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Abstract

Background: Over 6 million Americans have Alzheimer's Disease or Related

Dementia (ADRD) but whether spikes in spending surrounding a new diagno-

sis reflect pre-diagnosis morbidity, diagnostic testing, or treatments for com-

orbidities is unknown.

Methods: We used the 1998–2018 Health and Retirement Study and linked

Medicare claims from older (≥65) adults to assess incremental quarterly spend-

ing changes just before versus just after a clinical diagnosis (diagnosis cohort,

n = 2779) and, for comparative purposes, for a cohort screened as impaired

based on the validated Telephone Interview for Cognitive Status (TICS)

(impairment cohort, n = 2318). Models were adjusted for sociodemographic

and health characteristics. Spending patterns were examined separately by sex,

race, education, dual eligibility, and geography.

Results: Among the diagnosis cohort, mean (SD) overall spending was $4773

($9774) per quarter – 43% of which was spending on hospital care ($2048). In

adjusted analyses, spending increased by $8400 (p < 0.001), or 156%, from $5394

in the quarter prior to $13,794 in the quarter including the diagnosis. Among the

cohort in which impairment was incidentally detected using the TICS, adjusted

spending did not change from just before to after detection of impairment, from

$2986 before and $2962 after detection (p = 0.90). Incremental spending changes

did not differ by sex, race, education, dual eligibility, or geography.

Conclusion: Large, transient spending increases accompany an ADRD diag-

nosis that may not be attributed to impairment or changes in functional status

due to dementia. Further study may help reveal how treatment for com-

orbidities is associated with the clinical diagnosis of dementia, with potential

implications for Medicare spending.
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INTRODUCTION

Alzheimer's disease and related dementias (ADRD)
affect as many as 6 million Americans, with care
largely reflecting the acute, institutional, and home
health care needs for the progressive behavioral and
functional deficits of ADRD.1–3 The costs of ADRD
care are significant at both the societal and individual
levels, with ADRD-related spending expected to
reach $205 billion annually by 2050; the medical
expenditures also increase for individuals following a
diagnosis.4,5

A more nuanced examination of spending associated
with an ADRD diagnosis may help uncover characteris-
tics of the ADRD diagnosis period, including drivers of
high spending levels. Spending might spike due to care
needs for dementia itself, including limitations with
functional status, injuries, and behavioral symptoms.
Alternatively, it may reflect increased utilization related
to the process of diagnosis (particularly if diagnoses are
delayed), such as costly treatments including inpatient
or rehabilitative care for common comorbidities6 that
result in a diagnosis. If so, health system factors – care
for comorbidities or changes in decisions regarding
expensive elective treatments following a diagnosis7 –
rather than costs due to underlying cognitive impair-
ment could drive the high observed spending around a
diagnosis.

While previous research has shown higher spend-
ing for individuals with ADRD,4,5 with spending
increases before and after disease onset1,3 reflecting
more preventable hospitalizations8 and rehabilitation
services, it is unclear if these spending spikes reflect
underlying disease (i.e., the impairment associated
with dementia) versus factors associated with clinical
diagnosis.9–12 We build on this work by exploring
spending associated with a new ADRD diagnosis and,
for comparative purposes, spending associated with
the first detection of cognitive impairment at routine
screening. Specifically, we compare spending before
versus after each of an ADRD diagnosis and new evi-
dence of cognitive impairment, overall and across
sub-groups of fee-for-service Medicare beneficiaries
who differ in their baseline risk of ADRD spending.
Through an examination of both clinical diagnosis
and impairment, we can identify whether spending
changes reflect underlying disease or other health or
health system factors. With this approach, we aim to
offer insights into spending changes and beneficiaries
who could potentially benefit from greater surveil-
lance and care management before and after an
ADRD diagnosis.

METHODS

Data source and study population

Data for this study were from the 2000–2018 waves of the
Health and Retirement Study (HRS), linked to fee-for-
service Medicare claims. The nationally representative
HRS contains longitudinal data on sociodemographic,
health, employment and retirement, and health utiliza-
tion characteristics of older Americans (ages 51 years and
older). Conducted every other year since 1992, each sur-
vey wave provides information for approximately 20,000
respondents, with high survey response rates.13 We used
the HRS because of its robust set of sociodemographic,
functional status, and health indicators and its linkage to
Medicare claims for approximately 80% of respondents.

Our study population included 2779 older adults (ages
≥65) with incident ADRD who participated in the HRS
and had linked Medicare fee-for-service claims in the
years 1998–2018 (hereafter referred to as the “ADRD-
diagnosis” cohort); for which there were 33,348 person-
quarters. Incident ADRD diagnosis was defined as a first
clinical diagnosis in the study period for the years 2000
and beyond, using a list of established ICD-914 and ICD-
1015 codes. Diagnoses were captured in both primary and
secondary positions in the claims from inpatient and
ambulatory records to identify ADRD diagnoses.

Key points

• A dementia diagnosis is temporally associated
with substantial increases in Medicare spend-
ing, primarily due to inpatient and skilled
nursing facility treatment.

• Cognitive impairment detected during routine
screening is not associated with changes in
Medicare spending.

• Spending changes after a clinical diagnosis or
first evidence of cognitive impairment do not
vary by sex, race, education, dual eligibility, or
geography

Why does this paper matter?

Rather than immediate care needs at the time of
disease onset, the spending associated with a
clinical diagnosis of dementia may reflect a
health care crisis, during which the dementia is
recognized as a contributing factor.
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To assess the first screening for impairment based
on cognitive testing, we applied the Langa-Weir Classi-
fication of Cognitive Function to the HRS' Telephone
Interview Cognitive Status (TICS) survey and reports
of cognition from proxy respondents.16 The TICS is
routinely conducted each survey wave for all HRS
respondents ages 65 and older. It evaluates cognition
based on questions that measure memory and mental
processing. Because interviews for individuals who are
unable to respond can be completed by family mem-
bers or friends, the Langa-Weir classification scheme
also identifies cognitive status using a proxy. It
accounts for the proxy's evaluations of the individual's
memory and functional status, and the HRS inter-
viewer's assessment of the individual's difficulty in
completing the interview because of cognitive limita-
tion.17,18 The mean (SD) time between consecutive
TICS surveys in the sample was 772.0 (111.3); the
minimum is 394 and the maximum is 1188 days. We
identified the date of the first detection of cognitive
impairment from the routine screening using the date
on which the TICS was administered to the respondent
(or when a proxy answered questions about the respon-
dent's cognitive status). Individuals first detected with
cognitive impairment using the TICS are hereafter
referred to as the “CI-TICS” cohort).

Both cohorts, the ADRD-diagnosis (based on
claims data) and CI-TICS (screened, or detected, as
impaired based on TICS scores), were evaluated. The
cohorts were not mutually exclusive; individuals with
an incident ADRD diagnosis could, but were not
required, also have cognitive impairment as measured
by the TICS.

Specific to each respondent, we examined the three-
year period (12 quarters) surrounding incident impair-
ment in the ADRD-diagnosis and CI-TICS cohorts. The
12 quarters entailed the 6 quarters prior to and the 6 quar-
ters inclusive of and following incident impairment. The
composition of individuals in “pre” and “post” periods of
impairment incidence was the same.

Medicare spending (dependent variable)

The primary dependent variable was quarterly total
Medicare spending. Claims data contain information
about payments rendered by Medicare to providers, phy-
sicians, or suppliers for services rendered. For a compre-
hensive portrait of utilization, we examined overall
spending plus sub-categories: hospital, skilled nursing
facility, outpatient physician, home health, and durable
medical equipment. Spending was inflation-adjusted to
2018 dollars.19

Covariates

HRS survey data were extracted to account for beneficiary
characteristics at baseline, prior to diagnosis or incident
impairment. These included self-reported (or in cases of
proxy response, proxy-reported) sociodemographic charac-
teristics: age, sex, race/ethnicity (Non-HispanicWhite, Black,
Hispanic, and the Other category that includes individuals of
Native American, Alaskan Indian, and Asian backgrounds),
education (less than high school, high school degree, some
college, and college degree or more), and annual respondent
income. We extracted health information, including self-
reported health status (fair/poor, good, very good/excellent),
dichotomous indicators for eight chronic conditions (hyper-
tension, diabetes, cancer, lung disease, heart failure, stroke,
psychiatric conditions, and arthritis), vision (ranging from
1 to 6 with lower scores indicating better eyesight with
glasses or corrective lenses) and hearing (ranging from 1 to
5 with lower scores indicating better hearing, including use
of a hearing aid if applicable), and respondents' number of
difficulties with each of activities of daily living (ADLs: bath-
ing, dressing, eating, getting in and out of bed, and walking
across a room) and instrumental ADLs (IADLs: using the
phone, managing money, taking medications, shopping, and
preparing ameal). These chronic conditions and sensory and
physical functioning measures are each strongly associated
with cognitive impairment.6 Failure to account for differ-
ences prior to an ADRD diagnosis could confound ADRD
spending estimates, potentially biasing them upwards.

Statistical analyses

We present descriptive statistics, including characteristics of
both cohorts and unadjusted spending overall and according
to the time period (pre versus post), with spending com-
pared using paired t-tests. Next, we assessed incremental
changes in spending in the quarter before compared to the
quarter of the ADRD diagnosis, adjusted for baseline patient
differences that may reflect drivers of spending unrelated to
ADRD (e.g., resources to access and use care, education,
underlying health risks). Using two-part regression models
that account for the non-normal distribution and a large
number of zeroes,20 we regressed spending on dummy vari-
ables indicating the specific quarters relative to the date of
ADRD diagnosis indicated in the claims (i.e., 6 quarters
before and 6 quarters after diagnosis) and baseline (i.e., prior
to diagnosis) covariates. The first stage of each model
involved a probit and the second stage was an ordinary least
squares regression.21 Standard errors were clustered by a
person to account for within-person correlations. We esti-
mated adjusted spending for each quarter of the study
period, then estimated the incremental spending change
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from the quarter prior to the quarter of the ADRD diagnosis
or the first detection of impairment. Model outcomes
included spending sub-groups (e.g., hospital, skilled nursing
facility, outpatient, home health) for the full sample of
respondents. We also examined the leading (primary) ICD
diagnoses (for all claims) and the leading DRGs (for hospi-
talizations) at the time of ADRD diagnosis.

To examine differences in spending by beneficiary
characteristics, we estimated separate models stratified
by biological sex, race (Non-Hispanic White, Black), edu-
cation (college versus non-college educated), dual eligibil-
ity, and geography (rural/non-rural).

For comparative purposes, we separately evaluated
beneficiary characteristics and estimated all models for
the time period surrounding the date of first detection of
cognitive impairment as measured using the Langa-Weir
Classification of Cognitive Function (based on respon-
dents' TICS score or on proxy responses).

Sensitivity analyses

Because the onset of cognitive impairment may have
occurred prior to the TICS administration when impair-
ment was first detected, we estimated spending for the
impairment cohort using the mid-point of the interview
dates between the current and prior surveys.22 To assess
whether changes in spending were similar to other incident
conditions, we examined hip fracture (using Diagnosis
Related Group [DRG] codes 480–482) and heart failure
cohorts (DRG codes 291–293).

For all analyses, two-tailed p < 0.05 was considered
statistically significant. This study was deemed exempt
from review by the University of Michigan Institutional
Review Board.

RESULTS

Characteristics of study population

Of the 2779 respondents in the ADRD-diagnosis cohort,
the mean (SD) age was 82.2 (6.9) years, 63% were female;
59.6% were Non-Hispanic White, 13.0% Non-Hispanic
Black, and 26.2% Hispanic (Table 1). The mean
(SD) numbers of reported difficulties with ADLs and
IADLs were 1.3 (1.9) and 1.2 (1.4), respectively. In the
comparison CI-TICS cohort, the mean age, and gender
distribution were similar; 46.4% were Non-Hispanic
White, 17.6% Non-Hispanic Black, and 34.3% Hispanic
(Table 1). The mean (SD) numbers of reported difficulties
with ADLs and IADLs were 1.6 (2.0) and 1.7 (1.5),
respectively.

Approximately one-third (35%) of individuals in the
ADRD-diagnosis cohort also included evidence of cognitive
impairment as assessed using the TICS. Of those over-
lapping individuals in the ADRD-diagnosis cohort, the aver-
age time from the HRS assessment demonstrating cognitive

TABLE 1 Characteristics of study participants

Cohort

Characteristic
ADRD-
Diagnosis CI-TICS

Sample, No. 2779 2318

Sociodemographic characteristics

Mean age in years (SD) 82.2 (6.9) 81.1 (7.7)

Sex, No. (%)

Male 1024 (36.9) 794 (34.3)

Female 1755 (63.1) 1524 (65.8)

Race/ethnicity, No. (%)

Non-Hispanic White 1655 (59.6) 1075 (46.4)

Non-Hispanic Black 360 (13.0) 407 (17.6)

Hispanic 727 (26.2) 794 (34.3)

Other 37 (1.3) 42 (1.8)

Mean annual income, $ (SD)a 606.8 (10,298.2) 376.9 (3591.0)

Education, No. (%)

High School or less 950 (34.2) 1167 (50.4)

Some college or associate's degree 1340 (48.2) 938 (40.5)

Bachelor's degree 319 (11.5) 138 (6.0)

Graduate or advanced degree 170 (6.1) 75 (3.2)

Health status

Self-rated health, No. (%)

Very good/excellent 574 (20.7) 401 (17.3)

Good 807 (29.0) 559 (24.1)

Fair/poor 1398 (50.3) 1358 (58.6)

No. with hypertension diagnosis (%) 1855 (66.8) 1506 (65.0)

No. with mental health diagnosis (%) 594 (21.4) 577 (24.9)

No. with diabetes diagnosis (%) 699 (25.2) 538 (23.2)

No. with respiratory diagnosis (%) 365 (13.1) 296 (12.8)

No. with cardiovascular
diagnosisb (%)

1200 (43.2) 913 (39.4)

No. with stroke diagnosis (%) 522 (18.8) 531 (22.9)

No. with cancer diagnosis (%) 558 (20.1) 350 (15.1)

No. with arthritis diagnosis (%) 1995 (71.8) 1630 (70.3)

Functional status

Mean No. of ADL limitations (SD) 1.3 (1.9) 1.6 (2.0)

Mean No. of IADL
limitations (SD)

1.2 (1.4) 1.7 (1.5)

Note: Characteristics of respondents at baseline. The ADRD-Diagnosis
cohort includes individuals with an incident ADRD diagnosis identified in
the claims data. The CI-TICS cohort includes individuals with the first
detection of cognitive impairment using the TICS.
aMost respondents in either sample reported no annual (wage and salary) income.
bIncludes heart failure and myocardial infarction.
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impairment to a health care encounter with a dementia
diagnosis was 1.3 years or 5 quarters. Within the CI-TICS
cohort, 618 (27%) had already been diagnosed with ADRD
and within the ADRD-diagnosis cohort, 597 (21%) had prior
evidence of impairment based on prior assessment using
the TICS.

Unadjusted medicare spending

Overall mean (SD) spending across the study period was
$4773 ($11,610) per quarter for the ADRD-diagnosis
cohort (Table 2). With $2048 ($7993) in spending, hospi-
tal care was the largest spending sub-component,

TABLE 2 Unadjusted quarterly spending before and after a first ADRD diagnosis or screened as impaired for older adults, overall and

by category

Category Overall ($) Pre-period, $ (% Total) Post-period, $ (% Total) Difference, $ p

Overall diagnosis cohort 4772.8 3585.3 (100.0) 5960.3 (100.0) 2375.0 <0.001

Hospital 2047.6 1433.6 (40.0) 2661.5 (44.7) 1227.9 <0.001

Outpatient 458.6 422.3 (11.8) 494.9 (8.3) 72.6 <0.001

Physician 939.6 828.3 (23.1) 1051.0 (17.6) 222.6 <0.001

SNFa 796.2 437.7 (9.7) 1154.7 (19.4) 717.0 <0.001

Home health 432.4 364.5 (10.1) 500.4 (8.4) 135.9 <0.001

DMEb 98.4 98.9 (2.8) 97.9 (1.6) �1.0 0.97

Overall screened as impaired cohort 3146.4 3138.3 (100.0) 3154.5 (100.0) �16.1 0.89

Hospital 1208.9 1240.9 (39.5) 1176.8 (37.3) 64.1 0.36

Outpatient 341.2 329.9 (10.5) 352.4 (11.1) �22.5 0.18

Physician 651.3 656.6 (20.9) 646.1 (20.5) 10.5 0.61

SNFa 465.3 421.4 (13.4) 509.1 (16.1) �87.7 0.02

Home health 373.4 392.3 (12.5) 354.5 (11.3) 37.7 0.13

DMEb 106.4 97.2 (3.1) 115.5 (3.7) �18.3 0.01

Note: Specific to each respondent, we examined the three-year period (12 quarters) surrounding incident impairment in the ADRD-diagnosis and CI-TICS
cohorts. The 12 quarters entailed the 6 quarters prior to and the 6 quarters inclusive of and following incident impairment by the TICS screening.
aSNF = Skilled Nursing Facility
bDME = Durable Medical Equipment
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representing 43% of the quarterly total. Physician and
SNF care represented 20% and 17% of total quarterly
spending, with $940 ($1789) and $796 ($3612) in spend-
ing, respectively. Overall average quarterly spending
increased from $3585 ($9408) in the pre-period to $5960
($13,352) after the ADRD clinical diagnosis or an average

quarterly difference of $2375 (Table 2). Overall mean
spending was lower in each of the pre and post periods
for the CI-TICS cohort (Table 2).

The leading diagnoses during a hospitalization (the
most costly component of incident ADRD spending)
included heart failure, tracheostomy, bone marrow

TABLE 3 Incremental differences in spending after a first ADRD diagnosis or evidence of cognitive impairment among older adults,

overall and by respondent characteristic

Before ($) After ($) Difference ($) (% change) p-value Group difference ($) p

Overall diagnosis cohort 5393.8 13,794.4 8400.6 (156) <0.001 — —

Sex

Women 5119.7 13,018.2 7898.5 (154) <0.001 �1349.5 0.12

Men 5871.0 15,119.0 9248.0 (158) <0.001

Race

Non-Hispanic Black 5592.8 14,301.8 8709 (156) <0.001 320.5 0.81

Non-Hispanic White 5046.7 13,435.2 8388 (166) <0.001

Education

College 5254.4 12,519.8 7265.4 (138) <0.001 �1373.3 0.14

<College 5428.0 14,066.7 8638.7 (159) <0.001

Dual eligibility

Dual 6628.8 13,825.9 7197.1 (109) <0.001 �1468.5 0.23

Non-Dual 5217.1 13,882.6 8665.5 (166) <0.001

Geography

Rural 4662.0 13,511.1 8849.1 (190) <0.001 507.4 0.68

Non-Rural 5491.3 13,833.0 8341.7 (152) <0.001

Overall screened as impaired cohort 2986.2 2962.2 �24.0 (0) 0.90 — —

Sex

Women 2879.4 3127.1 247.7 (9) 0.30 �799.9 0.06

Men 3200.3 2648.1 �552.3 (�17) 0.11

Race

Non-Hispanic Black 3393.6 3020.9 �372.7 (�11) 0.48 �400.4 0.51

Non-Hispanic White 2918.3 2946.1 27.8 (0) 0.10

Education

College 3677.7 3173.3 �504.4 (�14) 0.52 �530.3 0.51

<College 2905.8 2931.7 26.0 (0) 0.89

Dual eligibility

Dual 3636.2 3196.6 �439.6 (12) 0.39 �540.1 0.33

Non-Dual 2803.5 2904.0 100.5 (4) 0.63

Geography

Rural 3458.9 2266.8 �1192.1 (34) 0.03 �1360.9 0.02

Non-Rural 2909.4 3078.1 168.8 (6) 0.42

Note: The spending differences reflect utilization changes in the quarter including and after compared to the quarter just before a first ADRD diagnosis. Results
are from stratified models that each controlled for sociodemographic, health, and functional status characteristics (including those characteristics used to
stratify other models, e.g., education, dual eligibility). Spending was standardized using 2018 dollars. The models stratified by race had a smaller total analytic
sample (across sub-groups) than other models, given the focus on only Non-Hispanic White and Non-Hispanic Black respondents. Those models included

24,180 quarters (4320 for Blacks and 19,860 Non-Hispanic Whites) for 2015 (360 Blacks and 1655 Non-Hispanic White) individuals.
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transplant, stroke, septicemia, and urinary tract infec-
tions (together representing �20% of total diagnoses);
ADRD (3.1%) and degenerative nervous system disor-
ders (2.9%) were also among the leading diagnoses (see
Table S1).

Adjusted medicare spending

Incremental quarterly spending change after
ADRD diagnosis

Among all beneficiaries in the ADRD-diagnosis cohort,
adjusted spending increased by $8400 (p < 0.001), or
156%, from the quarter before to just after a first ADRD
diagnosis (Figure 1). Spending increased from $5394 in
the quarter prior to $13,794.4 in the quarter after the
diagnosis (Table 3). Percentage increases in spending in
the quarter after compared to before ADRD diagnosis
were greatest in skilled nursing ($1868, p < 0.001; 222%),
inpatient ($4858, p < 0.001; 199% increase), and home
health ($388, p < 0.001; 86%) (Figure 1; Table S3). The
overall difference in spending in the post- compared to
the pre-diagnosis period was $2497 (+71%, p < 0.001)
(Table S2).

Non-Hispanic Blacks had a $320.5 greater increase
than Non-Hispanic Whites (p = 0.81); college graduates
had a $1373.3 smaller increase than non-college gradu-
ates (p = 0.14); dual eligibles had a $1468.5 smaller

increase than non-duals (p = 0.23); and those living in
rural areas had a $507.4 greater increase than those in
non-rural areas (p = 0.68). However, relative differences
in spending change from the quarter prior to the quarter
after a first ADRD diagnosis did not differ by race, educa-
tion, dual eligibility, or geography (Table 3).

Incremental quarterly spending change after
first detection of cognitive impairment

Among all beneficiaries in the CI-TICS cohort, adjusted
spending was not observed to change from the quarter
before to just after the incident indication of impairment
(Table 3, Figure 2). Spending was $2986 just before and
$2962 just after detection, or a decrease of $24 (p = 0.90).
Spending differences after impairment detection were
observed by geography but not for other respondent char-
acteristics. Spending in the quarter after compared to just
before impairment detection decreased for rural (�$1192,
p = 0.03) but not non-rural respondents ($169, p = 0.42),
or a $1361 relative decrease for rural versus non-rural
respondents (p = 0.02).

Sensitivity analyses

When examining an alternative date for the first detection
of TICS-assessed cognitive impairment in the CI-TICS
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cohort—the mid-point of the time between the current
and prior interview date—we found similar results
(Table S3). Spending was $3408 just before and $3184 just
after the midpoint between the first detection and the
prior survey wave, or a decrease of $224 (p = 0.25).

For the hip fracture cohort, used as a comparison to the
clinical ADRD diagnosis and indication of impairment
cohorts, spending was $4402 just before and $30,183 just
after onset, or an increase of $25,781 (p < 0.001) (Table S4).
For this cohort, the overall difference in spending in the
post compared to the pre-event period was $6237 (+155%,
p < 0.001). For the heart failure cohort, spending was $9573
just before and $25,154 just after onset, or an increase of
$15,581 (p < 0.001) (Table S5). For this cohort, the overall
difference in spending in the post compared to the pre-
event period was $4481 (+73%, p < 0.001).

DISCUSSION

In this study of older Medicare beneficiaries, large increases
in spending occurred contemporaneously with an ADRD
clinical diagnosis but not among a group in which cognitive
impairment was identified from a validated assessment.
Spending associated with an ADRD diagnosis primarily
reflected increased hospital and skilled nursing facility care
costs, which then subsided in the year-and-a-half period fol-
lowing the diagnosis. An $8400 quarterly spending jump, or
roughly 80% of annual per-beneficiary Medicare spending,23

was observed in the quarter following a diagnosis, but no
differences were observed after the first detection of cogni-
tive impairment, assessed using a routine cognitive and
memory test. While no spending differences after diagnosis
or first detection were observed by beneficiary sex, race,
education, or dual eligibility, beneficiaries residing in rural
locales had larger spending increases after detection. In
contrast, spending changes were not seen with the first evi-
dence of cognitive impairment, suggesting that, rather than
immediate care needs around the time of disease onset, the
spending associated with a clinical diagnosis of dementia
may reflect costs associated with the diagnosis or a health
care crisis, during which the dementia is recognized as a
contributing factor.

Prior research has demonstrated higher incremental
health care costs in the year following an Alzheimer's Dis-
ease diagnosis, as well as increased spending in the year
before a diagnosis.10–12,14,24 Similar to our study, Lin et al.
(2016) found large spending increases emerged at the time
of clinical diagnosis of ADRD, with changes primarily due
to inpatient and post-acute care services.11 Our work con-
firms that changes in utilization reflect inpatient, skilled
nursing facility, and physician service use changes,9–12

while adding that the increases are restricted to new clinical
diagnoses (and not observed after scheduled screening first

detects impairment) and reflect non-dementia diagnoses;
the findings were common across all beneficiaries, regard-
less of sociodemographics or health care status. The spend-
ing patterns are also not unique to ADRD, but rather reflect
broader spending phenomena for diagnoses common
among older adults. In all, incremental spending changes
involving ADRD are a phenomenon largely linked to diag-
nosis and not first detection and reflect costly hospital and
post-acute care largely for health issues for which dementia
is part of but not the complete cause.

Researchers have posited several explanations for these
temporary spending increases, including pre-diagnosis
morbidity and injury, diagnostic testing, and treatments
for comorbidities.1,9,11,12 Our findings suggest adverse
events (e.g., suggested by heart failure, tracheostomy,
stroke, septicemia) or functional limitations related to
pre-diagnosis impairment may lead to costly acute and
post-acute care, during which ADRD is tested for and
diagnosed. Clinicians might make a diagnosis when cogni-
tive impairment becomes severe enough that it noticeably
interferes with and harms patients' self-care, leading to
acute exacerbations of treatable ambulatory conditions.
Temporary health crises, as indicated by tracheostomy and
bone marrow transplant procedures, may also result in
opportunities for ADRD clinical diagnoses. It did not
appear that beneficiaries who commonly have more health
care needs (e.g., dual eligibles and lower-socioeconomic
status individuals) had differential spending patterns.

Prior work suggests that such transient spending
increases are not uncommon. One study found that only 7%
of beneficiaries with Alzheimer's disease had persistently
high expenditures over a three-year period, compared to 43%
of beneficiaries with heart failure and 54% of individuals
with chronic kidney disease; while fall injuries were associ-
ated with large spending increases,25 just 2% of beneficiaries
with hip fracture had persistently high spending.26 We
observed transient spikes in spending for three conditions –
ADRD, hip fracture, and heart failure – but overall spending
(both before and after diagnosis) was substantially higher for
the heart failure compared to the other cohorts. Thus, a
broader health system phenomenon is apparent, in which
health events lead to transient spikes in treatment (150% to
600% spending increases in the quarter before compared to
the quarter of diagnosis) that later resolve (spending only
70%–150% higher in the 6 quarters after compared to the
6 quarters before a diagnosis). That spending for ADRD does
not appear to uniquely reflect factors related to impairment
detection may be cause for concern if this spending reflects
potentially preventable diagnoses that co-occur with demen-
tia but which can be addressed earlier on.

Finally, for some readers, the study might raise con-
cerns about the accuracy of ADRD clinical diagnoses, as
just over one-third of those diagnosed with the clinical
diagnosis of ADRD had evidence of survey-based
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detection of cognitive impairment. Prior evidence also
suggests limited congruence between clinical diagnoses
identified in claims data and cognitive impairment as
identified by validated and widely used survey screenings
or clinician assessment,27,28 so it is to be expected that cli-
nicians would potentially diagnose dementia that is not
identified by the TICS-based classification. It may be that
claims are picking up delirium or rule-out diagnoses.

Limitations

This study was subject to several potential limitations. First,
studies using claims to identify ADRD are subject to mis-
classification bias. False-positive cases are among the costli-
est in terms of Medicare spending, which can lead to
underestimates of ADRD spending when comparing those
with and without ADRD.14 We used a sensitive and specific
algorithm and adjusted for health characteristics related to
ADRD that are likely factors in high spending for false-
positive cases but cannot rule out some bias. We also move
beyond earlier work using only claims-based ADRD status,
by examining spending changes around incident impair-
ment detection (measured using the TICS).

Second, we did not include a comparison group of indi-
viduals without ADRD, to control for potential secular
trends that could explain incremental spending differences.
However, short-term spending trends for Medicare benefi-
ciaries are flat,3,11 reducing the benefit of a comparison
group. Third, by focusing on fee-for-service Medicare bene-
ficiaries, we cannot generalize findings to the �40% of ben-
eficiaries currently enrolled in Medicare Advantage.

Fourth, ourmeasurement of impairment detection during
routine screening may misclassify individuals by using the
date of the HRS interview (whereas impairment may have
begun earlier); however, use of an alternative measure – the
mid-point in time between the current and prior wave – did
not change results; moreover, individuals in this cohort may
have had symptoms of impairment that are not from ADRD.
Fifth, we did not measure Medicaid costs, which could reflect
a substantial fraction of total spending. Sixth, we used individ-
ual rather than household income as a covariate. Finally, the
results could be subject to unmeasured confounding if individ-
uals developed new conditions over time. Because our main
results involved the quarterly change in spending from just
before to just after a diagnosis, large health or functional
changes during that periodwould likely be limited.

These limitations notwithstanding, the findings have
important implications. The 156% spike in spending (dur-
ing the quarter of the diagnosis) plus the lag in diagnosis
after the first detection of impairment may be suggestive
of missed opportunities for earlier intervention. Individ-
uals with cognitive impairment rely largely on an unpaid
caregiver workforce consisting of family and friends, who

may be unable to diagnose the presence of disease.29 This
suggests that care needs may be missed, leading to emer-
gent issues (health crises or preventable treatment for
ambulatory conditions). Earlier identification of patients
with mild impairment and broader adoption of family-
centered interventions might benefit individuals whose
care needs are met as they arise.

CONCLUSION

In this study of older Medicare beneficiaries, after an
ADRD diagnosis, large spending increases driven by the
hospital and skilled nursing utilization were followed by
spending decreases. Spending did not change after the
first screen indicated impairment or vary across sex, race,
education, or dual eligibility status. The findings suggest
that ADRD diagnosis may be delayed, reflecting opportu-
nities for diagnosis arising during treatment for com-
orbidities. This raises questions about the timeliness of
health system assessments of older adult cognition as
well as broader concerns about the costs of inpatient care
and the extent to which such care effectively addresses
underlying patient needs.
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