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Abstract Health care spending for the nursing home sector has been an understudied 
topic despite institutionalized long-term care patients often facing higher 
mortality rates, having numerous and serious comorbidities, and accounting 
for over $194 billion dollars in personal health care expenditure just in 2018. 
Research on this population is increasing in importance as the U.S. popula-
tion ages, but data limitations have constrained investigations in this area. 
To improve measurement for this significant sector of health care, this study 
utilizes Medicaid Analytic eXtract (MAX) Long-Term Care (LT) claims for 
2000–2005, 2008, and 2011, and focuses on long-term care dual Medicare-
Medicaid residents. Diagnoses from each claim are used to appropriate total 
costs to 260 Clinical Classification Software (CCS) categories. The long-term 
care population share of spending for many of these conditions greatly exceeds 
that of the general non-institutionalized U.S. population. The result shows two 
broad condition categories dominate spending for this population: circulatory 
and mental health conditions, each category accounting for about 20 percent 
of long-term care expenditures in 2011. Among circulatory conditions, treated 
prevalence for severe circulatory conditions (for example, strokes) has fallen 
while treated prevalence for early-stage circulatory conditions (for example, 
high cholesterol) has risen. Approximately 43 percent of residents received a 
mental health diagnosis in 2011 and conditions such as anxiety, mood disor-
ders, and dementia have grown in importance over the study period. Overall, 
this paper demonstrates how these methods and MAX LT file may be used to 
track spending-by-disease for this increasingly important sector.
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1.	 Introduction

Spending for nursing homes accounted for 8 percent of personal health care expenditures in 2018 

($194 billion) [1]. In addition to contributing significantly to overall U.S. health care expenditures, 

nursing homes also serve as an important place of service for a population with numerous and 

serious comorbidities and a high demand for medical care. In 2016, it was estimated that around 

1.3 million individuals, a majority of whom are older than 65, resided in a nursing home facility 

[2]. The health care literature overwhelmingly demonstrates that the elderly, especially those with 

multiple conditions, account for a disproportionate share of total health care spending [3]. The 

importance of nursing homes in health care is especially apparent with the 2018 mortality esti-

mates that show 19 percent of deaths in the United States occurred in nursing homes, only ranking 

third behind a decedent’s home and an inpatient setting [4]. Projections that account for the aging 

of the U.S. population further predict an 80 percent increase in the need for formal care between 

2000 and 2050, underscoring the future importance of nursing homes [5].

A majority of health care research on spending by condition focuses on the civilian noninstitution-

alized population [6–8]. Spending for the noninstitutionalized population is also the focus of the 

Health Care Satellite Account (HCSA), which is a set of annual statistics on spending by condition 

produced by the Bureau of Economic Analysis (BEA), the agency that calculates gross domestic 

product (GDP). The HCSA currently covers the period from 2000 to 2017 and provides informa-

tion on spending for over 200 conditions to assist researchers, policy makers, and the public to 

better understand the health care sector. Currently, the estimates are limited to the noninstitution-

alized U.S population as they currently exclude estimates for long-term care (LTC) nursing home 

spending [9].

Research on spending for the institutionalized LTC population is sparse primarily because of data 

limitations. Historically, research on spending by disease for the LTC population has relied on data 

from the National Nursing Home Survey (NNHS). The NNHS was last fielded in 2004 and no new 

data source has been able to replace its measures. Although the survey is now over 15 years old, 

recent, well-publicized articles [10–13] that have estimated spending by medical condition have 

relied on the outdated 2004 NNHS data and then projected those estimates forward using limited 

survey information from the Medical Expenditure Panel Survey (MEPS) and Medicare Current 

Beneficiaries Survey (MCBS). However, neither survey was designed to measure spending by con-

dition for the LTC population and both have features that limit their usefulness to measure this 

population. The limitation of MEPS is that it excludes the LTC population. A major limitation of 

MCBS is that its small sample size (around 900 LTC individuals) leads to highly volatile estimates. 

Moreover, MCBS has very limited information on the health of the LTC population, including just a 

couple of dozen condition categories. 
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To help overcome data limitations for the LTC population, this study presents new information on 

treated prevalence and spending by medical condition for Medicaid-funded nursing home services 

based on the Medicaid Analytic eXtract (MAX) Long-Term Care (LT) data, which covered more 

than 60 percent of the LTC population in 2015 [2]. The primary focus of this study is on dual-eligi-

ble LTC residents, who accounted for about 85 percent of Medicaid nursing home expenditures in 

2011.

We first provide evidence that the MAX LT data closely match the estimates from the 2004 NNHS, 

a key benchmark data source for this sector. This close comparison suggests that MAX LT data may 

be used to obtain more up-to-date estimates for this sector on an annual basis.

We then examine the MAX LT estimates and compare them to those of the noninstitutionalized 

population, as reported in the HCSA. Consistent with earlier research [13], we find that the spend-

ing for the LTC population differs greatly from the noninstitutionalized population, with a much 

higher share of spending devoted to circulatory conditions and mental health. In fact, in 2011, the 

LTC share of spending on circulatory and mental health condition categories greatly exceeded the 

same categories for the noninstitutionalized population (a difference of over 8 percentage points 

for circulatory conditions and 16 percentage points for mental health). Although circulatory condi-

tions comprised the highest share of spending in 2011, treated prevalence for circulatory conditions 

declined between 2000 and 2011. In contrast, treated prevalence for mental health conditions grew 

over the study period.

Distinct from previous work in this area, the MAX LT data, which contain annual data on hundreds 

of thousands of individuals, allow for a more detailed examination of spending, which we con-

trast with spending estimates for the noninstitutionalized population from the HCSA. At a more 

detailed condition level, and among the 30 highest expenditure conditions, we find that the 2011 

spending share for dementia and hypertension are considerably higher for the LTC population 

than for the noninstitutionalized population. We also find that Parkinson’s, paralysis, developmen-

tal disorders, schizophrenia, acute cerebrovascular disease, and the late effects of cerebrovascular 

disease (such as strokes and the after-effects of strokes) have considerably higher spending in the 

LTC population than among the noninstitutionalized population.

In terms of growth rates, we observe that the trends for the LTC population are similar to the 

trends for the  HCSA noninstitutionalized population for many conditions. However, there are also 

some striking shifts in spending by condition for the LTC population that differ from the broader 

noninstitutionalized population. For example, although the noninstitutionalized HCSA population 

observed spending growth in all the top 30 CCS categories, the LTC population observed declines 
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in spending between 2000 and 2011 for strokes, atherosclerosis, hip fractures, and development 

disorders.

Overall, we find that the national picture of spending by condition as reported in the HCSA would 

be considerably different for many conditions if the LTC population was factored in, with a much 

higher share of spending on mental health conditions, like dementia, and several other debilitating 

physical conditions. Notwithstanding that the most recent year of MAX LT data used in this study 

is almost a decade old, the methods used in this study are still applicable to more recent data. The 

estimates, methods, and analyses described in this paper have already helped other researchers use 

MAX LT data to inform estimates on the LTC population [14]. We hope that our work continues to 

assist other researchers to tackle this understudied population.
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2.	 Data and Methods

The data from this study are from the Centers for Medicare & Medicaid Services (CMS) MAX LT 

data for the years 2000–2005, 2008, and 2011, representing an annual average of over 900 thousand 

Medicaid-Medicare dual-eligible nursing home residents, of which each year over 70 percent were 

female and 89 percent were aged 65 and over (data not shown). MAX LT data average more than 15 

million claims each year, allowing for a detailed study of spending trends for the LTC population 

[15].

Each claim in the nursing home data is associated with up to five International Classification of 

Diseases, volume 9 (ICD-9) diagnosis codes as well as spending associated with the diagnoses. 

Total spending for dual beneficiaries was defined as the sum of Medicaid payment and third-party 

payment from the MAX LT file. Rather than release estimates of the highly detailed ICD-9 diagno-

sis codes, which include tens of thousands of diagnoses, we instead map each ICD-9 code to one of 

260 CCS categories from the Agency for Health Care Research and Quality.

Given the complexity of institutionalized cases and that residents are not institutionalized only 

for one diagnosis, we chose against the method of allocating spending by primary diagnoses and 

instead used an alternative approach that accounts for all diagnoses a resident has. For each res-

ident, total costs were apportioned equally across all their listed CCS categories. Although this 

may appear to be a strong assumption, it is the superior option even after experimenting with 

alternative methods. Namely, we applied a primary diagnosis approach and a regression-based 

approach [16] that allows for greater flexibility in how spending is allocated across conditions in 

each year. We found the primary diagnosis approach tended to miss many important diagnoses for 

this population that has a high number of comorbidities. The regression-based approach produced 

very similar results to the equal allocation method, so we opted for the simpler equal allocation 

methodology.

Spending estimates for each year were then rescaled to match Medicaid nursing home spending 

from the National Health Expenditure Accounts (NHEA) and these rescaling factors were also 

applied to counts of persons treated [17]. This rescaling is necessary because MAX LT claims data 

are not complete in all states (for example, Maine enrollees are missing in MAX LT 2005 and 2008; 

counts of enrollees for Arizona and Hawaii in some years deviate significantly from other years). 

We then focus specifically on the dual-eligible, over 65 years of age, LTC population, where we 

define LTC as having a stay of 100 days or more in the nursing home.
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2.1	 Descriptive Statistics

Financing for the long-term care population is primarily paid by either Medicaid or out-of-pocket 

[11]. Table 1 displays total aggregate Medicaid and out-of-pocket spending from NHEA and the 

share of spending coming from the Medicaid source. Medicaid accounted for a stable share of the 

spending between these two funding sources, at around 54 percent in 2000, and 56 percent in 2011. 

Using the MAX LT data, we can determine what share of the Medicaid spending is from the dual-

LTC population. We find that the elderly dual-LTC population accounted for about 85 percent of 

the Medicaid spending on nursing home services in 2011. The remaining 15 percent of spending 

includes nondual LTC Medicaid enrollees or individuals who are in the nursing home for fewer 

than 100 days.

Table 1. Summary of Long-Term Care Nursing Home Data for 2000, 2005, and 2011 

Medicaid and LTC components
Year Average annual growth

2000 2005 2011 2000–2005 2005–2011 2000–2011

Nursing home spending from 
Medicaid and out-of-pocket 
funding ($ billion)

$ 59.0 $ 73.8 $ 84.8 4.6% 2.3% 3.3%

Medicaid beneficiaries spending $ 31.9 $ 41.3 $ 47.6 5.3% 2.4% 3.7%

Out-of-pocket spending $ 27.1 $ 32.5 $ 37.2 3.7% 2.3% 2.9%

Share Medicaid 54.03% 55.98% 56.18%

Nursing home LTC Medicaid 
spending $ 27.8 $ 35.4 $ 40.6 5.0% 2.3% 3.5%

Medicaid spending per dual-
eligible LTC resident $ 27,972 $ 37,095 $ 42,874 5.8% 2.4% 4.0%

Share of Medicaid spending on 
dual LTC population 87.2% 85.6% 85.2%

PPI nursing homes 131.0 161.4 195.3 4.3% 3.2% 3.7%

GDP deflator 78.1 87.4 98.1 2.3% 1.9% 2.1%

Source: Medicaid, out-of-pocket, and total nursing home spending is from the National Health Expenditure Accounts (NHEA) [17].
(December 2017 estimates).  Dual-eligible LTC beneficiaries spending and Medicaid spending per dual-eligible LTC resident is from 
the authors’ analysis of study data. The Producer Price Indexes (PPI) is from the Bureau of Labor Statistics. The gross domestic product 
(GDP) deflator is from BEA.
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3.	 Results

We first compare estimates from MAX LT to estimates reported from the 2004 NNHS, which has 

been the primary data source used in several earlier studies on the LTC population. The NNHS 

is distinct from our analysis as it included the full LTC population and not just dual Medicare-

Medicaid enrollees. Another differing feature is that the NNHS is a survey while the MAX LT data 

are administrative records. Although NNHS disease categories did not always align with that of 

CCS categories (such as disagreement on whether Alzheimer’s was classified as a mental health 

condition or a nervous system disorder), their estimates on episode distribution were comparable 

after some adjustments to the CCS classification, which helped align MAX LT estimates to NNHS 

disease categories. In fact, concerning episode distribution and focusing on broad condition cat-

egories, referred to as “chapters,” we found an average of the absolute percent difference among 

chapters to be just 1.7 between the MAX LT 2004 and the 2004 NNHS. Table A.1, the comparison 

table of estimates of spending by condition for these two data sources, is included in the appendix. 

Overall, we find the estimates from these two sources to be quite similar, supporting the reliabil-

ity of the MAX LT data as an alternative to the discontinued NNHS to help understand spending 

trends for the LTC population.

With confidence that MAX LT data can inform the institutionalized population, we proceeded to 

examine spending by disease chapter for the most recent year available. Figure 1 shows how broad 

categories of spending for the LTC population differ from those of the HCSA’s noninstitutionalized 

population in 2011. The figure shows that circulatory conditions represent the highest spending 

category for both the institutionalized LTC and noninstitutionalized populations. However, the 

LTC spending for circulatory conditions also amounts to a larger share of spending (21 percent)  

than the amount that the noninstitutionalized population spends for circulatory conditions  

(13 percent). Likewise, mental disorders account for a much larger share of LTC nursing home 

spending (20 percent) than that of the civilian noninstitutionalized population represented in 

the HCSA (4.5 percent). On the other hand, neoplasms represent a much smaller share of nursing 

home spending for the institutionalized LTC population (1 percent) than for the civilian noninsti-

tutionalized (6.5 percent).
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Figure 1. Spending Shares by Medical Condition in 2011: Medicaid-Medicare Nursing 
Home (MAX) vs. Civilian Noninstitutionalized Population (BEA HCSA)

Source: Authors’ analysis of study data.

Table 2 examines changes in LTC spending, treated prevalence, and cost per case between 2000 

and 2011 at the CCS chapter level. Total prevalence along the bottom is a count of the number of 

conditions treated divided by the total number of patients. The table indicates that in the year 2000 

the average person in the LTC population had 2 conditions, while in 2011 the average person in 

this population reported 2.6 conditions. In both years, the circulatory chapter (for example, ath-

erosclerosis, heart attacks, and hypertension) ranks highest in spending and treated prevalence. 

Mental disorders chapter (for example, depression, anxiety, and dementia) ranks second in both 

years but nearly closed the gap with the circulatory chapter in 2011, indicating that mental disor-

ders observed a noteworthy rise in treated prevalence during the preceding decade.

Between 2000 and 2011, treated prevalence grew in all chapters except circulatory, injury and 

poisoning (such as burns, fractures, and sprains) and neoplasms (such as cancers). Spending and 
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treated prevalence grew most rapidly for symptoms/signs (for example, medical exams, rehabili-

tation, and allergies). The second highest growth for spending and treated prevalence occurred for 

the musculoskeletal chapter (such as osteoarthritis, connective tissue disorders, and spine/back 

problems).

Table 2. Medicaid Nursing Home Spending, Treated Prevalence,  
and Cost per Case by CCS Chapter: 2000 and 2011

Clinical 
Classification 

System chapter

2000 2011 Annual percent change

Spending 
($ billion)

Treated 
prevalence

Cost per
case

Spending 
($ billion)

Treated 
prevalence

Cost per
case

Spending 
($ billion)

Treated 
prevalence

Cost per
case

Circulatory  
(e.g., 
hypertension, 
heart attacks)

$ 7.31 47% $ 15,710 $ 8.64 47% $ 19,485 1.5% 0.0% 2.0%

Mental  
(e.g., depression, 
dementia)

$ 5.92 36% $ 16,648 $ 8.48 43% $ 20,699 3.3% 1.8% 2.0%

Musculoskeletal  
(e.g., back pain, 
arthritis)

$ 1.68 15% $ 11,587 $ 3.61 27% $ 13,962 7.2% 5.8% 1.7%

Nervous  
(e.g., paralysis, 
epilepsy)

$ 2.42 17% $ 14,177 $ 3.40 23% $ 15,377 3.1% 2.8% 0.7%

Endocrine  
(e.g., diabetes, 
nutritional 
deficiencies)

$ 1.97 17% $ 11,411 $ 3.29 25% $ 14,032 4.8% 3.3% 1.9%

Respiratory  
(e.g., COPD, 
asthma)

$ 1.85 13% $ 14,322 $ 2.51 15% $ 17,464 2.8% 1.4% 1.8%

Symptoms/
signs  
(e.g., medical 
examinations, 
rehabilitation)

$ 0.58 5% $ 11,126 $ 2.29 17% $ 14,449 13.3% 11.1% 2.4%

Digestive  
(e.g., gastritis, 
teeth disorders)

$ 1.35 12% $ 11,290 $ 1.92 17% $ 12,224 3.2% 2.9% 0.7%

Injury & 
poisoning  
(e.g., fractures, 
sprains)

$ 1.68 12% $ 13,824 $ 1.74 11% $ 16,231 0.3% –0.7% 1.5%

Genitourinary  
(e.g., bladder 
disorders)

$ 0.84 7% $ 11,274 $ 1.68 13% $ 13,252 6.5% 5.4% 1.5%

Neoplasms  
(e.g., cancers) $ 0.37 3% $ 12,186 $ 0.37 3% $ 13,527 0.0% –0.5% 1.0%

Other $ 1.83 16% $ 11,765 $ 2.66 22% $ 12,574 3.4% 3.3% 0.6%

All conditions $ 27.80 200% $ 13,954 $ 40.58 264% $ 16,242 3.5% 2.5% 1.4%

Source: Author’s analysis of study data.
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Table 3 presents the share of spending by more detailed condition for the 30 most costly condi-

tions in 2011 for LTC nursing home spending. Table 3 also shows the relative spending share for 

the HCSA population for those conditions. Out of a total of 260 CCS categories, these 30 costly 

conditions accounted for over 71 percent of LTC nursing home spending in 2011. Similar to the 

statistics presented in figure 1 and table 2, table 3 also reflects the dominance of circulatory, men-

tal health, and musculoskeletal conditions. Half of the CCS categories in table 3 belong to the top 

three spending chapters reflected in figure 1. Moreover, the greater detail afforded by table 3 offers 

unique insights. For example, although mental disorders is the second-highest spending chapter 

for the LTC population, at the more detailed CCS level, we find that the first costliest CCS category 

for the LTC dual Medicare-Medicaid population is dementia and related cognitive deficiencies 

(a subcategory of the mental disorders chapter), accounting for 13.4 percent of Medicaid nursing 

home spending in 2011. The same category, however, accounted for less than one percent of the 

noninstitutionalized spending reported in the HCSA. This high spending for dementia within the 

LTC population is likely driven by the fact that nearly one-third of Medicaid nursing home resi-

dents were diagnosed with dementia in 2011, up from nearly one-quarter in 2000 (data not shown). 

Meanwhile, although the circulatory chapter ranked highest for spending in 2011, at the CCS level, 

table 3 shows that its respective category, hypertension, is actually the second costliest condition, 

where the share of spending is over 4 percentage points higher than the noninstitutionalized 

population.
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Table 3. Share of Spending in 2011 for the LTC Nursing Home  
Medicaid-Medicare Population and Noninstitutionalized Population  

Based on the Health Care Satellite Account (HCSA)

Clinical Classification System Spending 
rank

Dual LTC 
spending share

Spending share 
(HCSA)

Delirium, dementia, and amnestic and other cognitive disorders 1 13.4% 0.7%

Essential hypertension 2 6.7% 2.6%

Diabetes mellitus without complication 3 3.3% 2.4%

Other connective tissue disease 4 3.1% 2.0%

Rehabilitation care, fitting of prostheses, and  
adjustment of devices 5 3.1% 2.1%

Acute cerebrovascular disease (e.g., stroke) 6 2.9% 0.7%

Other nervous system disorders 7 2.8% 1.4%

Mood disorders 8 2.8% 1.5%

Late effects of cerebrovascular disease 9 2.7% 0.2%

Schizophrenia and other psychotic disorders 10 2.6% 0.5%

Congestive heart failure, nonhypertensive 11 2.5% 1.0%

Other nontraumatic joint disorders 12 2.1% 1.8%

Other gastrointestinal disorders 13 2.1% 1.0%

Chronic obstructive pulmonary disease and bronchiectasis 14 2.0% 1.4%

Urinary tract infections 15 1.9% 0.8%

Pneumonia (except that caused by tuberculosis or sexually 
transmitted disease) 16 1.7% 1.0%

Osteoarthritis 17 1.5% 1.4%

Coronary atherosclerosis and other heart disease 18 1.4% 1.7%

Cardiac dysrhythmias 19 1.4% 1.2%

Respiratory failure, insufficiency, arrest (adult) 20 1.3% 0.6%

Deficiency and other anemia 21 1.3% 0.6%

Disorders of lipid metabolism (e.g., cholesterol) 22 1.1% 1.8%

Fracture of neck of femur (hip) 23 1.1% 0.5%

Paralysis 24 1.0% 0.1%

Epilepsy, convulsions 25 1.0% 0.5%

Thyroid disorders 26 1.0% 0.6%

Parkinson`s disease 27 1.0% 0.1%

Developmental disorders 28 0.9% 0.1%

Other injuries and conditions due to external causes 29 0.8% 0.8%

Anxiety disorders 30 0.8% 0.6%

Source: Authors’ analysis of study data.
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In table 4 we examine LTC growth rates in dollars and episodes over the 2000 to 2011 period and 

contrast these estimates with those in the HCSA. In some cases, the general patterns in the growth 

rates are roughly consistent between the LTC population and the HCSA, while in other cases the 

trends differ starkly. Given that circulatory conditions, mental health, and musculoskeletal condi-

tions were the three highest spending chapters for the LTC population (figure 1), we focus on the 

CCS conditions within those three chapters and highlight just a couple of noteworthy patterns.

The costliest chapter for the LTC population was the circulatory chapter. Interestingly, at the dis-

aggregated CCS category level, we see both LTC and noninstitutionalized treated prevalence has 

declined for the late-stage and  relatively more expensive (as measured by average cost per case) 

circulatory conditions such as strokes, heart attacks (data not shown), and congestive heart fail-

ure (CHF). These findings are consistent with research showing declines in occurrences of strokes 

[18], heart attacks [19], and CHF [20–22] in the over-65 noninstitutionalized population since 2000. 

Moreover, among those who do suffer strokes and heart attacks, more patients are discharged to 

home or to receive home health services rather than be discharged to another care facility [19, 23].

In contrast to the declines in costly late-stage circulatory conditions, the LTC estimates show 

an increase in the treated prevalence for early-stage and low-cost circulatory conditions such as 

hypertension and high cholesterol. The growth rate in spending and treated prevalence of high 

cholesterol conditions is particularly striking for the long-term care population, with annual 

growth rates in spending and treated prevalence of more than 20 percent. Prevention of high-ex-

pense, late-stage cardiovascular events could be attributed to increased prevention efforts, such 

as expanded medical treatment or adherence (for example, taking preventative medicine such as 

aspirin) [24–25]. Consistent with our findings that treated prevalence for the LTC population has 

increased for early-stage and low-cost circulatory conditions, even the noninstitutionalized popu-

lation (via the National Health and Nutrition Examination Survey) has observed increases in the 

prevalence of those with controlled hypertension as more people with these conditions are obtain-

ing treatment [26]. The expanded treatment coincides with a decline in the low-density lipoprotein 

(LDL) readings for individuals between the ages of 65–74 over the study period, potentially related 

to the rapidly expanded use of cholesterol lowering drugs [27]; these increases in the use of early, 

preventive treatments correspond with the declines we see for strokes and heart attacks in the 

nursing home data.
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Table 4. Annual Per Capita Growth Rates, from 2000 to 2011, in Dollars and 
Episodes for the Medicaid-Medicare LTC and Noninstitutionalized Populations

Clinical Classification System Spending 
rank

Long-term nursing home HCSA

Growth rate 
dollars

Growth rate 
episodes

Growth rate 
dollars

Growth rate 
episodes

Delirium, dementia, and amnestic and other 
cognitive disorders 1 4.4% 2.2% 10.7% 2.0%

Essential hypertension 2 5.5% 3.4% 5.2% 3.2%

Diabetes mellitus without complication 3 3.9% 2.4% 8.7% 5.2%

Other connective tissue disease 4 14.5% 15.2% 7.0% 2.1%

Rehabilitation care, fitting of prostheses, 
and adjustment of devices 5 32.5% 30.0% 13.5% 10.0%

Acute cerebrovascular disease (e.g., stroke) 6 –2.2% –4.9% 0.8% –1.2%

Other nervous system disorders 7 8.8% 10.0% 9.1% 4.2%

Mood disorders 8 6.9% 5.6% 3.9% 2.4%

Late effects of cerebrovascular disease 9 6.5% 4.9% 11.0% 5.3%

Schizophrenia and other psychotic disorders 10 3.2% 1.8% 2.3% 1.5%

Congestive heart failure, nonhypertensive 11 0.5% –1.0% 2.0% –1.5%

Other nontraumatic joint disorders 12 8.6% 9.1% 7.1% 3.0%

Other gastrointestinal disorders 13 4.3% 4.5% 4.2% 1.2%

Chronic obstructive pulmonary disease and 
bronchiectasis 14 2.1% 1.3% 4.6% –0.9%

Urinary tract infections 15 6.2% 5.3% 5.4% 0.3%

Pneumonia (except that caused by 
tuberculosis or sexually transmitted disease) 16 2.1% 1.6% 1.7% –0.5%

Osteoarthritis 17 4.4% 3.8% 6.7% 3.1%

Coronary atherosclerosis and other heart 
disease 18 –1.4% –1.6% 0.5% –0.4%

Cardiac dysrhythmias 19 4.5% 3.3% 4.2% 1.3%

Respiratory failure, insufficiency, arrest 
(adult) 20 10.0% 8.3% 5.8% 1.8%

Deficiency and other anemia 21 4.8% 4.1% 6.4% 1.2%

Disorders of lipid metabolism (e.g., 
cholesterol) 22 24.4% 22.7% 6.4% 3.9%

Fracture of neck of femur (hip) 23 –3.0% –4.6% 1.5% –1.6%

Paralysis 24 0.4% –1.4% 0.6% –2.0%

Epilepsy, convulsions 25 1.2% –0.6% 4.3% –0.4%

Thyroid disorders 26 4.4% 3.2% 6.4% 2.9%

Parkinson`s disease 27 0.4% –1.2% 5.8% 0.6%

Source: Authors’ analysis of study data.
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The second highest spending chapter for the LTC population was that of mental disorders. The 

MAX LT data show that treated prevalence for dementia and related cognitive deficiencies grew 

by 2.2 percent on an annual basis while spending grew by 4.4 percent. Even though the treated 

prevalence growth rates for dementia are similar between the LTC and noninstitutionalized pop-

ulation, the noninstitutionalized population observed a much higher growth in spending to treat 

dementia than the LTC population, with an annual growth rate of over 10 percent. This contrasts 

with literature that suggest that, controlling for age, the prevalence of dementia within the general 

population has actually decreased over the past three decades [28–31]. Still, there is clear evidence 

in support of our findings reflected in the rise in the number of deaths in nursing homes attributed 

to dementia and Alzheimer’s [4]. Rather than our estimates reflecting increasing prevalence in the 

population, the trend we observe in our estimates may be related to a couple of national trends. As 

discussed previously, the treatments for some conditions (for example, circulatory conditions) have 

improved relative to the treatment of dementia, leading to a growing share of patients surviving 

circulatory conditions and being afflicted with dementia as an individual’s lifespan increases. At the 

same time, there has been a trend toward receiving home health services and other alternatives 

to nursing home care [32]. Therefore, it is likely that nursing homes are increasing in the share of 

patients that cannot receive home health, such as those with dementia.

Mood disorders, which includes depressive disorders, is the most prevalent mental condition 

afflicting nursing home residents, with 11 percent of the population having been treated for it in 

2011 (data not shown). The MAX LT data show that spending and treated prevalence for mood 

disorders grew by more than 5 percent on an annual basis. This is consistent with the abundance 

of evidence in the literature highlighting growing depression among the elderly in nursing homes 

[33–35].

The third highest spending chapter for the LTC population was that of musculoskeletal conditions. 

We find that treated prevalence and spending is growing for many of the conditions in this cate-

gory. For example, other connective tissue disease, other nontraumatic joint disorders, and osteo-

arthritis have increased respectively by 15.2 percent, 9.1 percent, and 3.8 percent on an annual basis. 

Much of the spending and treated prevalence growth may be related to joint replacement surger-

ies that have increased greatly over time [36–37]. We also observe that the treated prevalence and 

spending for osteoporosis—a condition wherein bones become porous and weak—has increased by 

more than 3 percent on an annual basis (data not shown). This is consistent with a finding by the 

Centers for Disease Control and Prevention that also shows a 34-percentage point increase in oste-

oporosis prevalence between 2008 and 2011 among dual-beneficiaries [38].



15

One other striking trend in table 4 is the 30 percent annual growth for rehabilitation between 2000 

and 2011. The rehabilitation condition is categorized under the “Symptoms ill defined” chapter, but 

it is also related to the musculoskeletal chapter because those afflicted by musculoskeletal condi-

tions (particularly those who have undergone a joint replacement  treatment) may be referred to 

physical therapy for treatment. While it is possible that the growth in rehabilitation is related to 

the growing treatment of musculoskeletal conditions, another explanation may be related to the 

reimbursement incentives. Nursing homes are reimbursed more for treating patients with high-in-

tensity therapies, and several recent investigations have found evidence of nursing homes upcoding 

for Medicare rehabilitation services [39-40]. The rapid rise in this particular treatment category 

has been a concern highlighted by researchers and has inspired federal litigation as well as a recon-

sideration of reimbursement for this treatment category. Again, similar to spending on musculo-

skeletal conditions, the causes and effects of this rapidly shifting trend in rehabilitation services 

remains uncertain and warrants additional research.
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4.	 Conclusion

The estimates reported in this paper highlight the importance of tracking spending trends for 

the institutionalized LTC population. We show that the mix of medical conditions treated for the 

Medicaid LTC nursing home patients is quite different from that of the noninstitutionalized popu-

lation, a finding that would be expected given that nursing home residents are a much older popu-

lation. One of the most distinct features of the Medicaid nursing home population, when compared 

with the civilian noninstitutional population, is the high treated prevalence and cost of mental dis-

orders, primarily dementia and other cognitive disorders. In 2011, 43 percent of Medicaid nursing 

home residents suffered from mental disorders and 31 percent from dementia. In the same year, 

mental disorders accounted for 20 percent of all Medicaid nursing home spending compared to 

less than 5 percent of health spending by the civilian noninstitutional population. There are sev-

eral condition categories where incorporating nursing home spending for the institutionalized LTC 

population is necessary to obtain more accurate estimates of spending by condition at the national 

level. The share of noninstitutionalized spending greatly understates spending for categories such 

as strokes (acute cerebrovascular disease and late effects of cerebrovascular disease), schizophre-

nia, Parkinson’s, dementia, and developmental disorders. The LTC share of spending for each of 

these conditions is more than four times higher than that reported for the general population in 

the HCSA. Not only are levels in spending different for the LTC population and noninstitutional-

ized population, we also find there are differences in spending growth rates that are important to 

capture.

While our data have a considerable lag and ends in 2011, this paper demonstrates the validity of the 

MAX LT data to capture spending for the LTC population. The continued availability of the CMS 

Medicaid data suggests these data may be used to continue to track spending by condition for this 

important sector.



17

Notes

1.	 Bureau of Economic Analysis. National Income and Product Accounts, Interactive 
Data Tables. U.S. Department of Commerce, 2019, apps.bea.gov/iTable/iTable.
cfm?reqid=19&step=2.

2.	 National Center for Health Statistics, “Vital and Health Statistics,” Table VIII & Figure 23, 
Centers for Disease Control and Prevention, Series 3, no. 4, 2019. www.cdc.gov/nchs/data/
series/sr_03/sr03_43-508.pdf. 

3.	 Henry J. Kaiser Family Foundation. “Health Care Costs: A Primer,” Report, 2012.  
www.kff.org/report-section/health-care-costs-a-primer-2012-report/.

4.	 Centers for Disease Control and Prevention. “Underlying Cause of Death, 1999–2018 
Request,” 2020. Database. wonder.cdc.gov/ucd-icd10.html.

5.	 Department of Health and Human Services Office of the Assistant Secretary for Planning 
and Evaluation, the Centers for Medicare and Medicaid Services, and Health Resource and 
Services Administration, and from the Department of Labor Office of the Assistant Secretary 
for Policy, Bureau of Labor Statistic and Employment and Training Administration, “The 
Future Supply of Long-Term Care Workers in Relation to the Aging Baby Boom Generation, 
Report to Congress,” Department of Health and Human Services, 2003, aspe.hhs.gov/system/
files/pdf/72961/ltcwork.pdf.

6.	 A. Dunn, B. Whitmire, A. Batch, L. Fernando, and L. Rittmueller, “High Spending Growth 
Rates for Key Diseases in 2000–14 Were Driven by Technology and Demographic Factors,” 
Health Affairs 37, no. 6 (June 2018):915–24.

7.	 M. Starr, L. Dominiak, and A. Aizcorbe, “Decomposing Growth in Spending Finds Annual 
Cost of Treatment Contributed Most to Spending Growth, 1980–2006,” Health Affairs 33, no. 
5 (May 2014):823–31.

8.	 K.E. Thorpe, “Treated Disease Prevalence and Spending Per Treated Case Drove Most of the 
Growth in Health Care Spending in 1987–2009,” Health Affairs 32, no. 5 (May 2013):851–8.

9.	 Bureau of Economic Analysis, Health Care webpage. U.S. Department of Commerce, 2019, 
www.bea.gov/data/special-topics/health-care.

10.	 C.S. Roehrig and D.M. Rousseau,  “The Growth in Cost Per Case Explains Far More of 
U.S. Health Spending Increases Than Rising Disease Prevalence,” Health Affairs 30, no. 9 
(September 2011):1657–63.

https://apps.bea.gov/iTable/iTable.cfm?reqid=19&step=2
https://apps.bea.gov/iTable/iTable.cfm?reqid=19&step=2
https://www.cdc.gov/nchs/data/series/sr_03/sr03_43-508.pdf
https://www.cdc.gov/nchs/data/series/sr_03/sr03_43-508.pdf
https://www.kff.org/report-section/health-care-costs-a-primer-2012-report/
https://wonder.cdc.gov/ucd-icd10.html
https://aspe.hhs.gov/system/files/pdf/72961/ltcwork.pdf
https://aspe.hhs.gov/system/files/pdf/72961/ltcwork.pdf
https://www.bea.gov/data/special-topics/health-care


18

11.	 T. Highfill and D. Johnson, “Measuring Nursing Home Price Growth between 
2000–2009,” Bureau of Economic Analysis (BEA) working paper, WP-2015-
8 (Washington, D.C; BEA, July 2015), www.bea.gov/research/papers/2015/
measuring-nursing-home-price-growth-between-2000-2009

12.	 J.L. Dieleman, R. Baral, M.  Birger, A.L. Bui, A. Bulch, A. Chapin, H. Hamavid, C. Horst, 
E.K.  Johnson, J. Joseph, and R. Lavado, “U.S. Spending on Personal Health Care and Public 
Health, 1996–2013,” Journal of the American Medical Association 316, no. 24 (December 
2016):2627–46.

13.	 C. Roehrig,  “Mental Disorders Top the List of the Most Costly Conditions in the United 
States: $201 billion,” Health Affairs 35, no. 6 (June 2016):1130–5.

14.	 J.L. Dieleman, J. Cao, A. Chapin, C. Chen, Z. Li,  A. Liu, C. Horst, A. Kaldjian, T. Matyasz, K.W. 
Scott, and A.L. Bui,  “U.S. Health Care Spending by Payer and Health Condition, 1996–2016,” 
Journal of the American Medical Association 323, no.9 ( March 2020):863–84.

15.	 Research Data Assistance Center, “Medicaid Analytic Extract Long-Term Care Utilization 
File| Nursing Facility,” database, 2019, www.resdac.org/cms-data/files/max-lt.

16.	 J.G. Trogdon, E.A. Finkelstein, and T.J. Hoerge, “Use of Econometric Models to Estimate 
Expenditure Shares,” Health Services Research 43, no.4 (August 2008):1442–52.

17.	 Centers for Medicare & Medicaid Services,  National Health Expenditure Data, Historical, 
database, 2018, www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-
Reports/NationalHealthExpendData/NationalHealthAccountsHistorical.html

18.	 Centers for Disease Control and Prevention, “Data Finder—Health, United States—Products; 
Table 038 Respondent-reported prevalence of heart disease, cancer, and stroke among 
adults aged 18 and over, by selected characteristics: United States, average annual, selected 
years 1997–1998 through 2015–2016,” database, 2017, www.cdc.gov/nchs/hus/contents2017.
htm#038.

19.	 L. Ramirez, M.A. Kim Tenser, N. Sanossian, S. Cen, G. Wen, S. He, W.J.  Mack, and  
A. Towfighi, “Trends in Acute Ischemic Stroke Hospitalizations in the United State,”  
Journal of the American Heart Association 5, no. 5 (May 2016):e003233.

20.	 S. Blecker, M. Paul, G. Taksler, G. Ogedegbe, and S. Katz, “Heart Failure–Associated 
Hospitalizations in the United States,” Journal of the American College of Cardiology 61, no. 12 
(March 2013):1259–67.

21.	 J. Chen,  S.L.Normand, Y. Wang, and H.M.  Krumholz, “National and regional trends in heart 
failure hospitalization and mortality rates for Medicare beneficiaries, 1998–2008,”  Journal of 
the American Medical Association 306, no.15 (October 2011):1669–1678.

https://www.bea.gov/research/papers/2015/measuring-nursing-home-price-growth-between-2000-2009
https://www.bea.gov/research/papers/2015/measuring-nursing-home-price-growth-between-2000-2009
https://www.resdac.org/cms-data/files/max-lt
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealt
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealt
https://www.cdc.gov/nchs/hus/contents2017.htm#038
https://www.cdc.gov/nchs/hus/contents2017.htm#038


19

22.	 M.J. Hall, S. Levant, and C.J. DeFrances, “Hospitalization for congestive heart failure: United 
States, 2000–2010,” US Department of Health and Human Services, Centers for Disease 
Control and Prevention, National Center for Health Statistics, Data Brief no. 108 (October 
2012).

23.	 J. Prvu Bettger, L. McCoy, E.E. Smith, G.C. Fonarow, L.H. Schwamm, and E.D. Peterson, 
“Contemporary Trends and Predictors of Postacute Service Use and Routine Discharge Home 
After Stroke,” Journal of the American Heart Association 4, no. 2 (February 2015):e001 038.

24.	 R.V. Luepker., L.M. Steffen, S. Duval, N.D. Zante, X. Zhou, and A. T.  Hirsch, “Population 
Trends in Aspirin Use for Cardiovascular Disease Prevention 1980–2009: The Minnesota 
Heart Survey,” Journal of the American Heart Association 4, no. 12 (December 2015):e002320.

25.	 Y. Zhou, D.M. Boudreau, and A.N. Freedman. “Trends in the use of aspirin and nonsteroidal 
anti-inflammatory drugs in the general US population,” Pharmacoepidemiology and drug 
safety 23, no. 1 (January 2014):43–50.

26.	 S.S. Yoon, C.D. Fryar, M.D. Carroll, “Hypertension Prevalence and Control Among Adults: 
United States, 2011–2014.” Hyattsville, MD, USA: US Department of Health and Human 
Services, Centers for Disease Control and Prevention, National Center for Health Statistics, 
Data Brief no. 220 (November 2015).

27.	 E.V. Kuklina,, M.D. Carroll, K.M. Shaw, and R. Hirsch, “Trends in high LDL cholesterol, 
cholesterol-lowering medication use, and dietary saturated-fat intake: United States, 
1976–2010,” NCHS Data Brief 117 (March 2013):1.

28.	 E.B. Larson, K. Yaffe, and K.M. Langa, “New insights into the dementia epidemic,”  
New England Journal of Medicine 369, no. 24 (December 2013):2275–2277.

29.	 C.L. Satizabal, A.S. Beiser, V. Chouraki, G. Chêne, C. Dufouil, and S. Seshadri, “Incidence 
of dementia over three decades in the Framingham Heart Study,” New England Journal of 
Medicine 374, no. 6 (February 2016):523–32.

30.	 W.A. Rocca, R.C. Petersen, D.S. Knopman, L.E. Hebert, D.A. Evans, K.S. Hal, S. Gao, F.W. 
Unverzagt, K.M. Langa, E.B. Larson, and L.R. White, “Trends in the incidence and prevalence 
of Alzheimer’s disease, dementia, and cognitive impairment in the United States,” Alzheimer’s 
& Dementia 7, no. 1 (January 2011):80–93.

31.	 K.M. Langa, E.B. Larso, E.M. Crimmins, J.D. Faul, D.A. Levine, M.U. Kabeto, and D.R. Weir, “A 
Comparison of the Prevalence of Dementia in the United States in 2000 and 2012,” Journal of 
the American Medical Association. Internal Medicine 177, no. 1 (January 2017):51–58.



20

32.	 Alzheimer’s Association, “2018 Alzheimer’s disease facts and figure,.” Alzheimer’s & Dementia  
14, no. 3 (March 2018):367–429.

33.	 C.A. Fullerton, T.G. McGuire, Z. Feng, V. Mor, and D.C. Grabowski, “Trends in Mental Health 
Admissions to Nursing Homes, 1999–2005,” Psychiatric Services 60, no. 7 (July 2019):965–971.

34.	 D. Gaboda, J. Lucas, M. Siegel, E. Kalay, and S. Crystal, “No Longer Undertreated? Depression 
Diagnosis and Antidepressant Therapy in Elderly Long-Stay Nursing Home Residents, 1999 
to 2007,” Journal of the American Geriatrics Society 59, no. 4 (March  2011):673–680.

35.	 D.R. Hoover, M. Siegel, J. Luca, E. Kala, D. Gaboda, D.P. Devanand, and S. Crystal, 
“Depression in the first year of stay for elderly long-term nursing home residents in the USA,” 
International Psychogeriatrics 22, no. 7 (November 2010):1161–1171.

36.	 American Academy of Orthopaedic Surgeons, The Burden of Musculoskeletal Diseases in the 
United States: Prevalence, Societal and Economic Cost, (Rosemont, IL: American Academy of 
Orthopaedic Surgeons, 2008)

37.	 American Academy of Orthopaedic Surgeons, “The Burden of Musculoskeletal Diseases 
in The United States. Table 4.15 Discharge Status for Adults Age 18 & Over and 65 & Over 
Undergoing Hip or Knee Joint Replacement Procedures, National Hospital Discharge 
Survey[1], United States 2010,”  2015, www.boneandjointburden.org/docs/T4.15.pdf.

38.	 E. Erdem, “Prevalence of Chronic Conditions Among Medicare Part A Beneficiaries in 
2008 and 2010: Are Medicare Beneficiaries Getting Sicker?” Preventing Chronic Disease. 11 
(January 2014):130118.

39.	 H. Temkin-Greener, T. Lee, T. Caprio, and S. Cai, “Rehabilitation Therapy for Nursing Home 
Residents at the End-of-Life,” Journal of the American Medical Directors Association 20, no. 4 
(October 2018):476–480 .

40.	 C. Weaver, A.W. Mathew, and T. McGinty, “How Medicare Rewards Copious Nursing-
Home Therapy,” Wall Street Journal, August 16, 2015,  www.wsj.com/articles/
how-medicare-rewards-copious-nursing-home-therapy-1439778701 

https://www.boneandjointburden.org/docs/T4.15.pdf
https://www.wsj.com/articles/how-medicare-rewards-copious-nursing-home-therapy-1439778701
https://www.wsj.com/articles/how-medicare-rewards-copious-nursing-home-therapy-1439778701


21

Appendix

In this appendix we compare the distribution of residents by diseases between the two most recent 

National Nursing Home Survey (NNHS) estimates and comparably available Medicaid Analytic 

eXtract (MAX) Long-Term Care (LT) data. Residents are only counted once per disease chapter. 

That is, if a resident is diagnosed with, for example, Hepatitis C and HIV in a year, that resident 

would only be tallied as a single count in the “Infectious and Parasitic Diseases” category. However, 

if a resident is diagnosed with Hepatitis C and Lung Cancer, then that resident is counted once 

per “Infectious and Parasitic Diseases” and  “Neoplasms.” Percent distribution is simply the num-

ber of residents diagnosed with a condition divided by the aggregated counts of conditions. For 

example, 1.16 percent of the aggregated condition counts in the 2000 MAX data were “Infectious 

and Parasitic Diseases.” From a big picture perspective, the average absolute percent difference 

between the two sources in 2000/1999  and 2004 is just 1.6 and  1.7, respectively.  Table A.1 shows 

that percent distribution by disease is comparable between MAX and NNHS, which suggests MAX 

is a suitable data source to replace NNHS.

Table A.1 Comparison of Distribution by Disease Chapter between MAX and NNHS

ICD 9 
Codes Chapter Chapter description

Resident percent distribution  
by disease chapter

2000 
MAX

1999 NNHS 
at interview

2004 
MAX

2004 NNHS 
at interview

001–139 1 Infectious and parasitic diseases 1.16 0.69 1.14 0.59

140–239 2 Neoplasms 1.51 1.62 1.30 1.86

240–279 3 Endocrine, nutritional and metabolic 
diseases, and immunity disorders 8.67 8.41 9.11 10.78

280–289 4 Diseases of the blood and blood-forming 
organs 2.04 2.66 2.12 4.38

290–319 5 Mental disorders 14.91 16.83 14.32 15.27

320–389 6 Diseases of the nervous system and sense 
organs 12.17 9.65 12.16 9.63

390–459 7 Diseases of the circulatory system 23.30 25.71 21.32 17.76

460–519 8 Diseases of the respiratory system 6.47 4.44 6.07 4.63

520–579 9 Diseases of the digestive system 6.00 4.90 6.41 8.19

580–629 10 Diseases of the genitourinary system 3.72 2.95 4.16 4.22

680–709 12 Diseases of the kin and subcutaneous tissue 1.65 1.09 1.62 1.32

710–739 13 Diseases of the musculoskeletal system and 
connective tissue 7.27 7.74 8.93 10.19

780–799 16 Symptoms, signs, and ill-defined conditions 6.07 2.11 5.00 1.79

800–999 17 Injury and poisoning 2.61 6.21 3.49 7.67

V01–
V82 18

Supplementary classification of factors 
influencing health status and contact with 
health services

2.47 5.00 2.86 1.71

Total 100.00 100.00 100 100

Note. The ICD-9 chapter mapping shown here reflects that of the World Health Organization (https://apps.who.int/iris/
handle/10665/40492) and not the mapping of the Clinical Classification System (CCS). Note. In each row, an LTC resident can be 
counted only once for calculation.

https://apps.who.int/iris/handle/10665/40492
https://apps.who.int/iris/handle/10665/40492
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Here we compare the change in distribution between the two sources. The change in distribution 

per source is calculated as the difference between the latest year’s distribution and the previous 

year’s distribution. For example, between 2000 MAX and 2004 MAX, the share of residents diag-

nosed with infectious and parasitic diseases declined by 0.01 percent out of 100 percent.       

Table A.2  Change in Distribution in MAX and NNHS by Disease Chapter 

ICD 9 
Codes Chapter Chapter description

Resident percent distribution 
change by disease chapter

MAX  
2000–2004

NNHS at 
interview 

1999–2004

001–139 1 Infectious and parasitic diseases –0.01 –0.11

140–239 2 Neoplasms –0.22 0.23

240–279 3 Endocrine, nutritional and metabolic diseases, and 
immunity disorders 0.44 2.37

280–289 4 Diseases of the blood and blood-forming organs 0.08 1.73

290–319 5 Mental disorders –0.59 –1.56

320–389 6 Diseases of the nervous system and sense organs –0.01 –0.02

390–459 7 Diseases of the circulatory system –1.98 –7.94

460–519 8 Diseases of the respiratory system –0.39 0.19

520–579 9 Diseases of the digestive system 0.41 3.30

580–629 10 Diseases of the genitourinary system 0.44 1.27

680–709 12 Diseases of the skin and subcutaneous tissue –0.03 0.23

710–739 13 Diseases of the musculoskeletal system and connective 
tissue 1.65 2.45

780–799 16 Symptoms, signs, and ill-defined conditions –1.07 –0.32

800–999 17 Injury and poisoning 0.88 1.46

V01–V82 18 Supplementary classification of factors influencing 
health status and contact with health services 0.39 –3.29

Note. The ICD-9 chapter mapping shown here reflects that of the World Health Organization (https://apps.who.int/iris/
handle/10665/40492) and not the mapping of the CCS.

https://apps.who.int/iris/handle/10665/40492
https://apps.who.int/iris/handle/10665/40492
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