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Objective: This study attempted to compare the effects of bridge exercise using a sling according to the angle of the ankle to
confirm the effective lower extremity muscle activation posture of patients with patellofemoral pain syndrome(PFPS).

Design: Cross-sectional study

Methods: Seventeen patients with PFPS were recruited and the muscle activities of the vastus medialis, vastus lateralis, rectus
femoris, and gluteus maximus were measured according to the ankle position (dorsiflexion, neutral, plantar flexion). After
measuring the maximum number of isometric contractions of vastus medialis, vastus lateralis, rectus femoris, and gluteus
maximus, bridging exercise using a sling according to each ankle posture was applied to measure lower extremity muscle activity.
The evaluation was performed 3 times for 10 seconds. The three ankle postures were randomly performed and the average values
were compared.

Results: As a result of this study, the vastus medialis muscle showed high muscle activity in the order of dorsiflexion, plantar
flexion, and neutral position bridge exercise (p<0.05). And the vastus lateralis showed high muscle activity in the order of
dorsiflexion, neutral, and plantar flexion (p < 0.05). However, rectus femoris and gluteus maximus did not show significant muscle
activity according to the ankle posture, but muscle activity was highest in the dorsiflexion posture.

Conclusions: As a result of this study, muscle activity was high in the order of vastus medialis and vastus lateralis during ankle
dorsiflexion. This is thought to be a major factor that can be applied in various ways in clinical practice according to the ankle
angle when treating PFPS patients.
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Figure 1. Bridge exercise with sling according to ankle posture.
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Table 1. General Characteristics of Participants (n=17)
Characteristics male female

Sex 9 8

Age (years) 32.2 (3.6) 30.4 (4.7)

Height (cm) 174.3 (3.4) 164.4 (5.4)

Weight (kg) 76.8 (7.4) 52.9(5.7)

BMI (kg/m?) 25.3(2.2) 20.3 (1.1)

The values are presented mean (SD).

BMI: body mass index
Table 2. Muscle activity according to ankle position in bridge exercise with sling

dorsiflexion neutral plantar flexion F(p)

VM 50.42 (10.38)* 36.18 (13.60) 37.54 (14.20)* 6.324 (0.004)"
VL 54.68 (12.92) 42.73 (12.46) 42.24 (13.16) 5.114 (0.010)"
RF 25.36 (10.23) 18.90 (10.31) 19.11 (11.30) 2.031(0.142)
GM 19.48 (8.57) 14.65 (6.46) 14.25 (5.97) 2.868 (0.067)

The values are presented mean(SD).
a: Adjustment by multiple comparisons: Bonferroni test

VM: vastus medialis, VL: vastus lateralis, RF: rectus femoris, GM: gluteus maximus

“presents the p <0.05.

Table 3. Muscle activity ratio of VM and VL

VM/VL ratio (%) p
Ankle dorsiflexion 0.97 (0.37) 0.102
Ankle neutral 0.88 (0.44) 0.028
Ankle plantarflexion 0.92 (0.42) 0.076

The values are presented mean(SD).
VM: vastus medialis, VL: vastus lateralis
“presents the p <0.05.
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Table 4. The ratio of muscle activity of male and female

VM VL RF GM F
Male Female  Male Female  Male Female  Male Female (muscle p
(n=9) (n=8) (n=9) (n=8) n=9) (n=8) n=9) (n=8) *sex)
Ankle 48.21 52.92 57.63 51.38 24.25 26.62 19.89 19.02 0923 035
dorsiflexion (9.64) (11.25)  (12.95) (12.89) (11.61) (9.04) (9.24) (8.35)
30.85 42.17 44.15 41.15 16.52 21.58 13.01 16.49
Neutral 2.049 0.17
(11.14)  (14.26) (14.79)  (9.98) (10.87)  (9.62) (7.04) (5.61)
Ankle 34.29 41.20 43.26 41.09 14.43 24.37 12.13 16.63 1512 0236
plantarflexion (14.35) (14.35) (15.30) (11.19) (7.54) (12.92)  (5.83) (5.52)

The values are presented mean(SD).

VM: vastus medialis, VL: vastus lateralis, RF: rectus femoris, GM: gluteus maximus

*presents the p <0.05.
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