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[bookmark: _Hlk208582476][bookmark: _Hlk158888120]APPENDIX I. 
A-I. Methods for constructing the reference table of hip-fracture risk factors:
We conducted a brief narrative review to provide illustrative examples of established associations with hip fracture, intended to help readers interpret the E-values. We searched PubMed from inception through September 2025 for human, English-language studies using combinations of outcome, population, design, and exposure terms (for example, “hip fracture,” “community-dwelling,” “cohort,” “case-control,” “risk,” and “meta-analysis”), together with exposure-specific terms such as bone mineral density, body mass index, falls, smoking, alcohol, glucocorticoids, Parkinson disease, dementia, diabetes, rheumatoid arthritis, vitamin D, and cancer. We also screened the reference lists of existing narrative reviews (1-3). 
[bookmark: _Hlk209426574]Eligible studies enrolled community-dwelling adults aged 60 years or older; reported incident hip fracture as the primary outcome or, when necessary, major osteoporotic or nonvertebral fractures; and used a cohort, case-control, or meta-analytic design. For each exposure, we extracted the citation, exposure and outcome definitions, and the adjusted association measure with its 95 percent confidence interval when available. To keep the table concise, we reported one representative estimate per exposure, prioritizing meta-analyses; if none were available, we used the best available contemporary cohort with hip-specific results. We recorded effect measures exactly as reported and did not pool studies or convert metrics.
[bookmark: _Hlk211948667][bookmark: _Hlk211948653]A-II. Examples of Previously Reported Hip Fracture Risk Factors Among Community-Dwelling Older Adults
	[bookmark: _Hlk211949445]Risk factor
	Unit
	Effect size

	Alcohol (heavy use) (4)
	>≈2 units/day
	RR 1.68 (95% 1.19–2.36)

	Alzheimer's disease (5)
	Alzheimer's disease vs. non-Alzheimer's disease
	OR 1.80 (95% CI 1.54-2.11)

	Current smoking (6)
	Current vs never
	RR ~1.7

	Dementia / cognitive impairment (7)
	Dementia vs no dementia
	HR ≈ 2.84 (95% CI 2.45-3.29)

	Frailty (8)
	Severe frailty vs no frailty
	2.23 (1.14–4.36)

	History of falls  (9)
	≥1 fall vs none in the past year
	HR ~1.4–1.5

	Impaired vision (10)
	Binocular acuity worse than 20/60 vs better
	OR ~ 1.5 (1.1 – 2.0)

	Low BMI (11)
	BMI 20 vs 25 kg/m²
	RR 1.95 (95% 1.71–2.22)

	Low femoral-neck BMD (12)
	Per 1 SD ↓ in BMD
	RR 2.6 (95% CI 2.0–3.5)

	Parental hip fracture (13)
	First-degree parental hip fracture
	RR 2.27 (95% 1.47–3.49)

	Parkinson's disease (14)
	Patients with Parkinson Disease vs without
	HR 2.16 (95% CI 1.95-2.38)

	Previous fragility fracture (15)
	Any prior clinical fracture vs none
	HR 1.82 (95% 1.62–2.06)

	Previous malignancy (16)
	Patients diagnosed <5 years ago with malignancy vs not
	HR 2.46 (95% CI 1.84-3.29)

	Rheumatoid arthritis (17)
	RA vs no RA
	RR ~1.5–2.3

	Systemic glucocorticoids (18)
	Prior/current oral use
	RR ~2.5–4.4

	Type 1 diabetes (19)
	T1D vs no diabetes
	RR 3.78 (95% 2.05–6.98)

	Type 2 diabetes (20)
	T2D vs no diabetes
	RR 1.34 (95% 1.19–1.51)

	Vitamin D status (21)
	Higher vs lower 25(OH)D
	RR 0.89 (95% 0.80, 0.98)


RR = relative risk, OR = odds ratio, HR = hazard ratio.
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Supplement table 1. The primary arthroplasty population linked compared to the not-linked population
	
	Not-linked arthroplasties
	Linked arthroplasties
	SMD

	
	n = 41,191
	n = 15,728 
	

	Sex, male (%)
	11,941 (29%)
	6,777 (43%)
	

	Age (years), mean(SD)
	82 (8)
	80 (8)
	0.24

	Age (years), n (%)
	
	
	

	65-69 
	3,005 (7%)
	1,779 (11%)
	

	70-74 
	5,000 (12%)
	2,534 (16%)
	

	75-79 
	7,059 (17%)
	3,066 (20%)
	

	80-84 
	9,682 (24%)
	3,507 (22%)
	

	85-89 
	9,606 (23%)
	2,940 (19%)
	

	≥ 90 
	6,839 (17%)
	1,902 (12%)
	

	Type of procedure, n (%)
	
	
	

	Total arthroplasty
	6,412 (16%)
	4,100 (26%)
	

	Hemi arthroplasty
	34,779 (84%)
	11,628 (74%)
	

	BMI*, kg/m2 (mean(SD))
	24.5 (5.1)
	24.8 (4.5)
	0.07

	BMI*, kg/m2 (%)
	
	
	

	<=18.5
	2,091 (6%)
	594 (4%)
	

	18.5-25
	20,019 (54%)
	7,786 (53%)
	

	25-30
	10,845 (29%)
	4,818 (33%)
	

	30-40
	2,989 (8%)
	1,268 (9%)
	

	>40
	105 (0.3%)
	43 (0.3%)
	

	ASA classification (%) 
	
	
	

	ASA-I
	1,211 (3%)
	776 (5%)
	

	ASA II
	13,723 (34%)
	6,361 (41%)
	

	ASA III-IV
	26,068 (64%)
	8,541 (55%)
	

	Socioeconomic status deciles*, mean(SD)
	4.74 (2.81)
	4.75 (2.80)
	0.004


*= available since 2014. ASA= American Society of Anesthesiologists Physical Status, BMI= Body Mass Index, SMD= Standardized Mean Difference, SD= standard deviation.
Supplemental table 2. Association between the number of medication users and the number hip fractures requiring arthroplasty.
	
	Crude
	Adjusted¥

	
	Intercept
	Change in the number of arthroplasties per 10,000 users (β, 95% CI)
	P
	Intercept
	[bookmark: _Hlk206844585]Change in the number of arthroplasties per 10,000 users (β, 95% CI)
	P

	Benzodiazepine only use
	9.2
	1.1 (1.1-1.2)
	<0.001
	39.7
	0.6 (0.5-0.7)
	<0.001

	Opioid only use
	6.5
	2.0 (1.8-2.3)
	<0.001
	0.2
	28.4 (20.2-39.9)
	<0.001

	Concurrent use
	8.1
	3.2 (2.5-4.2)
	<0.001
	14.1
	0.3 (0.1-0.8)
	<0.001


¥Adjusted by age and sex.

Supplemental table 3. Association between medication exposure and hip fracture requiring arthroplasty after the exclusion of strata with less than 5 cases.
	
	Benzodiazepine only use
	Opioid only use
	Concurrent use

	
	n users
	OR (95% CI)¥
	n users
	OR (95% CI)¥
	n users
	OR (95% CI)¥

	Females
	
	
	
	
	
	

	65-69 years
	79
	1.48 (1.18-1.86)
	62
	3.36 (2.60-4.35)
	35
	5.23 (3.73-7.33)

	70-74 years
	116
	1.25 (1.04-1.51)
	89
	2.78 (2.24-3.44)
	27
	2.31(1.58-3.38)

	75-79 years
	157
	1.13 (0.96-1.34)
	115
	2.21 (1.83-2.67)
	39
	2.05 (1.49-2.82)

	80-84 years
	201
	1.07 (0.93-1.24)
	154
	1.96 (1.66-2.31)
	54
	1.78 (1.35-2.33)

	85-89 years
	205
	1.12 (0.96-1.29)
	163
	1.83 (1.56-2.15)
	50
	1.39 (1.05-1.84)

	≥ 90 years
	152
	1.08 (0.91-1.28)
	130
	1.68 (1.40-2.01)
	48
	1.37 (1.02-1.82)

	Males
	
	
	
	
	
	

	65-69 years
	36
	1.75 (1.25-2.45)
	50
	4.33 (3.25-5.77)
	20
	6.81 (4.37-10.62)

	70-74 years
	66
	2.10 (1.64-2.70)
	56
	3.05 (2.33-3.98)
	19
	4.10 (2.60-6.45)

	75-79 years
	72
	1.60 (1.26-2.02)
	88
	3.29 (2.65-4.08)
	19
	2.80 (1.78-4.40)

	80-84 years
	76
	1.17 (0.93-1.48)
	116
	3.07 (2.54-3.71)
	22
	2.10 (1.38-3.19)

	85-89 years
	69
	1.10 (0.86-1.40)
	84
	2.25 (1.80-2.81)
	14
	1.18 (0.70-2.00)

	≥ 90 years
	59
	1.10 (0.84-1.43)
	49
	1.57 (1.17-2.09)
	11
	0.89 (0.49-1.61)


¥The OR for each category was obtained through pooling via de Mantel-Haenszel equation. CI, confidence interval; OR, odds ratio.

Supplemental table 4. Association between medication exposure and hip fracture requiring arthroplasty with the exclusion of dispensations 48 hours before surgery
	
	Total cases
	Benzodiazepine only use
	Opioid only use
	Concurrent use

	
	
	OR (95% CI)¥
	OR (95% CI)¥
	OR (95% CI)¥

	Females
	
	
	
	

	65-69 years
	914
	1.50 (1.19-1.91)
	4.13 (3.24-5.27)
	5.32 (3.76-7.53)

	70-74 years
	1,365
	1.21 (0.99-1.47)
	2.99 (2.42-3.70)
	2.58 (1.79-3.73)

	75-79 years
	1,687
	1.14 (0.97-1.35)
	2.49 (2.07-2.98)
	2.32 (1.71-3.14)

	80-84 years
	1,940
	1.08 (0.93-1.25)
	2.30 (1.97-2.68)
	1.83 (1.40-2.39)

	85-89 years
	1,700
	1.11 (0.96-1.29)
	2.15 (1.85-2.50)
	1.55 (1.19-2.03)

	≥ 90 years
	1,113
	1.09 (0.91-1.29)
	1.76 (1.47-2.11)
	1.41 (1.05-1.89)

	Males
	
	
	
	

	65-69 years
	706
	1.71 (1.20-2.46)
	5.11 (3.85-6.78)
	7.30 (4.63-1.15)

	70-74 years
	1,044
	1.96 (1.50-2.56)
	3.73 (2.89-4.81)
	4.66 (2.99-7.25)

	75-79 years
	1,303
	1.70 (1.34-2.15)
	3.63 (2.94-4.48)
	2.76 (1.73-4.39)

	80-84 years
	1,495
	1.21 (0.96-1.53)
	3.56 (2.97-4.27)
	2.28 (1.51-3.45)

	85-89 years
	1,155
	1.14 (0.89-1.46)
	2.57 (2.09-3.18)
	1.34 (0.80-2.23)

	≥ 90 years
	660
	0.99 (0.74-1.33)
	1.69 (1.26-2.27)
	1.09 (0.61-1.92)


¥The OR for each category was obtained through pooling via de Mantel-Haenszel equation. CI, confidence interval; OR, odds ratio.

