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INTRODUCTION: 
Hormone replacement therapy (HRT) has been shown to reduce bone loss in postmenopausal women. However, large-
scale studies directly comparing long-term outcomes in real-world populations remain limited. While prior research has 
provided valuable insights, many studies have been constrained by small sample sizes and potential confounding. This 
retrospective cohort study aimed to evaluate the impact of HRT on long-term bone health outcomes using a large, 
propensity-matched population. 
METHODS: 
We conducted a retrospective cohort study using the TriNetX Research Network. Patients under the age of 60 with a 
documented diagnosis of menopause within the last 20 years were identified and divided into two cohorts based on 
whether they initiated HRT within one year of diagnosis. Patients with prior use of HRT, preexisting congenital and 
pathological bone malformations (e.g., osteoporosis, osteonecrosis, osteogenesis imperfecta, Paget’s disease, etc.), and 
previous fractures were excluded. 1:1 propensity score matching was performed using variables available up to and 
including the date of menopause diagnosis, including demographics (e.g., age at index, sex, race, ethnicity), comorbidities 
(e.g., BMI, hypertension, diabetes, chronic kidney disease, tobacco and alcohol use), nutritional deficiencies and 
metabolic conditions affecting bone health (e.g., vitamin D deficiency, calcium deficiency, hyperparathyroidism, etc.), and 
use of other bone-modifying agents such as bisphosphonates, antiresorptive, and anabolic therapies. Primary outcomes 
were new-onset osteoporosis and stress fractures within 5 years following initial diagnosis. 
RESULTS: 
Before matching, the non-HRT group included 972,778 individuals and the HRT group 72,670. After matching, 68,742 
patients remained in each group with balanced baseline characteristics. By five years of follow-up, the non-HRT group 
demonstrated a significantly higher risk of developing osteoporosis compared to the HRT group (OR 1.18, 95% CI 1.092–
1.284, p < 0.0001). However, there was no significant difference in the incidence of new-onset fractures between the two 
groups (OR 1.01, 95% CI 0.954–1.07, p = 0.7263). 
DISCUSSION AND CONCLUSION: 
In this large, propensity-matched cohort of postmenopausal women, early initiation of HRT was associated with a 
significantly lower risk of developing osteoporosis over a five-year period. No significant difference was observed in 
fracture risk between the HRT and non-HRT groups. This study is the largest to date to directly compare long-term bone 
health outcomes in HRT users versus non-users while accounting for a broad range of clinical confounders. These 
findings add to the growing body of real-world evidence on the skeletal effects of HRT and suggest that early initiation 
may contribute to improved bone density outcomes during the postmenopausal period.

 

 
 


