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Change in Center of Pressure According to Gait Improvement of Post-Stroke
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ABSTRACT

Objectives: The purpose of this study was to analyze the change of area and average velocity of the center of pressure
(COP) according to gait improvement in post-stroke hemiplegic patients.

Methods: We measured the area and the average velocity of COP displacement of ten post-stroke hemiplegic patients
while they stood quietly on a force plate at the time of dependent and independent gait . We also measured the area and the
average velocity of COP displacement of normal persons to verify differences between them and post-stroke hemiplegic patients.

Results: The area of COP displacement decreased significantly, and the average velocity of COP displacement tended to
decrease, but not significantly. There were significant differences in the area and the average velocity of COP displacement
between post-stroke hemiplegic patients and normal persons.

Conclusions: The results of this study show that postural control ability improves as gait improves.

Key words: stroke, displacement of center of pressure, dependent gait, independent gait
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Fig. 1. Measuring the area and average velocity
of center of pressure displacement of the
hemiplegic patient using by treadmill gait
analysis system.
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Fig. 2. The result of standing analysis on the
force plate (A) and an enlarged view of
the change of center of pressure (COP) (B).

The yellow ellipse and black line represent the
area and path length of COP, respectively. The
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average speed is the path length (cm) divided
by 60 (second).
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Table 1. Subject General Characteristics

=S 'S (=r=k=)

o/atzt

-3 Z2tH(Table 1). =

hl ]L
% A & 10802 FAo] 61, o4o] 49
oli1, HH (years)o] 59.7+1319]ch. F&F 2
5 AvjHz} 72} 5ol g, AN $xv) 39
HEd S 78 ot IHYERH U
Lo g WHRAS H7)712] 7)7Hday)o] Bt

5744249601011, AR H3YA] 7]} ZHH YA 7] ARo]
714 Al COPiste] =78 7HA( days)ol Bt 4193830
oIt Ao} A Hlge ¥EF At 5Y

3Far, A#( years)% 57.8+ 399019}13} Y&

% B4

9} AAFolzte] dukael EA zto)E AUATHPp>0.05).

Personal factors Subject (n=10) Normal (n=10)
Male 6 6
Gender (n) Female 4 4
Age (Mean=SD, year) 59.7£13.19 578+3.9
Clinical impression (n) Infarction 5 )
D Hemorrhage 7 -
. . Right 5 -
Lesion side (n) Left = -
Hypertension 6 0
. . Diabetes 1 0
Underlying disease (n) Hypertension+Diabetes 0 0
Non hypertension or Diabetes 3 0
Duration from onset to 1% measure
(MeantSD, day) DT A%
: st nd
Duration from 1% to 2™ measure 419+38.30 B

(MeantSD, day)

2. X|IX|2&A7 [t SRIEHAZ|9] 7|7 Al COP
M| s}
AT gAY AARY 77|19 ZHEPA] 719
COP WAL H3sgo] g wa} o3t
73 AvHZ=-2.803, p<0.01). X3 A7 At

of AAEPA| 79 SHHEIYPA|7]] COP HAS
2R3} mlagk d¥ T A7) BE o3 Ajol
= Yl AtHvs dependent gait, U=1.0, p<0.001;

vs independent gait, U=17.0, p<0.05)(Fig. 3).
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Fig. 3. The area of center of pressure (COP area)

at the time of dependent and independent
gait in post-stroke hemiplegic gait patients
and COP area of normal group.
COP area (mm?) is the area of 95% confidence
ellipse (the smallest ellipse that cover 95% of
the points of the COP diagram). Open circle,
square and triangle represent COP area at the
time of dependent and independent gait and
normal group, respectively. ** : p<0.01, T : p<0.05,
T+ p<0.001. As a result, there is a significant
difference between COP areas at the time of
dependent and independent gait(Z=-2.803, p<0.01),
and there are significant differences between COP
areas of normal group and at the time of dependent
(U=1.0, p<0.001) and independent (U=17.0, p<0.05)
gait.

3. XX|E2HA7 |2t SEIEHAZ[2] COP Ha&sE
9| Hi3}

AT gAY AAEGA 7|9 SHEPA] 7]
718k &9 COP B4 % (cm/sec, MeantSEM)
g} ARl COP H&Ev 247 2553+4.03,
15.83£9.98, 627+0.82% == Ut} A+ A7t
AABGA 7NN SHEPA|7|E B 5Ho] IF
gl wel COP Ba&se 7Hast
ATHt=2.124, p=0.063). T3, AT U]
H3A7)9} SHEPA| 719 COP BA&EE A%
A3} Hlwsh ¥ F A7) 5 FY3 2o]& U
EhSIckvs dependent gait, t=4.687, p<0.01; vs
Independent gait, t=2.932, p<0.05)(Fig. 4).

482

& 3} - ofjd|ei

@
g

*%

B
o
1

(el eRe}

: =

OO

A

Depell1dent Indepelndent Nor.mal
gait gait group

Fig. 4. The average velocity of center of pressure

(COP) displacement at the time of dependent

and independent gait in post-stroke hemiplegic

patients.

Horizontal bars represent Mean+SEM. The average
velocity (cm/sec) is the average speed of COP
along its path. Open circle, square and triangle
represent average velocity at the time of dependent
and independent gait and normal group, respectively.
x* 1 p<0.05, *x : p<0.0l. As a result, average
velocities of COP tend to be decreased in post—stroke
hemiplegic patients(t=2.124, p=0.063), and there
are significant differences between COP average
velocity of normal group and at the time of
dependent  (t=4.687, p<0.01) and independent
(t=2.932, p<0.05) gait.
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