PHALE 4L 20245 H30% 53

PR L NZA i P e ) L s epbe Ky

PN

<P 1,2,3
/-

Jini P e S5 (cerebral palsy, CP), fAiFRIKRE , J&:—2H F54%
FEAE R PR M2 B AN AR B BT T 3l 32 BT e F , S il
SE AR R T B L B LI A A T PR A0 B 3,
X bl 454 1 25 3 S BT ILTC 1 AL I S REAR T
RE AV e ) L 22 1) IR T B, TR, Ml 4 Il AN Tk | 32
AP K AR TR AT 45 S5 N I R 0 0 T e L 2 P Rk
AR AR T R BB T FIAE T R,

TR, I RE RN UL ) 538 B T RE 2 e AR,
HIKIZ SN RESr 9 2 45 (the gross motor function classifica-
tion system,GMFCS)/KF-7E 1 2 T 2wt ) L e s 2% 2
AR DI REAT H R TS shae 1, TS shRERT 14 ik
e LTI T REANEE , 32 30 1R B, BRIV (a7 B T RE I 3
A, anAls S AGE S ol O Y RERHHAR , S B0 H AR
TERE S 2E", Keles 55" WFFY & I L YIZRITFI AL, Refie
Fiidgie L BEAZ OB AR T4, AR L2 gl ohRg . R, Jad
YIZRMHE L IR L, LA IR ThREFis shBe 1 , ki
P H AT RE ST, E B BTNy ) .

I LI 25 (respiratory muscle training, RMT)&—Ff
TE 35 B SRS BH ) LASGE R S RE IR vk, 2 H
T B P e R i 24 v s 2 I D RE R A, AR
BN R ST PR I S AR 0 5 s A e L Rl
REFE LA 210 meta /3 AT 8 W, RMT AT 20 i 2 451405 g 1)
IR DY RE AL S Py RE™ ), IR, AR Y H 928 5 RMT
Yol HOGAE L2 2 5 TR (AR

FENN qzg” FHH

1 #ZREFE

ABEFE R GV 7 48 O 4 PROSPERO {# I, {015
CRD42022332549,
L1 RS

ALK R : OFP SCEHHRE T4 - PubMed . Web of Science
Embase , ScienceDirect , Cochrane Library; @) SCH 4k /22 - %1
% (CNKI) . J7 J5 5d5 % (Wanfang  Database ) \ 435 % (VIP) |
Hp ] A ) B 2 SCHR B 22 (CMIB) o 45 B340 e M 2 JE 28
20224F 5 J1 12 M SCHRIEA TR R

AEIEE S

EfLaZ I HERS MY meta 73BT

2 a2

g R AR

YLK 2R 1 - breathing training, breath training, respira-
tory training, respiratory muscle training, inspiratory muscle
training, inspiratory training, cerebral palsy; H' UK Z )
e P B RN 2 R LN 2 R S e DL
Yo RN TR+ A A AR R 7 2, IR 2R T SOk 399 , A
HPFEAHSEICHR, 7 R SCHR K
1.2 SCHkERY

TN e )L 25 RMT (1) B LY 3056 (randomized con-
trolled trials, RCT).

13 AFRIE

L300 PSR4 iR 2 AT AL A e )L (4% 5—18
%) WM i s LR A B K AT REIC S
TRIT A A FIBE Y 5 o™ H O

132 FHifE it iR I0 4 : RMT B A # B = I 25k % JL
AT SURGE IS S BIAYT X B - F R VISR R
HRYT BRI S BRYT

1.3.3  Z5Rdahs : QiU g 2% 1t & (forced vital
capacity, FVC) .1 J1 3 (forced expiratory volume
in one second, FEV1) .FEVI/FVC HL{E ; QUF0 LIS «
KW E J7 (maximal inspiratory pressure, MIP) d KITA,
J& 77 (maximal inspiratory pressure, MEP) . I {f IFE< i &
(peak expiratory flow, PEF);®iz 3k : 6min #1705
(6-minute walk test, 6MWT) \#l K iz 3l 21 i M 32 (gross
motor function measure, GMFM),

1.4 HEBRbRIE

W 5 KR SCHR ; @TCIE S BUS IG B HLIE o 4 Fp i
TERBOCA, B A BREUR 525 1 3k @AE 33
SCHK s @k Z LA OGS SRR bR Y SCHR s @ T 3145 42 3CHY
S3CHk ;s @ RCT 3Cifk
15 SCRRTfTE

P PRASE S BRI Tl 1T A AS: 2 SR W ) 2% s P iR A 7
K2R, OR o M N 8 1 A9 5 HE BB 1% SCRIR , - L
BT, A DA — 3, DR324 PFAN DL o, 303 i dk
W SCHRTZER , 1P 3 STk p R H 2, HERR AT 5 40
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LT H IR AREFIE 41 H (LH2020H006 ) ; S 6 VT4 BH 1T IABIFL 5 25 ILREDF 550 H (2019-KYYWF-1366) ; JL# Hi ke 5%

2RI L (JDXKTD-219006)

1 AEARWIR AN BBt , B VLA AR, 154007; 2 fEAMWIRSLEREM A 3 WilfES

S—AEE A A, I WA WO - 2022-05-24
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AFRHERSCHR , X5 TR REAF G AN AFRIERY SCRRAEAR I 4 S5
PEATIRE , LA e S BN
1.6 ORI

P2 TEMY 53R B B AN A IR 58167 7 4 0 Bl 13 T HUAH
KB G AT BRI S AR e E AR b, WA @
A FEREA N — RGO BRI T TRt 1) 7 1% s @ AT
T LS Rt b s @M 4 Cochrane T 1 it 2 S iFA T /01, 32
ISR R TR 22 10 S ARG T
L7 GeitEordn

KFRevMan 5.4 G344 T meta 5387, BB AT 28 it
¥ i S A, EE R AL #1025 (mean  differ-
ence, MD) B¢ #p i 1k ) ¢ 2% (standardized mean differ-
ence, SMD) IR, 715 95% [ & {5 X [H] (confidence inter-
val, CI)o 4N AFFESEE A B0 55 00 1 2R T o A 36 A 7 40 B
(KB K 0=0.05) , 2545 o f FIWT S Bt K/ e 2 1=
0%}, IR TC 5 BTk, SR P 1 50 A 2 08 5 24 P <
50% , AR S B AS 2 DRAT sl B0V R 5 5
B 5 24 P=50% , TA R 5 Pk 2, SR BT A0 55 TR
FrEE , AT RE /AT S o SR VR B A I AR S o SR A
AT AT AR B S A TR R AT, R TR S R
Rk B IS B 4R A A

2.2 IR ASCHRIFEASRROE RO BT PEAN

7 SCHERBE AN A HETT meta 2 BT, FE A0 A 241 {51 N RE L
#o L A3 Bl RMT BR324 B {8 1 a7 LI 25
(threshold inspiratory muscle training, TIMT) . J {5 2L
Il %k (feedback respiratory training, FRT) FllTF-72: JIi LA A
# AR (manual diaphragmatic  stretching technique,
MDST) . 4 ABFFE BIFEARFHAE W3 1, 75 SCHRY T Co-
chrane XU fi A PFAl T AN 36064 700 B 3P4 , SR 8 0
F2 K23,
2.3 meta /s
231 AR : W HRIE AT S5 FVC A FEVI I AF A 6
i gl AL 216 61, Horp 582 109 41, X R AL
107 . Meta 43 B 45 5 B R T 57 Mk (P=0% ) , R FH il 2 44
NS IS 2 FVC 5% I8 2 T B 2 22 5 (SMD=0.00,
95%CI= - 0.26—0.27, P=0.98),FEV1 5%} 41 TG0 B 22 5%
(SMD=0.07, 95%CI= - 0.19—0.34, P=0.58), VL& 4—S5,

RIEIRIT S FEVI/FVC RS A 4550002020 Segh A R
JL1s6 ), Hodr 5841 80 5], %f BB 41 76 il . Meta S AT 45 1
R TS B (P=0% ) , 2R [ 72 SO A8 1524 FEV1/
FVC 5% B2 JC W i 2 5% (MD=1.51, 95%CI=- 1.76—

K FAwfar g al REERL/ N o

3 W Vi

1.8 SCHABT R RN

Hh P 4 FEAY 51 AR 4 Cochrane [ RCT
s 477 JRURS: -4 T . (Cochrane 5.1.0 filz
A XA ST IR P, AT 5
5=V SR — BB 1A,

it e L4 - DIEFENEN R - BEHLF SR8 5
QBEFFE i ey - 73 TC RV 5 (STt i ey - Xof
SEAR A R % 5 O Sk i e -

XA SR VA 5 5 QBB VI - 45 R
PEATERE s @ o BT A5 2R 5
QA iy o T A £ DRSS, 2 JEE 23 A G
i ey PR ey B ey PR, S IR A AN

2 #R

2.1 KRGER
VIR AR SCHk LR E S 10 R, Hev,

HESCICHK 403 5, SCSCHK 106 5, HoAhok
PECHR 155 . S5 Aendnote J5 2 12255,
T4 388 o kel S A AT LA T
HAGT , ARBOC AR 22 o 38 2 1) 52 4 Stk
TG, AREUCHR 7 fg 2, SRk
WEEE L 1,
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PHELAGE 4L 20244F 55394, 453 1)

®1 EREBAER
. WY REAREE(B]) GMFCS ..., A T-Hitlits Ty .
4 N LI R A g Eil s e
WAV o) Rpcfem (g ERR (%) P L. i
" ) X o FRT+45 GARRE
Lee,2014 RCT 9 10 RKH ARA 6—12;9.5/9.6 e o 4 D@
. - FRT+45 GHRRE OB
[19] _ WZ A I i __
Choi,2016 RCT 25 23 1—IV S=ZmRE  8—15,11.7/11.4 Jrovaisip %k 4 @0
A R
Keles,2018 RCT 13 12 1.1 ESil 7—12;9.5/8 T%Eﬁ{? “%‘}’g{;;ﬂ 6 %%%@
A0 A
8—15;(11.842.2)/  TIMT+HE%  J&saim OR@DE
120] — 45 ’
Anand™, 2021 RCT 20 20 D=l #RI94H (11.842.67) EIHWEGTY BT 6 ©D
. .. o 7—163(10.80£1.76)/ TIMT+#EH w4 HE e
_ 121] 2 A ) [l H
Kepenek-Varol®?,2022 RCT 15 15 T =z AU i (11.2042.43) W e 8 56
A A 1
El-Refaey™,2017 RCT 12 14 .V JEZERIUE  6—12;9.56/9.83 %{gg# %%ﬁﬁ 4 ®D®
- MDST+HHL M4
23] _ JEE A FR ) _ 1R.
Bennett™, 2021 RCT 27 26 1—IV s=ZERiRE  8—18;14.74/14.15 PR B 6 06

DFVC;@FEV;3FEVI1/FVC H Al ; @PEF ; ®6MWT ; @MEP ; @MIP ; @ GMFM-88 ; QGMFM-66., GMFCS : Hl Kiz s h RS H 2 5%

2 MANBIRCT R XU B 51

3 MABRCT XEREIEN

mHEslEs |
sgks D
BEEEHE | |
wrenx e
spuipszey [
wEeRs |
HEREF | |

E% 25:% 50=% ?f:% 100%:
CET LS |

(B R O E#RAETE

477, P=0.37), WK 6.
232 FREALALY) - &R YTY G PEF WFoE A St s
AL 163 6], Hodr 841 82 51, %) B4 81 1], Meta 5
B2 B R R BT (P=0% ) , R FH @ SO A A . 336 21
PEF 34 Jin & T %J B8 2H (SMD=0.34, 95%CI=0.03—0.65, P=
0.03), LK 7.

B IGIT R MIP o84 4 100222 byl A 5 121
i, Horp 38620 60 ], % B84 61 4. Meta 0 &s R Bon A
2 S (P=76%) , R FHBEALZON Y . 5640 MIP 35
& TR B4 (MD=20.20, 95%CI=6.32—34.09, P=0.004) ,
UL 8

TRIBIAIT G RE )L MEP FRF 784 4 350 2022 Lyl A
B 20, Hodr R0 4 60 1], X HEZH 61 61 . Meta 20 Hr 45

-
b= )
# B R4

& W om o B o 4w
pro@ o oW & M @
= B Ip B B B [
E R o B O K o
anand2021 |2 | @ |2 | @ @ @2
Bernett2021 (@ | @ |2 | @ @ | @ | 2
croizog | @27 |2 | @ @2
Errefaey2017 |8 (@ |2 @ @ | @ | 2
kelez2012 (@ | @ (2 | @ @@ | 2
Kepenekvarol 2022 | @) (@ |2 (@ | @ | @ | 2
Lee2014 |2 | @ |2 | @ @ @2

BN B E TN (P=71%) , RJTHEHUSON R, X2
MEP 14 B & 25 & T X% MR 20 (MD=11.32, 95% CI=4.92—
17.71, P=0.0005), W& 9,

2.3.3 iEshIhEE  GEAIT R GMEM RS BRI A 2 107002,
LA 35 76 B GRIGLL 37 (1], X HELL 39 /1) . Meta 4344k
WAL FEYEC P=0% ), RAEEHAER, KA
GMFM P-4 5 0 B4 JTE BB 25 5+ (. SMD= - 0.10, 95%Cl=

®2 MANHARPRERRBITGER

LN BEHL R MR EMZ W RS B e Jo

W5t ik 431 KA HL Hik SEREE W4 TR S
Lee™,2014 A sl N S S W N A
Choi'”,2016 A ML NEY AN AN HE = JC AN AE B
Keles',2018 SR = I o = ¥ = ) AN HE = & I AEHE A
Anand®,2021 BEMUMASTS  RiEWA VNG = 2 x VNG A
Kepenek-Varol®",2022 1 5HLEENL  HEHEE AN HE i = I ENF B
El-Refaey™,2017  JIEEHLBGINL  HEMEE UNEES P P J NS A
Bennett®™, 2021 4MZREHLNEE  SEHEH AN HE i i W UGS A
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-0.55—0.35, P=0.67), LK 10,

El4 BHEEBFEFVCLHEE
24 RS G

NV [14.20—22] FIL 2% 1Y il oy EE| Std. Mean Diff Std. Mean Difft
*Iﬁjﬁ{ﬂ ﬁ}a MIP E"J 4 Iﬁ ﬁﬂ:ﬁlﬁ] Study or Mean' SD _Total Mean SD_Total Weight :razixede;eﬁn“lil IV, F?:: Bﬁifzettnlce
: S EY A Anand 2021 608 282 20 706 208 20 184%  -0.3901.01,024] R
{?rﬁﬁﬁﬁﬁiﬁ‘f ° %FHJZ/I\’JEIJUB%$/I\E¥ Bennetl 2021 96.37 26.22 27 BG.58 19.09 26 248% 001 [0.55 053] 1
.. . . Choi 2018 9218 2488 25 6331 1844 23 220% 039 [-0.18,0.97] T
?{E@ﬁ/{i]ﬁﬁ*ﬁﬁ@ﬂ:ﬁﬁ,éﬁ%ﬂii{ﬁgﬁ Keles 2018 816 17.84 13 86 121 12 116%  -0.28[1.07,051] — =
KepenekVarol 2022 83.33 1276 16 8281 10.08 15 141% 0.04 [0.68,0.75] =T
rﬂﬁd@é,uﬁ%iﬁﬁﬁ%ﬁK%ﬁfﬁ@% Les 2014 15 06 9 14 04 11 92% 0.19 F0.69, 1.08] o
N y N Total (95% CI) 109 107 100.0% 0.00 [-0.26, 0.27] <
FEORI . HRAEIRYT IS MEP [y 4 3510420 Heterogeneity: Chi*= 3.96, df= 5 (P = 0.56); F= 0% 4 £ + +

Testfor overall effect: £=0.03 (P = 0.98)

'{]}F%I‘Eﬂﬁﬁ EE EE—E‘%‘H{ . ;i‘é)zﬁig-/l\%u% Favours [#7H4]] Favours [i4241]

ARG () J5 1k A T UM 2 T, B B E5 WEEFEFEVIELE
Anand 5T, SR TERE 2 0%, 2 HH

> s =1 o p R (] oy | Std. Mean Difference Std. Mean Difference
lzﬁﬁ%ﬁ:ﬁé KE'{FETW B Hlﬁgﬁéﬂ MEP i Study or Subgrou Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
e Anand 2021 861 208 20 631 328 20 186%  0.11[05,073 —
W ie #m TR R4 (MD=18.78, 95%CI= Bennett 2021 8319 2306 27 2162 2052 26 247% 0.07 [0.47, 0.61] ——
Choi 2016 9112 2824 24 8559 2415 23 222%  0.21[036,0.77] ——
. < ni Keles 2018 889 2008 13 94 1035 12 114%  -0.30[1.09,049] —
10.85—26.71, P<0.00001), i 11, KepenekVarol 2022 @887 1386 15 8751 7.2 18 140%  -0.0B[0.77,0.66) —
Lee 2014 14 08 9 12 04 11 0%  03BF0S11.27] —_1
2.5 WA
" " e Total (95% CI) 109 107 100.0%  0.07[0.19,0.34] L 2
Y697 )5 PEF M6 7 £ R AT E Heterageneity, Chi*= 1,70, df= 5 (P = 0.89), F= 0% s 5 7

Testfor overall effect Z=0.55 (P = 0.58) Fa\;DuIS AHEH Favours

2H 0T, 2 [ 18— 19 1R ffi FT] FRT, 45

ﬁ%iﬁgﬁgﬂngﬂﬁéﬂﬁﬁgﬁﬁ(sMD: E 6 ﬁgﬁ;‘é\uT}'—n‘- FEV1/FVC ttﬁ

0.35, 95%CI= - 0.13—0.83, P=0.15). 3

14, 2021 P N — o p il *Higl Mean Difference Mean Difference
Iﬁ[ ]Eﬂ:ﬁ,fﬁﬁﬁ TIMT’é %Eﬂ?ﬁ@ﬁ Study or Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl V. Fixed, 95% Cl
. . Bennett 2021 10941 676 27 10681 11 26 437% 260}2.34,754) -
2H 5% FR4H TG 5. 35 22 5 (SMD=0.34, 95% Choi 2016 7448 1398 25 7379 1568 23 150% OBSETT4.817) T
Keles 2018 1067 102 13 10544 976 12 17.4% 126F6.57,009) —r
CI= - 0.07 75, P=0.10), W& 12 Kepenekvarol 2022 10237 @72 15 10217 888 14 23.8% 0.2016.49,6:39) ——
.07—0.75, . s o
L Ny Total (95% CI) 80 76 100.0% 1.51]-1.76,4.77] >
4%(DJ?EPEF*E%E$?EE¢IEJIEUHE2H Heterogeneity: Chi*= 037, dr=3 (F = 0.95); = 0% S an T 5

Testfor overall effect 7= 091 (P=037) Favours 3% Favours ida:

ST, 2 TR BRI 4 J] 25 AR

7 56 5 X IR 2 TG {35 2% 5 (SMD=
0.35, 95%CI= - 0.13—0.83, P=0.15). 2

E7 WHEIRTEPEF L

(1420172 =% N E3 + — A ik Bopltl Std. Mean Difference Std. Mean Difference
I)ﬁ E}fﬁt:':ﬁﬁrj‘lﬁjjﬂ 6 m ’g %Eﬂ_\‘ﬁt%\ Study or Subgrou Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Anand 2021 744 264 20 57 234 20 236% 068 [0.04,1.32] ——
H ‘ﬁ YR A B % P 22 5 (SMD=0.49, Choi 2018 2176 G768 26 19478 654 23 206% 0.26[0.21,0.83] T
Kalas 2018 774 2319 13 7318 1487 12 158% 014 [-0.58, 0.88] ——
95%CI= - 0.01—0.98, P=0 ()5) o1 Iﬁi[z%‘ﬂi Kepenek-varol 2022 7716 1075 15 TAB5 146 15 189% 0.02 F0.69, 0.74] —
: T : °© N Lee 2014 25 1 9 22 08 1 123% 032[0.57,1.21] R TR
e et 4 — P
FE TR ] A 8 J&] , A5 S s 1A 5 0] Total (95% C1) 82 81 100.0% 0.34 [0.03, 0.65] >
Heterogeneity, Chi*= 2.00, df= 4 (P = 0.74); F= 0% +— t t
H G 8 # 2 5 (SMD=0.02, 95% CI= - Testfor overall effect 7= 216 (P = 0.03) - 3‘,1!.2_,“ B ol
0.69—0.74, P=0.95), LK 13.
S %] Pi=N=s 3
2.6 BFERBIO 8 WAIRSTIa MIP L
\ S 1 =]
Lj FvC *H FEVI ﬁﬁﬁia&ﬁ *Zﬁ EI/J jc;ﬁ(ﬂi S Eut bl Mean Difference Mean Difference
W Study or Subarou Mean  SD Total Mean SD Total Weight IV,Random,95% Cl IV, Random, 95% CI
% ,E&Us FVC y‘j@ﬁﬂ‘ﬁ‘(jﬁ‘[‘@ﬁﬁ,%%ﬁ Anand 3021 347 124 20 308 223 30 37&% 3607361498
. N, El-Refaey 2017 59 218 12 32 283 14 204% 27.00[7.31,46.69] —
INPALH FVC FLE T S R R B S A R HRR, Keles 2018 915 1807 13 67.36 2343 12 235% 371421165307 s
KepenekVarol 2022 872 1246 15 BA76 168 16 286% 17.44([7 22, 27.66] ——

Z:{%‘quﬁmﬁééﬁ/fﬁﬂlﬁﬁ[m} ’ J[—Ll‘[gl 140 Total (95% CI) 60 61 100.0% 20.20[6.32, 34.09] -

Heterogeneity, Tau®= 14824, Chi®=12.53 df= 2 (P = 0.006); F= T6% t }
Testfor overall effect: Z= 2.85 (P = 0.004)

50 25 0 25
Favours A4 Favours il

3 it

3.1 RN E9 WHIRTEMEP L&

H AT, B N ARG T RMT 3695 ki L

ik E gl Mean Difference Mean Difference
o 23 kAR 7> Vi 23S Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
E‘E/‘Jﬁﬁj‘l‘@/ ’}J\(V‘]/\E@ﬁﬁnﬂéﬁ’ Anand 2021 299 167 20 324 181 20 351% -2.60[-13.29 8.29] a4
=] RN = El-Refaey 2017 B2 124 12 49 283 14 182% 13.00[-3.40 29.40] =
TIMT *ﬂ RFTIE E HU{%FHEQ%E/‘J RMTﬁ Keles 2012 825 2434 12 609 1648 12 186% 21.60[5.41,37.79] o
Kepenek-Varal 2022 9453 12.06 16 7447 1784 16 341% 20.06[3.1Z 31.00] S
5, MDSTER—FH 24 RMT J5i:, 1
/Z ’ ,fllz ﬁ ﬁ%ﬁ/\ E/J ﬁ(i ’ T Total (95% Cly 60 61 100.0% 11.32[4.92,17.71] *

R s B P R R i R T, I e o e ™ T 4w

Testfor averall efect Z= 3.47 (P = 0.0005) Eomaurs e e s et
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YHREE54E

2024 4F 5539 %, 55 31

10 THABITE GMFM LEiR

B e Std. Mean Difference Std. Mean Difference:
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Choi 2018 67.37 2334 25 B1.58 2424 25 B5.8% -07 [0.72, 039
El-Refaey 2017 a7 3.2 12 468 41 14 342% 0.05[0.72,087]
Total (95% C) k1g 39 100.0% -0.10 [-0.55, 0.35]
Heterageneity: Tau® = 0.00; ChiF= 022, df= 1 (P = 0.64); F=0% 4 = b 4 i
Testfor averall effect Z=0.42 (F = 0.67) Favours 3714 Favours i85
S Afe oo A
B 11 ®AEITiE51 Anand &> 53 J[3 MEP Lb &
ik Bl Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% C| IV, Fixed. 95% CI
Anand 2021 2949 167 20 324 1841 20 0.0% -250[-1329, 8249
El-Refagy 2017 62 124 12 49 283 14 234% 13.00[3.40, 28.40] =
Keles 2018 825 2434 13 609 1848 12 240% 21B0([5.41,37.79] T
Kepenek-Yarol 2022 94.53 12.08 15 7447 17.94 15 52.6% 20.06([9.12, 31.00] ——
Total (95% CI) 40 41 100.0% 18.78[10.85, 26.71] L 2
Heterogeneily. Chi*= 0.65, df= 2 (P = 0.72); F= 0% o o o
Testfor overall effect: £=4.64 (P = 0.00001) Favours FAEAL Favours itz

12 FAPEFRATHEARNITAS

ki o el Std. Mean Difference Std. Mean Difference
Study or Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
231FRT
Choi 2016 2176 B7.58 25 19478 5854 23 206% 0.36 [0.21,083] 2
Lee 2014 24 1 9 22 os 11 123% 032047 1.21] S T
Subtotal (95% CI) 34 34 41.9% 0.35[-0.13, 0.83] -
Heterogeneity: Chi*= 0.01, df=1 (P = 0.94); F= 0%
Testfor overall effect Z=1.43 (P=01%)
232 TIMT
Anand 2021 744 264 20 67 234 20 23.6% 0.68[0.04,1.32] ¢
Keles 2018 71239 13 7318 1467 12 156% 0.19 [-0.59, 0.98] S
Kepenek-Varol 2022 7716 10.75 15 7885 148 15 18.9% 0.02 [-0.69,0.74] -
Subtotal (95% CI) 48 47 58.1% 0.34[-0.07, 0.75] el
Heterogeneity: Chi*=1.99 df=2 (P = 0.37), F=0%
Testfor overall effect £2=1.62 (P=010)
Total {95% CI) a2 81 100.0% 0.34[0.03, 0.65] >
Heterogeneity: Chi*= 2.00, df=4 (P=0.74); F=0%

Testfor overall eflect Z=2.16 (P =003}

Testfor subaroun diferences: Chi*= 000 df=1(P= 087 F=0%

oW T2
Favours #1144l Favours ifd: 4l

E 13 P4 PEF &2 TR B AL A 5347

e
Study or Subgrouy
2,11 F R4
Choi 2016

Mean

2176 B7.58
Lee 2014 25 1

Subtotal (95% Clj

SD_Total Mean

put ]
SD

Std. Mean Difference

Std. Mean Difference

25 19478 554
a 22 08
34

Heterogeneity: Chif=0.01 df=1 (P =0.94), F=0%

Testfor overall effect =143 (FP=015)

2.1.2 Fi6 Ml
Anand 2021 T4 264
Keles 2018 TPA 2318

Subtotal (95% CI)

20 &7 234
13 7318 1467
33

Heterogeneity: Chif= 0,90, df=1 (F=0.34), F=0%

Testfor overall effect Z=1.93 (P =0.05)

2.1.3 FTsf
Kepenek-Yaral 2022
Subtotal (95% CI)
Heterogeneity: Mot applicable

Testfor overall effect 2= 0.06 (P = 0.95)

TTAB 1075

Total (95% CI)

15 7685 148

82

Heterogeneity: Chi*= 2.00, df= 4 (F=0.74); F=0%

Testfor overall effect 2= 216 (P = 0.03)

Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

23 206% 0.36F021,0.83] S e

1M 123% 032 E0ET,121] e

34 419%  0.35[.0.13,0.83] -

W 23E% 0.68[0.04,1.32] =

12 166% 018 059, 0.95] ——

32 39.2% 0.49-0.01,0.98] et

15 188% 007 [0 EY, 0.74] —

15 18.9% 0.02[-0.69,0.74] .

81 100.0% 0.34 [0.03, 0.65] >
2 1 2
Favours 3 HI4  Favours 84

Testfor subaroun differences: Chi*=1.10. df= 2 (P = 0.58). F= 0%

RN T LEE ™ SCEILANA T BATSE , IAFSE RMT

ol BB ) L 2 P I D BE FZ S I RE A BUARTAIT AR . TFE SR
BH , 50 BEZL AR EE , RMT AT DL 5 Mg L 22 1 E LA
St &8l 2 i 250 (FVC .FEV1 . FEV1/FVC) Ut K3z 3 1

TR R

SR RN AR IR T IS Il DI RETT 1T, RMT R 36 E ik
I RERI A IS, A BSOS e . BR Lee

LIRS HABB I AR e H e il o)
RSB, A meta 3B R X H g Il o Bk
SR T AT, FESRR I ) Il T R ) %
WS HATE RS, A4 T i RMT
Xof R ) L2 it T RE (A IR 7 4R -

TEVEM VG 97 5 PR UL g T
RMT AJ % % ¥ 3% PEF . MIP Fl MEP, MIP
HIMEP (15581 9% 20 0] 247 46 BH S5 00 5= o2
P FEZE—HIBEMIP (& TSR , R
SR AR REE Sy T R & A ek
AR A3 AT SR AT RE TR A5 8 8 FH A
AR B AN GE — . 7E5 Bk MEP
i Anand 5P SY )R, SRR E 0%, Ut
WZ A 9% 2 R B S R IR . i 2 X H
HEWIE, BRIV FASE T 45 B ke )L
%, HAEFH RMT T Bl & T G828 5l
WIBGYT o 0 A ) 40, A BT A
KB Z B, iR 20 4 e L 2
IRZLE TR IR . BLAb, $ie BRIy T R R O
AT A3 HT , & 30 FRT A1 TIMT FY 2500
SMD 23T , % [P IR YT B AR X PEF 11
G RORTOR R 225 o i BT T ) 3F
T AL o, & BT 790 6 JE B[] 5 PEF f)
HE R

FEVFIBYT G s sh DI Re Jy H , 25 R &
B GMFM P53 (IR T RN A B 1
22 5%, U RMT XA K2 sh A B i
UCERCR . A B 42 SR I 6MWT 45 2
TWFFEIRYT A SRR AT AL A B S o0, ik
FBGARYT IR YE ShREZE O P21
e = B o 22 FUEURR B, YA A IR ETT
meta 70T, It AAWFSEARHZ I 4SS JRife b
U AR M E A3 BT o b Anand SEPV
Kepenek-Varol 25 *iff 5% & Ui 56 21 7676
ST TG OMWT 4134 22 {8 5%t R 20 T i
FER X (P>0.05) , {H Keles 2 "fiff 53 &
PRI SMWT TE3R Y7 A5 -2 258 5
T RRZH (P<0.001) , 3 THFIT 45 R 2%

SR AN, IR U R LT R R AR 3P EE
SRR LR 22— AR AN 2 R MR e ) L 28 AL
Kz s NRE". HAT, VIZAZ O U LA 5E s RERROCR

CAERZ OISR BIESE™, [Hiz sh e 4 IU4s R 46 br

ANBIIFTERL D T4 R G S A AR I ey, TR R
BT HE W LIRSS

409

www.rehabi.com.cn



Chinese Journal of Rehabilitation Medicine, Mar. 2024, Vol. 39, No.3

RMT AT S5 ALY, 26 A B o (L ATSZ A0 A

14 PNHRFVCRYREHE
SCHR BB FIREAS B B BRG], BTS84 5 B 22 KA |
0.07 SE(SMD) ZovPuls K IIREERA 5 T I RO RCT BIF9E T LAIESE
0.1
S0k
02 (1] Ak, AWebl, THHFas. b el ik M RE e R 52 45 7 (2015):
‘ : S—RA]. PEBER A, 2015, 30(07):747—754.
0.3 9 o [2] Ersoz M, Selcuk B, Gunduz R, et al. Decreased chest mo-
° bility in children with spastic cerebral palsy[J]. Turk J Pedi-
04 I atr, 2006, 48:344—350.
° [3] Gorter H, Holty L, Rameckers EE, et al. Changes in endur-
0.5 SMD ance and walking ability through functional physical training

-1.0 -0.5 0 0.5 1.0

HWFIE R, 4k & F i i ALIC ) v 53802 )i 37
PEREAR, LA K H 8 A 6 L A FR AP BRI S T Re S 2h g 1k
A6, 255 F B RMT ] 438 e )L #5119 PEF . MIP Fl MEP,
F H i F PEF .MIP I MEP 58 55 55 - W LI 7 522 1E AH 25,
(Rt RMIT £ 24038 e )L 32 9 P W LI g [l B, Wl g e 25
TR N L & TTRE T . Keles 25 BIFSY 6B RMT Al $2 7}
i LB %) i 8 A 5 5 — L 25 B (cerebral palsy quality
of life-Child, CPQOL-Child) & 3% (12 ARSI Z FE X |
DL K SHREIX A AS43, 0 W RMT AT st o JL 2 1 H 5 A 3%
BE /1. {H El-Refacy 5™ 77 & BLIR 40 20 5 %) B 20 ) LB A=
1% 5 B (pediatric quality of life, PedsQL ) 31540k UL B 2%
PEES . FIL, KR T IE— 5T RMT 4 e L2 H &
A TERE I BRI
32 ARMSAR

O RIBFTTFEABE Lee F A HIFEA GMFCS, Hidx
MR REA I FE GMFCS 76 1 —IV 422 [A], i RMT X} GMFCS
FEVINRE ) LERRIT AR NG QI T 3R RMT HAR
A I o 15 S, SRS D AR, ) PR % AR 2 7= il A/
(S W NI o O R 0 23 € BT e a0 N B R e 3
K QWA TR R, R A R R/ @OX) B TR YT
ARG — 1R N2k )y 20 @ 3CE iR R S h 3 sC, vl g

4 REB5ZHE

AHIFFERS A RMT I RAFFE 3L i 38 DA
BRI TR 23 RIF S 5 A YIRS R 8CR , DR 4 e A )11 4
Je— IR AR BRI T 12 B ST RMT A%
R OWFFEE R B B LE GMFCS 5L, U S 20
£, A S A Ak RMT B3R5 AE G s OB L
TR 5 VR R, TR R BRI 5 vk T g —
R ek T W5 N TE s S RE T | H AR IS RE D AT
UESE R e e

B BT FRT B , 755 MU SR T B AL L in

410  www.rehabi.com.cn

(4]

[3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

in children with cerebral palsy[J]. Pediatr Phys Ther, 2009,
21:31—37.

Boel L, Pernet K, Toussaint M, et al. Respiratory morbidity
in children with cerebral palsy: an overview[J]. Dev Med
Child Neurol, 2019, 91(6):646—653.

Strauss D, Brooks J, Rosenbloom L et al. Life expectancy
in cerebral palsy: an update[J]. Dev Med Child Neurol,
2008, 50: 487—493.

Fitzgerald DA, Follett J, Van Asperen PP et al. Assessing
and managing lung disease and sleep disordered breathing
in children with cerebral palsy[J]. Paediatr Respir Rev,
2009, 10: 18—24.

Allen J. Pulmonary complications of neuromuscular disease:
a respiratory mechanics perspective[J]. Paediatr Respir Rev,
2010, 11:18—23.

Meehan E, Reid SM, Williams K, et al. Hospital admis-
sions in children with cerebral palsy: a data linkage study
[J]. Dev Med Child Neurol, 2017, 59(5):512—519.

Blair E, Langdon K, McIntyre S, et al. Survival and mortali-
ty in cerebral palsy: observations to the sixth decade from
a data linkage study of a total population register and Na-
tional Death Index[J]. BMC Neurol, 2019, 19(1):111.

Kwon Y, Lee H. Differences of respiratory function in chil-
dren with spastic diplegic and hemiplegic cerebral palsy,
compared with normally developed children[J]. J Paed Reha-
bil Med, 2013, 6:113117.

Kwon Y, Lee H. Differences of respiratory function accord-
ing to level of the gross motor function classification sys-
tem in children with cerebral palsy[J]. JPhysTherSci, 2014,
26:389391.

Thompson P, Beath T, Bell J, et al. Testretest reliability of
the 10-metre fast walk test and 6-minute walk test in am-
bulatory school- aged children with cerebral palsy[J]. Dev
Med Child Neurol, 2008, 50:370376.

Verschuren O, Darrah J, Novak I, et al. Healthenhancing
physical activity in children with cerebral palsy: more of
the same is not enough[J]. Phys Ther, 2014, 94:297305.
Keles MN, Elbasan B, Apaydin U, et al. Effects of inspira-
tory muscle training in children with cerebral palsy: a ran-
domized controlled trial[J]. Braz J Phys Ther, 2018, 22(6):
493—501.

Wu F, Liu Y, Ye G, et al. Respiratory Muscle Training Im-
proves Strength and Decreases the Risk of Respiratory
Complications in Stroke Survivors: A Systematic Review
and Meta- analysis[J]. Arch Phys Med Rehabil, 2020, 101
(11):1991—2001.



PHELAGE 4L 20244F 55394, 453 1)

[16]

[17]

[18]

[19]

[20]

(21]

[22]

Pozuelo- Carrascosa DP, Carmona- Torres JM, Laredo- Agu-

Rehabil, 2014, 28(10):965—971.

Yonsei Med J, 2016, 57(3):769—775.

muscle training on

2021, 25(6):891—899.

[J].Neurorehabil, 2022, 25(1):1—9.

cal Therapy, 2017, 22(1):46—52.
Bennett S, Siritaratiwat W, Tanrangka N, et al. Effective-

Egger M, Davey SG, Schneider M, et al. Bias in metaanal-
graphical test[J]. BMJ, 1997,

McConnell A. Respiratory Muscle Training E-Book: Theory

Shei RJ. Recent Advancements in Our Understanding of

Woollacott MH, Shumway-cook A. Postural dysfunction dur-

Huang C, Chen Y, Chen G, et al. Efficacy and safety of

Wang HY, Chen CC, Hsiao SF. Relationships between re-

Yamada S, Hashizume A, Hijikata Y, et al. Decreased peak

(B35 391 1)

(23]

[24]

[25]

[26]

[27]

(28]

Science, 2015, 27(3):655—658.

tology, 2021, 76(8):1533—1541.

of Gerontology, 2022,77(6)1069—1079.

11(8) :

et al. Aerobic

Bherer L, Langeard A, Kaushal N, et al. Physical exer-
cise training effect and mediation through cardiorespiratory
fitness on dual-task performances differ in younger-old and

ception: An Interdisciplinary Journal, 2021, 38(5):456—

MacLeod CM, MacDonald PA. Interdimensional interfer-
ence in the Stroop effect: Uncovering the cognitive and

ilera JA, et al. Effectiveness of Respiratory Muscle Train- [23]

ing for Pulmonary Function and Walking Ability in Pa- ness of the manual diaphragmatic stretching technique on

tients with Stroke: A Systematic Review with Meta-Analysis respiratory function in cerebral palsy: A randomised con-

[J]. Int J Environ Res Public Health, 2020, 17(15):5356. trolled trial[J]. Respir Med, 2021, 184:106443.

Cumpston M, Li T, Page MJ, et al. Updated guidance for [24]

trusted systematic reviews: a new edition of the Cochrane ysis detected by a simple,

Handbook for Systematic Reviews of Interventions[J]. Co- 315(7109):629—634.

chrane Database Syst Rev, 2019, 10:ED000142. [25]

Lee HY, Cha YJ, Kim K. The effect of feedback respirato- and Practice[J]. Elsevier Health Sciences, 2013.

ry training on pulmonary function of children with cerebral [26]

palsy: a randomized controlled preliminary report[J]. Clin the Ergogenic Effect of Respiratory Muscle Training in
Healthy Humans: A Systematic Review[J]. J Strength Cond

Choi JY, Rha DW, Park ES. Change in Pulmonary Func- Res, 2018, 32(9):2665—2676.

tion after Incentive Spirometer Exercise in Children with [27]

Spastic Cerebral Palsy: A Randomized Controlled Study[J]. ing standing and walking in children with cerebral palsy:
what are the underlying problems and what new therapies

Anand B, Karthikbabu S. Effects of additional inspiratory might improve balance[J]. Neural Plast,2005,12(2-3):211—72.

mobility capacity and respiratory [28]

strength for school- children and adolescents with cerebral core stability training on gait of children with cerebral pal-

palsy: a randomized controlled trial[J]. Braz J Phys Ther, sy: A protocol for a systematic review and meta-analysis.
Medicine (Baltimore)[J], 2020, 99(2):e18609.

Kepenek- Varol B, Giirses HN, Icagasioglu DF. Effects of [29]

Inspiratory Muscle and Balance Training in Children with spiratory muscle strength and daily living function in chil-

Hemiplegic Cerebral Palsy: A Randomized Controlled Trial dren with cerebral palsy[J]. Res Dev Disabil, 2012, 33:
1176—1182.

El-Refacy BH, Mosaad G, Maksoud AE, et al. Efficacy of [30]

feedback respiratory training on respiratory muscle strength expiratory flow associated with muscle fiber-type switching

and quality of life in children with spastic cerebral palsy: in spinal and bulbar muscular atrophy[J]. PLoS One, 2016,

Randomized controlled trial[J]. Bulletin of Faculty of Physi- (12):e0168846.

Kim N, Park YH, Lee BH. Effects of community-based function[J]. Trends in Cognitive Sciences, 2007,

virtual reality treadmill training on balance ability in pa- 342—348.

tients with chronic stroke[J]. Journal of Physical Therapy [29] Smith PJ, Blumenthal JA, Hoffman BM,
exercise and neurocognitive performance: a meta-analytic re-

Shumway-Cook A, Woollacott M, Kerns KA, et al. The view of randomized controlled trials[J]. Psychosomatic Med-

effects of two types of cognitive tasks on postural stability icine, 2010, 72(3):239.

in older adults with and without a history of falls[J]. The [30]

Journals of Gerontology Series A: Biological Sciences and

Medical Sciences, 1997, 52(4):M232—M240.

Bherer L, Gagnon C, Langeard A, et al. Synergistic ef- older-old adults[J]. The Journals of Gerontology, 2021, 76

fects of cognitive training and physical exercise on dual- (2):219—228.

task performance in older adults[J]. The Journals of Geron- [31] Killingly C, Lacherez P, Meuter R. Singing in the Brain:
Investigating the cognitive basis of earworms[J]. Music Per-

Vrinceanu T, Blanchette CA, Intzandt B, et al. A compari-

son of the effect of physical activity and cognitive training 472.

on dual-task performance in older adults[J]. The Journals [32]

Bherer L, Erickson KI, Liu-Ambrose T. A review of the neural anatomy of attention[J]. Trends in Cognitive Scienc-

effects of physical activity and exercise on cognitive and es, 2000, 4(10):383—391.

brain functions in older adults[J]. Journal of Aging Re- [33]

search, 2013, 2013:657508.
Kramer AF, Erickson KI. Capitalizing on cortical plastici-
ty: influence of physical activity on cognition and brain

Piolat A, Kellogg RT, Farioli F. The triple task technique
for studying writing processes: on which task is attention
focused?[J]. Current Psychology Letters. Brain, Behavior
and Cognition, 2001, 4:67—83.

www.rehabi.com.cn 411





