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eFigure 3. Cumulative Regression Function With Pointwise 95% Confidence Interval for 
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eTable. Components of the Composite Outcome 

Fracture Definition/codes 

1. Humerus Humerus fracture diagnosis (ICD-9: 812.xx, 733.11) AND 
procedure within 30 days of fracture date (ICD-9: 78.52, 79.01, 
79.11, 79.21, 79.31, 79.61; CPT-4: 23600, 23605, 23610, 23615, 
23620, 23625, 23630, 23665, 23670, 23680, 24500, 24505, 24506, 
24510, 24515, 24530, 24531, 24535, 24536, 24538, 24540, 24542, 
24545, 24560, 24565, 24570, 24575, 24581, 24583, 24585-8, 
24516)  

2. Radius and/or 
Ulna 

Radius/ulna fracture diagnosis (ICD-9: 813.xx, 733.12) AND 
procedure within 30 days of fracture date (ICD-9: 78.53, 79.02, 
79.12, 79.22, 79.32, 79.62; CPT-4: 24620, 24625, 24635, 24650, 
24655, 24660, 24665-6, 24670, 24680, 24685, 25500, 25505, 
25510, 25515, 25530, 25535, 25540, 25545, 25560, 25565, 25570, 
25575, 25600, 25605, 25610-1, 25615, 25620, 25650) 

3. Hip Hip fracture diagnosis (ICD-9 code: 820.xx,733.14) during 
hospitalization AND procedure code during hospitalization (ICD-
9: 78.55, 79.05, 79.15, 79.25, 79.35, 79.65; CPT-4: 27230-27248) 

4. Pelvis Pelvis fracture diagnosis (ICD-9: 808.xx) 

Codes used for identification of confounding variables: Osteoporosis diagnosis (ICD-9-
CM codes 733.0x), presence of bone mineral density test (CPT code 77080, 77085), 
Parkinson’s disease (ICD-9-CM codes 332.xx or 333.0x), Alzheimer’s disease or other 
dementia (ICD-9-CM codes 290.xx, 294.xx, 330.xx, 331.xx), obesity (ICD-9-CM codes 
278.0x, 649.1x, V85.3x, V85.4x), diabetes mellitus (ICD-9-CM codes 250.xx), 
rheumatoid arthritis (ICD-9 codes 714.x), or history of falls, syncope, or gait abnormality 
(ICD-9-CM codes E885, E885.9x, E888.xx, 780.2x, 458.0x, 781.2x, 782.3x) 
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eAppendix. Model Equations 

1. Mixed effect models for calculating adjusted rates of treatment for creating geographic and provider preference IVs 

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 �𝑃𝑃�𝑌𝑌𝑖𝑖𝑖𝑖 = 1�𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖,𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑖𝑖 ,𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑗𝑗
∗�� =  𝛽𝛽0 + 𝛽𝛽1𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖 + 𝛽𝛽2𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑖𝑖 + 𝛽𝛽3𝑗𝑗 

 

∗∗ 𝑀𝑀𝑀𝑀𝑀𝑀 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑤𝑤𝑤𝑤𝑤𝑤 𝑡𝑡ℎ𝑒𝑒 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑓𝑓𝑓𝑓𝑓𝑓 𝐼𝐼𝐼𝐼3 𝑎𝑎𝑎𝑎𝑎𝑎 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑤𝑤𝑤𝑤𝑤𝑤 𝑡𝑡ℎ𝑒𝑒 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑓𝑓𝑓𝑓𝑓𝑓 𝐼𝐼𝐼𝐼4 

𝑌𝑌𝑖𝑖𝑖𝑖 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑖𝑖𝑖𝑖 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑖𝑖 𝑖𝑖𝑖𝑖 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑗𝑗 (𝑜𝑜𝑜𝑜 𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑗𝑗) 

𝛽𝛽0 = 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 

𝛽𝛽1 = 𝐴𝐴𝐴𝐴𝐴𝐴 𝑐𝑐𝑐𝑐 − 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 

𝛽𝛽2 = 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑐𝑐𝑐𝑐 − 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 

𝛽𝛽3𝑗𝑗 = 𝑅𝑅𝑎𝑎𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑡𝑡𝑡𝑡 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑗𝑗 (𝑜𝑜𝑜𝑜 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑗𝑗) 
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Pr(𝐴𝐴𝑖𝑖 = 1|𝐼𝐼𝐼𝐼 = 𝐼𝐼𝑉𝑉𝑖𝑖,𝑋𝑋 = 𝑥𝑥𝑖𝑖)
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𝛽𝛽0 = 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐𝑒𝑒𝑒𝑒𝑒𝑒 

𝛽𝛽1 = 𝐼𝐼𝐼𝐼 𝑐𝑐𝑐𝑐 − 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
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ℎ0(𝑡𝑡) = 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 
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 𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 ∆= 𝐴𝐴 − Pr(𝐴𝐴𝑖𝑖 = 1|𝐼𝐼𝐼𝐼 = 𝐼𝐼𝐼𝐼𝑖𝑖,𝑋𝑋 = 𝑥𝑥𝑖𝑖) 
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