Supplementary Appendix 2: 
Rationale for the Covariate types used

Demographics of Fee-for-Service (FFS) Medicare beneficiaries: 
Medicare FFS beneficiaries vary in their socio-demographics and clinical characteristics by county, which may affect utilization patterns beyond rural or urban location,1-3 beyond the overall socio-demographics and medical diagnoses aggregated into the Hierarchical Condition Category Severity Score. Finally, the number of enrollees in the Medicare FFS program vs Medicare Advantage Plans vary across rural and urban geographies and over time,6 7 and therefore are controlled for in analyses.

Rates of key chronic conditions of the Medicare FFS beneficiaries
Stroke prevalence varies substantially across geographies, including for Medicare FFS beneficiaries,4 and is one prevalent condition for post-acute care whose outcomes vary by therapy intensity level in IRFs vs SNFs.5 We also account for other major neurological, cardiac, and musculoskeletal conditions prevalent among Medicare FFS beneficiaries.

Medicare spending, adjusted per region (beneficiaries Part A and B): 
Healthcare spending, even adjusted for varying payment rates across regions,8 varies substantially across the USA and for FFS Medicare enrollees.9 While regional disparities have been decreasing,10 including for some post-acute providers such as Home Health Agencies,11 they are still prevalent and should be controlled for,1 12 including for acute care spending as a likely antecedent of post-acute care utilization. 

Disability statistics, e.g., poverty and employment – county-level: 
Disability rates are unevenly distributed between geographies, especially rural and urban.13-16 Also, where health services were available, many people with disabilities may not be able to afford the cost to seeking healthcare,17 18 because of the extra cost of living with disability.19 20 People with disabilities often have lower employment rates and income,15 21 which can affect the utilization for healthcare beyond need, even for the elderly who may forego health care due to out-of-pocket costs.15  

Community-level health indicators (e.g., health access & socio-economic development): 
Arising from multiple social determinants, people with disabilities often have poorer health, increased health risks (e.g. obesity), and poorer health care access, including for preventive care.15 17 18 22 23 These disparities are more pronounced in rural communities, which often experience a higher prevalence of poorer social determinants of health.13 17 24-26 Under-utilization of preventive or other health services (due to lack of insurance23, lower perceived need for care25 or lower disposable income15 21) may also lead to community-level disparities in the onset or aggravation of health conditions or disabilities, including secondary.27 28 Hence, community-level health and social determinants of health that may be associated to disability, rehabilitation needs, and underserved communities are controlled for.
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