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Article Info Background: Stroke patients experience multiple dysfunctions that include motor and sen-
Received May 15, 2020 sory impairments. Therefore, new intervention methods require a gradational approach de-
Revised June 25, 2020 pending on functional levels of a stroke patient’s activity and should include cognition treat-

Accepted July 29, 2020 ment to allow for a patient’s active participation in rehabilitation.

Corresponding Author Objects: This study investigates the effect of integrated revision of electrical sensory stimula-

Jong-duk Choi tion, which stimulates somatosensory and action observation training, which is synchronized
E-mail: choidew@dju.kr cognition intervention method on stroke patients’ functions.
https://orcid.org/0000-0002-9663-4790 Methods: Twenty-one stroke patients were randomized into two groups. The two groups

underwent twenty minutes of intervention five times a week for three weeks. This study used
Key Words an electromyogram to evaluate symmetric muscle activation of lower extremities and muscle
Action observation training onset time when performing sit to stand before and after intervention. A weight-bearing ratio
Electrical stimulation was used to evaluate the weight-bearing of the affected side in a sit to standing. To evaluate
Stroke sit to stand performance ability, this study performed five timed sit to stand tests.

Results: The two groups both showed statistically significant improvement in muscle onset
time of lower extremity, static balance ability in a standing position, and sit to stand perfor-
mance after the intervention (p < 0.05). In addition, the action observation and synchronized
electrical sensory stimulation group showed significant improvement in symmetric muscle ac-
tivation of lower extremities and weight—bearing ratio of the affected side (p < 0.05).

Conclusion: action observation and synchronized electrical sensory stimulation (AOT with
ESS) can have positive effects on a stroke patient’s sit to stand performance, and the inter-
vention method that provides integrated AOT with ESS can be used as new nervous system
intervention program.
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RESULTS
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Table 1. Demographic characteristics of the participants (N = 21)

Experimental Control group

. 2
Variable group (n =10} (n=11) Xt
Sex (male/female) 5/5 417 0.398
Age [y) 55.50 + 14.88 67.82£9.37 2.294
Height (cm) 162.50 + 6.96 160.82 + 8.07 -0.509
Weight (kg) 62.80 £ 9.07 59.27+9.95 -0.846
Affected side (Rt/Lt) 4/6 /4 1.173
Type of stroke 5/5 4[7 0.398
(ischemia/hemorrhage)
Onset (mo) 12.10 £ 4.95 11.40+3.10 -0.379

Values are presented as number only or mean + standard deviation.

Table 2. Comparison of muscle activation ratio of lower extremities in
experimental and control group

Experimental Control group

group (n=10) (n=11)
Quadriceps muscle
Pre-test 34.38+12.18 43.26 +10.00 1.843
Post-test 50.57 + 14.73 43.76 £ 7.49 -1.317
t -4.191* -0.336
Change 16.20 £ 12.21 0.50 +4.92 -3.793*
Tibialis anterior muscle
Pre-test 2489 +12.84 19.16 £8.10 -1.235
Post-test 41.46+£16.26 24.15+9.88 -2.977*
t -4.419* -2.108
Change 16.55+11.83 499 +7.85 -2.660*

o] Welg2 SASH o= o3t Aol7t AAH(p < 0.05) (Table 3).
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DISCUSSION
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Table 3. Comparison of weight-bearing ratio of affected side in experi-
mental and control group

Experimental group Control group

—

(n=10) (n=11)
Pre-test 43.10+9.70 42.62 +9.54 -0.115
Post-test 47.29 +7.83 43.90 + 10.53 -0.830
t -4.556* -1.985
Change 4.18+2.90 1.28+2.23 -2.639*

Values are presented as mean + standard deviation (%). *p < 0.05.

Table 4. Comparison of sit to stand performance ability in experimental
and control group

Experimental group

(n=10) Control group (n=11) t
Pre-test 40.75+15.10 37.50+7.87 -0.627
Post-test 34.53+15.16 34.97+8.31 0.083
t £4.554* 2.402*
Change 6.21+4.31 2.53 £3.49 -2.161*

Values are presented as mean + standard deviation (%). *p < 0.05.
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