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The Correlations between Gait Speed and Muscle Activation or Foot Pressure in Stroke Patients

Jong-Sung Chang, PT, MS; SangYeol Lee, PT, MS; Myung-Hee Lee, PT, MS; Yong-Won Choi, PT, MS; Hyun-Min Lee, PT,
PhD', Hyen-Ju Oh, PT, MS

Department of Rehabilitation Science, Graduate School, Daegu University; 1Department of Physical Therapy, College of Public
Health and Natural Science, International University of Korea

Purpose: To examine the correlation between the gait speed and muscle activation or foot pressure in stroke patients.

Methods: Twenty five functionally ambulant stroke patients (male/female: 15/10, mean age: 57.65+2.30) were enrolled
in this study. The patients were asked to walk on a plate at a selfselected and comfortable speed. Three walking trials
were obtained and then averaged for data analysis. The gait speed and foot pressure were measured from a RS-Scan
system. Activation of the quadriceps femoris muscle and biceps hamstring muscle (¥RVC) were recorded using ProComp
Infiniti™

Results: There was a significant positive correlation between Hamstring muscle activation (%RVC) and gait speed. The
gait speed correlated with the foot pressure of the lateral metatarsal zone (M35) in the affected side. There was a
correlation between the gait speed and the foot pressure of the lateral metatarsal (M3-5) and heel (medial, lateral) zone
in the less-affected side.

Conclusion: The gait speed is related to hamstring muscle activation and the characteristics of foot pressure. This
information was observed in both the affected and less-affected sides, suggesting that rehabilitation programs should
be implemented on both sides.
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General characteristics of subjects

Classification Subject (n=25)

Number of individuals

(Male / female) 15710
Age
(Mean + SE) 576512.30
Time since onset
(Months) 9.3742.71
Lesion side
(Right / Left) 11/ 14
Lesion type
(Infarction / Hemorrhage) 14/ 1
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Comparison of EMG, foot motion and foot pressure in affected and less-affected side in

stroke patients

Affected side Lessaffected side P
GS 0.59 + 0.43

EMG Hm 688.94 + 721.89

(%RVC) Qm 1079.29 +1911.97
Foot TOA 18.73 + 13.41 18.06 + 6.26 0.82
motion SJF 8.93 + 8.18 12.88 + 8.00 0.09
Toe 1 19.88 + 19.37 23.63 + 19.62 0.50
Toe 25 2.97 + 4.30 9.00 + 10.74 0.01°
Metatarsal 1 12.44 + 16.39 17.49 + 19.21 0.32
Metatarsal 2 1450 + 12.24 30.61 + 24.95 0.01°
Metatarsal 3 18.69 + 13.22 36.69 + 27.86 0.01"

Foot pressure

Metatarsal 4 17.29 = 17.06 29.25 + 28.13 0.08
Metatarsal 5 10.24 + 13.53 16.72 + 19.68 0.18
Midfoot 8.05 + 4.97 12.46 + 7.81 0.02"
Heel medial 29.03 + 25.34 37.23 + 30.77 0.31
Heel lateral 26.06 + 18.94 34.75 £ 26.67 0.19

GS Gait speed, Qm: Quadriceps femoris muscle, Hm: Hamstring muscle, TOA: Toe out angle, SJF: Subtalar joint flexibility

* <0.05

Correlation between gait speed and foot
motions or foot pressure of affected and less-affected side

on gait
Gait speed
Affected Less-affected
side side
EMG Hm 0.42"
(%RVC) Qm 0.11
Foot motion TOA 0.06 0.11
SJF -0.00 0.04
Toe 1 0.05 0.07
Toe 25 0.38 0.15
Metatarsal 1 0.35 -0.07
Metatarsal 2 0.33 0.32
Metatarsal 3 0.40° 0.75
Foot Pressure Metatarsal 4 0.49" 0.63"
Metatarsal 5 0.66° 0.53"
Midfoot 0.07 0.10
Heel medial 0.19 047"
Heel lateral 0.35 0.42"

Qm: Quadriceps femoris muscle, Hm: Hamstring muscle, TOA: Toe out

angle, SJF: Subtalar joint flexibility
*<0.05
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