Supplementary Table 1. Summary of Hormone Replacement Therapy and Osteoarthritis Studies
	Study Design & Population
	HRT Exposure
	OA/Joint Outcome
	Main Findings

	Cirillo et al., 2006, Arthritis & Rheumatism
WHI RCTs; 26,321 postmenopausal women aged 50-79 years without prior hip/knee arthroplasty; mean follow-up ~6-7 years
	Oral CEE 0.625 mg/day vs placebo (hysterectomy group); CEE 0.625 mg/day + MPA 2.5 mg/day vs placebo (intact uterus group)
	Incident hip or knee arthroplasty for OA
	Estrogen-alone trial: modest reduction in hip/knee arthroplasty (HR ≈0.8-0.9), mainly driven by hip replacement, minimal effect on knee. Estrogen+progestin trial: no reduction in arthroplasty rates.

	Liu et al., 2009, Annals of the Rheumatic Diseases
Million Women Study; ~1.3 million middle-aged UK women (mean age ~56 years); mean follow-up ~6 years
	Current, past, or never use of postmenopausal HRT; other reproductive factors assessed
	First hospital admission for hip or knee replacement with OA as primary diagnosis
	Current HRT use associated with higher incidence of hip and knee replacement (hip RR ≈1.4, knee RR ≈1.6 vs never-users). No clear protective association with menopausal status or age at menopause.

	Leung et al., 2019, Osteoarthritis & Cartilage
Singapore Chinese Health Study; 35,000+ Chinese women; mean follow-up ~15 years; 1,600+ incident TKR
	Reproductive factors (parity, age at menarche/menopause, oral contraceptive use) and ever-use of HRT (yes/no)
	Incident TKR with OA as discharge diagnosis
	Higher parity, earlier menarche, and long-term oral contraceptive use associated with increased TKR risk, especially in lean women. Ever-use of HRT not significantly associated with TKR risk (HR ≈1.1, 95% CI overlapping 1).

	Williams et al., 2022, Lancet Rheumatology
HOPE-e feasibility RCT; 28 postmenopausal women aged 40-65 years, 1-10 years post final menstrual period, with symptomatic hand OA and ≥2 painful joints
	Oral conjugated estrogens 0.45 mg + bazedoxifene 20 mg once daily for 24 weeks with 4-week taper, vs matching placebo
	Primary: feasibility outcomes. Secondary: change in hand pain and function, menopause symptoms, adverse events
	Met all feasibility criteria (high recruitment, 100% follow-up, high adherence, no serious adverse events). Similar hand pain reduction in HRT and placebo groups over 24 weeks, with possible rebound after stopping. Not powered for efficacy but supports feasibility of larger definitive trial.


Abbreviations: CEE, conjugated equine estrogen; CI, confidence interval; HR, hazard ratio; HRT, hormone replacement therapy; MPA, medroxyprogesterone acetate; OA, osteoarthritis; RCT, randomized controlled trial; RR, relative risk; TKR, total knee replacement; WHI, Women's Health Initiative.
