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The Effects of Balance Training with Functional Electrical
Stimulation on Balance and Gait in patients with chronic stroke

Euniji Kim?, Kayoon Min?, Changho Song?

3Department of Physical Therapy, Graduate School, Sahmyook University, Seoul, Republic of Korea

Objective: The purpose of this study was to examine the effects of balance training with Functional Electrical Stimulation (FES)
on balance and gait in patients with chronic stroke.

Design: A cross over design

Methods: Nine patients with stroke were recruited into this study. They were measuring their balance ability and gait ability. The
intervention "A" included 4 weeks of balance training with Functional Electrical Stimulation (FES) for 40 m/d, 3 d/wk.
Intervention "B" included 4 weeks of balance training with placebo Functional Electrical Stimulation (FES) for 40 m/d, 3 d/wk. Of
the 9 patients who completed the study, 5 were randomly assigned to" group A-B", and 4 to group B-A. The crossover occurred
after 4 weeks.

Results: Following are the specific results of balance training with Functional Electrical Stimulation (FES) on patients with
chronic stroke. First, patients who received treatment A showed improvement compared with patients who received treatment B in
static balance. There were significant decreases in anterioposterior, mediolateral postural sway extension and velocity moment
(p<0.05) with their eyes opened and closed conditions. Second, they had significantly improved in dynamic balance (p<0.05).
Lastly, there were also improvement in their gait velocity and cadence (p<0.05).

Conclusions: These findings suggest that, the Functional Electrical Stimulation (FES) combined with balance training more
effectively improves the balance and gait ability, I'm convinced that it could be actively used in clinics added to the conventional
physical therapy in the future.
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Table 1. General Characteristics of Participants (n=9)

Characteristics mean = SD
Sex (male/female) 7/2

Paretic side (right/left) 6/3

Type of stroke 5/4
(Infarction/Hemorrhage)

Age (years) 49.44 £5.548
Height (cm) 167.89 £9.253
Weight (kg) 69.89 +£10.971

Table 2. Pre-test of balance abilities and gait abilities (n=9)

Participants
mean = SD

Static balance abilities (eye open)

AP (mm) 223.75 £90.65

ML (mm) 316.80 + 84.40

VM (mm?/s) 30.48 £ 18.61
Static balance abilities (eye close)

AP (mm) 399.24 +350.51

ML (mm) 517.26 £263.44

VM (mm?/s) 68.75 +76.08
Dynamic balance abilities

TUG (sec) 21.71 £11.07

FRT (cm) 15.66 +3.01

BBS (score) 44.11+5.21
Gait abilities

Speed (cm/s) 53.91 £34.13

Cadence (steps/min) 80.63 £ 19.56

AP: anteriorposterior extension, ML: mediolateral extension,
VM: velocity moment

TUG: timed up and go, FRT: functional reach test, BBS:
Berg balance scale
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(n=18)

FES (n=9) placebo FES (n=9) t p
mean = SD mean = SD
Static balance AP (mm) -30.16 £31.44 2.17 £34.90 2.065 0.050
abilities ML (mm) -42.90 +24.36 -30.29 £+ 63.14 0.559 0.584
(eye open) VM (mm?/s) -3.83+3.20 -2.55+4.25 0.724 0.479
Static balance AP (mm) -46.66 + 49.88 -4.11 £63.38 1.583 0.133
abilities ML (mm) -88.13 £ 84.43 -9.89 +43.75 2.469 0.025
(eye close) VM (mm¥s) -14.98 + 18.44 -6.24 +9.44 1.266 0.224
Dynamic TUG (sec) -1.73£2.10 -0.64 £2.02 1.125 0.277
balance abilities ~ FRT (cm) 3.26+2.11 1.18+ 1.41 2.451 0.026
BBS (score)  3.11+1.69 1.22+1.48 2.520 0.023

AP: anteriorposterior extension, ML: mediolateral extension, VM: velocity moment
TUG: timed up and go, FRT: functional reach test, BBS: Berg balance scale
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Table 4. Changes in gait abilities

(n=18)

FES (n=9) placebo FES (n=9) t p
mean = SD mean = SD
Gait balance Speed (cm/s) 3.36+2.08 -0.03+4.16 2.186 0.044
abilities Cadence (steps/min) 3.93 +4.48 -1.87+3.27 2.978 0.009
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