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TO THE EDITORS:

We previously published our experience with the Fracture Risk Calculator (FRC; 
Foundation for Osteoporosis Research and Education) within Kaiser Permanente 
Northern California.1 Among nearly 95,000 female health plan members 50 years and 
older who underwent bone mineral density during 1997 to 2003, we compared the 10-
year risk of hip fracture estimated using FRC with observed hip fracture outcomes.1 A 
part of that analysis compared FRC performance with and without input of femoral 
neck bone mineral density (BMD). Based on area under the receiver operator charac-
teristic curve (AUROC) methodology (c-statistic), we concluded that BMD did not 
enhance the tool’s performance.

While the AUROC is a widely used method to optimize sensitivity and specifi city, 
other methods may also be used to evaluate risk-assessment tools. One such method is 
the net reclassifi cation improvement (NRI).2,3 The NRI calculation adds rates of ap-
propriate reclassifi cation of individuals to risk categories (to higher risk category for 
those who subsequently fracture and to lower risk category for those who do not) and 
subtracts inappropriate reclassifi cations; the result is a summative overall reclassifi cation 
improvement score ranging from –100% to +100%.2

We recently applied this methodology to examine the performance of FRAX, an-
other web-based fracture–risk assessment tool developed by the World Health Orga-
nization.4 We found, as with FRC, that AUROC (c-statistic) was not improved with 
the addition of BMD to the FRAX model.4 However, the addition of BMD to FRAX 
did result in a signifi cant positive NRI (5.5%, P <.01), using a cutoff derived from the 
maximum Youden’s J statistic (this identifi es the threshold for optimal sensitivity and 
specifi city).4 We now similarly examine the addition of BMD to the FRC tool and its 
effect on the NRI using the same methodology.

The Youden’s J statistic identifi ed a threshold of 1.3% for the FRC tool. When using 
1.3% as a risk category threshold for assignment to higher versus lower risk,4 we found 
that the addition of BMD to FRC yielded a statistically non-signifi cant NRI of 0.8% 
(P = .3). These analyses provide further evidence that the FRC tool’s performance ap-
pears to be minimally affected by the addition of BMD. 

As methods for assessing risk prediction tools continue to be refi ned, further studies 
in larger and more diverse cohorts should be conducted to determine whether the ad-
dition of BMD provides improved discrimination in specifi c population subsets. In the 
meantime, our fi ndings support the use of the FRC in populations where BMD is not 
known. Using limited electronic medical record data, this tool can identify higher-risk 
subgroups for further evaluation and management.
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