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Fig. 3 Knee extension training in the prone position (KETP)
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Table 1 Comparison of quadriceps muscle activity (%MMT3) in each type of training by one-way ANOVA

KETP QS SLR F value n? P value
VMO 130.4+55.0 98.2+62.2 65.5+43.5 5.13 0.18 0.036"
VL 143.0+36.7 85.2+37.5 72.1£35.0 10.92 0.42 0.000"
RF 159.8+34.7 58.3+23.9 129.4+33.0 23.71 0.58 0.000"

n=11; mean + standard deviation; unit: %; n effect size;

VMO: vastus medialis oblique; VL: vastus lateralis; RF: rectus femoris;
KETP: knee extension training in the prone position; QS: quadriceps setting; SLR: straight leg raise

*Statistically significant at p<0.05

Table 2 Post hoc comparisons by the Tukey—Kramer test

Mean difference SE P value 95% CI

VMO KETP vs.QS 24.458 17.922 0.376 -20.5647 — 69.481
vs. SLR 57.233 17.922 0.011" 12.2103—- 102.256

QS wvs.SLR 32.775 17.922 0.184 -12.248—  77.798

VL KETP vs.QS 55.272 15.753 0.006* 15.417— 95.127
vs. SLR 68.381 15.753 0.001" 28.527— 108.236

QS vs.SLR 13.109 15.753 0.688 -26.745— 52.964
RF KETP vs.QS 75.390 12.356 0.000" 44.130— 106.651

vs. SLR 3.518 12.356 0.956 -27.742— 34.778
QS vs.SLR 71.872 12.356 0.000" 40.612— 103.133

n=11; unit: %; SE: standard error; 95% CI: 95% confidence interval;

VMO: vastus medialis oblique; VL: vastus lateralis; RF: rectus femoris;
KETP: knee extension training in the prone position; QS: quadriceps setting; SLR: straight leg raise

*Statistically significant at p<0.05
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Muscle activity during knee extension training in the prone
position in patients with knee osteoarthritis.
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ABSTRACT

Weakness of the quadriceps affects the progression of symptoms in knee osteoarthritis (OA), and quadriceps strength training
improves knee pain and activities of daily living. Therefore, it is important for patients with knee OA to maintain and increase
quadriceps muscle strength. The aim of this study was to propose effective quadriceps strength training for patients with knee
OA. We compared quadriceps femoris activity during knee extension training in the prone position (KETP) with that during
quadriceps setting (QS) and straight leg raise (SLR) training in patients with knee OA.

KETP involves not only the extended knee joint on the training side with the distal lower leg as a fulcrum but also the pelvis
and contralateral lower limb, both of which are raised. Subjects were 11 knees of 7 outpatients diagnosed with knee OA (mean
age 75.9 + 4.8 years, BMI 22.3 £ 2.9, Kellgren-Lawrence grade Il to Ill). OA was present in both knees in 4 patients. Surface
electromyography (EMG) was recorded at the vastus medialis, vastus lateralis, and rectus femoris during KETP, QS, and SLR. The
EMG signal was normalized by the amplitude during manual muscle testing grade 3. Statistical analysis was performed using
one-way analysis of variance and the Tukey—Kramer test, with p<0.05 considered statistically significant.

Muscle activity was higher during KETP than during QS and SLR. Patients with knee OA are often elderly and have poor motor
function in the upper limbs and feet. KETP does not require upper limb or foot support and elicits higher quadriceps activity
than QS or SLR, and thus may be an effective strength training exercise for patients with knee OA.

Key words: knee osteoarthritis, quadriceps training, prone
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