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Test for overall effect Z=8.31 (P = 0.00001)

Favours [experimental] Favours [control]



FHAEEGES 1L 20194 5534 % 5 10001

B8 4YWRRTEEFAEMRERTAMNILEMNRERTTH

ZEHIALIEMG A7 meta 547

ZEMBR AL, T Bl R LIC AR O
Wb E Bk BEEY R BT ike

) N TR IR , R AE R

Experimental Control Mean Difference Mean Difference N J
Study or Subgrou Mean SD Total Mean SD Tolal Weight V. Fixed, 95% Cl IV, Fixed, 95% CI ,E)ﬂ 5 é%&fﬁ?{ﬁﬁ CP E’:] mﬁl‘ﬁﬁﬁgﬁ
FEENE 206 4962 544 19 55 589 19 205%  4B2(1.10,8.14] T
ki 2013 a0 941 79 44 B3 20 121% BO0[142 1048 S\ 22 N2 v 5 A 1
A E 2013 G162 514 20 57 588 20 215% 462[1.18 905 T I K’E‘% ! %%f(ﬂz““i&j‘jﬁﬁﬁ’i
D 2015 52.29 9.88 29 4309 856 29 11.2% 9.20[4.44,13.95) e

HFEE 2017 G086 862
W= 2016 523 04

45 4464 837 48
40 431 86 40

10.4% 592 [231,943]
15.3% 8.20[514,13.26]

Total (95% CI) 185 185 100.0% 6.25[4.66, 7.84]

T FE L Sk 4 i B 7 21 AR P
TH 3] A 2 038 A s S I RER T, i

Heterogeneity. Chi®= 5.24, di=5 (P = 0.39), F= 5%

Test for overall effect 2= 7.71 (P =< 0.00001) i)

Favours [control] Favours [experimental]

Jo FHEHF R F CP 417 I B2 1Y 2k
I Moreau NG5 1 —4s 2T )L

5 10

HY AMRBTEEA RS AT AL S ARSI FiF B B i CP 4647 0 A A
HERA ALIEMG B9 meta 5347 B R GV, Herh R B AR B s 2]
7 B ng M N3
Experimental Control ) Mean Difference Meall Difference ﬁ )‘i Ejz = I ﬁlJ E}j‘b I:P CP E/J ﬂ} e li E ’
SR8 25 a5 41w 7me% Abpem e e e fehitt— 25t
i 93 371 48 122 05 40 wow 2wriedmay e T A 5 B TR i) W] A
HFz 2016 88 23 40 128 38 40 25.2% -400[5.56,-2.44] TR S e PR
Total (95% CI) 146 146 100.0% -3.41[-4.19, -2.63) “ . . . I B A B P A 00 P 57 3 hn
Heterogeneity: Chi*=1.79, df= 3 (P= 0.62); F= 0% '4 '2 ﬁ :1 ﬂ‘{¢{+é\aﬁl‘ﬁ]ﬁ/\§5%ﬁ%ﬁ7{? \u&

Test for overall effect Z= 853 (P = 0.00001)

FURERIRTT N LB R IR YT AEGE NI T (MAS) (25
BIRZERR(CSS) WU AEGEMG) FIER S5 4% 5 1 2 B2
(PROM) S48 H5 L AFTEZE S JPRCE L . BEZEAREU(MAS) &5
B, YR FAE G FRRERT AR THERRE G
I, 25 5 B B TR X [MD=-0.76,95%CI(-1.00—-0.51) ,
P<0.00001], 1B 5 B4 K (F=99% , P<0.00001) , 37 2H 43477 oA
BEH LR, T2 B Ashworth 7E Jy—A LR, ARy
FRAZ IS AR —FE A i 22 A7 X ] BE R B
JEPER A TR . CSS WAER CP IR ST BRI 2R SR 1R R
o AR AR W, A UG o T Ja R A RN A AE S5 I
VR, AW BRI SOE AL . A 145 SOk 1 R R LI
7 JE RGBS oG TR S AR AL, T b 6 S SCk i SRR G
B ROM, 73 41 8 i SR IC SR BRSO B I T e A, P
SRS R BRI T 0] U E — A BN gE— 1 45 R4
FREATIRES o L B OCTT Bl Sl i Bl B R AL JE A A B S A
PR 7 O BV S0, FB 3 T I RE AR , AR I IR AT LA
M P& IR AR R M iR YT A5 AL, R iEMG BE D %0
AR, RS04 A SR iEMG WS T CP IR HTHLFTHER L,
SRR /NI RIS, A2 S s 27 OB A, i b e sk 45 ]
DI AR LRy el AR il 28], foe HL 2 0

WU A=W B 7 g T 2 sk A ORI YISk, WL
LR AR T L FE s shL A AR i i i i 2 e
RS C B AR AL E al TR =) PR AR S B ULTE R B
T2 SIS0 RSN 25 , 238 1 A 330 o R ko 4 8 15 3 g
R Z B ARk B RS WILR A W) R Asia 7 vl
SEI NN, LT BRBE R G g R 5 PR i R 45 5¢
AUVLPI SR IR I 2k, rT AR HJGH 75 JC il AL H G A
“WERE” BT R SR AR ST A R 2 0k R LG B

Favours [experimental] Favours [control]

HRY 7S B BRI SE ), A REf
KRR LT Boses , (R KRR [ k2. SARID
REFNHIAL I Bl 22 6] B AH S AT RE S AN 52 10, (H2 3R AT Y
SERIEN LA £ 0, P T s sh R SR AL A 5%
P AR 2 9 2 HAT By TR 2 i HE T U (] A4 B
FERBEVIADE— L HE
AT meta 7B SR BUAT (9 SCHR S SREA T 255 5 B0y
B, AR IR | 22 rhC OB PR IG RBIE S . 45 R4
FRMAS PO S R AR, 222 1l o 21 73 46 o S e i
RS IZIULE—ESH T AFAAE IR IR Btk . H
ARSI A SCEEATAE— i BRI 14 e XU 9 S, HLRERIL
BCA T LA , A — R SRR IR 1 e i HAAS O, 3
HR AT BE T B A A VPR O a7 S i oy A0 e 5 i
s B 2w I SCHR IS, SRt — SRS AR W S A5 ik
S RESE LT IR 2R A I AR AL

4 INEE

AW RS E O iR A L T IR ) SR
ZEFRIE WL AR ELANER ST RS 6 s BE AT 3, O T s
SR PEEAF S50 . (R T meta 23 BT A< B FIAN A SCHR T i
BRI SR BRI , PRI 2 B A SR ) S AR 7 I PR 2 T
I3 B D RE Y AR AR il o A BTG B RBIE 5, X R A
REAHHH 2L A I S5 IE LU I IR

S 3k

(1] REACK, 2, ABEREE, 55 . o I MRS E AL 1R 9 (2015): 45—
FAMI. R B AR, 2015, 30(7):747—754.

[2] Yoo JW, Lee DR, Sim YJ, et al.Effects of innovative virtu-
al reality game and EMG biofeedback on neuromotor con-

www.rehabi.com.cn 1207



Chinese Journal of Rehabilitation Medicine, Oct. 2019, Vol. 34, No.10

[3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]
(20]

(21]

trol in cerebral palsy[J]. Biomed Mater Eng, 2014, 24(6):
3613—3618.
Pu F, Fan X, Yang Y, et al.Feedback system based on plan-
tar pressure for monitoring toe- walking strides in children
with cerebral palsy[J]. Am J Phys Med Rehabil, 2014, 93(2):
122—129.
Baram Y, Lenger R. Gait improvement in patients with cere-
bral palsy by visual and auditory feedback[J]. Neuromodula-
tion, 2012, 15(1):48—52; discussion 52.

Toner LV, Cook K, Elder GC.Improved ankle function in
children with cerebral palsy after computer - assisted motor
learning[J]. Developmental Medicine & Child Neurology,
1998, 40(12):829—835.

Booth AT, Buizer Al, Harlaar J, et al.O 040 - Gait func-
tions in children with cerebral palsy improve when chal-
lenged with biofeedback[J]. Gait & Posture, 2018, 65 (Supple
1):82—383.
Dursun E, Dursun N, Alican D. Effects of biofeedback treat-
ment on gait in children with cerebral palsy[J]. Disability
& Rehabilitation, 2004, 26(2):116—120.
Bolek JE. A preliminary study of modification of gait in re-
al-time using surface electromyography[J]. Applied Psycho-
physiology and Biofeedback, 2003, 28(2):129—138.

Colborne GR, Wright FV, Naumann S.Feedback of triceps
surac EMG in gait of children with cerebral palsy: a con-
trolled study[J]. Arch Phys Med Rehabil, 1994, 75(1):40—45.
Booth AT, Buizer AI, Harlaar J, et al.Immediate effects of
immersive biofeedback on gait in children with cerebral pal-
sy[J]. Arch Phys Med Rehabil, 2019,100(4):598—605.

Booth ATC, Buizer AI, Meyns P, et al.The efficacy of
functional gait training in children and young adults with
cerebral palsy: a systematic review and meta- analysis[J].
Dev Med Child Neurol, 2018, 60(9):866—=883.

Moher D, Liberati A, Tetzlaff J, et al.Preferred reporting
items for systematic reviews and meta-analyses: The PRIS-
MA statement[J]. International Journal of Surgery, 2010, 8
(5):336—341.

Higgins J, Green SP, Cochrane C. Cochrane Handbook for
Systematic Reviews of InterventionsfM]. USA: John Wiley
& Sons, 2008.xxi, 649.

A, GITSE, LM, 5 WU AR R IREE aiRy T I b ss
PEXCRETY e 2L B8 Zh o ey AR D). P RS
IR, 2010, 25(01):42—45.

JEEE . WU A S 5t RO R 2 R i 8 LT IR RIS
MR [, h ey ER 22 5 B A, 2012, 34(11):850—
852.

PIELE, W1, D%, FOULAEY ST R A A
WEgE L S iy D). AR S HTLBHIG K 245K, 2013,
28(10):796—797.

ARG, RME, ARFREE,SE . WU AR W RIS G 5 - A 7 I 25
of {0 25 i W A5 AT R T s (3], R R, 2013, 28(1):
26—28.

PRED . SRR 22 TS AR T AR I W) S AB 22 AriRT o
ZE Pk I R B LG PR 23 A [J). V6 R BE2E B 2F 4R, 2014, 20(2):
244—247.

STE . WUAL A=W S (5T 10 e 2R AR e B A2 T 9T T it I AL
). $eEE SR R, 2014,(5):98—99.

BUTAL . WU A S 5t 7k AR 2B T i P99 L 2 B 5
R[] PRSI BOR %L, 2015, 18(17):23—25.
MR =, HT. WU A S (5 R h e 2 T g P o9 A8 ) L e
SEIREMT]. REFMEREAIT, 2016, 10(8):20.

1208 www.rehabi.com.cn

[22]

(23]

[24]

(23]

[26]
[27]
(28]
[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

FEEE, 4.t AR YT RG-S RN ZRIB77 i
E TR i PR (97 BOW AR T]. WA T 22 BB AK, 2016, 21
(5):457—459.

TR R R 22 S AR TR IR 5 A W SIS 23 R 7 0 92
ZEME e AL S R A LK T B 52 (). S I DR 2 25 2% A,
2016, 20(7):124—126.

BERE, B, SRR RNRE R LI LR A= B A5 7k Y
IR [)]. #EX BE2ESRAE, 2017, 15(23):53—54.

R, B R BT A RS =R RIS shill iR
FRZE T e AR LIRCR ). FEIR R, 2017, 15(24):57—
59.

RGNS, HRTFAG . WU A S 0507 0 0o P 28 AR i M e o ) L e
FRIZACRNZIR ], IR OB PR, 2017, 23(2):23—25.
MiAedy . WUHL AR S it e B iRy 7 e e 2 M U B g e A8 L
FIBGE BN RERY T ROWSAET]. R FEAE, 2018:234—235.
et UL AW R BT w2 R A e )L 3 e g
MIEERACURD]. EHbE it 552y, 2018, 25(18):12.

R0 U ZE A S A IR TR I SR LA K Z 2 D RE Y 5 )
[J]. BEE2E81, 2018,28(2):167—169.

sKARAE, ENRE, SN, 55 U AR R IR AL A R R R TTE
ZE T PR LR UL R H SR 52 R [0, o S el
2P, 2018, 21(7):717—721.

Maclntosh A, Lam E, Vigneron V, et al.Biofeedback inter-
ventions for individuals with cerebral palsy: a systematic re-
view[J]. Disability and rehabilitation, 2018:1—23.

FRNT, xR, THER, A UUHL A iR R AR A
e B LA RICRJ]. P B e 5 SRR, 2016, 22(10):
1209—1213.

MRS, Wt B, S JUHL A S5 7 o 2 I £
JUHLRE S D RERY S A (). v [ 1A 2 R e, 2017, 32(17):
4187—4189.

Finley WW, Niman C, Standley J, et al.Frontal EMG-bio-
feedback training of athetoid cerebral palsy patients: a re-
port of six cases[J]. Biofeedback Self Regul, 1976, 1(2):
169—182.

Wooldridge CP, Russell G. Head position training with the
cerebral palsied child: an application of biofeedback tech-
niques[J]. Archives of Physical Medicine and Rehabilita-
tion, 1976, 57(9):407—414.

Finley WW, Niman C, Standley J, et al.Frontal EMG-bio-
feedback training of athetoid cerebral palsy patients: a re-
port of six cases[J]. Biofeedback and self-regulation, 1976,
1(2):169—182.

Block JD.Teaching reading and writing skills to a teenaged
spastic cerebral palsied person: a long-term case study[J].
Perceptual and Motor Skills, 1978, 46(1):31—41.

Talbot ML, Junkala J. The effects of auditorally augmented
feedback on the eye-hand coordination of students with ce-
rebral palsy[J]. American Journal of Occupational Therapy,
1981, 35(8):525—528.

Seeger BR, Caudrey DJ. Biofeedback therapy to achieve
symmetrical gait in children with hemiplegic cerebral pal-
sy: long-term efficacy[J]. Arch Phys Med Rehabil, 1983, 64
(4):160—162.

Flodmark A.Augmented auditory feedback as an aid in gait
training of the cerebral- palsied child[J]. Dev Med Child
Neurol, 1986, 28(2):147—155.

Moreau NG, Bodkin AW, Bjornson K, et al.Effectiveness
of rehabilitation interventions to improve gait speed in chil-
dren with cerebral palsy: systematic review and meta-analy-
sis[J]. Phys Ther, 2016, 96(12):1938—1954.






