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| Abstract |

Purpose: The aim of this study is to compare the immediate effects of weight-assisting methods on vastus medialis oblique
(VMO) and vastus lateralis (VL) muscle activation, on the VMO/VL muscle activation ratio, and on muscle onset time in healthy
subjects when ascending stairs.

Methods: Healthy participants were randomly assigned to the belt group (n=11), hand group (n=11), and control group (n
=11). Inthe belt group, a belt was wrapped around the sacrum and pulled forward with both hands, moving the center of weight
forward, while ascending stairs. The hand group grasped the hips with both hands and climbed stairs, assisting their weight from
the rear and moving the center of weight backward, and the control group climbed the stairs without any intervention.
Results: Muscle activation of the VMO decreased significantly after the intervention in the belt and hand groups, and activation
of the VL muscle in both groups showed a greater decrease than that of the VMO muscle. Further, the VMO/VL muscle activation
ratio increased significantly, with an improvement shown in the order of the belt group, hand group, and control group, while muscle
onset time also improved in the order of the belt group, hand group, and control group.

Conclusion: The belt group demonstrated the greatest effect across all dependent variables, confirming that in clinical practice,
these two weight-assisting methods are more effective interventions during stair ascent for patients with knee joint instability,

pain, and imbalance than no assistance.
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Table 1. General characteristics of subjects

(N=33)

Characteristics Belt (n=11) Hand (n=11) Control (n=11)
Gender (male, female) 6, 5 6, 5 6, 5
Age (yr) 23.09+2.46" 24.33+2.28 22.83+0.87
Weight (kg) 71.90+£14.84 73.30£9.27 68.94+11.54
Height (cm) 170.81+9.23 171.60+£5.91 170.03+7.36
Ratio” 0.79+0.06 0.79£0.11 0.790.09
’mean+SD

®Vastus medialis oblique/Vastus lateralis ratio
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Table 2. Changes in EMG® pre and post test within the group
Variable Belt Hand Control
Pre-VMO® EMG 32.15+2.20° 32.48+2.68 31.84+2.78
Post-VMO EMG 27.38+1.96 30.52+1.80 31.84+2.78
t 10.92 5.50 -0.42
p 0.00" 0.00" 0.69
Pre-VL®* EMG 40.61+3.18 41.02+4.66 40.47+6.98
Post-VL EMG 24.21+3.82 32.87+3.37 39.20+5.41
t 14.93 7.95 1.56
p 0.00 0.00° 0.15
*mean+SD

Vastus medialis oblique
“Vastus lateralis
“Electromyography
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Table 3. Comparison of EMG® change between groups

Variable Belt Hand Control F p
Change of VMO® -4.76 + 1.45%F -1.96 + 1.18%¢ 1.17 + 1.34%¢ 38.24 0.00
Change of VLY -16.40 + 3.64° -8.15 + 3.40%8 -1.28 + 2.72%¢ 58.68 0.00

*mean+SD

"Electromyography

“Difference between post and pre vastus medialis oblique EMG
“Difference between post and pre vastus lateralis EMG

“Significant difference (p<0.05) between belt and hand group by Bonferroni’s post hoc test
'Significant difference (p<0.05) between belt and control group by Bonferroni’s post hoc test
£Significant difference (p<0.05) between hand and control group by Bonferroni’s post hoc test

Table 4. Changes in EMG' ratio and onset timing pre and post test within the group

Variable Belt Hand Control
Pre-ratio® 0.79:£0.06" 0.79+0.11 0.79+0.09
Post-ratio® 1.14+0.03 0.93+0.12 0.82+0.10
t -8.95 -7.19 -1.66
p 0.00° 0.00" 0.13
Pre-onset’ 43.63+6.45 42.54£6.10 42.36+9.05
Post-onset’ 29.01£7.61 36.09+4.80 41.90+9.61
t 6.95 438 0.54
p 0.00" 0.00" 0.60

‘mean+SD
®Vastus medialis oblique/Vastus lateralis ratio in pre-condition
“Vastus medialis oblique/Vastus lateralis ratio in post-condition

Value obtained by subtracting vastus lateralis from vastus medialis oblique EMG onset timing in pre-condition
“Value obtained by subtracting vastus lateralis from vastus medialis oblique EMG onset timing in post-condition

"Electromyography
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Table 5. Comparison of EMG" ratio and onset timing change between groups

Variable Belt Hand Control F p
Change of ratio® 0.35 £ 0.13%f 0.14 + 0.06%¢ 0.03 + 0.06" 36.49 0.00
Change of onset* -14.64 + 6.99° -6.45 + 4.89%¢ 045 + 2.81% 20.75 0.00

“mean+SD
"Electromyography

“Difference between post and pre ratio
“Difference between post and pre onset timing

“Significant difference (p<0.05) between belt and hand group by Bonferroni’s post hoc test
'Significant difference (p<0.05) between belt and control group by Bonferroni’s post hoc test
£Significant difference (p<0.05) between hand and control group by Bonferroni’s post hoc test
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