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[Abstract]

This study was conducted to analyze the effect of dance exercise in Aqua(AZ) and Land(ZG)
environments on bone metabolism marker(BMM) and bone mineral density(BMD) and to suggested an
effective exercise method to prevent osteoporosis and osteopenia. The subjects of the study were
randomly assigned to an aqua zumba group (AZG, n=11), a zumba gold group (ZGG, n=13), and a
control group (CG, n=12) for elderly women over 70 years age and 12 weeks, dance exercises were
conducted twice time a week for 60 minutes. As a result of this study, OC was AZG(P<.001) and
ZGG(P<.05), and IGF-1 was significantly increased in AZG(P<.01). However, there was no significant
difference in DPD, BMD, and T-score. Therefore, dance (Zumba) exercise in Aqua and Land has
positive effects on BMM and BMD in elderly women, so it is suggested as an effective intervention

method to delay osteoporosis and osteopenia.

» Key words: Osteopenia, Elderly Women, Aqua Dance, Land Dance, Bone Metabolism Marker,
Bone Mineral Density
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I. Introduction
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II. Methods
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gERf 6P(0Ad GRZ 27] 49, JIQIARR 2%)=2 Al
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2. Measurement

2.1 Body composition

A A AlZHem)2 -5 A% 24 7](Inbody BSM 170,
korea)=2 AlA|FAL  BlA(bioelectriclal impedance
analysis)&rglol  HAHEEXA7|(Inbody 720, Inbody,
Korea)E o]-&sl A5t

2.2 Bone Metabolism Marker(BMM)
RE ATUYRIEL WALE W5 SUF 57

5
*i H—Eﬂiﬂ}oﬂ o3 iﬂﬁé% AAstion], AiE A 24

AR st QAHQZFAOA)2  OSCA  test
Osteocalcin  kit((Brahms,  Germany)S  AR&-5}o]
COBRA 50101, Quantum(PACKARD, USA) AH|2 &
Aseitt. dSAIL Y= (DPD)2 T oFl 8~10A] A
oo 4A¥S AF T -200CoA PRI s
Pyrilinks™-D kit (Metra Biosystems, USA)9] X|A]%l
dielof] o2t AARE & Q% J ot (urine creatinine)
oz @As) Rt Q23 SAF AAAR-1(IGF- 1)
ELISA Kit (Mediagnost, Germany)s A}gsto] g4 H
BMsleI),

A&7 ¥ (Enzyme immunoassay)2.2

2.3 Bone Mineral Density(BMD) and T-score

U= =4 7ZH|(Osteopro DEXA, BMTECH,
Korea) Algelion HErise WS 1eg Y
HEI= AAHE0lE ol Jete] AFAll(supine position) &
= JEoIA si2fw(L1-L4)E F7sto] FatA] BMDet
T-scores EA5t9ic.

3. Dance Exercise Program

HAQEC Lolo] s|ualAl, Ma]A Alg]d] Q2 &
Z51e2 AAE Zumba Fitness L2 73 Zoj|x] £252
Aqua Zumba T2 733} X]AS Zumba Gold T2 724
o8 $ERRIBS 475 vUsto] AGIAHTL

Table 1. Subject Characteristic
Group Age(yr) Height(cm) Weight(kg) SMM(kg) PBF(%)
AZG(n=11) 73.09+£2.46 155.58+5.03 61.72£8.90 21.45%£2.54 34.81£3.40
ZGG(n=13) 73.15+£3.07 155.71£4.56 61.07£8.30 21.40£1.80 33.28+5.39
CG(n=12) 72.97£3.21 155.41£3.07 60.33+£2.22 21.00£1.36 32.14£3.20
P .907 .985 ..896 .828 .320

Mean£S.D. AZG: Aqua zumba group, ZGG: Zumba gold group, CG: Control group, SLM: Skeletal muscle mass, PBF:

Percent body fat
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Table 2. Aqua Zumba and Zumba Gold Program

Stage Time Aqua VS Gold Zumba Program 1~4 Week 5~8 Week 9~12 Week
10 » Joint relaxation
Warm-up min » Stretching
» Slow widely walking
» Merengue(basic step, two steps, side steps, 60~80 70~100 90~110
bpm bpm bpm
Main 40 front/back steps, beto shuffle)
exercise | min |  >osalstep out, two steps) 50~55% 55~65% 65~75%
» Cumbia(step-drag, machete)
. HRmax HRmax HRmax
» Reggacton(stomp, running man)
_ 10 » Stretching
Coll-down min » Slow widely walking

Zumba Fitness Tz 7280 47}x] sHAl 2] & (W21,
AAL FHlof, AR eR et A4l SAde s A4
glof glon, &g 45 &2 712 A
(60~80bpm)Z  A|Afsto]  4~8%  7|7E2
(70~100bpm)2&  AIS§3HO0H 91270 =
(90~110bpm)= XA 02 43451900} -5
7FAre) || Al9t4(HRmax)of| 81 sh= 5 0% W 15%%
ARA oz Z7IISUN. Zumba A7 AR BRZFAZE
A =5l o0, Aqua Zumbae QH LAY 7H=s }Oﬂ’\i T
28 24-27C, 42 714 =0]Q 1.2m ZJo]l D &
oA Zumba Gold+= D FTIRIX]AIE of| A —r°“5}ﬁuf.

SZz(aqua zumba)dt XAt (zumba gold) 2% 12

Z7F = 23] 93] 6087He] Zumba Fitness Tz 7212

ofstl ot ARUl82 Table 2.9} 2t}

4. Statistical analysis

AtolE #As7] sl Bonferroniz ARSZ7EE sHIH.
T 7 25 15 U 25 A9 AolE BA5H| Sl
2% E(paired sample) t-testS AA|5tYCE 2E S9]
A5 AlE £FL 0=.052 ot
III. Results

1. Bone Metabolism Marker(BMM)
25(AZG)2t R HZGG) -5 THAL A &
ek Aut Table 3.1} 2t
oce Mgkt A7Izte] golat Jartg a(P05)2f
A|Z717HP<.001)of] Rl gt Ato] 7} LEPgot, AZG(F<.001)
3 7GG(P<.05) 25 §ol5H] Z7tstrt,

IGF-1& T} A|7I7t0] Qojet Aaalg &ul(Pe.05)
oF A|Z717HP<.05)0]] 2l Afo]7F UERton, AZG(F<.01)
oA gelaiAl F7tsigick

#(BMM) Higt

=
=

2 oAl £/ E5f 248 2E golE: [BM DPDL AZGE} 7GGL 7HASHL 7ake wolol} o)
= — of— = O
SPSS(version 27.0)Z2 7288 o]&slo] GE 3t2 12 St loln wolx] Srolt} °° ” v
_ or X0l £l .
B 7 iQlse] Ha(M)a BEURHSD)S AHEstolnt i
=R 2(BMM)9t =2 =(BMD) Zatof dieh 2530 2, Bone Mineral Density(BMD)
F APl 25 A5517] Yol oldRtE 4HEA 22(A7G)T}F RAHZGG) S5 U w(BMD) Bisle &
(two-way repeat ANOVA)Z AAlstlon], A 1t @i 23} Table 4.3} 7t
Table 3. Bone Metabolism Marker
Variables Group Pre Post Effect F P Post-hoc
oc AZG 7.33+3.78 9.81+3.74"" Time 22.455 .000™
(ng/mL) ZGG 6.97£2.92 8.56+3.33" Group 532 592
g G 7.24£2.01 7.46+184 TimeXGroup 4576 018"
PD AZG 7.2943.03 6.90+2.55 Time 2.756 106
(nmol/L) ZGG 6.75+1.68 6.2711.49 Group 397 676
CG 7.15£2.09 7.31+£2.17 TimeXGroup 2.014 .150
1GF-1 AZG 124.26439.61 143.64+47.19" Time 4.904 034
(na/mL) ZGG 127.90£32.02 132.55+38.80 Group 136 873
g CG 127.10£33.23 125.19+31.61 TimeXGroup 3.417 045"

Mean£S.D. OC: Osteocalcin, DPD: Deoxypyridinoline, IGF-1: Insulin like growth factor-1, AZG: Aqua zumba group, ZGG:

Zumba gold group, CG: Control group, pre and post t-test :''p<.01.""p<.001, Two-way repeat ANOVA :"p<.05.

"p<.001.
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Table 4. Bone Mineral Density and T-score

Variables Group Pre Post Effect F P Post-hoc
AZG 0.95+0.15 0.93£0.13 Time 1.512 228
(glizgz) ZGG 0.92+0.1 0.90£0.17 Group .278 759
CG 0.92+0.13 0.87+0.10 TimexGroup 45 .956
AZG -2.03+1.24 -1.85+1.23 Time .508 481
T-score GG -2.18+0.84 -2.02+1.15 Group .206 815
CG -2.12+0.85 -2.20+0.33 TimexGroup 425 .657

Mean£S.D. BMD: Bone mineral density, AZG: Aqua zumba group, ZGG: Zumba gold group, CG: Control group

BMD= AZGY} ZGG+= Tashs 432 E9ou 79
gk Atol= Qiglen, T-scorew 5715k 4= EQ
L 529t xfo]7F UERA] F9kt

IV. Discussion
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