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| Abstract |

Purpose: The aim of this study was to examine the activation of the contralateral upper and lower extremities and trunk muscle
during ipsilateral upper extremity diagonal isokinetic exercise.

Methods: Twenty-one healthy male subjects with no history of shoulder injury undertook ipsilateral diagonal isokinetic exercise
at 60, 120, and 180°/sec, utilizing a standard Biodex protocol. Muscle activation amplitudes were measured in the upper trapezius,
pectoralis major, biceps brachii, rectus abdominis, external oblique, rectus femoris, adductor longus, and biceps femoris muscles
using electromyography. A one-way analysis of variance and paired t-tests were conducted, and the data were analyzed using
SPSS, version 21.0.

Results: The results revealed no statistically significant interaction between motion and angular velocity and no statistically
significant contralateral muscle activation according to angular velocity (p>0.05). However, they revealed statistically significant
contralateral muscle activation according to motion (p<0.05).

Conclusion: These results suggest that the movements involved in contralateral upper extremity diagonal isokinetic exercise

can enhance muscle strength in patients affected by stroke, fracture, burns, or arthritis.
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H Lo xg B4-2 SPSS 21.0 Version (IBM
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Table 1. General characteristics of subjects
(n=21)

Variables Subjects
Age (year) 30.2343.16
Height (cm) 176.29+5.01
Weight (kg) 76.48+8.59

Mean+SD
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Table 2. Result of One-way ANOVA for muscle activation in accordance with angular velocity at flexion motion
(unit: %MVIC)

Angular velovity

Motion Muscle F p
60deg/sec 120deg/sec 180deg/sec

uUT 33.45+6.51a 32.61+6.33 40.54+6.28 0.47 0.63
PM 10.29+1.49 11.22+1.52 12.19+1.95 0.32 0.72
BB 1.01+0.12 1.13+0.16 2.25+1.00 1.34 0.27
RA 9.67+1.46 9.97+1.46 11.01£1.78 0.193 0.83

FLEX Ex. obl 32.69+5.94 33.12+7.15 33.85+6.38 0.01 0.99
RF 7.04+1.35 9.23+2.08 9.91+1.73 0.73 0.48
AL 9.54+2.07 10.78+2.17 14.64+2.68 1.30 0.28
BF 39.68+10.3 43.06+:11.82 39.78+7.55 0.04 0.96

*mean+SE, *p<0.05
UT: upper trapezius, PM: pectoralis major, BB: biceps brachii, RA: rectus abdominis, Ex. obl: external oblique, RF: rectus
femoris, AL: adductor longus, BF: biceps femoris

Table 3. Result of One-way ANOVA for muscle activation in accordance with angular velocity at extension motion
(unit: %MVIC)

Angular velocity

Motion Muscle F p
60deg/sec 120deg/sec 180deg/sec
UT 9.97+1.81a 9.33+£2.03 10.77£1.77 0.15 0.86
PM 8.29+0.91 9.10£1.05 10.56+1.22 1.15 0.32
BB 1.07+0.16 1.21£0.21 1.81+0.57 1.17 0.32
RA 30.01+£7.31 29.43+8.12 26.17+5.88 0.09 0.92
EXT Ex. obl 26.784+4.02 28.51+5.84 27.76+3.60 0.04 0.97
RF 27.16+7.09 23.84+4.83 29.51+7.46 0.19 0.83
AL 16.75+£2.28 18.43+3.22 21.77£3.19 0.76 0.47
BF 18.69+6.01 18.91+4.85 22.22+46.50 0.12 0.89

Refer to the abbreviations in Table 2
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2ENE Bl g bl
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W 25 5 ARSARE, 275, ok R A o<, dote R A 2ol A A4 o3t Aol Y
T2 w3 A Al w2, drhg 2, IR A(pP<0.05), f+oI7F Aol & el 25 5 Al
= WH &2 Al 44 H 2 2A=E 24 2 gl e add S 5 Sl e, |
CH(Table 4, 5). 180deg/secol M= w &, WHE2HA] v, ESTe WHSEA o 2 E4=
ARSARDS, 22, doeEed, RS £ Hith(Table 6).
Table 4. Result of muscle activation in accordance with motion on 60deg/sec
AV Muscle Flexion Extension t p
UT 33.45+6.51° 9.97+1.81 4.13 0.00"
PM 10.29+1.49 8.29+0.91 221 0.03"
BB 1.01+0.12 1.07+0.16 -0.93 0.36
RA 9.67+1.56 30.01+£7.31 -2.83 0.01"
60deg/sec
Ex.obl 32.69+5.94 26.78+4.02 1.83 0.08
RF 7.04+1.35 27.16+7.09 -3.38 0.00"
AL 9.54+2.07 16.75+£2.28 -4.06 0.00"
BF 39.68+10.3 18.69+6.01 3.67 0.00"
“mean+SE, *p<0.05
Refer to the abbreviations in Table 2
Table 5. Result of muscle activation in accordance with motion on 120deg/sec
AV Muscle Flexion Extension t P
uT 32.61+6.3* 9.33+2.03 4.33 0.00"
PM 11.22+1.52 9.10£1.05 2.50 0.02"
BB 1.134£0.16 1.21+0.21 -0.81 043
RA 9.97+1.46 29.43+8.12 242 0.03"
120deg/sec
Ex.obl 33.12+7.15 28.51+5.84 1.29 0.21
RF 9.23+2.08 23.84+4.83 -3.97 0.00"
AL 10.78+£2.17 18.43+£3.22 -2.28 0.01"
BF 43.06+11.82 18.91+4.85 2.90 0.01"
“mean+SE, *p<0.05
Refer to the abbreviations in Table 2
Table 6. Result of muscle activation in accordance with motion on 180deg/sec
AV Muscle Flexion Extension t p
UT 40.54+6.2" 10.77+1.77 5.23 0.00"
PM 12.19+1.95 10.56+1.22 1.04 0.30
BB 2.25+1.00 1.81+0.57 0.40 0.69
RA 11.01£1.78 26.17+5.88 -2.76 0.01"
180deg/sec
Ex.obl 33.85+6.38 27.76+3.60 1.32 0.20
RF 9.91+1.73 29.51+7.46 -3.16 0.01"
AL 14.64+2.68 21.77+3.19 -3.54 0.00"
BF 39.78+7.55 22.2246.50 3.01 0.01"

“mean+SE, *p<0.05
Refer to the abbreviations in Table 2
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