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ABSTRACT

What this study adds

BACKGROUND: Headlines in popular media suggest that Alzheimer disease
will bankrupt the Medicare program. Indeed, Alzheimer disease affects
more than 5 million older Medicare beneficiaries.
OBJECTIVE: To compare total Medicare-covered (allowed) costs of patients
with Alzheimer disease with the risk adjusted costs of beneficiaries without
dementia over their last years of life, using claims data.
METHODS: Using the Medicare 5 Percent Limited Data Set claim files
from 2006-2015, we conducted a cost impact analysis of costs for up to
8 years before the year of death. Risk adjustment was performed at a
beneficiary level using Medicare’s 2015 Hierarchical Condition Categories.
Beneficiaries were classified into dementia categories based on their diagnoses during the last 3 years of life. Costs were trend adjusted to 2015.
RESULTS: This study found that 40% of deceased beneficiaries have
Alzheimer disease or unspecified dementia diagnoses in their claims history. In their last 9 years of life, Alzheimer disease added about 11% to the
average $17,000 per year Medicare cost for same-risk beneficiaries without
dementia.
CONCLUSIONS: Like many diseases, Alzheimer disease and dementia are
associated with aging, but unlike other diseases, families and Medicaid,
rather than Medicare, bear most of the substantial cost burden. As
research continues into Alzheimer treatments, it is not too early to consider
how to better integrate Medicare and Medicaid to fund and improve patient
outcomes, which will likely involve better diagnosis, treatment, and care
coordination.
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What is already known about this subject
• It is well known that the incidence of Alzheimer disease increases
with age, and most patients are Medicare beneficiaries.
• The cost burden of caring for patients with Alzheimer disease
includes not only medical expenses but also supportive care, paid
by Medicaid and families.
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• This study found that, over the 9 years before death, Medicare
costs for patients with Alzheimer disease are only 11% higher
than for beneficiaries without Alzheimer disease, after adjusting
for the risk of comorbidities.
• Many cases of Alzheimer disease are found during an inpatient
admission, but the vast majority of such admissions appear to be
unrelated to Alzheimer disease or related symptoms, which suggests that an Alzheimer diagnosis is often an incidental finding.
• In the last year of life, patients with Alzheimer disease incurred
Medicare costs that were $1,342 less than those of nondementia
beneficiaries.

A

lzheimer disease is the most common form of dementia
among Medicare beneficiaries.1 It is a chronic,
degenerative brain disease that destroys memory and
thinking skills and the ability for self-care.2 Behavior and
personality changes resulting from Alzheimer disease, as well
as diminished ability to perform activities of daily living, can
make caring for the patient by the patient’s family and other
caregivers challenging and debilitating.3,4 We examined the
incremental cost to Medicare of Alzheimer disease and found
that Medicare spending on Alzheimer disease is lower than
reported in the news and elsewhere.
Alzheimer disease causes changes to the brain years before
clinical symptoms appear. Alzheimer diagnosis, should it occur,
is a rule-out diagnosis based on the lack of other explanations
for the patient’s memory, behavior, and personality changes.5,6
Often, a patient’s specific type of dementia may be confirmed
only through an autopsy, but these are rarely done.7,8
Experts suggest that more than 5 million Americans have
Alzheimer disease.5 Like many chronic diseases, Alzheimer
risk increases with age. Dementia incidence doubles every
5 years from ages 65 to 90 years and continues to increase
beyond age 90 years.9 More than 15% of older U.S. adults
aged in their 80s, and about 50% of those in their 90s have
dementia.10 Medicare covers nearly all U.S. residents aged
65 years and older,11 so Alzheimer disease is important to
Medicare. The U.S. Census Bureau projects that the U.S.
population aged 85 years and older, ages most likely to have
Alzheimer disease, will increase by 8 million (126%) by 2040.12
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An authoritative source on aging is the Health and
Retirement Study (HRS) sponsored by the National Institute
on Aging and the Social Service Administration. HRS used a
detailed in-home cognitive assessment to identify retirees with
dementia-related cognitive and functional impairments. The
HRS estimated that dementia cost Medicare, Medicaid, other
payers, and families $28,501 (2015 U.S. dollars) per patient per
year, not including $27,789 for the value of family caregiving.
Medicare paid $2,752 of the $56,290 annual cost.13 A separate
study of HRS data from 2005 to 2010 concluded that Medicare
expenditures were similar among members who died from
dementia, heart disease, cancer, or other causes.14
However, news organizations such as PBS, Fox News, and
Forbes have reported that the expected increasing numbers
of beneficiaries with Alzheimer disease may bankrupt the
Medicare program. These organizations have also reported that
Medicare beneficiaries with Alzheimer disease have Medicare
costs that are 2 or 3 times the costs of beneficiaries without
Alzheimer disease.15-20 Similar concerns have been raised for
decades.21,22
The relatively low Medicare spending on Alzheimer disease
reported by HRS makes sense. Medicare pays for medical care
and only some short-term supportive care. In 2013, Medicare
declined to cover amyloid positron emission tomography
(PET) imaging, which can provide early Alzheimer diagnosis,
outside of a clinical trial, citing insufficient evidence that the
imaging would make a difference for patients with a disease
for which there is no cure and limited symptomatic treatment.23 However, in 2017, the Centers for Medicare & Medicaid
Services (CMS) implemented a new primary care code (99483)
for cognition and functional assessment and for care planning
for beneficiaries with cognitive impairment. Although several
drugs treat some symptoms of Alzheimer disease, there are
currently no disease-modifying therapies despite the billions of
dollars being invested in research.5,24 In contrast, cancer, heart
disease, and other diseases of aging have significant medical
and prescription drug costs.
Low Medicare costs for Alzheimer disease do not mean low
health system costs. Medicaid, a secondary payer for people
with Medicare, is an important source of funding for Alzheimer
care. Medicaid pays for supportive care not covered by
Medicare when the beneficiary is sufficiently impoverished to
meet Medicaid’s income and asset tests. Medicaid is a program
jointly funded by the federal government and states and, by
statute, must provide coverage for nursing home care and some
home health services.25 Medicaid pays for most of U.S. nursing
home care costs, and more than 60% of nursing home residents
have moderate to severe dementia. Most states have waivers that
expand coverage to home and community-based services and
support for Medicaid beneficiaries who are at risk of needing
nursing home care.26 Medicaid also pays the Medicare Part B
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and Part D premiums and may pay the Medicare cost sharing
for dual eligible beneficiaries.
Alzheimer disease is the focus of intense scientific research,
patient advocacy efforts, and policy discussion, with high
financial stakes for payers that include Medicare, Medicaid,
commercial insurers, patients, and their families. The HRS
found that Medicare costs for Alzheimer decedents are similar
to costs for beneficiaries with other end-of-life conditions, but
other reports show a very high cost burden of Alzheimer disease
for Medicare.15-22 Our study directly addressed this issue by
using Medicare claims data over a 9-year period, which is much
larger than the HRS dataset, in order to estimate the Medicare
incremental cost of Alzheimer disease. While we wait for future
treatments, this information can be used to guide the debates
over funding and care for patients with Alzheimer disease.
■■ Methods
Data
We used the Medicare 5 Percent Limited Data Set claims files
for 2006-2015.27 These files contain all Medicare-paid hospital
and medical (Parts A and B) claims for a balanced 5% sample of
beneficiaries. The data include diagnosis and procedure codes,
site of service, and beneficiary information such as Medicaid
eligibility status, date of death, and enrollment in a health
maintenance organization. The data allow tracking of beneficiaries across years.
Population
Our study population consisted of 384,008 Medicare fee-forservice beneficiaries aged 69 years or older (year of death
minus year of birth) who died in 2010-2015 and who had at
least 3 full calendar years of Parts A and B coverage before their
year of death (waterfall analysis is available from the authors
by request).
Using diagnoses from the year of death and the previous
3 years, we classified each decedent on a hierarchical basis as
having at least 1 International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM) or International
Classification of Diseases, Tenth Revision, Clinical Modification
(ICD-10-CM) diagnosis code in any position on an eligible
claim indicating Parkinson disease, Alzheimer disease, other
specified dementia (e.g., vascular dementia), general dementia (dementia of unspecified pathology), or no dementia.
Parkinson disease is at the top of the hierarchy to avoid attributing Parkinson costs to Alzheimer disease. Parkinson disease
patients often have dementia symptoms similar to people with
Alzheimer disease even though the 2 dementias have distinct
pathologies.28 Decedents classified as having Parkinson disease
or other specified dementias were excluded.
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TABLE 1

Characteristics of the Study Population
Study Population

Classifications of Interest
Age at Death (in years), n

Dementia
Classification
n
%
69-79
80-89
90+
Parkinson disease
24,134
7
–
–
–
Alzheimer disease
71,969
21
11,245
35,855
24,869
Specific dementia
11,969
4
–
–
–
General dementia
59,886
18
11,858
26,587
21,441
No dementia
170,330
50
71,194
69,302
29,834
Total
338,288
100
94,297
131,744
76,144
Source: Authors’ analysis of the 2006-2015 Medicare 5 Percent Limited Data Set claims files.27
a P < 0.01.

Calculating Costs
For each decedent, we summed Medicare-covered (allowed)
Part A and Part B costs by year for the calendar year of death
and for each calendar year up to 8 years before death. Allowed
costs included both amounts paid by Medicare and cost sharing
paid by beneficiaries or Medicare supplement plans. We adjusted
costs to 2015 levels by applying Part A and Part B trends
developed from reports of the Medicare board of trustees.29
We calculated a risk adjustment factor for each beneficiary
and calendar year using the 2015 CMS–Hierarchical Condition
Category (HCC) model.30 CMS uses the HCCs prospectively for
the Medicare Advantage program and the Medicare accountable
care organization programs. The HCCs use the beneficiary’s
diagnosis codes, age, sex, and other characteristics from
1 calendar year to produce a score that predicts the beneficiary’s
spending in the next calendar year. The HCC model produces
approximately 100 categories of risk factors that are summed
to produce a risk score for each individual. For some diseases,
such as cancer, the HCCs have distinct categories to reflect
different expected costs for different cancers. The HCCs contain
interaction terms, for example, capturing the interaction of
certain behavioral conditions and heart failure. Dementia
diagnoses are not inputs for the 2015 HCC model. However,
the HCC risk scores are good cost predictors for Medicare
dementia patients.31
To avoid the confounding effects of dementias on a
beneficiary’s Medicaid eligibility or institutionalization, we
used noninstitutional, non-Medicaid risk factors. Because the
average of beneficiaries’ risk scores has increased over years,
we adjusted 2007-2014 risk scores to 2015 levels by calculating
average risk factors by year for the entire study population and
developing risk-score-trend adjustment factors relative to the
2015 average.
We calculated total non-risk-adjusted and total risk-adjusted
allowed costs per beneficiary per calendar year before death.
We used these to calculate cost differentials for the Alzheimer
disease and general dementia cohorts compared with the
802 Journal of Managed Care & Specialty Pharmacy

JMCP

July 2019

Female (by age), %
69-79
–
56 a
–
53a
45a
47a

80-89
–
65a
–
60a
51a
57a

Average
90
–
76 a
–
72a
64a
70a

Age at Death
–
86.4a
–
86.0a
81.7a
83.7a

Years of
Data
–
5.9
–
6.3
5.7
5.9

no-dementia decedent cohorts after normalizing costs of the
dementia and no dementia cohorts for the age distribution and
risk scores of the Alzheimer decedent cohort.
We also calculated the proportion of beneficiaries who
were dual eligible for Medicaid by dementia cohort and by
calendar year before death and costs by type of service. For
the Alzheimer population, we examined inpatient admissions
in the year of the first Alzheimer diagnosis and the years
immediately before and after by diagnosis-related group (DRG).
P values were calculated using a chi-square test for
categorical variables and t-tests for continuous variables when
comparing between population cohorts. We used repeated
measures of analysis of variance to compare the average cost
per beneficiary. Analysis was conducted with SAS software
package version 9.4 (SAS Institute, Cary, NC). See Appendix A
for methodology details (available in online article).
■■ Results
Our study population included 338,288 decedent Medicare
beneficiaries, of which 21% (71,969) were classified at death
as having Alzheimer disease, 18% (59,886) as having general
dementia, and 50% (170,330) as having no dementia. Another
11% (36,103) were classified at death as having Parkinson
disease or other specific dementias. Decedents with Alzheimer
disease were 4.7 years older than decedents with no dementia
and 0.3 years older than decedents with general dementia
(P < 0.01 for both comparisons). Individuals in the study
population had an average of 5.9 years of Medicare history in
our data, including an average of 0.5 year in the calendar year of
death, with a range of 3-9 years (Table 1). At all ages, decedents
with Alzheimer disease or general dementia were more likely to
be female than decedents with no dementia (P < 0.01).
We observed that beneficiaries with an incident Alzheimer
diagnosis code were 147% more likely to have an inpatient
hospital admission during their incident calendar year than
the year before and 66% more likely than the year after the
incident year. However, the DRG of these admissions indicated
dementia or behavioral conditions in only 11% of the cases.
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TABLE 2

Per-Beneficiary Yearly Medicare Costs Before Death by Dementia Classificationa
Dementia Classification
Alzheimer Disease

General Dementia

Dementia Classification
No Dementia

General Dementia
Year Before
Death
Number of Beneficiaries
Costs per Beneficiary, $
10,001b
8
10,562
11,619
21,931
10,291b
10,884
7
21,392
22,811
46,132
11,002b
11,953b
6
33,109
34,012
73,212
12,242b
b
13,313b
5
45,790
44,322
103,389
13,636
14,763b
4
58,765
52,304
135,569
15,520b
16,808b
3
71,969
59,886
170,330
18,034b
20,291b
2
71,969
59,886
170,330
21,352b
1
71,969
59,886
170,330
29,483
29,300b
34,017
0
71,969
59,886
170,330
31,734b
Total
71,969
59,886
170,330
163,295
161,331
8.5
8.5
Years, nc
18,980d
Average year
50,833
44,957
117,950
19,211d
Cost differentials relative to no dementiab
Total
17,861d
15,896d
1,870d
Average year
2,101d
d
10%d
%
11%
27
Source: Authors’ analysis of the 2006-2015 Medicare 5 Percent Limited Data Set claims files.
aCosts were age normalized and risk adjusted to the Alzheimer decedent population.
bP < 0.01, using Student’s t-test on average costs per beneficiary for Alzheimer disease or dementia versus no dementia.
c A beneficiary is alive, on average, half a year in the year of death. Therefore, the costs span 8.5 years.
d P < 0.01, using repeated measures ANOVA test on average costs per beneficiary for Alzheimer disease or dementia versus no dementia.
ANOVA = analysis of variance.

On an age- and risk-adjusted basis, decedents with
Alzheimer disease had costs (2015 U.S. dollars) about $18,000
(10.9%) higher (P < 0.01) on average than decedents with no
dementia over the 8 years before the year of death plus the
(partial) year of death, and decedents with general dementia
had costs that were about $16,000 (9.9%) higher (P < 0.01)
than decedents with no dementia (Table 2 and Figure 1)
per annum 2 years before death, declined somewhat the year
before death, and became negative the year of death.
Cost differentials for decedents with general dementia
followed a similar pattern to those with Alzheimer disease.
Eight years before death, decedents with general dementia had
costs per annum about $1,000 (P < 0.01) higher than decedents
with no dementia. The cost differential gradually increased,
peaked at $3,000 (P < 0.01) the year before death and declined
to about $1,000 the year of death.
In most years, decedents with Alzheimer disease had risk
scores that were only slightly above those with no dementia,
except for the year of death when the Alzheimer cohort had
a risk score that was 11 percentage points lower (P < 0.01).
Decedents with general dementia had risk scores that were 7-17
points higher than those with no dementia (P < 0.01; Table 3).
On an age-adjusted basis, at 8 years before death, the
decedents with Alzheimer disease and general dementia were
about 60% more likely to be dual eligible for Medicare and
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Alzheimer Disease

No Dementia
9,100
9,932
10,722
11,706
13,108
14,467
17,402
25,921
33,076
145,434
8.5
17,110

Medicaid versus decedents with no dementia (about 15% vs.
9%, P < 0.01). In later years, decedents with Alzheimer disease
or general dementia were much more likely to become dual
eligible. At the time of death, nearly 30% (P < 0.01) of decedents
with Alzheimer disease were dual eligible, about double the
15% (P < 0.01) of decedents with no dementia (Figure 2).
The higher cost of dementia decedents was not consistent
across services. Decedents with dementia had higher costs for
Medicare skilled nursing, home health services, and hospice
services and had lower costs for intensive medical treatments,
such as Medicare Part B drugs, in the years before death
(P < 0.01). Medicare Part B covers many oncology and biologic
drugs (Appendix B, available in online article).
■■ Discussion
This study followed Alzheimer disease and general dementia
patients covered by Medicare for up to 10 years and compared
their risk-adjusted allowed costs with those of other Medicare
beneficiaries. We showed that a diagnosis of Alzheimer disease
adds about 11% per patient per year to Medicare costs for the
last years of life. The HRS study estimated that dementia cost
Medicare $2,752 (2010 U.S. dollars) per year per beneficiary
with dementia-related impairments.13 This value is similar to
our average annual figures of $2,101 (2015 U.S. dollars) for
Alzheimer disease and $1,870 for general dementia.
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FIGURE 1

Medicare Yearly Cost Differentials Relative to No Dementia Beneficiariesa

Cost Differential Relative to No Dementia
(2015 U.S. dollars)
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2,000
1,000
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7
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3
Years Before Death

Alzheimer Disease

2

1

0

General Dementia

Source: Authors’ analysis of the 2006-2015 Medicare 5 Percent Limited Data Set claims files.27
a P < 0.01 for the cost difference in each year shown, except Year 0 for general dementia and Year 1 for Alzheimer disease.

Other publications have reported much higher Medicare
costs for Alzheimer disease.6,13,32 We believe that our method of
age- and risk-adjusted incremental cost methodology overcomes
the biases that led to these other, higher estimates. We note that
some of the high estimates report the total costs of a patient with
Alzheimer disease rather than the costs that can be attributed
to Alzheimer disease in general. However, it has been noted
that undiagnosed Alzheimer disease increases the risk of falls
and complicates the management of comorbid conditions for
patients.33,34
Cross-sectional and short-term analyses of Medicare data
have tended to produce higher cost estimates for Alzheimer
disease than have longitudinal studies. For example, Salber et
al. (2018) reported that Medicare beneficiaries with Alzheimer
disease or other dementia diagnoses during a year had more
comorbid conditions and more than double the costs of a
matched population.35
Cross-sectional studies may incorrectly imply that the
higher costs associated with a dementia diagnosis on a
health insurance claim was caused by the dementia. For
example, hospital care providers may be more likely to
observe dementia or place a dementia diagnosis on a health
insurance claim than community care physicians. Hospitals
settings tend to capture more complete diagnosis codes than
other settings. Furthermore, hospitalization may exacerbate
the beneficiary’s dementia, and the hospital caregivers may
804 Journal of Managed Care & Specialty Pharmacy
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spend more time observing the patient than community care
providers. Consequently, the reporting of dementia diagnosis
could be an incidental finding that does not cause either
comorbidities or additional cost. We found that only 11% of
inpatient admissions at the time of incident Alzheimer disease
diagnosis appear to be directly related to Alzheimer disease
or associated care, so it is questionable whether to attribute
the associated costs to Alzheimer disease. Our analysis
suggests that an inpatient admission often results in the initial
Alzheimer diagnosis.
Our methodology established cohorts of decedents by
proximity to death, adjusted for age and comorbidities, and
assigned dementia status using at least 3 years of claims before
death. We chose this identification method after observing
inconsistent year-to-year coding for Alzheimer disease in the
claims data. For example, we found that only about one half of
beneficiaries who had what appeared to be their first (incident)
Alzheimer diagnosis code had an Alzheimer code the year
following this incident year, and nearly one quarter had no
dementia code at all in the following year.
Patients with Alzheimer Disease Do Not
Just Have Alzheimer Disease
Beneficiaries with and without Alzheimer disease of the
same age and proximity to death are both costly for Medicare
because they are elderly, near the end of their lives, and often
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TABLE 3

Risk Adjustment Differentials Compared with No Dementia Patients by Year Before Deatha,b
Risk Adjustment Differentials Compared with No Dementia by Year Before Death

Dementia Classification
8
7
6
5
4
3
2
1
0
Risk adjustment factor
1.19c
1.26b
1.35b
1.45b
1.58b
1.72
1.91b
2.15b
Alzheimer disease
1.11b
General dementia
1.20b
1.29b
1.37b
1.47b
1.58b
1.70b
1.86b
2.08b
2.42b
No dementia
1.13
1.20
1.28
1.37
1.47
1.59
1.73
1.93
2.26
Risk adjustment differential compared with no dementia
(0.01)b
(0.01)b
(0.02)b
(0.02)b
(0.02)b
(0)
(0.02)b
(0.11)b
Alzheimer disease
(0.03)b
General dementia
0.07b
0.09b
0.09b
0.09b
0.11b
0.11b
0.13b
0.16b
0.17b
Source: Authors’ analysis of the 2006-2015 Medicare 5 Percent Limited Data Set claims files.27
a Differential calculated as Alzheimer disease/general dementia risk score minus no dementia risk score. For example, the Alzheimer average risk score in Year 0 (= 2.15) is
0.11 less than the no dementia risk score in Year 0 (= 2.26).
bP < 0.01.
cP < 0.1.

have multiple comorbidities and acute health events. Proximity
to death is particularly important to total costs: we found that
annual Medicare costs for decedents with Alzheimer disease
were about $10,000 in the eighth year before death and
$32,000 for the last half year of life (Table 2). Over their final
8 years of life, decedents with Alzheimer disease have costs
about 11% higher than decedents with no dementia.
The modest Medicare cost differential between Alzheimer
and non-Alzheimer decedents makes sense because there
is no disease-modifying medical treatment for Alzheimer
disease currently, so the extra medical costs for Medicare are
low. Families or Medicaid are responsible for the majority
of supportive care. We found that the added Medicare costs
for decedents with Alzheimer disease are generally related to
increased use of short-term supportive care, such as skilled
nursing facility and home health programs (Appendix B).
While it makes sense that patients with Alzheimer disease
would require additional complex care, even for routine
medical procedures, we also suspect that some families choose
to avoid complex care, such as chemotherapy for cancer, in
beneficiaries with advanced dementia.36 Such care avoidance
may explain our findings of lower Part B drug costs and lower
total costs in the year of death for patients with Alzheimer
disease.
Alzheimer Disease and General Dementia
The data suggest possible underdiagnosis of Alzheimer disease
when measured by the ICD-9/10-CM diagnosis codes that
providers use when billing Medicare. We found that 18% of
Medicare decedents had 1 or more dementia diagnoses in
the last 3 years of life but had no diagnoses indicating the
specific cause or pathology of the dementia. We classified these
decedents as having “general dementia.” As shown in Figure 1,
decedents with general dementia have annual costs that are
within $1,000 of Alzheimer decedents for most years, and their
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year-by-year patterns appear similar. This suggests potential
nondifferentiation among the diagnoses.
Efforts are underway to improve Alzheimer diagnosis. The
Imaging Dementia-Evidence for Amyloid Scanning (IDEAS)
study, launched in 2016, is performing PET imaging on
more than 18,000 Medicare beneficiaries with mild cognitive
impairment or dementia to determine if their brains contain
the amyloid plaques that are associated with Alzheimer disease.
Although a positive test for amyloid plaques does not mean
someone has Alzheimer disease, a negative result rules the
disease out,37 and that patient can avoid treatments specific to
an Alzheimer diagnosis. The IDEAS study was completed in
December 2017, and interim results show that, of the 4,000
people initially tested, 54.3% of mild cognitive impairment
patients and 70.5% of dementia patients had amyloid plaques.38
It is not clear the extent to which a diagnosis of mild cognitive
impairment is a precursor to a subsequent Alzheimer diagnosis.
Some patients who received only the general dementia
diagnosis codes may not receive the best care, as nonAlzheimer cognitive impairments are sometimes treatable.
For any dementia patients, earlier diagnosis may give affected
individuals and their caregivers better opportunity to plan
care, seek available symptomatic treatment and community
resources, join clinical trials, and access disease-modifying
therapies when they become available.39,40
Age at Death
Decedents with Alzheimer disease are almost 5 years older
than decedents with no dementia. Although Alzheimer
disease can directly cause death, the 5-year age differential
suggests that, for many beneficiaries, Alzheimer disease
emerges alongside other diseases that cause death. Studies
of death certificates support the view that Alzheimer disease
may not be the cause of death for many patients with
Alzheimer disease. Alzheimer disease was listed as a primary or
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FIGURE 2

Percentage of Beneficiaries Who Are Dual Eligible by Year Before Death and Dementia Classificationa

Medicare-Medicaid Dual Eligible, %
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1
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Source: Authors’ analysis of the 2006-2015 Medicare 5 Percent Limited Data Set claims files.27
a P < 0.01 for the difference in percentages for each year shown.

secondary cause on death certificates for fewer than 3% of
2009-2015 decedents aged 69 years and older, even though we
found that 21% of the decedents had an Alzheimer diagnosis
and another 18% had a general dementia diagnosis in their
Medicare claims history.41 Underreporting of Alzheimer disease
as a cause of death on death certificates has been recognized.42
Policy Implications
Medicare pays for care that is “reasonable and necessary for
the diagnosis or treatment of illness or injury.”43 Medicare, by
statute, would cover therapies for symptomatic individuals that
prevent or delay Alzheimer disease and dementia. However,
Medicaid, as the primary payer of long-term services and
support, such as custodial care in nursing homes and home
care programs, is the government program that would benefit
the most from disease-modifying therapies.44 As therapies for
dementia emerge, we expect increasing debate over the balance
of cost burden across payers and other stakeholders, a debate
that will center around CMS.
Poverty may be responsible for some of our observed cost
differential. Poverty is associated with higher medical costs,
and dementia can cause income and asset loss that leads
to poverty.44 We observed a higher portion of dual eligible
individuals (who must be poor) among Alzheimer disease and
806 Journal of Managed Care & Specialty Pharmacy
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other dementia patients. Decedents with dementia were more
likely than decedents with no dementia to be dual eligible
8 years before death, when dementia impairments are likely
minimal. The higher rate of dual eligibility in these early years
seems more connected to long-term financial insecurity than
the need for dementia-related supportive services. Decedents
with dementia were also more likely than decedents with no
dementia to become dual eligible in the years before death,
which could be the result of beneficiary spend-down of patient
financial resources because of the need for supportive services.
The adverse consequences of poor integration of Medicare
and Medicaid have been a long-standing concern.45 For example,
while home safety improvements can reduce hospitalizations,
the extra outlay must come from out-of-pocket spending
by patients or their families/caregivers or Medicaid, but the
reduced hospitalizations save Medicare money. With future
treatments, preventing or delaying Alzheimer disease could
cost Medicare money, but the savings will largely accrue to
Medicaid and families. We suggest that a way to help fund future
Alzheimer therapies is through more efficiently integrating
Medicare and Medicaid services and by encouraging home
and community-based services, which cost less than nursing
home care. Programs that offer support services for caregivers
of Alzheimer disease and dementia patients have been shown
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to achieve cost savings and positive outcomes for patients and
their caregivers.46
The intermittent coding of Alzheimer disease and other
dementia diagnoses suggests that patients with dementia may
be receiving care for other acute and chronic conditions without consistent recognition of their dementia. It seems likely
that better care would result from earlier, more precise, and
more consistent recognition of dementia, especially if care
plans explicitly addressed self-care limitations and the need
to involve family and other caregivers. Including dementia
diagnoses in risk adjustment or quality-of-care measures, such
as those embedded in the Medicare Star Rating System, would
promote coding and could help improve care.
Limitations
We acknowledge several limitations of our study. Claims-based
studies are subject to the underlying variability of clinical diagnosis and claims coding practices. The diagnoses on claims
may not fully or accurately capture all the diagnoses within
a patient’s clinical record. Because there is no definitive diagnostic test for Alzheimer disease, some beneficiaries diagnosed
with Alzheimer disease do not have the disease. Some beneficiaries with Alzheimer disease or dementia are likely undiagnosed, particularly for beneficiaries with mild impairments.47
Our methodology partially mitigates underdiagnosis by classifying decedents based on diagnoses in the last 3 years of life
rather than earlier years when impairments were likely milder.
Our analysis was limited to Medicare fee-for-service beneficiaries. In 2018, Medicare Advantage enrolled approximately 33% of Medicare beneficiaries, and the dynamics
for Medicare Advantage could be different. We did not
include Medicare Part D spending. The absence of dementia diagnoses from the Part D HCC risk adjuster suggests
that dementia is not associated with higher or lower Part D
spending. It is possible that our national average relationships
do not apply uniformly by region. Our differential cost methodology used equal proximity to death to establish comparable
costs. It is possible that the presence of Alzheimer disease or
dementia hastens or delays death. However, this concern is lessened by our measuring time to death for any cause, rather than
time to death attributed to dementia.
■■ Conclusions
We find that the extra Medicare-covered cost associated with
Alzheimer disease is modest. We believe this is because,
more than for many other conditions, Alzheimer primary
financial costs for supportive care are mostly paid by families
and Medicaid, rather than Medicare. While our findings are
consistent with those of other researchers, some advocates
state much higher Medicare spending, which we believe clouds
the real-world dementia-related cost burden for families and
Medicaid. As research continues into Alzheimer treatments, it
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is not too early to consider how to better integrate Medicare and
Medicaid to fund and improve patient outcomes, which will
likely involve better diagnosis, treatment, and care coordination
along with improved access to home and community-based
services.
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APPENDIX A

Methodology

0. Data
We used the Medicare 5% sample data for years 2006 to 2015. Unique identifiers allow beneficiaries to be tracked.
1. Identified decedent population
We required that decedent beneficiaries be enrolled in fee-for-service (FFS) Medicare (Part A and B) for three full calendar years prior
to the year of death and the year of death. Therefore deaths for the study population occurred between 2009 and 2015.
Note: Requiring three years of enrollment takes into the intermittent nature of dementia diagnosis coding and also eliminates
beneficiaries who move from Medicare Advantage plans to FFS at the end of life for hospice or skilled nursing services.
2. Assigned each decedent to a “dementia classification at death”
For each decedent beneficiary we scanned all qualified diagnosis codes for services provided during the three years prior to death and
the year of death and classified the beneficiary by the highest diagnosis dementia code.
Qualified services includes claims for acute and non-acute inpatient admissions, emergency department care, observation care, and
outpatient facility services and physician evaluation and management services. Qualified claims do not include laboratory, imaging,
and other diagnosis services as the diagnoses codes for these services may include “rule out” diagnoses. See Qualifying Codes tab
(available from the authors by request).
Dementia diagnoses and the classification hierarchy are shown in the ICD Diagnosis Codes tab (available from the authors by request).
3. Adjusted all costs to 2015 levels
We adjusted 2007-2014 costs to 2015 levels by applying Part A and B trend factors developed from the 2016 and 2017 Medicare
Trustee’s Reports. See the Trend Adjustment tab (available from the authors by request).
4. Calculated risk adjustment factors
We calculated a risk score for each beneficiary and each calendar year, using the beneficiary’s diagnosis codes, age, and sex for
the prior calendar year. We used the 2015 CMS-HCC methodology and the 2015 non-institutional, non-dual risk factors, with OREC
status = age 65, except we assigned a factor of 8.00 if the beneficiary’s Medicare enrollment status was ESRD.
Note: The 2015 CMS-HCC methodology does not assign a risk score for Alzheimer’s and general dementia diagnoses. We did not
adjust for institutional, dual, and non-age 65 OREC status as these statuses may be the result of dementia.
5. Adjusted risk factors to 2015 levels
Because risk factors have increased over the years due to more careful diagnosis coding, we adjusted 2007-2014 risk scores to 2015
levels by applying trend factors developed from the average risk score of the national Medicare 5% sample. The trend factors are shown
in the Risk Adjustment tab (available from the authors by request).
6. Calculated costs – by dementia classification at death, age band at death, and years before death
We calculated total Part A + B costs for the year of death and for up to 8 years of enrollment prior to death by classification at death, age
band at death, and years before death.
Note: All beneficiaries had Part A + B enrollment for the year of death and the 3 years prior to death and progressively fewer had
enrollment for years 4 to 8. The costs for the year of death are, on average, for six months of enrollment.
continued on next page
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APPENDIX A

Methodology (continued)

Note: Study population beneficiaries who died under age 69 were eligible for Medicare due to disability for some or all of the 3 years of
Part A + B enrollment that we require for study inclusion. Alzheimer’s is also relatively uncommon for people in their 60s. As a result, the
< 69 age band has few decedents and compared to the other age bands appears atypical. We therefore calculate costs in aggregate
for decedents ages 69+, excluding the younger decedents.
7. Calculated risk adjusted costs
Using the average adjusted risk factors, we adjusted the costs for general dementia and no dementia decedents to the risk levels of the
Alzheimer’s decedents.
8. Calculated risk adjusted cost differentials
Using the average adjusted risk factors, we adjusted the costs for general dementia and no dementia decedents to the risk levels of the
Alzheimer’s decedents and then calculated risk adjusted cost differentials.
9. Calculated age-normalized costs for ages 69+
We calculated age-normalized costs, risk adjusted costs, and cost differentials for all ages 69+ by using the distribution of Alzheimer’s
decedents by age band across all years and dementia statuses.
Note: We risk adjust and age-normalize costs using the characteristics of the Alzheimer’s decedents. This allows us to estimate what
the costs for the Alzheimer’s decedents would have been if they had not had Alzheimer’s.
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APPENDIX B

SNF and Home Health Costs
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Source: Authors’ analysis of the 2006-2015 Medicare 5 Percent Limited Data Set claims files.27
SNF = skilled nursing facility.
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