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A Study on Weight Bearing and Weight Shifting of
Lower Extremity According to the Pelvic Tilt Angle
in Hemiplegic Patients
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—ABSTRACT —

The purpose of this study was 1)to compare a pelvic tilt angle between sound side and af-
fected side in hemiplegic patients, 2)to determine the difference of weight bearing and weight
shifting between sound and affected lower extremity according to the pelvic tilt angle. The
subject for the study were 40 hemiplegic patients(mean age of 55.6 years)without orthopedic
disability on pelvic bone. The data were analyzed by t—test, one way ANOVA, Multiple com-
parison and Range.

The results of this study were as follows |

1. There was a significant difference in the pelvic tilt angle between sound side and affect-
ed side in hemiplegic patients(p<0.05).

2. There was a significant difference in the weight bearing value between sound and affect-
ed side in hemiplegic patients according to the posterior pelvic tilt angle(F = 12.43, df =
3/36, p<0.001). Therefore, the lesser the posterior pelvic tilt anglethe higher the weight
bearing value on the affected side.

3. The lesser the posterior pelvic tilt angle, the higher the weight shifting value on the af-
fected side.

4. There was a significant difference in weight bearing value between sound and affected
side according to the grade spasticity(F = 3.61, df = 4/35, p<0.05). Therefore, the higher
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the grade spasticity, the lower the weight bearing value on affected side.
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2) @272 (depth caliper) | R4AF=
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Fig. 1. Tester measuring distance between ASIS

and floor with meter stick.
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Fig. 3. Schematic diagram of pelvic tilt measure-
ment. A — B =side opposite and C=

hypotenuse.
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Fig. 2. Tester measuring distances between ASIS
and PSIS by compressing depth caliper

over marking pen.
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V. 2725
19T RS AN §Y

A7 A= 409 F FAVE 179, Axot
239 o]t A8L 3544 A 704 7R Feon
51~604] @3o] 16%o2 714 #kow,
TEP L 55.6M 0%k AFL  44.0kgoll A
775 kg7 g oH, 51~60kgo] 16Ho g 7A
Bgotew, HFAFL 57.2kgoldh. AFE
142 cmolA] 178 em7bAlg e, 161 em~170cm
7} 184eg b ®otew, HFAGS 161
9emol Qi $&H 9= 5 Hupnsh 2549,
#Z Hopulsb 159 0Qich e HE ¥l
179c2 7} B%oH(Table 1). X9 %3
Axx MAFE Ashworth Lo ¢lsled &3
deon, 24E FIAEE TF 10 1490
2 7v4 gelttH(Table 2). Holy] #xj7} Iy

Table 1. General characteristics of subjects

General characteristics Number of subjects Percentage(%)

Table 2. Modified Ashworth scale for grading
spasticity
Grade  Number of subjects  Percentage(%)
0 0 0.0
1 14 35.0
1+ 6 15.0
2 8 20.0
3 6 15.0
4 6 15.0
Total 40 100.0

T EARE AFSIIAAY 7ie 7~270
U2 20 oju] Alzto] 2082 Y B,
BHEIIRE 555UNA EEAES AFEHY
o BEHABRIIZS 34~24092 51YA
100947417} 118 ez 714 wetow, )
zHe 1199 o] Y1} (Table 3).

Table 3. interval from onset to start physical ther-
apy and duration of physical therapy

Sex Male 17 425
Female 23 57.5
Age(yrs) 31—40 7 175
41—50 9 22.5
51—60 16 40.0
6170 8 20.0
Weight(kg) 50 below 11 27.5
51860 16 40.0
61—70 6 15.0
71—80 7 17.5
Height(cm) 150 below 8 15.0
151—-160 10 25.0
161170 18 45.0
171—180 6 15.0
Affected Right 25 62.5
side Left 15 37.5
Diagnosis  Hemorrhage 17 42.5
Infarction 15 37.5
Thrombosis 8 20.0
Total 40 100.0

General characteristics  Number of subjects  Percentage(%)

Interval from onset to
physical therapy(days)

20 below 20 50.0
21—-40 7 17.5
4160 4 10.0
61—80 2 5.0
81100 2 5.0
101 above 5 125

Duration of physical

therapy (days)
50 below 8 20.0
51100 11 275
101-150 7 17.5
151200 9 22.5
201 above 5 12.5

Total 40 100.0
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2A| HED gF SIX|9 IutFAI 4T

ZUAA s HZo] 3.56°¢ A 25.60°7F
28] WY o, 151°~20.0°¥r} 129
o2 7 ggow, $§32 1.05°94 19.90°
7t o] oo 9lon, 51°~10.0°8 %7} 14rﬂ
o2 7} 2 vl&& EYU(Table 4).
3B B3 3Ay F WM 4z zlol & 13}11'&
t—4%3 dde= Table 5|4 B £ gl upe)
Zol AZo] 14.72°, §Zo| 8.46°2 A HZo)
B 6.26°HE FIWNELAA AxE e
AR fod AolE BYH(P<0.05).

Table 4. Comparison of pelvic tilt angle between
sound and affected side in standing

Table 6. t—value summary of weight bearing ac-
cording to posterior pelvic tilt angle

Weight bearing value(kg)

PPTA(®) Affected side Sound side t—value
Mean £ SD Mean + SD

0.0—5.0 23.87 £ 6.76 35.90 + 5.52 -~ 3.69*

51-10.0 1863 £ 3.24 36.28 + 6.66 — 8.27*

10.1-15.0 1290 £ 16.8 42.81 + 6.83 —11.25*

151—20.0 10.64 + 3.25 4593 + 11.31 — 6.00*

Pelvic tilt angle(®) Sound side Affected side

Number(%) Number(%)
0.0—5.0 4(10.0) 10(25.0)
5.1-10.0 6(15.0) 14(35.0)
10.1—15.0 11(27.5) 10(25.0)
15.1-20.0 12(30.0) 6(15.0)
20.1 above 7(17.5) 0( 0.0)
Total 40(100.0) 40(100.0)

Table 5. t—value summary of compairson of pel-
vic tilt angle between sound and affect-
ed side in standing Unit(®)

Side Sound Side Affected Side Difference t—value
! Mean + SO Mean £ SD  Mean u

PTA(") 1472 £ 556 846 +5.18 6.26 8.76*

PTA : pelvic tiit angle
* P<0.05

3. ZIEA| SutEUFAL 4o wE XM B XX 4|

EUNFRAAL o O B3 AF A
rel AZAAuE vy t1—7@AF AIde
Table 6olA & 4 Q& upe} o], Hnpy] &

PPTA : Posterior pelvic tilt angle *P<0.01

o] EREAAAL =7 0.0~5.0°Y o §=
A dEe AFL 14.0~320kg7hA 9] ¥
A2 HFEe 23.87kgold, A Ao Mg
AZE 29.0~433kg7tA e WYz FHF 35
2kgel HFeo AA HPxm, 51~100°
duf 2o Hale AFES 13.1~23.9kg7hx
o] MYz FRFL 18.63kgoln, AZ 39
dele AF L 306~53.6kg7tA o MYz
T 36.28kge] A Fol AA HJen, 101~
150 4o & & glxd Adde NFe 106~
14.6 kg7t 9] ¥ #HFL 1290kegold, &
Z 3 Ao dades MF e 33.2~53.7 kg7t A 9
B2 B 42.81kgd HFo] AA =Y
E3F 15.1~200°Y of &= 3Ao dae A
F& 85~184kg7tAe] HHE HFL 10
64kgol™, A& dtAd HEle AFL& 363~
60.6 kg7t Aol HHE HF 45.93kge] A Fo]
A HAh o]eh Zo] #EF3 AFo Aye
AZAAHE BE ZEdM FAHAL2 f9
& zolE BAHP< 0.05).

a2 #F slale 2HFLAA 224 o
& #& A9 AFAA o] i3 dgH
A Z# s Table 7014 & 4 Ae vis} zol,
FAHeZ {oA& Aoj7t A= Aoz YER
tH(F = 12.43, df = 3/36, p<0.001). 3§
Duncan®] ttZ¥ 9 HAE 3o @ Fwts
BAA oA #Hol7t AERE Yol Az
0.0~5.0°9} 5.1~10.0°, 10.1~15.0°, 15.1~20.
0°2+ ¥lm, 5.1~10.0°% 10.1~15.0°, 15.1—
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Table 7. one—-way ANOVA summary of weight
bearing on affected side according to
posterior pelvic tilt angle

Table 8. t—value summary of weight shifting ac-
cording to posterior pelvic tilt angle in
standing

Source df S MS F-—value Weight bearing value(kg)

Between groups 3 628.78 209.59 12.43* PPTA(°) Affected side Sound side t—value

Within groups 36 438.40 16.86 Mean = SD Mean + SD

Total 39 1067.17 0.0-5.0 32.24 £ 7.66 27.91 + 8.95 .97

* P<0.001 51—10.0 29.03 £ 5.84 26.14 + 5.45 1.25
10.1—-15.0 22.43 £5.01 31.19 + 4.89 — 2.55*
15.1-20.0 19.63 £ 6.42 36.88 + 8.72 — 3.19*

200°7 HEANE £ o7t AAY,  * p<oos

10.1~15.0°, 15.1~20.0°7F v|@AfA= B3
Aol7h glolth wepd TREwAA ZEs
Ag +5 B2 A9 AFAANI A U

Ebstrt.

4. 7|8A SERYZEAL Zzo] W2 A So| sy

SN AA dxd g 23 A2 &R
e A FolFHE HIY t—HA APs
Table 1094 & 4 & ulgl o], Hnjn
2o} FNFLAAL 457} 0.0-5.0°9 5.1
10.0°¢] HedAE &2 AF A Y A
ol HlE FAACE F97 o7t gigon,
10.1—15.0°9} 151-—20.0°9 HYoA= =
% AF AR FAHLE fAY HolE
HAHP< 0.05). watx FeridAAs 4w
7t 248 FF ALY AFo)FuE AR
th

a3 #E R FNFRAA 4o o
& #Foz AFoleH WHWAY A} Table
11elA & 4 Axe upe} o], Fuwkrg Al
Zt=7t 0.0-5.0°d o #ZF Ao dae= A
2 H4 22.7kg, AU 585kgoE AFolF
Hele 35.8kgeld, old A siAlo) AFPe
AZHAE 155kgelNT, 5.1-100°Y o 3
% A HEyes AFS FL 20.6kg, H)
42.2kgo 2 AFolFT WL 21.6kgold, o
b A X dEle AFYPHE 22.3kgo]
ok £ 101-15.0°U of §& A A

Table 9. Range of weight shifting according to
posterior pelvic tilt angle in standing

Unit : (kg)
PPTA(®) Side  Minimum Maximum Range
0.0—-5.0 Affected 22.7 58.5 35.8
Sound 14.2 29.7 15.5
51-100 Affected 206 422 216
Sound 13.0 35.3 22.3
10.1—15.0 Affected 18.3 33.0 14.7
Sound 22.8 36.7 13.9
15.1—20.0 Affected 14.5 29.0 14.5
Sound 27.0 47.0 20.0

= AL A 183kg, AW 33.0kgez A
Fols W= 14.7kgolw, ojuf A2 A9
AgE A2UYE 13.9kgo| Y1, 15.1—20.0°
ddf 83 x| dae AFS HA 145kg,
Hdl 29.0kge 2 AFolT WHE 14.5kgo]
o, ol AZ 3o A= AFYWYE= 20.
Okgolch et 3o FIHEWAA =
7} A FE BEog AFoFHE U 2}

g},

5. 5tx| A F ol we ANSX| X b

AAAEA BE B2 B2 AA2e AF
A A8 E v t—HA Aats Table 109 A
2 % e ulsh gol, AYAEI 7 199

2 T
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Table 10. t—value summary of weight bearing
according to the grading spasticity

Weight Bearing Value(kg)

Table 11. one—Way ANOVA summary of weight
bearing on the affected and sound ac-
cording to the grading spasticity

Grade —octod side Sound side | T Ve Source df SS MS F-value
1 17.897 + 470 35.75 + 4.90 —8.68*** Affected side
1" 23.40 + 4.01 38.30 + 10.07 —3.08* Between groups 4 31992 7998 3.61*
2 14.00 + 3.22 41.42 + 855 —7.35%%* Within groups 35 55292 22.12
3 15.70 + 2.94 44.05 £ 12.76 —4.33* Total 39 872.84
4 13.65 + 7.96 42.10 £ 7.34 —5.26** Sound side
P05 P00l **P<0.001 Between groups 4 28172 7293 1.09
Within groups 35 1661.71 6647
Total 39 1953.43
BZ 3z dee MFL 10.6—27.1kg7tA *P<0.05

ol WYaM HF 17.97kgol ¥, A= 3}z
Agle #2e 304—-463kg7hN e HY2H
B 35.75kgold, TF 17Y o #Z 1A
Aele AF L 199-30kg7hAe] HaM B
T 2340kgela, A& sAq dele A5
29.0—53.6 kg7t A o] W =N FF 38.30 kgol
Atk 5F 29 9 8F Ao dEe AFe
8.7—180kg7t Ao HHY2H HT 14.0kgold
g x|o] dzle AFL 30.0-53.7kg
79 w2 HN FF 41.42kgoln, 57 3Y
g 83 3 dele AFL 132-199kg
7o) Bz HF 15.70kge]l A1, A& 8
Ao Aegles HEL 30.6—60.6kg7tA el WY
24 W 44.05kgeldth. TF 4¢ W ¥
slAjo} AdEle A FL 85-255kg7tA 9 H4
2x g7 13.65kgoldx, A Ao dle=
2o 33.2-487kg7hA o WY=H HF 42
10kgol itk o9} o] ZARZxd ug &
% A& Azt AFAABE FAHE §
9% #ol& RYTH(P<0.05 P<0.01, P<O.
001).

w8 AR 0 &3 A AL
AR v]o] BT dLAFEA d= Table
11914 8 F Ae vt Zol, dFgAe &
g o)t glgled, #EGME FJT A
Baoh(F = 3.61, df =4/35, P<0.05).
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