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Comparisons of Gluteus Maximus and Hamstring Muscle
Activities according to Three Different Sling Locations during
Bridge Exercise with Sling in Supine Position
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Purpose: The study was undertaken to investigate the electromyographic activities of the gluteus maximus (GM), hamstring (HAM), and
multifidus (MF) in three different sling locations during bridge exercise in the supine position.

Methods: Twenty healthy male subjects participated. An electromyography device was used to measure the muscle activities of the GM,
HAM, and MF muscles. Subjects were asked to perform bridge exercises with three different sling locations as follows: 1) Bridge exercise
with an ankle sling; BEAS, 2) Bridge exercise with a calf sling; BECS, and 3) Bridge exercise with a knee sling; BEKS in random order. The
analysis was conducted using one-way repeated ANOVA and the Bonferroni post hoc. Significance was set at o.=0.01.

Results: HAM muscle activity was significantly different in the three conditions (BEAS, BECS, BEKS) (adjusted p-value [p.q] <0.01), and
HAM muscle activity was significantly smaller during BEKS than during BEAS or BECS (pag < 0.01). Muscle activity ratio (GM/HAM) dur-
ing BEKS was significantly greater than muscle activity ratios during BEAS or BECS (pagj< 0.01).

Conclusion: BEKS is recommended to inhibit HAM muscle activity and improve the GM/HAM muscle activity ratio.

Keywords: Bridge exercise with sling, Gluteus maximus, Hamstring, Muscle activity
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Figure 2. Bridge exercise with calf sling
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(3) Bridge Exercise with Knee Sling (BEKS) 2. 2T HIg
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Table 1. Changes in muscle activities during bridge exercises according to three different sling locations

Mean= SD (% MVIC)

Muscles F-value p-value
BEAS BECS BEKS

Rt. HAM 42.85+16.41 37.60+£7.52 19.91+8.70" 20.996 0.001"

Rt. GM 23.39+16.53 22.11+7.30 21.00+6.16 0.450 0.644

Rt. MF 59.32+24 31 54.54+20.56 42.90+16.70" 28.281 0.001*

Lt. MF 61.81+£31.80 56.02+26.47 44.73+18.69" 8.60 0.002*

Values are presented as mean+ standard deviation. Statistical significance was set ata =0.01. MF: multifidus, GM: gluteus maximus, HAM: hamstring, SD: standard de-
viation. BEAS: Bridge Exercise with Ankle Sling, BECS: Bridge Exercise with Calf Sling, BEKS: Bridge Exercise with Knee Sling. *Significant difference among three differ-
ent sling locations, *Significant difference between BEAS and BEKS, *Significant difference between BECS and BEKS.

Table 2. Changes of GM/BF electromyography amplitude ratio during bridge exercises according to three different sling locations

Mean= SD (% MVIC)

Muscles F-value p-value
BEAS BECS BEKS

GM/HAM 0.66+0.53 0.61+0.20 1.27+£071" 13.82 0.001*

GM/MF 0.41+0.27 0.46+0.23 0.56+0.25 2.57 0.102

Values are presented as mean* standard deviation. Statistical significance was set at @ =0.01. MF: multifidus, GM: gluteus maximus, HAM: hamstring, SD: standard de-
viation. BEAS: Bridge Exercise with Ankle Sling, BECS: Bridge Exercise with Calf Sling, BEKS: Bridge Exercise with Knee Sling. *Significant difference among three differ-
ent sling locations, *Significant difference between BEAS and BEKS, *Significant difference between BECS and BEKS.
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