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The Effect of Upper Exterimity Weight-Bearing Exercise on Bone
Mineral Density and Upper Exterimity Fuction
in Female Stroke Patients
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B AT 49 AFRekeEel o4 HEE Bxe] BUE PAT AN 7)o uAE A dohu]
ol AAEITE Aol g 24e] o4 HEF SRR AdE AFReEEEn=12, WBG: WeightBearing
1

group)¥} T R7¢l YuEEE(n=12, CG:Control Group)C. & F2FQ|& o] A3 slgch AlFe 837t F 33 Al
Alstgien, A3 di AF 8% Fof 4 57 kem U=} ”‘7\]7]'“14—’,\—(MFT Manual Function Test)S& =73}
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Fekesol U= AA7E St avpEoln, HES A A E8E o USS & 4 Utk =22 =
RE140te) =2A) AAbg Euadaut B =R aRAsattsl =2A A Buadaudt

Abstract The purpose of this study was to examine the weight bearing exercise effect on bone mineral
density(BMD) and upper extremity function in the female stroke patients. The subject were 24 female stroke
patients, randomly assigned to a weight-bearing group(n=12, WBG) and a control group(n=12, CG). The
experiments were conducted for three times per week for eight weeks, radial BMD and MFT(Manual Function
Test) of both groups were measured before the experiments and eight weeks after the beginning of the
experiments. In conclusion, it was found that there was a siginificant increase of the weight-bearing group radial
BMD and MEFT score, The results suggest that weight bearing exercise is effective in improving BMD and
upper extremity function, thus, can be utilized in stroke rehabilitation.
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[Fig. 11 Osteocore 1

[Table 1] Weight-Bearing exercise

2.2.3 LE= AMX|7|s=7KManual Function Test :
MFT)

i A7 HI M SRt ool e
42 7% B2t A ERAZAR SAKAL med)E AHG
g}ﬁ o W[Fig. 2], AR 750 FEDAT} JAYSER
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[Fig. 2] Manual Function Test
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stting(bearing the weight with the
affected hand placed on the floor)
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& ARt AlSReREw Tt 4 18] &
& A3 5o mw S wstel JA7)E ek dis
H] 3 (paired t-test) 2 AASAIL, T TEAI|Q] ew Z
WEol Ax)7)s WIlE Hrksly] YA EPEEALA
(independent t-test) 0.2 *]2|5}% Tt EASHE Q-o]4F
() 052 HHI.

1 ﬁ_—rl LHAPX}O' OII:II-x-II_| %A‘I
A tFARe] At Q] 548 AlSHakes 12
Bt Yol 56.5844.754, Bk AR 60.08+5.69%g,
i AL 158.0042.95cm, ThH] H 9= 1% wHuju] 9
, 8% Hup| 39golqlth. thxt 1279 Het Lol

58.83+6.654, Wit A2 58.83+6.65kg, Ht A
155.25+ 4.51cm, uhd] RoJ 1% goju] 8, Q2%
HrpH] 4g0]3ich

At dabe] dnky A st & 15 1 /<
2}ol= 1%Th(p>.05)[Table 2].
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[Table 2] General characteristic of the subject(M+SD)(n=24)

WEG(n=12) CG(n=12) p
Age(years) 56.58+4.72 58.83+6.65 .35
Height(cm) 158.00+2.95 155.25+4.51 .09
Weight(kg) 61.45+3.66 64.40+5.37 .35
Paretic side(R/L) 3/9 4/8
H 2 3
Dx
I 10 9
M=SD : mean + standard deviation, WEG: Weight bearing

group, CG: Control Group, Dx:Dignosis, H:Hemorrhage,
L:Infarction

3.2 iy B2 (radial bone mineral density)

H|m
2 g wal FUE AF 0@ A oot 2o
O N

390.67+25.96mg/co| A &5 & 453.08+23.39mg/cni =
61.41£0.09mg/en’ 271893, S5k zpol7 it
(p<05). SHAIRE AEH 25 AXT thxe] wn) 2
e FHH4e 2% A 387.33+£29.85mg/crof| A & =
374.50+29.12mg/cn 2 -12.83+7.52mg/ent ZHASFE AL, &
gt 2po]7} FATHp>.05)[Table 3].

>

Lo

w

.3 AX|7|5sH4(MFT score) H|m

Z+ o] i3t AA MFS £4S th3at ZtiTable
5], AFHEET] MFSE 25 H 45314, 57**°ﬂ*1
LE T 64.84+4.617 02 19.53+1.09% F715IAAL
2O MFS= & & 41.9247.5979 014 —rE
45.83+7.77H 02 3.96+0.954 Z7}slga, S0t 2
7} A ATHp<.05)[Table 6]. AZFH}ILEFO 2%
MFT HA| Hd MFS: 64.84+4.6170]1, thR9]
% & MFT xm] Bt MFSE 45.83+7.7740]90th. &+

7 &5 F Aol 19.0149.047 0], A|FHa}
%4 A7t © A e thp<.05)[Table 6] &
MFT HA| Hd MFS: 45.83+7.77740]3tt & 18
9] *F & Aol 19.01£9.04F 0|0, AF ka5t
Ha7t o =4 UEhtH(p<.05)[Table 7].

Mo ot O -{OI' ;‘.:

M? X

lo &4

[Table 3] A comparison of radial BMD between pre and post value for each group(M=*SE)(unit: mg/cnf)

Pre-value Post-value Value difference t p
WBG 390.67+25.96 453.08 +23.39 61.41+9.09 -6.86 0.00*
CG 387.33+29.85 374.50+29.12 -12.83+7.52 1.70 0.58

*p<.05, M*SE: Meant Standard Error, WEG: Weight bearing group, CG: Control Group

[Table 4] A comparison of radial BMD after exercise between weight bearing and control group(M=SE)(unit : mg/cr?)
WBG CG Value difference t P
Radial BMD 453.08+23.90 374.50+29.12 78.58+37.35 2.10 0.04*

*p<.05, M+SE: Mean* Standard Error, WEG: Weight bearing group, CG: Control Group
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[Table 5] MFS for each group(M=SE)(unit : score)
WBG CG
Pre-value Post-value Pre-value Post-value
ULM 25.00+1.88 39.06£1.51 25.00+3.17 28.12+2.87
GP 6.77+1.07 11.71+1.09 5.46+1.72 5.98+2.01
FM 13.54+2.35 14.06+2.59 11.45+2.86 11.71+3.00
MEFT total score 45.31+4.57 64.84+4.61 41.92+7.59 45.83+7.77
WEG: Weight bearing group, CG: Control Group
[Table 6] A comparison of MFS between pre and post value for each group(unit : score)
Pre-value Post-value Value difference t P
WBG 45.31+4.57 64.8414.61 19.53+1.09 -17.81 0.00*
CG 41.92+7.59 45.83+7.77 3.96+0.95 -4.10 0.00*
*p<.05, M+SE: Mean* Standard Error, WEG: Weight bearing group, CG: Control Group
[Table 7] A comparison of MFS after exercise between weight bearing and control group(M=SE)(unit : score)
WBG CG Value difference t p
Total MFS 64.84+4.61 45.83+7.77 19.01+9.04 2.10 0.04*
*p<.05, M£+SE: Meant Standard Error, WEG: Weight bearig group, CG: Control Group
71= qolo] | 4= QIrH20]. FHojAY T £ 32 Z dto] HEF IXE Ao 3 B Aot 2jo|F
=9 FEFHo] AW e = Tt & AHS EYE o] Stk
4= Qo EZ AEAQ ASRee e TEE Skl FLAAE ] o5 Al Al RehEsE AAl
Aoy EtheEd Itk S8E el 7]l gt & Tbrahim 5(2011)9] dAtolA = AleFoheEde] =
oL SRGICH21] A 2 AFs oA HESERE W S8t dSolA 0.420£0.069g/cmoll A 0.434+0.072g/cr,
Ao 2 AR] SRS 52 AASI U= AX| 2k=ol| A 0.359+0.069g/ciiof| 4] 0.417+0.075g/ci® Z715}
71%0 3] TZHGH o i of AFHeh-so] v ol5o] 714 FAdof Aol
Fo 5 A-F mm ZUE BlaofA AlFRehe 2l SHATH17). 4EAAEE nhels HES SR} o]
& 25 A 390-67mg/cm°ﬂ/‘1 &E T 453.08 mg/er FE|O| Apol= glont LR, I91F, AAASke} 4
2 6ldlmg/en S7FSIAAL, di2Folde 5 A AY ASHSY ofEE 5 w9 AT 42 7t
387.33mg/anof| A f? 374.50mg/en’2  3]2]  AaL Qlof B A} fARRE A¥pEal & 4= Qlrh
12.83mg/cnidaste] &5 & e ZUEE AEH5ke S Habibzadeh(2010)= 8F F9F AlQl oS oAt
ol fFostA S7kE Aoz yehgth AlSEehE: 22 A7RES AAlste] qaee EUErt Fadt v
TS AE3 GA =28 AR, Lin 5(2010)2 g H 59 EELE 0.843+0.059g/cirof| 4] 0.863+0.63g/
71, 9, FARSIEHS A7 FAoA 1257 AA] S Z QF = 1.051+0.147g/ciof| 4] 1.128+0.216g/cni ©. &
g AFoA AR Y] AA EUEE 11% 57 SU=rF SUIeTH24). S Feh Bk Bkt
s}aL %4 EARHBSAP)7} 37.8% F7lstl e, Ee 8F7e] TUE HSATME o Fw T FtE
7] LEwole tEEe] TEET) 04% S715k] &Y F9 BMD T-score?} #2l3 S718 Hof i
57}011 gEj7|et FARsER o]l avpHlelgal Y o & A8e] THE STkl 34 I R
TH22]. T3} Peppone 5(2010)2 Bi5dS S-8% AT 3L shlTH2s] o] APATES 85712 &5 280l
b 255 w33 1257 Ajdste] 2344 BAARL ZUES ¥igkl FFE v 4 ke AS gl
BSAP(bone specific alkaline phosphatase)> 22.4% 37} H oA E35} 8F7H0] 5 A8t g FEE
3 F &4 Akl NTx(cross-linked N-telopeptides of 7} 7343 b 2512 FAZ Q] HILE Ko Ad) o
type I collagen)i= 36.9%2] #425 Ho| AFFstesol & FAR A5 HAAch ojxd & Aot AF A
=8k 7k Al Wroletar OP EP23] au Eoergez Al Wl el #aket A=, 7713
A% AF7F A% A4 S8 Y e dide RS E3ske AlSReke sl TR A9k ST
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