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Abstract; Objective To systematically evaluate the influence of traditional exercise in improving bone mineral density (BMD) ,
improving balance ability, and preventing falling. Methods Rand omized controlled trials about the effect of traditional exercise
on primary osteoporosis were retrieved from databases such as PubMed, Medline, CNKI, VIP, and Wanfang Data. The retrieval
time was from January 2000 to December 2015. The related references in the study were also retrieved. According to including and
excluding criteria, we selected literature, extracted data, and evaluated the quality ofmethod using in the study. Data were analyzed
using Stata 12 Meta-analysis software. If the data could not be merged due to the high heterogeneity, we used subgroup analysis or
descriptive system evaluation. Results Nineteen rand omized controlled trials were included, with a total amount of 3337
patients. Meta-analysisresult showed:; (1) The improvement of BMD in lumbar spine was more in traditionalmethod group than in
the control group, with significant difference (WMD =0.09, 95% CI, 0.04 -0.13, P <0.001 ). (2) Traditionalmethod had
significant effect on reducing the bone pain (WMD = -0.81, 95% CI, - 1.096, —0.53, P <0.001 ). (3) Traditionalmethod
decreased the incidence of fall (RR =0. 81, 95% CI, 0.69 - 0.95, P =0.008) , increased the Berg score (WMD =2.43,95% CI,
1.46 -3.41, P <0.001), and reduced stand -walk test time (WMD = -0.59, 95% CI, -0.92, -0.26, P =0.001).
Conclusion The traditional exercise improves BMD of the lumbar spine to some extent. It relieves bone pain, improves the
balance function of the elderly, reduces and prevents falling.
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Fig.2 Process and results of literature screening

2.2 ASCERM T R EIEM

PAR A SCEBIR L HIT TRE. Py
BECBEN”  Hd 15 gt t B g m T Bk
BEAL T, B a0t BALAE AL - 7 51l % &, Horh
TR -0t 5% [ Al 4 B AR 3 B N DR AR AE 43 I R AL s He A
8 FIOSRIt AE R T R HEAT T MR 6
BT R B A U R 52, Jadad
W 45 & Kenneth F. Schulz )43 B B 588 4 40 PF 47 5
EX 19 BXBRIT AR 2 ~7 4o BRI WL
2,

2.3 FItOTHER

2.3.1 FHUEHRMNBANEEERSTEEN
M 11 B K EME MR, R 3t
494 Bl B XTI 475 Gl E, B RANES
HINTH BENI124A,

KA BEEH SN, 2RBFEREE (I =
93.2% ,P <0.001) , & A B WL 3Kk Ry B 78, 45 R B R
R EXHEHE G % E R E T 8,
ERAHGIT2E L WMD =0.09,95% CI (0. 04,
0.13),P <0.001],%& B2 XT R LKA M AR, 7T
KX EERE B KB, NN T WA 4251



b EEERARAE 20077 AF 23 %% 78 Chin ] Osteoporos, July 2017,Vol 23, No.7

1 AT EFRIT

915

Table 1 Basic features of included literatures
. Fi. WFaE 3t 5 THMERE & ;
B R (R ) B MR (%) (B3 ) i WK
L (2013) FEEBRENEE KL 45 min, A 6 K (100/ (1) EFHES R
BERLO ™A (e 97 4523 100) ) EREEE ERT R
3 * J Al 3
WRE™ (1) pygap BEEE B 45 min, B 6 % (30/30) A EE ERERR
. () EREEE
R (2014) REWERERERE SRS5~7 &, HWK 30 ~ 60 min - .
FEML6 ™~ R 55.07 £6. 12 (30/30) (2) RS HHRABX
FIMAEIRENE, FE2 1A
Fi 3 (2003) ppL 10 1p EEROR BA R AT BIE (12 B EE KT
: ' 12)
. (1) BRBSTFE
A e HL A
R (2009) EL3 A REERIAREE a1y, @ n30/20) (2) BH B Be
REHERRBSEE A1 K, BK30~60 mn(30/ (1)BRESEE
F KA (2008) BEdL6 N H 68. 00 £3. 56 30) (2) B iE SHe
K SCHT (2011) FAREBRAMBE A3 ~4 K, %K 30 ~ 60 min -
BEPL 24w 52 20 +2.60 (36/36) PEHE £ WX KAz
Chan K (2004) w12 45 EEBEE GRS W, EW 45 min(67/65)  BHEHE Kin%
X EEAR
Woo(2007) REWL 12 A B .68 14 £2.55 B 3 ) (60/60) e P
4 169,47 =2.90
s . . - te K R
Wang(2015) BBLI2 DA o ar s a B 60 min, —F 4 W (80/39)  BAEHEE A %
g£—H 8R2K, 8K 1 h Lk
BREHYT BELK.ERIO min 58 A B o
Wayne(2012) HHLO TR 55 60 +5. 45 Alw, 8% h,mtEEE3 K, LLE K
K 30 min(43/43)
Voukelatos( 2007) misL 2w o B 1K, BW | h(353/349) igﬁexe%&ﬁdﬁ KR
. EFEA - BAERCREE R
Li(2005) BEHL6 4~ A T 484,95 183 ), 81 h(125/131) f % T T K
Saravanakumar(2014)  HEHL 14 w éiﬁsoj\t % 00 1782 %, 48K 30 min(11/11) ggigggﬁ RTE 1%
Faber(2006) BEHL 20w S%SEFO({:& 00 ?igf;; AR ZE1A2K J5 il o -8 K&
EEA 1EITR,R1A2KR,9FIRE  BERER, FHERR
Taylor(2012) HL20w o) 504650 41(463/231) # K
Tousignant(2012) R 15w 7%9%({;6 20 1 A2 % B 60 min(76/76) ﬁsf TSEG@F)IJJ L
Chyu(2010) B 24w f%f};’ifo | /3 %, 8K 60 min(30/31) {2 TUG Kk
. EEN 182 %, 8K 10 ~50 min(158/ iEMEBEIIRE %,
Sattin(2005) BEPL48w el 6 10 153) T ERY A

ZH HENBREMNBEAREFEAA, Rod
EEHNRFEENE . 42RO HEEEANAR
FMR(GLERTHE T =0.0% ,P =0.930, &4
AP =0.0%,P=0.674) B EHEFRENEE
A5 FEIER R (I =60.9% ,P =0.037) , FIL4HI,
g shk s LR EfETEENSRER RES
Y [WMD =0.02,95% CI (0.01,0.03), P <

0.001] & R K & B 8 E BERETH
FHRELEREASIT¥E X[ WMD =0.08,95%
CI(0.03,0.12),P =0.001 ], {6 G oh ik Xt 48 A JE
HEFEEMNZEWERREAR T EX[WMD =
0.84,95% CI(0.68,1.00),P <0.001], E{&kRK
A3,









918 FEFHERAEE 2007F7 AFE 23 B8 TH  Chin J Osteoporos, July 2017,Vol 23, No.7

G R E B, E £ 5 E B A AT B R AL
Xt BB R I6 T A AR 5T, AR 47 b B B A e Th vk
Xt F B B B A AT I BB RUR .

3.3 HXPEIENREHEMFITER

AB 5T K P BB & 4 28 (Berg B R 1T 41 K TUG
3R E P ETIRE. A 8 R X
PLE 3 fEh5. 49AR 8 &5 SCHRIY A i IR BE ALY BE
R I8, Jadad TF4> & Kenneth F. Schulz 43 B & 3R TE 4
REMXEEEN4~7 5, LB ERS, R
KB EmMER EE FHL ML EHS HRK
B2, SR7MNTFHT,

BEIRERAE ABEN ERENEAHRE,
BlfEH P FERMEER L., REATHEMESRE
ER,PERITHRELZFEALBMEERRNZ
— 81, ARBFI P, X BB A AR B T A B S
BRI EERNEEAN, THERUYESRTIEE,
EARWERBR, ERN LA EEALE N RR
Syt BR41R9 0. 81[95% CI(0.69,0.95) ,P =0.008],
HT2RREHER(I"=68.1% ) , EE ST TR
BRYERIRIR, R Li MBFsE 5 A b il gk, )@
FTYBEWRIT , AR BANETHNiEsh, 24
ZEAERH T RBAZEHFRAARRAMGERERT
—EFWH, HTXEHBEERD, EERREHTH
BT, 5 5 XL E S WA A — 2 5k,

Berg XK B A R IF 15 B 208 K @Ok, vl
VIE B R BTN RE, A BY T 4 B2 4 A 59 Bk 3R
7%, ABIRE ML R BN, G DB 4 BBS 184y
RTXBA2.43 2  ZREFHEITHE N, WHHE
GHETMUBRMKEEAEEBRERNYLR, F4E°
R 2 5 EXT EEABHESLEIEN
HEYRER, KikEZhd B, FHEEOKSH
MBS+ E W, TROE A TR ERS, BEERL
RER ML AR Z 2R, R AT 3R T LS . &
F) F 2 Rp A 48 XU 3k 57 3 9 3 ST ) R 2 OF 4 A
71,735, KR EEH T HERE B BEY RS,
BB TR A RBRET, DR R AN E LR,
BEHR A, KIEBEET AR ENEREW
it 1, R BRI 2R B M Th B, T AR FE KRBT
WERL ARERERLAERBEZRE, KRE3hE L%
BERFRE, UhE V&, FHREABLUES, K
1B RS B SR BEAR

TUG BiE A7 &R A, B A B\ R 8
M REIFEREST, TR TEINES &£ B E
BN TUG AT 5B 1% B8 7 Mg , R i

J1 548 % BR R U 9 R B I AE Hh R W B B A R 58 By
TEMBT I, KR B8 7 32 5 3 AR B IR BB
REABEXEKX, ZARERER, B3 FHEA, &
SETIHERE B A RO E & AW KR AT ] [ WMD =
~0.59,95% CI(-0.92,-0.26) ,P =0.001], B34l
ASCER A, Tousignant BYAF ST H, KR 24 551 B 4AH
@] TUG 27 X5 %2 X, EE AR KWt E 4.
BRI R AEMERTTREEE T A RN, ARG R
ARG WAR, FIBZICE AT TUG Wik j B A
SRBE/NMNKREH 26 A, XTBHA34 N), BHFR
T b (15 w) , HRRMER N, AR
REKRBENTFEEAN TUC HERMELHE, HE
RAVE X X EWENEENZRATE,

BEETIEEEFITNEERLEZ — £4T)
BB UCEEETIRE, O LUA B D BB R AR R
I B BT H RRE B 7= A
3.4 AR ERRYE

T ESMF AT IR, K Gkt ix
B0 B9 A E SN R 23R KRBT, T E
P A T R RO B 3R B B R R, BT R BB S 2R
REZEMIR, B4, HTEMERLE —H
PRUE, BT & B S B 45 R M B FE AR IR AR AR,
WA F— W BRI EBE T L AT E R, WAL
BT A WX FHREREO LS, SR
WE W FETTB B O —3, oy H—, Kb 2 RiEm
e E R BB E AR —B, TR E
HERMELHE,
3.5 XMERHFRMEBER

SEBH-BFREBITER . FEEXHESESR
YL BB R, VL BB WS, N
FHIEBB YL B R B B RRTREN, RE
SHECREIR 7 SR LA B B, RAT BB A & R AT, IR
1o K B 1 3R AR R B A IS PR IR 8 o

X FH R AR, A G B 5 1 AT LA AR A
KR, N H B R R BPR S HAT R, BT
T, BI697, T BE X B 47 M BF R B BR B PA R A R
AR

F b, d T H BT TV BR B R B AR,
K E AP ERRETENHEMESHEDIR, &
VFEEREANBE S, MEBZ R WA HEf
BrEG, MAREERRNEF LOXE —MH,KE
EHEKR. S EEAMRY BRESEE RN XE
WA R,

BIG X T EREM S R, T 2P



TR TR &

2017 4£7 A% 23 % 78] Chin ] Osteoporos, July 2017, Vol 23, No.7 919

R 7. EEN,TUSIAREH S JTRER
R, ISR B % 0 BE 3 BLAT LAAE OR B LR Bh R4S
AR b SR EAE MR RTRA,E
WL ANHE, TREESH TEFANRZIFLERE,
Xt F B4, 06 0F & F O B £ TR 3 B,
BREMANE S REREEARNRER, ILRAR
JE B 15 5 SCAL R T R S BRI RE 1 N TR A5 1%
HEEEIENERE. M THEARS, MARITHE
XA E &, B B B AR B3 T LU 1k
5%, HEESG IARCIHEZET —F K
BRMEENER.

(6]

(8]

{ £ x & |

PR SFRANMET HRKN DS BREETRARIE
BITHEEE(2011). A B B AL I B B AR AR K, 2011 ,4
(1):1-17.

Chinese Society of Osteoporosis and Bone Mineral Research.

Guideline for the primary osteoporosis. ( 2011 ). Chin ]
Osteoporosis & Bone Miner Res,2011,4(1) ;:1-17. (in Chinese)

A, R R LI, S ATRFRSERRRAESRE VS
BEFI PR A P AR TR A R B B R AR K, 2012,5(2)

105-110.

Shi D, Shi X,Ren JB, et al. The effect of Wu Xing Jian Gu Cao on
balance in patients with osteoporosis. Chin J Osteoporosis & Bone
Miner Res,2012,5(2) :105-110. (in Chinese)

Yu DH, Yang HX. The effect of Tai Chi intervention on balance
in older males. Journal of Sport and Health Science,2012,1(1):
57-60.

Shen CL,Chyu MC, Yeh JK, et al. Effect of green tea and Tai Chi
on bone health in postmenopausal osteopenic women:a 6-month
rand omized placebo-controlled trial. Osteoporosis Int, 2012
(23) .1541-1552.

Teixeira LE, Silva KN, Imoto AM, et al. Progressive load training
for the quadriceps muscle associated with proprioception exercises
for the prevention of falls in postmenopausal women with
osteoporosis: a rand omized controlled trial. Osteoporos Int,2010,
21(4) :589-596.

BEEE BN —B M2 0 E B E I R ELE
5. B R P EH K ,2009.

Huang DZ. Physical therapy: clinical efficacy and mechanism by
Yijinjing on osteoporosis. Nanjing: Nanjing University Of Chinese
Medicine ,2009. (in Chinese)

Chan K,Qin L,Lau M et al. A rand omized, prospective study of
the effects of Tai Chi Chun exercise on bone mineral density in
postmenopausal women. Arch Phys Med Rehabil, 2004 ,85 (5):
717-772.

WRE DB, FH, % A ERBSKNEEETHR
WERFERTHEEHZE. P EERRMAZRKE,2013,19(3):
271-274.

Shen MR, Feng YJ,Wang T, et al. Effect of Hua Tuo’ s Frolics of

{9]

[10]

[11]

[12]

{13]

[14]

[15]

[16]

[17]

[18]

[19]

Five Animals on the bone mineral density of lumbar vertebrae in
senile patients with osteoporosis. Chin J Osteopor,2013,19(3):
271-274. (in Chinese)

WER GEL,FH. S “EEARBENEE TEEE
BEEMEZW. BAPTEELS S HE,2013,22(8) :804-805,
820.

Shen MR, Feng YJ, Wang T, et al. Effect of Hua Tuo’ s Five
Animals Exercises on the bone mineral density of lumbar spines
in postmenopausal women. Modern Journal of Integrated
Traditional Chinese and Western Medicine, 2013,22 (8) ; 804-
805,820. (in Chinese)

L BER L AHE S AREBRAER T HE RN
i HIE B Fe R IR R A 2 o I B SR P 4 A, 2014,20(8) 1920
923.

Li JW, Pan DQ, He KH, et al. Understand ing of Clinical
Application of Modified Five -bird Game in the Prevention and
Treatment of Primary Type I Osteoporosis.
2014 ,20(8) :920-923. (in Chinese)

FB. SRR IA % % MR L2-14 B BB IR 1R AL
o [E iz B B 44 3 ,2003,22(1) :72-74.

Zhou Y. The Effect of sports on the Prevention and Treatment of

Chin J Osteopor,

Lumbar Spines 2 to 4 in Postmenopausal Women. Chin J Sports
Med,2003,22(1) :72-74. (in Chinese)

R, K BHEBERNERAEERRMNEREEEE
g m. b EEE P ,2008,44(2) :88-90,102.

Jing FJ,Zhang J. Effects of Sinew Transforming exercise on bone
density of patients with primary osteoporosis. China Sport Science
and Technology,2008 ,44(2) :88-90,102. (in Chinese)

W KRBEHWEERA D WITREEE RGP AEST
RO T~ M T M b B 2 K% 2011,

Zhang WZ. Observations on the effects of TaiJi Quan with caltrate
D to primary osteoporos. Guangzhou: Guangzhou University of
Chinese Medicine,2011. (in Chinese)

Woo J,Hong A,Lau E et al. A rand omised controlled trial of Tai
Chi and resistance exercise on bone health, muscle strength and
balance in community-living elderly people. Age Ageing,2007,36
(3):262-268.

Wang HR,Yu B, Chen WH, et al. Simplified Tai Chi resistance
training versus traditional Tai Chi in slowing bone loss in
postmenopausal women. Evidence-Based Complementary and
Alternative Medicine,2015,2015:1-6.

Wayne PM,Kiel DP, Buring JE, et al. Impact of Tai Chi exercise
on multiple fracture-related risk factors in post-menopausal
osteopenic women: a pilot pragmatic, rand omized trial. BMC
Complementary and Alternative Medicine ,2012,12(1) .7.
Voukelatos A, Cumming RG, Lord SR, et al. A rand omized,
controlled trial of tai chi for the prevention of falls: The central
sydney tai chi trial. JAGS,2007,55(8) :1185-1191.

Li FZ ,Harmer P, Fisher KJ, et al. Tai Chi and fall reductions in
older adults; A rand
Gerontology Medical Sciences,2006,60(2) :187-194.

omized controlled trial. Journal of

Saravanakumar P, Higgins 1J, Van PJ, et al. The influence of tai



920

[20]

[21]

[22]

[23]

[24]

[25]

[26]

(27]

2017 4E7 HEE 23 5% 7#  Chin J Osteoporos, July 2017,Vol 23, No.7

chi and yoga on balance and falls in a residential care setting; A
rand omised controlled trial. Contemporary Nurse, 2014 ,48(1) :
76-87.

Faber MJ, Bosscher RJ, Marijke J, et al. Effects of exercise
programs on falls and mobility in frail and pre-frail older adults;
A multicenter rand omized controlled trial. Arch Phys Med
Rehabil 2005 ,87(7) :885-896.

Taylor D, Hale L, Schluter P, et al. Effectiveness of Tai Chi as a
community-based falls prevention intervention: A rand omized
controlled trial. JAGS,2012,60(5) :841-848.

Tousignant M, Corriveau H, Roy PM, et al. The effect of
supervised Tai Chi intervention compared to a physiotherapy
program on fall-related clinical outcomes: a rand omized clinical
trial. Disability and Rehabilitation,2012,34(3) .196-201.

Chyu MC, JamesCR, Sawyer SF, et al. Effects of tai chi exercise
on posturography, gait, physical function and quality of life in
postmenopausal women with osteopaenia: a rand omized clinical
study. Clinical Rehabilitation,2010,24(12) ;:1080-1090.

Sattin RW , Easley KA, Wolf SL, et al. Reduction in fear of falling
through intense Tai Chi exercise training in older, transitionally
frail adults. JAGS,2005, 53(7). 1168-1178.
SR, D%, R/DRL BTRBITRRE AL B REMRE
BZEST. TEAATREMIT SHEREE,2011,15(20)
3778-3780.

Ma ZH, Ma Q, Wu XG. Meta analysis of exercise for treating
osteoporosis in postmenopausal Tournal of Clinical
Rehabilitative Tissue Engineering Research,2011,15(20) :3778-
3780. (in Chinese)

Lee MS, Pittler MH, Shin BC, et al. Tai chi for osteoporosis; a

women.

systematic review. Osteoporos Int,2008 ,19(2) :139-146.
De Kam D, Smulders E, Weerdesteyn V, et al. Exercise
interventions to reduce fall-related fracturesand their risk factors

in individuals with low bone density:a systematic review of rand

[28]

[30]

[31]

[32]

(33]

omized controlled trials. Osteoporos Int,2009,20 (12);2111-
2125.

Halvarsson A, Oddsson L, Olsson E, et al. Effects of new,
individually adjusted, progressive balance group training for
elderly people with fear of falling and tend to fall; a rand omized
controlled trial. Clinical Rehabilitation, 2011,25 (11); 1021-
1031.

BIER , ETHE. B .5 PEITNEREGR TN, &
B R Bt 550 ,. ,2011,17(8) :709-712.

Yang YQ,Wang YJ,Feng T,et al. Clinical application of balance
assessment scale. Chin J Rahabil Theory Pract,2011,17 (8):
709-712. (in Chinese)

JAE R, JEE P, Morse BRBIIFMA B RS Berg FHBRMAT
EERETNBRBENGEHBRINT. PEREE¥RE,
2012,27(2) :130-133.

Zhou JG,Fan JZ. Analysis of the effectiveness of morse fall scale
and Berg balance scale applied in the fall risk prediction for
senile patients. Chinese Journal of Rehabilitation Medicine,
2012, 27(2) :130-133. (in Chinese)

Fhe ARBNRSEBRES EEABS EHIBRER
R P EEEEFLE,2014,34(23) :6657-6658.

Wang H. Improvement of Tai chi and fast walking on body
balance function in the elderly. Chinese Journal of Gerontology,
2014,34(23) :6657-6658. (in Chinese)

SX2E ERE, KW, F. KBRENREREFEAL FHE
TR . B E AL R HESE,2007,18(6) :484-485.

Ma LJ,Ren QJ, Zhang X, et al. Effects of Taijiquan exercise on
balance ability of senile women. Chinese Journal of Woman and
Child Health Research,2007,18(6) :484485. (in Chinese)
Shumway- Cook A, Brauer S, Woollacott M. Predicting the
probability for falls in community-dwelling older adults using the

Timed Up & Go Test. Phys Ther, 2000, 80(9) : 896-903.
(MRS B H1: 20160706 ;& [E H £ :2016-07-06)





