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Correlation between motor performance and displacements of center of pressure in
hemiplegic patients
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M Objectives  'The aim of this study is to look into the correlation between motor petformance and displacement of

center of pressure(CoP) in hemiplegic patients with cerebral stroke.

H Methods We measured manual muscle test(MMT) as motor petformance value and, anterior/postetior
position(Ant./Post. position) and lateral symmetry of CoP as displacement of CoP values
from 129 stroke patients. The gait analysis was carried out using treadmill gait analysis
equipment.

H Results In terms of motor performance, MMT of upper extremity negatively correlated with Ant/
Post position of CoP, however, one of lower extremity did not. In addition, MMT of both
extremities negatively correlated with lateral symmetry of CoP.

M Conclusion Displacement of CoP was negatively correlated with hemiplegic patient’s motor performance.

B Key words  Stroke, Manual muscle test, Center of Pressure
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Table 1. Personal and medical information of 129 stroke patients.
Characteristic Item Number (%)
Sex Male 68 52.7%
Female 61 47.3%
Age ~39 7 5.4%
40~49 10 7.8%
50~59 25 19.4%
60~69 31 24.0%
70~79 45 34.9%
80~ 11 8.5%
Impression Infarction 101 78.2%
Hemorrhage 28 21.8%
Affected side Right 61 47.2%
Left 68 52.8%
Underlying disease Hypertension 53 41.1%
Diabetes 13 10.0%
Hypertension + Diabetes 29 22.5%
Non Hypertension, Diabetes 34 26.4%
Disease duration ~1 56 43.4%
(month) 1~3 42 32.6%
3~6 13 10.0%
6~ 18 14.0%

Table 2. Definitions of Center of Pressure Intersection Point Parameter??.

Center of Pressure Intersection point parameter

Cyclogram

Ant./Post. Position(mm)

Lateral symmetry(mm)

The course of the Center of Pressure(CoP) during the selected step
cycles. When taking the double-standing phase and the load transfer
into consideration, the typical butterfly diagram of the force applica-

tion points is produced

Describes the shift forwards or backwards of the CoP Intersection
Point in chronological sequence in the cyclogram display

Describes the left or right shift of the CoP Intersection Point in
chronological sequence in the cyclogram display

Fig.1. Butterfly-like cyclogram originated from displacement of center of pressure(A), Ant./Post. Position(B)

and lateral symmetry(C).
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Fig. 2. The correlation between Ant./Post. Position of CoP and manual muscle testtMMT) of upper extremity
during walking. A, Whole patients; B, Lt. hemiparesis patients.
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Fig. 3. The correlation between lateral symmetry of center of pressure and manual muscle test(MMT) of up-
per and lower extremity during walking. A and A’, Whole patients; B and B’ Rt.hemiparesis patients; C and C’
Lt.hemiparesis patients. U/Ex, Upper extremity; L/Ex, Lower Extremity.
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Appendix-1 Manual muscle test
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Manual Muscle Test

Manual Muscle Test
GRADE DEGREE OF STRENGTH
0 Zero No contraction
1 Trace Trace contraction
2 Poor Able to move with gravity eliminated
3 Fair Activity movement against gravity
4 Good Able to move joint against some resistance
5 Normal Normal power






