
The State Medicaid Spending Extension of  
The Lewin Group Model

The Alzheimer’s Association contracted with The Lewin 

Group to develop a model on the health and long-term  

care costs of Alzheimer’s disease. The model, which was 

originally developed in 20031 and most recently updated in 

2015,2 includes a national estimate of Medicaid spending  

on individuals with Alzheimer’s and other dementias.3  

Using that underlying model as a starting point, The Lewin 

Group has developed a state Medicaid spending extension 

(“model extension”) for the Alzheimer’s Association, which 

estimates each state’s Medicaid spending on people with 

Alzheimer’s disease and other dementias.

The methodology of the underlying model is detailed in an 

Appendix to the Alzheimer’s Association report Changing 

the Trajectory of Alzheimer’s Disease: How a Treatment  

by 2025 Saves Lives and Dollars.3 This Appendix describes 

only the methodology of the model extension.

To estimate each state’s Medicaid spending on individuals 

with Alzheimer’s disease and other dementias, the  

model extension calculates the sum of home- and 

community-based services (HCBS) spending and nursing 

facility spending for each state. Beginning with the national 

estimates of Medicaid spending from the underlying 

model,3 the model extension assigns a proportion of the 

national spending to each state based on the number of 

individuals with Alzheimer’s disease in that state and the 

relative use and cost of long-term services and supports 

(LTSS) in that state.

 

Medicaid Home- and Community-Based Services 
(HCBS) Spending Estimates

To estimate state-level HCBS spending, the model 

extension assigns a proportion of national spending to  

each state based on:

• relative estimated prevalence of Alzheimer’s disease in 

that state for a given year4 

 

 

Appendix: Methodology 
 
The Alzheimer’s Association report, The Impact of Alzheimer’s on Medicaid Costs: A Growing Burden for 
States, presents information on the costs of Alzheimer’s and other dementias to the Medicaid budgets 
of each state and the District of Columbia. This Appendix describes the model and calculations used in 
developing state Medicaid spending estimates for individuals with Alzheimer’s disease and other 
dementias. 
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Medicaid Home- and Community-Based Services (HCBS) Spending Estimates 
 
To estimate state-level HCBS spending, the model extension assigns a proportion of national spending to 
each state based on: 

 relative estimated prevalence of Alzheimer’s disease in that state for a given year4 (𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦); 
 relative use of HCBS in that state5 (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠); and  
 relative Medicaid expenditures per person served for HCBS in that state5 (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠). 

 
Relative Prevalence of Alzheimer’s Disease. The relative prevalence of Alzheimer’s disease (𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) 
in a given state is estimated by taking the number of adults age 65 and older with Alzheimer’s disease in 
that state as reported by Weuve, et al.,6 divided by the number of older adults with Alzheimer’s disease 
summed across states. 
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 in a given  

state is estimated by taking the number of adults age 65 

and older with Alzheimer’s disease in that state as reported 

by Weuve, et al.,6 divided by the number of older adults  

with Alzheimer’s disease summed across states.

 

wherewhere 𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in a given state in a 
given year, and 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in each of the 
50 states plus the District of Columbia in that year. 
 
Relative Use of Medicaid Home- and Community-Based Services (HCBS). The relative use of HCBS in 
each state (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is estimated by dividing the state-specific HCBS use rate by the national HCBS use 
rate, both as reported by Houser, et al.5 
 

𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
ℎ𝑈𝑈𝑈𝑈

  
 
where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
rate is not available; for those states, the model assumes the national average. 
 
Relative Medicaid HCBS Expenditures Per Person Served for HCBS. The relative Medicaid expenditures 
per person served for HCBS (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) are calculated as the state-specific Medicaid HCBS per capita 
expenditures divided by the national average per capita expenditures, as reported by Houser, et al.5 
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where 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the sum of the state-specific Medicaid non-home health HCBS expenditures for older 
people and adults with physical disabilities per person served plus the expenditures for home health 
services. 𝑥𝑥𝑈𝑈𝑈𝑈 is the same calculation for the national expenditures. For Arizona and Vermont, the model 
assumes the national average since Medicaid HCBS per capita expenditures are not available.  
 
Total State-Specific Medicaid HCBS Spending. To determine the proportion of national Medicaid 
spending for each state, the model extension multiplies the three state-specific weighting values 
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The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
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(𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦, 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and divides by the sum of the weights across all 50 states plus the District of 
Columbia. 
 

𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 =
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𝑖𝑖=1

 

 
The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
 

𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 
 
where 𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the estimate of how much of the national Medicaid HCBS spending for a given 
year is accounted for by a given state.  
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A Growing Burden for States, presents information on the costs of Alzheimer’s and other dementias 
to the Medicaid budgets of each state and the District of Columbia. This Appendix describes the 
model and calculations used in developing state Medicaid spending estimates for individuals with  
Alzheimer’s disease and other dementias.

 

 

Appendix: Methodology 
 
The Alzheimer’s Association report, The Impact of Alzheimer’s on Medicaid Costs: A Growing Burden for 
States, presents information on the costs of Alzheimer’s and other dementias to the Medicaid budgets 
of each state and the District of Columbia. This Appendix describes the model and calculations used in 
developing state Medicaid spending estimates for individuals with Alzheimer’s disease and other 
dementias. 
 
The State Medicaid Spending Extension of The Lewin Group Model 
 
The Alzheimer’s Association contracted with The Lewin Group to develop a model on the health and 
long-term care costs of Alzheimer’s disease. The model, which was originally developed in 20031 and 
most recently updated in 2015,2 includes a national estimate of Medicaid spending on individuals with 
Alzheimer’s and other dementias.3 Using that underlying model as a starting point, The Lewin Group has 
developed a state Medicaid spending extension (“model extension”) for the Alzheimer’s Association, 
which estimates each state’s Medicaid spending on people with Alzheimer’s disease and other 
dementias. 
 
The methodology of the underlying model is detailed in an Appendix to the Alzheimer’s Association 
report Changing the Trajectory of Alzheimer’s Disease: How a Treatment by 2025 Saves Lives and 
Dollars.3 This Appendix describes only the methodology of the model extension. 
 
To estimate each state’s Medicaid spending on individuals with Alzheimer’s disease and other 
dementias, the model extension calculates the sum of home- and community-based services (HCBS) 
spending and nursing facility spending for each state. Beginning with the national estimates of Medicaid 
spending from the underlying model,3 the model extension assigns a proportion of the national 
spending to each state based on the number of individuals with Alzheimer’s disease in that state and the 
relative use and cost of long-term services and supports (LTSS) in that state. 
 
Medicaid Home- and Community-Based Services (HCBS) Spending Estimates 
 
To estimate state-level HCBS spending, the model extension assigns a proportion of national spending to 
each state based on: 

 relative estimated prevalence of Alzheimer’s disease in that state for a given year4 (𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦); 
 relative use of HCBS in that state5 (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠); and  
 relative Medicaid expenditures per person served for HCBS in that state5 (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠). 

 
Relative Prevalence of Alzheimer’s Disease. The relative prevalence of Alzheimer’s disease (𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) 
in a given state is estimated by taking the number of adults age 65 and older with Alzheimer’s disease in 
that state as reported by Weuve, et al.,6 divided by the number of older adults with Alzheimer’s disease 
summed across states. 
 

𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 =
𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦
∑ 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦51
𝑖𝑖=1

 

 



Relative Use of Medicaid Home- and Community-Based 
Services (HCBS). The relative use of HCBS in each state  

           is estimated by dividing the state-specific HCBS use 

rate by the national HCBS use rate, both as reported by 

Houser, et al.5

 

 

where

where 𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in a given state in a 
given year, and 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in each of the 
50 states plus the District of Columbia in that year. 
 
Relative Use of Medicaid Home- and Community-Based Services (HCBS). The relative use of HCBS in 
each state (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is estimated by dividing the state-specific HCBS use rate by the national HCBS use 
rate, both as reported by Houser, et al.5 
 

𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
ℎ𝑈𝑈𝑈𝑈

  
 
where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
rate is not available; for those states, the model assumes the national average. 
 
Relative Medicaid HCBS Expenditures Per Person Served for HCBS. The relative Medicaid expenditures 
per person served for HCBS (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) are calculated as the state-specific Medicaid HCBS per capita 
expenditures divided by the national average per capita expenditures, as reported by Houser, et al.5 
 

𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑥𝑥𝑈𝑈𝑈𝑈

 

 
where 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the sum of the state-specific Medicaid non-home health HCBS expenditures for older 
people and adults with physical disabilities per person served plus the expenditures for home health 
services. 𝑥𝑥𝑈𝑈𝑈𝑈 is the same calculation for the national expenditures. For Arizona and Vermont, the model 
assumes the national average since Medicaid HCBS per capita expenditures are not available.  
 
Total State-Specific Medicaid HCBS Spending. To determine the proportion of national Medicaid 
spending for each state, the model extension multiplies the three state-specific weighting values 
(𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦, 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and divides by the sum of the weights across all 50 states plus the District of 
Columbia. 
 

𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 =
𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 × 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

∑ (𝑝𝑝𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑖𝑖 × 𝑠𝑠𝑖𝑖)50
𝑖𝑖=1

 

 
The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
 

𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 
 
where 𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the estimate of how much of the national Medicaid HCBS spending for a given 
year is accounted for by a given state.  
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where 𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in a given state in a 
given year, and 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in each of the 
50 states plus the District of Columbia in that year. 
 
Relative Use of Medicaid Home- and Community-Based Services (HCBS). The relative use of HCBS in 
each state (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is estimated by dividing the state-specific HCBS use rate by the national HCBS use 
rate, both as reported by Houser, et al.5 
 

𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
ℎ𝑈𝑈𝑈𝑈

  
 
where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
rate is not available; for those states, the model assumes the national average. 
 
Relative Medicaid HCBS Expenditures Per Person Served for HCBS. The relative Medicaid expenditures 
per person served for HCBS (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) are calculated as the state-specific Medicaid HCBS per capita 
expenditures divided by the national average per capita expenditures, as reported by Houser, et al.5 
 

𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
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where 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the sum of the state-specific Medicaid non-home health HCBS expenditures for older 
people and adults with physical disabilities per person served plus the expenditures for home health 
services. 𝑥𝑥𝑈𝑈𝑈𝑈 is the same calculation for the national expenditures. For Arizona and Vermont, the model 
assumes the national average since Medicaid HCBS per capita expenditures are not available.  
 
Total State-Specific Medicaid HCBS Spending. To determine the proportion of national Medicaid 
spending for each state, the model extension multiplies the three state-specific weighting values 
(𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦, 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and divides by the sum of the weights across all 50 states plus the District of 
Columbia. 
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The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
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year is accounted for by a given state.  
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where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
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The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
 

𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 
 
where 𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the estimate of how much of the national Medicaid HCBS spending for a given 
year is accounted for by a given state.  
 
Medicaid Nursing Facility Spending Estimates 
 

are calculated as the 

state-specific Medicaid HCBS per capita expenditures 

divided by the national average per capita expenditures, as 

reported by Houser, et al.5

 

 

where 

where 𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in a given state in a 
given year, and 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in each of the 
50 states plus the District of Columbia in that year. 
 
Relative Use of Medicaid Home- and Community-Based Services (HCBS). The relative use of HCBS in 
each state (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is estimated by dividing the state-specific HCBS use rate by the national HCBS use 
rate, both as reported by Houser, et al.5 
 

𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
ℎ𝑈𝑈𝑈𝑈

  
 
where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
rate is not available; for those states, the model assumes the national average. 
 
Relative Medicaid HCBS Expenditures Per Person Served for HCBS. The relative Medicaid expenditures 
per person served for HCBS (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) are calculated as the state-specific Medicaid HCBS per capita 
expenditures divided by the national average per capita expenditures, as reported by Houser, et al.5 
 

𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑥𝑥𝑈𝑈𝑈𝑈

 

 
where 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the sum of the state-specific Medicaid non-home health HCBS expenditures for older 
people and adults with physical disabilities per person served plus the expenditures for home health 
services. 𝑥𝑥𝑈𝑈𝑈𝑈 is the same calculation for the national expenditures. For Arizona and Vermont, the model 
assumes the national average since Medicaid HCBS per capita expenditures are not available.  
 
Total State-Specific Medicaid HCBS Spending. To determine the proportion of national Medicaid 
spending for each state, the model extension multiplies the three state-specific weighting values 
(𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦, 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and divides by the sum of the weights across all 50 states plus the District of 
Columbia. 
 

𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 =
𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 × 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

∑ (𝑝𝑝𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑖𝑖 × 𝑠𝑠𝑖𝑖)50
𝑖𝑖=1

 

 
The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
 

𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 
 
where 𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the estimate of how much of the national Medicaid HCBS spending for a given 
year is accounted for by a given state.  
 
Medicaid Nursing Facility Spending Estimates 
 

 is the sum of the state-specific Medicaid 

non-home health HCBS expenditures for older people and 

adults with physical disabilities per person served plus the 

expenditures for home health services. 

where 𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in a given state in a 
given year, and 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in each of the 
50 states plus the District of Columbia in that year. 
 
Relative Use of Medicaid Home- and Community-Based Services (HCBS). The relative use of HCBS in 
each state (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is estimated by dividing the state-specific HCBS use rate by the national HCBS use 
rate, both as reported by Houser, et al.5 
 

𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
ℎ𝑈𝑈𝑈𝑈

  
 
where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
rate is not available; for those states, the model assumes the national average. 
 
Relative Medicaid HCBS Expenditures Per Person Served for HCBS. The relative Medicaid expenditures 
per person served for HCBS (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) are calculated as the state-specific Medicaid HCBS per capita 
expenditures divided by the national average per capita expenditures, as reported by Houser, et al.5 
 

𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑥𝑥𝑈𝑈𝑈𝑈

 

 
where 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the sum of the state-specific Medicaid non-home health HCBS expenditures for older 
people and adults with physical disabilities per person served plus the expenditures for home health 
services. 𝑥𝑥𝑈𝑈𝑈𝑈 is the same calculation for the national expenditures. For Arizona and Vermont, the model 
assumes the national average since Medicaid HCBS per capita expenditures are not available.  
 
Total State-Specific Medicaid HCBS Spending. To determine the proportion of national Medicaid 
spending for each state, the model extension multiplies the three state-specific weighting values 
(𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦, 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and divides by the sum of the weights across all 50 states plus the District of 
Columbia. 
 

𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 =
𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 × 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

∑ (𝑝𝑝𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑖𝑖 × 𝑠𝑠𝑖𝑖)50
𝑖𝑖=1

 

 
The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
 

𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 
 
where 𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the estimate of how much of the national Medicaid HCBS spending for a given 
year is accounted for by a given state.  
 
Medicaid Nursing Facility Spending Estimates 
 

is the same 

calculation for the national expenditures. For Arizona and 

Vermont, the model assumes the national average since 

Medicaid HCBS per capita expenditures are not available. 

Total State-Specific Medicaid HCBS Spending. To 

determine the proportion of national Medicaid spending  

for each state, the model extension multiplies the three 

state-specific weighting values 

where 𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in a given state in a 
given year, and 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in each of the 
50 states plus the District of Columbia in that year. 
 
Relative Use of Medicaid Home- and Community-Based Services (HCBS). The relative use of HCBS in 
each state (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is estimated by dividing the state-specific HCBS use rate by the national HCBS use 
rate, both as reported by Houser, et al.5 
 

𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
ℎ𝑈𝑈𝑈𝑈

  
 
where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
rate is not available; for those states, the model assumes the national average. 
 
Relative Medicaid HCBS Expenditures Per Person Served for HCBS. The relative Medicaid expenditures 
per person served for HCBS (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) are calculated as the state-specific Medicaid HCBS per capita 
expenditures divided by the national average per capita expenditures, as reported by Houser, et al.5 
 

𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑥𝑥𝑈𝑈𝑈𝑈

 

 
where 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the sum of the state-specific Medicaid non-home health HCBS expenditures for older 
people and adults with physical disabilities per person served plus the expenditures for home health 
services. 𝑥𝑥𝑈𝑈𝑈𝑈 is the same calculation for the national expenditures. For Arizona and Vermont, the model 
assumes the national average since Medicaid HCBS per capita expenditures are not available.  
 
Total State-Specific Medicaid HCBS Spending. To determine the proportion of national Medicaid 
spending for each state, the model extension multiplies the three state-specific weighting values 
(𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦, 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and divides by the sum of the weights across all 50 states plus the District of 
Columbia. 
 

𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 =
𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 × 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

∑ (𝑝𝑝𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑖𝑖 × 𝑠𝑠𝑖𝑖)50
𝑖𝑖=1

 

 
The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
 

𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 
 
where 𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the estimate of how much of the national Medicaid HCBS spending for a given 
year is accounted for by a given state.  
 
Medicaid Nursing Facility Spending Estimates 
 

 and 

divides by the sum of the weights across all 50 states  

plus the District of Columbia.

 

The model extension then multiplies each state-specific 

weighting factor by the national Medicaid community 

spending estimate from the underlying model 

where 𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in a given state in a 
given year, and 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in each of the 
50 states plus the District of Columbia in that year. 
 
Relative Use of Medicaid Home- and Community-Based Services (HCBS). The relative use of HCBS in 
each state (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is estimated by dividing the state-specific HCBS use rate by the national HCBS use 
rate, both as reported by Houser, et al.5 
 

𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
ℎ𝑈𝑈𝑈𝑈

  
 
where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
rate is not available; for those states, the model assumes the national average. 
 
Relative Medicaid HCBS Expenditures Per Person Served for HCBS. The relative Medicaid expenditures 
per person served for HCBS (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) are calculated as the state-specific Medicaid HCBS per capita 
expenditures divided by the national average per capita expenditures, as reported by Houser, et al.5 
 

𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑥𝑥𝑈𝑈𝑈𝑈

 

 
where 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the sum of the state-specific Medicaid non-home health HCBS expenditures for older 
people and adults with physical disabilities per person served plus the expenditures for home health 
services. 𝑥𝑥𝑈𝑈𝑈𝑈 is the same calculation for the national expenditures. For Arizona and Vermont, the model 
assumes the national average since Medicaid HCBS per capita expenditures are not available.  
 
Total State-Specific Medicaid HCBS Spending. To determine the proportion of national Medicaid 
spending for each state, the model extension multiplies the three state-specific weighting values 
(𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦, 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and divides by the sum of the weights across all 50 states plus the District of 
Columbia. 
 

𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 =
𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 × 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

∑ (𝑝𝑝𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑖𝑖 × 𝑠𝑠𝑖𝑖)50
𝑖𝑖=1

 

 
The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
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where 𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the estimate of how much of the national Medicaid HCBS spending for a given 
year is accounted for by a given state.  
 
Medicaid Nursing Facility Spending Estimates 
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ℎ𝑈𝑈𝑈𝑈
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The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
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 is the estimate of how much of the 

national Medicaid HCBS spending for a given year is 

accounted for by a given state. 

 

Medicaid Nursing Facility Spending Estimates

For Medicaid nursing facility spending estimates, the model 

extension assigns a proportion of national expenditures to 

each state based on:

•  relative proportion of nursing home users with moderate to 

severe cognitive impairment in that state7 

For Medicaid nursing facility spending estimates, the model extension assigns a proportion of national 
expenditures to each state based on: 

 relative proportion of nursing home users with moderate to severe cognitive impairment in that 
state7 (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦); and 

 relative Medicaid expenditures per nursing facility resident in that state5 (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠). 
 
Relative Proportion of Nursing Home Users with Cognitive Impairment. The estimate of nursing facility 
spending per state starts with an estimate of the number of people with moderate to severe cognitive 
impairment* residing in nursing facilities in a given state, based on 2012 data from the Centers for 
Medicare and Medicaid Services.7 The proportion of national nursing home users with moderate to 
severe cognitive impairment in a state (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012) is given by: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012 =
(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)) × 𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑈𝑈𝑆𝑆) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑈𝑈𝑆𝑆)) × 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆
 

 
where 𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀 and 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆 are the rates of moderate and severe cognitive impairment in nursing homes, and 
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 and 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆 are the total number of nursing home residents. 
 
The number of people using nursing homes is expected to grow over time with the aging population. In 
order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
prevalence of Alzheimer’s disease among those age 85 and older, reported by Weuve, et al.6 The model 
extension uses the percentage increase in Alzheimer’s prevalence among this subpopulation as a proxy 
for the percentage increase in total nursing home residents given the high rates of prevalence and long 
length of stays in nursing homes among this population. The adjusted number of nursing home users for 
a given year (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is calculated as: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012𝑋𝑋
𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦
𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012

 

 
where (𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is the number of people age 85 and older with Alzheimer’s disease in a given 
state in a given year.  
 
Relative Medicaid Nursing Facility Expenditures Per Person Served. The model extension calculates the 
relative Medicaid spending on nursing facilities in a given state (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) using average per person 
Medicaid expenditures on nursing facility services for each state (𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and the nation (𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆), as 
reported by Houser, et al.5  
 

𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆

 

 

                                                           
* State-by-state data on the number of nursing home residents with Alzheimer’s disease or other 
dementias are limited. The model extension uses the rates of moderate to severe cognitive impairment 
among nursing home residents as a proxy for dementia. 
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•  relative Medicaid expenditures per nursing facility resident 

in that state5 

For Medicaid nursing facility spending estimates, the model extension assigns a proportion of national 
expenditures to each state based on: 

 relative proportion of nursing home users with moderate to severe cognitive impairment in that 
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Relative Proportion of Nursing Home Users with Cognitive Impairment. The estimate of nursing facility 
spending per state starts with an estimate of the number of people with moderate to severe cognitive 
impairment* residing in nursing facilities in a given state, based on 2012 data from the Centers for 
Medicare and Medicaid Services.7 The proportion of national nursing home users with moderate to 
severe cognitive impairment in a state (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012) is given by: 
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The number of people using nursing homes is expected to grow over time with the aging population. In 
order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
prevalence of Alzheimer’s disease among those age 85 and older, reported by Weuve, et al.6 The model 
extension uses the percentage increase in Alzheimer’s prevalence among this subpopulation as a proxy 
for the percentage increase in total nursing home residents given the high rates of prevalence and long 
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* State-by-state data on the number of nursing home residents with Alzheimer’s disease or other 
dementias are limited. The model extension uses the rates of moderate to severe cognitive impairment 
among nursing home residents as a proxy for dementia. 
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residing in nursing facilities in a given state, based on 2012 
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The proportion of national nursing home users with 

moderate to severe cognitive impairment in a state 

For Medicaid nursing facility spending estimates, the model extension assigns a proportion of national 
expenditures to each state based on: 

 relative proportion of nursing home users with moderate to severe cognitive impairment in that 
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Relative Proportion of Nursing Home Users with Cognitive Impairment. The estimate of nursing facility 
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The number of people using nursing homes is expected to grow over time with the aging population. In 
order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
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order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
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* State-by-state data on the number of nursing home residents with Alzheimer’s disease or other 
dementias are limited. The model extension uses the rates of moderate to severe cognitive impairment 
among nursing home residents as a proxy for dementia. 
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For Medicaid nursing facility spending estimates, the model extension assigns a proportion of national 
expenditures to each state based on: 
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Relative Proportion of Nursing Home Users with Cognitive Impairment. The estimate of nursing facility 
spending per state starts with an estimate of the number of people with moderate to severe cognitive 
impairment* residing in nursing facilities in a given state, based on 2012 data from the Centers for 
Medicare and Medicaid Services.7 The proportion of national nursing home users with moderate to 
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The number of people using nursing homes is expected to grow over time with the aging population. In 
order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
prevalence of Alzheimer’s disease among those age 85 and older, reported by Weuve, et al.6 The model 
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* State-by-state data on the number of nursing home residents with Alzheimer’s disease or other 
dementias are limited. The model extension uses the rates of moderate to severe cognitive impairment 
among nursing home residents as a proxy for dementia. 
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Relative Proportion of Nursing Home Users with Cognitive Impairment. The estimate of nursing facility 
spending per state starts with an estimate of the number of people with moderate to severe cognitive 
impairment* residing in nursing facilities in a given state, based on 2012 data from the Centers for 
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The number of people using nursing homes is expected to grow over time with the aging population. In 
order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
prevalence of Alzheimer’s disease among those age 85 and older, reported by Weuve, et al.6 The model 
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For Medicaid nursing facility spending estimates, the model extension assigns a proportion of national 
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state7 (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦); and 

 relative Medicaid expenditures per nursing facility resident in that state5 (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠). 
 
Relative Proportion of Nursing Home Users with Cognitive Impairment. The estimate of nursing facility 
spending per state starts with an estimate of the number of people with moderate to severe cognitive 
impairment* residing in nursing facilities in a given state, based on 2012 data from the Centers for 
Medicare and Medicaid Services.7 The proportion of national nursing home users with moderate to 
severe cognitive impairment in a state (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012) is given by: 
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order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
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for the percentage increase in total nursing home residents given the high rates of prevalence and long 
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where 𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in a given state in a 
given year, and 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in each of the 
50 states plus the District of Columbia in that year. 
 
Relative Use of Medicaid Home- and Community-Based Services (HCBS). The relative use of HCBS in 
each state (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is estimated by dividing the state-specific HCBS use rate by the national HCBS use 
rate, both as reported by Houser, et al.5 
 

𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
ℎ𝑈𝑈𝑈𝑈

  
 
where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
rate is not available; for those states, the model assumes the national average. 
 
Relative Medicaid HCBS Expenditures Per Person Served for HCBS. The relative Medicaid expenditures 
per person served for HCBS (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) are calculated as the state-specific Medicaid HCBS per capita 
expenditures divided by the national average per capita expenditures, as reported by Houser, et al.5 
 

𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑥𝑥𝑈𝑈𝑈𝑈

 

 
where 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the sum of the state-specific Medicaid non-home health HCBS expenditures for older 
people and adults with physical disabilities per person served plus the expenditures for home health 
services. 𝑥𝑥𝑈𝑈𝑈𝑈 is the same calculation for the national expenditures. For Arizona and Vermont, the model 
assumes the national average since Medicaid HCBS per capita expenditures are not available.  
 
Total State-Specific Medicaid HCBS Spending. To determine the proportion of national Medicaid 
spending for each state, the model extension multiplies the three state-specific weighting values 
(𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦, 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and divides by the sum of the weights across all 50 states plus the District of 
Columbia. 
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The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
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where 𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the estimate of how much of the national Medicaid HCBS spending for a given 
year is accounted for by a given state.  
 
Medicaid Nursing Facility Spending Estimates 
 

where 𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in a given state in a 
given year, and 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in each of the 
50 states plus the District of Columbia in that year. 
 
Relative Use of Medicaid Home- and Community-Based Services (HCBS). The relative use of HCBS in 
each state (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is estimated by dividing the state-specific HCBS use rate by the national HCBS use 
rate, both as reported by Houser, et al.5 
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where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
rate is not available; for those states, the model assumes the national average. 
 
Relative Medicaid HCBS Expenditures Per Person Served for HCBS. The relative Medicaid expenditures 
per person served for HCBS (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) are calculated as the state-specific Medicaid HCBS per capita 
expenditures divided by the national average per capita expenditures, as reported by Houser, et al.5 
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where 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the sum of the state-specific Medicaid non-home health HCBS expenditures for older 
people and adults with physical disabilities per person served plus the expenditures for home health 
services. 𝑥𝑥𝑈𝑈𝑈𝑈 is the same calculation for the national expenditures. For Arizona and Vermont, the model 
assumes the national average since Medicaid HCBS per capita expenditures are not available.  
 
Total State-Specific Medicaid HCBS Spending. To determine the proportion of national Medicaid 
spending for each state, the model extension multiplies the three state-specific weighting values 
(𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦, 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and divides by the sum of the weights across all 50 states plus the District of 
Columbia. 
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The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
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where 𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the estimate of how much of the national Medicaid HCBS spending for a given 
year is accounted for by a given state.  
 
Medicaid Nursing Facility Spending Estimates 
 

where 𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in a given state in a 
given year, and 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in each of the 
50 states plus the District of Columbia in that year. 
 
Relative Use of Medicaid Home- and Community-Based Services (HCBS). The relative use of HCBS in 
each state (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is estimated by dividing the state-specific HCBS use rate by the national HCBS use 
rate, both as reported by Houser, et al.5 
 

𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
ℎ𝑈𝑈𝑈𝑈

  
 
where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
rate is not available; for those states, the model assumes the national average. 
 
Relative Medicaid HCBS Expenditures Per Person Served for HCBS. The relative Medicaid expenditures 
per person served for HCBS (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) are calculated as the state-specific Medicaid HCBS per capita 
expenditures divided by the national average per capita expenditures, as reported by Houser, et al.5 
 

𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑥𝑥𝑈𝑈𝑈𝑈

 

 
where 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the sum of the state-specific Medicaid non-home health HCBS expenditures for older 
people and adults with physical disabilities per person served plus the expenditures for home health 
services. 𝑥𝑥𝑈𝑈𝑈𝑈 is the same calculation for the national expenditures. For Arizona and Vermont, the model 
assumes the national average since Medicaid HCBS per capita expenditures are not available.  
 
Total State-Specific Medicaid HCBS Spending. To determine the proportion of national Medicaid 
spending for each state, the model extension multiplies the three state-specific weighting values 
(𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦, 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and divides by the sum of the weights across all 50 states plus the District of 
Columbia. 
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The model extension then multiplies each state-specific weighting factor by the national Medicaid 
community spending estimate from the underlying model (𝑤𝑤𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦): 
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where 𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the estimate of how much of the national Medicaid HCBS spending for a given 
year is accounted for by a given state.  
 
Medicaid Nursing Facility Spending Estimates 
 

where 𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in a given state in a 
given year, and 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in each of the 
50 states plus the District of Columbia in that year. 
 
Relative Use of Medicaid Home- and Community-Based Services (HCBS). The relative use of HCBS in 
each state (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is estimated by dividing the state-specific HCBS use rate by the national HCBS use 
rate, both as reported by Houser, et al.5 
 

𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
ℎ𝑈𝑈𝑈𝑈

  
 
where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
rate is not available; for those states, the model assumes the national average. 
 
Relative Medicaid HCBS Expenditures Per Person Served for HCBS. The relative Medicaid expenditures 
per person served for HCBS (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) are calculated as the state-specific Medicaid HCBS per capita 
expenditures divided by the national average per capita expenditures, as reported by Houser, et al.5 
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where 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the sum of the state-specific Medicaid non-home health HCBS expenditures for older 
people and adults with physical disabilities per person served plus the expenditures for home health 
services. 𝑥𝑥𝑈𝑈𝑈𝑈 is the same calculation for the national expenditures. For Arizona and Vermont, the model 
assumes the national average since Medicaid HCBS per capita expenditures are not available.  
 
Total State-Specific Medicaid HCBS Spending. To determine the proportion of national Medicaid 
spending for each state, the model extension multiplies the three state-specific weighting values 
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Columbia. 
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where 𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the estimate of how much of the national Medicaid HCBS spending for a given 
year is accounted for by a given state.  
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given year, and 𝑁𝑁𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the number of older adults with Alzheimer’s disease that reside in each of the 
50 states plus the District of Columbia in that year. 
 
Relative Use of Medicaid Home- and Community-Based Services (HCBS). The relative use of HCBS in 
each state (𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is estimated by dividing the state-specific HCBS use rate by the national HCBS use 
rate, both as reported by Houser, et al.5 
 

𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
ℎ𝑈𝑈𝑈𝑈

  
 
where ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the state-specific HCBS use rate per 1,000 people and ℎ𝑈𝑈𝑈𝑈 is the U.S. HCBS use rate per 
1,000 people. Because of the unique nature of the Arizona and Vermont LTSS systems, the HCBS use 
rate is not available; for those states, the model assumes the national average. 
 
Relative Medicaid HCBS Expenditures Per Person Served for HCBS. The relative Medicaid expenditures 
per person served for HCBS (𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) are calculated as the state-specific Medicaid HCBS per capita 
expenditures divided by the national average per capita expenditures, as reported by Houser, et al.5 
 

𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑥𝑥𝑈𝑈𝑈𝑈

 

 
where 𝑥𝑥𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the sum of the state-specific Medicaid non-home health HCBS expenditures for older 
people and adults with physical disabilities per person served plus the expenditures for home health 
services. 𝑥𝑥𝑈𝑈𝑈𝑈 is the same calculation for the national expenditures. For Arizona and Vermont, the model 
assumes the national average since Medicaid HCBS per capita expenditures are not available.  
 
Total State-Specific Medicaid HCBS Spending. To determine the proportion of national Medicaid 
spending for each state, the model extension multiplies the three state-specific weighting values 
(𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦, 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and divides by the sum of the weights across all 50 states plus the District of 
Columbia. 
 

𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 =
𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 × 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

∑ (𝑝𝑝𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑖𝑖 × 𝑠𝑠𝑖𝑖)50
𝑖𝑖=1

 

 
The model extension then multiplies each state-specific weighting factor by the national Medicaid 
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where 𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 is the estimate of how much of the national Medicaid HCBS spending for a given 
year is accounted for by a given state.  
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(𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦, 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and divides by the sum of the weights across all 50 states plus the District of 
Columbia. 
 

𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 =
𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 × 𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

∑ (𝑝𝑝𝑖𝑖,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑟𝑟𝑖𝑖 × 𝑠𝑠𝑖𝑖)50
𝑖𝑖=1

 

 
The model extension then multiplies each state-specific weighting factor by the national Medicaid 
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year is accounted for by a given state.  
 
Medicaid Nursing Facility Spending Estimates 
 

For Medicaid nursing facility spending estimates, the model extension assigns a proportion of national 
expenditures to each state based on: 

 relative proportion of nursing home users with moderate to severe cognitive impairment in that 
state7 (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦); and 

 relative Medicaid expenditures per nursing facility resident in that state5 (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠). 
 
Relative Proportion of Nursing Home Users with Cognitive Impairment. The estimate of nursing facility 
spending per state starts with an estimate of the number of people with moderate to severe cognitive 
impairment* residing in nursing facilities in a given state, based on 2012 data from the Centers for 
Medicare and Medicaid Services.7 The proportion of national nursing home users with moderate to 
severe cognitive impairment in a state (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012) is given by: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012 =
(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)) × 𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑈𝑈𝑆𝑆) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑈𝑈𝑆𝑆)) × 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆
 

 
where 𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀 and 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆 are the rates of moderate and severe cognitive impairment in nursing homes, and 
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 and 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆 are the total number of nursing home residents. 
 
The number of people using nursing homes is expected to grow over time with the aging population. In 
order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
prevalence of Alzheimer’s disease among those age 85 and older, reported by Weuve, et al.6 The model 
extension uses the percentage increase in Alzheimer’s prevalence among this subpopulation as a proxy 
for the percentage increase in total nursing home residents given the high rates of prevalence and long 
length of stays in nursing homes among this population. The adjusted number of nursing home users for 
a given year (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is calculated as: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012𝑋𝑋
𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦
𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012

 

 
where (𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is the number of people age 85 and older with Alzheimer’s disease in a given 
state in a given year.  
 
Relative Medicaid Nursing Facility Expenditures Per Person Served. The model extension calculates the 
relative Medicaid spending on nursing facilities in a given state (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) using average per person 
Medicaid expenditures on nursing facility services for each state (𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and the nation (𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆), as 
reported by Houser, et al.5  
 

𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆

 

 

                                                           
* State-by-state data on the number of nursing home residents with Alzheimer’s disease or other 
dementias are limited. The model extension uses the rates of moderate to severe cognitive impairment 
among nursing home residents as a proxy for dementia. 

For Medicaid nursing facility spending estimates, the model extension assigns a proportion of national 
expenditures to each state based on: 

 relative proportion of nursing home users with moderate to severe cognitive impairment in that 
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Relative Proportion of Nursing Home Users with Cognitive Impairment. The estimate of nursing facility 
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𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012 =
(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)) × 𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑈𝑈𝑆𝑆) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑈𝑈𝑆𝑆)) × 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆
 

 
where 𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀 and 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆 are the rates of moderate and severe cognitive impairment in nursing homes, and 
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 and 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆 are the total number of nursing home residents. 
 
The number of people using nursing homes is expected to grow over time with the aging population. In 
order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
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* State-by-state data on the number of nursing home residents with Alzheimer’s disease or other 
dementias are limited. The model extension uses the rates of moderate to severe cognitive impairment 
among nursing home residents as a proxy for dementia. 

For Medicaid nursing facility spending estimates, the model extension assigns a proportion of national 
expenditures to each state based on: 

 relative proportion of nursing home users with moderate to severe cognitive impairment in that 
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spending per state starts with an estimate of the number of people with moderate to severe cognitive 
impairment* residing in nursing facilities in a given state, based on 2012 data from the Centers for 
Medicare and Medicaid Services.7 The proportion of national nursing home users with moderate to 
severe cognitive impairment in a state (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012) is given by: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012 =
(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)) × 𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑈𝑈𝑆𝑆) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑈𝑈𝑆𝑆)) × 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆
 

 
where 𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀 and 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆 are the rates of moderate and severe cognitive impairment in nursing homes, and 
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 and 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆 are the total number of nursing home residents. 
 
The number of people using nursing homes is expected to grow over time with the aging population. In 
order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
prevalence of Alzheimer’s disease among those age 85 and older, reported by Weuve, et al.6 The model 
extension uses the percentage increase in Alzheimer’s prevalence among this subpopulation as a proxy 
for the percentage increase in total nursing home residents given the high rates of prevalence and long 
length of stays in nursing homes among this population. The adjusted number of nursing home users for 
a given year (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is calculated as: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012𝑋𝑋
𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦
𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012

 

 
where (𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is the number of people age 85 and older with Alzheimer’s disease in a given 
state in a given year.  
 
Relative Medicaid Nursing Facility Expenditures Per Person Served. The model extension calculates the 
relative Medicaid spending on nursing facilities in a given state (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) using average per person 
Medicaid expenditures on nursing facility services for each state (𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and the nation (𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆), as 
reported by Houser, et al.5  
 

𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆

 

 

                                                           
* State-by-state data on the number of nursing home residents with Alzheimer’s disease or other 
dementias are limited. The model extension uses the rates of moderate to severe cognitive impairment 
among nursing home residents as a proxy for dementia. 
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Relative Medicaid Nursing Facility Expenditures Per  
Person Served. The model extension calculates the relative 

Medicaid spending on nursing facilities in a given state 

For Medicaid nursing facility spending estimates, the model extension assigns a proportion of national 
expenditures to each state based on: 

 relative proportion of nursing home users with moderate to severe cognitive impairment in that 
state7 (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦); and 

 relative Medicaid expenditures per nursing facility resident in that state5 (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠). 
 
Relative Proportion of Nursing Home Users with Cognitive Impairment. The estimate of nursing facility 
spending per state starts with an estimate of the number of people with moderate to severe cognitive 
impairment* residing in nursing facilities in a given state, based on 2012 data from the Centers for 
Medicare and Medicaid Services.7 The proportion of national nursing home users with moderate to 
severe cognitive impairment in a state (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012) is given by: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012 =
(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)) × 𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑈𝑈𝑆𝑆) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑈𝑈𝑆𝑆)) × 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆
 

 
where 𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀 and 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆 are the rates of moderate and severe cognitive impairment in nursing homes, and 
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 and 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆 are the total number of nursing home residents. 
 
The number of people using nursing homes is expected to grow over time with the aging population. In 
order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
prevalence of Alzheimer’s disease among those age 85 and older, reported by Weuve, et al.6 The model 
extension uses the percentage increase in Alzheimer’s prevalence among this subpopulation as a proxy 
for the percentage increase in total nursing home residents given the high rates of prevalence and long 
length of stays in nursing homes among this population. The adjusted number of nursing home users for 
a given year (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is calculated as: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012𝑋𝑋
𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦
𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012

 

 
where (𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is the number of people age 85 and older with Alzheimer’s disease in a given 
state in a given year.  
 
Relative Medicaid Nursing Facility Expenditures Per Person Served. The model extension calculates the 
relative Medicaid spending on nursing facilities in a given state (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) using average per person 
Medicaid expenditures on nursing facility services for each state (𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and the nation (𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆), as 
reported by Houser, et al.5  
 

𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆

 

 

                                                           
* State-by-state data on the number of nursing home residents with Alzheimer’s disease or other 
dementias are limited. The model extension uses the rates of moderate to severe cognitive impairment 
among nursing home residents as a proxy for dementia. 

 using average per person Medicaid expenditures on 

nursing facility services for each state 

For Medicaid nursing facility spending estimates, the model extension assigns a proportion of national 
expenditures to each state based on: 

 relative proportion of nursing home users with moderate to severe cognitive impairment in that 
state7 (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦); and 

 relative Medicaid expenditures per nursing facility resident in that state5 (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠). 
 
Relative Proportion of Nursing Home Users with Cognitive Impairment. The estimate of nursing facility 
spending per state starts with an estimate of the number of people with moderate to severe cognitive 
impairment* residing in nursing facilities in a given state, based on 2012 data from the Centers for 
Medicare and Medicaid Services.7 The proportion of national nursing home users with moderate to 
severe cognitive impairment in a state (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012) is given by: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012 =
(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)) × 𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑈𝑈𝑆𝑆) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑈𝑈𝑆𝑆)) × 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆
 

 
where 𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀 and 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆 are the rates of moderate and severe cognitive impairment in nursing homes, and 
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 and 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆 are the total number of nursing home residents. 
 
The number of people using nursing homes is expected to grow over time with the aging population. In 
order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
prevalence of Alzheimer’s disease among those age 85 and older, reported by Weuve, et al.6 The model 
extension uses the percentage increase in Alzheimer’s prevalence among this subpopulation as a proxy 
for the percentage increase in total nursing home residents given the high rates of prevalence and long 
length of stays in nursing homes among this population. The adjusted number of nursing home users for 
a given year (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is calculated as: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012𝑋𝑋
𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦
𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012

 

 
where (𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is the number of people age 85 and older with Alzheimer’s disease in a given 
state in a given year.  
 
Relative Medicaid Nursing Facility Expenditures Per Person Served. The model extension calculates the 
relative Medicaid spending on nursing facilities in a given state (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) using average per person 
Medicaid expenditures on nursing facility services for each state (𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and the nation (𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆), as 
reported by Houser, et al.5  
 

𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆

 

 

                                                           
* State-by-state data on the number of nursing home residents with Alzheimer’s disease or other 
dementias are limited. The model extension uses the rates of moderate to severe cognitive impairment 
among nursing home residents as a proxy for dementia. 

 and the 

nation 

For Medicaid nursing facility spending estimates, the model extension assigns a proportion of national 
expenditures to each state based on: 

 relative proportion of nursing home users with moderate to severe cognitive impairment in that 
state7 (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦); and 

 relative Medicaid expenditures per nursing facility resident in that state5 (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠). 
 
Relative Proportion of Nursing Home Users with Cognitive Impairment. The estimate of nursing facility 
spending per state starts with an estimate of the number of people with moderate to severe cognitive 
impairment* residing in nursing facilities in a given state, based on 2012 data from the Centers for 
Medicare and Medicaid Services.7 The proportion of national nursing home users with moderate to 
severe cognitive impairment in a state (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012) is given by: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012 =
(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)) × 𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑈𝑈𝑆𝑆) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑈𝑈𝑆𝑆)) × 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆
 

 
where 𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀 and 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆 are the rates of moderate and severe cognitive impairment in nursing homes, and 
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 and 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆 are the total number of nursing home residents. 
 
The number of people using nursing homes is expected to grow over time with the aging population. In 
order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
prevalence of Alzheimer’s disease among those age 85 and older, reported by Weuve, et al.6 The model 
extension uses the percentage increase in Alzheimer’s prevalence among this subpopulation as a proxy 
for the percentage increase in total nursing home residents given the high rates of prevalence and long 
length of stays in nursing homes among this population. The adjusted number of nursing home users for 
a given year (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is calculated as: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012𝑋𝑋
𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦
𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012

 

 
where (𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is the number of people age 85 and older with Alzheimer’s disease in a given 
state in a given year.  
 
Relative Medicaid Nursing Facility Expenditures Per Person Served. The model extension calculates the 
relative Medicaid spending on nursing facilities in a given state (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) using average per person 
Medicaid expenditures on nursing facility services for each state (𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and the nation (𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆), as 
reported by Houser, et al.5  
 

𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆

 

 

                                                           
* State-by-state data on the number of nursing home residents with Alzheimer’s disease or other 
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The model extension then multiplies each state’s weighting factor by the national Medicaid nursing 
facility spending estimate from the underlying model (𝑧𝑧𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦). 
 

𝑀𝑀𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑤𝑤𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 × 𝑧𝑧𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 
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spending (𝑀𝑀𝑀𝑀𝑀𝑀𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) to derive the total state Medicaid spending on individuals with Alzheimer’s 
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For Medicaid nursing facility spending estimates, the model extension assigns a proportion of national 
expenditures to each state based on: 

 relative proportion of nursing home users with moderate to severe cognitive impairment in that 
state7 (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦); and 

 relative Medicaid expenditures per nursing facility resident in that state5 (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠). 
 
Relative Proportion of Nursing Home Users with Cognitive Impairment. The estimate of nursing facility 
spending per state starts with an estimate of the number of people with moderate to severe cognitive 
impairment* residing in nursing facilities in a given state, based on 2012 data from the Centers for 
Medicare and Medicaid Services.7 The proportion of national nursing home users with moderate to 
severe cognitive impairment in a state (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012) is given by: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012 =
(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)) × 𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

(𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀(𝑈𝑈𝑆𝑆) + 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆(𝑈𝑈𝑆𝑆)) × 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆
 

 
where 𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀 and 𝑖𝑖𝑆𝑆𝑠𝑠𝑆𝑆 are the rates of moderate and severe cognitive impairment in nursing homes, and 
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 and 𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆 are the total number of nursing home residents. 
 
The number of people using nursing homes is expected to grow over time with the aging population. In 
order to estimate the number of users, and thus the number of residents with Alzheimer’s and other 
dementias, for the years 2015 and 2025, the model extension increases the total number of nursing 
home residents in each state and the nation by same proportion as the respective increase in the 
prevalence of Alzheimer’s disease among those age 85 and older, reported by Weuve, et al.6 The model 
extension uses the percentage increase in Alzheimer’s prevalence among this subpopulation as a proxy 
for the percentage increase in total nursing home residents given the high rates of prevalence and long 
length of stays in nursing homes among this population. The adjusted number of nursing home users for 
a given year (𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is calculated as: 
 

𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦 = 𝑢𝑢𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,2012𝑋𝑋
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where (𝑁𝑁(85+)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦) is the number of people age 85 and older with Alzheimer’s disease in a given 
state in a given year.  
 
Relative Medicaid Nursing Facility Expenditures Per Person Served. The model extension calculates the 
relative Medicaid spending on nursing facilities in a given state (𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) using average per person 
Medicaid expenditures on nursing facility services for each state (𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) and the nation (𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆), as 
reported by Houser, et al.5  
 

𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =
𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑛𝑛𝑛𝑛𝑈𝑈𝑆𝑆

 

 

                                                           
* State-by-state data on the number of nursing home residents with Alzheimer’s disease or other 
dementias are limited. The model extension uses the rates of moderate to severe cognitive impairment 
among nursing home residents as a proxy for dementia. 


