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The improvement of gait asymmetry ratio for hemiplegic

patients by forceful respiratory exercise
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Department of Physical Therapy, Busan Catholic University

<Abstract>

The regain of independent ambulatory ability is a important goal in the
rehabilitation program of hemiplegic patient. Not only the function of lower
extremity muscles, but also trunk muscles which stabilize extremities and pelvis,
are important factors in normal gait. Therefor, it is necessary to develop an
effective program which can improve muscle strength and symmetric activity of
trunk muscles.

The purpose of this study was to evaluate the influence of trunk muscle
strengthening by forceful respiratory exercise on the gait asymmetry ratio in
hemiplegic patient.

45 Hemiplegic patients due to stroke was randomized in 3 groups, forceful
expiratory training(FET), forceful inspiratory training(FIT) and control group. In
the experimental groups, ordinary physical therapy with forceful expiratory
training and forceful inspiratory training for 20 minutes duration 3 times per
week for 6 weeks were respectively performed. In the control group, only
ordinary physical therapy was done. Before and after experiments,
temporal-spatial gait parameters was measured in all patients.

The data of 28 patients who carried out the whole experimental course were



statistically analysed. The results of these experiment are as follows :

1. In comparison of difference of single support time asymmetry ratic among
3 groups, the FET group was significantly decreased than the control group
(p<.05).

2. In comparison of difference of step length asymmetry ratio among 3 groups,

the FIT group was significantly decreased than the control group (p<.05).

Based on these results, it 1s concluded that the forced respiratory exercise
program for 6 weeks can be improve the gait asymmetry ratio in hemiplegic
patients. Therefore, the forced respiratory exercise is useful to improve the
walking ability in hemiplegic patients.

Since this study dealt only with the patients who could walk more than 3
meters In distance on floor independently, the further study for evaluating the
influence of the forceful respiratory exercise on patients with acute stage stroke

and also the development in various methods of use are expected.
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al., 1991; Davies, 1985; Lemon, 2001; Turnbull et al., 1995).
RYPL YL ogua o]F(locomotion)?]  Fejolw F-AFTAH o]FFAo] UA
Ry F@ AFQsolrh EF BIPS A7 ®/E FAY F P LA A &
gol Folw, w9 EFstxn MAAIE A7) wEe 2 - g Aol
ob# dHstA B A A LA H Ferber et al., 2002; Smith et al., 1996).
AARae 5ol A4A AFAE FASFD FEAAA N 9% FF
#} Asrze Fx3prl & o]Fojz yhed odUAe ARE FHAsIEH A
BodAd A FAFAH o5 s sEEA e Aelvk(ArlAd 9, 1994 FIA
2}, 1999; Perry, 1992, Smith et al., 1996).
MEFoz A% ArhBAE A4 MM P9 FEF wgFez
dol HASA W MARH AAxED AFL =
et al, 2001). WrpulExe] wamelo] MA@ AV &4 AEs £ 2o
we Az gEAw A wad @ b f80z Yl 229 2843
o Bz

S WES WA Rite A, FHET ol x4, 2585 dAH =49

re] BF zol, 359 &L A7V AdH e U {F4VE HAE F
vl A4 nis "}E}k“;‘:}(olzé%, 1998; Olney & Richards, 1996; Perry, 1992;
Ryerson & Levit, 1997).
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B3 e oA Ex F sturt viiA Y AEE ZAaATI L H45s
tH(Wall & Turnbull, 1986).

Avju|3zte] A2 BYPEAS T3] st HS5H v SN A4 =
AEE AN-FE RYWRFE] Aold B A &(asymmetry ratio® YERE 5
At (An-Lun Hsu et al., 2003).

YL 5 —3091 o]l Fad QoA HFHC

2

E = A&EHo7 FAHY(vertical displacement)E Z4AAlA B3 F7|(stride
cycle) EQF A1A] F4 9 o] %A A (trajectory) S FE=g/ st T2 98& i)
T3 ol A 259 8L Fubd i A dHE AE T (Perry, 1992;
Steven et al., 2002).
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w8 FrjeEsdoiAle 25X SAHA 2AS A2E Train airg ©)
&3tal, =8y S7EE T2 EYR oolE ol&d ¥ FUIEHY 2
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TE #Zol 39 HEHFAZ ol &t FHE AASFIH

&2 w3 2083F F 334 65 T =®EAd FNe Y =84 SV ET
of Ztzh AAEdth x84 £FE S st ol AUt 2 E=E oAHEE
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AR RAZE AF FEZ BIYSHA Fo2A 7153 BIPAF(FAP)E H
F3al] AlZHE ®Ql BHIPSHE HAAZH(step time), R3BF7] Al7H(gait cycle
time), FZAIZE, AR, ©@3kA] A A A ZH(single support time), WF3FA] A XA F
(double support time)® 37+% W41 R (step length), 3 F(stride length), A
A 7I1-H, 27t E(toe infout) 50 FAHHAT,

W27 APAA BalE ste A A 808 Qlstd RAsgg K
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T A=A BAAsEe] AolE vt &(asymmetry ratio)® WERE
Roem A g2 Z(An-Lun Hsu et al, 2003).
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Table 1. Demographic characteristics of subjects

FET FIT Control Analyses p
Gender male 3(80%) 6(75%) 8(80%)
¥= 085 958
female 2(20%) 2(25%) 2(20%)
Agel(years) 41.40+7.20 51.0+8.21 50.6+10.04 F=1.116 .343
Height(cm) 171.2+12.17 166.75+7.61 165.8:8.04 F= 880 427
Weight(kg) 723+11.28  70.5+899 62.8+8.20 F=2922 072

FET : Forceful expiratory training group
FIT : Forceful inspiratory training group.
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A Hp>.05) (Table 2).
Table 2. Medical characteristics of subjects
FET FIT Control X p
Cause Hemorrhagic 6(60%) 6(75%) 4(40%6)
2.275 321
Ischemic 4(40%) 2(25%) 6(60%)
Plegic side Rt. Hemi 4(40%) 4(50%) 4(40%)
2.33 890
Lt. Hemi 6(60%) 4(50%) 6(60%)
Walking level 36 4.0 3.8 6.417 170

Hemorrhagic : Intra cerebral hemorrhage
Ischemic : Intra cerebral ischemic

Rt. Hemi : Right hemiplegia

Lt. Hemi : Left hemiplegia.
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1) 938tA A A Azt v d) A & (single support time asymmetry ratio)
webA] AXAZE v & 850 ¥ 85 dehA] AAAZR] vt AEE e
T AE A 01484017844 HE F 0.048+0.0230.%

Aastdn, =84 E7)5 T 0.048+0.044001 4 0.083+0.088% Z7}slon, thx
2 0.057+0.067°1 4 0.105+0.117% Z718k vH(Fig. 1).

et AAAZE BdAE WsEel gk olE Al IEe EAEAS F@
25)=4.209% °ju] A= zFo|7} A A Hp<.05).

T ke Aol & *4”40}7] 18kl Scheffed] A% AR 23} =84 3759
kA A A A
o ov Je % }O] 7} °'9si"/}(p< 05) (Table 3).

Table 3. ANOVA for difference of single support time asymmetry ratio
between pre—-test and post-test

FET FIT Control F D
d - SSTAR -0.099 0.035 0.047 4900 027
(SD) 01590 (0119  (0.078) ' '
Scheffe b ab a

d - SSTAR : Difference of single support time asymmetry ratio between pre—test and post-test.
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Pre—test
Post—test

0.06
0.04

0.02

Single support time asymmetry ratio
@
o
@8]

R

0.00 = reT FIT Control

Fig. 1. The change of single support time asymmetry ratio

between pre—test and post-test in each groups.
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2 =3 vstE A vdA AEE e e

371572 Ad A 0318:0376°04 A F 0.104+0.085= 7&51:’5}915]_ Al
e

T2 0532+0.31400 4 015502352 FAIA oM, RS 0.324+0.26

rlr
Hﬂ
b

=
2

2 A3t (Fig. 2).
B v oA & Wt ik o5 A aF9 FAMEAML F(2, 25)=3614F <]

T 29 AolE A mEtr] 9 stel Scheffed] A}E 7AH A3 w3A S5
BA v AE A EY iz B v S HstE 7o) on 9le Zeojrk 8l
A Hp<.05) (Table 4).

Table 4. ANOVA for difference of step length asymmetry ratio between
pre—test and post-test

FET FIT Control F D
d - SLAR -0.213 -0.376 -0.006 a614 o
(SD) (0.389) (0.230) (0.136) ' '
Scheffe ab a b

d - SLAR : Difference of step length asymmetry ratio between pre-test and post test.
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Pre—test
Post—test

Step length asymmetry ratio

Fig. 2. The change of step length asymmetry ratio between
pre—test and post-test in each groups.
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