Sport Science Research

IR E. KRB A4 A S AREE S i R o9 META 447 g

AR AZ B R 4 N BRI 3 T BB B
P}
FAR S, FER R

W E. A 24PN KRB REFAZH LI T A FEFHH ke
B, Fik AR B R INE AR R AR KR AR R 6 AL AT BB 2 35 (RCTs) , 38 BB K
R Jadad 7 E N AN WK 5, £ RevMan5.3 A3 4T Meta 247, & R . 3k 44
AN20 e R FER, £ 44556125 A, &R, KMEFHA A AT AN K (TUG)
(MD=2.62,95%CI[-4.00,1.24],P<0.000 01).5 ) “ & —35” X ¥ (5tSS) (MD=-1.74 ,
95%ClI[-2.77,-0.70],P=0.001) .30 s 4 354X (30 sCST) (MD=4.02,95%CI[-0.20,8.24],
P=0.06) .Berg F#7 % & #% % (BBS) (MD=1.41,95%CI[-0.06,2.87],P=0.06) . % #&1£ 4T
A% 38 (FRT) (MD=2.16,95%C1[0.94,3.38] , P=0.000 5) . F] AR 3 fi& 35 5 i 4] (MD=3.18,
95%CI[0.70,5.67],P=0.01) . ¥ A% £ fi& 55 5 #F 18] (MD=10.08,95%CI[4.62,-15.55],
P=0.000 3)F AR E Y5 T 2T BB 20 ; KB T TR A8 e 3T BB 20 4% 3 5 3% 77 (SMD=0.46,
95%C1[0.00,0.93],P=0.05) F2 7% % % /& w1 AL # (SMD=0.58,95%C1[0.25,0.92],P=0.000 7).
¥ 1% M £ W AR WL A1 (SMD=0.55,95%C1[0.25,0.85], P=0.000 3) .32 7t 3% % ¥ 4 & WL
#1 (SMD=0.64,95%CI[0.16,1.13],P=0.009 ) 5 45 47 L T 56 B A 4% % 2w 4538 . ILH>
Bt E AR BRI, KBS e A SR H R L FAN BRI T HE A Fe LS
FHXEDHE, TONTRBEFRR R, LR EEHFELLZ R AT A
IR3E

KB KB, EFABE, Bk, XFESH

FES>ES.GR04 LHAREL.A LEFHT.1006—1207(2022)04—-0088—10
DOI ; 10.12064/ssr.2021050801

The Effects of Tai Chi Exercise on Motor Functions in the Elderly: A Systematic Review
and Meta-Analysis
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Abstract: To systematically evaluate the effects of Tai Chi exercise on physical performance, balance,
muscle strength and other motor functions in the healthy elders. Methods: The domestic and international
medical databases were electronically searched to collect randomized controlled trials (RCTs). The qual-
ity of the included studies was evaluated according to the modified Jadad method. Then meta-analysis
was performed by using RevMan5.3 software. Results: A total of 20 clinical trials with 4 455 old people
were included. The results of Meta-analysis showed that the Tai Chi group was superior to the control
group inthe TUG test (Times up and go, TUG)(MD=2.62, 95%CI [-4.00,1.24], P<< 0.000 01), 5tSS(Five
Times Sit-to-Stand Test, 5tSS) (MD=-1.74, 95%CI [-2.77,-0.70], P=0.001), 30 SCST (30 schairstest, 30s
CST) MD= (4.02, 95%CIl [-0.20,8.24], P=0.06), BBS (Berg balance scale, BBS)(MD=1.41, 95% Cl
[-0.06,2.87], P=0.06), FRT (Functional reach test, FRT) (MD=2.16, 95% CI [0.94,3.38], P=0.000 5),
Eyes-closed SLS(Single-leg standing test, SLS)(MD=3.18, 95%C1[0.70,5.67], P=0.01), and eyes-open SLS
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(MD=10.08, 95%CI [4.62,15.55], P=0.000 3); Compared with the control group, the Tai Chi intervention
group might have more advantageous effect in improving handgrip strength(SMD=0.46, 95%Cl
[0.00,0.93], P=0.05), hip flexor strength(SMD=0.58, 95%CI[0.25,0.92], P=0.000 7), knee extensor strength
(SMD=0.55, 95% CI [0.25,0.85], P=0.000 3), and ankle dorsiflexion strength (SMD=0.64, 95% CI
[0.16,1.13], P=0.009). Conclusion: The current clinical evidence suggests that Tai Chi exercise is effec-
tive in improving motor functions such as physical performance, balance and muscle strength in the
healthy elders. Due to the limitation of the quantity and quality of the included studies, the above conclu-
sions need to be validated by more high-quality studies.

Keywords: Tai Chij; elderly; motor function; meta-analysis
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2.4.1.1 A 547 £ M X (TUG)
;j\;gm/\ 9 %;‘C@%[&g,u,m—mﬂz&z&%}’;[\: 1241 Zj—%ﬁg

Experimental Control

Study or Subgrou

Chewning etal. 2019 -2.98 4.41 94 07 652 103 11.5%
Hosseini etal. 2018 -6.7 5.26 30 01 544 30 88%
Lietal. 2005 -08 251 125 001 271 131 13.0%
Lietal 2018 -21 61 224 033 777 223 120%
Louetal 2017 -358 113 40 102 152 40 131%
Pennetal. 2019 -0.77 2.01 15 -0.72 1012 15 46%
Yildinm et al. 2016 1111 30 -09 143 30 13.0%
Zhuetal 2019 -42 355 24 024 33 27 107%
FIPI9% 2016 -09 078 30 -02 068 30 13.3%
Total (95% CI) 612 629 100.0%

Heterogeneity: Tau®= 3.69; Chi*= 178.68, df=8 (P < 0.00001); F= 96%
Test for overall effect: Z=3.72 (P = 0.0002)

2.4.1.2 Berg -F#7& & (BBS)
4 f SCR e sBRL g A 406 B EAE N, A IR
gER R, KAE s A Hu @ 2T 1 H FLhE %

Experimental Control

Lietal 2005 361 442 125 097 48 131 206%
Pennetal. 2019 2 51 15 074 1353 15 36%
Yildinm et al. 2016 06 086 30 05 084 30 346%
Zhuetal. 2018 23 156 30 06 172 30 322%

Total (95% Cl) 200 206 100.0%
Heterogeneity: Tau®= 1.55; Chi*= 22.81, df= 3 (P < 0.0001), F= 87%
Testfor overall effect Z=1.89 (P = 0.06)
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PLON Y Meta 43 A 45 5 W | -0 58 [ AE AR 5
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Mean _SD Total Mean SD_Total Weight IV, Random, 95% Cl

Study or Subgroup _Mean _SD_Total Mean _ SD Total Weight IV, Random,95% CI
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N, BERLASON BRI 25 2R 3R B, R iz 3l 20 58 i TUG 1Y
i 17 H X B 2H 71 2.62 s(95%CI[-4.00,1.24],P=0.000 2,
1>=96% , P<<0.000 01) (/& 2),

Mean Difference Mean Difference

IV, Random, 95% CI

-368[5.22,-2.14)
-6.80 [-9.51,-4.09)
-0.81[1.45,-0.17) -
-2.4313.73,-1.13)

-4.60 [-5.18,-4.01) -
-0.05[-6.27,5.17)
-0.20 [-0.85, 0.45) -
-4.44 [6.33,-2.55)
-0.70 [-1.07,-0.33)

-2.62[-4.00,-1.24]

-20 -10 20

10
Favours [experimental] Favours [control]

2 TUG EE B H9 Meta 43 # R 4R
Figure2 Forest plot of effect of Tai Chi on TUG

W ZH 75 $2 %5 BBS 1143 I HA i # (MD=1.41,95%ClI
[-0.06,2.87],P=0.06,1>=74% ,P<0.000 1), &gk
3B S B SCHR UL 7 S5 B (1%=0%, P=0.41) (181 3)

Mean Difference Mean Difference
IV, Random, 95% Cl

264 151,3.77) -

1.26 [-6.06, 8.59] =

0.10 [-0.38, 0.58) ¥

1.70(0.87, 2.53) -
1.41[.0.06, 2.87) >

40 5 10

Favours [control] Favours [experimental]

[E 3 BBS tL % HY Meta 53 47 7k #K B
Figure3 Forest plot of effect of Tai Chi on BBS

WoR, FPE 2[R 0%, P=0.81, 4HiT4s EHE R, K
Wiz S 7E FRT 45 3% A0 F X B 4H (MD=2.16,95%
CI[0.94,3.38],P=0.000 5) (|l 4)

Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _ SD_Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Lietal. 2005 128 268 125 -021 304 131 419% 1.49(0.79,2.19) =
Lietal. 2018 198 252 224 021 284 223 450% 1.771.27,2.27) o
Pennetal 2018 177 612 15 037 743 15 55%  1.40[-3.49,6.29 ]
KEAE 2020 807 657 32 -06 984 33 76% 867[461,1273 =
Total (95% CI) 396 402 100.0%  2.16[0.94,3.38] L 2
Heterogeneity: Tau®= 0.79; Chi*= 11.73, df= 3 (P = 0.008); F= 74% zn 10 5 1=0 240

Test for overall effect: Z= 3.47 (P = 0.0005)
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B 4 FRT LL32H) Meta 53 17 ZR #R B
Figure4 Forest Plot of Effect of Tai Chi on FRT

2.4.1.4 ¥F Rk 54X % (SLB)

7 f SR s %5 S) B (IR ) A I 808 43
Br& W, K& iz 3h 68 A & 4E K M1 R SLB I (7]
(MD=3.18,95%CI[0.70,5.67], P=0.01) (&1 5) ,

5 WA 53 S8 BIG JE T R I B %) R B SLB

A5, & WEIT ) 0 25 A7 76 5 5 s Mk (P=0.002,
1=77%) , SO 23 BT 50 B SCHER P o, S5 Tk 12 B
} 0%, P=0.67, i i3 X R SLB A& 400 s i & BR,
KM AZ Bl T2 FIR PR 3t <7 e R) 0 X6} HR 4 A I 3 4
/& (MD=10.08,95%CI[4.62,15.55] , P=0.000 3) (&16).
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Experimental Control Mean Difference

Mean Difference

Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Audette et al. 2006 329 1.73 1" 03 133 8 148% 2.99[1.61,4.37) ==
Lietal. 2005 147 212 125 044 136 131 154% 1.03[0.59,1.47] -
Yildinm etal. 2016 1.4 373 30 1.3 7.06 30 128% 0.10[-2.76, 2.96] ]
Zhuetal. 2019 3.68 249 24 021 235 27 148% 3.47[2.14,4.80] -
okigig 2019 273 1.62 13 1.21 239 12 145% 1.52[-0.08,3.13) i
SO 2017 767 361 96 -096 417 96 150%  8.63(7.53,9.73 -
FBEA 2018 428 572 20 0376 20 126%  4.28[1.28,7.29 —_—
Total (95% CI) 319 324 100.0% 3.18[0.70, 5.67] -
Heterogeneity: Tau?= 10.37; Chi*= 167,16, df = 6 (P < 0.00001); "= 96% l-zn _1=0 : 1=0 ch
Testfor overall effect. 2= 2.51 (P = 0.01) Favours [control] Favours [experimental]
N o
5 F1AR SLB tb B89 meta 53 47 FR KB
FigureS Forest plot of effect on SLB eyes closed.

Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean __SD_Total Mean __SD_Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Audefte etal. 2006 621 2538 11 1.9 211 8 57% 8111284, 29.06]
Li etal. 2005 63 1151 125 024 1078 131 330%  6.06[3.33,8.79 —-—
Yildinm etal. 2016 64 1462 30 -1.2 1632 30 21.3%  7.60[0.02,15.18] ——
Zhang et al. 2006 123 607 24 37 387 23 327%  8.60[5.70,11.50) —-—
REAZ 2020 4385 5045 32 -015 1447 33 7.2% 44.00(25.84,62.16] —
Total (95% CI) 222 225 100.0% 10.08 [4.62, 15.55] .
Heterogeneity: Tau?= 21.58; Chi*= 17.10, df= 4 (P = 0.002); F= 77% _{0 _1:0 1:0 2:0

Test for overall effect: Z= 3.62 (P = 0.0003)

6 B#AR SLB tLAZHY meta 5347 7R ¥k
Figure6 Forest plot of effect of on SLB eyes opened

242 KBREFHNIPLA A ZH A
2.4.2.1 LR F4 A (HS)

4 SR 222G T T HS 5 bR R, 3 190 &4
BAEN, Z5 R SCHR R LA g £ D vk R B 22

Favours [control] Favours [experimental]

5, K H SMD #4720 5t 40 A, 45 R R Kk s 3
& P20 AH Lok B2 A 4R HS AT R B L
(SMD=0.46 ,95%CI1[0.00,0.93], P=0.05,, 1>=57% , P=0.08 )
(E7),

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Audefteetal. 2006 173 379 11 -0.23 493 8 16.2% 0.44 [-0.49,1.36] —
Louetal. 2017 408 449 40 -0.29 424 40 311% 0.99[0.53, 1.48] —
Zhu etal. 2019 042 587 24 -0.34 467 27 27.7% 0.14 [0.41,0.69] —
FREEA 2018 085 396 20 0 505 20 250% 0.18 [-0.44, 0.80] e
Total (95% Cl) 95 95 100.0% 0.46 [0.00, 0.93] .
Heterogeneity: Tau?= 0.12; Chi*= 6.90, df = 3 (P = 0.08); F=57% 2 + + +

Test for overall effect: Z= 1.96 (P = 0.05)

- 1 2
Favours [control) Favours [experimental]

7T FIEAFKRE
Figure7 Forest plot of effect of Tai Chi on handgrip strength

2.4.2.2 5 R“A-357K I (5189) FH D F % B 4 (MD=-1.74,95%CI[-2.77,-0.70],
g A 3 55 RCTE®N £ & 136 il %45 A,k P=0.001,1=56%,P=0.10) (/< 8),
BILAL N 5 B 3 7 25 SR R, K2 3l 41 58 B 5tSS

Experimental Control Mean Difference
Study or Subgroup Mean _ SD_Total Mean SD_Total Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Zhuetal. 2019 -355 208 24 -082 231 27 330% -2.73[-3.93,-1.53] -
okigig 2019 -1.79 199 13 -045 256 12 21.2% -1.34[-3.15,0.47]

#IPIFE 2016 -1.3 169 30 -01 1.2 30 458% -1.20[-1.94,-0.46] =
Total (95% CI) 67 69 100.0% -1.74[-2.77,-0.70] <*

Heterogeneity: Tau®= 0.47; Chi*= 4.57, df= 2 (P = 0.10); F= 56% +

7= = 0 5 10
Testfor overall effect: Z= 3.28 (P = 0.001) Favours [experimental] Favours [control]

8 5tSS LLE K Meta 43 #7 7R #h B
Figure8 Forest plot of effect of Tai Chi on 5tSS

2.4.2.3 30 s #F 3k 54K 5 (30 sCST)

gy A 3 5 RCTE22 {4 §5 318 fi| &4 N, &
FERON B BT R B, & W OT A AR B R
(P<0.000 01, 17=95% ) , f Ja% 14 43 B 5] B SC wik (2

ANSE M 12 R 0%, BEAILAL N L7 Meta 43 #7 45 SR
R, KMz sh2H 30 sCST 4554 T %R 4H (MD=4.02,
95%CI[-0.20,8.24],P=0.06) (&l 9) .
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Experimental Control Mean Difference Mean Difference
Study or Subgrouy Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV. Random. 95% CI
Chewning etal. 2019 23 472 94 0.3 382 103 348% 2.00[0.79,3.21] ad
Louetal 2017 675 324 40 -0.89 254 40 347% 7.64[6.36,8.92) -
Zhao etal. 2017 35 49 20 1.3 473 21 305% 2.20[-0.75,5.19)
Total (95% CI) 154 164 100.0% 4.02[-0.20,8.24]

Heterogeneity: Tau®= 12.93; Chi*= 4210, df= 2 (P < 0.00001); F= 95%

Testfor overall effect: Z= 1.87 (P = 0.06) -20 -10 0 10 20

Favours [control] Favours [experimental]
& 9 30 s CST LbEHY Meta &3 #T Fr K B
Figure9 Forest plot of effect of Tai Chi on 30 s CST

2.4.2.4 B X & ¥ LA (HFS) TSI BB EL , KAz shA FE$ F+ HFS T g A
3 J SCHRU=2IR I8 T HFS 454, 4t 141 24 W3 A0V (SMD=0.58,95%CI[0.25,0.92] , P=0.000 7,
A, SMD FIGE IFRON 0 i s, SR E/HE 1’=0%,P=0.59) (|8 10),

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean __ SD_Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Penn etal. 2019 255 4475 15 132 495 15 222% 0.25-0.47,0.97) .
Zhu etal. 2019 393 511 24 -03 726 27 358% 0.66 (0.09,1.22] ——
I35 2016 3 667 30 -15 608 30 420% 0.70(0.17,1.22) ——
Total (95% CI) 69 72 100.0% 0.58[0.25, 0.92] <
Heterogeneity: Chi*= 1.05, df= 2 (P = 0.59); F= 0% % p 3 "

7= 2 -2
Testfor overall effect: Z= 3.38 (P = 0.0007) Favours [control] Favours [experimental]

10 BE X T JE il AL 1 R bR
Figurel0 Forest plot of effect of Tai Chi on hip flexion strength

2.4.2.5 M # i 40 EL H (KES) MR L, Kz sh2H 7358 KES I nl R BA L #al
8 Sk e e s B T KES $8 bR, AR SR W (SMD=0.55,95% CI [0.25,0.85], ”=0.0003, 12=45% ,
SMD HEAT N B4 M7, BEHLSOW AR 5 S R 5%F P=0.08) (& 11),

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD_Total Mean SD_Total Weight IV, Random. 95% CI IV, Random, 95% CI
Audette et al. 2006 151 16 1 1.1 21.36 8 73% 0.73[-0.22,1.67] ]
Lietal 2009 6.21 13.92 22 6.79 16.92 18 126% -0.04 [-0.66, 0.59] =T
Luetal. 2012 0.26 056 16 012 042 15 10.8% 0.27 [-0.43,0.98) -1
Pennetal. 2019 13 372 15 025 497 15 10.6% 0.23[-0.49, 0.95] N
Song etal. 2014 3.49 32 3 18 31 30 15.4% 0.53(0.02,1.04) = =
Zhuetal. 2019 256 293 24 011 533 27 141% 0.55-0.01,1.11)
FAHE 2015 464 31.18 31 262 3023 30 152% 0.65[0.13,1.17) -
SIPIE 2016 55 469 30 -05 405 30 140% 1.35(0.79,1.92)
Total (95% CI) 180 173 100.0% 0.55[0.25, 0.85] ->
Heterogeneity: Tau®= 0.08; Chi*= 12.75, df = 7 (P = 0.08); F= 45% =2 51 3 1’ %

Testfaroverall'eflect:2=3.63,(=.0.0003) Favours [control] Favours [[experimental]

11 BXFHRENAFTNE
Figurell Forest plot of effect of Tai Chi on knee extension strength

2.4.2.6 BR% W H EM A (ADFS) Al fig HA7 B 2% %% (SMD=0.64,95%CI[0.16,1.13],
5 i SCRRMMOS A 5 T ADFS $845 , 3t 242 4% P=0.009, 1>=70%, P=0.010) (/& 12),
AEN,SMD G IR 4 HT R , Kz shxt 47+ ADFS

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean  SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Lietal 2009 122 354 22 074 266 18 19.5% 0.15[-0.48,0.77) 1T
Pennetal 2019 23 325 15 096 294 15 175% 0.42[-0.30,1.19) T
Zhuetal. 2019 254 454 24 056 361 27 209% 0.48 [-0.08, 1.04] ™
A 2015 336 2437 31 205 2279 30 21.8% 0.55(0.04, 1.06) ——
F PR 2016 85 5 30 05 493 30 203% 1.59[1.00,2.18) =
Total (95% Cl) 122 120 100.0% 0.64 [0.16, 1.13] >
Heterogeneity: Tau®= 0.21; Chi*=13.29, df= 4 (P = 0.010); = 70% i 5 3 1

Testfor overall effect: Z= 2.61 (P = 0.009) Favours [control] Favours [experimental)

12 RXTE BN FRHKE
Figurel2 Forest plot of effect of Tai Chi on Ankle dorsiflexion strength
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