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RESULTS
No changes in menstrual status occurred during the course of the study;
however, 2 subjects were amenorrheic and 6 subjects were oligomenorrheic
coming into the study.

The molecule osteoprotegerin (OPG) inhibits the loss
of bone mineral density1.

No correlations between energy availability, menstrual status, and serum OPG
levels.

Female exercisers with normal menstrual function
exhibit 26% higher serum OPG levels than sedentary
females2.

Average cal/kgLBM=53; Lowest cal/kgLBM=32

30 calories per kg of lean body mass (cal/kgLBM) is
the lower limit of energy intake required to maintain
normal menstrual function3.

20 subjects consumed < the recommended 15 µg vitamin D / day
21 subjects consumed < the recommended 1,500 mg calcium / day
Serum vitamin D deficiency (<75 nmol/L) was observed in 26 subjects.
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INTRODUCTION
↓ energy availability suppresses estrogen, which
leads to↓ bone mineral density and irregular
menstrual function1.
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CONCLUSION
Serum OPG and menstrual status did not correlate
with energy availability in this study.
Energy availability (average=52.7 cals/kg) was
sufficient to prevent changes in menstrual status or
OPG in this population.
Nutritional intake was adequate, with the exception of
calcium and vitamin D.
Female cross-country runners should be encouraged
to increase their vitamin D and calcium intake to
preserve bone mineral density.
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• IRB approval was obtained.
• Subjects were recruited from the CSB cross-country
team (n=31)

• Subjects completed a bone and menstrual health
survey.

• Diet records were analyzed using ChooseMyPlate.gov
and all data was analyzed using bivariate analysis of
variance.

LITERATURE CITED
1. De Souza, M. Williams, N. (2004). Physiological aspects and clinical sequelae of energy
deficiency and hypoestrogenism in exercising women. Human Reproduction Update, 10(5),
443-448. DOI: 10.1093/humupd/dmh033
2. West, S. Scheid, J. De Souza, M. (2009). The effect of exercise and estrogen on
osteoprotegerin in premenopausal women. Bone, 44,137-144. DOI:
10.1016/j.bone.2008.09.008
3. Nattiv, A. Loucks, A. Manore, M. Sanborn, C. Sundgot-Borgen, J. et. al. (2007). Position
Stand: The Female Athlete Triad. Journal of the American College of Sports Medicine.
http://www.acsm-msse.org
4. Thompson, SH. (2007). Characteristics of the female athlete triad in collegiate cross-country
runners. The Journal of American College Health, 56 (2), 129-36.

