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ɸʥʥʦʪʘʮʠʷ. ɹʦʣʝʟʥʴ ʇʘʨʢʠʥʩʦʥʘ  ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʝ ʟʘʙʦʣʝ-

ʚʘʥʠʝ, ʦʩʥʦʚʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʪʨʝʤʦʨ ʧʦʢʦʷ, ʨʠʛʠʜʥʦʩʪʴ, ʙʨʘʜʠʢʠʥʝʟʠʷ 
ʠ ʧʦʩʪʫʨʘʣʴʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ. ʆʮʝʥʢʘ ʪʷʞʝʩʪʠ ʤʦʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʰʢʘ-
ʣʝ MDS-UPDRS III, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ ʚʨʘʯʘ-ʥʝʚʨʦʣʦʛʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ 
ʪʨʫʜʥʦʩʪʠ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʪɹʘʪʦʚ. ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ - 
ʧʨʠʚʣʝʯʝʥʠʝ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʵʣʝʢ-
ʪʨʦʤʠʦʛʨʘʬʠʷ (sEMG). ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʧʦʠʩʢ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʠʦʛʨʘʬʠʯʝʩʢʠʭ ʧʘʪ-
ʪʝʨʥʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʩʠʤʧʪʦʤʦʚ ʙʦʣʝʟʥʠ ʇʘʨʢʠʥʩʦʥʘ. ʄʘʪʝʨʠʘ-
ʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 8 ʧʘʮʠʝʥʪʦʚ ʩ 
ʙʦʣʝʟʥʴʶ ʇʘʨʢʠʥʩʦʥʘ , ʪʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʢʦʪʦʨʳʭ ʧʦ ʍʝʥʫ ʠ ʗʨʫ ʩʦʩʪʘʚʣʷʝʪ 2ï3 ʩʪʘʜʠʠ. 
ʇʨʦʠʟʚʦʜʠʣʘʩʴ ʟʘʧʠʩʴ sEMG ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʠʩʧʳʪʫʝʤʳʤʠ ʪʝʩʪʦʚ 3.4 çʧʦʩʪʫʢʠʚʘʥʠʝ 
ʧʘʣʴʮʘʤʠè ʠ 3.5 çʢʠʩʪʝʚʳʝ ʜʚʠʞʝʥʠʷè ʰʢʘʣʳ MDS-UPDRS. ʊʝʩʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʜʚʘʞʜʳ ʜʦ 
ʠ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʧʨʝʧʘʨʘʪʘ ʣʝʚʦʜʦʧʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʘʪʪʝʨʥʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦʙ 
ʠʟʤʝʥʝʥʠʠ ʤʦʪʦʨʥʳʭ ʬʫʥʢʮʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʩʪʦʚ 
ʥʘʙʣʶʜʘʣʘʩʴ ʧʠʢʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʠʛʥʘʣʘ sEMG, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʣʘ ʤʦʤʝʥʪʳ ʘʢʪʠʚʘʮʠʠ 
ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʤʳʰʮ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʨʝʘʣʠʟʘʮʠʶ ʜʚʠʞʝʥʠʷ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʠʢʦʚʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʩʠʤʘʣʴʥʳʭ ʵʢʩʪʨʝʤʫʤʦʚ sEMG ʩʠʛʥʘʣʘ, 
ʘ ʪʘʢʞʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʪʝʩʪʘʭ çʧʦʩʪʫʢʠʚʘʥʠʝ ʧʘʣʴʮʘʤʠè ʠ çʢʠʩʪʝʚʳʝ ʜʚʠʞʝ-
ʥʠʷè ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʧʠʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ L-DOPA, ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʩʥʠʞʝʥʠʠ ʙʨʘʜʠʢʠʥʝʟʠʠ. ɼʘʥʥʳʝ ʤʝʪʨʠʢʠ ʯʘʩʪʠʯʥʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʠʟʤʝʥʝ-
ʥʠʷʤʠ ʦʮʝʥʦʢ ʢʣʠʥʠʮʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪ ʩʭʦʞʝʩʪʴ ʧʨʝʜʩʢʘʟʘʥʠʷ ʤʦʜʝʣʴʶ ʦʮʝʥʢʠ 
UPDRS ʩ ʦʮʝʥʢʘʤʠ ʚʨʘʯʝʡ. ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ sEMG ʠ ʪʘʢʠʭ ʤʝʪʨʠʢ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʤʝʥ-
ʪʘʤ ʘʢʪʠʚʘʮʠʠ ʤʳʰʮ, ʠ ʩʨʝʜʥʠʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʥʘʡʜʝʥʥʳʤʠ ʧʠʢʘʤʠ ʜʣʷ ʦʮʝʥ-
ʢʠ ʙʨʘʜʠʢʠʥʝʟʠʠ. 
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Abstract. Parkinsonôs disease is a widespread neurodegenerative disease whose main 
symptoms include resting tremor, rigidity, bradykinesia and postural instability. The severity of 
motor symptoms is assessed by MDS-UPDRS III scale based on the subjective evaluation by the 
neurologist, which causes difficulties in the results interpretation. One of the possible solutions is 
to use instrumental methods, such as surface electromyography, for diagnostics (sEMG). Pur-
pose of the research was to find the specific myographical patterns allowing to evaluate the se-
verity degree of Parkinsonôs disease symptoms. Materials and methods of the research. The 
study involved 8 patients with Parkinsonôs disease at 2nd-3rd stages according to the Hoehn-Yahr 
scale. While the subjects were performing 3.5 ñfinger knockingò and 3.5 ñhand movementsò MDS-
UPDRS scale tests, sEMG was being recorded. The tests were performed twice: before and after 
taking levodopa medicine to reveal the patterns indicating the change in the motor functions. Re-
sults and their discussion. While performing the tests, a peak activity of  sEMG signal was no-
ticed, which reflected the activation moments of certain muscle groups involved in movements. To 
describe the peak activity, the total number of the highest sEMG signal extremums and the dis-
tances between them were used. The ñfinger knockingò and ñhand movement testsò revealed the 
increase of peak activity after taking L-DOPA medicine, which indicated a bradykinesia. These 
metrics are partly correlated with the changes of cliniciansô evaluation as well as increase the sim-
ilarity between the prognosis using UPDRS evaluation model and doctorsô evaluation. Conclu-
sion. The obtained results reveal the effectiveness of using sEMG as well as metrics, such as 
quantity of peaks, corresponding the moments of muscle activation and the average time interval 
between the found peaks to assess the bradykinesia. 

Key words: Parkinsonôs disease, electromyography, bradykinesia, L-DOPA, UPDRS 
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*
ʅʦʚʦʢʫʟʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʨʘʯʝʡ. ʌʠʣʠʘʣ 

ʌɻɹʆʋ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʈʦʩʩʠʡʩʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘ-
ʜʝʤʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ" ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 
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**
ʆʆʆ çʉʇ ʅʦʚʦ ɼʝʥʪ ʥʘ ʆʨʜʞʦʥʠʢʠʜʟʝè ʥʘ ʙʘʟʝ: ʅʦʚʦʢʫʟʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥ-

ʩʪʠʪʫʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʨʘʯʝʡ. ʌʠʣʠʘʣ ʌɻɹʆʋ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-
ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʈʦʩʩʠʡʩʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ" ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʦʩʧʝʢʪ ʅ.ʉ. ɽʨ-
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʣʝʯʝʥʠʠ ʤʳʰʝʯ-
ʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʚʠʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʢʣʠʥʠʢʦ-ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 200 ʧʘʮʠʝʥ-
ʪʦʚ (ʞʝʥʱʠʥ ï 118; ʤʫʞʯʠʥ ï 82), ʩʪʨʘʜʘʶʱʠʭ ʤʳʰʝʯʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ ʚʠʩʦʯʥʦ-
ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ. ɺʳʜʝʣʝʥʳ ʜʚʝ ʛʨʫʧʧʳ: ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ. ʇʘʮʠʝʥʪʳ ʧʝʨʚʦʡ ʛʨʫʧ-
ʧʳ ʧʦʣʫʯʘʣʠ ʢʫʨʩ ʣʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʘʪʝʥʪʦʤ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʈʌ ˉ 2705240 ʦʪ 
06.11.2019. ʇʘʮʠʝʥʪʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ï ʩʪʘʥʜʘʨʪʥʫʶ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʪʝʨʘʧʠʶ: ʥʝʩʪʝʨʦ-
ʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ï 5 ʜʥʝʡ, ʤʠʦʨʝʣʘʢʩʘʥʪʳ ï 30 ʜʥʝʡ, ʚʠʪʘʤʠʥʦʪʝ-
ʨʘʧʠʶ- 30 ʜʥʝʡ. ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʦʧʨʦʩʥʠʢʫ SF-36. ɺʚʦʜ ʠ ʧʝʨʚʠʯʥʘʷ ʦʙ-
ʨʘʙʦʪʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʥʘ ʙʘʟʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ Microsoft Excel ʠʟ ʧʘʢʝʪʘ Microsoft Office. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 
ʆʪʤʝʯʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ (ʨ<0,05) ʢʘʢ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʯʝ-
ʨʝʟ 1 ʤʝʩʷʮ ʣʝʯʝʥʠʷ (PF: 89,2Ñ4,46 ʠ 82,3Ñ4,12, RP: 86,5Ñ4,33 ʠ 80,8Ñ4,04, BP: 92,6Ñ4,63 ʠ 
85,1Ñ4,26, GH: 92,9Ñ4,64 ʠ 84,3Ñ4,22 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʣʝʯʝʥʠʷ (PF: 
94,2Ñ4,71 ʠ 79,1Ñ3,96, RP: 92,1Ñ 4,61ʠ 77,2Ñ3,86, BP: 93,2Ñ4,66 ʠ 70,8Ñ3,54, GH: 94,6Ñ4,73 ʠ 
80,2Ñ4,01 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʪʘʢ ʠ ʧʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʯʝʨʝʟ 1 ʤʝʩʷʮ ʣʝʯʝʥʠʷ 
(VT: 87,8Ñ4,39 ʠ 79,5Ñ4,22, SF: 92,5Ñ4,63 ʠ 80,6Ñ4,03, RE: 93,2Ñ4,66 ʠ 82,7Ñ4,14 , MH: 
87,6Ñ4,38 ʠ 80,1Ñ4,01 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʣʝʯʝʥʠʷ (VT: 90,1Ñ4,51 ʠ 70,5Ñ3,53, 
SF: 93,8Ñ4,69 ʠ 70,3Ñ3,52, RE: 94,5Ñ4,73 ʠ 75,1Ñ3,76, MH: 89,1Ñ4,46 ʠ 77,2Ñ3,86 ʩʦʦʪʚʝʪʩʪ-
ʚʝʥʥʦ). ɺʳʚʦʜ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʦʩʥʠʢʘ SF-36 ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʙʦʣʴʥʳʭ, ʩʪʨʘ-
ʜʘʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚʠʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ 
ʚʩʝʭ ʝʛʦ ʧʦʢʘʟʘʪʝʣʝʡ. ɺʳʧʦʣʥʝʥʠʝ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 
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