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The Effects of Plantar Foot Pressure and Muscular Activity on
Treadmill Gait Training in Stroke Patients
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{Abstract>

Purpose : This study was performed for effects of gait training on treadmill and stable surface which influenced
on the lower limbs muscular activity needed in gait, plantar foot pressure with hemiplegic patients caused by
cerebrovascular accident.

Methods : Two groups of adult hemiplegia(n=20) were allocated randomly in this study: treadmill gait training
group and control group. The gait training program was provided to experimental groups for 8 weeks (5 times
a week). Measurements of pre and post experiment were plantar foot pressure. For measuring muscular
activation rectus femoris, biceps femoris, tibialis anterior, gastrocnemius were detected.

Results : The results of this study showed that in comparison of pre and post changes of gait training, the
treadmill gait training group has noticeable changes than other groups in activity of rectus femoris and tibialis
anterior, the control group revealed statistically significant differences in plantar foot pressure Toe2-5, M1, M3,
MS, MF area, activity of gastrocnemius.

Conclusion : These results mean gait training resulted by treadmill, stable surface provides effective muscle
activation and plantar foot pressure with stroke.

Key Words : Treadmill, Gait, Muscle activation
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Table 1. General characteristics of subjects

control

56.1743.63

treadmill
56.83+2.96
Height(cm) 169.174£2.56  167.50+£2.68
Weight(kg) 67.00+1.69 63.00+1.98
Male(n) 7 7
Female(n) 3 3
Hemiplegic ~ Right(n) 7 5
side Left(n) 3 5
9.50+1.91 7.50+1.31

Variable

Age(years)

Gender

Time since onset(month)
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Table 2. A comparison of plantar foot pressure between pre-test and post-test in treadmill group (M+SE)
(Unit: N/cmz)

Area Pre-test Post-test t p
Toe 1 20.28+5.29 11.04+£5.43 1.450 181
Toe 2-5 22.10+4.80 16.67+4.10 1.108 297
Ml 10.68+2.53 18.91+4.50 -1.943 .084
M2 19.78+7.34 11.0944.00 915 384
M3 12.16+4.03 9.14+2.86 1.784 .108
M4 13.93+4.25 18.63+4.96 -.600 563
M5 20.2545.16 9.99+2.62 1.782 .108
MF 24.68+4.66 22.33£5.12 674 S17
HM 13.49+3.75 22.30+4.15 -1.698 124
HL 17.07+5.03 13.7243.37 1.646 134

Table 3. A comparison of RMS between pre-test and post-test in treadmill group(M+SE) (Unit: %MVIC)

Pre-test Post-test t p
biceps femoris 43.61+8.12 52.31+14.08 =712 494
rectus femoris 34.18+3.49 70.80+14.25 -2,571 .030*
gastrocnemius 72.03£7.88 74.514£33.24 -.081 937
tibialis anterior 34.18+3.49 70.80+14.25 -2.571 .030%*

4
2

ﬁa% RYFA A - F vlmH BAFHC

zko]7F YIATHp>.05)(Table 2).

’8}11 L%“éliﬂw doelesy e

= of Hlgle] FH & FAHo= %918}741 &

Ef=d RYFAT] FA gy A 284 *JQ 131(p<.05), BoielF e FaxZe 54
o g gk ztol7} AATHp>.05)(Table 3).
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Table 4. A comparison of plantar foot pressure between pre-test and post-test in control group (M+SE)
(Unit: N/cmz)

Area Pre-test Post-test t p
Toe 1 6.82+1.94 5.82+1.54 .608 .558
Toe 2-5 19.60+3.36 27.06+4.50 -2.497 .034*
Ml 9.95+1.79 37.61+6.87 -4.197 .002%*
M2 5.4442 .83 7.80+1.88 -2.164 .059
M3 6.93+3.00 12.73£2.92 -3.195 O11%*
M4 13.29+3.64 18.47+3.82 -.965 .360
M5 8.16+2.42 23.56+5.07 -3.702 .005%*
MF 7.304+2.56 13.15+£2.64 -2.546 .031%*
HM 19.00+5.06 13.70+3.53 1.396 196
HL 13.59+2.11 18.32+4.13 -1.027 331
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Table 5. A comparison of RMS between pre-test and post-test in control group (M+SE)

(Unit: %MVIC)

Pre-test Post-test t p
biceps femoris 32.5549.92 50.28+11.10 -1.063 315
rectus femoris 45.35+8.68 45.57+8.15 -.017 987
gastrocnemius 48.03+7.21 93.07+15.79 -2.618 028*
tibialis anterior 45.35+8.68 45.5748.15 -.017 .987
3. X|H HEgaAel ™ - = Xjo| H|w 4, EX=E EHEHI0 A|H ElSHA H

AW ®HPFeTe] £ EH A 2EAEE
o7 2T

ZA oA Toe 2-5, M1, M3, M5, MF3 <
T Ao vzl FH & FAXSE {5
713FAtH(p<.05)(Table 4).
o D e e e | e e o B e
T BAHCE FosHAl FUtst
gFas, greZed, %&@7&
Hwol A BAZCRE fogh

(p>.05)(Table 5).

rr

o\ rlo
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AT

o L

Fol7b gigick

F 7 29 B4 4 A 2=
Yave e Bk

of tigt A

Z2 ¢F=Eoll A Toe2-5, M1, M3, M599& x4
BPFHTo] EfEY RIFHT Hﬁkﬂ A
Aoz Fo3HA FFEUI(p<05), HMA L E

A= HPFdgo] AW BYPFHT Hlsle] F
AFoZ folatA 3 ATHp<.05)(Table 6).

32 SEATAME BFEd & F o 1 BA
Aoz fgk ke)7t fiAthp>.05)(Table 7).

Table 6. A comparison of plantar foot pressure between treadmill group and control group at post-test (M+SE)

(Unit: N/em®)
Area treadmill control t p
Toe 1 -9.24+6.37 -1.00£1.65 1.252 238
Toe 2-5 -5.43+4.90 7.46+2.99 2.246 .037*
M1 8.23+4.24 27.66+6.59 2.480 .023*
M2 -8.69+9.49 2.36+1.09 1.156 277
M3 -3.02+1.69 5.80+1.82 3.554 .002*
M4 4.70+7.84 5.18+5.37 .051 960
M5 -10.26+5.76 15.40+4.16 3.613 .002*
MF -2.35+£3.49 5.85+2.30 1.963 .065
HM 8.81+5.19 -5.30+3.80 -2.194 .042%
HL -3.35+£2.04 4.73+4.61 1.604 134

Table 7. A comparison of muscular activity between treadmill group and control group at post-test (M+SE)

(Unit: %MVIC)

treadmill control t p
biceps femoris 8.70+12.22 17.73+16.68 437 .668
rectus femoris 36.63+14.25 0.23+13.66 -1.844 .082
gastrocnemius 2.47£30.44 45.05+17.20 1.218 .239
tibialis anterior 36.43+12.33 50.37+20.67 579 571
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