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The Comparison Research on Walking Pattern of Rehabilitation Training Program Participants in
Stroke Patients. Young-Wan Jin*. Dept. of Special Physical Education, Dong-Eui University, Busan 614-714,
Korea - The purpose of this study was to analyse the gait characteristics of stroke patients walking
on a Zebris system, through quantitative three-dimensional biomechanical analysis. They underwent
a continuous rehabilitation training program (RTF). A comparison was made between 3 month and
6 month RTP participants. Their ages were between 60 and 65. The data were analyzed by t-test. The
result of comparative analysis of the two groups can be summarized as below. Temporal-spatial data,
sagittal plane angular kinematics data, and peak ground reaction force and max pressure data
showed that there were no significant differences between the 3 month RTP group and the émonth
RTP group (Table 2, Table3, Table 4). It can be suggested that patients with hemiplegia after stroke
can improve their walking function through continuous RTP participation.
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Fig. 1. Walking in Zebris system (A) and Zebris and Reference
system (B).
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Table 1. Instruments

Instruments Company Model

Video camera JvC JVC GR-DVL9800

Zebris Emed sensor platform Zebris Medical GmbH FDM-T System

Tripod Velbon Velbon VGB-36

Ilumination LPL LPL VL302

Computer Samsung Magic station mv40
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Table 2. Mean(SD) of Temporo-Spatial data

Mean (SD)
Walking speed (cm/sec) 12.65(2.31)
Step length (cm) 11.18(1.52) 12.25(2.93) 048
Step time (sec) 1.20(0.33) 1.18(0.27)  0.53
Stride length (cm) 22.41(2.50) 2418(7.85) 042
(0.53) (
(3.74) (
(2.12) (

6 months t
1323(3.72) 058

3 months

Stride time (sec) 2.38(0.53 2.05(0.93) 044
Single support time (%) 34.97(3.74 29.022.54) 0.74
Cadence (step/min) 21.04(2.12 28.89(3.12) 027
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Table 3. Sagittal plane kinematics during walking (degrees)

Mean (SD) 3 months 6 months p value
Ankle-at event in gait cycle
Heel strike 6222DF  91(18)DF  0.67
50% swing 157(3.8)DF 191(52)DF 075
Toe-off 81(14)DF  66(25DF 045
Knee-at event in gait cycle
Heel strike 20.1(5.5)F 24.7(8.2)F 0.71
50% swing 126Q0F  131G7F 042
Max swing 59.5(10.3)F  57.8(11.2)F 0.78

Hip-at event in gait cycle
Heel strike 529(11.9F  53.2(10.9)F 0.80
50% swing 9.728)F g 59(1.0)F 0.56

*DF: dorsi-flexion, F: flexion
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Fig. 2. Vertical force
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Table 4. Peak ground reaction force (N/kg) and Max pressure

(N/cn’)
Mean (SD) 3 months 6 months p value
Vertical peak force
V1 (impact force) 12000.11)  1.13(0.08) 045
V2 (active forcel) 0.79(0.05)  0.95(0.15) 0.37
V3 (active force2) 111(0.25)  1.38(0.04) 041
Anterior propulsion force  0.10(0.01)  0.15(0.02) 0.28
Posterior braking force -0.12(0.04) -0.18(0.04) 0.39
Max pressure 1551(7.41) 13.99(5.01) 0.24
*V1: first vertical peak force, V2:second vertical force, V3: third
peak force
*Force: body weight
21 N/cm*2 left max pressure
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