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PURPOSE

RESULTS

METHODS

For men’s sports, there was a positive, moderate relationship 

between FFM and BMD z-score, and a positive, very weak 

relationship between FFMI and BMD z-score.

BACKGROUND

CONCLUSIONS & PRACTICAL APPLICATION

• Fat-free mass index (FFMI) may be used to help 

to interpret measures of FFM and better evaluate 

athletic potential, tailor training and nutrition, 

support athlete recruitment, and gauge an 

individual’s capacity for further FFM development.

• Low FFMI values may indicate athletes at risk of 

low energy availability, and thus may potentially 

serve as a non-invasive and easy screening tool 

for low bone mineral density (BMD).

To determine the relationship between FFMI 

and whole-body BMD z-score in a diverse 

sample of NCAA Division I athletes 

(n=1667). 

Pearson correlations and linear regressions 

were used to determine associations 

between body composition (FFM, FFMI) and 

BMD z-score in men’s and women’s sports 

(p<0.05). 

• BMD z-score is most influenced by FFM, followed by sport and sex. In contrast, FFMI removes the effect of height, potentially 

diminishing its predictive power for BMD. 

• It is recommended that practitioners prioritize strategies that enhance FFM to support bone adaptation and sport performance.

• Sport-specific and sex-based differences suggest an individualized approach to training and nutritional interventions. 

y = 0.035x - 1.4917
r = 0.467, p <0.001

R² = 0.2179
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For women’s sports, there a positive, strong relationship 

between FFM and BMD z-score, and a non-significant negative, 

weak correlation between FFMI and BMD z-score. 

y = 0.0319x - 0.9038
r = 0.600, p<0.001

R² = 0.0651
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y = -0.0128x + 0.9884
r = -0.067, p = 0.221

R² = 0.0045
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y = 0.0507x - 0.1128
r = 0.144, p = 0.009

R² = 0.0207
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After accounting for both sport (p < 0.001, t = 9.1) and sex (p < 0.001, t = 5.3), FFMI was not a significant predictor of BMD z-score (p = 

0.852, R² = 0.080). When the model was adjusted for FFM, FFM emerged as the strongest predictor of BMD z-score 

(p < 0.001, t = 13.8, R² = 0.201). 

Sport n Sport n

Baseball 190 Softball 43

Basketball 300 Swimming 23

Football 218 Track & field 21

Lacrosse 277 Volleyball 125

Rowing 18 Wrestling 13

Soccer 439

Men (n=937) and women (n=730) DI athletes 

from the following sports participated:
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