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DA RN, PRI ELE 3 75 A AZERy ik
3 PMOP & PRI 18

1 MetaZr#ir

K 4 ¥ © 78 PROSPERO  (https://www.crd.
york.ac.uk/PROSPERO) & WMF, & M 5 A
CRD42024559500,

11 RN SHERRIRE
L1l W5

Y SCE R SR R BENLAT RIS (randomized
controlled trial, RCT).
112 WIFERR

ZHBENEE IRV, REZHEBENATE,
PSR B B BUE BURAAE ; I RIS & i
BT A 4 41 (the World Health Organization,
WHO) HFHIERE L, K55 B T-score<—2.5 & X NH
JRERAARE, —2.5<T-score<—1.0 & A Hm /b .
1.1.3 T A

AR RNz 5, BRI IE 35 B A
IFI] s X BRZH A 2 AT A 3l 13
1.14  Z5JRdER

LA JR 38 R AL S T XOG BE X5 2 I I ik
(dual-emission X-ray absorptiometry, DXA) ¥4k
A REAE . e # . Ward’s =1 . KEEF M4 X
TR, UCEL R B R S
115 HEERpRiE

JRIRWTTE N SCIREEIA . TR E . #A0E S,
TCIE PRI AR SCE T s T 0 h BRIz 528
MR, ZEEd L e N H NS nidizsh )y
ES:IITIE
1.2 ki R KRG

11 % #L & % PubMed., Embase. ProQuest,
Scopus. EBSCO. Web of Science. Cochrane
Library, CNKI. J3 77 Fl [5 4= P B= 2 10 > Eicdls
JE, B4 B BisE PMOP AR % (1 RCT,
AT BR I 22 2024 4F- 6 H o ILAh, JBIIZIA
SCHRAYZ 25 30k, AR SEARIRCE 2 | A F B 05
B xR : 230, %, BHE.
PMOP ., H#% . B/ . HPL RIS, 3
KGR 14 $5 : postmenopause, post-menopause
postmenopausal period, involutional, age-related.
osteoporosis, post-traumatic osteoporoses bone loss .
bone turnover, bone

bone status, bone mass,

metabolism. bone mineral content. bone mineral

density, exercise. training. sport, acute exercise.

isometric exercise. aerobic exercise. taijiquan.

open-air  fitness dancing.,  impact exercise,
randomized controlled trial, randomized controlled
trials as topic. random*%%. R FRAZE S A i
IR R R TR, I AR A B PR s R A A
1.3 STEKTHIEFI 5T RHRER

ARSI PR SCERIEA T S B . PR
W, A B = RN . BORMEBIUN S N
PR, SE—AEH . KRG THXRAR (FEA
o, AER . KR8 (body mass index, BMI) |
HAAEIR) . T . 45 )RR,
1.4 EkiETfS

¥ H Cochrane F- 17 (1) RCT it fay KU PF-
TH W Gl EEALUT AN AR AL . g X
SRR RS GRNENEE. 4Rt
M SEREME | BRI S A £ R R T PEA
{8 Rev Man 5.4 8444 7 SRR T
1.5 it

AR PRISMA R4k Meta 0T 5 7, EM R 2
HEZRT, fifi H Statal5.0 B4 A BEH LA A A 04 1 0
AR Meta 434, 00 43 B 48 s AT FH A o 10 34 B0
(standardized mean difference, SMD) H195% B &
[X[d] (confidence interval, CI) F/x, #r95%CIA
WE NI A G 2E2E S Y 8 it 2 i W 45k
PR IE B T RO R, B B
AERT TG (R B2 LA, Zenykan S5 pFoe 4
HAUEL, AR NGHEARRERGE ., A —
FCHAS B XIE S W 28 A AE P PR G L, AT AN
— BRI, 24 P>0.05 B, SR — S0P R AT
G305 A IR AN — SO 58 P4k 25 P A I — B
FIH SR HER K T AT FL (surface under the
cumulative ranking area, SUCRA) X} A[f]iz g2l
(TSR ST HE T, BRI SR B HE 42 B 1
21l e =1 L A VTAS ZINRE AR RGO, R AT BEAFE 1Y & 3R
ez o
1.6 FERERE

ARTEAE—E R PR M a. PR32 2 AR TS
FEA LR, 25 53 N0 6 o O 30 55 90 1) mT A
B, AR AZARE PG T T R R AL
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PEORIE o —dmts, EBGhN TEE R HEIR R, (2
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2 MetadthE R

21 MXHKRERER

3 2 R R ARAFAH S SCHR 2 887 i, f4E Web of
Science 255 %% . Scopus 423 % . PubMed 553 &5 .
Embase 604 j . ProQuest 71 %% . Cochrane 221 5 .
EBSCO 787% . CNKI 492 . 71/ 1075 . HEA:
YRS 83 5, W HARR AR SR 120 . &
BRI R AN A A8 AT G N AFRERI RCT, 3¢
R e FE UL IR S1 .
22 MANTARAIEARFHE

4T A8 B 5T 1 K SRS, 4T0R 3

BWFTE, HAY M BUEESE ; BAEA &N 3 206
i, Fr T 1 6924, XTHRZH 1 51445, T3
Jitn He AL G O FOR[F iz s 28, 43 ) R fg 5 <)
(gymnastic qigong, Qigong) . A %Aiz )] (aerobic
AE) . ¥ P i 3 (resistive exercise,
RE) . 4 5 ¥k ah il Z& (whole body vibration,
WBV) . Wiiizsh (impact exercise, 1E)., #EES
iz 4] (dance movement, DM) . ¥t H HE LA S
44 (self-weight muscle endurance training, SMET) .
i BE A BL B i2 31 (impact combined with
resistance exercise, IE&RE) . A A K& dibiz 3
(aerobic exercise combined with resistance exercise,
AE&RE), XHRANHATEMTIEZES) . g9 SRR
FIBFFEXS SRR L2 1, 12 3T 07 R AR AE
WS,

exercise,

Table 1 Basic characteristics of the included study

Rl WNFRBERFHE

PN il FHr AR Fi/Y 4% ithkdEke BMI% i 2SR
AERR/AE
Wayne%s, 2012057 CON gk aks 43 60.4+5.3 >1 NR 245+40  E[H O
Qigong K AR 43 588456 25.8+4.2
Fi, 2018 1) CON 5 IR EF 30 51.4+4.9 1.63£0.13 55.01+£7.26 22.01+8.04  [E @®
Qigong JANCE: N L) 30 52.1+4.2 1.72+0.24 55.12+7.27 22.13+8.17
KK, 200707 CoN 5 R 2 36 53.7+1.14 5.83+0.61 59.24+1.56 18.92+1.16  [H 0®)
Qigong J\BCHR . 46 R B 36 53.541.40 5.94+0.75 59.47+1.25 18.50+1.11
AR, 2020 (1% CON i i 29 62.6 NR NR NR ] @
Qigong A 29 62.9
ElDeeb:, 20191 CON FRI4EA: ZD3 21 57.29+4.44  >1 7143542 2828+1.54 B D@
Qigong  WBV. A4k & D3 22 55.10+4.19 73.55+4.72 28.36+1.31
Sen%%, 2020 2] CON G RI4E: £ D3 18  54.5£6.0 9.3+4.0 NR 267438  HZ& DE®
WBV WBV. 5FI4EE D3 15  55.044.6 8.0+4.1 26.6+2.7
IE iEs) 16 531444 77453 26.5+3.9
RuanZf, 2008 2! CON il 43 63.73£545 157¢7.1  NR 23224325 i (©e)
WBV WBV 51 61.2048.20 13.5+7.4 24.37+3.28
JepsenZ%, 2019 21 CON PTH 18 69+5 220450  NR NR Fh O
WBV WBV. PTH 17 69+5  22.0£7.0
Lai%%, 2013 [ CON T T 14 624+7.1 10669  NR 23.1x4.4 HEEE @®
WBV WBV 14 60.1=7.1 9.80+8.7 22.7+1.9
Verschuerens, 2004 1 CON T 24 622431 14.6+6.6 68.56+14.5 26.51£5.8 LLFINS DQ®
WBV WBV 25 642433 16.9+6.3 66.50+8.90 26.34+3.6
RE HUBHINZR 22 642433 15.5+6.0 70.47+9.60 27.40+3.5
von Stengel%%, 2011 ) CON T Tt 52 68.1+27 NR  712+13.4 275450  fdi[H 09)
WBV WBV 50  68.8+3.6 69.1£11.8  26.5+4.2
MREALAE, 2017299 CON o] Bl PR Y 20 664£99  NR  57.7£5.1 23.9+24 [ DD
WBV WBV. B4 B 20 67.648.2 57.9+55 23.7+2.2
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g1
PN paxil T 7 = BEARRE /% 4% {fhkEkg  BMI%  HUR ) SEIEL AN
FEPR/AE
HHe1%, 2019 CON Rl 9 652451 NR  55.6%6.5 NR SHES) @®
RE SN RTIIES 11 63.9+3.2 62.449.7
IE BER I 25 11 59.7+5.1 57.3+8.6
AE i35 7 10 64.6+4.4 58.3+8.2
SMET ENE VIR 10 63.2+44 54.8+7.3
Hartard%, 1996 7 CON T 16  67.0£100 >5  63.8+112  NR  WKHE e)
RE PiHiE3) 18 64.0+£6.0 67.0+7.70
Linero%%, 20197  CON LT 6  56.83+0.70 6.50+0.92 56.42+228  NR i O2®
RE Hh R FE PRI 7 56.40£0.72 6.57+1.00 61.99+3.45
De Matos2%, 2009 1 CON T+ 29 56.6+4.6 7.4 65.0+8.3 25.6+3.1 [ 6)
RE RS yAp e[S 30 57.5%5.1 9.6 59.8+7.6  23.9+3.3
Gualano%s, 20145 CON el 15 663460 NR 634488 26.8+55  [7f )
RE PUBHINZR. R 15 63.643.6 66.8£9.0  28.243.6
MostiZ%, 2013 B2 CON HFTi 8  66.7£74  NR  66.2+88 249425 B D2
RE K i 8 61.9+5.0 72.3+7.7 253429
Marques?s, 2011 ¥ CON TFTi 24 67.9+5.9 >8 NR 28.143.5  WE T V6]
RE AT H 25 > 23 67.3+52 28.844.6
AE 177E. 120, B 24 70355 27.5+3.8
WL, 2008 B4 CON 45, Hih=pF. FCRms 8 55~69 >2 NR NR ERlE ©)
RE  #iiba(Hubl+45. b=/, 9
R It P
KorpelainenZ, 2006 1 CON T 76 72.8+1.2 >8 622492 25.5£3.5  AF= Q@GS
IE MR Bk R 84  72.9+1.1 61279 257434
Hans%%, 2002 B¢ CON 5. #iEKD3 32 66.3+4.9 >5 64.0+7.5 NR i+ &)
IE Mg A+ . 4E4E D3 99 67.6+5.2 63.0+7.3
BasatZ%, 2013 P71 CON 5. 44 RD3 14 562440 62433 NR 27.543.7 +HIM OQ®
IE  mErhililg+as. 44E5RD3 14 556429  6.5£2.0 26.4+43.5
SMET A B I= I 14 559449 6.0+3.6 25.0+4.7
Posch%%, 2019 B% CON b om i 20 67468  NR  63.8£10.5 24.4+3.7 WAL e)
IE B 20 69.6£5.3 64.2+8.10 25.1£3.2
WenZs, 2016 1 CON TFTi 22 588+£32  NR 542458 22.27+1.89 hEGHE G©
AE FHIg3) 24 575435 52.0£6.4 21.69+2.94
Yamazaki%%, 2004 7 CON 45 15 657427 14616 50.1+1.6 21.1+1.1 HA ©)
AE AT 27 642429 16.6+1.7 51.2+1.4 21.2+0.7
S, 2006 Y CON 45 22 62.14+7.03 11.14+4.8 56.70+7.20 24.08+2.90  1[H OQ@B
AE Filiy 8 22 61.25£6.90 10.95+4.7 57.00+7.88 23.74+3.01
JEBESE, 2020 42 CON TEF-Til 82 50.21+3.81 NR NR  21.82+1.32 Hi[HE DG
AE BHIg3) 82 51.50+2.81 22.62+1.12
WHEFES, 20167 CON -1 20 522457 NR  52.3+42 NR I ©)
AE e 5 R A IE B 20 53.9+4.9 52.5+5.8
NEES%, 20129 CON ToF-Ti 30 55.2+46.1 53424 NR NR [ ©)
AE HHig3) 30 54.7+58  4.8+2.1
WRi#aE, 2014 1431 CON 4 50 58.37+6.51 NR NR NR LRIEd D
AE 177, M. 85 50  58.60+7.53
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K1
PN vl F = FEARE R 4% fkfikg  BMI%  HUR Z VSR
GRIEE
TS, 2019490 CON o] - ff PR Y 96  6534+8.13  >1  61.15+4.27 24.1242.46 P[E e
AE B PC BB 96 64.10+8.27 60.76+4.35 22.84+2.51
Yu%%, 2019 471 CON 5. YEERD3 40 61.5+7.5 NR  57.8£7.40 24.1+2.6 H[EHEHE (©0)
DM PEVG. B5. 4E/EED3 40  62.546.6 57.3£10.0 24.0+4.2
Qin%%, 2018 [ CON 5 25 45~60 NR NR NR CAES| DB®
DM IREZL N 25
Angin%%, 2015 ! CON T 19 559492  NR  62.79+10.7 24.85+4.31 L H I @®
DM Wi 22 582454 60.93+7.64 24.16£2.94
FHeaiss, 201857 CON 5, ZE R A 84 674476  NR NR 221+1.7  FE DB
DM ] 3% 5E+CON 84  68.3+6.6 22.3£1.5
sy, 201759 CON IR A 25 45~60 NR NR NR ] DB
DM T8 SR 25
B EsE, 2021 527 CON Bl £ I R 30 685+723 NR  64.08t1.41  NR T OR®
SMET 101 45+CON 30 70.16.12 59.49+1.35
Bolton%s, 20121 CON i i 8 56347 11.7+7.1 63.6£11.9 25044 HAFIT O
IE&RE BEER. BUBHIIZR 10 60.3+5.6 13.0£7.4 64.549.7 252+43
Watson, 2018 ) CON FA 43 65.0£5.0  NR  63.4+11.4 238439 EAHE (©F)
IE&RE [k SR s el | 23 43 65.045.0 61.848.9 23243.4
Engelke2%, 2006 51 CON B YEE D3 30 55.543.0 54421 67.0413.6  NR T @®
IE&RE $FifH. phfi. 45, 4E4HKD3 48 552433 4.622.1  67.6£9.6
Kemmler%, 2003 B¢ CON 5. 4 ED3 41 559431 > 648+13.6 247+39  {H[H e
IE&RE $ifH. BhEL. 45, 4E4:%D3 59 551434 67.6£9.7  25.1+3.3
WAz, 2021 57 CON  EAL=RE. FTCRERRSN. 4 30 56.23%3.81 6.77£1.37 55.46£3.37  NR i O©®
AE&RE A ZED3A%. FH+CON 30  58.9+2.93 6.15+£1.27 57.46+2.37
ZEdsaE, 2019 5 CON ZEEHD3. FVEELEE. B 26 56.25+3.75 3.48+1.57 NR  23.04+538 1[H O®
© BEER A
AE&RE . PiE+CON 26 55.4+4.12 3.36+2.14 22.65+4.14
Marchseis, 201257 CON T 11 59.73+1.19 NR 64.0£7.52 BXF O2B3@5®
AE&RE  HHizz). MG 11 64.0£8.90 68.0+7.65
Iwamoto%, 2001 1 CON 5, HEEFED3 20 64.9+57 15.0+6.0 458+40 19921  HA @®
AE&RE 17, Hibl. #5. 44 %D3 8 65.3+4.7 16.0£6.0 45.5+6.5 19.7+1.3
Bergstrom%%, 2008 ' CON 5, Y ED3 44  596+36  NR NR 249423 I 06
AE&RE R7E. ibH. #5. 4E4:3%D3 48  58.9+43 24.442.6
XE4s4E, 2007 12 CON 5 IR T 32 563+2.1 6.81x12  NR NR Hh ] )
AE&RE 18, HifH. #5/R7F 36 56.3+2.1

AR “FIRbrifizs” %5, CON: MR ; Qigong: {#EXIN; AE: A%iz5h; RE: #ifHizsh; WBV: @EIRshII%;
IE: #hifiizsh; DM: #4252 5h; SMET: b A ENIAM JJ1Z:; IE&RE: hiiBAPiflizsh; AE&RE: HEBAPHEZED; NR: £
PEBL . OFEHE, QIEH, OWard’'s=f, @KEET, @&, @BFWRItREY .

2.3 MNHRERERBEITMNER

o AT B A B T R 1S, A IS

K33 H Cochrane R GEF 4 (9 o XU PE A SR TRUE T AERe i s BV A H b, 42
THXABTEIEAT TN, 4528 (Bl & WS TR DA, (HAL R 2 U5 % B A AR
N BTABETEWIRGRIR T 5k 17T s SRR DT, 90% MRTRMImR Y 1 A
MABYIREEET T RCRRG T T REs, RS RS A ST IC A A XU o



2025; 52 (6) M=, &: FEZEHHEZEBERERTEBFTENZIN—ETMRKMetan iIER 1549

BEALFE 510 69 2 1

73 BCFEE

S5 E R A B 2%
25 TP B v

g e etk
PR

Hodts

0% 25% 50% 75% 100%

W seexe O meersnn Wl omsms
Fig. 1 Risk of bias graph of the included studies
Bl AHARHIREREZE

24 MAKMeta3 45 R AN ) 1 B B RO A R 1 T AT 38
241 MEHIEE RS — ko KET . Wards = IXAH S5 bR ] 1 R 1A

B Z BN RR, UPiEsifirhdng 3% (&2).
SRR Z, Hiash T o e BeE Sk 4

(a)

—~

RE WBV b RE  WBV © WBY

Qigong

\

AE

CON IE '® CON

DM’ AE&RE AE&RE
SMET  IE&RE SMET  |E&RE AE’
(d) (e) 6]
IE WBV WBV rp VBV
IE
AE CON CON
AE -
AE&RE
N o
DM AE&RE IE&RE SMET
Fig.2 Network evidence diagram
B2 RKIEHEE
(a) MEMESHEERRTR: (b) BCH B BERR; (o) KET-HEEE: (1) Wad s=MEEEER: (o) 2MHEEER: () Hlik
PRaEER. CON: XTHE4L; Qigong: {5 XY); AE: A%izsh; RE: $iflizzh; WBV: £84RshIZ:; IE: wpifiizsh; DM #4E3%

Z24); SMET: HtAEILAM JIZE; IE&RE: ik EHillizsl; AE&RE: ARBEHILZEL).
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8 SN T S TR 2 0 i S B 1=y e ]
TR ES Jr e bn e A TR — Sk e . AN —3
AR A — SR g . A — R g5 R
W, TEE W AR R 48 bR TP AL “CON-RE-
SMET” — MBI —3, HpR e —k
Py ARG IR A B, AR — S
RUGTHT o 19 Ao B R B LU RCIE s 5 R 42 L A
TEHEEAA B (P>0.05), 25T SErEissE .
242 FPRMetadHr S5 HEF 45

FEHE B 28 B . b 44 05 SCRR T TEEAE B 9% B R AT
THRIE, FEAE K2 73441, PR Meta BT BEFEIA]
g5 (K1S2) B, SXTHAMAE, WBV (SMD
=0.68, 95%CI (0.19, 1.18) ). DM (SMD=0.64,
95%CI (0.02, 1.27) ) 1] I 35 0035 i TEME S 2
JE (P<0.05), 4% T Fl& il 4% b 5 e ik 25 M 25
5 (P>0.05). SUCRAMERHET (K3) K, %
T PR it A e A B % R T RO HE R
WBV (SUCRA=81.9) >DM (SUCRA=78.2) >SMET
(SUCRA=717.8)>AE(SUCRA=56.6)>Qigong (SUCRA
=52.7) >AE&RE (SUCRA=42.2) >RE (SUCRA=37.7)
>IE (SUCRA=31.0) >IE&RE (SUCRA=21.0) >CON
(SUCRA=20.8) .,

JRe g S0 R . e 31 SR SR e 3
YEAT THRIA, FEARE 22694, MR Meta /A Ek
FERIZR (KIS2) Won, SxT4Mt, wWBvV
(SMD=0.64, 95%CI (0.30, 0.99) ). DM (SMD=
0.73, 95%CI (031, 1.14) ) A i} FHoE B H
BHEEE (P<0.05), [H#EZLKEH WBV (SMD=
0.67, 95%CI (0.01, 1.34) ) AX}F Qigong (P<
0.05) H A I L%, DM X} T Qigong.
SMET ¥ HA & F ML (P<0.05). SUCRA 4%
Hey (E13) LB, £ T s i e ol e B 308 4%
J&E 7 T AR HEF A . DM (SUCRA=91.1)>WBV
(SUCRA=86.3) >AE&RE (SUCRA=64.8) >AE
(SUCRA=51.3) >IE (SUCRA=50.4) >RE (SUCRA=
48.0)>IE&RE (SUCRA=43.4)>SMET (SUCRA=27.8)
>Qigong(SUCRA=20.6)>CON(SUCRA=16.5) .

Ward’s = I X B % & . e 8 i SCHR X Ward’ s
SAXEEEIT THGE, AR 54841 AR
Meta 7 HTERFEEIZ5 L (1 S2) WBon, HIZLEM
[ e 22 S e E 2= % (P>0.05). SUCRA

WA KB (B13), 2 T Hls i fE 2o Ward’ s
A DX B T RO HET O . WBV (SUCRA=
72.2) >AE&RE (SUCRA=50.5) >IE (SUCRA=49.5) >
CON (SUCRA=46.5) >AE (SUCRA=46.3) >DM
(SUCRA=35.1) .

KGR R . 07 0 SO K i 4% S i
TTHRIE, FBEARE R SILH] . Rk Meta 5 B B 58
E45 8 (KS2) sn, WBV (SMD=1.03, 95%CI
(0.57, 1.50) ) ]I 2 M0 3 R+ 1B 9% B
(P<0.05) , [\ 4% I % | WBV #H [t IE. AE,
AE&RE A &%, RE, IE. AEHIIL AE&REH
WEMH (P<0.05). SUCRA#LRIEFE (E3) k
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B WORAR R . 313 5 STk K i %
PEAT TGS, FEACE R 701 4], IR Meta 437 Bk
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W(E3), 2T T it 7e B AR R ebs 2 4 J T
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73.1)>WBV (SUCRA=57.9)>SMET (SUCRA=56.1)>
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=26.1).
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The optimal exercise type for improving BMD in PMOP is still unclear

Abstract Postmenopausal osteoporosis (PMOP) is a chronic metabolic bone disease caused by a decrease in
estrogen levels. With the acceleration of population aging process, the public health burden caused by it is
becoming increasingly severe. The prevalence rate of osteoporosis in people over 65 years old in China is as high
as 32%, which is especially prominent after menopause, which is about 5 times that of elderly men. About 40% of
postmenopausal women are at risk of osteoporotic fractures, with a disability rate of up to 50% and a fatality rate
of about 20%. The prevention and treatment of osteoporosis has become a major public health issue of global
concern, and it is particularly urgent to develop reasonable and effective prevention and treatment programs and
explore their scientific basis. Exercise is an important non-drug means for the prevention and treatment of PMOP,
it can improve estrogen levels and the expression of bone formation transcription factors, and inhibit the levels of
proinflammatory factors and bone resorption markers, macroscopically manifested by the improvement of bone

microstructure and bone density. However, the effectiveness of exercise in improving bone mineral density
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(BMD) remains controversial. Some studies revealed significant changes of bone to mechanical stimulation, while
others showed no significant effect of mechanical training, this heterogeneity in bone adapt to mechanical
stimulation is particularly evident in postmenopausal women. Although the evidence that a wide range of exercise
programs can improve osteoporosis, the optimal solution to address bone mineral loss remains unclear. The most
effective exercise type, dosage and personalized adaptation are still being determined. This study will fully
consider the differences in gender and hormone levels, searching and screening randomized controlled trials of
PubMed, CNKI and other databases regarding exercise improving bone mineral density in women with PMOP.
Strictly following the PRISMA guidelines to reviewed and compared the effects of different types of exercise
modalities on BMD at different sites in women with PMOP by network Meta-analysis, to provide theoretical

guidance to maintain or improve BMD in women with PMOP.
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