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Analysis of risk factors for secondary osteoporosis in elderly patients with hyperthyroidism and
construction and validation of a risk nomogram prediction model Chen Lin. Department of
Endocrinology , Jianyang People’ s Hospital , Jiangyang 641400, China

[ Abstract] Objective To analyze the risk factors for secondary osteoporosis in elderly patients
with hyperthyroidism and to construct a nomogram predictive model. Methods A total of 360 elderly patients
with hyperthyroidism were divided into an osteoporosis group (81 patients) and a no-osteoporosis group
(279 patients) according to the presence or absence of osteoporosis. Lasso regression analysis was used to
screen the predictors of secondary osteoporosis in elderly patients with hyperthyroidism. One-way and
multifactorial logistic regression analyses were used to assess the risk factors for secondary osteoporosis in
elderly patients with hyperthyroidism. R software was used to construct a column-line diagram predictive
model for secondary osteoporosis in elderly patients with hyperthyroidism. The Bootstrap method was used
for internal validation. Subject work characteristics (ROC) curves, calibration curves, and clinical decision
making curves ( DCA) were used to evaluate the predictive efficacy of the nomogram prediction model for
secondary osteoporosis in elderly patients with hyperthyroidism. Results The results of multifactorial
logistic regression analysis showed that female, junior high school and lower education, hypoproteinemia,
smoking history, average daily exercise <30 min, BMI <18.5kg/m *, duration of hyperthyroidism =12
months, poorly controlled thyroid function, and 25(OH)D <30 ng/ml were all risk factors for secondary
osteoporosis in elderly patients with hyperthyroidism (P <0.05). The constructed histogram model of
secondary osteoporosis in elderly patients with hyperthyroidism was internally validated C-index is 0. 794
(95%CI1 0.729 ~0.859) , and the calibration curve physician model was well fitted; the area under the
ROC curve of the model was 0.772 (95% C10.711 ~0.834) ; DCA showed that the histogram predicted
secondary osteoporosis in elderly hyperthyroid patients with net threshold probability of 5% to 100% at
higher benefit values. Conclusion The nomogram model of secondary osteoporosis in elderly patients with
hyperthyroidism has good clinical application value.

[ Key words| Old age; Hyperthyroidism; Osteoporosis; Risk factors; Nomogram prediction
model
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