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The effectiveness of Functional Electrical Stimulation (FES), biofeedback and
exer cise therapy on various parameter s of lower limb muscle strength,
kinematics of gait and balance in stroke patients: A comparative study
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Abstract

Introduction: Stroke is the most important cause of disabilityoagy adults. Although most stroke
patients regain the ability to walk independentigny will have persisting problems with mobilityedto
impaired balance, motor weakness and decreasedngalklocity. It seems imperative to use effective
therapeutic methods in order to improve disabdbyditions of stroke patients.

Materials and Methods: In this nonrandomized clinical study-carried outnfr 2009 to 2010 in Isfahan-
Iran- thirty patients with an average age of 60ehrg who were at least at six months poststroke wer
divided into three treatment groups. The subjettsach group underwent 12 therapeutic sessionshwhic
were held three times a week. Berg Balance Scadmulsl Muscle Testing and Motion Analyzer System
were respectively used for measuring balance, rawdtngth and gait. To compare the subjects’ siatu
different stages of treatment and across threeead®ntioned groups, Paired-t and ANOVA tests were
applied on all data of interest.

Results: With regard to improvement of balance, there wasgaificant difference between FES and
Exercise Therapy groups (P = 0.00) and betweerFEf® and Biofeedback groups (P = 0.01) in both
before- and after- treatment phases of the studyeder, Exercise Therapy and Biofeedback groups did
not show any significant difference (P = 0.23). €idering the improvement of quadriceps muscle
strength, FES and Exercise Therapy groups significdiffered before and after therapy (P = 0.0ITHe
FES and Biofeedback groups (P = 0.01) were alserobd to have a significant difference but again,
Biofeedback and Exercise Therapy groups (P = Od®@&)not show any significant difference. Upon
walking evaluation, A meaningful difference betwdba three groups was only noticed in stride length
and step length after the treatment (PGSt2 = 0BGEL2 = 0.017).

Conclusion: According to the results of this study, among easitreatment methods suggested for stroke
patients, biofeedback was more effective and thetfonal electrical stimulation was less effectitian
the others.

Keywords: Stroke, Muscle strength, Gait, Balance, Functiaattrical stimulation, Biofeedback and
exercise therapy.
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