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1. A Comparison of Bone Density Between
College and High School Women Volleyball
Players and Non-Athletes
Leonard A. Kaminsky, Ph.D., and Tiffany Ellis, M.S.
Ball State University (USA)

Osteoporosis is a significant public health problem
for individuals over age 50, particularly for women. A
key preventive strategy is increasing peak bone mass
in youth. Limited information exists on the role that
competitive sport activities can play in developing
bone mass. Volleyball is a popular sport for girls and
involves high-impact activity and plyometric training.
The purpose of the study was to compare bone mineral
density (BMD) between high school and college-aged
competitive volleyball players to age-matched controls.
To be eligible for the study, subjects had to have normal
menses; be without any known eating disorders; and
not be using a physician-prescribed calcium supplement.
Subjects were 13 high school volleyball players (HSVB),
10 high school non-athletes (HSN), 13 college volleyball
players (CVB) and 13 college non-athletes (CN). Dual
energy x-ray absorptiometry (DEXA) was used to
determine the body composition and BMD at the
following regions: AP spine, dual femur, and total body.
Body fat was lower in athletes (27.8 + 5.0% ) compared to
non-athletes (37.7 £ 5.8% ). Additionally, BMD was higher
in the athletes compared to the non-athletes at the AP
spine (1.38 = 0.1g.cm-2 vs.1.20 £ 0.1 g.cm-2), the dual
femur (1.22 = 0.1 gcm-2 vs. 1.05 = 0.1 g.cm-2) and for
the total body (1.26 + 0.1 g.cm-2 vs. 1.16 £ 0.1 g.cm-2). No
differences were found between CVB and HSVB players
for body composition and bone density. In conclusion,
volleyball players have increased BMD compared to age-
matched non-athletes. Since there were no differences
between CVB and HSVB players, it appears the bone
mass benefits of playing volleyball reach their peak
during high school. These benefits may play a role in
prevention of osteoporosis later in life.
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