-8 b= J?‘i*f"%”%’f%f»&ﬁkiizﬂt%ﬁiﬂ% ;
PR BAR NP F A B

AE—' dEmE’ KRR TR #BLS READ REFS

B =

B AR EFERIFHRREBATRERE G SRR -

Zik 1742008 F 7 HE2009F 1A BEREEHILRNBERMBT AT EHE
R 25 A (%/F =13/12) AF R E (5% :71.96216.08 3% * H M H S15# 2434 +
293 kg/m?) » FTAHMBEA 21 FHEFT XA TRALHBAEITHRE - #5518 A K
l%ﬁﬁ’ﬂ%ﬁ(#hyZWm)ﬁiQOAﬁégﬂﬁﬁzﬁ%i FEHRRT AR
EoiaRkE o R (Kk/5 =6/2) Blsb 2 MER B % ﬁﬁﬁzﬁﬁﬁ%/ﬁmio
%OKG@HM@%ix&EXiﬁ&%kﬁi%ﬁﬁﬂﬁﬁ JEAR A o

HR  REFFTLART R FH AR LIKE ZE ?sé:\fﬂlﬁb 7 12(28.0%) % 8 i
(32.0%) » L F FM(n=12)F 41.7%EKEE > 16.7%54 B A H K M (n = 13)4 15.4%
BAKE & 4625 B H R M AMZETRAHHA B 4L 5 BMD 951 & 0.76 £ 0.157
% 0.797 £0.112 (p=0.562) ;: B % BMD % 5| % 0.621 + 0.123 % 0.675 + 0.138 (p =
0331) c E#it A TFHEEBRE 550 ~MEALTRARFLR AL S BMD 2 3 &
0.756 + 0.136 (A~ A AT p=0.68) % 0.794 £ 0.123 (EA-AATHE p=0.819) : &
B % BMD & 0.609 £ 0.125 (324~ A7 ¥ p =0.018) &0686 + 0.13 (SZA- 3 e

p=0.381)c AL FH>H(ANCOVA)REARGFEH -HH B EBERAIBRASHE
BRAAEREZTEERANALERTARTEE %&%%ﬁé%mﬂm%y@%éﬁﬁﬁm

#%(p=0.638)
Wi REBBEBETESFERATHARAKRESRAT EHETEMSL 60% - FHH @A
E%%%%%%@@@Fﬁﬁi EERBERERK > TREZLEZSEEAL MM
BRI A AL AR SRR B 5 e R H B IE 09 K o
( BB EFHPZELFEF#:4 2009 5 4(3) : 169-178)

S EEE RS X AR

e

BASERD : EEM ISR~ KE

LG E2RET MBS REAEREEMN PRIXZHALRREXERTEH B IR KRERZ AL FA
CHEAER SRR BEER CCE LRI KBE R
WAMEE  REAT
WIAR : A TRERA% 13858 (LRI RERAFRTERFEN)
&3 1 (886)6-2353535 Ext. 5210 1% .5 : (886)6-2754243
E-mail: paulo@mail.ncku.edu.tw
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R E A FR AT R BAE LR B6 R0 R R FA4B53M
HI= TIUHHRCR - FEEI AT Julius Wolff

IR O Fan K5 5 22 RHEE 2D
AR s IETEET TR I L i g
o FH BT (08 5 T e e T R S 2 1
— M R S P o e T B Rl LA A 18
T R R R - b th A B R
AT Pk - HorhE B ik g [ T
Joil i ) 165 10 15 B2 AR [1-3] 15 B BRFASE
TEHFFRIE 5 3% 4 R R w2 0 12
& 1% B i 205 B R AAE TS B & 1
SEARIE IR 1%-3% KR K [4] 0 Z2EkE
3 (SRR IR 2 H B E B RAE
[2] - B EIHIRA —FRILTER
20% > = j#H 18 R I A K2 IR BE A &
WIRGERES - BE VR =70 2—RA
Re B E1E HITIEE » K B E BRFARE K
BT E R E AR AL T[4] © 1993
5 L e e B R [ 65 5% LA |
=TL M ARHERR » 65 5L Ei
ZH B MERSEVE B I BATZR 5 19.8% 0 1
HEEHIES 12.5% [5] © € 1999- 2001 [
PR R B R B B I 50 sE UL B S
B RFAEZ I R B B 1.63% & 1
11.35%[6] © [R] AR fHEOR &R 58 2 B A\ #8
BT S Al A 3 M s 2 e [7] B
26 B HoAth nr B R 2 W B B s AR 2R
FH3E[8,9] ° 2000 51 65 sk LL & N&
BHERXET - BEARREEIT G
B R T 58 M B 67% 0 221 T i 73%
s REEE T ERR IR AR 27% 0 1tk
H 20%[10] ° W] LB E ERFAME AT (2R
B BB o
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(1836-1902) i SR W & H 9 IERAE®
BH EI o B BHE RIS IR E R
e (FE -~ KN -~EE) > W
%9 Wolff EH[11] - W 5E4E 3% K2
FH H & 2R 78 T LA ) TE 5 0R ) SR A £ -
BRI bR P R ) ] LU B E E R AR
WP E R T o # M 5R 77 (mechanical
strain)fic & &1 1 52 & S 28 (Hz, Frequency)
AL IR E BT R + TAEZR Y 5 2
Kipug)) » B EEERME » FLUESR
Gyl et YN INAFE S NS BN NN
REFH T AEZE KT 30HZz[12]f) EE B sk o] LLsE
RFE R 58 B ThAU[13] - W Se th B & # T
70 (i 47 A8 1% 20 M o K W R % 10 77 S5 15
SRR E# P S (30HZz, 0.2-0.3 G, 2
microstrength > - TN RIE# £ 0.15G) A
FEl AERE 12 (i A 1% vT LABHRAE e
J B 30 6 BRI B2 7 [14,15] < Fir LA
% 7B E IR EYREE 29 JEREE
TEE B/ AR 05 R < B
[16] > SRTM & 8 R A MR RS -
AR SYNIS =Y 5%: - E E
KRRESHE B E B0 E) 1 LN ) E R
» BRI S g R - BB A
B TR fE bt E AR R 2 g0 o R
PRI EE AN K BH ] ~ B~ K
BTERALG B R AR ER bk A
FEl & 2 i g E ik ol ge s 458
PRFAE » FRORIRIR b0y fEbe K 1 th s fth
{5825 2 A2 > B rh 2 AE T SR Ath A
6] A B E SRR R REIRR [17] 0 R
NSEETNREE —HEFEREA
BIFHEEGRE > AR
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[4,18] - AT & M IRGE BAE A 2 A B E
BRRAE A T AR HUE BN E = 3B B 28
& TEBG RITa ERa Ra ) i /720 0 (Hig %t
A€ AR - BLEE) S R AT
HIE iR AR s X sl R
TR BT A S © A FEZ (R
A BRI RE R E R A B 0B E 5
FAREREATES - 1 B2 B 6 5% 1] LUAR 15
FERLR

MRIERTT A

ASHIE 5 £ A B B 5 fef DR S Bl TR A 5
o JEEIV 5 8 ref B RN EE RS SR
A ] BTGB RIS R
AN 52 2 U 2SR YE o 1 B EE O 45 T
I A AR ~ JEIE A ek 8 BB & iR
& ~ REMATE A0 & 56 R Bin Btk -
HEBR fE HEHI 2 Az ZE 8K 5 S AR 5 ~ O
B ~ ARIRAEZE S 5 AR ~ 1
~ B EAE - A TRAETEHEAY) ~ BHE (
WAESHTT) AR ~ SRR ~ .0
AT ZEAR 2 S o AR 25
i (/B =3/12) BHFRER (Fin -
71.96 + 16.08 5% > B8 EH RI5HE 1 24.34 +
2.93kg/m?) - FiZal H WIS/
AWrgeZ HE ~ BEm ~ A R E K FHIEA
PR < sk - P 32 e & AR AE 1 38 5
AL 3 SE A CENTYN -G e =Rkl
5] 7 (W 5% 08-007).Z 52 E =& -

HIRT5A
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FREEZELL2 . 1 EREK G55
BT B i B S MR RE SEE T I SR I S 2008 A 8
A Bta LT /S8 A b o (KB SRR EE)
1677 LU HARET 20 49 #8195 LA H
R BER 10 47 $8[14]80@ — K 20 57§
AI[15] © #8% [ B M ~ PRSI R
EIETEE KBS E - Aff5e.Z
FERHH (2015 = 7/110) LR K 20 77 $8 Uk T
A B85 I (Juvent 1000, 0.3G,
32-37 Hz) » HEWHR Y LRI EHRGE
a1 #I[14,15] > ¥R (/B = 6/12)Hu53T
POV BRI B EE AR A
72 By 2 (B 2 BhiA B (Juvent 1000
placebo) ° it & 2 &2 K8 B g 11 HI
FH B4 PR 3% T [ P S+ TR B » o —
137 & 2R A a0 s 7 ISR
LIRSzl 2 BB 1 -

E a4 2 MEHE RS m e EE
SRR R > AT R A
Bt B N EE HEASE NS > BB
NAEBEEEAEREELER (Fln ~ & -
BEEE ~ BEEE ~ BIIRN - B AThzE
RO FAETEEE (TR ~ T A% ko E)
Zi8) o MZEHHERRTER SR (AR IR
~ IR~ RS R S O A R )
KEHTRE o PIRERAEETEE 0 M H)
ka6 {8 H % DI B X Erg & X ek
Y5 3% (mobile DXA, Hologic Explorer
QDR)HI AL MM EET W B I B T
#E(BMD, glem?) il o &2k DXA #iHl
7 P[] 2 S5 PR s il S R N B
1T LLRE R DXA ShE 2 — B - AR K
HAEMNE 30 P EFELLM (FHnf 48
F 82k : SR EEREA 19.1 £ 33.1



EHAH e RS S PT UER AT

kg/m?) 22 i & T RS e P T i S
1.51% > fx/ N FR 72 (least significant
change, LSC) % 4.19%: 1£ 2 & /& 1% 1.42%
I/ NEEE RS £ 3.93% : {EEMEE (L1-4)
G £ 1.15% » fr/ MRS 3.17%

B E FRFAIE Y A2 I A R 2 (R4 I S ey
A RHAR P LR 2 AT R AT - B A
Bl 20-29 B HEHE A\ L PR E MRy T E
(T-score) KiA-1.0 R BIEHEE + & T {H
1M12-1.0 -2.5 Z [H5EE ik Z (osteopenia)
» IR Z F5 1K = (low bone mass) & (K&
% (low bone density) ; & T {H5 R 8/
-2.5 IRFHIE2 [T 5B B BRFAIE (osteoporosis)
[19]

et o

AHFFEHIE L7 ik H SPSSWIN
HCBESS 13 fi(SPSS, version 13.0, Chicago)
o MENRE G B BANG H R IRERRE
ZEENAERBERLL 180 K o {H A K H#
%K 75 ¥ € (Chi-square test) i 43 A7 /i #H
[T I S 15 T R RAE HL AR 55 J I 3 I )
7= 5 > DIJEST t #5€ (independent t-test)

HA4EB3IN

Kot Ay ~ B E =R -~ 8
TRV AR B R S A I A2 5 o D
FC T t 4 5E (paired t-test) LL#R A FH /1 A Hil
%20 E % 8L o (I8
HT(ANCOVA)FAEE L HI| ~ - fin ~ 38 BB 2
S REETE A E R B
Tt W FH AE 1 R il 1% % BE R SO L AR o
AT E R E R AR - DL p (B <0.05
BT A =R MHE

ES

X 1 HUR2E 25 2 E R E
i o FIGEENES 71.96 + 16.08 5%
(41~93 %) > S H8'E =B 24.34 £ 2.93
(20.17~ 30.63 kg/m?) o LUTH 5 4E fH % €
Fi[18].2 B E PR AE B & 8 2 53 7l
5 28.0%J% 32.0% » Hr 5B (12 f1)F
A1.7%E KT & » 16.7%5 5 'E R EFAE
(13 1) 15.4% 51K E & » 46.2%5
BERFRIE PR A B D > /i
Z R G B e BREAE 1 HL AR G A A T 22
F(p=0.197) - BEELL L HEEEENGRE
B0 L A2 9% (p = 0.005)

K1 BERETEEERARE RLERTH (FUMLIRE L)

%éE %‘l% ;ﬂ% p value*

(25 1i1) (13 1if) (12 1i1)
A (5%) 72.0+ 16.1 77.3£ 8.9 67.0+ 19.7 0.110
O B 5 ] 41~ 93 61~ 89 41~ 93
B BEVB R (%) 55.0+ 26.2 69.7+ 12.4 41.81+ 28.7 0.005
B 88 2458 (kg/m?) 24.34% 2.93 25.04% 3.44 23.69+ 2.33 0.260
By 8P B W 20.17~ 30.63 20.17~ 30.63 20.55~ 29.02
1% S 2 B (g/em?) 0.639+ 0.128 0.664+ 0.118 0.615+ 0.137 0.349
P15 5 S 5 A [ 0.437+0.831 0.484% 0.831 0.437+0.818
2 B 555 B (g/em?) 0.772+ 0.144 0.828+ 0.132 0.720+ 0.139 0.06
2 B 5 0.468+ 1.069 0.633+ 1.069 0.468+ 0.942

*JET t £ 7 ( independent t-test) 53 7 W 14 ] ) 72 B o
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22 MBI RRNAAFZ0OMARLZ6MABRIREERLARTREET
(CEHfHE + FEHE %)

%5 0 i H % 6 1 H p value*
HEEH (17 11)
15 SE 5 B (g/em?) 0.621+0.123 0.609+ 0.125 0.018
2 E B % (g/em?) 0.760+ 0.158 0.756+ 0.136 0.680
HIEFH (8 i)
e 5 SE 5 B (g/em?) 0.676+ 0.138 0.686+ 0.131 0.381
2 E E % (g/lem?) 0.797+0.112 0.795+ 0.123 0.819

A EF t B8 E ( paired t-test) 73 K745 0 [ A K 25 /{6 H I 2L -

A3 AREZEDERITROAAHBAIMFARLSRETHAEREILLER
(FHfE+ FHHE%)

BB R
iﬁ;ﬂ) iémf)ﬂ p Value* p Value#
TR (BIL) 10/7 2/6 0.124
FEE (%) +14.3 69.9+ 20.4 0.666
B BB 1 (%) 54.4+ 28.1 56.8+ 23.3 0.839
S H & 58 (kg/m?) 24.68+ 3.176 23.62+ 2.348 0.408
e B S B 9 B s L -2.07%= 3.35% 1.97%+ 5.61% 0.045
2o i 02 2L R R AR 0.23%% 6.98% -0.44%3% 3.65% 0.638

* PR 22 5 - JERIE IS R T ke e - AR IE S RO thRE -
# AT (ANCOVA) LLE i fH 22 B R B i ~ TR ~ BB E AR b S8 E B HF Bk -

Ll s A 1 72 ) e A B AN R R 0.123 g/em?® (B fif I LL#% p = 0.819) 5 I
0 AR ~ B e R MR bl $H BMD £ 0.609 + 0.125 g/cm?® (B fij ] Lt
T GRE 72 5 o o AR E B (17 1) B e # p = 0.018) f 0.686 + 0.131 g/cm? (Eil{ij
FH(8 1i1).2 2= #EH BMD 43 553 0.76 + WIEL# p = 0.381) » B B kH B 3 e fH 2 5
0.157 g/em? ¢ 0.797 + 0.112 g/em? (p = H BMD & 2B A IS > L H B Bl
0.562); i%H S5 BMD 43 Il £ 0.621 + 0.123 Z 5 $H BMD ik B2 ISR 22 52 o ¥
g/cm? Kz 0.675 + 0.138 g/cm? (p = 0.331) MR B AR (R 2) - E— DGl ReFE
AR Z RS 2 B > BRI 2 AR B G SRR S B DU S B A
Z a5 AH R o (ANCOVA)FiE A RIVFEfn ~ M5l ~ 8%

FNE H 1% 525 E R R EG Ve 7R e By e SR DU B B R R
KBRS 99 K » LL 180 K 8 REBGH A BT 1% /A AH 7E B 25 T R S s 2R 8 B 7
P EBRIB A 55.0% 0 HAREHE 5 $E BMD ##{b & B MR 2.07% »
54.4% > IR 56.8% » WA #H & ] ifi £ 1 S BERE B 0 1.97% > W fH 2 617G #iEt
725 (p = 0.839) o JN{IE H 1% B BakH Bl ¥ IR 725 (p = 0.045) 5 {Hi2 2 H#E5 BMD HIlfE
#H 2= #5H BMD 77 5l £ 0.756 + 0.136 7% (p=0.638) (£ 3) °

glem?® (BLHGHI LR p = 0.68) K 0.794 +
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S

AHFFE LIS B DXA 74 BE R B AE b
THEF MR A E5E 58.4%55 (K45 & 8¢
BB B FAE R o 2o PRI R 61.6% »
KA 2R B LUR B o I h A i 92 [17]

» (H th JHR R BB (RS B i 2K 1R

REALLT- 33 3 KR AR R B B RLH6, 7]

o FHAEEHESE A% - FrE R LI DXA
W 6 2 BE B 72 P A8 B A o A/ N R

Z#{L(LSC) » (B2 MM 2 11 1m)
C HEREN RS HERE TR AEZ

(AR AP AING BB E AR FE i > (615

HRASEAIEM3] °

JEEEY e B E RFBRER RN L
SRz — » HIE R R EENG
AU E A AR BAF 5 - R Eha R &
AT B FE o7 B m AE E o Y 4 B AR
(whole body vibration) g /& §8 {555 & 1Y) &
HOIRBY A K RE » AT B R R E o
FAE 1981 Tk PEAE i ih A 22 8 5% R PRI
72 #fj (mechanostat) fHEA HY SCFE[20] © iH ]
Rubin 5 A% & — R 9114 B = Bl 16 1% B
KZENEEEXE®RFRGZF EH[16]
o1& Gusi ST HETTHIURFZEH » 28 fi1F4%
1% I 22 {5 FH R B 06 8 \ 80 F) 13 i) 4 5
B e i L AR B S A o T
gerh R A a2 R =R (BX
NEE & —0HE) EBNGE - FAE
WRER =R (K55 08E) » @
A o WEFTHE RN » HRE TG B I HE B S
5 % R R AR M 4.3% 5 AEHRENG
SECHE 25 17 R T 29% - 1T AE RS FHI ZF
{éip % N e 3 11 [2] © 53— {18 EL I BSE (4 AT 52
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HH > Verschueren S5 70 {7 1548 1%t 22 (
EHT S 58~74 %) 02 B YIRS
(25 i7) » BEHPTANA (22 177) B B HRAH (23 1i7)
—AHERER o SRME A % REHAE E
(isometric) & B RENL 1 H BHEEC = (475
F% +15%J + 16% » p <0.05) - K HN
A EEEE (+0.93%, p <0.05) -
BE BN R AE e S B R ) 0 22 B %% 3l
WA (53505 -0.60%k -0.62% ;
p > 0.05) [22] - [P EEBI6 H 15 ] Al GE X
ZEEENBREEI LML HhEE
(3 5 Bk 2 Wolff E At [11] - ZZERFE—
Tl R AR B SR = SRR R B ) -
Ko B m SRR R ) o (S E A AT
[ BE P AR SZ IR ) > T AT B i
AR S AR [23-25] o BLAY o BFSERS
R R R iR B v A58 S5 08 e A B
I > J&] 388 bk E2 R a8 S it I [ > B
AT I 38 T s 288 i AL [ 25]

Frg /S i H i Z Bna B At seh
i R BB 2 G 5% SR
R o BB SRATREIEAS SRS A HHIE]
[14,21,22] » BRAMAE RS Pl REH R IHK R G
RLLASR o B HMER —HER (
e ERES - —aHIREESS) o &
A RE E BRI RABCZBRES 25 (i1
R E A R R B R HL - [R5 & e
AL 18] 2 A Bn S v 7 S HEURELT 52 - e RO
Mat 7= S E D A RE RS G B i K Bl ol 2
FERE o ST RN A A W2 E )
RIRE B E R E S 55% » R KE
41.8% > [Pt I BCHE B B O (R 52 72 BE R K
s AlRE R AL A —5& > I
BRI B A — B AR - BB E
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(Original Article)

A Pilot Study of Vibration Therapy on Osteoporosis:
Example of Institutionalized Middle-aged and Old People

Cheng-1 Chen', Jui-Jung Chung 2, Chia-Ming Chang?, Ta-Shen Kuan*,
Yu-Hung Hsieh®, Chia-Cherng Chen, Chih-Hsing Wu®

Abstract

Objective: To realize the prevalence of osteoporosis and effect of vibration therapy in the
institutionalized middle-aged and old people.

Methods: Subjects were collected from a long-term care facility in southern Taiwan
during July 2008 to Jan. 2009. Twenty-five ambulatory middle-aged and old subjects (F/M =
13/12, Age:72.0 + 16.1, body mass index:24.3 *+ 2.9 kg/m?) were randomized (2 : 1
double-blinded) into study and placebo group. Study group (F/M = 7/10) received a 6-month
vibration therapy (Juvent 1000, 0.3G, 32-37 Hz) with 20 min daily and 5 days a week at least,
the placebo group received the same course but with placebo machine (Juvent 1000 placebo).
Total hip and neck bone mineral density (BMD, g/cm?) were obtained at 0-month and 6-month
by mobile dual-energy X-ray absorptiometry (mobile DXA, Hologic Explorer QDR) for each
subject.

Result: According to the WHO diagnostic criteria, subjects with the low bone mass and
osteoporosis were 7 (28%) and 8 (32%) in total group, 41.7% and 16.7% in males, 15.4% and
46.2% in females, respectively. At 0-month, the total hip BMD were 0.76 £ 0.16 for study
group and 0.8 =+ 0.11 for placebo group (p = 0.56), neck BMD were 0.62 £ 0.12 and 0.68
+ 0.14 (p = 0.33) accordingly. The compliance rate was 55.0%. At 6-month, the total hip
BMD were 0.76 £ 0.14 (compared with 0-month, p = 0.68) for study group and 0.79 =£
0.12 (compared with 0-month, p = 0.82) for placebo group (p = 0.56), neck BMD were 0.61
£ 0.13 (compared with 0-month, p = 0.018) and 0.686 £ 0.13 (compared with 0-month, p =
0.381) accordingly. The ANCOVA, adjusted for age, sex, compliance and body mass index,
found a significant difference of the neck BMD change between study and placebo group (p =
0.045), but no statistical significance in total hip BMD(p = 0.638).

Discussion: The prevalence of osteoporosis was around 60% in institutionalized
middle-aged and aged people. The 6-month course of vibration therapy did not reveal a
significant change of BMD. More subjects and longer study duration to evaluate the vibration
therapy for the osteoporosis are warranted.

(Taiwan Geriatr Gerontol 2009; 4(3): 169-178)
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