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Abstract
Objectives: The main objective of this study was to estimate effects of dementia on Medicaid expenditures in an ethnically 
diverse community.
Methods: The sample included 1,211 Medicare beneficiaries who did not have any Medicaid coverage and 568 who ad-
ditionally had full Medicaid coverage enrolled in the Washington Heights-Inwood Columbia Aging Project (WHICAP), 
a multiethnic, population-based, prospective study of cognitive aging in northern Manhattan (1999–2010). Individuals’ 
dementia status was determined using a rigorous clinical protocol. Relationship between dementia and Medicaid coverage 
and expenditures were estimated using a two-part model.
Results: In participants who had full Medicaid coverage, average annual Medicaid expenditures were substantially higher 
for those with dementia than those without dementia ($50,270 vs. $21,966, p < .001), but Medicare expenditures did not 
differ by dementia status ($8,458 vs. $9,324, p = .19). In participants who did not have any Medicaid coverage, average 
annual Medicare expenditures were substantially higher for those with dementia than those without dementia ($12,408 
vs. $8,113, p = .02). In adjusted models, dementia was associated with a $6,278 increase in annual Medicaid spending per 
person after controlling for other characteristics.
Discussion: Results highlight Medicaid’s contribution to covering the cost of dementia care in addition to Medicare. Studies 
that do not include Medicaid are unlikely to accurately reflect the true cost of dementia.
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The costs of care for individuals with Alzheimer’s 
disease (AD) or other dementias are estimated at 
$290 billion in the United States in 2019 (in 2019$) 
(Alzheimer’s Association, 2019). About half of these 
costs ($146 billion) were paid for by Medicare, and 
another $47 billion by Medicaid. Direct health care ex-
penditures on dementia care are similar to heart disease 

and significantly higher than cancer (Hurd, Martorell, 
Delavande, Mullen, & Langa, 2013). In addition, many 
individuals with dementia rely on family caregivers to 
provide assistance with care and other daily activities, 
resulting in substantial costs related to informal care-
giving and lost income (Kasper, Freedman, Spillman, & 
Wolff, 2015).
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Virtually, all adults aged 65 or older in the United States 
have Medicare, which covers a wide range of acute and 
post-acute care, including inpatient hospital stays, skilled 
nursing care after a hospital stay, hospice, lab tests, sur-
gery, and some home health care. Certain physician and 
other health care providers’ services, outpatient care, med-
ical supplies, and some preventive services are also covered. 
However, Medicare does not cover custodial (homemaker) 
or personal (help with bathing, dressing, eating) care that 
patients need to remain safely in the community and has 
limited coverage of long-term care. Until 2006, Medicare 
also did not cover prescription medication. Private insur-
ance for long-term care has not been widely used (Nguyen, 
2017). Most older adults have to pay out-of-pocket or 
rely on other insurance programs or Medicaid to cover 
these costs.

Medicaid is a joint federal and state program that pro-
vides health care coverage to eligible low-income individ-
uals and those with disabilities. In addition, Medicaid has 
an option that allows individuals to “spend down” to eli-
gibility by incurring medical and/or remedial care expenses 
to offset their income above eligibility criteria, thereby re-
ducing it to a level below the maximum allowed by the 
State’s Medicaid plan. More than two-thirds of Medicaid’s 
budget has historically been spent on the elderly and disa-
bled. The program is the largest single payer of long-term 
nursing home care, financing about one-third of total 
nursing home spending (Peter G.  Peterson Foundation, 
2017). Until Medicare Part D became available in 2006, 
Medicaid was also the only source of prescription medica-
tion coverage for many low-income individuals.

Higher Medicare expenditures associated with dementia 
have been examined extensively (Ayyagari, Salm, & Sloan, 
2007; Hill et al., 2002; Hurd et al., 2013; Jutkowitz et al., 
2017; Murman et al., 2002; Oremus & Aguilar, 2011; Yang, 
Zhang, Lin, Clevenger, & Atherly, 2012; Zhu et al., 2015). 
For many individuals with dementia who face intense care 
needs for long durations, Medicaid serves as a particularly 
critical role to cover the cost of long-term services and sup-
port that Medicare and most other payers do not cover. 
Medicaid beneficiaries with dementia are more likely to be 
female, more racial/ethnically diverse, have lower income, 
and have fewer financial resources available to pay for 
care out-of-pocket than those without dementia (Garfield, 
Musumeci, Reaves, & Damico, 2015). Nationally, the 
Alzheimer’s Association reported average annual Medicaid 
payment per person for individuals with dementia ($8,565) 
to be 23 times greater than for those without dementia 
($365) in 2019 (Alzheimer’s Association, 2019). Several 
older studies reported annualized per beneficiary Medicaid 
spending between $7,700 and $9,829 higher in individ-
uals with dementia compared to those without dementia 
in a number of states (Bharmal et al., 2012; Geldmacher 
et  al., 2013; Martin, Ricci, Kotzan, Lang, & Menzin, 
2000; Menzin, Lang, Friedman, Neumann, & Cummings, 
1999). In addition to incurring higher costs, individuals 

with dementia are more than twice as likely to be eligible 
for Medicaid coverage than those without dementia (dual 
Medicare and Medicaid eligible, 27% vs. 11%; Alzheimer’s 
Association, 2019). Dual-eligible beneficiaries are among 
the most vulnerable older adults, accounting for dispropor-
tionate shares of chronic illness and health care costs com-
pared to other Medicare beneficiaries (Garfield et al., 2015; 
Lied, 2006).

Despite its importance in covering the cost of care for 
individuals with dementia, Medicaid expenditures for in-
dividuals with dementia are not extensively studied. This 
may be due in part to a lack of availability of comprehen-
sive data that include both Medicare and Medicaid ex-
penditures (Bradley, Dahman, Bataki, & Koroukian, 2010; 
Hurd et al., 2013; Jutkowitz et al., 2017; Murman et al., 
2002; Oremus & Aguilar, 2011; Yang et al., 2012). Before 
Medicaid Analytic Extract (MAX) files from the Centers 
for Medicare and Medicaid Services (CMS) became avail-
able to researchers, Medicaid data could only be obtained 
on a state-by-state basis through state Medicaid agencies.

In this study, we examined Medicare and Medicaid uti-
lization and expenditures in a diverse cohort of Medicare 
beneficiaries residing in New York City. We divided our 
sample into two separate cohorts by their Medicaid cov-
erage status. For those who were not covered by Medicaid, 
we examined individuals’ Medicare expenditures similar to 
what has been reported in the literature. For those who 
were dual eligible, we examined how much Medicaid con-
tributed to care costs in addition to Medicare expenditures. 
Analyses were performed by clinically assessed dementia 
status to estimate excess expenditures to Medicaid due to 
dementia overall and by specific components of care. We 
also examined differences in expenditures relative to de-
mentia status and other key clinical and demographic 
characteristics.

Our study offers several advantages. First, studies on 
the cost of dementia care often had to rely on dementia 
diagnosis recorded in the claims data. Substantial misi-
dentification of dementia status using claims-identification 
and resultant biases in estimates of cost of dementia care 
have been documented in a number of studies (Lin et al., 
2010; Zhu et  al., 2019). Participants in our study have 
been prospectively followed with careful in-person clin-
ical diagnoses, thereby avoiding such biases. Second, few 
studies have examined Medicare and Medicaid cost to-
gether. Analyses restricted to Medicare claims will miss 
much of long-term care and medication expenditures that 
are covered by Medicaid. Alternatively, analyses restricted 
to Medicaid claims will miss much of hospital and phy-
sician expenditures for which Medicare covers and is the 
first payer. Our study using data with both Medicare and 
Medicaid claims overcomes these difficulties and offers a 
unique opportunity to identify a more comprehensive per-
spective on the expenditures associated with dementia. 
Third, our cohort is largely minority, older, from diverse 
educational and socioeconomic backgrounds, and varies 
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widely in their health status. Minority elders are dispropor-
tionally poor and more than twice as likely to be eligible 
for Medicaid than their non-minority counterparts but are 
underrepresented in most studies that examine brain aging 
(Administration for Community Living, 2019a, 2019b). As 
the population of older adults rapidly becomes more ethni-
cally diverse, the importance of examining diverse, vulner-
able population cannot be overemphasized.

Method

Participants

Participants were drawn from the Washington Heights-
Inwood Columbia Aging Project (WHICAP), a multi-
ethnic, population-based, prospective study of cognitive 
aging of Medicare beneficiaries aged 65 or older residing 
in northern Manhattan. Lists of all Medicare or Medicaid 
recipients living in the area were provided by CMS at 
the beginning of study enrollment in 1992. An addi-
tional cohort was formed in 1999 using similar methods 
based on an updated beneficiaries list. The original list of 
names was divided into six strata based on age (65–74, 
≥75 years) and ethnicity (Hispanic, non-Hispanic black, 
non-Hispanic white) groups. These strata were further di-
vided into subsamples so that the distributions by age and 
ethnicity within each subsample were similar. This pro-
vided a means to ensure equal representation of the com-
munity during participants’ initial assessment. Detailed 
descriptions of study methodology have been reported 
previously (Scarmeas, Levy, Tang, Manly, & Stern, 2001; 
Stern et al., 1992).

At the time of study entry, each participant underwent 
an in-person interview on general health and functional 
ability, followed by a standardized assessment including 
medical history, physical and neurological examination, 
and a neuropsychological battery. Participants were then 
followed at approximately 18-month intervals with sim-
ilar assessments. Evaluations were conducted in English 
or Spanish, based on participants’ primary language or 
preference. Few participants were followed after nursing 
home placement. Recruitment, informed consent and 
study procedures were approved by the institutional re-
view boards of Columbia Presbyterian Medical Center 
and Columbia University Health Sciences, New York 
State Psychiatric Institute, and CMS Privacy Board. 
Written informed consent was obtained from all parti-
cipants. All participants were able to provide informed 
consent at the initial visit, which included consent for 
follow-up.

Individuals were matched to Medicare Beneficiary 
Summary File using social security number, name, and 
Medicare beneficiary ID. The study period for the cur-
rent analysis was defined to begin with the individual’s 
first WHICAP visit or beginning of CMS data availability 
(January 1, 1999), whichever is later, and to end with 

individuals’ last WHICAP visit, end of CMS data availa-
bility (December 31, 2010 at the time of data acquisition), 
or death, whichever is earlier to ensure data overlap be-
tween WHICAP study visits and Medicare claims. Because 
Medicare claims from individuals who were covered under 
managed care plans are incomplete, we followed CMS 
Chronic Condition Warehouse guidelines and excluded ob-
servations from subjects who were not covered by Medicare 
fee-for-service (FFS) providers for 10 or more months 
during a calendar year (or had no more than 1 month not 
covered by FFS during the year of death if the participant 
died; Buccaneer, 2011).

Individuals may qualify for full, comprehensive 
Medicaid coverage, or may qualify only for partial/re-
stricted benefits. Under partial/restricted benefits, indi-
viduals may receive Medicare and Medicaid premium 
assistance only, prescription drug coverage only, or other 
forms of restricted benefits. Because the wide variety of 
partial/restricted benefits that may affect Medicaid pay-
ments (Chronic Condition Data Warehouse, October 
2017), a small number of participants (N = 73) who al-
ways had partial Medicaid coverage throughout the study 
were excluded from the analysis.

Medicare and Medicaid Expenditures

Medicare expenditures were obtained from Medicare 
Standard Analytic Files and included all covered services 
(inpatient stays, outpatient visits, physician services, du-
rable medical equipment [DME], skilled nursing, home 
health, and hospice care). Medicaid expenditures were 
obtained from MAX data from New York State. MAX 
is a set of person-level data files on Medicaid eligibility, 
service utilization, and payment information and consists 
of 1 personal summary file and 4 claims (Inpatient, Long-
Term Care, Prescription Drug, and Other Therapy) files. 
The Other Therapy file contains claim records for a wide 
variety of Medicaid covered services. We categorized the 
most frequently occurring types of service into long-term 
care, inpatient care, personal care, home health, physician 
services, prescription medications, transportation services, 
laboratory visits, and outpatient hospital utilizations. All 
other service types had frequency of claims less than 1% 
and were grouped together.

Medicare and Medicaid expenditures were computed 
by summing all payments for each beneficiary during 
the study period by service type, reflecting actual pay-
ments for each beneficiary. Because participants were 
followed for varying lengths of time, we divided total 
expenditures a participant incurred during the study 
by total years of follow-up for that individual to ob-
tain an average annual expenditure for each individual. 
Expenditures were adjusted to 2018$ using the medical 
care component of the Consumer Price Index (Bureau of 
Labor Statistics, 2012).
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Clinical Diagnosis of Dementia

At each WHICAP visit, diagnostic conferences were held 
by a group of neurologists, psychiatrists, and neuropsych-
ologists using results from the neuropsychological battery 
and evidence of impairment in social or occupational func-
tions (McKhann et al., 1984; Stern et al., 1992). A diag-
nosis of dementia was determined based on Diagnostic and 
Statistical Manual of Mental Disorders, 4th Edition criteria. 
Diagnosis of probable or possible AD was made based on 
National Institute of Neurological and Communicative 
Disorders and Stroke and the Alzheimer’s Disease 
and Related Disorders Association (now Alzheimer’s 
Association, NINCD/ADRDA) criteria. Because of the epi-
demiologic nature of the study, neither participants nor 
their primary care providers were notified of a diagnosis 
of dementia. Participants were categorized into two groups 
as dementia (those who were clinically diagnosed with de-
mentia at some point during the study) or non-dementia 
(those who were never clinically diagnosed with dementia 
throughout the study period).

Sociodemographic and Clinical Characteristics

Sociodemographic characteristics based on known associ-
ations with health care spending included age, sex, race/
ethnicity, years of education, and marital status. On the 
basis of household size and household income reported, 
we constructed a poverty indicator using federal poverty 
guidelines (Social Security Administration, October 2018). 
Because WHICAP did not follow participants after long-
stay nursing home placement, only years of living in the 
community were included in the study. WHICAP did not 
ask caregiver and caregiving-related questions.

Participant medical history data were obtained via a 
WHICAP survey to construct a modified version of the 
Charlson comorbidities index (Zhu et  al., 2015, 2006). 
Comorbidities included myocardial infarction, congestive 
heart failure, peripheral vascular disease, hypertension, 
chronic obstructive pulmonary disease, arthritis, gastroin-
testinal diseases, liver disease, diabetes, chronic renal dis-
ease, and systemic malignancy. Only Medicare files were 
used because the incremental value of using Medicaid 
claims to identify comorbidities has been reported to be 
small over what is already obtained from Medicare claims 
(Bradley et  al., 2010). Functional status was measured 
using the Blessed Dementia Rating Scale (range  =  0–13; 
Blessed, Tomlinson, & Roth, 1968); a higher score indi-
cates worse functioning. Cognitive status was measured by 
a global cognitive z-score, comprising multiple domains of 
cognition including memory, abstract reasoning, language, 
visuospatial functioning, and executive/speed processing 
(Cosentino et al., 2008); a higher score indicates better cog-
nition. Extrapyramidal signs were assessed using a modified 
Unified Parkinson’s Disease Rating Scale (UPDRS), whose 
interrater reliability has already been established (Richards 

et al., 1991); a total UPDRS score was computed and di-
chotomized into less than 2 (slight or none) versus at least 2 
(moderate or severe). An indicator for the individual within 
a year before death was included in the models to adjust for 
effect of high expenditures at the end of life.

Analysis

Bivariate comparisons by dementia status were performed 
using chi-square test for categorical variables and Kruskal–
Wallis test for continuous variables, separately for indi-
viduals with Medicare only and those with Medicare and 
Medicaid.

The relationships between participant characteristics 
and Medicaid coverage and expenditures were estimated 
using a two-part model (Deb & Norton, 2018). In the first 
part of this model, a logistic regression was used to esti-
mate the probability of Medicaid coverage using the full 
sample. Conditional on having Medicaid coverage, the 
second part of the model estimated characteristics associ-
ated with Medicaid expenditures using a generalized linear 
model (GLM) with gamma family and log link. The two-
part model allows for separate investigation of the effect of 
covariates on the extensive margin (logit model) and on the 
intensive margin (GLM, amount of expenditures if any). 
Average marginal effects for each part of the model and the 
combined overall effects from both parts of the model were 
reported (Cameron & Trivedi, 2010). For categorical vari-
ables, marginal effects estimate the discrete change in the 
predicted probabilities in one category relative to the refer-
ence category, for example, from female to male, Hispanic 
to non-Hispanic. For continuous variables, marginal effects 
estimate the rate of change in the predicted probabilities 
for a small amount of change in an independent vari-
able, providing a good estimate to the amount of change 
in the predicted probabilities produced by a 1-unit change 
in the independent variable. Adjusted difference between 
dementia and nondementia groups and 95% CI were es-
timated, controlling for the sociodemographic and clinical 
characteristics described earlier. Analyses were conducted 
using Stata statistical software (version 13.1; StataCorp, 
College Station, TX).

Results
The analysis sample included 1,779 Medicare beneficiaries 
with full FFS coverage, of whom 568 (31.9%) qualified for 
full Medicaid coverage (full-benefit dual eligible) and 1,211 
(68.1%) who did not have any Medicaid coverage. Figure 1 
summarizes the study’s sample selection process.

Medicare Only Sample

Among participants who were not covered by Medicaid, 
those with dementia were older, less likely to be white, and 
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had fewer years of education, lower household income, 
higher poverty rate, and worse functional and cognitive 
status than those without dementia (Table 1, all ps < .001). 
There were no differences in gender, marital status, house-
hold size, or number of comorbidities by dementia status. 
Compared to those without dementia, average follow-up 
years were slightly shorter for those with dementia (3.4 ± 
2.8 vs. 4.0 ± 3.2 years, p = .07). Of those with dementia, 
14.1% died within a year from the date of last follow-up 
compared to 3.9% in those without dementia, p < .001).

In this sample of participants who did not have Medicaid 
coverage, average annual Medicare expenditures were sub-
stantially higher in dementia than those without dementia 
($12,408 vs. $8,113, p = .02; Figure 2). Specifically, com-
pared with those without dementia, individuals with de-
mentia incurred higher expenditures for inpatient ($7,939 
vs. $4,405, p = .004) and home health services ($1,494 vs. 
$515, p < .001), but lower expenditures for outpatient and 
part B services (2,041 vs. 2,800, p = .02). Expenditures for Figure 1. Sample selection. CMS  =  Centers for Medicare and Medicaid 

Services; MBSF = Medicare Beneficiary Summary file; FFS = Fee for Service.

Table 1. Baseline Characteristics by Dementia and Medicaid Coverage Status

Variable 

Medicare only (No Medicaid) Dual Medicare and Medicaid covered

Dementia No dementia p Dementia No Dementia p

N 142 1,069  228 340  
Age, mean (SD) 82.1 76.5 <.001 82.1 76.1 <.001
 (7.2) (6.6)  (7.2) (6.5)  
Female, (%) 62.0 61.6 .94 71.5 69.7 .648
White, (%) 34.5 50.3 <.001 2.6 6.2 .152
Black, (%) 33.1 27.4  23.7 22.9  
Hispanic, (%) 32.4 21.2  73.2 69.7  
Married, (%) 32.3 37.4 .256 21.9 25.2 .394
Years of schooling, mean (SD) 10.1 12.3 <.001 5.9 7.5 <.001
 (4.4) (4.1)  (4.3) (4.1)  
Household size, mean (SD) 1.6 1.5 .099 1.6 1.6 .963
 (0.6) (0.6)  (0.6) (0.6)  
Household income ($), mean (SD) 23,179 34,749 <.001 10,531 11,192 <.001
 (21,387) (27,432)  (4,924) (7,073)  
Household income missing, (%) 45.8 32.5 <.001 41.7 17.9 <.001
Below Federal Poverty Level, (%) 45.1 21.7 <.001 89.6 90.2 .847
Last follow-up <1 year before death, (%) 14.1 3.9 <.001 7.9 5.0 .16
Follow-up years, mean (SD) 3.4 4.0 .069 3.4 3.5 .531
 (2.8) (3.2)  (2.2) (2.4)  
# Comorbidities, mean (SD) 2.33 2.30 .94 2.83 2.80 .07
 (1.93) (1.78)  (1.82) (2.08)  
# Extrapyramidal signs, mean (SD) 2.34 0.74 <.001 2.21 0.84 <.001
 (4.13) (1.70)  (3.61) (1.73)  
BDRS, mean (SD) 1.50 0.27 <.001 2.36 0.43 <.001
 (2.63) (0.74)  (3.37) (0.82)  
Cognitive z-score, mean (SD) –0.58 0.27 <.001 –1.07 –0.29 <.001
 (0.63) (0.57)  (0.64) (0.55)  

Note. BDRS = Blessed Dementia Rating Scale.
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other services (skilling nursing, DME, hospice) were sim-
ilar between those with and without dementia.

Dual Medicare–Medicaid Sample

Among participants with full Medicaid coverage, those 
with dementia were older, had fewer years of education, 
lower household income, and worse functional and cogni-
tive status than those without dementia (Table 1, all ps < 
.001). There were no differences in gender, race/ethnicity, 
marital status, household size, or number of comorbidities 
by dementia status. Average follow-up years were similar 
between those with and without dementia (3.4  ± 2.4 vs. 
3.4 ± 2.5 years, p = .531).

In this sample of dual-eligible beneficiaries, total 
Medicaid expenditures were substantially higher for those 
with dementia ($50,270) than those without dementia 
($21,966, p < .001; Figure 3). At $12,693, personal care 
accounted for the largest share of Medicaid costs (25%) in 
individuals with dementia, but only $4,713 (21%) in those 
without dementia (p < .001). Home health care accounted 
for a substantial share of Medicaid costs as well, with 
$6,838 for individuals with dementia and $2,850 for those 
without dementia (p < .001). Even though most individuals 
lived in the community, long-term care costs were the third-
highest cost category among individuals with dementia, at 
$6,055, compared to only $203 among those without de-
mentia (p  =  .016). Inpatient costs also were high among 
individuals with dementia, at $1,979, compared with $905 
for those without dementia (p = .005). Cost of prescription 
medications however was slightly lower among individuals 
with dementia ($2,138 vs. $2,594, p = .034). Interestingly, 
in this sample of individuals with dual Medicare–Medicaid 
coverage, average annual Medicare expenditures did not 
differ by dementia status ($8,458 vs. $9,324, p = .19; Figure 
3). Except for higher expenditures for home health services 

in dementia compared to non-dementia ($1,240 vs. $695, 
p < .001), all individual components of Medicare expend-
iture did not differ significantly by dementia status. Taken 
together, average annual total Medicare and Medicaid ex-
penditures were $58,728 for individuals with dementia, 
substantially higher than $31,290 for those without de-
mentia (p < .001).

Participant Characteristics Associated With 
Medicaid Coverage and Expenditure

Table 2 shows parameter estimates and marginal effects 
using two-part models of participant characteristics asso-
ciated with Medicaid coverage and expenditures. Results 
show that after controlling for participant characteristics, 

Figure 3. Average annual Medicare and Medicaid expenditures per 
person among individuals with dual Medicare and Medicaid coverage, 
by dementia status.

Figure 2. Average annual Medicare expenditures per person among in-
dividuals without Medicaid coverage, by dementia status. Part B serv-
ices include fee-for-service claims submitted by professional providers 
including physicians, physician assistants, clinical social workers, nurse 
practitioners, and claims for some organizational providers such as 
free-standing facilities.
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individuals with dementia were more likely to be covered 
by Medicaid. Among those who had Medicaid, individuals 
with dementia also incurred higher spending than those 
without dementia. Combining both parts of the model, 
the overall effect of dementia was a $6,278 increase in av-
erage annual Medicaid spending after controlling for other 
characteristics.

Other characteristics associated with Medicaid spending 
included a small increase ($527) in Medicaid spending with 
increasing age, and $6,003 higher Medicaid spending in 

women than men, but no difference in Medicaid spending 
by ethnicity groups and marital status. Education and living 
below the poverty level had opposite effects on the like-
lihood of Medicaid coverage and Medicaid expenditures, 
resulting in nonsignificant relationships between these vari-
ables and overall Medicaid spending. Each additional co-
morbid condition was associated with a $2,027 increase 
in annual Medicaid spending. Finally, Medicaid spending 
was $5,930 higher among those who were observed within 
a year of death.

Table 2. Two-part Model Estimates of Average Annual Medicaid Expenditures

 

Logistic 
regression
Coef. 
(SE) 
[95% CI]  p

Generalized 
linear model
Coef. 
(SE) 
[95% CI]  p

Average marginal 
effects
$ 
(SE) 
[95% CI]  p

Dementia 0.853 *** <.001 0.391 ** .003 6,278 *** <.001
 (0.230)   (0.130)   (1,518)   
 [0.401, 1.304]   [0.136, 0.646]   [3,302, 9,253]   
Age –0.004  .780 0.058 *** <.001 527 *** <.001
 (0.014)   (0.008)   (112)   
 [–0.031, 0.023]   [0.041, 0.074]   [307, 747]   
Female –0.208  .298 0.714 *** <.001 6,003 *** <.001
 (0.200)   (0.132)   (1,579)   
 [–0.601, 0.184]   [0.456, 0.973]   [2,908, 9,098]   
Black –0.784 *** <.001 0.052  .738 –1,943  .212
 (0.217)   (0.155)   (1,557)   
 [–1.208, –0.359]   [–0.252, 0.355]   [–4,994, 1,109]   
Hispanic 1.253 *** <.001 0.077  .805 4,590  .132
 (0.333)   (0.310)   (3,048)   
 [0.600, 1.906]   [–0.531, 0.684]   [–1,385, 10,564]   
Married 1.777 *** <.001 –0.022  .941 5,289  .075
 (0.333)   (0.304)   (2,973)   
 [1.124, 2.430]   [–0.618, 0.574]   [–5,371, 1,116]   
Years of schooling –0.075 *** .001 0.033 * .031 71  .650
 (0.023)   (0.015)   (156)   
 [–0.120, –0.031]   [0.003, 0.062]   [–235, 377]   
Below Federal Poverty 
Level

3.002 *** <.001 –0.774 *** .001 2,083  .254

 (0.232)   (0.223)   (1,826)   
 [2.547, 3.456]   [–1.211, –0.337]   [–1,496, 5,661]   
<1 year before death 0.569 * .042 0.448 ** .006 5,930 ** .002
 (0.280)   (0.164)   (1,896)   
 [0.021, 1.117]   [0.126, 0.770]   [2,213, 9,646]   
# Comorbidities 0.091 * .050 0.188 *** <.001 2,027 *** <.001
 (0.047)   (0.031)   (421)   
 [0.001, 0.182]   [0.126, 0.249]   [1,202, 2,853]   
# Extrapyramidal signs 0.005  .886 0.054 ** .009 517 * .027
 (0.034)   (0.021)   (233)   
 [–0.062, 0.072]   [0.013, 0.095]   [60, 974]   

In the first part of this model, a logistic regression was used to estimate the probability of Medicaid coverage using the full sample. Conditional on having Medicaid 
coverage, the second part of the model estimated characteristics associated with Medicaid expenditures using a generalized linear model (GLM) with gamma family 
and log link.
* p<.05, ** p<.01, *** p<.001.
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Discussion
In this study, we compared Medicare and Medicaid ex-
penditures in a largely minority cohort of Medicare benefi-
ciaries in New York City who have been clinically assessed 
for dementia. Before discussing results from the study, it 
is important to consider the community characteristics 
from which this sample is drawn. The Washington Heights-
Inwood area is an ethnically diverse community that de-
spite economic and environmental improvements since the 
1970s continues to be a vulnerable community with limited 
income, poor health, low health literacy, and low insurance 
or insurance knowledge (US Census Bureau, 2019). The 
proportion of adults aged 18 or older who report not get-
ting needed medical care (17%) is one of the highest in the 
city (Naidoo et al., 2018). Among those aged 65 years or 
older, 18.5% have a disability (US Census Bureau, 2019). 
Although not a representative sample of all Medicare bene-
ficiaries in the United States, the WHICAP study parti-
cipants were matched to US Census data of older adults 
living in the community (Mayeux et al., 2011). Our study 
adds to the handful of well-designed cohort studies that 
have been able to overcome major challenges in conducting 
population-based studies of dementia in minority com-
munities to include sufficient diversity (Evans et al., 2003; 
Haan et al., 2003; Hall et al., 2009; Noble et al., 2017).

Substantial misidentification of dementia status using 
self-reported or claims-identification have been documented 
in a number of studies (Lin et al., 2010; Zhu et al., 2019). 
An earlier article using data from the same cohort showed 
that Medicare claims correctly identified only about half 
of clinically diagnosed dementia cases (Zhu et al., 2019). 
If we consider cost estimates derived from clinical diag-
nosis of dementia as true costs of disease, the study showed 
important and nuanced effects of claims misidentification 
of dementia on estimation of Medicare expenditures: On 
a per-person level, the study found an overestimation of 
$3,487 per person annually when Medicare claims were 
used to identify dementia. On an aggregated level, however, 
total annual expenditures for all beneficiaries with claims-
identified dementia were $258,707 lower than that for all 
those who were clinically diagnosed, suggesting an overall 
underestimation of total Medicare expenditures if claims 
were used to identify dementia. Results from these studies 
contribute to the literature by using data from participants 
prospectively followed with careful in-person clinical diag-
noses, thereby avoiding such biases.

We began the study by restricting our analyses to using 
Medicare claims only, similar to existing studies in which 
Medicaid coverage status was not taken into account. Not 
surprisingly, results showed substantially higher average 
annual Medicare expenditures among individuals with 
dementia compared to those without dementia. Results 
also showed that the proportion of people diagnosed with 
dementia was significantly higher among those with full 
Medicaid coverage than among those without Medicaid 

coverage, and individuals with dual Medicare and Medicaid 
coverage differed substantially from those who did not 
have Medicaid. We therefore examined expenditures sepa-
rately by individuals’ Medicaid coverage.

In the sample of Medicare beneficiaries with no Medicaid 
coverage, Medicare expenditures were substantially higher 
among individuals with dementia than those without de-
mentia, largely due to substantially higher expenditures for 
inpatient and home health services incurred by those with 
dementia. The excess expenditures in Medicare spending 
for those with dementia were lessened by somewhat lower 
expenditures for outpatient and physician services. These 
findings are consistent with those reported in existing 
studies (Ayyagari et al., 2007; Hill et al., 2002).

Our study adds to the literature by highlighting 
Medicaid’s contribution to covering the cost of dementia 
care. Among dually covered beneficiaries, average annual 
total Medicare and Medicaid expenditures was $58,728 
for individuals with dementia, nearly twice as much as that 
for those without dementia. Regardless of dementia status, 
the majority of the expenditures were paid for by Medicaid. 
Differences in expenditures for individuals with dementia 
compared to those without dementia were almost entirely 
born by Medicaid. The largest differences were from serv-
ices critically important to dementia patients but not cov-
ered by Medicare, including personal care and home health 
visits, which together accounted for 39% of total Medicaid 
costs among individuals with dementia. Although the 
WHICAP study did not follow participants after long-stay 
nursing home placement, costs of short-stay nursing home 
care were still the third most expensive category among in-
dividuals with dementia. Although inpatient care is covered 
by Medicare, dually covered individuals with dementia in-
curred an additional $1,979 for inpatient services, more 
than twice as much as individuals without dementia. Unlike 
the cost differences in Medicaid, we found no overall dif-
ferences in Medicare expenditures among individuals with 
dementia versus those without dementia in this sample. Of 
all types of services covered by Medicare, only home health 
expenditures were higher in individuals with dementia than 
those without dementia, although the amount of Medicare 
expenditure was low.

Focusing on the effects of dementia on Medicaid 
spending, our results showed that dementia had strong in-
dependent effects on increased likelihood of Medicaid cov-
erage. Among those with Medicaid coverage, dementia also 
was associated with higher Medicaid spending after con-
trolling for participants’ demographic and socioeconomics 
characteristics. Despite differences in geography and time, 
estimates of annual excess Medicaid spending of $6,278 per 
person due to dementia from the current study are similar 
in magnitude to previous estimates reported from several 
other states (Bharmal et al., 2012; Geldmacher et al., 2013; 
Martin et al., 2000; Menzin et al., 1999). In New York State, 
an estimated 400,000 individuals aged 65 or older have AD 
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in 2018 (New York State Coordinating Council for Services 
Related to Alzheimer’s Disease and Other Dementias, 
2017), with Medicaid covering about one in four Medicare 
beneficiaries (Kaiser Family Foundation, November 2018). 
Our estimate suggests that excess Medicaid spending due 
to dementia at $628 million in NYS.

These results have important policy implications. It is 
well known that separate funding streams and misalign-
ment in the programs’ benefits and services offer little 
incentives to deliver care efficiently, leading to little to 
no coordination of care for dually covered beneficiaries. 
To make informed decisions on where cost savings might 
be achieved, it is important to simultaneously charac-
terize Medicare and Medicaid expenditures in dementia. 
This will be especially key to calculations of cost-effec-
tiveness of home and community-based services, a pri-
ority as states are shifting Medicaid resources away from 
institutional care. Our study highlights the significant 
added contribution of Medicaid spending for dementia 
care. Delineating Medicare and Medicaid expenditures is 
particularly important in the current contentious health 
care policy debates. The vast majority of studies that do 
not include Medicaid spending may substantially under-
estimate increased total payer costs related to dementia 
care. As long-term care shifts away from the nursing 
home setting, we need to have complete understanding 
of the costs of care in the community which includes 
Medicare and Medicaid expenses. This is especially crit-
ical amid a growing dementia population that requires 
long-term care.

The study has several limitations. First, we empha-
size that there may be unique patterns of health care use 
and expenditures in this sample drawn from an ethni-
cally diverse, predominantly Hispanic and black popu-
lation living in one urban community in New York City. 
For example, Hispanic caregivers have historically been 
less likely than non-Hispanic caregivers to place their 
family members in nursing homes, even after accounting 
for health and socioeconomic characteristics (Thomeer, 
Mudrazija, & Angel, 2015). As the WHICAP study did 
not follow participants after nursing home placement, 
there may be underestimation of Medicaid expenditures. 
The magnitude of the underestimation will be an impor-
tant topic for future investigation. As home-based care 
expands and individuals with dementia live at home for 
longer periods of time, Medicaid spending for patients 
with dementia among those who reside in the community 
can only become more important. It is imperative that 
we examine health care expenditures beyond Medicare. 
Second, individuals in this study all had full Medicare 
FFS coverage for the majority of time during the study. 
Caution should be exercised in generalizing our results 
to other populations, such as those enrolled in Medicare 
Advantage. New York is one of the most generous states 
in terms of Medicaid coverage and services, with few or 
no limitations on service availability (Albert, Simone, 

Brassard, Stern, & Mayeux, 2005). Variation in Medicaid 
eligibility rules, benefits and payment rates, clinical prac-
tice patterns, and other parameters differ across states. 
Comparisons to other states are not advised. Third, we 
only had data on Medicaid coverage, not Medicaid eli-
gibility. We are unable to address who is eligible or why 
some who may be eligible did not enroll. Fourth, we 
note that expenditures reported in this study only reflect 
Medicare and Medicaid payments and do not include 
expenditures by private insurance, informal caregiving, 
and opportunity costs to patients or caregivers and out-
of-pocket costs, which exert tremendous burden. Last, it 
should always be noted that the relationships reported in 
this study are associations, not causal.

One of the important developments in the health care 
sector in recent years was the implementation of the 
Affordable Care Act (ACA), which included major expan-
sions of health insurance coverage through Medicaid and 
private health insurance Marketplaces in 2014 (Lassman 
et  al., 2017; Martin, Hartman, Washington, Catlin, & 
National Health Expenditure Accounts, 2017). CMS re-
cently funded demonstration projects to improve care 
and control costs for dual-eligible beneficiaries (Kaiser 
Commission of Medicaid and the Uninsured, 2015). Ten 
of the 13 states, New York among them, agreed to test 
capitated models that provide the full range of Medicare 
and Medicaid benefit to enrollees (Centers for Medicare 
& Medicaid Services, 2017). Although the demonstra-
tions offer potential opportunities to improve care co-
ordination, lower program costs, and achieve outcomes 
such as better health and the increased use of home and 
community-based care, changes in care delivery systems 
may also increase the vulnerability of dual eligible. Our 
data predates the ACA and precludes us from exam-
ining its effects on utilization and expenditures of this 
population. Future studies with more updated data will 
be needed to examine the effects of ACA on dementia 
spending.

Despite these limitations, our work provides important 
insight regarding the cost of dementia in diverse, extremely 
vulnerable population and allows us to understand cost dif-
ferences due to dementia-related to Medicaid. Results high-
light the importance of Medicaid in covering the cost of 
care of dementia patients. Estimates are further enhanced 
by using clinical diagnosis to more accurately reflect the 
true cost of dementia. In the coming decades, policymakers 
will be challenged to meet the needs of this growing popu-
lation while managing cost.
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