Physical Therapy
Original Article Rehabilitation Science

hitps: //doi.org/10.14474/ptrs.2022.11.4.526 Phys Ther Rehabil Sci
elSSN 2287-7584 2022, 11(4), 526-534
pISSN 2287-7576 www.jptrs.org

Comparison of Upper Extremity Muscle Activity between
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Objective: The purpose of this study was to compare muscle activities of stroke patients and healthy participants during bimanual
tasks.

Design: A cross sectional study.

Methods: A total of 25 participants (13 hemiparetic stroke patients and 12 healthy participants) were recruited. The muscle
activities using electromyogram (EMG) during bimanual tasks were collected from the following muscles: extensor carpi radialis
longus (ECRL), biceps brachii (BB), and triceps brachii (TB). The bimanual tasks included eight tasks consisted of (1) raising the
wrists up and down, (2) supinating and pronating the palms, (3) touching the shoulder with fingertips, (4) drawing vertical dot, (5)
reaching for a cup and bring it in to drink, (6) drawing a circle outward and (7) inward, and (8) grasping the fingers. The EMG data
collected from the muscles of paretic and non-paretic sides of stroke patients and the average from both sides of healthy subjects
were normalized and compared after calculating the percentage of maximal isometric voluntary contraction.

Results: The ECRL, BB and TB of the paretic side of the stroke patients showed relatively greater muscle activity compared to the
non-paretic side as well asaverage of the healthy subject duringall tasks (p <0.05). In addition, the ECRL showed the highest
muscle activity during most of the tasks. All of the non-paretic side musclesfrom stroke patients showed higher muscle activity
compared to those of healthy subjects.

Conclusions: The current study showed that muscle activities of upper extremity varied between paretic and non-paretic sides of
stroke patients during bimanual tasks. Interestingly, the non-paretic side muscle activities were also different from those of normal
participants.
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Normal (n=12)

Characteristics Hemiparesis (n=13)
Gender (male/female) 10/3

Age (years) 62.38 £ 14.37
Affect side (Lt. /Rt.) 6/7

MMSE-K 2631+ 1.44

MBI 59.46 +20.79

FMA (Upper limb) 50.62 +20.08

8/4
41.83 +£17.23
0/12

MMSE-K =mini-mental state examination, MBI =modified Barthel index, FMA =Fugl-Meyer assessment

Table 2. Result of muscle activity of upper extremity during raising the wrist

Unaffected side Affected side Normal both side average F p
WE (%MVIC)  61.04+£29.18 75.64+38.55 42.94+17.27 5273 0.008"
BB (%MVIC)  6.78+6.01 14.11+13.57 6.48+4.13 4.523 0.015"
TB (%MVIC)  5.99£3.65 12.33+6.29 7.21+4.16 10.134 0.000™

WE =wrist extensors, BB =biceps brachii, TB =triceps brachii

#4p < 001, *p <.05

Table 3. Result of muscle activity of upper extremity during with turning the palm

Unaffected side Affected side Normal both side average F P
WE (%MVIC)  37.75+16.97 45.98+15.96 25.41+13.92 7.815 0.001"
BB (%MVIC) 18.22+9.32 29.40+14.10 16.18+11.03 7.497 0.001°
TB (%MVIC) 9.234+3.61 20.63+12.32 11.65+8.00 10.036 0.000"

WE =wrist extensors, BB =biceps brachii, TB =triceps brachii

"p<.001, ‘p<.05
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Table 4. Result of muscle activity of upper extremity during elbow touching the shoulder with the fingertip

Unaffected side Affected side Normal both side average F p
WE (%MVIC)  42.89+23.51 42.61+10.84 21.98+8.81 9.468 0.000™
BB (%MVIC)  39.30+16.46 53.89+26.45 29.57+13.47 7.084 0.002°
TB (%MVIC)  16.11+7.15 29.15+17.68 11.40+5.14 11.888 0.000"

WE =wrist extensors, BB =biceps brachii, TB =triceps brachii

"p<.001, ‘p<.05
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Table 5. Result of muscle activity of upper extremity during making vertical dots

Unaffected side Affected side Normal both side average F p
WE (%MVIC) 33.15+12.17 42.71+£23.19 21.93+11.89 6.911 0.002"
BB (%MVIC) 25.47+13.80 32.69+17.06 18.37+£7.99 4.943 0.010"
TB (%MVIC) 19.54+10.89 33.77+15.83 9.60+5.06 19.763 0.000""

WE =wrist extensors, BB =biceps brachii, TB =triceps brachii

“p<.001, p<.05

Table 6. Result of muscle activity of upper extremity during reaching out and drinking water from the cup

Unaffected side Affected side Normal both side average F p
WE (%MVIC)  26.96+10.28 38.25+16.62 20.50+6.16 10.35 0.000"
BB (%MVIC)  26.75+11.55 30.99+11.61 19.50+£5.91 5.687 0.006"
TB (%MVIC) 13.72+4.25 24.26+16.54 18.90£5.00 5.359 0.007"

WE =wrist extensors, BB =biceps brachii, TB =triceps brachii

“p<.001, p<.05

Table 7. Result of muscle activity of upper extremity during drawing a circle outwards

Unaffected side Affected side Normal both side average F p
WE (%MVIC) 36.83+26.13 43.31424.15 18.67£7.15 6.084 0.004"
BB (%MVIC) 18.64+10.59 21.8148.46 13.54£5.13 4.253 0.019°
TB (%MVIC) 18.50+12.11 28.18+12.21 8.48+4.30 15.944 0.000"

WE =wrist extensors, BB =biceps brachii, TB =triceps brachii

"p<.001, ‘p<.05
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Table 8. Result of muscle activity of upper extremity during drawing a circle inwards

Unaffected side Affected side Normal both side average F p
WE (%MVIC) 37.52+25.37 37.87+£24.44 21.04£8.86 3.400 0.040"
BB (%MVIC) 21.72+11.55 26.67+£9.48 17.47+8.96 3.871 0.027
TB (%MVIC) 17.44+13.84 23.67+11.44 9.77+4.20 7.249 0.002°

WE =wrist extensors, BB =biceps brachii, TB =triceps brachii

p<.05

Table 9. Result of muscle activity of upper extremity during holding the finger

Unaffected side Affected side Normal both side average F p
WE (9%MVIC) 59.69+21.32 76.60+£30.89 41.40£19.37 9.338 0.000"
BB (%MVIC) 18.89+8.98 29.89+11.42 8.04+6.11 25.521 0.000""
TB (%MVIC) 10.83+4.56 16.23+£10.63 6.41+£3.60 8.681 0.001"

WE =wrist extensors, BB =biceps brachii, TB =triceps brachii

“p<.001, p<.05
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