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Assessment of Motor Recovery after Stroke by
EMG Analysis of Motor Reaction

Byung Kyu Park, M.D., Hyun Choong Lee, M.D.,
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Objectives: To inifestigate the relationship between EMG timing and activity and motor impairment,
and to describe the value of EMG assessment for motor recovery after stroke.

Methods: EMG signal of 18 stroke survivors was recorded during isometric contraction of shoulder and
wrist joints along the audible beep. Motor impairment was assessed with the upper limb component of the
Fugl-Meyer motor assessment (FMA) and was administered on the same day as the EMG assessments.
Results: Delay in initiation and termination was significantly prolonged in the paretic arm and correlat-
ed significantly with FMA. Initiation delay was not significantly different between proximal and distal
segments of the affected arm. However, termination delay of wrist contraction was significantly pro-
longed, compared to that of shoulder abduction. The root mean square of the agonist and antagonist dur-
ing wrist contractions correlated significantly with FMA.

Conclusion: Timing and strength of EMG have close relationship to motor impairment. Initiation delay
of proximal muscle is expected to evaluate motor processing function for whole segment of the limb.
Development of co-contraction may be a component of motor recovery sequence. Therefore, EMG
assessment is likely to be useful outcome measure and also provide insights into mechanisms for motor

recovery in stroke survivors.
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Fig. 1. The apparatus for fixation of the wrist joint during iso-

metric wrist flexion and extension.
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Fig. 2. Initiation delay was defined as the time interval between onset of the audible beep and onset of the EMG signal. Termination

delay was defined as the time interval between termination of the audible beep and termination of the EMG signal.
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Table 1. Side-to-side Comparison of EMG Parameters
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EMG parameters Paretic Nonparetic p
Initiation delay (ms)
Shoulder abduction 3019+£127.2 235.0+834 0031
Wrist extension 258.7+70.8 2098+72.1 0.026
Wrist flexion 256.3+79.5 2100+£62.3 0.048
Termination delay (ms)
Shoulder abduction 622.5+2743 4615+1954 0031
Wrist extension 822.1+£337.6 561.8+224.6 0.004
Wrist flexion 899.4+400.9 618.7+196.1 0.035
RMS of agonist (uV)
Shoulder abduction 2853+190.5 707245222 0.001
Wrist extension 281.0+403.2 650.8+333.1 0.006
Wrist flexion 205.9+150.8 628.3+353.9 0.001
Table 2. Correlation of EMG Parameters with Clinical Measure
Clinical measure Fugl-Meyer Motor Assessment
EMG parameters Spearman’ s Rho p
Initiation delay
Shoulder abduction -0.73 <0.01
Wrist extension -0.60 0.02
Wrist flexion -0.56 0.04
Termination delay
Shoulder abduction -0.72 <001
Wrist extension -0.58 0.03
Wrist flexion -0.64 0.02
RMS of agonist
Shoulder abduction 0.62 <0.01
Wrist extension 0.90 <001
Wrist flexion 095 <0.01
RMS of antagonist
Wrist extension 0.68 <001
Wrist flexion 0.87 <0.01
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