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<Abstract>

The purpose of this study was to examine the effects of the pelvic tilting exercise,
pelvic tilting exercises with floor walking training, pelvic tilting exercises with treadmill
walking training on quantitative gait function in patients with hemiplegia. Thirty patients
with hemiplegia due to cerebrovascular disease participated in this study. Subjects were
randomly assigned to one of pelvic tilting exercise group, pelvic tilting exercise with
floor walking training group and pelvic tilting exercises with treadmill walking training
group. The effects of each therapeutic method were evaluated by measurements of gait
velocity, cadence, stride length, step length, base of support and foot angle using
ink-foot prints. Data were analyzed statistically using paired t-test and one-way
ANOVA.

The results of this research are as followings :

1. After treatment, it turned out that pelvic tilting exercises with treadmill walking
training has the most effect on gait velocity, cadence, stride length, step length and foot
angle, which has significant difference in statistics (p<0.05).

2. Quantification of the gait velocity, cadence, both stride length and step length



demonstrated a significant increase (p<0.05) after treatment in all groups when
compared with values measured before treatment. The base of support and foot angle in
affected side decreased significantly (p<0.05) after treatment in all groups when
compared with values measured before treatment.

3. The lumbosacral angle noted a significant increase (p<0.05) after treatment in all

groups, however, an ANOVA analysis did not reveal any differences between groups.
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HEF A N3 B9 FE H2sen @A) A 1%L SO A e =

& e Jew(Hrd §, 2001), 53] RaAY e FFE 4 AT Y 2

AEet7] G (gs F, 1999) Hupv]) @459 By Y B YA
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2 dFE RYSAES dolry] A8t Boenig(1977)0] AAIg d= £3 HANink-foot print)
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1) R3P& % (gait velocity) : B3 A S 2o £28¢ Aoz Y& golH, cm/sec
2 BN

2) €% (cadence) @ B Ao H3 dAT $EF AFR2E UFo BASY, Ao/
o2 FAS,

3) R A (stride length) : THFXAA Z& & o] thg A= HFX7AA S HolE
Eig4=3
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= A F 9 = wgo g U sEXHoE FUAA £58 AA F F IEE F
. EZ =Y Bionix. USA, 1997)25L A7 §le FHAA &8 &A71 #HetsA 2
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PFHL2 Bobath Adel AT X 8AE o] Suks 58 243 BW
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T AR AR A7t 2A oY (Boenig, 1977), R AAQA 94 H B
€ 58 24T F fide AgHE 21 U 53 @2 Ags HE FrdAe] @A
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hul @] RYSHS S4e7] Ga) REAY F49 F i 2 24 @A PEe
2

Aekr) 9 PAA BRI BN 8BF%Y

SRt 43 £ A BHe g&H 2ol dAENT

1) HH3 vidol] Zo] 8m, & 80cm 2 N HAE 243 nigo] gHolxz 5110"]53‘4.

2) B3 AAL A HEF QAR el ol FE QLEE 3tH, HALEF Ut
E ot

3) dTE AF] A AAAT FFe dAAEE sty] H Wz Hx] 9E 23
B A gt

4) JHA F%F dutdo] JAE 12A E3h

5) HAAE 4oz o|FAZ F oA By AXNY “HelstA AoA g T

o RYP&ESE = AaLz A Al(digital stop watch) 2 ZA43lH, A& 15m A EAS AL

T34 A @ HAER 271RE ERE 15m A A& 4 grix o J3 FH
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2 ATNE 7 922 e SPSS/Win(ver 10.)& ol g3kl AR shgom, %
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E L 97daar gdurs 54
(HHE+BFHA)

2) AFhRe o8

=
£A4

SR AL ES FHAA 5 T FAL *E 3
HEny FHL Egcdnsy FdL
Woe R =10
N (n=10) (n=10) (n=10)
3 (%) i (%) 3 (%)
A =73 A 4 40 4 40 5 50
H&EY 6 60 6 60 5 50
ulel R 9 H= 3 30 4 40 7 70
= 7 70 6 60 3 30
AAFE  H 4 40 3 30 4 40
5 6 60 7 70 6 60
T dd 3 30 6 60 4 40
9] 2 7 70 4 40 6 60
AFFE F 6 60 7 70 8 80
gy &7 4 40 3 30 2 20
ATFgAAL 3089 Ydd EHE A¥ry HEdHo 17H0Un HAF ML 135U},
vhH| R 9 E $= Hupurl 169, 2 Avku|s) 1480)9leH, AR o] e dAadals 11909)
Aok A4 gY@Art 17302 JdEARTd wgew LRFE47AZ de @AE
21 o] ATHE 2).
ERANLED —2—%734%%?% ‘E“:&@*}%?j"}
LIS (n=10) BHLPFAL EYedu YT AL
= (n=10) (n=10)
Al @ 5(50%) 6(60%) 6(60%)
o 5(50%) 4(40%) 4(60%)
a9 50.60+14.83 54.00+8.72 53.90+9.18
A F 61.90+7.36 62.60+6.35 63.00£6.31
Al % 163.30+5.81 163.70+6.90 164.30+10.37
X 2. A7ddA 9gz EA4
2. g A FNAA S5 - INAFA S5 HARY FAT - IWNAA S5 EH



E9Rs FALL RPEA 9 Fol

AE A SNAA ST - FNAA &5 HUR FAL - TNAHA 5 Ed=d
B3 FHTD BYPEAY Holg vuwd A, (E 3 YeEld AAF RIYESEE FNA
Al €53 HERY FAFO) 4H560cm/2E M wgn, BESE ZngA £33 EdE
1 By FAHFO) 7147 AL/EoE MY oy, MFTAANUL SuAFA &5 FHR
Y FAF0) 130cmz 7HE F4th GEANME ASFS A 25 FHEEY FEL
o] 6727cm, &2 ZTWAA 570 6850cmE M EA JEldoy EAFHQA 9%
Aol7k glol & 23bel Apel7t flE Aoz YVErNtHp>.05). 24 BAdAE A - &
2 n% ZuAA £53 PJdnsg F@Fo] 3459cm, 3642cmE M =93, wzEE A
% FNAAL 53 Ed=dRy FHWgol 1140°, 1690°2 71 Ao

o

2 e tH(p<.05).

E3 A8 A TN LET - THAA S5 YUnY FTAT - UL £57 B9
4

S ED :‘é“ﬂ%‘*}v‘:’r%ﬂ "2“9}73’\}—9:?3’—}
HiPYQ o HHHEPFAT EYHSURIPIEHAT  p-value
(n=10)
(n=10) (n=10)

BPS T (cm/Xx) 45.38+3.02 45.69+2.69 44.76£2.71 0.7569
T2EF(E2/E) 70.23+2.45 70.82+2.47 T1.47£1.77 0.4788
A F A A H(cm) 13.95+3.25 13.00+2.60 15.59+2.57 0.1359
g X (cm)

s 67.01+2.07 67.27+4.04 66.45+2.70 0.8290

= 68.50+1.78 68.38+3.97 67.93+2.58 0.9000
K4 (cm)

Az 31.07+1.59 34.59+2.37 32.651£2.23 0.0033

= 32.74+1.90 36.42+2.97 34.26+2.40 0.0089
L2 E( °)

A5 13.40£1.65 11.70£1.70 11.40+1.58 0.0238

3= 19.10+2.64 21.80+3.33 16.90+2.64 0.0031
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RYPEAY olE wlwd A (E 4 et AAYH vgscs Ik
EYE=EdRy FHAFo 5236cm/2E M v, &

HRA SEF Ededndy FdA X8 F M
o FAHORE {3 Aot AUTHP<.05). Y AFAA A A
FHEFY FAFO 11.30cm=z Mg FA degoy zk JAG ke {93 Holx
o2 e THp>.05).

>i-ﬂi¥°lﬂ$
o X MY

FHAANE-FE FHFALEF
L BAES Bt
B3Pas (n=10) FAEYPFAT Ed=2d2PFIAT  p-value
n:
(n=10) (n=10)

HIPYE2T (em/R) 48.20+£3.23 50.67+2.44 52.35£3.02 0.0130
B E&EL(ES/E) 73.75+£2.10 76.20£2.25 81.26+2.50 0.0001
A A A H(cm) 11.70+3.94 11.30+£2.56 13.47+2.52 0.2622
X Z(cm)

n= 70.71+2.51 73.01+£3.97 75.07£2.95 0.0185

3= 71.68+1.69 73.60£4.51 76.16+2.81 0.0026
2 & (cm)

b == 34.63+1.47 39.86+2.09 41174154 0.0001

= 36.14+1.47 41.66+3.18 41.83+2.29 0.0001
HZb = ()

A& 13.40+1.43 11.80+1.40 11.10+£1.20 0.0023

3= 16.60+2.17 18.70£2.50 13.90+2.88 0.0090

(BHF+EFHA)
4. FNAA LFFAA A= RPEA9 W

ERAA EETNA XNFE A -F BRYEAFY ¥gE vugt A7 (F 59 JeEld AA
4 FNAA &5 Fo A= AR E A3 HPsE FUh BES ZFU AFAAE 7
A, 853 AZoMe By g BY FUl9 5 B4E ghE EF FASdH R {9



& 3 THp<.05).

5 ZHFAL EEFTFANA AE A F RYPEA W3} (n=10)
B3P A g A g = p-value
BRYPEE (cm/x) 45.38+3.02 48.20+£3.23 0.0001
&4 (E8/8) 70.23+2.45 73.75£2.10 0.0001
A F A A H(cm) 13.95+3.25 11.70+3.94 0.0015
12 (cm)

A5 67.01£2.07 70.71+2.51 0.0001

3= 68.50+1.78 71.68+1.69 0.0001
B2 (cm)

s 31.07+1.59 34.63+1.47 0.0001

3= 32.74+£1.90 36.14+1.47 0.0001

Wz} 5 (%)

Al 13.40+1.65 13.40+1.43 1.0000
= 19.10+2.64 16.60+2.17 0.0005
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H-F BYS5AH] WEE vug 2
B4 %7}, AZAAE A, EF3 AZd

e}
T ©
g8 9 By Fute Q% “‘Z-}E Z}Z,:% 25 FAtH o2 o3RI wHp<.05), A

B 6 SNAEA 25 HERY FHAFNAN X8 A F BRPEA 9 W (n=10)
HPQ i g A A7 & p-value
RP&E T (cm/ZE) 45.69+2.69 50.67+2.44 0.0001
BEF(HE/E) 70.82+2.47 76.20+2.25 0.0001
A 5 A A H(cm) 13.00+2.60 11.30+£2.56 0.0008
&2 (cm)

A= 67.27+4.04 73.01+3.97 0.0001

= 68.38+3.97 73.60+4.51 0.0001
H & (cm)

A& 34.59+2.37 39.86+2.09 0.0001

3= 36.42+2.97 41.66+3.18 0.0001
B 7E5 (%)

as 11.70+1.70 11.80+1.40 0.8534

3= 21.80+3.33 18.70+2.50 0.0001

6. TWAPA 53 EYdng FAFNA A5 A-F P54 Aus
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TR 257 Ed=adny FATIA AR A% F nASHY A% vaw A3,
(F D Uehd AAY BYSE, &5, AZAAY, A2 BENe ¥ug 9 nF
aew, ¥ eAEE FAGHOR KRG ou(p<0p) A& RAEE EAGHOE o

g Aol & HolA & dtHp>.05).

7 SNHAA 250 EYECRY FUTAN X2 A - F BYPE4e W (n=10)

Hjas A7 A g & p-value
BYPET (ecm/R) 44.76+2.71 52.35:3.02 0.0001
EEF(ES/E) 71.47+1.77 81.26+2.50 0.0001
A FA X H(cm) 15.59+2.57 13.47£2.52 0.0001
g3 & (cm)
A= 66.45+£2.70 75.07+2.95 0.0001
ﬂz 67.93+2.58 76.16+2.81 0.0001
B (cm)
A& 32.65+2.23 41.17+1.54 0.0001
= 34.26+2.40 41.83+2.29 0.0001
B2 ()
A= 11.40+1.58 11.10+1.20 0.2789
3= 16.90+2.64 13.90+2.88 0.0001
(BH+EFHAA})

7. A5 A Al A9} 2AF749 o] Hlu

A A A AEL 8927 FolE Mg A%, (E 89 Yed AAY FHHA &
B3 YRy FAT, TN £5F Edcdny FAFNA BE 079D, T
AbEFTAAE 2012 ok Agtort BAN @ Aolsh o) Al A ol
e Ao UERTHp>.05).

E 8 A5 A A A} 8HF7t Ao} vluw

T8 LAFZC) p-value
THAA 5T (n=10) 29.10+3.14
F934} 253
oee e 29.70+350
B 12 83 EF(n=10) 0.8990
TN 253

o = 29.70+3.40

8. AR ¥ A AW 28329 o) wx

A F A AU 2AF2A Aol g MuG A3k, (E 90l UEhd RAY THAALELE
3 duEndy TUAZ, TAPA LB EdSunyg £ATo] R 07RL, THAA &

-.11..



ToolA 3L0°R o wstout FAHA AT Aol7t ;A THp>.05).

T8 2AFZ() p-value
ZHHAAL 5T (n=10) 31.00+3.13
ZWYAL 257
+
9w E A7 (n=10) 30.70+3.40 09731
Fu A 5
_ 70+3.40
EH=A R PFdF(n=10) 30.70+3
(BHF+EFHA})
9. A8 A -F A Hde 83537 Ao HE
g A-F aWF7e] xolg vud A, (F 1009 JEld AXNE SWAA 5T
Ae g A 29164 28 & 31°2 1937895, 9AA 253 gdesyg Fd
T, SUAA 253 EFEURy FTHFAANE X8 T4 7z 1.0 Frkstgen, A
Ad 25 FAHSE F3 207l I ATHp<.05).
¥ 10 A8 A -3 A Jdy 838F7 2ol Hw
A 5 TR XNa A g & p-value
FHAA S F
29.10+3.14 31.00+3.13 0.0001
(n=10)
U AA 53
s R 7013, 703, X
QAEZC) HHE 3 29.70+3.50 30.70£3.40 0.0011
(n=10)
FZHAA 53
EYedRPEEF 29.70+3.40 30.70+3.40 0.0038
(n=10)
(FF+EEAX)
N. 2

HokH] FAES A8 X859 dojA RYTHE FYA = AL u$ Fad. oA

Hao] H&EF st A4 = 3l

o]th(Davies, 1985). R34S FAAA77] Y ©
2

PhEF 492 B4,

1 N
uge Gt YelA AF7AA Gl 7 Fe PHoE AARH B0 5W BF

Bate FEA Pyel govt ngolt 849 doH AWM AgEs
gk YA REHoE golatAl 088 F A= W F
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B 4745, AFAAD 5& SA3}e FEAY SHAEYo Bol AHE&H Jrh(FH &
U3, 1996, HAZ 5, 1997, o], 1998; o147 5, 2000).

Boenig(1977)& FEAE %ol EAF 9 éaqla Hrteln A HEE d=d
sttt 3o, Shores(1980)+= F-EAE ZAWo] vl &N AP B ol 4
A WME & de F3E 7T s

ojo] E dAFgHE HEFoZ 9% #Hnuln] o HIPLALE =43 r] 9ste FEA
g EAY T AAHeln A Aol & I3 £H ZAAMink-foot print)E ©]-&3F
Fow, o7o AE® A FEL Shores(1980)7F AAI} HP& e &L R7F HA,
AZFAAE, d45 Fojrh A% AL FHdME B & Rz FHFA FE]
Foldl H3|A] @& ool UL, ALY AVIY w Fold wE 2319 WIE Fo]7]
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