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Abstract Objective To observe the effect of Compound Vibration Machine on the treatment of Osteoporosis.

Methods Seventy volunteers of osteoporosis were selected from a gerocomium and were randomly assigned to a

whole body Compound vibration training group WBCV  n-35 or a control group CON n-35 . The intervention

of WBCV group consisted of an 6-month whole body compound vibration 30 min/day 4-5 times per week .

During the 30-minute vibration program the platform oscillated in an ascending order from 45 to 55 Hz

corresponding to estimated maximum compound accelerations from 0.5 g to 0.8 g. The CON group did not

participate in any training just keeping the normal life as before. Bone mineral density BMD was measured at the

lumbar 2-4 spine femoral neck trochanter Wards triangle region of hip using DXA at baseline and after the 6-

month intervention. Results  The BMD in WBCV group after 6-months was showed an increase by 6.9% in

lumbar 2-4 spine 1,

5.9% in femur neck 5.9% in trochanter and 6.9% in wards triangle region of the hip

respectively. However it was decreased by 4.7% 4.8% 4.9% 5.1% correspondingly in CON group. BMD

changes in inter-group before and after treatment or between the two groups are significantly different all P <

0.01 . Conclusion

These findings suggest that the whole body compound vibration training may be a feasible and

effective way to raise the BMD of Osteoporosis.

Key words Osteoporosis  Whole body compound vibration Bone mineral density BMD ~ Treament

510515

osteoporosis OP '

06024394

2-6
Email chenjt99 @ sina. com



658 2009 9 15 9 Chin J Osteoporos September 2009 Vol 15 No.9
0.5~0.8 ¢ 45 ~ 55
§ Hz 3~4 30 min CON
912 1 Xt
on kg kg/m2
WBCV 35 72.1+£12.6 153.8+7.6 53.7+11.3 22.7+4.3
CON 35 71.4x11.1 153.4+84 56.6+10.2 24.0+3.6
¢ 0.252 0.209 —-1.120 ~1.306
1 P 0.802 0.835 0.267 0.196
1.1 1.4
2008 9 2009 70 BMD L, BMD
WHO Neck Troch Wards
bone mineral density 6
BMD BMD 2.5 : 1.5
SPSS 13.0
+ )
160/110 mm l
Hg 90 mm Hg l
6 ANCOVA P 0.05
2
P <0.01
P <
0.01 2~6
2 6 %
70 34 | Py Neck Troch Wards
WBCV 34 6.9 5.9 5.9 6.9
16 89 32 71.5 CON 35 -4.7 4.8 -4.9 -5.1
48.9 150.6 cm 3 ofont %% s
53.5 kg 93 51 p ; b
72.4 163.7 c¢m WBCV 34  0.781+0.147 0.835+0.159 —8.925* 0.000"
60.8 kg CON 35 0.809+0.124 0.771+0.121 6.601°  0.000"
F 118.372"
P 0.000
1.2 6 t P <
CN101224159 0.0l "6 P <0.01
XR-46 X BMD 4 g/(;n]2 xts
Lorland 6 . p
1.3 WBCV 34  0.61120.127 0.645+0.127 -9.345*  0.000"
70 CON 35 0.627+0.111 0.598+0.110 7.427*  0.000°
WBCV 35 CON 35 WBCV  CON F 136.450°
P> P 0.000"
0.05 1 a6 L P <
WBCV 6 0.01%6 P<0.01



2009 9 15 9 Chin J Osteoporos September 2009 Vol 15 No.9
5 glem’ X * s
6 t P 0.5~0.8¢
WBCV 34 0.509+0.125 0.537+0.126  -10.343* 0.000*
CON 35 0.524+0.116  0.500+0.116 7.820*  0.000*
F 156.918"
P 0.000"
) 3 P <
0.01%6 P <0.01
6 Wards glem’ X * s
6 t P
WBCV 34 0.414+0.120 0.441+£0.123  -10.723* 0.000*
CON 35 0.443+0.114 0.422+0.114 8.359*  0.000*
F 178.814"
P 0.000"
*6 t P <
0.01 "6 P <0.01
3
6 Loy
BMD Neck Troch Wardps
opP
78 228
1424
Oxlund  ° 1.7Hz 0.5¢g 30Hz 1.5¢ »
45 Hz 3.0¢g 3 1
3
45 Hz
Rubin ¢ 2
20min 0.3 g g=9.8 m/s’
30 Hz 1 34.2%
20
05¢gg 3~10 15~30 25~
45 50~80 80~ 100 Hz
15 ~ 45 Hz #
op
45 ~ 55 H SD @®

659

45 ~ 55 Hz
30 min

®®

26 27

BMD

BMD
Rubin

30

op



10

11

12

13

14

15

16

660 2009

15 9 Chin J Osteoporos September 2009 Vol 15 No.9

op

Kanis JA Melton LJ Christiansen C et al. The diagnosis of
1994 9 1137-1141.
Effects  of

osteoporosis. ] Bone Miner Res

Xiong Qian Zhao Xue. low frequency pulsed
electromagnetic fields on patients with osteoporosis. Jiangxi Medi J
2007 42 03 196-197 in Chinese .
Qin Yin Li Ling Zhang Yuanju. Clinical observation of low
frequency pulse electromagnetic field on treatment of osteoporosis.
Chin J Bone Tumor & Bone Disease 2007 6  348-349 in
Chinese .

Yang Lin Lei Zhongjie He Chengqi. Clinical observation of low-
frequency pulse electromagnetic field on treatment of osteoporosis.
Chin J Osteoporo 2006 12 6 592-594 in Chinese .
Robling AG  Hinant FM  Burr DB et al. Shorter more frequent
mechanical loading sessions enhance bone mass. Med Sci Sports
Exerc 2002 34 2 196-202.

Rubin C Turner AS Bain S et al. Low mechanical signals strengthen
long bones. Nature 2001 412 603-604.

Jordan J. Good vibrations and strong bones

Integr Comp Physiol 2005 288 3 555-556.

Am ] Physiol Regul

Rittweger J Just K Kautzsch K et al. Treatment of chronic lower
back pain with lumbar extension and whole-body vibration exercise a
randomized controlled trial. Spine 2002 27 17 1829-1834.
NSBRI Bone Loss Team Strategic Plan. 2003 http //www. nsbri.
org/research/strategic plans/bone loss.

Judex S Boyd S Qin YX et al. Adaptations of trabecular bone to
low magnitude vibrations result in more uniform stress and strain
under load. Ann Biomed Eng 2003 31 1 12-20.

Rubin CT Sommerfeldt DW Judex S et al. Inhibition of osteopenia
by low magnitude high-frequency mechanical stimuli. Drug Discov
Today 2001 6 16 848-858.

Rubin C Recker R Cullen D et al. Prevention of postmenopausal
bone loss by a low-magnitude high-frequency mechanical stimuli a
clinical trial assessing compliance efficacy and safety. J Bone
Miner Res 2004 19 3 343-351.
Claude DA Claus C Steven R et al. Consensus Development
Conference Diagnosis prophylaxis and treatment of osteoporosis. Am
J Med 1993 94 646-650.

Xie L Jacobson JM Choi ES et al. Low-level mechanical vibrations
can influence bone resorption and bone formation in the growing
skeleton. Bone 2006 39 5 1059-1066.

Tanaka SM Li J Duncan RL
vibration on cultured osteoblasts. J Biomech 2003 36 1
Nagatomi J Arulanandam BP Metzger DW

et al. Effects of broad frequency
73-80.
et al. Frequency and

duration dependent effects of cyclic pressure on select bone cell

17

20

21

22

23

24

25

26

27

28

29

30

functions. Tissue Eng 2001 7 6 717-728.
Gilsanz V. Wren TA Sanchez M et al. Low-level high-frequency
mechanical signals enhance musculoskeletal development of young
women with low BMD. J Bone Miner Res 2006 21 9 1464-1474.
Rubin CT  Sommerfeldt DW  Judex S et al. Inhibition of osteopenia
by low magnitude high-frequency mechanical stimuli. Drug Discov
Today 2001 6 16 848-858.

Oxlund BS  Ortoft G Andreassen TT et al. Low-intensity high-
frequency vibration appears to prevent the decrease in strength of the
femur and tibia associated with ovariectomy of adult rats. Bone
2003 32 1 69-77.

Zha Dingsheng Chen Jianting Deng Xuandeng et al. Effects of
different frequency of vibration strain on proliferation and
differentiation potency in osteoblast in vitro. Chin J Osteoporo 2008
14 05 303-307 in Chinese .

Rubin C  Recker R Cullen D et al. Prevention of postmenopausal
bone loss by a low-magnitude high-frequency mechanical stimuli a
clinical trial assessing compliance efficacy and safety.] Bine Miner
Res 2004 19 3 343-351.

Verschueren SM Roelants M Delecluse C et al. Effect of 6-month
whole body vibration training on hip density muscle strength and
postural control in postmenopausal women a randomized controlled
pilot study. J Bone Miner Res 2004 19 3 352-359.

Torbinen S Kannus P Siebanen H et al. Effect of 8-month vertical
whole body vibration on bone and body
balance a randomized controlled study.] Bone Miner Res 2003 18

5 876-834.

muscle performance

Chen Jianting Deng Xuangeng Feng Ying et al. Preliminary

experimental study on the effect of compound vibration on
ovariectomized SD rats with osteoporosis. Chin J Gerontology 2008
28 09 842-844 in Chinese .

Clinton R Malcolm P Chris F et al. Tranmissibility of 15-hertz to
35 - hertz vibrations to the human hip and lumbarspine determining
the physiologic feasibility of deliveringlow-level anabolic mechanical
stimuli to skeletal regions atgreatest risk of fracture because of
osteoporosis. Spine 2003 28 23 2621-2627.

Rubin CT Lanyon LE. Regulation of bone formation by applied
dynamic loads. J Bone Joint Surg Am 1984 66 3 397-402.

Rubin CT  Lanyon LE. Regulation of bone mass by mechanical strain

1985 37 4 411-417.
Iwamoto J Takeda T Sato Y et al. Effect of whole-body vibration

magnitude. Calcif Tissue Int

exercise on lumbar bone mineral density bone turnover and chronic
back pain in post-menopausal osteoporotic women treated with
alendronate. Aging Clin Exp Res 2005 17 2 157-163.

Rubin C  Turner AS Mallinckrodt C et al. Mechanical strain
induced noninvasively in the highfrequency domain is anabolic to
cancelousbone but not cortical bone. Bone 2002 30 3  445-
521.

Stewart JM Karman C Montgomery LD et al. Plantar vibration imp
roves leg fluid in perimenopausal women. Am J Phsiol Regul Integr

Comp Physiol 2005 288 5 623-629.
2009-06-02





