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F20 & 25, 6 LI, OZ4E, X|YTHAf, EF XIE

I. A&
1. 970 ey o =X

[Hog sy} wiaA APEAA Q1o A% FA2F thatdet ool 5835 AP]4 IAE HeE
I ek E3], e 20259 2APARRI(65A] o1 It 20% ODE XYT A= o=, ofof wat A
T, AET A 9 5o wHES J—’fﬂ 870l v& J7Iekal ATHEA, 2022). =19 A4 &5
e 4T, BT, el A 71 @5 Ad ol 59 BAIE 25t ol 2= Add g 9 o
ARl =9 @Qlo] HthRyan & Nicklas, 2004) olggt FAIE At A7t =35 £XI517| flsfiA=
AH% 25 Z2IHS 3 AA 715 §A 2 A A7 S7lo] B4AoltkBaek., 2023).

Tof MEH, 50] 19 AHWHAE JiAsty el RS SV b 588 9T gt
£ Hol Zx=1 YrkBerg et al., 2002). 3], 7FAA 250 A 2AA EH|He FHLAIS} T2
ol xy®(adiponectin)®] EH|IE ZZIoto] tjal ARE FIAIE A2 HuET QItHKadowaki &
Yamauchi, 2005). ot XU A4 AL E3l6k1, P95 9 FeWAS} A2 ol el AR
S7H71E 716= BT SHARE k3brt Xl wet oft U™ A= HA; A, o]= Qlsf AT
A &&/do] Aot gAREE A o] F7FITHSimpson & Singh, 2008).

o= ot o ZYR F7F 2 A AL JRA Bibe TRt Aol FEEIOY, tiRE fAks 5Tt
AP 5= SHoE P, W 5ol kl9] APt mAle FIFE AR Ate BT A%
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olc.

U S5 Tt k05 28 £5S AU BYHQ AR BEOR, A 282 AR B
9 A2, S94, TS P 54 AT dom, W FAS HERE A HYS ATt o] 2
22 PHSAYIL, helot O] BSAL FAAYIE R4S TSI UHAAS & FEE, 2020). ol A
7 AR ne] SRS 71zl F719h WA A RS SAsk B A% sk o FHH 9
F2 vl 7RsAe] ik

71& AolME fAE 2 AP 50l AHTAN 2 E5AE s E 2Esks H BA]lo] Hirg
vl 9ltHAntonopoulos et al,, 2015). APAoA= F2HA AL 252 AW A4 ASLE F7HA1714,
AUE ol ZHAEE(Low-Density Lipoprotein Cholesterol: LDL-C)E #AAIZ|H, 1UE X|ohdl Z
AHE(High-Density Lipoprotein Cholesterol: HDL-C)& $7HA]7]& Z0&
2001). T3, 48 52 592 VK71, tAReS =oiH, AR A4 9 e’ A4 ol 71ofgtt

£ 5% Zelal glon, E3
SH 2ES Aoelal #9 A7 FAIE B ARS8 & wEE, 2017). =19 B 48 58 A
St= Qs el flglo] S7lel=tl, W 5= &9l #% A2 A4 248S SR EN ol gt ZAIE
AL & ITHEAE & 4, 2017). webA e 0] Q19 thAb 14 9 A4 715 fAlo] B8]l &
& o] d 7ks4do] =k

2 A9 FAL 12579 He 250 o4 =919 EF oixdld I AtiAF HQl F S A
T A ZEAHE, AL g SYAEHE, SEA, AL pXe §FE A5k Aol
ol e 50| A A FA E AEH A ot 93 899l 5 HeE E8E 4 A
A} gt

2 A7 i 250l k919 At Al MRl e ASHoE AU EMN, FF kel AT SRS

2. A=A

£ a9 S22 12531 FE 250 =919 EF ofdxdd gl AiAL MlE EFAHE, LUk A
i ZHAEE, AL A FHAHE, S, FRAAD miAE 93 245k Aotk FAIA

AR, I &5 A 5 oftZuE X9 WHlE A3
He &50] ofzdd JH|E S7H7IEA Bk, olE S8l tiAt 17 7AiM 7hedE AESL
< AHhAL §iQl19] WSS AR
% 29 2H=(Total cholesterol: TC), TYUE Xghll ZHAHZ(HDL-C), AEE Aehl ZFHAHZ(LDL-C),
S8 A Treglycride: TG), FAW4HFree fatty acid: FFA)Q] BS}E S7gsto] U 20| =919 AYehA
of mAlE YF= BRI
AR, B 50] k919 thA A7 E AEd Fg o] w|A|= 7o E HES
23E RO E W £50] =219 thAt 715 FA 2 AEH A o2 9% Al &5 Aol d

2 e o le HdeE o 3 250 it A 2 ASHeR ASToRH, I Y 252
B89 A =9 A7 S 22T iR 712 A=wE Atk Ae SRR Ut
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0. d749

1. & e

2 A7) o dARE JAlOl AFsi, SkeEAIR 25 Aol Holshs 654 oMY oA 9l 188 o= 1273
g 2% AF9] HglE Hweks ST AF-AE AT HAAIE ALttt AT Fo] 7|1E2 ot
AT Holrkz 65A] ol o kQlom, T 34Ut F71AR] 2ol HolshA] eigter, HEA ¥ 2=
Al Agho] glo] e &5 3ol Thstt A7, AT Fololl tik AdE AL Aleet A= AAEH
AT AR IFEAIY 542 245 Hsl A%, BAl B 77 7 7 7S ForEdth A
24 SHg dstel, A7t A3 AR AR dHstal APdE FoME AR & AFE AP
o 22 Fojrpe] Aolg wE AldehA] 2at 42 A7 Aol

A AR AAIA B2 <& DI Zt

I

15
e
)

B 97 UK ARSHs Sy

= &= Gl 2 2(%)
A 65~67A] 10 55.6
68~71Al 8 44.4
A g 7 g5 3 2 11.1
HgE(FE, 25 5) 16 88.9
A 71 pis=y 14 77.8
Brs=s 4 22.2

2. QHIHEE

A AR AlA 2432 AAAA7IAS EAE(Multi-frequency Bioelectrical Impedance Analysis: BIA)
< 0] 83t AHE EA7](InBody 720, Biospace, Korea)E AREsHe] 245ttt 24 FE2 A|5(ke), AAH
E(0), AAYFHke), AEFAFBMD solH, U 5 A Axp 127 o] SF2 24 8~104] Aol B&
Aol A AAstSith &8 A DAt 255 28-S Ak, W A= S8 o STAEE SIStk &
7 T2 AU 2% 22~24TE FASHIoH, 5Ye 24 slolA 23] HHE &7 & BdgkS ARESIoITth

3. AE % 2A
B 7l 04 £5 A 1% 127 31 33 1) A26 Wi BE 8 A Aqan £

[T
T
_?L
)
L

T R 12417 o] w5 AHIE AR &, 24 8~104] Ateloll AEE Aot
Hﬂi oot 101 o1 P -, L8 FAPIE ol8ste] Ak Aol 10ml¥ A3t
g S22 AHEF7I(3000 rpm, 15B)2 BHZ Z2t § -70°ColA ¥E Hasiold. ofF, &

gl
rlo
e
o)
0,
_?L

-
¢
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o Ho2 i
2
gk
-
gk

= Sl NoJ=EA ol HAE o= |sHtt.
g3 ol EZYEl HT = Enzyme-Linked Immunosorbent Assay (ELISA) WS ARgadto] E4s19ion, &
4 7|EEX Human Adiponectin ELISA Kit(Abcam, UK)E AR83Itl. TC(Cholesterol Oxidase-
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Peroxidase)A|?F, TG(Glycerol-3-Phosphate Oxidase-Peroxidase)A|2F, HDL-C(Direct HDL-C)A|2F,
LDL-C(Direct LDL—C)/\ |9F2 o] 83l 242 A5 B9 2471(ADVIA 2120, Siemens, Germany)E &3 &
Aotk =3 G AAKFFA) 5= (SICDIA NEFAZYME)AI2kS: ARg3to] A5 A58t £47](BioSystems
Co., Spain)& EA45}3t}.

4, QD27

2 AtolA HAJt e &5 T2 1257 F 33], 6084 APEHAoH, FAL L 2 &5
o gAA Hdes AN 1~4FAtel= 71241 He 52HPlie, Tendu, Releve)?} +3 A2+ &
BA71e 712 F¥o] ZFEQlon, 5~85A o= AlE| Y= (Adagio, Small Jumps)9}t Fo] 2 F3E 9%
o] F7IE U} 9~125 20l Kt Wo|e7} 2 %&(Rond de Jambe, Grand Battement)¥} 54 3
H(Turn, Combination Sequence)o] APE At RE 5 AAHL 108719 &4 5(Stretching & Basic
Ballet Postures)¥} 1082719 A2l 25(Stretching & Relaxatlon)_i FAEQ o, % 7= AHR: dH]
€(HRR, Heart Rate Reserve)S 7|&0& AXA 0T AL & Z/5IEE AAE Qe B T2 732 1919 A
g 52 THSHA T A oA A7 2 oFF 5 el ARl &5 WA R I e 1Y
< (3 23 Zrt

ftlo

ook

Fol HO

E 2 & 25 D203

Contents Main Exercise T|me/$et
Intensity
Warm-up  Stretching & Basic Ballet Postures (Plie, Releve) 10 min

- Basic Barre Exercises (Plie, Tendu, Battement) 40 min / 4 sets

(1-4 week) 0
- Simple Balance Training (One-leg Stand, Arm Movements) HRR 50~60%
- Center Work (Adagio, Small Jumps, Port de Bras) 40 min / 4 sets
-8 week) HRR 50~60%
- Core Strength Training (Pilates-based Ballet Movements) °
- Advanced Barre & Center Work (Rond de Jambe, Grand Battement) .
40 min / 4 sets
12 week) HRR 50~G0%
- Dynamic Balance Training (Turns, Small Combination Sequences) ’
Cool-down  Stretching & Relaxation 10 min
INE=DS

B o] nE A4 242 SPSS 26.0 (IBM, USA) 574 2738 o]ga}o] Toﬂé} A}, A ARkl Al
A& EAY 5 AR WS EAo7] Yol 7|&SA(Descriptive Statistics)E E-&oo] HAHM)I T2H
ZHSD)YE AMESISITE 25 H$o Walks HEol] ol e -Hd(Paired t-testZ HAISIGIOH, ol&
ol 125719 e &50] 5 ofrxde 9 AHThAL #iRlof| mA|= FFE EA6IltE 2 HelY] A4
A%< Shapiro-Wilk A= &3l gRlIstion, 11 A3 Hs ¥M5o|A p).05 YEt HHd= WEshe A2
E waEginh BE BAE A8 Kol p(05E AAstSinh
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. A+ 23

£ A7l 127709 B 250 oy wolo] Al Wak 8% oftlEdd B AYthA MelE SdadE
(T0), TUE A SALHEHDL-C), AUE A9 SHAHZIDL-0), FHATC) el Gelxupat
(FFA)O] TIAE 9J3re B4t A7 thit 188 thioz Be 2% A3t Fo Wale ulwsigon], 1
e ‘:}Eﬂr 2t

QWlehE o8 127700 Wl £F ¥ A sk T3 2k AFE 25 4 B FAE 625 + 521
498 AAYBE 2% U YT A 547 £ 380, 25 £ 339 £ 372 30
5 A BE SAE 262 £ 20490, £F F 257 + 2852 LAtk A7 chyRte] du

H 3. ¢ MR YEHe £ (M+SD)
B4 (Variable) A& (M+SD) ME (MSD) t o
AZAD 68.4 + 3.52 - - -
A (em) 154.8 + 4.62 - - -
A% (ke) 62.5 £ 5.21 61.2 + 4.98 1.235 228
AAHE%) 34.7 + 3.85 339 £ 372 1.101 321
BMI(kg/m?) 262 + 2.94 257 + 2.85 1.118 276

2. OfC]IXHIEIo| Hg}

2570 ) 5 F BF ofHEE skt FooH SRt Zo® Uehgth 25 A Bt A= 6.36
+ 046 pg/mLAoH, ¥& F 7.97 £ 048 pg/mlE S7FIGCH, o= SAXCE {Ofgt AolE EAt
(t=-12.32, p=.001). G+ W=t oftj2dee] Wk (& 43} 2.

H 4. OfC|ILUIEIO| B35}

Ha (Variable) APE (M£SD) AE (M£SD) t p
oft]ZH® (1g/ml) 636 + 0.46 7.97 + 0.48 -12.32 001+
H*p<_001

3. XIYTHAL £ HOIO| gt

1257749 9| 5 $ TC, LDL-C, TG, F2|AYAto] FolstAl 45t 2, HDL-C2 #2JsHA| S7Fskict.
25 A TCY A= 204.8 + 4.06 mg/dL¥ oY, &5 5 188.4 + 3.91 mg/dLE ol Tasict
(t=8.45, p=.001). &5 A HDL-C A= 47.2 + 1.39 mg/dLAoU, &5 & 525 + 1.53 mg/dLZ 23}
A F7}0}qu<t:-11.28, p=.001). &% A LDL-C $A%& 1304 + 2.61 mg/dLIoW, &5 5 117.8 + 2.17
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mg/dLZ FosHA FAoFATHt=9.87, p=.001). +& A TG A= 153.7 + 2.95 mg/dLIoH, +& &
137.5 + 2.46 mg/dLZ FoJ5H 74t tHt=10.25, p=.001). =% A FFAS] +XA|&= 7283 + 35.6 uEq/L
oY, &5 3 6394 + 40.6 uEq/LE §98H 7AsHATH=5.126, p=.001). A7 thAIRte] At B
Helo] Wsk= (& 5)¢} 2t

H 5. RIYTHA} 221 QK| s}

#H4 (Variable) AR (M£SD) AZ (M£SD) t 0
TC (mg/dL) 204.8 + 4.06 188.4 + 3.91 8.45 001
HDL-C (mg/dL) 472 + 139 52.5 + 1.53 -11.28 001"
LDL-C (mg/dL) 1304 + 261 1178 + 2.17 9.87 001
TG (mg/dL) 153.7 + 2.95 137.5 + 2.46 10.25 001
FFA(#Eq/L) 7283 £ 35.6 639.4 + 40.6 5.126 001
%X 001

TC total cholesterol, HDL-C high—Density Lipoprotein Cholesterol, LDL-C low-Density Lipoprotein Cholesterol, TG
treglycride, FFA free fatty acid

V. =9

2 AFe 12379 e &5°] o k919 €5 oftzdld 9 AtAl Hel TC, HDL-C, LDL-C, TG,
FFAC] vA= JFS A6tk A+ 2, e &5 F ofd=Zdd 27F {954 $7Hp =.001)st91.2H,
TC, LDL-C, TG, FFAZ} §9J5HA A4 (p<.01)343, HDL-C= 895 $7Kp=.001)3}3t}. ol 2 &%
o] AMALE 7HAstL HEH A4S /Ndsk= H EaAQl &5 o] 2 7S AARRITE & Hojli= |
T AE 71E A7} vlwska, Y 5] thAF A7 R0 HX]= JFel el Eoh 4S50 E =ofstaat
St

2 AFoA e 5 § EF o EY™ $A7F FoloHA| SV AR UEow, ol A A4 2
A3t} offEuEl e A ZofA Hu|E= s2Rog el IS TV, 9 E I
8-S 5h, A ASE 22051 9SS Sk Berg et al., 2002). 18U k3t APLSE S ofr]xy)
d $A= Ao, o= Qs AIThAL 715o] AstE 1 AL Age] o] FUbeks AoE dEA Slth
(Kadowaki & Yamauchi, 2005).

o< offRYY FHIE £XIck= A% 8Q10=% Ao, 53] Ak 53 &Y 5= HHok= &
20| ofrjzyle] J7to] E3Holeta B E HF QIoH(Simpson & Singh, 2008). & A ollA W 250°]
oftZUE F7lofl 3841 FF= HIRl o=, e 50 At Ed 28 59 845 FAl0] ISt
o] AHTAL @4d8te] 713 7hs/ol =71 mWhizeltHLetton et al., 2020). ARPATFAIAE F2 A1 &
50| ot ZYE] A& F7HA tiAt A%E RAsks dl 7198 4 ol Exd vt 9lom(Huffman et al,
2019), ol& & A+ Zaete X3t

B3 SHAIE FAHCE o= &Y 25 Ao AHEE STHIE Rt 59 ETE 2 Qlof, AIA|
otz gAE £A18 7FsAJo] AthBassuk & Manson, 2018).

m]I,

A
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ShE, 2 9] Fiks 7|29 A4 25 9 7E 25 A7 FARE S BYo, wE &50] k219
e Astetd 7159 R ofvet 48 S AT HollA F7HQL ool Sl 4= Utk wEhA
e 52 Tt A A7 SRR ofet, YA o 2 AA| #9859 PolE 7|99 7RsAdol At

B dFoflAE v &5 & TC, LDL-C, TG, FFA°| f-olabAl #H4skal, HDL-Co| S71st Aoz UrE}”E}
ol 250 @F A4 FLE REsty, AL ABHE EX5te] EF A mEnYE AT £ e uiEt
Rl & 293 2020).

Eﬁl LDL—CSE} TG-°4 i AT 4% o] F83 942 A8 4= Slr}h LDL-Ce W33 8
2 g7 Asko] 39 % 89107 ZRgSItKNicklas et al, 2019). &
FootA AR AL, Y 50] AYHAE Sk, LDL-C AAE
%7}*1 7l 7104 B 773 Al , Z|QloK, ek, 2015). T3, TG FA| aAE AAE At
2/gste} o] gloH, ol 25°] ZM YA AHIE 7712, A9 BolE EX06ke o 719832 9v|
SFCHYamauchi et al., 2014).

¥, HDL-CY 37t= dl &5°] A8% 4% X0 7198 78S ARt HDL-C= ¢ W
LDL-CE AAsk=s 9L oid, 5UA4sE didohs o 383 9 ATHFHAY, 2008). & A7oflA] &
+%5 § HDL-C7F 9ot 3715t AL, e &50] ALthAE Foks Ao A43% 25 a3s 7}7“ =
B2 9ugtt}, 12|71 w4 50| LDL-C #42 HDL-C &7} vl 714 ouz] 4H] Z7}, 314 &
&5, 78 A 22 EF4 o] A T7MIA AE A0 FFE vFHS TR EH@‘EJEP.

o3t Ak W &50] Tt fAtL &% ol anE 7AW, AAL iR A8 A7 SO H
oulgt FFE v F U2 AARRIT webA EE 252 919 o JAEES A 9 AEH A7 4R
antAel 25 WHes &84 7ksAo]
£ A g 0] ofxdd 37 9 AhAl B9l Ao BakH QS AForylen, kol A% $4
T A2 5 HoRA W 59 7FsdS AAlHth E3E 172 AQl W 50l ¥ T 4

1o], thAL 78T ofet W ool 7|0 4= QlE AR J|HEARE £ o=
o2t 22 SRS 1ol & AR oA

AT AL 18HeE HEE 47F Fow, R tiRxd A7 $Y¥HA 294tk RCT(Randomized
Controlled Tria)= &3} A= AFNA 7P AF R =2 AF A4 £ iz F7PH=t} o= A RS
212 A dixgtol digete 2N, AFATt oEokA] %2 Wi selection bias)e Haslotal ot 7t
9] TES FHF & 7] gEolrt 7 —? AolAl= Eﬂiiv}a T3 729 27 A-HRCT) AAE Bl
23] AFEE =Y 287t it} 81 5 99 AgET 90 6] FAGHA ZotleH, d% A3
AA 5] Zpo|7t Adtol] FFE vH 7]——“01 At °l°ﬂ ueh, g Aolde 94U € 7E Y &3
< 123k ORlEF £40] "asitt, npxeto g ¢t 7|7to] 1232 AlgtEe] A7]|HQl aIE gRlsh | ol
ot FF AFNAE o71E ol A71AQ Y 25 AIE BAoto] thA A% f4 € A8 3 o &
g HEY 987t Qltk

ol FAE AT & ATE Bl e 50] k919 A% S E hARERE o] vAE 9IS B
o AAHCE AES W37t Qi

- |

F

o ffo
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B QP 125319 W 250l o4 10le] BF ot Euel L el wele] wXE g EAsta
A7 23, W &5 F ol EWH £X7 §o5PA Z7HEom, TC, LDL-C, TG, FRA°] J5 245t
HDL-CE f2J3bll S7bsteinh. wepd wel 50] obclmdel 27h 9 et Wil o] anaele A%
sgon, ol A7 34 At ARe &5 WHowA e £59 K4S ANSET e B &5
n2 o] F9 U2t 28 BA0] FHALD & gl A AR ohet Y ol Jlefd 4 e
Aoz 7

£ AT 2 kolo) A% UL A% AR 05 AR e 250 48 KA Wl A 1l
sAelA We SELRIge] o kol A% LRIdoR FEE & Uk AS AN,

A78(2022). 20228 AF3AEd SA. dA:BA%.
, 292} (2020). "HE Z2ao] ool dEAE, F2EE U YT 2R nAE 43" qehE-88l3] =8,
78(1), 39-53.
. F578(2017). FA1A ) 50] 49 049 A/gRE 9 A7l nRle 9% A&k A, 12(1), 37-50.
, FRlofl, AEiH2015). HHE &8 A 290l kRl e] A=k ESAE ] A= B} ASASHEE] A,
24(1), 1525-1532.
o33, £ (2017). T ZEIo] Ukt oty sHA] FAA, 715 B E FEel nXe 2 det A3lE, 134),
65-86.
A, AEE. (2020). T vt SAIHES] BERRe-5o] S AARA, A, AMrgel A= I3k dekedelstslA],
8(2), 109-119.
F|A. (2008). 877 W F-GrEIHo] AR H BFAHE WA= I F=F-EAE}IA], 16, 103-115.
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ABSTRACT

The Effects of Ballet Exercise Participation on Serum
Adiponectin and Lipid Metabolism Variables in Elderly
Women

Taegeun Ha* Woosuk University * Yusun Han** Changwon National University

This study analyzed the changes in serum adiponectin and lipid metabolism variables following a
12-week ballet exercise program in elderly women. The study participants included 18 women aged 65
years or older, and a single-group pre—post experimental design was applied to compare changes before
and after the exercise intervention. Participants engaged in ballet exercise three times per week for 60
minutes per session over 12 weeks. Serum adiponectin, total cholesterol (TC), high—density lipoprotein
cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), triglycerides (TG), and free fatty acids
(FFA) were measured before and after the intervention. The results showed that adiponectin levels
significantly increased, while TC, LDL-C, TG, and FFA levels significantly decreased. Additionally, HDL-C
levels significantly increased after the intervention. These findings suggest that ballet exercise may be an
effective intervention for improving metabolic health in elderly women.

Key words : Ballet exercise, elderly women, adiponectin, lipid metabolism, serum lipids

E32: 2025.03.09
=RAAMD: 2025.03.26
AR Y 2025.04.10

Professor, Department of Sports Coaching, Woosuk University

Professor, Department of Dance, Changwon National University

Copyright© 2025 by the Korean Society of Dance Science



	여성 노인의 발레 운동 참여가 혈중 아디포넥틴 및 지방대사 변인에 미치는 영향

