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| Abstract |

Purpose: The purpose of this study was to investigate the association between cognitive and motor inhibition by comparing
muscle activity and ground reaction force during unplanned gait termination according to reaction time measured through
the stop-signal task.

Methods: Sixteen young adults performed a stop-signal task and an unplanned gait termination separately. The subjects
were divided into fast and slow groups based on their stop-signal reaction time (SSRT), as measured by the stop-signal
task. Electromyography (EMG) and ground reaction force (GRF) were compared between the groups during unplanned
gait termination. The data for gait termination were divided into three phases (Phase 1 to 3). The Mann—Whitney U
test was used to compare spatiotemporal gait parameters and EMG and GRF data between groups.

Results: The slow group had significantly higher activity of the tibialis anterior in Phase 2 and Phase 3 than the fast
group (p <0.05). In Phase 1, the fast group had significantly shorter time to peak amplitude (TPA) of the soleus than
the slow group (p <0.05). In Phase 2, the TPA of the tibialis anterior was significantly lower in the fast group than
the slow group (p <0.05). In Phase 3, there was no significant difference in the GRF between the two groups (p >0.05).
There were no significant difference between the two groups in the spatiotemporal gait parameters (p >0.05).
Conclusion: Compared to the slow group, the fast group with cognitive inhibition suppressed muscle activity for unplanned
gait termination. The association between SSRT and unplanned gait termination shows that a participant’s ability to suppress

an incipient finger response is relevant to their ability to construct a corrective gait pattern in a choice-demanding environment.
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Table 1. General characteristics of each group

Fast-group Slow-group 3z p-value
Sex (M/F) 4/4 4/4 0.00 1.00
Age (years) 25.38 + 4.53 26.25 + 2.92 -0.37 0.71
Height (cm) 170.88 + 10.13 168.25 + 4.43 -0.68 0.49
Weight (kg) 65.00 £ 10.70 6538 + 18.42 -0.05 0.96
SSD (ms) 207.63 + 56.46 133.13 + 59.37 -2.21 0.03"
SSRT (ms) 212.13 + 13.83 255.13 + 16.38 -3.36 <0.01"
2oRT (ms) 432.00 £ 58.55 394.25 + 70.95 -1.26 0.21

Values represent mean + standard deviation, M: male; F: Female; SSD: stop-signal delay; SSRT: stop-signal reaction time;
goRT: go reaction time
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Table 2. Comparison of EMG data and kinetic parameters during the unplanned gait termination between the groups

Fast-group Slow-group V4 p-value
Phase 1
Tibialis anterior (%RVC) 90.83 + 27.69 89.92 + 22.96 -0.15 0.88
Soleus (%RVC) 84.10 + 46.58 88.57 + 31.79 -0.76 0.45
Tibialis anterior (sec) 0.20 = 0.07 0.20 + 0.07 -0.38 0.71
Soleus (sec) 0.07 £+ 0.04 0.16 £ 0.10 -2.12 0.03"
Phase 2
Tibialis anterior (%RVC) 132.33 + 65.14 236.99 + 191.94 -2.04 0.04"
Soleus (%RVC) 327.62 £ 150.62 307.52 + 212.05 -0.68 0.50
Tibialis anterior (sec) 0.20 = 0.03 023 + 0.04 -2.04 0.04"
Soleus (sec) 0.21 £ 0.03 0.21 £ 0.06 -1.10 0.27
Phase 3
Tibialis anterior (%RVC) 170.29 + 115.31 332.86 + 226.25 -2.27 0.02"
Soleus (%RVC) 350.43 £+ 100.59 450.65 + 355.65 -0.23 0.82
Tibialis anterior (sec) 0.19 + 0.11 0.23 + 0.13 -0.68 0.50
Soleus (sec) 0.07 £ 0.06 0.10 £ 0.07 -0.98 0.33
GRF-y/kg (ratio) 2.14 + 0.64 2.07 £ 0.59 -0.23 0.82
GRF-z/kg (ratio) 1.04 £ 0.13 0.98 £ 0.09 -1.21 0.23

Values represent mean =+ standard deviation; GRF: ground reaction force;
contraction); “Significant difference between the groups (p<0.05)

%RVC(percentage of reference voluntary

Table 3. Comparison of spatiotemporal parameters during the unplanned gait termination between the groups

Fast-group Slow-group Z p-value
GTT (sec) 1.03 + 0.14 1.13 + 0.80 -1.10 0.27
GTTH (s*/m) 0.08 + 0.01 0.09 + 0.01 -1.16 0.25
Step length (cm) 54.56 + 8.73 56.60 + 3.74 -0.11 0.92
Step length/h (ratio) 032 + 0.04 0.34 + 0.02 -1.16 0.25
Gait velocity (m/s) 1.27 + 0.10 1.23 + 0.07 -0.74 0.46

Values represent mean + standard deviation; GTT: gait termination time; GTT/v:

length/h: step length/height
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