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Medicare Expenditures and Health Care Utilization in a
Multiethnic Community-based Population With Dementia
From Incidence to Death
Katherine A. Ornstein, PhD, MPH,* Carolyn W. Zhu, PhD,*†
Evan Bollens-Lund, MA,* Melissa D. Aldridge, PhD,*
Howard Andrews, PhD,‡ Nicole Schupf, PhD,§ and Yaakov Stern, PhD∥

Introduction: While individuals live with dementia for many years,
utilization and expenditures from disease onset through the end-oflife period have not been examined in ethnically diverse samples.
Methods: We used a multiethnic, population-based, prospective
study of cognitive aging (Washington Heights-Inwood Columbia
Aging Project) linked to Medicare claims to examine total Medicare
expenditures and health care utilization among individuals with
clinically diagnosed incident dementia from disease onset to death.
Results: High-intensity treatment (hospitalizations, life-sustaining
procedures) was common and mean Medicare expenditures per year
after diagnosis was $69,000. Non-Hispanic blacks exhibited higher
spending relative to Hispanics and non-Hispanic whites 1 year after
diagnosis. Non-Hispanic blacks had higher total (mean = $205,000)
Medicare expenditures from diagnosis to death compared with nonHispanic whites (mean = $118,000). Hispanics’ total expenditures
and utilization after diagnosis was similar to non-Hispanic whites
despite living longer with dementia.
Discussion: Health care spending for patients with dementia after
diagnosis through the end-of-life is high and varies by ethnicity.
Key Words: end-of-life care, Medicare expenditures, Alzheimer
disease costs, Hispanics, health disparities, ethnicity
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BACKGROUND
The large and growing population of older adults with
Alzheimer disease (AD) is a major challenge to our health
Received for publication December 27, 2017; accepted March 29, 2018.
From the *Department of Geriatrics and Palliative Medicine, Icahn
School of Medicine at Mount Sinai; ∥Department of Neurology,
Cognitive Neuroscience Division, Columbia University Medical
Center, Taub Institute for Research on Alzheimer’s Disease and the
Aging Brain; Departments of ‡Biostatistics; §Epidemiology, Mailman School of Public Health, Columbia University, New York; and
†James J Peters VA Medical Center, Bronx, NY.
Supported by grants from the National Institute on Aging (AG07370,
AG037212). K.A.O. was supported by the National Institute on
Aging (K01AG047923). C.W.Z. is also supported by the Department of Veterans Affairs, Veterans Health Administration.
The views expressed in this article are those of the authors and do not
necessarily represent the views of the Department of Veterans
Affairs.
The authors declare no conﬂicts of interest.
Reprints: Katherine A. Ornstein, PhD, MPH, Brookdale Department of
Geriatrics and Palliative Medicine, Icahn School of Medicine at
Mount Sinai, One Gustave L. Levy Place, Box 1070, New York, NY
10029 (e-mail: katherine.ornstein@mssm.edu).
Supplemental Digital Content is available for this article. Direct URL
citations appear in the printed text and are provided in the HTML
and PDF versions of this article on the journal’s website, www.
alzheimerjournal.com.
Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.

care system.1 The cost of caring for individuals with dementia
is equal to or higher than the ﬁnancial burden of heart disease
and cancer.2,3 The highest costs for dementia are incurred
typically within the last 2 years of life and are driven by high
out-of-pocket costs and informal caregiving needs.2–4 Health
care utilization at the end-of-life (EOL) is particularly complex for individuals with AD because of challenges with
communication about preferences for care and management
of complex symptoms.5 Consequently, patients with advanced
dementia may have unnecessarily burdensome interventions
and more avoidable hospitalizations.6,7
While studies suggest that hospitalizations and Medicare
costs are higher for individuals with dementia, especially for
ambulatory care-sensitive conditions,8–10 there may be less of
a differential increase among the dementia population as
individuals approach EOL.11 Furthermore, key factors
regarding the role of timing of disease onset, level of comorbidity, and disease severity are understudied, although the
severity of dementia and level of comorbidity impact cost of
care.12,13 Dementia diagnoses are most often determined using
claims data,14 which is subject to under-recognition or undercoding, or other measurement limitations. Other studies have
relied on probabilistic approaches of dementia likelihood
rather than assessing dementia status and severity.2 Most
studies are unable to determine timing of dementia onset or
level of severity, instead focusing on dementia status at the
time of death. While individuals may live with dementia for
many years, costs from disease onset through the course of
illness including the EOL period (the last year of life) have not
been previously examined. Focusing on cases identiﬁed at
incidence allows for an examination of Medicare-related costs
for the entire duration of the disease. Studies of prevalent
cases fail to capture cost information available from the early
stages of the disease thus potentially underestimating the full
consequences of dementia on health care utilization and cost.
In addition, racial and ethnic disparities in health care
utilization and spending at the EOL have been extensively
documented,15–17 with consistent ﬁndings that spending for
blacks are signiﬁcantly higher than whites.18–20 These racial
disparities at the EOL have not yet been studied in the context
of dementia. Furthermore, of particular concern is the
expected dramatic growth in the population of Hispanic
individuals with dementia—in 2060 there will be 3.6 million
Hispanics living with AD.21 Yet many studies fail to include
individuals of Hispanic ethnicity or they group all nonwhite
ethnic minorities together in comparison with whites when
assessing racial/ethnic cost differences. Therefore, we examined Medicare expenditures and health care utilization among
an incident dementia sample from dementia onset to death. In
addition to looking at overall costs in a multiethnic cohort of
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individuals with clinician-assessed incident dementia diagnoses over the course of disease, we also examined differences
by ethnicity. Such work will help ﬁll a critical need in
understanding costs associated with dementia and EOL care
practices for multiethnic dementia populations.

METHODS
Sample
Participants were drawn from the Washington HeightsInwood Columbia Aging Project (WHICAP), a multiethnic,
population-based, prospective study of cognitive aging in
Medicare beneﬁciaries aged 65 years and older residing in a
geographically deﬁned area of northern Manhattan. Lists of
all Medicare or Medicaid recipients in the study area were
provided by the Centers for Medicare and Medicaid Services (CMS) at the beginning of study enrollment. Potential
subjects were then drawn by stratiﬁed random sampling into
1 of 6 strata based on age (65 to 74, 75+) and ethnicity
(Hispanics, non-Hispanic blacks, non-Hispanic whites based
on self-report using 1990 US census format). Subjects were
followed in 2 (1992-1994, 1999-2002) WHICAP cohorts
using similar methods. Detailed descriptions of study
methodology have been reported previously.22
At the time of study entry, each subject underwent an
in-person interview of general health and functional ability,
followed by a standardized assessment including medical
history, physical and neurological examination, and a neuropsychological battery. After the baseline assessment,
subjects were followed at ∼18-month intervals with similar
assessments. Evaluations were conducted in either English
or Spanish, based on the primary language or preference of
the participant. Recruitment, informed consent, and study
procedures were approved by the Institutional Review
Boards of Columbia Presbyterian Medical Center and
Columbia University Health Sciences, the New York State
Psychiatric Institute, and the CMS Privacy Board. Written
informed consent was obtained from all subjects.
To obtain data on Medicare utilization and expenditures, individuals were matched to the Medicare Beneﬁciary
Summary ﬁle using social security number and Medicare
beneﬁciary ID. The study sample included individuals followed from their ﬁrst WHICAP visit or the beginning of
Medicare data availability (January 1, 1999), and ended at
death or end of study follow-up (December 31, 2010). Those
enrolled in Medicare fee-for-service (FFS) at the time of
dementia onset were included in the current analysis.
Among this incident sample, we also identiﬁed a subsample
of individuals who died during study follow-up with continuous FFS coverage from dementia onset to death the
(Supplementary Table 1, Supplemental Digital Content 1,
http://links.lww.com/WAD/A199).

Measures
Dementia Status
At baseline and each follow-up, diagnostic conferences
were held by a group of neurologists, psychiatrists, and
neuropsychologists using results from a neuropsychological
battery as well as evidence of impairment in social or
occupational function.23,24 A diagnosis of dementia was
determined based on the Diagnostic and Statistical Manual
of Mental Disorders, Revised Third Edition criteria.25 The
type of dementia was subsequently determined. Diagnosis of
probable or possible AD was made based on criteria
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outlined by the National Institute of Neurological and
Communicative Disorders and Stroke-Alzheimer’s Disease
and Related Disorders Association. Dementia severity was
measured by the Clinical Dementia Rating (CDR) Scale.26
At each assessment, subjects were grouped into 3 categories,
CDR = 0 (no dementia), CDR = 0.5/1 (mild dementia), and
CDR ≥ 2 (moderate/severe dementia). Incident dementia
was identiﬁed by the date dementia was ﬁrst identiﬁed
during the study among those with a previous diagnosis of
no dementia.

Health Care Utilization and Medicare
Expenditures
Health care utilization and expenditures each year after
diagnosis until death were based on Medicare expenditure
data. Medicare expenditure data were obtained from Medicare Standard Analytic Files and included inpatient, outpatient, carrier, durable medical equipment, skilled nursing,
home health, and hospice care. Expenditures reﬂect actual
payments from Medicare for all covered services. Expenditures for services that spanned across time periods of interest
were apportioned by the number of days that care was
received in each period. If an individual died at any point
within a year, all expenditures were included in that year for
total and annual costs. All expenditures were adjusted to
2017$ using the medical care component of the Consumer
Price Index.
Medicare claims were used to identify intensive care
unit (ICU) use and days, hospice use, and inpatient hospitalizations. Building upon previous work,27,28 we identiﬁed
the use of 1 or more intensive medical procedures in the last
month of life, as determined by a review of ICD-9 codes in
each decedent’s Medicare claims. These procedures included
intubation and mechanical ventilation, tracheostomy, gastrostomy tube insertion, enteral or parenteral nutrition, and
cardiopulmonary resuscitation. We calculated total annual
expenditures for each year after incidence and also calculated cumulative expenditures for all Medicare expenditures
from date of dementia diagnosis to death.
Subjects’ comorbidities were assessed using a modiﬁed
Charlson Index of Comorbidity, which included myocardial
infarct, congestive heart failure, peripheral vascular disease,
hypertension, COPD, arthritis, gastrointestinal disease, mild
liver disease, diabetes, chronic renal disease, and systemic
malignancy.29 All items received weights of 1, with the
exception of chronic renal disease and systemic malignancy,
which were weighted 2. Individuals’ disability, which may or
may not be related to dementia, was measured by difﬁculties
performing various activities of daily living (ADL) and
instrumental ADL using the Blessed Functional Activity
Scale.30

Analyses
Demographics, clinical characteristics, and health care
utilization patterns of the sample were reported. We examined Medicare expenditures for all subjects with incident
dementia. Analyses were limited to those individuals with
FFS Medicare at the time of diagnosis in order to calculate
expenditures and utilization. Individuals were followed until
death or end of study observation period. For the purposes
of measuring expenditures and utilization, individuals were
censored when they exited FFS Medicare (ie, enrolled in a
Medicare Advantage plan). We estimated mean Medicare
expenditures by ethnicity (Hispanic, non-Hispanic black,
and non-Hispanic white) for each year after diagnosis
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among the entire sample. We modeled expenditures by
ethnicity 1 year after diagnosis using adjusted generalized
linear models (GLMs) controlling for dementia severity, age
at diagnosis, sex, education, level of comorbidity, total years
of follow-up after diagnosis and whether the subject died
during observation period.
Next, in order to focus on costs from disease onset to
death, we computed total Medicare expenditures and utilization from diagnosis of dementia to death for those who died
during study observation with at least 6 months Medicare FFS
data available annually. Because expenditures were not distributed normally, we used rank sum tests to compare health
care utilization (hospital admissions, hospital days, ICU days,
hospice days) and Medicare expenditures by ethnicity. Log
transformations did not improve normality. Total expenditures
from diagnosis through death and years 1 to 3 after diagnosis
were compared by ethnicity using GLMs adjusted for dementia
severity, age at death, nursing home status, sex, education, level
of comorbidity, and total years of follow-up. For analyses of
expenditure data, we examined the appropriateness of distributional family and link functions and chose GLMs with
gamma family and log link. Rate ratios and average marginal
effects were calculated to compare total overall expenditures.
The signiﬁcance level for all tests was set at 0.05.
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TABLE 1. Characteristics of Full Sample at Dementia Diagnosis
(N = 186)

n (%)
Demographics
Age at diagnosis [mean (SD)] (y)
Female
Non-Hispanic white
Non-Hispanic black
Hispanic
12+ years of education
Lives alone
Clinical characteristics
Comorbidity Index
CHF
Hypertension
Stroke
Diabetes
Cancer
Dependent ≥ 1 ADL
Dependent ≥ 1 IADL
Dementia severity at diagnosis
Mild
Moderate
Severe

84.33
135
37
47
102
61
58

(6.26)
(72.58)
(19.89)
(25.27)
(54.84)
(32.97)
(40.85)

2.34
13
126
40
47
16
54
120

(1.53)
(7.03)
(68.11)
(21.51)
(25.41)
(8.65)
(31.76)
(70.59)

144 (77.42)
29 (15.59)
12 (6.45)

ADL indicates activities of daily living; CHF, congestive heart failure;
IADL, instrumental activities of daily living.

RESULTS
A total of 4604 subjects across 2 cohorts were included
in the Medicare Master Beneﬁciary Summary File. Nine
hundred thirty-six (20%) ever had a dementia diagnosis and
of these 296 (32%) incident cases were identiﬁed between
1999 and 2010. One hundred eighty-six of these cases had
FFS Medicare at the time of diagnosis (62.8%) (heretofore
known as “full sample”). Of these, 102 died during followup. Complete FFS data from dementia incidence until death
were available for 86 subjects (heretofore known as “decedent sample”) (Supplementary Table 1, Supplemental Digital Content 1, http://links.lww.com/WAD/A199).

Full Sample With Incident Dementia
Average age at dementia diagnosis of the full sample
was 84.3. The majority were female (73%) and one third
had at least a high school education (Table 1). More than
half the sample was Hispanic and the remainder were nonHispanic white (20%) and non-Hispanic black (25%). The
vast majority of individuals (77%) were diagnosed with mild
dementia and less than one third were dependent on at least
1 ADL. Sixteen died within 1 year of diagnosis (8.6%); 21
died 1 to 2 years after diagnosis (11.3%); and 17 died 2 to
3 years after diagnosis (9.1%).
Hispanics were 4 years younger at diagnosis than
whites (83 vs. 87 y). Non-Hispanic whites had the lowest
levels of comorbidity at diagnosis (mean = 1.57) and Hispanics had highest (mean = 2.58)). There were no differences
in disability at the time of diagnosis although non-Hispanic
whites were more likely to be diagnosed at later stages of
illness (%diagnosed with severe dementia not reported by
ethnicity due to sample size restrictions) (see Supplementary
Table 2, Supplemental Digital Content 1, http://links.lww.
com/WAD/A199, for comparison of characteristics by
ethnicity). As shown in Figure 1, average spending was
consistently higher for non-Hispanic blacks relative to nonHispanic whites each year after diagnosis. After adjusting
for dementia severity, age at diagnosis, level of education,
comorbidity, total years of follow-up after diagnosis, and

whether the subject died during observation period, nonHispanic blacks had an 82% increased rate of spending
1 year after diagnosis although this did not meet statistical
signiﬁcance (P = 0.06). Hispanics were not signiﬁcantly different from non-Hispanic whites (Supplementary Table 3,
Supplemental Digital Content 1, http://links.lww.com/
WAD/A199).

Decedent Sample With Incident Dementia
Among individuals in the decedent sample, average age
at death was 88.8. At their last evaluation, 16% of individuals had severe dementia and 61% were dependent in at least
1 ADL (see Supplementary Table 4, Supplemental Digital
Content 1, http://links.lww.com/WAD/A199, for demographic and clinical characteristics). Almost half were in the

FIGURE 1. Mean annual Medicare expenditures and 95% confidence intervals after dementia diagnosis by ethnicity.

322 | www.alzheimerjournal.com
Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.
Copyright r 2018 Wolters Kluwer Health, Inc. All rights reserved.

Alzheimer Dis Assoc Disord



Volume 32, Number 4, October–December 2018

Dementia Incidence and Health Care Utilization

TABLE 2. Medicare Expenditures and Health Care Utilization From Dementia Incidence to Death by Ethnicity (n = 86)

Mean (SD)
Total
Survival time (y)
3.02 (2.29)
Characteristics at death
Age (y)
88.84 (6.77)
Comorbidity Index
2.74 (1.67)
ADL difﬁculty index
1.21 (1.18)
IADL difﬁculty index
2.36 (1.30)
Utilization
Hospital admissions
5.22 (5.55)
Hospital days72.78 (88.45)
61.00 (78.71)
ICU days
3.27 (6.05)
Hospice days
18.78 (75.83)
Medicare expenditures after dementia diagnosis
Annual (2017$) [mean (SD)]
$69,370 (80,120)
[median]
[$46,730]
Total (2017$) [mean (SD)]
$152,352 (153,770)
[median]
[$96,223]

Non-Hispanic White
(n = 26)

Non-Hispanic Black
(n = 23)

Hispanic (n = 37)

2.53 (1.97)

2.65 (2.11)

3.59 (2.52)

90.27
2.62
1.46
2.33
3.58
104.43
2.73
28.81

(7.42)
(1.96)
(1.22)
(1.20)

88.67
2.61
1.14
2.41

(6.92)
(1.56)
(1.17)
(1.18)

(4.53)
(95.33)**
(4.80)
(101.17)

7.09
61.38
4.35
3.22

(6.92)**
(87.98)
(6.34)
(9.16)

$79,949 (122,772)
[48,344]
$117,928 (124,661)
[$74,168]

87.93
2.92
1.09
2.35

(6.20)
(1.54)
(1.16)
(1.45)

5.22 (5.01)
2.97 (6.70)
21.41 (78.63)

$86,920 (59,583)
[$86,069]*
$204,575 (198,892)
[$158,661]*

$54,541 (45,546)
[32,665]
$144,078 (134,887)
[$95,646]

ADL indicates activities of daily living; IADL, instrumental activities of daily living; ICU, intensive care unit.
*P < 0.10 rank sum.
**P < 0.05 rank sum.

ICU at least once following their dementia diagnosis and
more than one third underwent life-sustaining procedures
after diagnosis including intubation/mechanical ventilation
(27%). Only 21% received any hospice care.
The decedent sample survived on average for 3 years
(range = 0 to 10 y) from incidence to death (median = 2.4 y).
Of note, Hispanics survived on average 1 year longer than
non-Hispanic blacks or whites (Table 2). Total Medicare
expenditure from incidence to death was an average of
$152,352 or $69,370 per year. The vast majority of individuals were hospitalized following their dementia diagnosis
with an average of 5.2 hospitalizations over the course of
their illness. Non-Hispanic blacks with dementia had the
highest spending from time of diagnosis to death with a
mean of $204,575 total expenditures from diagnosis to death
or $86,920 per year. They had almost twice as many hospital
admissions as non-Hispanic whites after dementia diagnosis
(7.1 vs. 3.6; P < 0.05) and the least number of hospice days
(mean = 3.22) among ethnic groups.
In models unadjusted for clinical characteristics or
demographics, non-Hispanic blacks with dementia had
$86,647 higher Medicare expenditures than non-Hispanic
whites from incidence to death. This translates to a 74%
higher rate of spending (P = 0.05). Hispanics, on the other
hand, did not have signiﬁcantly different total Medicare
expenditures, or in any individual utilization categories,
than non-Hispanic whites after incidence, despite living on
average 1 year longer with the disease. In adjusted cost
comparisons non-Hispanic blacks had a 41% increase in
spending compared with non-Hispanic whites from time of
diagnosis to death translating into $57,606 additional
Medicare expenditures (P = 0.15) (Table 3) (see Supplementary Table 5, Supplemental Digital Content 1, http://
links.lww.com/WAD/A199, for full model coefﬁcients).
These ﬁndings were largely driven in the ﬁrst year after
diagnosis in which non-Hispanic blacks had more than
2-fold increased rate of spending compared with whites
(P = 0.03) in adjusted models.

DISCUSSION

This study is the ﬁrst of its kind to estimate total
Medicare expenditures and utilization from the time of

TABLE 3. Total Medicare Spending From Time of Dementia
Onset Until Death by Ethnicity

Non-Hispanic Hispanic
Black (n = 23) (n = 37)
Total
Difference in mean expenditures
relative to non-Hispanic whites
(2017$)
Unadjusted model
Rate ratio
P
Adjusted model*
Average marginal effects (2017$)
Rate ratio
P
Annual
Year 1
Average marginal effects (2017$)
Rate ratio
P
Year 2
Average marginal effects (2017$)
Rate ratio
P
Year 3
Average marginal effects (2017$)
Rate ratio
P

$86,647

$26,149

1.74
0.05

1.23
0.44

$57,606
1.41
0.15

$ −15,326
0.90
0.68

$30,361
2.28
0.03

$ −12,341
1.60
0.27

$32,663
1.70
0.21

$ −54,734
0.65
0.36

$10,599
1.20
0.75

$ −74,182
0.75
0.55

White as referent category; GLM with log link and gamma distributions.
*Adjusted for nursing home status at death, disease severity at death
(mild vs. moderate or severe) sex, age at death, years of education, modiﬁed
Charlson comorbidity index at time of death, and time from incident
dementia diagnosis to death.
GLM indicates generalized linear model.

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.

www.alzheimerjournal.com

Copyright r 2018 Wolters Kluwer Health, Inc. All rights reserved.

| 323

Ornstein et al

Alzheimer Dis Assoc Disord

diagnosis until death in a multiethnic community-based
cohort. Our work conﬁrms previous research2,31 suggesting
that care for individuals with dementia including the EOL
period is costly and includes high-intensity and complex
care. In our sample, patients had frequent ICU stays and
repeat hospitalizations after diagnosis. Not surprisingly,
given the documented underuse of hospice and palliative
care among individuals with dementia, and among ethnic
minorities,32 only 21% of our sample received any hospice
care. Furthermore, our research suggests that care for nonHispanic blacks with dementia is most costly, including
more high-intensity treatments and less hospice use. We
were unable to detect any signiﬁcant differences in Hispanics’ Medicare expenditures compared with non-Hispanic
whites, despite longer survival after diagnosis. Our ﬁndings
regarding overall expenditures and ethnic differences are
noteworthy in light of concerns over high costs of dementia
in society.33
Importantly, our assessment of dementia was based on
a clinical determination of dementia and not limited to
claims-based diagnoses. Thus we are able to avoid biases
such as under-recognition or under-coding of dementia, or
other measurement limitations that are inherent to studies
based on administrative claims only.34 In post hoc analysis
we found that 25% of incident cases in the sample had no
diagnosis of dementia in claims data at any point in followup. Fourteen percent had a ﬁrst diagnosis of dementia in
their claims > 1 year after clinical assessments.
While our study examines ethnic differences in health
care utilization from dementia diagnosis to death, our
ﬁndings are consistent with a growing body of evidence
suggesting that blacks receive more aggressive care and have
higher EOL spending than whites.15–17 The reasons may
include preferences for more aggressive care, mistrust of the
health care system, lack of in-home resources, and miscommunication and misunderstanding of treatment options
and hospice beneﬁts.35 Many of these issues may be magniﬁed in the context of advanced dementia. Given the substantial negative consequences of hospitalization and other
aggressive care for patients with dementia6 including subsequent cognitive decline and increased risk of functional
decline or iatrogenic complications, we need to institute
more conservative care for patients with dementia who have
poor prognoses, when appropriate. Barriers to excellent
EOL care for dementia are widespread including lack of
ﬁnancial incentives for palliative care in nursing homes, lack
of understanding of dementia as a terminal illness, complexity of symptom assessment and management, and lack
of advance directives for those without decision-making
capacity.36 Moreover, we need to continue to study why
ethnic/racial variation exists in these care patterns.
In addition, this study was conducted in a community
with a large aging Hispanic population, a group who is often
understudied in research on dementia. This population is
expected to expand signiﬁcantly—a 2016 report estimated the
number of US Hispanics with AD would increase from
379,000 in 2012 to 3.5 million by 2060.21 Cost research is
especially critical in this population as Hispanics are more
likely to live in poverty than non-Hispanic populations.
Although Hispanics were diagnosed with dementia at younger
ages and had longer follow-up periods after diagnosis as
shown in other community-based samples,37,38 their total
costs from diagnosis to death are lower than non-Hispanic
blacks and are not signiﬁcantly different than non-Hispanic
whites. This may be due in part to the extensive role played by
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families in the care of Hispanic patients with dementia.39,40
Given that substantial disparities in health care access by
ethnicity and socioeconomic status have been documented,41
further study to replicate these ﬁndings and better understand
the reasons for these differences is imperative.
There are a number of limitations. First, the small
sample precluded detection of differences across speciﬁc utilization measures (eg, hospice) and limited our ability to
detect more subtle differences across groups. Larger cohort
studies comparing expenditures by ethnicity in populations
with dementia using clinical diagnoses of dementia are necessary. Furthermore, our primary outcome, total Medicare
expenditures, does not account for all health care costs that
decedents and their families incur. Medicare provides nearly
universal health care coverage for US adults older than
65 years. However, it does not cover many health-related
expenses essential to those with chronic diseases or life-limiting illnesses, such as home care services, equipment, and
nonrehabilitative nursing home care. Out-of-pocket costs
including costs of informal caregiving were also not included
in this analysis and are substantial at the EOL.4 Furthermore,
our analyses did not account for Medicare Part D costs for
prescription drugs nor did we include Medicaid costs.
The sample was also limited to Medicare expenditures
of FFS Medicare beneﬁciaries and only 1 geographic region
in Manhattan, which may be unique in its spending patterns. While this reduces generalizability of ﬁndings and
may account for different spending patterns than previously
reported in national samples,2,42 it likely controls for bias
related to variability in regional care practices that are
known to impact treatment intensity. Also, the majority of
Hispanics in this sample are from the Dominican Republic,
thus limiting generalizability to national sample of Hispanics. Of note, our analyses focus on deaths that occurred
before 2010. Practice patterns have changed over time,
favoring increases in hospice use although increasing use of
ICU.43 Our data do not contain information about patient
or family preferences or advance directives. Differences in
the aggressiveness of care in some instances may be the
result of patients’ own wishes. It is also likely that some of
the differences in care may be appropriate based on patient
needs. Although these factors have been included in larger
studies, they have been found to attenuate association not
fully explain it.17 While we assess dementia at regular
intervals there are time gaps. Average time from last evaluation of dementia status to death was 1.6 years. Hence, we
may be underestimating dementia severity at time of death.
Despite these limitations, our work provides important
insight regarding the cost of dementia from incidence to
death and highlights the need to consider racial/ethnic differences in health care spending in this population. This
variation may in part be attributable to lack of effective and
informed communication and may raise important concerns
regarding informed and shared decision-making about EOL
care in advanced dementia. Future work must continue to
explore racial/ethnic differences in treatment patterns from
diagnosis throughout the EOL period including interactions
with the health care system.
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