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Abstract : The purpose of this study was to investigate the effects of combined exercise program on
short physical performance battery, bone mineral density and parathyroid hormone levels in elderly
women. This study subjects were 22 elderly female volunteers, aged 65-75 years and they divided into
the combined exercise group(n=11) and the "no exercise" control group(n=11). The combined exercise
included the line dance program performed twice per week for 60 minutes and the resistance exercise
program performed once per week during 12 weeks. Exercise intensity was progressively increased
from RPE “fairly light” to “slightly hard” (from 11 to 14). The findings of this study were as follows;
Short physical performance battery(Balance test, gait speed, and rising from a chair five times) and
bone mineral density (lumbar spine L2~L4 bone densities, and the T-score) were significantly
increased after 12 weeks in the exercise group compared to the baseline. The PTH level was
significantly decreased in the exercise group compared to the baseline. In conclusion, regular and
continuous physical activity was effective for improving short physical performance and had a positive
effect on bone mineral density and parathyroid hormone. With aging, women have decreased muscle
strength and bone density and therefore, it is strongly recommended that women need to carry out
continuous physical activity to prevent disease and ensure a healthy retirement.

Keywords . combined exercise, short physical performance battery, bone mineral density, parathyroid

hormone
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oFel QIF7t A F7FE Aom T AFET low, HdFH Y &FHT F 714
SEvEr GAl F&T  1Fste] HHstn 59 F¥e W AAFe=EN fAtades
low[2], 20179 A 1T = 13.8%7} 654 o] AR A5 FHe SHEAA AA
oA} I1HA}o|L, T F Ak elo] EAALQIH T o] F7F 9 29 el anE] 5%
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Table 1. Physical characteristics of subjects
variable Age Height Weight %Body fat
Group (yrs) (cm) (kg) (%)
EG(n=11) 71.00+4.40 157.00£5.45 58.80+5.40 33.62+5.29
CGm=11) 73.00£2.90 154.50+£3.13 59.27+7.23 35.76+4.98

Values are M*SD
EG: exercise group
CG: control group
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Table 2. Combined exercise program

Type Week Exercise Intensity Frequency
Everybody
Aerobic B Give It To Me yeah RPE
exercise =12 Cowboy Boogie 11-14 2 day/week
Cut A Rug
biceps curl, shoulder press
seated row, ankle dorsiflexion
. . . 12 laps/1 sets
-4 biceps femoris dead lift 1-RM 40%
hip—joint abduction (RPE 11-12)
hip—joint flexion, extension
sit down a moving—up
Resistance chair squat, wall squat 2 1
. - ps/2 sets
exercise 5.3 forward lunge,. stair step—up L-RM 50% 1 day/week
reverse fly with dumbbells (RPE 12-13)
seated shoulder press with—a dumbbells
wall push—up
side lateral raise with dumbbells 15 laps/2 sets
9-12 overhead triceps extension with— a 1-RM 60%
dumbbells (RPE 13-14)
biceps curls with dumbbells
3. oAy 71 7t & E(p0De}t 4aag a3 (p05)7t

oA S AAT F
4 Hete] A EEAn AIE o] el
of #% AL EF £k, oo dojA,
Total Short Physical Performance Battery(Total
SPPBIESE 574, ¥7letlen, Z Aol gk
2% AT Y U, A 7 Asieh Ao
= 247 A= (Table 3)3 £
29 Aol 18 U A/ wse eu
050l FostAl F7kskal, 1 7 iPO]%
25 F(p<05 F HRF(pLODAA &
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A (p<.001)7F ekt E"“ =
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o RO FRIAL, 28 0 Aole 127
T 5ol yxd Ho folsh 2 o=
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Table 3. Changes in short physical performance battery after 12-week combined exercise

Variables Group Pre Post Change t F
Balance EG(n=11) 3.45%0.52 3.91+0.30 0.45+0.52 -2.887°  Time 0.083
(score) CG(n=11) 3.64+0.50 3.271“0;65 70.36i9;67 1.789  Group 1.096***
—value -0.830 2.958 3.182 TXG  20.250
Gait EG(n=11) 3.09+0.70 3.82+0.40 0.73+£0.65 -3.730"  Time 3.063
speed CG(n=11) 3.00+0.63 291+1.22 -0.09+1.38 0219  Group  4.583
(score) —value -0.319 2.344" 1.786 TXG 2.328
Rising from a EG(n=11) 2.27+0.79 3.55+£0.52 1274090 -4.667 Time 17.840"
chair 5 times CG(=11) 2.55+1.29 2.82+1.08 0.27+0.90 -1.000 Group  0.486
(score) ~value -0.598 2.013 2.593" TG 6111
EG(n=11) 8.91+130 11.00+£0.89 2.09+1.38 -5.043"" Time 12971
TO{:‘(}OE;PB CG(n=11) 9.18+1.83 9.00¢1£0 —0.181*1*.*17 0.516  Group 1.801**
—value -0.402 3.162 4.178 TXG  16.622

Values are M+SD

"p<05, T pdo1, T pLool

Table 4. Changes in lumber

spine after 12-week combined exercise

Variables Group Pre Post Change t F
~ EG@=1D) 097#0.12 1.02+0.09 0.05+0.07 ~-2.666" Time  0.332
Lum(zzm;pme CG(=11) 0.97+0.18 0.93+0.15 -0.03+0.08 1.304 Group  0.472
r—value -0.011 1.588 2.669" TXG 8226
EG(=11) -144+1.13 -1.15+1.04 0294024 -3.975" Time  0.066
T-score CGm=11) -1.80£0.90 -2.05£0.90 -0.25+0.41 2.006  Group  1.724
r—value 0.837 2.161" 3.762"" TXG 30.860"""
Values are M+SD
"p<05, T peo1, T p<.001
iz Boh folebA w2 Aoz uvehton, 4, = 9|
g5z a3 (p<.001)7F rERgT.
4.1, MA+HSH
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Table 5. Changes in parathyroid hormone after 12-week combined exercise

Variables Group Pre Post Change t F
Parathyroid EG(=11)  3574£7.57 30.85£9.29 -4.88+670 2417° Time  3.273

hormone CGn=11) 36.18+12.26 3549+11.76 -0.69+5.32 0.431 Group 0.313

(pg/ml) r—value -0.103 ~1.026 ~1.661 TXG  4.607
Values are M+SD
"p<.05
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I APERFoR FEE EFese o4dkql ol Folgh RA/FHHATL Sl Ao® ey
o] TIUEE fAst & &4 o] FAZA<L oH28]. E3F Fd oA 1253 A7eh 27
FFe 1A IthEEo fdS FECBI1L 5 AAl ¥ PTHY fog #Aa7E Slslew
ofdel 74 ¥ IUE F4E I EHEF [58], o]4¥ *&& BT PTH 459 #HAE
< 7FF ARl AR & 4 jloeH, WOl AgrE Wolsty €4 ZduS S7HIA
747 o delA 2473 ALl 33] {4t ZPEo] A FFS FrH34]
=5 AA &, 9F(12-14) Ut SUbektt 2 AFolA FolA PTH 4ol F-2olsH
[55]. EFF F¥AQl AAEES o= o2 3 AN, dEFNAE F2tt 2tol7b §lsleh
ABEE st oAERY 85(1L1-14) ZEE olef e AME o= Q% PTH %ol &
7t =1, 5k AAgEE =2 IULe A% A% Aol Axtel fAREe YERH
Hoh49]. aF=dro it Al #5 59 PTHE= ZtiAte] E2H-8 2 olakarg-o] awt
FFe AT AY TS F= St FAAT £ A1 o 7)7ke] F AR PTHO I
o] BFoA 1 ZUE W3 Aolo] w2 HE & &48 o] Al7IH, g9 & TFdZ<l
BAAST BAZE Sl dixd2 SE=TF A PTH F7h= SeHgoz &340l dojdrt
T Aexr yEyten, A&5A AlE Fot F [59].
< W A odstr] flsiA "aeAoltal St 259 AAF Ax}, PTH7L AS5dl d12
AtH56]. HE BHom(28], A @H PTHO Wt &
2 Aol AFEE2 wof| =2l Rt B EAIZF] FFE AR AFtolA] FHdiibAaA
£ A&EA R Jlof 29 dio FFs Fol & HAZF 70-85%°14 21724 F W dKo7 F
T F7h TEAES] FIT FFor A T PTHS=7 716k, 22 A=olA Z 21
9] FEE AE FASAY Eolal, f4taAd B 25 Atolel 4089 FEAZNE R ¥
52 WHEEE ookt AREA R shA|of] A PTH =7t Zdasiilh ols A&Hoz 34
L2091 BotE 7ietor s wy #A 4 3t 252 ¢ & PTH w7t 4082 3EA%t
Fel 38 FFE F Aer Az = 7H SYE ¥ *F FHO fosHA H
e BeEo] AAZE o4kl SHE 2 ZAor yegtow, PTH w=7F S71etel o
2] g ol SAHAR ANE YEWlen, =t 2t 2|5H 072 5 ok B A Lot
359 27 A " A= Fa4de s dastal, 35 24/3t & FT7RITE AS Ko
Hop gl 295 /4] 2 e sl 3 FAH591.
Zo]al Z&AQl thft RF LRI Ao T3, JAAAEN 5% &5 A4 & PTH
Zag Zolzt Az FE7t S7FskA[60], ol=IRt Aolof gt A
2 £BAle SRog0] PTH 5xo| Wste
43, BgaMsEE kAN, AR e SELE, LEAT U £
LEZold Z7hE PTHE Z9 wAE 714 SAIZEO] atolE ERFITAL & 4 QTSI
3, BheEy AL FMAAC adom o olsh @e AW, %9 Puel AL 58 @
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of ol S| U] YL % ATHST) Sol 482 St SEEel oiEzd 52
Qo) & & s PTHE We Bumel @ RAgeR me| o} B 4Rse] god
o] glo] ZHo| thet YR80 E eGSO S gt ket 23 UEhd 4 9lE Aoz
[33], EFttes A= BxHoz AMgslE= PTH A4S0l £% PTHS = oiApadiste] A7t
L opaholn, 4% sl A8l uet B AAsoldot @ Ao Aekett
WE e 98 BEEVE SO olgt 2
< A= ANEe] EdloldE AAS Ax Z
& she F4E ¥ PTHE 74 [32], & 5,2 E
s & PTH 7] folshA Zasto]
FAEAEC] EdAT o449 ZEret PTH 2 AF= xS g eR 1257 B
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