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Functional differences during the double and the single legged isometric squat exercises
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Abstract

The double-legged squat exercises have been most widely used by the athletes in a variety of sports
as the fundamental training means of strength training. However, single-legged squatting has been used
very rarely in practice because it requires only less than the half the load of double-legged which is also
practiced with more safety. The purpose of this study was to clarify the functional differences and the
training significance between the single and the double legged squat exercises under the execution forms
of isometric contraction on both of the half and quarter squatting position from the methodological view-
point as employing the biomechanical and electromyographic analyses.

Well-trained nationally ranked male student athletes participated to this study with an informed con-
sent as the subjects that included 11 jumpers (5 long-, 2 triple- and 4 high-jumpers) and 4 javelin
throwers. In the experiment, one’s maximum exertion of squatting in each condition installed the surface
EMG electrodes on the major muscles was examined on the force platform (Kistler) twice. The target
muscles were erector spinae (both sides), gluteus maximus, gluteus mdedius, rectus femoris, vastus
medialis, biceps femoris caput longum, and adductor longus of the takeoff leg.

The results of the study were summarized as follows:

1) Total of the right and the left single-legged squats’ outputs were all dominant over the double-legged
in both of the half and quarter squatting, which was assumed due to the limited factor of the back
strength in transmitting the force generated from the lower limb (s).

2) In the single-legged squat, some additional leg extensors such as the muscles of gluteus medius, bi-
ceps femoris caput longum, and adductor longus have been activated and mobilized to extend the hip
and leg joints, while in the double legged, the supporting elements of the body such as the erector
back muscles were more activated.
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3) EMG also clearly showed the functional differences of muscular activation between the double and the
single-legged, the half and the quarter-squats to support the factors mentioned above.
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Table 1. Characteristics of the subjects in two groups, jumpers and throwers.
Figures show means and standard deviations in brackets.

Group n  Height (cm) Weight (kg) Age (yrs) Score (pt) *®
Jumpers *! 11 178.2(4.4) 67.8(3.9) 20.2(3.0) 959.8(105.7)
Throwers™*? 4 175.5(5.4) 76.3(4.9) 20.0(1.4) 886.3(107.4)

[Note]

*1 Jumpers were consisted of four high jumpers (2.14m=*0.09), five long jumpers (7.33m=*0.34), and
two triple jumpers (15.95m +1.70). Figures put in brackets show means and standard deviations of

the personal best performance in each event.

*2 Throwers were all javelin throwers (64.67m *£6.57).

*3  Score point was counted from the personal best record of each subject in different events adopted the
“Scoring Tabel” 6) that was provided for the interdisciplinary comparison of the athletic performance
levels in different events approved by the then International Amateur Athletic Federation in 1987,
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Fig.1 Comparison of the variable means of all
subjects measured in the Squat Jumps with Dou-
ble-legged (Double) and the total of left and
right Single-legged (Singles)
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umn, respectively.
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