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[Abstract] Objective: To observe the effect of breathing training combined with exercise therapy on walking func-

tion in stroke patients. Methods: Forty-eight stroke survivors were divided into a control group and a training

group, 24 cases in each group. The control group was given routine rehabilitation treatment, and the training group

received breathing training, once a day. Before and 8 weeks after treatment, the simplified Fugl-Meyer was used to
assess the lower limbs (FMA-LE), and Berg Balance Scale (BBS), Tinetti Gait Scale, Holden Walk Ambulatory
Caregorg, Walking time test (1J0OMWT), 6-Minute Walk Distance Test (6MWT) to assess the efficacy. At the same

time, FVC, FEV1 and PEF were measured in two groups before and after treatment. Results; After 8 weeks, the
scores of FMA-LE, BBS, Tinetti, Holden Walk Ambulatory Caregorg, 10MWT and 6MWT in both groups were
significantly higher than those before treatment (P<C0.05). The FVC, FEVI1 and PEF in the observation group

were significantly improved after treatment as compared with the control group before treatment (P<C0.05). Con-

clusion: Supplementary breathing exercises on the basis of conventional rehabilitation therapy can improve the pa-

tient's lower extremity motor function, balance ability, gait, cardiopulmonary function, etc. , so as to improve the

walking function of stroke recovery patients.

[Key words] breathing exercise; stroke; walking function

Jigi 7 PR P S AR N AR BR A T B . B A
FEIR AR R B R B R R AR R
[ H AT AE TSR A2 700 J7 4 N B4R BT R s AR b AR

F AW H I [ AR 4 — B9 H (2012FFB05801)
W i H 459 :2018-03-13

{4 500 AR DTS — B B M S B2 BRI 430030
{8 57 004 10 (1990-) , 93 Ko, =2 92 M S B 4 o I 41195 O 0 55
BB

SEIRAE . B#1,1203135093@qq. com

HRAA 250 T34 OF H kw3 2 B AF B k&
F L WA I A A P RIS 3 A H AL 2
1/3~1/2 W3 Tk BEAT I ST B AT R i 3k 25
FYRETT A B R I PR LA T B S BRI R IR
L5 2P i e DI AR OC 0 0l By BE 1T T e ARG 5 R KT
FasE TE R VA D e . FRATAE B LR A 12 By ik ALl
Bl LURRW 0 2530 97 1 A o 20 A7 R A S8 L IROTS
J7RAREITT .



1 #ZRERE

1.1 —#FH YEEL 2017 4E 3 H ~2018 4E 2 A M
] 7E TR BE HE 5 5 2 BHE BE VA I 19 I 25 v i 48 1], 94
AR HE A5 55 DU Jr 4 ) G i 45 9 2 1L 2 1) i 245 rh
BWiARAE s Y 18~70 2, ¥ & k3 CT 5 /i il
MRI 46 A5 UE 52 00 & ik - I R <<6 D 5 TN AT e
o A R P R TR A L R BB G R A SR YT s A AT
rRe b it & AH TR B T 20 AT . HERR bR A - SU R A
IR BT 2 s A 4™ 5 5 18 sOA A D REFEAS  OR R B &
AH KGR IR YT 3 s A7 AE ™ 8 il e g L0 i D) g
TR B DI RE N A M R S O 5 A7 AR R KT il
Ty R B ek s Al 0 A5 0 T SO I T D) RE BE AR . BT A
A B8 B AT R RO 25 5 W A ALK ok
MEI N 2 M2 HEE MR R 2 5 G i
B WE T,
=12 H— R LR

15 5 D 4 i 04 78 (fo)
= B/ (F.xtso  (Hurts) i/ IS 5E
WELH 24 12/12 47.0044.31 3.7541.34 8/16
XPHR4H 24 13/11 47.5044.76  3.5640.91 10/14

1.2 e XMHAURHEHMEZRTIE . O K
FIBIT REM N PR AT A ik e K s SR T R YT
TERIAIT 30min; @ fi M KR 25 4 Uk L7 il 2k (LA
ST A AN A7 Ry F) R A IO R R N2 B AT
BRI, AR T RE IR 2R it 7] & 40min, A K 1
U, B RN 5d, EZE 8 il . WLER ZH 1 X BEZH i) B il
EHEFLAMEIE ISR . BRI N AW O @ L I I
GR50 R A T R I TR i A L K SR AR TR YT UM
AT BE A A TRCE TR R A N i B
U BP U A 2 SRR MR L R RS
A AR AE IO o WA IR 52 T M J R MRS A IR ARUOR
B L~ 28, SR 5 H AR IE S, [ B 36 97 U A = i A
77 AH M ek — 0 R AR SRR L 146 5 R R T
W5 %5 IR YT I A] A R A IR AR I 2 3 e T T
BB Ty B A PR R AN i, AR
FE IR LS B PR TG 2h JF 45 T 5 IR 1R T
A BRI A AT UM 81 L 58 AL 4 B I I 0L
WSS, BIERIIZ 5 W —4H, Bl %G
UG B S F T 5~8 YR, Bk Il 4k 10min, @MW AL
NGk ASMBTRH I Z— R H] LR BEy7 AR &) 20 K5
power breath ¥ £ Ht BH W SN2k 25 #E4T R 97 4l
NG B s R O~ 10 15 & 35 i BH 77, U B8 o A A
W SR S R TG T R W R v R T O
Yook WA R BRTR . 28 HMn. B ER
30 WL BRIGIT 2 A WML  5ig Ty, FEX

Chinese Journal of Rehabilitation,Jan 2019, Vol. 34 No. 1

LN 25— LS die 8 2 (0 R SLE DI 2 B 28 3 B
A0 RSz B A 57, b AR R 1~ 2kg WY VD 4%, TE BB E &
B B AR WS ACRE RE  Z5  IE S SR B R L R T IR
JE B 1~ 2s SR JE BEAT 4 TS G2 18 I [ I K T 3 AR
TR S BB F SRR B G AR A R R T 45 3 BHL D O Ik
S WURI AR o AR AR T A2 1 B0 O A R
5~10kg, BRI ZR Smin, LIIE SR I AL & St I, ©
T I 5 LV U 45— TR R R 1
~2s, Ja RN AR & W07 UG8 ik A R e R 7R 1
©1.5~2, TEBEAGRERIZTW AR R IR
B 5K T 12 AR S A TR AR 46 Sk HE M HE R
SR S DT SO B RS
FAGKT o BEE 5 W BEHIRYT 5P # IR 5~8 K.
YT Lomin. 1R U4 R 4 1 UK. 5 U
2z 30min, & F I 25 5d. ELRYT 8 JH .

1.3 #Etrfe ORHMHA L Fugl-Meyer 12 T 2
e (Fugl-Maye Assessment of Lower Extemity,
FMA-LE) &4y 34 43, @ Tinetti £ & & £IFES
10 W, FEALAEE S IE L DR (A D R B
VECZE D R IREX AR 2P I i BT v A7 R B KT
I ST AR R BRAE HAE 3R 12 43 Hoh AR BR AR
WHZEH2 7, HR& 170, @Berg 1 & & (Berg
balance scale, BBS)™ . i it A 14 I, AL 55 ufi &L | 4
v TN i 37 = 11 RS v S s g
T H 53 H 0~4 53 5 AN UIRESF S : 0 43 R A BE 58 L
BT R BT S8R, 4 23 R os Sz g R H s .
A% 0 43 o e 56 43, 0~20 43487 - Dy e 25 L 75 Ak
Refar s 21~40 Sr R A — g BT RE 0 TR B T 26T
B Bk B XU 41 ~56 43 Fos V- D) fg R 4F, /T 47
ML AT, @XATYIREVEAE :a. Holden 2547 T fE 43 2
% (Functional Ambulation CAregorg) 43 5 0~5
P L0 WARIRARRITIE - 1 YRR T R RS B
ORI EE 1 N8R A RBAT 3L BUOR 517 5 2 SRR
e AT B (1 D5 55 Bl L B4 SO B i R 45 1 4 AN
A BEATEE P AR 3 R R g T HHRE Y
PEE AR T A B R 4 YRR RETEF 3 bl ST
118 ABTE R AT BT TS 7 AR B 5 5 PR 52 4
M7 AT E. b 10m 47 5E B [E] ) 2 (10-Meter Walk
Time Test, IOMW T 3K H % 447 10m B &5 fp
AEZRET ] . c. 6min 247 #E 25 0 34 (6-Minute Walk
Distance Test, 6 MW T) 2 35 6min N2E1THIEEE .
S e 8 A BRSO T RERR . T E TR
(<2300, 0m); IT 2% (300. 0~ 374. 9m); II1 (375, 0 ~
449.9m) ; VI 9 (=450. 0om) , @fili Py eI - R
e 48 Xt ) B A2 A i 2 8 04X Wi A 5 SR B 3 A



HREBEE - 20194F 1 H « 45 34 55 1 )

L s J& by S e Ji 3 5k I 3 o i N A R T R
JH J1 i1 & (forced vital capacity ,FVC) . 1s H 71 iliTh
& (forced expiratory volume in 1 second, FEV1) fz I
SN (peak expiratory flow, PEF) ¥ 45 I i 4 i
Ko

L4 gtk AUTUEER A SPSS 15. 0 M4t
AT G 2 P R R L & £ 5 ROR,
Y] BB R ¢ A THECRERE L E 43 R EROR L A
] EL R 5" K86 s L P<<0. 05 KR 22 R A Gl

PYRETSN
FE X,

2 H#R

BI85 .2 4 #FH FMA-LE.BBS, Tinetti J
6MWT ¥ 43 B8 3a 97 fi A W B 48 i (3 P<<0. 01) , W
S A TPT 4y B B 8 T X IR (3 P<<0. 01) 5 RYT A
2 20 1T0MWT B B J& 4% (24 P<<0. 01), W £ 40 o % T
XFHEZH (¥ P<<0.01), WL3E 2.
£2 JAYIFHIJE 2 4 FMA-LE, BBS, Tinetti, IOMWT
6MWT 143 b #% rts

A B FMALEGY) BBSG)  Tinetd(4H) 10MWT(s)  6MWT(m)
YR VRSTHT 154426 19.4+4.6  3.4+12  13.6+18 31124377
=20 T/ 21417 30,8469 7.1E£L6  1L5H200 340543410
WIEZH YAYFRT 140421 187444 3.3+F1L3%4  13.4+17 307.8+37.3
=24 JRJTfF  27.4+2.0° 357465 84413 10.5+20" 388 6+3L8°

LA 9T A LA .2 P<C0. 015 5 30 4 b 4. P<<0. 01
1AIT 8 FiJS .2 41 # Holden 47Dy RE 4 LA
ISP A R s (B P<<0. 01) . WLEE 40 910 T X IR 21
(P<C0.05), W% 3,
£ 3 IBITHIR 2 4UEH Holden BATIIRESS SIS #

21 5 n BFE 0% 19 2 {4l 39 1%
YR 24 JRYFRT 7 5 12 0 0
WWITE 3 7 7 5 2
MEEH 24 RYFET 8 5 11 0 0
WBITE 0 7 5 8 4
2 5 TF T AR ¥ P<<0. 0133897 5 4108 L4, P<<0. 05
VRIS JHE X 4H FVC.FEV1 K& PEF B34 97

HE X 0 B o WSR2 R B LR R BIA IT R X
RE 20 B 3 42 55 (P<<0.05), W3 4,

F4 JRITHTE 2 AR H TR A 45 R Txs
Ml n B FVC(L) FEVI1(L/s) PEF(L/s)
XTHRZH 24 JARYFRET 2.3440.53 2.0140. 31 4.2340.82

VAT 2.4240.65 2.160.43 4.7540.71
M4 24 JRITHT 2.38£0.61 2.1340.42 4.32740.69
BITIE  4.314£0.49°  3.87+0.45°  6.54+0.73°

553897 1 B R4 L .« P<<0. 05
3 T
(R AR R A (O B R SRR W g S

5

AR N HEEOEBOAR 0 1 2 L R R B 9
8020 LA L 4 i 2 v A % 18 2 38t BR AN ) e JEE 4 ) R e
frkE T 85 0 1 R A< rh AR A 1 R B AR R R
FTOIRET . BE A O IR S0 K TR L A e S I I T i B
itk 38 W R OS2 B ALY L B SE RS A P S AR
WP T RE T R 00 UL A R 2 RUAT DR R AR Y
SO AT . WA v i W L Ty g B A 1) 5 AL
T O FUR B - [F] A A T iz 2l D) g R R 0 R R
BLHAH ] 0 g v X sz 2 e 5 30 B 451 405 2 A o s I
ERETIN - NS I i S S R RS &2 G R B T
RIS WK K A5 475 T SR R KU 384
S0 ] S B SR IT RS s Q4 R MR AR PR
S5 DR KT R R T R A A A B
Ik 32 R 5 2 v i R H) Y B i A A3 8 S BR AT Mg B
LR Ui 3l 5 B i 5 5 e A1 6 60 2% S BBOMR P9 T 38
(A5 1R ULWAC 446 145 Bl 32 BR s e R L fili DI BE T I BB
FeAN R — 2 e i L 55 5 O B= PR AR5 T - HLARGE <
BT 0 SR SC 9 M 453475 B L5 3 = 0N DL 2=
W45 D) RE BB 5 A DD T A0 B E B A SR A B 1R AR
PRT P e B A S g ) e A KU

i 2 e R by T 4 D L 2 B [ AR
JEE A K JILE RE BB o 5 5 1 B F- A D BB 2K 9 45 S
AT A 6 5 1 i R AL A7 T RERGR Y . 4K T i AR e
LR AR E MV SR P AT T . AR B R O AR e
S A YR T B A A AZ O A O JULTE BRORS 8 4 i K IE R U
WA SE A AL AL IR, R R
7 LR MLV v UL UL A5 P JUL 1 AR 7 JUL P
TENARIZ By vl ) 2 15 2 3 R KT AR AR L. 2
WO G - TN R B IE S R e L 5 R B AR
AT B ZE A7 A X Bk B G i B B R 9 00 2 A B
Je A K » JC 3k 25 I H 8 S i AR T A e » b i 5
M B AP Ty e AN A AT g 0

Fel P9 SIMIE 5 e B« I W ) R B i W 52 M) i 2 v A
AR K 4 ) A ) R L X AR Y KA Th BRI R A
— 2 [ BELAR AR T2 A ehofig A S I 0 )1 2 T 4
150 S8 IR ) RE BSR4
WK SRR BE D B e A W ) BE L B AR 2R o IS il AR O A
i 98 R MR 25D 538 o £ g K+ 7 4 e 2R v R A A
O Bl STV AR . RO AR E b B IONL IR
B8P e R LA A IR W2 L3 8 42 7 Dy il 9 A% 0 AR
E N G %4 s ALK - i D) B8 Mz sl 45 i e 0 A 3
BORSH . WL T A 5 IR L Al B I L AR
UL 7 LS 2 g AL o R UL I UL i ) 2t
Ji S L PA) WA 4 e P A RS8R PN S 086 o 5 L AR AR
Al A A S50 A 2 RGERI DM T L RS TR



fu132 Bl o A8 T A A W ) 2 0 v S AL 3R [ 4 R K
TTEE . PR LYE R B3R T SR R LA
Rt e i LA s A R S AR e LI . IR LA AL
MRS S i EZENL AW e 2 5 B i HE LA
[F) s IO W A 2R A1 56 114 11 2 Xof I W ULt A o 22 1 1
RS, B I, o 0 0 Ty B T 0 2k, BE 1 n X %
A BT T () 9 ] 50 ST B O R AT R

AW FEVL.PEF K 6MWT %5 5 32 B 4 L 09
W I 25 38 i 1 g A< v B 30 Bl D B L 3X 5 DL FE B F 5T
ZEISH—3, FMA-LE.BBS iEE2 45 &0 2 F
Tk BT iz 3h V) g KOV # A BRARAE . L D
0 I 5% T iz 8l K- 1l D) R el 3 VE A B B L X
PRI IS8, 2 438975 Tinetti, Hold-
en 10MWT P20 BIR Y7 AT &8 A 48 =, E MG IT IS
VE43 W 0 e T 0 BRZH 3R W W vk 35 0 20 AT T g
A A HEVEFE . B DL 0 I 25 % B 0 A5 AT R )
T . D PR AT g SR o IR U N 2 3 s R AL AR e AL L R
SN Zr , — Ty 10 38 5% 0 Jili ) B 5 s 2D i ILRE 1
LR )05 N R A1 N R A R
I3 —J7 W YG A0 JE R T3 s I A s g R S AR
5 K T R AR AN R A5 R T . Bl T s h AT A g
J1 AT B0 T E BB AT RE T g R,
BRI U6 Tl DR W I i A v R A A AT RE
LI &N

e R 56 B9F 7% PR 32 0 8 it J) ) PR o R BE A A
AR A [ B R X I I I e A K 30 Rt A7
Bl — B LM T WA A v L
SR BE P R R 2 BT R JULIRE 55 R ] 1k % R
WF I 2R Ak T 2 5 S PR R IR B N A . TELLE 1
R FRATR ™ KA &L 58 38 I K I 50 152 1 Mt 4k
ST RN 48 5 o DA T AR A5 T A 1 2508

(&% k]

[1] Liu M,Wu B,Wang WZ,et al. Stroke in China epidemiology , prevention,
and management strategies ] ]. Lancet Neurology, 2007,6(5) ;456-464.

[2] B IBEH, o1, A A5 IR i s S0 288 2 0ol 2 P 25 47 U e 1 s PR i
FHWFFELT ] ey B B 2 55 e 52 7% 3K, 2003, 25(9) : 544-547.

[3] OhD, Kim G, Lee W, et al. Effects of inspiratory muscle training on
balance ability and abdominal muscle thickness in chronic stroke patients
[J]. J Phys Ther Sci, 2016, 28(1): 107-111.

(4] A 555 Dol Joe I ol 50 27 AR 238 45 2l M A5 s 12 i 2 a5 0. o [ 52
FIPIR R . 1997,17(5) 312,

[5] Seo K,Hwan PS,Park K. The effects of inspiratory diaphragm breathing
exercise and expiratory pursed-lip breathing exercise on chronic stroke
patients’ respiratory muscle activation[J]. ] Phys Ther Sci,2017,29(3);
465-469.

(6] gk, PIATT 2 IM]. dbat. AR TLA: H ikt . 2013 294-295.

(7]
(8]

(9]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

Chinese Journal of Rehabilitation,Jan 2019, Vol. 34 No. 1

FE e, BEEIIREITEEIMI. LA R TLA A . 2013 464-467.
Podsinadlo D. Richardson S. Timed “up and go ”: A test basic functional
mobility for frail elderld persons[J],] Am Geriatr Soc,1991,39(2) ;142-
148.

F e, BEEIIREITE LM LAt AR TLA AR . 2013 236-240.
A 4B 32 By T A R 0T T A 8 B AR IE ST LT . T AR R
PEEE SRR 2010, 13(6) :502-504.

Hedel HJ, Wirz M, Curt A, Improving walking assessment in subjects
with an incomplete spinal cord injury: responsiveness[ ] ]. Spinal Cord.,
2006,44(6) :352-356.

Ip MSM. Lung function testing in health and disease; Issues pertaining to
Asia-Pacific populations[ J JRespirology,2011,16(2) :190-197.

EBe s, IR w20, % (P E KA h R ia i 20160 E [T ] hE
i . 4 2 s 5 2017,14(4) : 217-224.

HPARESE SR ZN A2, P E A h R SR T R e (0. AR
iRl AaE, 2017, 50(6) : 405-412.

Candelise L.Gatinoni M,Bersano A.et al. Strok-unit care foracute stroke
patient :an observational follow-up study[J]. Lancet, 2007, 369(5) ; 299-
305.

BT BRI IR A6 RS e £ A 1 I T R B A e R AT .
o ] BE A2 B 5 52 2015,21(9) 1 1055-1057.

Pollock RD, Rafferty GF, Moxham J, et al. Respiratory muscle strength
and training in stroke and neurology: a systematic review [ J]. Int J
Stroke,2013,8(2) :124-130.

ZEuK, SRELEE. R DURR G PR T R B g g R LT ). o R S
WUHA4AE, 2013, 12(4) 1423-426.

Kligyte 1, Lundy EL. Mexteriros JM. Relationship between lower ex-
tremity muscle strength and dynamic balance in people poststroke[ J].
Medicina, 2003,39(2) :122-128.

TLLWF 200 . 18 23) SRR VN 2R 037 8 A% O R PR IR . R
IRH 2 BiaF 1] ,2008,23(2) :128-130.

EFL, REIH, 25, % A T B E AR T R AE D AR E I R
ST, T R A S S, 2007, 13(2): 122-124.

Jandt SR, Caballero RM, Junior LA, et al. Correlation between trunk
control, respiratory muscle strength and spirometry in patients with
stroke: an observational study[J]. Physiother Res Int, 2011, 16(4):
218-224.

Hudson AL, Butler JE, Gandevia SC, et al. Role of the diaphragm in
trunk rotation in humans[J]. J Neurophysiol, 2011, 106 (4);: 1622-
1628.

Olson TP, Joyner MJ, Dietz NM, et al. Effects of respiratory muscle
work on blood flow distribution during exercise in heart failure[J]. J
Physiol, 2010, 588(Pt 13): 2487-501.

Freeman JA. Gear M, Pauli A, et al. The the effect of core stabilization
training on balance and mobility in ambulant individuals with multiple
sclerosis:a multicentre series of single case studies[ ]J]. Mult Scler, 2010,
16(11) :1377-1384.

Ratnovsky A, Gino O, Naftali S. The impact of breathing pattern and
rate on2 inspiratory muscles activity [J]. Technol Health Care, 2017,25
(5):823-830.

AR, E T R AE B0 I ik A T ik 52 30 58 T T
e FIAATRE Sy A ML) . R, 2017,32(6) :109-112,



