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Gender differences in muscle volume and strength

in hip flexor muscles in soccer players.
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Abstract

It is not fully understood whether structural and functional differences exist in the hip
flexor muscles between males and females of soccer players. We examined the cross-
sectional area (CSA) and the muscle volume (MV) of hip flexor muscles (the psoas major
and iliacus muscles) in 9 males and 9 females of college soccer players using by mag-
netic resonance imaging. MV was calculated by the sum of each CSA (psoas major and
iliacus muscles), which was determined by tracing the images, and then multiplying the
CSA with the slice thickness. The isometric torque during maximal hip flexion were de-
termined by BIODEX system. Absolute values of CSA, MV and maximal torques in fe-
males averaged, respectively, 62.0%,63.9%, and 76.4% that of males. Moreover, these
significant differences between genders obtained when comparing relative values to fat-
free mass (FFM) except for hip flexion torque. Relative hip flexion torque to the FFM
and MV were not observed significantly gender differences in soccer players. In female
soccer players, there were not significantly corelated to the hip flexion torque. These re-
sults indicate that there were gender differences not only muscle volume of hip flexors
muscles but also the functional individual differences of the muscular strength.
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Table 1 Age, soccer experience and physical characteristics in male and female soccer players.

n Age Soccer experience Body height Body weight FFM

(yrs) (yrs) (cm) (kg) (kg)
Male 9 19.8 £ 0.8 144 = 1.0 170.6 =£9.1 65.2 =£11.1 583 =83
Female 9 19.5 £ 1.0 94 34 163.1 =69 579 *6.9 442 *24

Values are mean £S.D..
FFM:Fatf ree mass.
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Fig. 1 Comparison of cross-sectional area of psoas major
and muscle volume of iliopsoas in male and female
soccer players. * : Significant gender difference (p
<0.05).
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Comparison of relative cross-sectional area of psoas
major and muscle volume of iliopsoas to FFM in
male and female soccer players. FFM: Fat free
mass. * : Significant gender difference (p<0.05).

Table 2 Comparison of hip flexion torque and relative hip flexion torque to FFM and mus-

cle volume in male and female soccer players.

Hip flexion torque

Relative hip flexion
torque to FFM

Relative hip flexion torque
to muscle volume

(Nm) (Nm/kg) (Nm/cm?3)

Male 1223 £ 149 2.1 £0.0 0.27 = 0.02
*

Female 93.5 £ 203 2.1 £0.2 0.32 = 0.07

Values are mean %=S.D..

FFM:Fatf ree mass. *: Significant gender difference (p<0.05).
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Fig. 3 Relationship between hip flexion torque and cross-sectional area of psoas major and

muscle volume of iliopsoas in male and female soccer players.
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