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Abstract

Objective: To evaluate the effectiveness of traditional Chinese medicine (TCM) exercises in stroke
patient’s lung function. Methods: 7 Chinese and foreign databases were searched to collect the ran-
domized controlled trials (RCTs) on the intervention of stroke patients using TCM exercises that
were published before July 2024, and RevMan5.4 software was utilized to analyse the data. Results:
A total of 10 articles were included, involving 4 TCM exercises: Taiji, Baduanjin, Liuzijue and Wugqinxi.
The experimental group demonstrated significantly better improvements in forced expiratory vol-
ume in one second (FEV1) (SMD = 0.80, 95% CI (0.42~1.18), P < 0.0001), forced vital capacity (FVC)
(SMD = 0.56,95% CI (0.21~0.90), P = 0.002), peak expiratory flow (SMD = 0.74, 95% CI (0.50~0.97),
P < 0.00001), maximal voluntary ventilation (SMD = 0.37, 95% CI (0.08~0.66), P = 0.01), and maxi-
mal inspiratory pressure (SMD = 0.46, 95% CI (0.07~0.86), P = 0.02) compared to the control group.
For 3~12 weeks of intervention, the improvement of FEV1, FVC, PEF and MVV in experimental group
demonstrated significantly better compared to the control group (P < 0.05). However, after 4 weeks
of intervention, there was no statistical difference in maximal inspiratory pressure between the two
groups (SMD = 0.49, 95% CI (-0.24~1.23), P = 0.19). None of the included articles reported adverse
events of TCM exercises. Conclusion: Based on conventional rehabilitation, the combination of TCM
exercises can better improve the lung function for stroke patients and promote lung rehabilitation.
Nevertheless, further multi-center, large-sample, long-term RCTs are required to evaluate the effec-
tiveness on maximal inspiratory pressure.
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1. 51§

G AR — TR Bk AR,  FRE N RFE T IR A 0 55 AL MBI A 0 55 =7, H AR BRI fit
HEE, HITRALN 10.8%, (5P R B A AU 5.19% [1]. £ E FAT IR,
L AE 5O, KR AR R EEOER R [2]. Bk, B W RKHENR . 753052 IR K B
PUBGERTT, SR — RIVEBNLRERER, HrhJUN SR B R L& sk g5 L il < Eh BE ) 25
BE[3], X —BLEABUINRI T 58 R A XU, SR PRI T H AT B BERE . I DD RERETG Ok
WIEN— ARG AR A SET AL AR R R [4], ™ ELFELAG 3 AR R R 2R . (A, ek HA otk
HRERINIIRE, FATHERESE . SRTTAE B A PRI ARG i) 8, AR R .

FER PR SE B, A 1 IR A 4 I W B 58 W U VBB T3 v 2 N, (AR B T R A —
M BAMER A BRT R[], — R EIRH TRER AR . BEETTFERY, @l — 25
FHTFE, fRERFRTEER LTI LULI[6]. hEAGDNE, B, Nk, K%, 5H4
L Tg s, M THABIIGE, HADCRETIPRINGER SR, SR SR, IR 5 hkiash =
HREMG, WE=FR RN, xRS LR KoL B R AR [ 7]
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Hil, CABOWHEHER 7B, TUEk. N TR P EEAL GOk AE $ e b KU il T BE 77 I )
ARNEB]-[11], (HZ O RARAThE. by AMEARIIDETT, 8> 984 ) IEIELS S . B,
AW Meta 7347 15 7E 8 G DA DT SR, A P4l b B A Geohidont o XU i T BE R RE R RUR , JuiblE T
ANATHT A 28R it R 2 SR 48 {3 e SIE PR A PR 2R 4

2. ZEREHE
2.1. XA SHERIRE

O WAL BEHLA IR (randomized controlled trial, RCT), &S AIR: @ WFFEAF 4. PHEZH
Hizer, RS W e KRR, SR HEA R S . SRR PR R REREAR: @ TR
X P2 HEAT B LR S (B4 AR S 4 3L ¥ SRR NZR), 1B 2 AE 0 R A BL it b 390 vh BR AR S i
HREFE G A K. \BH. ST Exk. BURTh. 250 @ S5Rfabs: ARG AR R B
SINRER) EEFRbR: 55 1 A0 SIS 245 (forced expiratory volume in one second, FEV1). F /i & (forced
vital capacity, FVC). IS I&1H i 1% (peak expiratory flow, PEF). %k H =i < & (maximal voluntary ventila-
tion, MV/V); [ BLIEIR ILID BE A B B HR AR B KIS K (maximum inspiratory pressure, MIP). HEBRARE: O
HER: @ P EIR AR BRI SdE . ) WEFX R IIARE . ARG .

2.2. WEREM

HHE MG ZBE % Cochrane Library. PubMed. Web of Science. Embase. THE&IM. J577. 48,
SRR SRR B R R, B 2024 45 7 H o IO (“HUA” OR “A¢
H17 OR “Mith IfiL” OR “MifEZE” ) AND ( “Ihid” OR “/{Ij” OR “F73|” OR “ 5 fi%” OR “ Kk
%7 OR “)\BHi” OR “/NFik” OR “TLEX” OR “JHIATH” OR “HiRALG” ), #h KR AN : (stroke
OR apoplexy OR brain infarction OR cerebral hemorrhage OR brain ischemia OR cerebral infarction OR cerebral
thrombosis OR cerebrovascular occlusion OR intracranial embolism OR cerebral parenchymal hemorrhage OR
cerebral hemorrhage OR cerebrum hemorrhage OR intracerebral hemorrhage OR cerebral embolism) AND (Tali
Jji OR Tai chi OR Qi gong OR eight section brocades OR Taijiquan OR Baduanjin OR Wuginxi OR Yi-jinjing OR
Shadow Boxing OR Eight trigrams boxing OR Liuzijue OR five mimic-animal boxing) AND (clinical trial OR
random OR randomized controlled trial OR trial).

23, SRR R AR IR

AT FUE SLIEAT SCHR IR, $RICBTRE, AN, W A —2, &EWE 3 MG, BERIAM
IR SRICUN TR} S5 AR RIS, FEAREE, MR SRR, AR, AR, TR KRS
24. REVEN

K1 Cochrane T K {2 XU T B. ROB & % (Risk of Bias Tool) [12]3F4r gh N SCHR I 71 i &, TR
BEG SN AL B. CH.

25. GEAE

{# ] Cochrane TE M2 HL) RevMan5.4 3k 4hE47T Meta 204, SRR 7RG 56 A 12 46596 79 b 5 S5 1,
2 p>01 [ 12<50%, i FHE S8R, 24 P<0.1 H 12> 50%0;, # USSR, KR FRdEfb s
#( 7 (standardised mean differences, SMD){F NJ7 %0 M & FE RN &, FHi15 95% & 15 [X [A] (confidence
interval, Cl). %1 FiJ7 F2AT WAL AT R AN R 7RE ) T TR o U 2 BT 4 S Mok R, IR =1
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3. &R
3.1 WERER KM CERE R IFE

Tablel. Characteristics of the included studies
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ik FERR ohg, ARTBURERCE o\ pmm(xes) TS THARE "
(et %) ) (X£s) i % )
WA ) 6855 o C o0(p) 0640% . =Nk 934 4.%; 42 0EE)
2023 14] 20D Tg53 (12) 563 +C %?%A ®
3R 52 5414+ 183.67 52.86+ 21057+ R /\EH 44, 45
4N . _ . —_ . L . _ - \/_,
2024113 2@ 1230 2344a0 © R® 84 30800d wc Mk, 700Q
I
12 4, 30
B3 4868+ 19.18+ 53.0 + 2134+ .. . DB
2020 [18] 34(19) 4518 g74d ¢ 38 (19) 12.52 11054 /STHR+C ?;\I/r}/%/\ 5 @®
4 JH, 45
133 0077E  A8A6x g oo, 5 DP9
7.58 29.66 d e @
R gy B9lr 38S5E K
2020 [22] 9.27  24.20d 4 B, 45
13 (1) 56.69+ 45692+ /KB min/%, 5 VOE)
7.19 27.25d ’
fC ®
12 4, 30
FHER 65.13+ 213+ 66.10 + 269+ ... -
2022 [20] 40(11) “50g 2 12d C 39 (16) 9.50 vand NTURHC mm/m, 5 @@
RIH
‘ 12 i, 30
KA — - — C  60(—) — — NTEP+C min/k, 4 OO
2024 [17] W
3/, 25
IV A 67.23+ 30.97 6350+ 2623+ ... o
2000016 @ 915 1109 © 0O g3 1ssgg  ANTRHC minik. 5 ORE
V!
12 4, 30
e 52 5659+ 6.59 56.76 + 656+ ... -
o018 (15 M) 1056 17ad © 34D o4 2a5d  /NTHRFC minik, 5 QS
I
4 i 60.45+ 29.30% 6280+ 1866+  AMEF+ 2 M. 60
3 . —_— . - . —_— . bl ) - \/_'
a1721] P® g1z om0 © 0BG g0 16254 mini, 5 @
RIH
BRI 5o gy 6330+  7.05% c 37(8 63.03 + 709 o 12 ijb 32 0E)
2022119 219 g1t 166d ®  y: 208d N E S @
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HAGZF 2028 553k, JEIT Zotero HIFREE SCHR 988 R, FETLAN H A BEHER AT A AINFRE R L
Wk 814 j5, VI G AR1GSCHR 226 Fs . HE—IPIRIERATC, BASRAT 10 R OCCHR[13]-[22], 3t 666 il H X
A, HrhoaREZE 326 1, WIS 340 1, P A Mprh A G J\BUR 2 /[13][22], NT-UR 6 F[15]-
[20], Fi& Rk 1 Bs[14], KM 1 k5[21]. REAE N 37~120 Hi[17]. THEMES T TREN 3~12 B, &IkT
TN (8] 25~60 43k, SN 4~7 WKIJE . 9 & SCHRIRIE T AR s, o 4ok 175 41, B34 371 1. 9 RisC
BRARIE T A R, HoA i Rl 192 5, WeAEAE 354 il 1 RS SCHEkE = BRI [22], HARBIARVE L. 2
FEE8] RIS T TR THUG S 4 . 5 12 FEdE. DL SCRARIE R R34E. W#E 1.

3.2. XEAREFMN

10 7% SCHR PSR FHBENL 432 5 s SCiHkEE M2 7 FCBRg[15] [18]-[20] [22]; 5 & SCHk$e M 45 Rirm i 5
1%[14] [15] [18] [20] [21]; 6 j& SCRRFHIER T HF 7 i RE Hh = A2 V& B [15] [18]-[22]; &5 = Fa bn Bt 1 52 3 s
6 5 SCHR AT AEAEAEPE WA [13] [16] [19]-[22]. JRELFAT 10 5 SCHkI N B 2%,

3.3. FEEENThIER Bl S ThRE IR

3.3.1. FEV1 B FVC

FEV1 8RB KW )G, £ NN HKEKRSE, FVC R IBKRSE, RGN
H R A&, 38 PR I I8 S BE R0 T R R ity 7 R R Y DG B HR bR . 9 TU[13]-[20] [22]8fF ALl & T
FEV1. FVC, WA 591 4], FEV1 (12=82%, P < 0.00001) /2 FVC (12 = 79%, P < 0.00001) FIHff %% [F) 7775
e FE S M, (S BE LAY, 45 0B oR: WE6 40 3% FEVL (SMD =0.80, 95% CI (0.42~1.18) P < 0.0001)
J FVC (SMD = 0.56, 95% CI (0.21~0.90), P = 0.002)fL T- A a4 . WL 1. 4] 2.

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrouj Mean SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% CI
AEE2023 217 0.54 20 146 D062 20 8.5% 1.02 [0.36, 1.69]
BRIEIEI024 233 032 B0 17 0323 B0 98% 2.25[1.78, 2.71] —_—
FHr2020 2209 093 13 2164 0.5585 11 TE% 0.06 [0.75, 0.86] -1
FFH2020 2564 0.454 13 2164 0.555 " T.4% 0.77 F0.07, 1.61] T
FER2020 199 052 38 182 09 34 9.8% 0.33F0.14,0.79] T
TER2020 235 047 38 208 052 34 98% 0.47 [0.00, 0.84] —
EFERI0E 207 0.2 34 186 033 34 9.7% 0.55[0.08, 1.03] —
FEI$022 9928 1685 38 9011 037 40 9.9% 0.49 [0.04, 0.83] —
EpIEfZ020 1558 963 30 244 1314 a0 9.3% 1.13[0.58, 1.67] -
WrinEg 2022 233 068 37 203 048 36 98% 0.50 [0.04, 0.87] —
FIEEI024 243 058 M 177 054 3 B5% 116 [0.50,1.81] _—
Total (95% CI) 343 331 100.0% 0.80[0.42, 1.18] -
Heterageneity Tau®= 0.34; Chi*= §4.54, df= 10 (P < 0.00001}; IF=82% £ ! ) 1 !

Testfor overall effect 7= 4.08 (F < 1.0001) Favours [experimental] Favours [control]

Figurel. Meta-analysis of FEV1 between experimental group and control group
1. P4 FEV1 ELAZHY Meta 5347

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI
mEEI023 293 047 20 237 086 20 S.4% 0.82[0.17,1.47)
IBFE 2024 255 024 B0 188 036 B0 101% 1.85[1.42,2.28] —_—
FFr2020 2.892 1.118 13 2.808 0.843 11 7.3% 0.08[0.72,0.88] -1
FFF2020 3229 0624 13 2.808 0.843 11 T.2% 0.86 [0.27,1.38] -
FEFH2020 247 063 38 228 066 34 9.8% 028 017, 0.76] T
LER2020 278 063 38 253 068 34 9.8% 0.38 [-0.08, 0.85] —
FEII018 293 048 34 26 34 34 97% 0.01 [0.46, 0.49] —t
FEF2022 10491 1873 39 9826 17.36 a0 10.0% 0.36 [-0.08,0.81] T
#HIFE2020 749 13.04 30 444 11.28 an 9.5% 0.25 [0.26, 0.76] T
FRiGEg2022 263 068 ar o2 0.5 36 9.8% 0.53 [0.08, 1.00] —
RRIREE2024 341 062 2 27 08 31 8.5% 0.90[0.26, 1.54] —_—
Total (95% CI) 343 331 100.0% 0.56 [0.21, 0.90] -
Heterogeneity: Tau® = 0.26; Chi®= 46.83, df=10 (P = 0.00001); F=79%

2

- _ - -1 1
Testfor overall effect Z= 313 (F = 0.002) Favours [experimental] Favours [control]

Figure2. Meta-analysis of FVC between experimental group and control group
2. #¢H FVC LAY Meta 5347
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3.3.2. PEF

PEF fi& F /IS B KIS B, 2 IR LRI L 8 R A=C3E AG JE PE 28 1 B 2248 45 . 7 T [13]-[16] [18]
[19] [22]Wt 5 & | PEF, A& 392 4], W FEIA A [Fsi P (12 = 33%, P = 0.15), K Fixed B4, 25
FHOR: RIS RE PEF J7 AL T4 B4 (SMD = 0.74, 95% CI (0.50~0.97), P < 0.00001). ./ 3.

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
BEEI023 35 153 20 248 106 20 9.6% 0.76[0.12,1.40)
FEr2020 5224 2621 13 3.972 0504 11 6.6% 0.60[-0.23,1.42] I
TFgr2020 6195 2.328 13 3.972 0504 11 5.9% 1.18[0.29, 2.06]
TFER2020 399 1.26 38 383 133 34 14.6% 0.35[-0.11,0.82] T
FEfz020 543 116 38 457 167 34 143% 0.60[0.12,1.07) —_—
FEWIME 346 072 34 31 048 34 13.9% 0.58 [0.09, 1.08] -
2020 13 4aE3 30 B36 415 30 11.6% 1.33[0.76, 1.89] I
PRIART 2022 449 139 a7 379 146 36 14.6% 0.49[0.02, 0.99] —
PREEI024 384 104 21 253 12 91% 1.26 [0.59, 1.93]
Total (95% CI) 244 231 100.0% 0.74 [0.50, 0.97] &>
Heterogeneity: Tau® = 0.04; ChiF= 12.03, df = 8 (F = 0.15); F = 33% : 4 ; ) ]

Testior overall fisct Z= 614 (P « 0.00001) Favours [experimental] Favours [contral]

Figure3. Meta-analysis of PEF between experimental group and control group
& 3. #4H PEF LLEZRY Meta 4347

3.3.3. MVV

MVV & — i RO, A2 SO & ThRE R Zh A6 5. 5 T[18]-[22]# 4k T MVV, ZANE
F 336 . BTN A7AE P SR (12 = 51%, P = 0.06), KA BENLAUS AR AL, 45 047K R 4LAE s MV
D5 LT X & ZH(SMD = 0.37, 95% CI (0.08~0.66), P = 0.01). ./ 4.

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
ZEFR2020 81,627 28085 13 7VE.887 23816 11 8.9% 017 063, 0.98]
FEEh2020 107.201 35.867 13 vE.887 23816 11 8.2% 0.94 [0.09, 1.80]
FEER2020 81.21 2069 3| Te 2154 34 16.45% 028 [0149 0.78] T
TEER2020 9592 21.87 38 8488 2045 34 16.3% 0.52 [0.05, 0.95] —
FERR2022 99.24  23.24 38 8v.aee 2027 40 17.0% 0.53[0.08, 0.98] -
EEiEznT 7422 19499 35 B0A6 2237 40 16.8% -0.29[-0.75, 0.16] -
PRIAE 2022 4408 1389 XA T WS S E I 16.3% 063 [016,1.11] —_—
Total (95% CI) 213 206 100.0% 0.37 [0.08, 0.66] -
Heterogeneity: Tau?= 0.07; Chi*=12.31, df= & (P = 0.06); F= 51% + + 7 1 }

Testior overall efiect Z=2.50 (P = 0.01) Favours [experimental] Favours [control]

Figure4. Meta-analysis of MVV between experimental group and control group

4, FLE MVV ELEEHY Meta 34

3.4. REEGIEXIFIRALRERI RN
MIP

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% CI
BEE023 39.895 16.04 20 2795 895 20 25.0% 0.91 [0.25, 1.56] I
FEE2020 86.16 142 38 5388 1572 M 3ATE% 015 [-0.31, 0.61]
FEN2020 7303 1448 3| 655 16.08 34 3TI% 0.45[0.02, 0.96]
Total (95% CI) 96 88 100.0% 0.46 [0.07, 0.86] -~
Heterogeneity: Tau® = 0.05; Chi*= 3.48, df= 2 (P = 0.18); F= 43% + + 7 1 ¥

Testior averall efiect 2= 230 (= 0.02) Favours [experimental] Favours [control]

Figure5. Meta-analysis of MIP between experimental group and control group
& 5. #4H MIP LLE AT Meta o34
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MIP FBTERR AL, B RES ISR~ AR R 1, 2R &, Rl 2R SV 2 E
PLabR. 2 T[14] [181WF 7T E T MIP, 9N EEH 112 B, 588 2A [Ff P12 = 43%, P =0.18), K Fixed
PR, GERBR.: WRIGLLAE R MIP 5 THIR T4 & 4H(SMD = 0.46, 95% CI (0.07~0.86), P = 0.02). W14 5.

3.5. WML

FEV1. FVC. MVV $8FRNN 73 KT I SCHR S S s i, 6 FE oK R S5 [17] T TR i A, A 4 IRIF
HARY R 5~7 I, JEEMEE21) R T IR K, A 60min/ik, L) HH =i, HRm7R
mEAFRFM, HiXRAENE FVEL. FVC. MVV J TR TXTIRZH(P < 0.05), 2B 51 B4 1 1 s
whe T m kYR, Bt RgRaeEnfE. Wk 2.

Table2. Sensitivity analysis of Studies included FEV1, FVC and MVV
2 2. FEV1. FVC\ MVV $BHREIN 5347 B SCRR BSR4 3 4

) » R R Meta 44 45
difmtabs  MIBRSCER LAY
12 (%) P SMD (95% CI) z P
FEV1 ﬁff 24% 0.22 SE 0.61 (0.44~0.78) 6.96 <0.00001
FVC ?iéif 0% 0.52 & 0.39 (0.22~0.55) 4.47 < 0.00001
MVV "%‘ZZ 0% 0.72 & 0.50 (0.28~0.71) 452 <0.00001
3.6. WeH#T

R RIG T TR N 2 e I <4 M 12 5. 5858 72 4 AN, 2 4 MIP £ 14
T2 5 L (SMD = 0.49, 95% CI (-0.24~1.23), P =0.19); J7#% 4~12 JHi}, JHARIBFRIIILT X IRLL(P <0.05).
Horp, 5 I0[15] [17]-[2014F 7l & T i 12 5/ FEVL1. FVC, FEV1 (1?2 =91%, P < 0.00001) X FVC (I
= 90%, P < 0.00001)¥HfF 75 [ 47 7E i 5 S i v, MHIBRSK R ME[171)5, FEVL (12 = 0%, P = 1.00) & FVC (12 =
0%, P = 0.48)if ¢ o) LA Al i i, 3640 i3 FEVI [SMD = 0.50, 95% CI (0.27~0.73), P < 0.0001) % FVC
(SMD = 0.33, 95% CI (0.09~0.56), P = 0.006) - {4l ; 4 Ti[18]-[21]WF Fe il & T I7F2 12 A1 MV, #f
Fe IR (12 = 71%, P = 0.02), MER TS0 AT 555, BF 98 18 B A (12 = 0%, P = 0.93),
RIGL MVV BB T4 i 2H(SMD = 0.56, 95% CI (0.29~0.83), P < 0.0001). W% 3,

Table3. Subgroup analysis according to the duration of treatment

3 3. BIetRIETIRHITIE S

FFPE R/ Meta 4347 45
giRtRNE A STERER Ay
12 (%) P SMD (95% Cl) z P

<4 Jf 4 50% 0.08 [&] 52 0.74 (0.48~0.99) 5.70 <0.00001
FEV 12 4 4 0% 1.00 [i] 0.50 (0.27~0.73) 4.21 <0.0001

<4 [ 5 2% 0.40 b 0.45 (0.21~0.70) 3.60 0.0003
Fve 12 A 4 0% 0.48 s 0.33 (0.09~0.56) 2.75 0.006

<4 [ 5 48% 0.09 [&] e 0.85 (0.59~1.10) 6.47 <0.00001
PEF 12 [ 3 0% 0.94 Eis 0.55 (0.28~0.83) 3.95 <0.0001
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