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AL g o] i 7)so] Esteh dde] 974
o7 FHEE @R, HAo] Al-EH 59 oy
3289 o ~Egle] 48] 7+ASHDi Blasio
et al., 2018). AAEZAE AW £3) L5 At
-5‘]_0:]y ] ]Hh’ﬂ: Z7]—94_ x—ﬂ ] 7131-31\_0]] H;QX—]O Oﬂ

FS- W)X 11 (Upadhyay, Farr, Perakakis, Ghaly,

& Mantzoros, 2018), $/8A'8, AB% Aol =
HE g S71e 1T A S AEHES A
A, AdEm T8ES  F7PIAIHGuinter,
Merchant, Sandler, & Steck, 2018). E3t, o~
ERAE AAAGEAS] 94 2 el el =
T 5229 AREY $% 240 #oJ3TH Chen,
Saliuk, Bazhanov, & Winston, 2021). A&d+
of W2, H7 7 o JHTh H7e] AR o /deA
= S8l t = vehtet, o 740 Q8
Aod JrERAC] $-83 5 AP0l Yee @
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= #AA2A7IA BH Teiaeira, Rodrigues, Cid,
& Monteiro, 2022). E¢t AZEUS F4% %
A FFo 2 A= et T 5
e A 2B s Felgt A7E B Jﬁﬂ’g
= 45~50%, 65~70%, 85~90%< ==
A 58 TP W, AREY sEe Hu
H 85~90%9 Aol A Folgh At
o7} YERSTHZimmer et al., 2016). ZAY
(2017)& ¥77] XS ez 12_?7} HujAluk
T 50%% 10%9] T2 fits 25 7819
o, A2Ed 27t Hojiuke 70/4 AT A
+& F ol S7keiitha Hasisint. £l
HH, H77] A8 AR ALEEE 91Rs
A 2 AREDS W] Y %o“}- o]’
50| LT W o, &5 7Y =
2l SEHE =g et 9l
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0] 2o 53 I gen A A& o
TYste EEEHol ‘ﬂr(chkham,
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A= = ~ZHEQHE E dgele AR, 43 Fol A 97 dAE o,
gold 3 Al 59| g3 75 Il A2 IHY ol €74 AFE glsisint. w3t A
&5 5 3 298 5 Ado] B4 G Aun 2 3U7 FH A S50 Fodax] ¢, ogH
0o A4 2% v BAL, &% F QA o7 Enlg) Adlo] glon T2 AFS ukA o
He A% T3 9 =4 Uiyt Zusiit < A= AReiglth, APl o] gALE e A
THNEH, OF T2 AT oY He2 F T e 97 223 AF A #e AW
PAAGE 1F 50| #e 5 SHOE Q8 1 AHoR © AF g Aialict. tid
#7471 949 &5 5 F T0E Lt A& A = GPower £2ZESY ver 3.1(Universitit
A FEHAE TFsstAl & Wut o} o 2E Disseldorf) & AHESl] E#A7I(n2) (14, £
RACE QG AATY 2 ALFHY FIAAZ FF) .05, AFH(B) 8b= HHsld R +
EVdE 344 WskE f=8 7ksAde] sk 1 1692 AEssint. 4 2 i ARl o3t =
du, 15 5% #d tY] AN v W1E ued F 224 Rt HE AE
Fe A0 SokA 4 AT A Bl 2 AFWIAE 1F +EATE 118 BARE 1%
& w5l tigk 2= A=t Algle] st otk A7 WAk AAA 542 (Table 1)l
ol 1% +F 7P Al A Akl WhE EF ARG Bk} 2t
=S ARcta, A 34718 o AARE &
Z s nUHYs], 15 %5 u2 Ag)e Table 1. Physical characteristics of participants
2 Hol=S Hur} Hatal) d=e F eyt ot Variable Age (year) Height (cm) Weight (kg)

Wl B 7o BAS §7A7] AL gk (n(:})1<1) 51.541.13 155.5+4.26 60.00:12.97
Z 1273 OF S ANE EF J2ERA (an\Il) 5194170 155.7+5.18 57.3+3.70
T & #HE AR R ALFWE A8 T are meantSD. GX-eroup exercise, CON-control.
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AATEE A5 A% AS7](Fanics, FES10,
Korea) & A8 417 (cm) & A A7 54
71( Inbody 570, Biospace, Korea)E ©]8-31] A

Z(kg), AL (ke), B4 (ke)S S
ke A5EA(BMI16, Beurer, Germany)E
ARt 571 2 o] EHmmHG) & 5 7t

Aoz 2d SHel] HApes =it

TE7tE47](Quark
b2, Cosmed Co., Italy)9} F4 44 547
(Bodypro M100, Du-sung Technology Co.,
Ltd, Korea)& AHgsl] Ef=dolr AA819
o ZREZE AT AP 2d J4ds 1
&t Modified Bruce Protocols Z-83l%
(Franks et al., 1998), $¥8A] AlH¥=(HRrest),
+& 2SN A A (HRmax), FoiabA
AZF(VO0, max)E F4sIAch HArke 23 A7t
A JPsiglon, A T Ve TFusEe]
9] St Betar A
2 w2 sl

o oN U

< AT 9sele] 72—53}"“ A A S0
(FT2, Polar, Finland)E %3 A
29 o AAE e ﬂﬂ% Vacutainer
Tubed} 22-Gage Needles o]8afo] W= oA
oF 10mLe] E2 AFsIglon, Ae g

g Ao B 2 3000rpme] 2 15684 ¢
e, @43 @3 esie] -T0°CeM ¥
Hysial AEA A fzlsle] EA KT dY
WOl dlzERdlt AEEEE SR8A(TG,
LDL-C, HDL-C) % Al2Edolt}, o 2~E2712 RIA
AL vHe 2 MP biomemedicals A9Fe AREG1o],
1470 WIZARD Gamma counter(Perkin Elmer
precisely, USA) $A715 AMgslo] 43190t TG
£ Enzymatic A} W& TRIGL A&AIFS A
4319, Cobas8000 C702(Roche, Germany) #4371
S AMgSle] EA8isith LDLCE  Homogeneous
enzymatic colorimetric assay AAF HHCE, LDL-C
Gen.2 A2 AHE310], Cobas C702LDL-C(Roche,
Germany) w4718 AH38l 41815t HDL-C&
Homogeneous enzymatic colorimetric assay AAF

WHoR HDL-C Gen.3 Al9ks ARESIe], Cobas
C702LDL-C(Roche, Germany) £47]5 Al-4-5}o]
PAslith. AREYS HPLC 7AF Wo=
Serotonin #1-8-A|2FE AFHE51] High Performance
Liquid Chromatography (Recipe, Germany) i

4718 A1gai0] BASGT:

4) Beck $2

T2 =5 54317] &l Beck
AHBeck depression inventory, BDI)E Han
(1986)0] =z EF3fet =75 A3l
E=79 o9 J9& A, FAA, 714, Az
A 9oz & 21 o= FAHAY. HAee

A E 44 HEE AHEstel 0ddM 3iez £

¢ 4% 7



feta, A 0delA A 6349 W= Aet  AdE AT 1% $5E 13 & &5 A
o, A7t E255 2 A2t =L A 9| 0%z FHEE 108, & &% 308, 4 &
st} -l 9OW7MAE 83814 & AH, 10 & 10822 st ¢4 AR A
oA 157<477}th 7%* & B, 16394 g AA 7 AL S " Al (220-9%) 8
2387 = & JH, 247 ol Al & EUZ, 70~85% HRmax® 2435 oH, &%
& BH=E ?L-‘rﬁ}‘ﬂ, A EE o7 (1986)9] Al Bodypro M100(Du-sung Technology CO.,
AFA Cronbach’s a=.942¢]t}. Korea, Daejeon)< #4839 &% & =7t
A2 ¢ UEs RUHYGT. 42 g oo
5) ZH U3 A ZH A% F3dA AR irds EdE
$5 2 1 A 2 ANE 29 e T FAC U 2R g B &F
Rejeski (1985)7} ket 7)1 548 A% (Feeling ~— © we Aw/kel Amso] Ad=gion, 25 &

OHT

Sale? P 83, FSE L1y Az E22UE (Table 290 AN vt 2.

- F5 (B)elA - Wi (574 A=l 9L

INrSE
th 2 AiMe &5 AR AL & F % 4
o2 U Hrksle A8 eE Hardy & Rejeski BE dolEl= SPSS 23.0(Ver. Korea) 37 Z=
(1989)9] A4 Cronbach's a= .890°|t}, TS o] d3je], T WFEY] HWd (M EFHA
(SD)E AE=3l9it). 59 W= 7o) Ao ake-2 248
3. 28 A7 g 7] &l o] BN (Two-way repeated measured

ol
$Be 2o 3(Y, £, B) 127 5%, £ 36 ANOVAZ ARSI, AT A3 Turkey s

Table 2. Group exercise program

Intensity | time
(HRmax) | (min)
Warm-up Dynamic stretching & Basic aerobic step 125~135150~60%| 10

Choreography with progression/regressions

Type Exercise BPM

1) LOW IMPACT: March, Step touch, Heel touch, Toe touch,
Main Step(One, two, three), Basic step, V-step, A-step, L-step, _ aro
exercise Grapevine step, Knee up, Chachacha, Chasse, Mombo, Twist 135~145|70~85% | 30
2) HIGH IMPACT: Jogging, Running, Front Kick, Side kick,

Back kick, Lunge, Leg curl, Jimping jack, Hop, Shuffle
Cool-down Static stretching - - 10
BPM: beat per minute.
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eIt AERgo] Uehi L% A%, 4 59
Wse] FEHE Adglon, B
oL a=.050t}.

. As}
1. NRITA U SAAN 234 S2io| 3}

AATRY WeE B4R ATE (Table 3l
AN vle} ek A, AR e A 2
AeAE I Yea(F=12.47, p=.002;
F=9.98, p=.00), AF4% 2%, AZ, AP
Fe 35 $F AN $EAND 25 5

ﬁ\_ Z

SHAl ZHaeiieh(p(.05). Al H e

]
B

Table 3. Change of body composition and VO, max

LR sy e

=14.
: *}—?*75% A3 3F &% ?W% i aal
FrefstAl kst tHp.05).

2. 0N 229 H3

dqrEZAS HelE FA% A= (Table 4)
of AAIG uie} At} ArERAL T} AlA
1t BAEAE g3 JEUA Pol(F=.8376,

p=.361), FEIE 24T 2%, 4 3
7o) 7t Lhebieh(p(.05).

[e)
o3t

Variables Group Pre Post Sig. -
Body Weight GX 60.00:12.97  57.35+10.92 Group 0.751
(ke) CON 57.30:370  57.70:3 51 tme U014

T R GroupXTime 0.002*

Body Fat mass GX 20.76:8.64  18.80:7.19 Group 0.567
(ke) CON 18.60£4.03  18.40+3.47 e 0.095

R YT GroupXTime 0.005**

Skeletal Muscle GX 21.15%3.01 21.18%2.78 Group 0.816
Mass (ke) CON 2100:194  20.80+1.88 e 0.562
S T GroupXTime 0.365

VO, max GX 27.49+6.39 31.48+5.88 Gljoup 0,8752*
(ml/kg/min) CON 2040:561  27.80:6.47 tme 0002

N o GroupXTime €.001**

Values are meantSD.

Table 4. Change of estrogen

*:p(.05. **:p(.01. GX:group exercise, CON:control.

Variables Group Pre Post Sig. B
Rstrogen ox 183.71-80.84 168.64+100.10  Croup 0.041
(pg/mL) CON 100.60:31.89 1341012260 (0 e 0.821

o YT GroupXTime 0.361

Values are mean+SD.

*:p(.05. GX:group exercise, CON:control.
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Table 5. Change of depression related indicators
Variables Group Pre Post Sig. p
Serotonin oX 98.43:33.92  144.55+50.67 (“%ljoup 02222
ime )
(ng/mL) CON 101.50+42.58 99.10£48.61 GroupXTime 026"
axX 12.27+.6.02 8.27+4.67 Group 410
BDI Time .028*
CON 12.40+8.81 12.70+6.17 GroupXTime 010"
Values are mean+SD. *:p(.05. GX:group exercise, CON:control, BDI: Beck depression inventory.
24 g3} et (F=5.81, p=.026), A% A (Table 6)° A|AIgt vio} Z2oh 5714

Z 47, AEEJL 78 5 AN £5 Aurt
e T oot ST p(.05). $-& Axe A
4 2 A I e (F=8.04,
p=.010), AAHT A%}, O2F &5 AN &
7l 283K 05).

Table 6. Change of lifestyle disease risk factors

vt A3

s

(F=15.30, p=C.001). T

AL gt L}E}‘;}m F=4, 674 p=.043),

BaAe m@h et
G Aoy A A 7+ A

Ab

T AEG &

4% 2%, 3% ¥% AAe ¥F

st F7ketslth(p(.05).

Variables Group Pre Post Sig. p

GX 125.60+17.30  113.40+15.80 Group 1948

SBP (mmHg) Time 155
CON 117.20£19.50  122.70+15.50  GroupXTime 001%*

GX 84.00+12.80 81.30+11.60 Group .833

DBP (mmHg) Time 326
CON 83.90+13.00 83.50+12.50 GroupXTime 450

GX 128.50+48.23  114.60+36.34 Group 559

G (mg/dL) Time 498
CON 107.20+46.50  114.40+44.80  GroupXTime 043"

GX 53.00+9.37 62.50+13.24 Group 433

HDL-C (mg/dL) Time 002
CON 52.30+14.50 53.30+16.20 GroupXTime 097

GX 129.90+.39.53  134.0040.96 Group 460

LDL-C (mg/dL) Time 441
CON 115.80:32.40  125.70429.30  GroupXTime 073

Values are mean+SD. *:p(.05. **:p(.01.

GX:group exercise, CON:control.
SBP: systolic blood pressure, DBP: diastolic blood pressure, TG: triglyceride,
cholesterol, LDL-C: low-density lipoprotein cholesterol.

HDL-C: high-density lipoprotein
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Table 7. Change of feeling scale

oL
R

Variables Group Pre-exercise Duration (50%) Post-exercise
0w 1.07+0.80 1.92+0.72 2.27+0.35
Feeling scale GX oW 2.07+1.03 1.99+1.23 3.02+1.12
12W 2.54%0.33 3.07£1.83 4.12+0.32

Values are meantSD. GX:group exercise.
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¥

k2 It Heijnen, Hommel, Kibele, &
Colzato, 2016). B3t &0 gt AZEWY]
TN TF MRE Fu] ¥5 Y sH 2 7
A kgl ok u]ﬂ‘jr(Coqueiro et al., 2018).
A7 2%, aF LTS & ARG %
Fo A=Ed =7} 45} | S7kskict. A%

(2020)¢] A7 BH, 4 & ez 127

1’41"(} o7 8'r

50~70%HRmax %EL—?‘%EEJ%JQ TP =

1 $% T A 2EYo] S8 Z7ksiitty B

sttt EeeHH B AdA Srtd A REUY

SEE 1% S0 2t 0 540 A4 5
o

?‘041%«1 "TUE v‘iobl, AelA el 584

0.0 Zxlo

T2 & 34 A @k (Poomalar &

Arounassalame, 2013). A& 97| wj2H, 1
T vee AEA S AT, §
ezttt Hudlgth(Donna, 2001; Nalin &
Maria, 2000). ¥ Oi:r%ﬂ/\i Beck %2 ﬂ‘:t &=
T ARG &5 T FofetA Hasisitt. o
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01]*1 ”/\1% 1% +Ee

09 =ao
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A £ T A9 A% /A 2 SR
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o1 72471t Kannan et al., 2014). A4
TAAE 749 £5& A% 2 AALE A
2 APA 29 A719) e HaAIA HT)E e
gAbd Aol e aAl7)a, T Ag JPES U

. B st Upadhyay, Farr, Perakakis,
Chaly, & Mantzoros, 2018). E3l AL &%
< AYT A ZE2HE, FAAAY] A}

B AR 22 %7}474 LR
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ol¢} Flste] £ APIME IF o
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THMezghanni et al., 2012). HDL-CE
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ABSTRACT

The purpose of this study was to investigate the effects of group exercise on serum estrogen level, depression
related indicators and lifestyle disease risk factors in menopausal women. The participants were recruited from a
total of 22 physically healthy menopausal women aged 50~55 years, and were randomly divided into group exercise
(GX, n=11) and control (CON, n=11) group. The participants were performed group exercise three times a week for
twelve weeks, and body composition, blood pressure, aerobic fitness test, serum blood test(estrogen, serotonin,
lifestyle disease risk factors) were performed before and after. Body weight and Body fat mass were significantly
decreased in the GX group. VO2max was significantly increased in the GX group. Serotonin was significantly
increased in the GX group. Beck depression inventory was significantly decreased in the GX group. HDL-C was
significantly increased in the GX group. Therefore, group exercise is effective for body composition and aerobic
fitness. Also, group exercise has benefits for serum estrogen levels, depression related indicators and lifestyle disease

risk factors, it is may be a positive exercise prescription program for menopausal women.

Key words : Group exercise, Aerobic exercise, Estrogen, Serotonin, Lifesyle disease, Depression, Menopause
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