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We collected all patients (184,339) patients with at least one central DXA from January 2006 to December 2020 in CGMH and were aged 40–
90 years on the DXA index date. The study population was also required to have adequate radiographs of the pelvis or lumbar spine within
180 days from the index date. These DXA-radiograph pairs were the primary data source for the study. We did not calculate sample size, but
based on knowledge of the prior similar studies, we have the largest study population to date. Therefore, the sample size is sufficient to
achieve the conclusion.

Some medical conditions may affect the hip and vertebra anatomy, making plain films unsuitable for BMD estimation. The most common
conditions include implantation and fracture. Therefore, we conducted an automated quality assessment to exclude hips and vertebrae with
implants or fractures unsuitable for BMD prediction. For the hip, We detect hip fracture and implant (joint prosthesis, screws, plates, or
cement) in the quality assessment process and exclude them from the downstream BMD estimation. The adult official positions of the ISCD
advise excluding vertebrae that are abnormal and non-assessable or have a more than a 1.0 T-score difference between the vertebra in
question and adjacent vertebrae. Therefore, the automated quality assessment procedure for spine radiographs is performed in three steps:
implant and VCF detection, six-point morphology analysis and assessment for T-score of nearby vertebrae. These exclusion criteria were pre-
established.

We tested our primary findings using the GE DXA data and data from external source. The performance remains robust. The results are
reported in the supplementary material.

After the exclusion of inadequate plain films, model building and testing were performed based on a cohort of 10797 patients with at least
one Hologic DXA-pelvis radiograph pair and 25482 patients with at least one lateral radiograph of the lumbar spine–DXA pair (Figure S1).
These patients were randomly split into the testing and training set by Simple Random Sampling. In simple random sampling, each unit has an
equal probability of selection, and sampling is without replacement. Without-replacement sampling means that a unit cannot be selected
more than once.

This study is not an interventional study. The randomization process in our study aims to do training/testing data split. The training set was
used to build up a model which is to test on the testing set. In addition, the ground truth is based on the DXA measurement, the predicted
values is produced by the model. In the process, the investigator has no influence on the assessment of BMD. Blinding procedure is not
possible in our study and will not prevent the occurrence of bias.




