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Objective: The purpose of this study was to investigate the effects of gastrocnemius neuromuscular electrical stimulation training
on ankle mobility and gait in patients with stroke.

Design: A randomized controlled trial.

Methods: 31 patients with stroke were selected and classified into an experimental group (n=16) and a control group (n=15). Both
groups were assessed for ankle mobility using the Knee to Wall Test and gait parameters using G-walk before and after the
intervention. The intervention was applied five times a week for four weeks. The experimental group performed gastrocnemius
neuromuscular electrical stimulation followed by ankle control exercises, while the control group only applied NMES to the
tibialis anterior muscle of the paretic side for 30 min per session five times a week for 4 weeks.

Results: Experimental group showed significant improvements in Knee to wall test. and lumbar flexibility after the intervention.
both group showed significant improvements in gait parameters after the intervention. However, when comparing between the two
groups, the experimental group showed a more significant effect than the control group.

Conclusions: Gastrocnemius neuromuscular electrical stimulation training can be considered an effective approach to improve
ankle mobility and gait ability in patients with stroke.
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Figure 1. Experimental design
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Figure 3. G-Walk sensor with a semi-elastic belt on the spinal S1
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Figure 4. Gatrocnemius neuromuscular electrical stimulation training
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Table 1. General Characteristics of Participants (n=31)
Characteristics Stl(l:iﬁ?)up Cm(l::l lgsr)oup X2/t p

Sex (male / female) 9/7 8/17 0.288* 0.721
Stroke type (ICH/CI) 9/7 4/11 2.615 0.164
Paretic side (R/L) 8/8 5/10 0.052 0.786
Age (years) 46.19 (13.36) 50.83 (11.95) 0.978" 0.335
Height (cm) 166.45 (7.67) 165.77 (6.11) 1.114 0.241
Weight (kg) 68.19 (11.62) 62.19 (7.13) 1.252 0.165
Duration (month) 43.55(22.14) 40.65 (33.22) 0.558 0.579

The values are presented mean (SD), ICH: Intracranial Hemorrhage, CI: Cerebral Infarction,

Pindependent t-test

“chi-square test,

Table 2. Comparison of knee to wall test within & between groups (n=31)
. Study group Control group
t
Variables (n=16) (m=15) P
Pre-test 6.57 (1.06) 6.44 (2.97)
Post-test 7.89 (0.88) 7.83 (3.45)
KTW b *
(cm) Change 1.32 (2.53) 1.40 (4.17) 2.206 0.035
t 2.079* 1.298
P 0.045" 0.215
The values are presented mean (SD), “paired t-test, "independent t-test
'p<0.05
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270 At vlaoAs 245 Z40l(p<0.01), HHfH]
% AALo|(p<0.05)00l4 Feju|et ZpolE HATH
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Table 3. Comparison of gait parameter within & between groups (n=31)
Study grou Control grou
Variables (nigl 6) P (n= lgSr) P t p
Pre-test 0.66 (0.24) 0.58 (0.22)
Post-test 0.83 (0.25) 0.65 (0.26)
Speed (m/s) Change 0.17 (0.10) 0.07 (0.08) 0.579 0.567
t 4.121° 3.481
p 0.0017" 0.041°
Pre-test 79.86 (18.99) 80.89+19.46
Post-test 88.51 (19.80) 84.72+02.53
Cadence (step/min) Change 8.64 (08.08) 7.21+06.54 0.474 0.639
t 4.279 -5.801
P 0.001°" 0.002™"
Pre-test 89.44 (13.74) 79.40£28.55
Post-test 101.56 (16.07) 85.00+£29.81
Stride length (cm) Change 12.13 (07.10) 5.60+03.85 -1.380 0.004™
t 6.833 -5.632
P 0.008™" 0.005™"
Pre-test 47.73 (5.05) 51.02 (4.44)
Post-test 50.57 (5.39) 52.95 (3.69)
Pareticsteplength (cm) Change 2.84 (1.47) 1.93 (2.47) 0.718 0.478
t 7.984 -6.314
p 0.043° 0.084
Pre-test 45.94 (5.15) 48.06 (5.84)
Post-test 49.01 (5.46) 50.73 (6.41)
Non-pareticsteplength (cm) Change 3.07 (2.14) 2.67 (2.38) 1.876 0.041°
t 4.487 5.542
p 0.007"" 0.041°
Pre-test 0.21 (0.29) 0.13 (0.14)
Post-test 0.24 (0.31) 0.15(0.22)
Symmetry Change 0.03 (0.10) 0.02 (0.09) 1.388 0.176
t 1.299 0.656
p 0.021" 0.523
The values are presented mean (SD), *paired t-test, "independent t-test
p<0.05, "p<0.01
o} wrERde] X A SEWEEHAS Z7h A wgol PRI FuATel AtelalA
AZ 2= Qukal shgich I8 ER B o] Z=AE £ (autogenic inhibition)S& Z7IA1Z 4= Qlukal s}t
gt WE7HE SXlo] e 28} 7)e LEjal Hur [38]= Y& &A49] nh|& dEabd7ks1H 912
WAL doloe FFE & A= AlrHrh 7 fl8l ARTA7IA=A 7 A AR A

Horak¥[Nashner [37]2 &Pt A[HoA Wt AAE Ao, A7t A3 vpH% e o) A
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