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To compare bone, body composition, and leg

- Softball athletes (n=20) and sex, age (+2 yrs),
and weight (2.5 kgs) matched controls (n=20)
were included

- DXA and dynamometry at (60/120/180) were
completed

- Hamstrings:Quadriceps ratios were calculated
for 60°/sec (strength) and 180°/sec (power)

- Baseline and lean mass corrected independent
t-test; Cohens d effect sizes; a=0.050.

Table 1. Anthropometrics and questionnaires responses.

torque production in NCAA Div. | Softball players.

Measures Softball Controls Ind. Effect
(n=20) (n=20) t-testp Sized
Age (years) 20.0(1.7) 202 (1.0) 0739 0.1
Weight (kg) 722(7.3) 715(72) 0783 0.09
Height (m) 16(0.3) 16(0.8) 0643 015
Res. Training  35(1.1) 38(1.9) 061 0.6
Plyo. Training 1.9 (1.8) 0.0 (0.0) <0.001 1.20

Data are shown as mean (SD). Abbreviations: Res: Resistance
Training frequency (days/wk); Plyo: Plyometric Training frequency
(days/wk). Effect sizes are Cohen’s d.
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PURPOSE & METHODS PRIMARY RESULTS
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asymmetries indicate adaptations
despite no lean mass differences. Athletes’ quad strength
asymmetry is similar to controls
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Athletes had better strength and power H:Q ratios compared
to controls but
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PRACTICAL APPLICATIONS &
CONCLUSIONS
1. Softballs’ explosive throwing
motion results in significant arm

bone, but not muscle,
asymmetries.

2. Softballs’ bilateral power
torque production asymmetry is
tighter than controls while
strength is similar.

3. Softballs’ H:Q indicate better
hamstring development than
controls but athletes were still at
risk for ACL injuries.
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