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ABSTRACT

Background: Upper extremity (UE) impairments are common after hemiplegia.
Rehabilitation of UE in the physical therapy clinic is limited by treatment time and
economic problems. Home-based electrical stimulation (HBES) may help facilitate
UE rehabilitation. Purpose: To compare the effects of home-based electrical
stimulation combined with task specific exercise (ES+TSE) and task specific exercise
alone (TSE) in patients with chronic upper extremity hemiplegia. Methods:
Inexpensive electrical stimulators for self-treated of UE motion at home were
invented. Twenty patients with chronic hemiplegia were stratified and randomized
into two groups: group A received TSE alone and followed by electrical stimulation
(ES) combined with TSE intervention (ES+TSE) (TSE/ ES+TSE) and group B
received ES+TSE and followed by TSE (ES+TSE/ TSE). Outcome parameters: 1)
modified Wolf Motor Function Test (MWMFT) 1.1) time completed tasks of
MWMFT; mWMFT-sec 1.2) functional ability of mMWMFT; mWMFT-FA), 2) Motor
Assessment Scale (MAS) 2.1) upper arm function of Motor Assessment Scale, MAS-
UA 2.2) hand movements of Motor Assessment Scale; MAS-H, 3) active range of
motion (AROM) of the shoulder, the elbow and the wrist joints, 4) passive range of
motion (PROM) of the shoulder, the elbow and the wrist joints, 5) movement time of



the goal functional task, 6) spasticity of the elbow and wirst flexors and extensors
using modified Ashworth scale, 7) light touch and pin prick sensation. These
parameters were recorded at 1-week prior to, on the first day of intervention, and at
week 5™ and 9™ of treatment. Each patient practiced 1 hour/day, 5 days/week. The
results obtained by subtracting pretreatment scores from the 4™-week scores and 4"-
week scores from the 8"-week scores were analyzed using Wilcoxon Signed Ranks
test. Within-group factor was also compared using the Friedman test. The Wilcoxon
Signed Ranks test was applied for the post hoc analysis. Comparisons between group
A and B were analyzed using Mann-Whitney U test. Results: All patients completed
programs except for one patient in group B who dropped out at the last testing (week
9™. All outcome parameters were not significantly different between two testing
sessions prior to the intervention in both groups. Comparison of baseline parameters
between groups also showed no difference. After the end of 8-week treatment,
significant decreased in mMWMFT-sec (-116.1+28.6 vs -17.7+£21.6 sec; P=0.025) and
increased in MWMFT-FA (4.0+0.7 vs 1.9£0.8 scores; P=0.049) showed only in
ES+TSE. AROM of shoulder abduction was better in ES+TSE (11.6+3.1 vs 4.1+4.2
degrees; P=0.049) and wrist flexion and extension also showed improvement in
ES+TSE (11.3+3.1 vs 1.9+1.4 degrees; P=0.035 and 11.1+2.6 vs 3.0+2.2 degrees;
P=0.015 for wrist flexion and extension, respectively). Data analyses for each single-
4-week period showed statistical changes in ES+TSE (MWMFT-sec, mMWMFT-FA,
AROM of shoulder abduction, and wrist flexion/extension, PROM of shoulder
flexion/abduction, wrist flexion/extension and spasticity of wrist flexors) but not in
TSE alone. However, 8-week data demonstrated improvement of MAS-UA in group
A, but no change in group B. Thus, home-based electrical stimulation combined with
task specific exercise is applicable to patients with chronic hemiplegia. Improvements
in UE functions in ES+TSE treatment were better than in TSE alone. Moreover, the
invented stimulator has been proved applicable, cost-effective, and user-friendly
product. Conclusion: The findings of this study indicated that ES combined with
TSE is an effective therapeutic technique to decrease UE movement impairments and

improves motor function in patients with chronic hemiplegia.
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