & 7o) 13"
4 H'D'} —?‘%‘—Ei cE *l—. Gkl 9}14]71011 é
!}

R g
F Folg ATAYE. £ AT BHS
o8 e HFEE L 4
1A% S4E Table 13+ 2t

Table 1. Physical characteristics of subjects

Eumenorrhea (n=5) Dismenorrea (n=5)
Agelyrs) 214 + 1.34 224 + .89
Height(cm) 163.4 £ 2.30 163.2 + 9.98
Weight(kg) 68.14 + 453 71.32 £ 2954
BMI(kg/m2) 2552 + 1.33 2606 + 7.27
Menarche(yrs) 12.8 + 148 146 + 54
Career(yrs) 86 + 1.61 86 + .89
2.2 ABEA U Wyl
£ A70) JEAEe 24 A 94 4Ee 5
3 A 2575 AP, A7) EBF71E L9
vigh $RE A AlZ HQA GA7 ] dA 32, F
e, PN 558, 5548 At 29 34 A
Weloick. 274 MEE A% AT WA 9190 2
At 242 AYsign

2.2.1 SAMNEIES(Menstrual condition Classification)

AAAE ERIS st AR g 27 AT ¥FF,
A% A 9 71sRohE ERlst] FEgdHT
YAECATE s Reg)og FESIACH23).

HA S22(Ovarian hormone)
gdolo 44 £8 T 7|24 20] 0.5° Y FAH
= 97H 6~8% o]0 SA5IoH (8], A FHo
A AEGml) 9 AiE & 375 A G JaAE
o] 95t} EF o|AEZ]&(Estradiol:E2)T} T2
AAHE(Progesterone)S 451t

A 23 BAdEF
< YERH oL, Table 29 o] BA120g §o3t A}

2.2.3 3Z=(Bone Mineral Density)

ZUEE oF YA HAM &4 717191 DEXA(GE
medical system, U[=)E o8& & F714 g &
e 23S APstem24], 23 o, 55, 24,
A, AA e 2HE Aol L85

S2l(Anaerobic capacity)
Q S A4 AAA(Excalibur
Sport, HEHE) &
1Ag zdsta 750l

[25]. A Z2EZES

8 FF woleh &3] &,

A Agoll 0.67 Fi

""o‘l‘ol"— Astaon, 289 FHl&Ed 3E 74

3027 Hd AL TE Sk gAClE
(Wingate) AAE AASFEH.

2.2. - Azt 23 (Isokinetic strength of trunk)

Zﬂﬂ' =< % 554 449l CSMI(Humac, 1)<
o]-&-3f "Wﬂr 5’—( 10°, 60°) &AL Stk
ALY S AEE 85 SHT HE 1¥ Afo]2 11
S, sHAleE A9 g AR S 9]
H] &5 33] AAl & ZH4E 3009 Fol2 43] S4S
A8t

3. X=Xz

B Ql7to] nE g SPSS/PC 21.0 BAZZ

HE &8olo 7]& BAA(mean, SD)E A& T,
A7 B A A8S TEokA] FoHpl.05)

vy AAHe APstct. A 7t AolE AEsH|
98] Mann whitney U-testE 2A5t40H, AZ9]

FOUGEE p=052 AR,

Aged iy 948 A 7 JAERHE
(Bstradio)® ZZAAHE(Progesterone)? Z}o|&
AoA BHHoE w2 A3

ol giglet
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Table 2. Differences in measurement results between

groups
Eumenorrhea Dismenorrea 7

(n=5) (n=5) o
Ovarian Estradiol 1073 £3632 | 9922 +47.08 | -104 | 917
hormone Pogesterone 507 + 594 275 +396 |-1.149| 251
Arms(g/em?) 117 + .09 116 + .17 -314 | 753
Legs(g/cm?) 145+ 03 139 + .15 -524 | 600
Bone Trunk(g/cm?) 116 £ .02 110+ .10 | -943| 346
Mineral Gynoid(g/em?) 155 + .07 144+ 04 |-1362| 173
Android(g/cm?) 134+ .03 123+ .12 |-1.781| 075
Total(g/cm?) 136 + .03 131£.12 | -522| 602
Arerobic Pm‘@g 1098+ 282 | 1024 +184 |-313] .754
capacity | Mean Power(/kg) 557 + .97 553 £1.13 -105| 917
Fatigue Index 20,88 + 4.56 1832 £4.19 | -522 | 602
Peak Torque | Ext | 405,800 + 74.65 | 361.20 + 34.48 |-1.152| .249
(/kg) Fix | 182.00 £ 1824 | 16940 + 2238 | -.940 | .347
Isokinetic| Total Work | Ext | 163860 + 183.64|1377.00 + 18830|-1.567| .117
strength (/kg) Fix | 637.20 + 108.79 | 603200 + 89.69 | -.313 | .754
Average Work | Ext | 16080 + 19.67 | 14500 + 1991 |-1.149] .251
(/kg) Fix | 6820 +12.45 | 6620 £967 | -105 | 916

Mean£SD

4.2 SUT9| x{0|

AEAAGY dFERYS 7 23 o, 5%
55 3 24 3 “2‘ 1% ZJol & gelsty] ffsf
o]F oyA WA SH(DEXA)E ol-8sf =A%
27 Z9% AdolA 29 o, 45, 2, 55 5
= wOE PAHOE &2 o] YEH Y, Table
29} Zo] {93t Atol= gisith.

43 LAY 2SSHO| XI0|

AEH Ao FES Jd 1 FALA
(Anaerobic capacity) Ato]E &Qls}7] gl YA
E(Wingate) AAFE A 23 AT 3 o o
(peak power %BW)SF B T¥(mean power
%BW), 3 225 (fatique index)oll A /447 o]
=2 %S UEP o, Table 29 2ol f2lst xjo]
= T

)

o[r

=
=]

4.4 3£ A2t 29| X{0|

e Adn R8s A 1 5548 A 2
9] Zpol& gRlsty] L5 AlF & HH3] M= (peak
torque %BW)I A5 G & UK (total work %BW),
g T B YF(average %BW)S EAS At
Table 29} Zo] {93t Afol= giSiTh.

o] o5 24
o, EAQA Yi(ovarian) TEEQ AEZA
(estrogen)} J‘liﬂl/\’EﬂE(progesterone)—‘l A F
715 24T 55| JAEZHEE AAEZ0fA
W2 HlEZ AR5, o|AEE, OﬂiEfq-%-‘Jr H] 1.5
24 Z 538 Y] fiio] JAERZCE ofA
A™M[26], ZEAAHEZ FAt gigtoA 4, 25
Ho} Ao 2HY, dAlE fAlSkeE ARl B2
HOE AERZY} Ag5to] AgUete] S
o @FFS SAATIT27
2 AFoMe oAt drdeE YR JAER
At 22 AAHEY 287} S7HE = Al711 A7
o gste] oAEGHEY ZEAAHES S5t
A% A3 3L AdolA HHHoes w2 4
= Hlou AR {OJRt Atol= YEhtA] ekt
o} | AET S AT YARLAY nE A
H91(22.3~341.0)° SHFHAT F2 FAE Ho|
W, 5% 70 IE EF oAERA 5= i
£ H15F APAF28]eF Yrtol ol Bl of#} &5
A5 EF AERZ HEo] Yoty Hug A
29]19t= FARSE AIE VeI
IZAAHE ESF AT 94
73/ 91(1.83~23.90)°1 SHBHAT
won YABRAATA HgHos 1
Hoth ZA7]0] ZRAAHE 5% W
719 FSH&&=7F WolA|H, 7] 53t FSH-/] 4|
o] Bl T2 A5t Kpo]Zo] Pkl HiIg
APATFRBIE Aaks L Sk &3] of#p g7
+EA W2 P40 gt AtollA A7 oF
50% 717t &3t Fa Aol At o7}t vehe, o
7] G475 Aoz Q3 TZ2AAH R JFS
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