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| Abstract |

PURPOSE: This study examined the effects of integrating
transcutaneous electrical nerve stimulation into treadmill gait
training by applying functional electrical stimulation on the
spasticity, balance, and gait ability of chronic stroke patients
METHODS: Twenty participants were assigned randomly
to two groups: the treadmill gait training group with applied
functional electrical stimulation (FES) with integrated
transcutaneous electrical stimulation (TENS) (experimental
group, EG, n=10) and the treadmill gait training group with
FES (control group, CG, n = 10). Both groups received
treadmill gait training with FES for 30 minutes a time, four

times a week, during five weeks. The experimental group
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received additional TENS on their L3, L5, and S2 dermatome
for 30 minutes before the interventions. The spasticity,
balance, and gait ability were evaluated before and after the
training to compare the intergroup and intragroup changes.
RESULTS: Both groups showed significant improvements
in the static, dynamic balance, and gait ability (p <.05), but
did not show any significant changes in the muscle tone. The
EG showed significant improvements in the static balance
ability and gait cycle compared to the CG (p <.05).
CONCLUSION: Treadmill gait training combined with
FES with integrated TENS is an effective method for
improving the static balance and gait cycle. On the other hand,
the effects of treadmill gait training with FES on spasticity
need to be studied further.
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Fig. 1. Treadmill gait training combined with FES and
TENS.
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Table 1. General Characteristics of the Participants

/X

Experimental Group (n = 10) Control Group (n = 10) p

Age (year) 69.60 + 9.34* 66.90 £ 14.48 -496 626
Height (cm) 165.8 + 8.51 162.2 + 6.20 -1.083 295
Weight (kg) 65.80 = 12.20 62.60 + 4.95 -7.69 457
Affected Side (left/right)) 2/8 3/7 493 .628
Onset time (Month) 50.60 + 36.11 31.70 + 18.70 -1.469 730
Stroke type (I / H) 8/2 7/3 493 .628
MMSE-K (score) 2540 + 1.84 25.60 + 1.84 243 .810

*Mean * Standard Deviation
[ : Infarction, H: Hemorrhage, MMSE-K : Korean Version of Mini-mental State Examination

Table 2. Comparison of Change in Spasticity and Balance Ability Between the Experimental Group and Control Group

Experimental Group (n = 10)  Control Group (n = 10) t (p)°
pre 230 + 82 190 = 87 640 (307)
Spasticity on Ankle Plantar Flexor post 1.80 £ 91 1.80 + .78
(Score) pre-post =50 + .70 -10 £ .56 1.500 (.168)
t (o) 2236 (.052) -557 (.591)
pre 107.85 + 47.90 103.71 + 43.84 -202 (843)
post 78.09 + 36.92 92,642 + 39.44
CoP Path Length (cm) pre-post 2975 + 2243 11,06 £ 1023 2314 (.046)
t (p) 4193 (.002) 3418 (.008)
pre 419 + 1.32 408 + 1.07 ~203 (.841)
. post 411 = 95 3.802 + .94
CoP Velocity Avg. (em's) pre-post 08 + 93 28+ 74 465 (653)
t (p) _258 (.802) 1192 (264)
pre 17.43 = 7.90 9.79 + 501 2580 (210)
ost 876 + 4.67 884 + 3.6
CoP Area 95% (cnr’) pr];-post 8.67 + 6.68 -95 = 3.86 -2.838 (.019)
t (p) -4.103 (.003) - 778 (456)
pre 3140 + 432 31.09 = 601 214 (833)
post 37.80 = 5.88 3772 £ 3772
BBS (Score) pre-post 6.40 + 2.70 581 + 3.50 -355 (.730)
t (p) 7.341 (.000) 5209 (.001)

® Mean + Standard Deviation, " Statistical Significance Within Group, ° Statistical Significance Between Groups, CoP : Center of

Pressure, BBS : Berg Balance Scale

I, eigza; A7 w8 52 Aol dz2t Bt o5 Ao

A FAA-F o 2 AAFS BYon (p < .05),

AlgtollA 271 B9 = 2), YAkn = 1), $A] 2o AT o) WA TraoA TA A - T fofet gt
AR 9 ol& BEn =408 7Y, dxdolils 27 S HAtHp < .05). 54 & & 582 HIdFgHe
E9n =2), HF@Hn = 1), =4 Fo] AR A Zolg HEn A} F I BF A A - 3 8t o] igixTh
le) =]

= 3)0.2 69o] SEglh. 2% AL 103} j
109] vlolel7} Smglon], 3] 1 1% 7 WIS
of AbEyojstA BAL Table 13} 2}, 5 1% F Uit

#ofsha BT AP S50 52 SHATTable 1)

(p < 05), 1 2+ st Fof Aol FAH R £
A OkQkTH(Table 2).
T OF 2% GAITRiteS 58 43 Al 571

4 Bl &5 (em/s), B4 43(step/min), UlH] &= H
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Table 3. Comparison of Change in Gait Ability of the Experimental Group and Control Group

Experimental Group (n = 10) Control Group (n = 10) t (p)*
pre 31.70 = 18.07* 33.70 = 14.85 276 (.786)
Velocity post 44.73 + 20.49 4931 + 20.38
(cm/s) pre-post 13.03 £ 5.21 15.62 = 11.15 =727 (.485)
t (p)° 7.899 (.000) 4.414 (.002)
pre 73.42 + 19.60 76.12 + 19.19 303 (.765)
Cadence post 86.56 £ 17.14 84.56 + 11.64
(steps/min) pre-post 13.44 + 1242 8.50 + 10.22 1.435 (.185)
t (p) 3.344 (.009)* 2.631 (.027)
pre 2634 + 11.45 2747 + 836 251 (.805)
Paretic Side post 36.78 + 16.04 37.16 + 12.55
Step Length (cm) pre-post 10.60 + 8.25 9.70 £ 7.99 240 (.816)
t (p) 4.002 (.003) 3.837 (.004)
pre 4847 + 2261 51.75 + 18.00 359 (.724)
Paretic Side post 69.18 £ 32.27 70.77 + 26.02
Stride Length (cm) pre-post 20.68 + 12.41 19.00 £ 14.52 271 (.792)
t (p) 5.267 (.001) 4.141 (.03)
Lo pre 38 = .11 40 £ .09 570 (.576)
Paretic Side
R ) post 49 + .12 47 £ .07
Swing Time
pre-post A1 £ .06 07 £ .06 1.799 (.106)
(seconds)
t (p) 5.292 (.000) 3.52 (.007)
pre 2295 + 6.25 25.12 = 4.89 .864 (.399)
. post 31.81 + 3.75 30.39 + 5.90
Swing Cycle (%)
pre-post 8.86 + 3.29 527 +2.77 2.757 (.022)
t (p) 8.495 (.000) 6.008 (.000)
pre 77.05 + 6.25 74.88 + 4.89 -.861 (.401)
post 68.39 £ 3.75 69.61 = 5.90
Stance Cycle (%)
pre-post -8.66 + 3.57 -5.27 £ 2.77 -2.401 (.040)
t (p) -7.669 (.000) -6.008 (.000)

*Mean = Standard Deviation, ° Statistical Significance Within Group, ° Statistical Significance Between Groups
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