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ABSTRACT 

Augmented sensory information from the fingertip obtained by lightly touching the stationary rail can 

improve balance during standing and walking in stroke subjects. Touching the stable surface is, 

however, impractical in real life. This study was conducted to investigate the effect of modified 

methods in obtaining fingertip touch information during walking by using a force feedback cane on gait 

outcomes. Thirty nine sub-acute (mean onset duration of 46.6 days) stroke survivals with the mean 

age of 59.6 years were examined during walking in two conditions of cane handling; light touch 

(average force of 230 grams) and full weight exertion (mean force of 4,930 grams). Gait velocity, 

stance duration of the paretic side, acceleration of the center of body mass (CoM) and leg muscles 

activities (Electromyography from bilateral Tensor Fascia latae(TFL), Rectus femoris(RF) and 

Semitendinosus(ST) muscles) were used as the indicators for walking outcomes. Results showed that 

stroke subjects chose to use light touch information during the stance phase of the paretic side, 

indicating that augmented sensory information was necessary when the paretic leg accepted the body 

weight. Light touch through cane does not affect the speed of walking, as similar gait speed was seen 

during both cane handling conditions (mean of 0.13 m/s). Medio-lateral stability, as measured by peak-

to-peak acceleration of body CoM, has been increased with light touch through cane (0.08 cm/s
2
), as 

compared to the full weight exertion (0.1 m/s
2
). The improvement of body stability during light touch 

condition was not due to changes in the paretic stance duration, as there was no difference in the 

duration of the paretic stance phase (71% of gait cycle) when using light touch or full weight exertion. 

However, analysis of the duration of muscle activation showed that activation of paretic VM muscles 

during stance phase were longer in light touch (65% of gait cycle) than in full weight exertion condition 

(55% of gait cycle). Such increased muscle-activated duration corresponded to higher muscle 

recruitment of TFL, VM and ST during light touch condition, as compared to the full weight exertion. 

Higher muscle recruitments were not seen in the paretic swing phase during both cane handling 

conditions. Subgroups analysis based on gait speed (less than 0.09 m/s, 0.1-0.19 m/s and 0.2-0.29 

m/s) confirmed that all three subgroups of stroke subjects benefited from light touch through a cane in 

a similar way as did the whole group. These findings showed that augmented sensory input from the 

fingertip through the use of a cane can improve postural stability during walking in the subjects with 

stroke by stimulating the recruitment of extensor muscles on the paretic leg, resulting in better paretic 

weight acceptance. Further study should be carried out to examine whether fingertip cue can 

encourage weight bearing on the paretic leg during walking as well as to identify the optimal time for 

implementing this sensory information in gait training for stroke subjects.   
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