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Abstract Objective: To investigate the relationship between different testosterone levels and secondary osteoporosis in
male patients with hyperthyroidism. Methods: A total of 102 middle-aged male patients with hyperthyroidism who visited
the Endocrinology Department of Beijing Aerospace General Hospital from June 1,2023,to June 1,2025,were enrolled.
The patients were stratified into five groups (Q, (n=26),Q, (n=31),Q;(n=18),Q,(n=17),Q; (2=10)) based on as-
cending testosterone levels. Logistic regression analysis was used to assess the association between testosterone levels and
the risk of osteoporosis. Subgroup analysis was performed to evaluate the relationship between testosterone levels and os-
teoporosis risk. Sensitivity analysis was conducted using the correlation E-value method,and restricted cubic spline models
were employed to analyze the dose-response relationship between different testosterone levels and secondary osteoporosis.
Results: With increasing testosterone levels, age, osteocalcin (OC), 25-hydroxyvitamin D (25(OH) D), and bone mineral
density (BMD) increased, while body mass index (BMD) , parathyroid hormone (PTH) , and bone-specific alkaline phos-
phatase (BAP) decreased (P<C0.05). An independent correlation was observed between different testosterone levels and
secondary osteoporosis in patients (P<C0. 001). Higher testosterone levels exhibited a stronger association with secondary
osteoporosis (P<C0.001). BMD<C0. 56 g/cm”,BAP = 17. 56 pg/L.and 25(OH)D = 14. 09 nmol/L demonstrated inter-
active effects and were more closely associated with the risk
of osteoporosis (P<C0.001). The E-value was 2. 116, with a

95% CI lower limit of 1. 60. When testosterone levels <<
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23.87,24.01,23.99 nmol/L,an increase in testosterone lev-

els was negatively correlated with the risk of secondary oste-
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oporosis. Conversely, when testosterone levels exceeded 23. 87.,24. 01,23. 99 nmol/L, an increase in testosterone levels

was positively correlated with the risk of secondary osteoporosis (P <C0.05). Conclusion: Testosterone levels are closely

associated with secondary osteoporosis in male patients with hyperthyroidism.
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