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Racial and ethnic patterns and differences
in health care expenditures among
Medicare beneficiaries with and without
cognitive deficits or Alzheimer’s disease
and related dementias
Sungchul Park1* and Jie Chen2

Abstract

Background: Numerous studies have documented racial and ethnic differences in the prevalence and incidence of
Alzheimer’s disease and related dementias (ADRD). Less is known, however, about racial and ethnic differences in
health care expenditures among older adults at risk for ADRD (cognitive deficits without ADRD) or with ADRD. In
particular, there is limited evidence that racial and ethnic differences in health care expenditures change over the
trajectory of ADRD or differ by types of service.

Methods: We examined racial and ethnic patterns and differences in health care expenditures (total health care
expenditures, out-of-pocket expenditures, and six service-specific expenditures) among Medicare beneficiaries
without cognitive deficits, those with cognitive deficits without ADRD, and those with ADRD. Using the 1996–2017
Medical Expenditure Panel Survey, we performed multivariable regression models to estimate expenditure
differences among racial and ethnic groups without cognitive deficits, those with cognitive deficits without ADRD,
and those with ADRD. Models accounted for survey weights and adjusted for various demographic, socioeconomic,
and health characteristics.

Results: Black, Asians, and Latinos without cognitive deficits had lower total health care expenditures than whites
without cognitive deficits ($10,236, $9497, $9597, and $11,541, respectively). There were no racial and ethnic
differences in total health care expenditures among those with cognitive deficits without ADRD and those with
ADRD. Across all three groups, however, Blacks, Asians, and Latinos consistently had lower out-of-pocket
expenditures than whites (except for Asians with cognitive deficits without ADRD). Furthermore, service-specific
health care expenditures varied by racial and ethnic groups.
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Conclusions: Our study did not find significant racial and ethnic differences in total health care expenditures
among Medicare beneficiaries with cognitive deficits and/or ADRD. However, we documented significant
differences in out-of-pocket expenditures and service-specific expenditures. We speculated that the differences may
be attributable to racial and ethnic differences in access to care and/or preferences based on family structure and
cultural/economic factors. Particularly, heterogeneous patterns of service-specific expenditures by racial and ethnic
groups underscore the importance of future research in identifying determinants leading to variations in service-
specific expenditures among racial and ethnic groups.

Keywords: Alzheimer’s disease and related dementias, Cognitive limitations, Racial and ethnic disparity, Health care
expenditure, out-of-pocket expenditure

Background
The prevalence of Alzheimer’s disease and related de-
mentias (ADRD) is a growing crisis in the United States
(US) that is estimated to increase substantially over the
next several decades. In 2010, approximately 4.5 million
Americans had been diagnosed with ADRD [1]. The
number of Americans with ADRD is projected to be
13.8 million in 2050 [1]. Furthermore, evidence suggests
that care for ADRD generates substantial health care
costs [2–5]. Mean per-person costs for Americans with
ADRD were $49,126 in 2016, more than triple the aver-
age $15,550 per-person costs for Americans without
ADRD [5]. Aggregate costs for Americans with ADRD
are expected to increase from $172 billion in 2010 to
$1.1 trillion in 2050 [5]. Such a dramatic increase in the
costs of ADRD will lead to a substantial burden on the
US health care system.
In particular, this has critical implications for the

Medicare program, which is a federally funded govern-
ment health insurance program for people age 65 and
older and those with disabilities in the US. The Medicare
program covers a variety of acute and post-acute care
services, including inpatient hospital stays, skilled nurs-
ing care, hospice, and some home health care. It also
covers certain physicians and other health care pro-
viders’ services, outpatient care, medical supplies, and
some preventive services. The Medicare program, how-
ever, has limited coverage of long-term care. Most Medi-
care beneficiaries with ADRD pay out-of-pocket or rely
on other supplemental insurance programs or Medicaid
to cover long-term care.
Numerous studies have documented racial and ethnic

differences in the prevalence and incidence of ADRD.
Specifically, compared to non-Latino whites (whites),
non-Latino Blacks (Blacks) are approximately two times
more likely to have ADRD [6, 7] and Latinos are ap-
proximately 1.5 times more likely to have ADRD [6, 8,
9]. Recent research found that differences among racial
and ethnic groups in the prevalence of ADRD decreased
between 2000 and 2012 [10]. However, the prevalence
rates of ADRD were still found to be higher among

Blacks and Latinos than among whites (19.3, 16.3, and
7.4% for Blacks, Latinos, and whites, respectively). Inci-
dence rates of ADRD were also higher among Blacks
and Latinos than among whites (13.8, 12.2, and 10.3%
for Blacks, Latinos, and whites, respectively) [11].
While existing studies have examined health care ex-

penditures among Medicare beneficiaries with mild cog-
nitive limitation and/or ADRD, evidence of racial and
ethnic disparities is relatively lacking [12, 13]. One study
used Medicare fee-for-service claims data for 2014 and
found that compared to whites with ADRD, Blacks, Lati-
nos, and “others” with ADRD had higher Medicare ex-
penditures ($27,315, $26,280, $21,649, and $20,199 for
blacks, others, Latinos, and whites, respectively) [11].
Higher expenditures among racial and ethnic minority
groups with ADRD might be attributable to limited ac-
cess to care in the early stages of ADRD, which could
lead to delays in treatment and diagnosis and exacerbate
disease progression at later stages.
It is also important to understand patterns of type-

specific health care expenditures; focusing only on total
health care expenditures might lead to overlooking
mechanisms that contribute to health care expenditures
among members of racial and ethnic minority groups
with ADRD. This is more likely to be relevant to patients
with ADRD because cultural preferences can affect the
optimal clinical setting for individuals with ADRD and
their families. Prior research found that caregivers of
Black patients were less satisfied with hospital discharge
planning than caregivers of white patients were, and that
caregivers of Black patients used formal home care more
than caregivers of white patients did [14, 15]. Further-
more, there were substantial racial and ethnic differences
in the number of individuals who chose to be admitted
to nursing homes; usage of nursing homes was particu-
larly low among Latinos [16].
However, it is worth noting that these findings may

also be attributable to structural barriers. Additionally,
choice of care setting for patients with ADRD is critical
because evidence suggests that these patients experience
inefficient care delivery and high health care utilization.
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For example, a significant factor driving high health care
utilization among those with ADRD is transitions to
high-cost settings such as an inpatient setting or skilled
nursing facility [17–19]; some of these transitions have
been shown to be unnecessary or preventable [20–23].
This suggests that higher expenditures among patients
with ADRD might result from inefficient use of care.
To address this gap, we examined racial and ethnic

patterns and differences in health care expenditures
among Medicare beneficiaries. We estimated such ex-
penditures among Medicare beneficiaries with cognitive
deficits without a diagnosis of ADRD and those diag-
nosed with ADRD. In addition, we examined various
types of health care expenditures: total health care ex-
penditures, out-of-pocket (OOP) expenditures, and six
service-specific expenditures.

Methods
Data and sample
We used data from the 1996–2017 Medical Expenditure
Panel Survey (MEPS). MEPS is a nationally representa-
tive survey of the US non-institutionalized civilian popu-
lation. MEPS annually collects information on
respondents’ demographic and socioeconomic character-
istics, health status, and health care expenditures. Two
datasets from MEPS were included in our analyses: the
full year consolidated data files and the medical condi-
tions files. The full year consolidated data file contains
information on demographic and socioeconomic charac-
teristics and health care expenditures. The medical con-
ditions file provides information on medical conditions
associated with medical events from respondents as ver-
batim text and coded by professional coders using the
International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) or the International
Classification of Diseases, Tenth Revision, Clinical Modi-
fication (ICD-10-CM). Using an individual unique iden-
tifier, we linked the full year consolidated data file to the
medical conditions file for each year.
We included Medicare beneficiaries (aged 65 and

above) who were non-Latino white, non-Latino Black,
non-Latino Asian, or Latino. Then, we identified the fol-
lowing three populations: [1] those who reported as not
having cognitive deficits, [2] those who reported as hav-
ing cognitive deficits without a diagnosis of ADRD, and
[3] those diagnosed with ADRD. MEPS measured cogni-
tive deficits based on the household respondent’s an-
swers for the individuals in the sample. Cognitive
deficits were assessed through the following three ques-
tions: whether the individual experienced confusion or
memory loss, whether the individual had problems mak-
ing decisions, or whether the individual required super-
vision for their own safety. Cognitive deficits were
defined as having any of the three conditions. It is worth

noting that there are other tests to assess cognitive im-
pairment or functioning and most of them use a multidi-
mensional measure. Thus, our measure of cognitive
deficits is likely to capture a wide range of cognitive im-
pairment. ADRD cases were identified through three-
digit ICD-9-CM diagnostic codes (290, 294, 331, or 797)
[3, 13] or three-digit ICD-10 diagnostic codes (F01, F03,
G30, and G31) [24]. Because the transition to ICD-10
diagnostic codes was implemented in October 2015, we
used the ICD-9-CM diagnostic codes for the data be-
tween 1997 and 2014 and the ICD-10 diagnostic codes
for the data between 2016 and 2017. We used the ICD-
9-CM and ICD-10 diagnostic codes for the 2015 data.

Measurements
Our outcomes included eight health care expenditures:
[1] total health care expenditures, [2] OOP expenditures,
and [3] six service-specific expenditures. Service-specific
expenditures included inpatient expenditures, outpatient
expenditures, office-based expenditures, emergency
room (ER) expenditures, home health expenditures, and
prescription drug expenditures. All health care expendi-
tures were adjusted to 2019 dollars using the Personal
Consumption Expenditures Price Index for health care
[25].
The key independent variables were the participant’s

race (white, Black, Asian, or Latino), presence of cogni-
tive deficits or ADRD, and its interaction terms. To con-
trol for differences in sample characteristics among
racial and ethnic groups, we included the following vari-
ables: age (65–69, 70–74, 75–79, 80–84, or ≥ 85 years
old); sex; marital status (married or unmarried); educa-
tion (less than high school degree, high school degree,
some college, or more than college degree); family in-
come as a share of the federal poverty level (FPL; 0–
99%, 100–124%, 125–199%, 200–399%, or ≥ 400%); fam-
ily size (one, two, three, or more than four); health in-
surance in addition to Medicare (private health
insurance or Medicare and Medicaid dual coverage);
area of residence (Northeast, Midwest, South, or West);
medical conditions (myocardial infarction, congestive
heart failure, diabetes, hypertension, diabetes, renal dis-
ease, cancer, and psychiatric disorder); limitations at
school, work, or housework; functional limitations; and a
proxy response to an interview (proxy response or self-
response).

Statistical analysis
We first estimated weighted sample characteristics
among racial and ethnic groups without cognitive defi-
cits, those with cognitive deficits without ADRD, and
those with ADRD and tested differences using chi-
squared tests. Then, we examined unadjusted weighted
outcomes and used analysis of variance to examine
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differences among racial and ethnic groups without cog-
nitive deficits, those with cognitive deficits without
ADRD, and those with ADRD. Finally, we performed
multivariable regression models to estimate expenditure
differences among racial and ethnic groups without cog-
nitive deficits, those with cognitive deficits without
ADRD and those with ADRD. Specifically, because we
observed that all Medicare beneficiaries had non-zero
total health care expenditures, we ran generalized linear
models to estimate differences in total health care ex-
penditures. We performed the modified Park test [26]
and the Pregibon link test [27] and then chose gamma
family and log link. For other types of health care expen-
ditures, there were those with zero expenditures and
thus we ran two-part models to handle zero expendi-
tures. Using marginal effects at representative values, we
produced findings that can be interpreted as dollar
values [28, 29]. Specifically, we estimated the adjusted
mean values of the outcomes for each of the racial and
ethnic groups without cognitive deficits, those with cog-
nitive deficits without ADRD, and those with ADRD.
Then, we conducted post-estimation tests to examine
statistical significance in the differences in the adjusted
outcomes among racial and ethnic minority groups rela-
tive to non-Latino white. All models accounted for sur-
vey weights and were adjusted for the variables
described above as well as year-fixed effects. All analyses
were conducted using Stata 15.

Results
Our sample consisted of 57,057 Medicare beneficiaries
without cognitive deficits (39,767 whites, 7974 Blacks,
2551 Asians, and 6765 Latinos), 10,088 Medicare benefi-
ciaries with cognitive deficits without ADRD (5947
whites, 1933 Blacks, 523 Asians, and 1685 Latinos), and
3420 Medicare beneficiaries with ADRD (2028 whites,
693 Blacks, 120 Asians, and 579 Latinos) (Table 1).
There were significant differences in sample characteris-
tics among racial and ethnic groups without cognitive
deficits, those with cognitive deficits without ADRD, and
those with ADRD. For all populations, Blacks, Asians,
and Latinos were more likely than whites to have less
than a high school degree, more likely to have a family
income lower than 200% of the FPL, more likely to have
a family with more than three members, and more likely
to have private health insurance or Medicare and Medic-
aid dual coverage. For those without cognitive deficits,
there were differences in health status. However, differ-
ences were marginal among racial and ethnic groups for
those with cognitive deficits without ADRD and those
with ADRD.
There were significant differences in unadjusted health

care expenditures among racial and ethnic groups with-
out cognitive deficits, those with cognitive deficits

without ADRD, and those with ADRD (Table 2). Blacks,
Asians, and Latinos without cognitive deficits had sig-
nificantly lower total health care expenditures than their
white counterparts. Asians with cognitive deficits with-
out ADRD had significantly lower expenditures than the
equivalent whites. However, no significant differences
were detected among Blacks and Latinos with cognitive
deficits without ADRD and Blacks, Asians, and Latinos
with ADRD. For most OOP expenditures, Blacks, Asians,
and Latinos in all groups had significantly lower expen-
ditures than the equivalent whites. With one exception,
there was no significant difference in OOP expenditures
between whites and Asians with ADRD. For service-
specific expenditures, Blacks, Asians, and Latinos with-
out cognitive deficits tended to have lower inpatient,
outpatient, office-based, home health, and prescription
drug expenditures than the equivalent whites. However,
significant differences were detected in a few types of ex-
penditures among racial and ethnic groups with cogni-
tive deficits without ADRD and those with ADRD
(home health expenditures among Blacks with cognitive
deficits without ADRD, inpatient expenditures among
Asians with cognitive deficits without ADRD, outpatient
and office-based expenditures among Latinos with cog-
nitive deficits without ADRD, and inpatient and office-
based expenditures among Latinos with ADRD).
Our adjusted analysis showed that Blacks, Asians, and

Latinos without cognitive deficits had lower total health
care expenditures than whites without cognitive deficits
($10,236 (P < .001), $9497 (P < .001), $9597 (P < .001),
and $11,541, respectively), but there were no racial and
ethnic differences in total health care expenditures
among those with cognitive deficits without ADRD and
those with ADRD (Table 3). In all populations, however,
Blacks, Asians, and Latinos tended to have lower OOP
expenditures than whites (except for Asians with cogni-
tive deficits without ADRD). The magnitude of the dif-
ferences in OOP expenditures was most pronounced for
those with ADRD.
Our adjusted analysis also showed that service-specific

health care expenditures varied by racial and ethnic
groups. Compared to whites without cognitive deficits,
the Blacks had lower $338 outpatient expenditures
(P < .001), $1072 office-based expenditures (P < .001),
and $422 prescription drug expenditures (P < .05), but
higher $50 ER expenditures and $262 home health ex-
penditures (P < .05). Compared to whites without cogni-
tive deficits, the Asians had lower $1086 outpatient
expenditures (P < .001), $1126 office-based expenditures
(P < .001), and $95 ER expenditures (P < .001). Compared
to whites without cognitive deficits, the equivalent Lati-
nos had lower $522 inpatient expenditures (P < .05),
$631 outpatient expenditures (P < .001), $838 office-
based expenditures (P < .001), and $405 prescription
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drug expenditures (P < .001), but had higher $21 ER ex-
penditures (P < .001). Compared to whites with cognitive
deficits without ADRD, the equivalent Blacks had higher
$1486 home health expenditures (P < .001), the equiva-
lent Asians had lower $1261 outpatient expenditures
(P < .001) and $665 office-based expenditures (P < .001),
and the equivalent Latinos had lower $754 prescription
drug expenditures (P < .001). Compared to whites with
ADRD, the equivalent Blacks had lower $1089 prescrip-
tion drug expenditures (P < .001) and the equivalent
Asians had lower $887 outpatient expenditures
(P < .001) and $328 ER expenditures (P < .001). There
were no differences in service-specific health care expen-
ditures between whites and Latinos with ADRD.

Discussion
It has been consistently shown that racial and ethnic mi-
nority groups tended to have lower health care expendi-
tures than whites, partly due to limited access to care.
Consistent with prior literature, our study found that
there were significant differences in total health care ex-
penditures among racial and ethnic groups without cog-
nitive deficits. However, racial and ethnic differences in
total health care expenditures were insignificant among
those with cognitive deficit limitations without ADRD
and those with ADRD. These findings may suggest that
overall access to care and treatment are relatively equit-
able across racial and ethnic groups among Medicare
beneficiaries with cognitive deficits or ADRD.
Our study makes several key contributions to the lit-

erature. First, we used data that collects information on

race and ethnicity via population survey. Prior research
has instead relied on the Medicare claims data. A com-
mon concern about the claims data is a lack of in-depth
measures of socioeconomic factors that may influence
the health care expenditures and racial and ethnic dis-
parities. Using the nationally representative survey data
enables us to account for comprehensive measures of
demographic and socioeconomic factors. Hence, our
findings should be more robust and more accurately
predict the racial and ethnic disparities in the amount
and pattern of health care expenditures. In addition, we
examined racial and ethnic disparities along the trajec-
tory of ADRD (i.e., among Medicare beneficiaries with-
out cognitive limitation, those with cognitive limitation
without ADRD, and those with ADRD, respectively). Fi-
nally, we investigated racial and ethnic differences in
health care expenditures across different settings. Our
findings can inform the patterns and preferences of
health care utilization across racial and ethnic minority
groups.
It is worth noting that our study showed the discrep-

ancies between unadjusted summary of expenditures
and predicted expenditures after adjusting for individ-
uals’ demographic and socioeconomic characteristics.
Our unadjusted analysis showed that Asians with cogni-
tive deficits without ADRD had lower total health care
expenditures than other racial and ethnic groups. How-
ever, this was not observed among Asians with ADRD.
This indicates that Asians with cognitive deficits but no
ADRD may not receive timely health care services, pos-
sibly leading to late detection and diagnosis of ADRD.

Table 2 Unadjusted expenditures among Medicare beneficiaries with and without cognitive deficits or ADRD by race/ethnicity
Expenditures ($), Mean (SD)

Total Out-of-
pocket

Inpatient Outpatient Office-based ER Home health Prescription
drug

Without cognitive deficits

NL white (N = 39,767) 11,686 (19001) 1876 (2683) 3696 (13532) 2063 (8685) 5992 (11978) 247 (1604) 317 (2718) 2720 (5323)

NL Black (N = 7974) 10,522 (18551)*** 1217 (3394) *** 3370 (12418) 1592 (8706)** 4518 (12144)*** 284 (1410) 734 (4701)*** 2720 (5222)

NL Asian (N = 2551) 7782 (19638)*** 1115 (2688)*** 2164 (16959) *** 669 (4733)*** 3999 (8641)** 117 (528) 300 (2696)** 2328 (4885)**

Latino (N = 6765) 9070 (17012)*** 1032 (2077)*** 2908 (12711)** 947 (4638)*** 4220 (10430) *** 269 (2261) 572 (3989)*** 2380 (3916)***

With cognitive deficits without ADRD

NL white (N = 5947) 21,222 (31181) 2617 (5319) 8464 (23907) 2188 (10782) 7150 (15071) 471 (1637) 2712 (10424) 4165 (5905)

NL Black (N = 1933) 21,628 (30511) 1656 (3729)*** 7871 (20071) 1994 (11807) 7135 (20664) 480 (1653) 4154 (11259)*** 4124 (8734)

NL Asian (N = 523) 15,930 (21125)** 1429 (5464)*** 4525 (12573) ** 1039 (5299) 6272 (15183) 424 (1618) 3165 (9368) 3775 (5320)

Latino (N = 1685) 19,425 (30296) 1159 (1994)*** 7437 (23572) 1384 (6383)* 5679 (12715)** 378 (1377) 3447 (10719) 4119 (5766)

With ADRD

NL white (N = 2028) 21,830 (27119) 4037 (9629) 6089 (17392) 1073 (5054) 5324 (11214) 489 (1349) 6744 (16028) 4476 (5292)

NL Black (N = 693) 24,752 (26767) 1897 (4936)*** 8922 (20413)** 1060 (6407) 3983 (8534)* 504 (1663) 8250 (13558) 4174 (4893)

NL Asian (N = 120) 20,040 (29550) 1903 (6406) 5441 (22930) 147 (691) 3934 (6762) 466 (2729) 6817 (14605) 4377 (5180)

Latino (N = 579) 24,318 (31543) 1415 (3371)*** 6262 (23446) 1149 (5986) 5031 (12812) 659 (2375) 9334 (16572) 4543 (5333)

Notes: ADRD Alzheimer’s disease and related dementias, ER emergency room, NL non-Latino
* P < .05, ** P < .01, *** P < .001
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This explanation is likely plausible because Asians are
more likely to lack a usual source of care relative to whites
[30, 31], leading to relatively lower health care utilization
[32], especially for primary care, and preventive services
[33]. However, a significant difference was not detected in
our adjusted analysis, probably due to a small sample size.
Also, our unadjusted analysis showed that consistent with
findings from previous studies [11, 34, 35], Blacks and La-
tinos with ADRD had higher total health care expendi-
tures than white counterparts. However, significant
differences were not observed after adjusting for demo-
graphic and socioeconomic status and health status. This
phenomenon was found in incidence [36], but our find-
ings confirmed that a similar result was observed in health
care expenditures. This implies that higher expenditures
among Blacks and Latinos with ADRD may partly account
for lower socioeconomic status and/or poorer health
status.
On the other hand, Blacks, Asians, and Latinos had

significantly lower OOP expenditures than whites in
both populations of those with cognitive deficits without
ADRD and those with ADRD. Lower OOP expenditures
among the racial and ethnic minority groups are likely
to be attributable to differences in insurance coverage.
As shown in our study, Blacks, Asians, and Latinos were
more likely to have additional insurance coverage such
as Medicaid or private health insurance than whites.
However, our findings should not be simply interpreted
as indicating that the racial and ethnic minority groups
have lower financial burden than whites. This is because
insurance premiums were not included in estimating
OOP expenditures in this study. This may lead to under-
estimation of OOP expenditures, especially for the racial
and ethnic minority groups who were more likely to
have private insurance coverage. Moreover, the racial
and ethnic minority groups may fear high costs of care,
and thus have delayed or forgone care, especially for
high-cost services that are less likely to be covered by in-
surance. Indeed, Latinos and Asians were shown to ex-
perience more delayed or forgone care than whites [37].
Finally, the racial and ethnic minority groups may re-
place high-costs services with informal care by family
caregivers. One study found that Latinos and Asians
were more likely to use informal home care and less
likely to use formal care compared to whites [38]. This
could be feasible because of relatively large family sizes
commonly attributed to racial and ethnic minority
groups.
Our findings showed that service-specific expenditures

varied by racial and ethnic groups, but similar trends
were observed in both populations. Blacks and Latinos
had higher home health expenditures than whites in
both populations. This may be attributable to the fact
that they prefer home health care due to the presence of

family members who can provide informal care [39] or
cultural reasons [40]. However, Blacks and Latinos had
lower prescription drug expenditures than whites. This
is likely to be explained by less contact with physicians,
possibly resulting in fewer prescriptions being written
[41]. Research found that Blacks and Latinos were more
likely to have mental health visits to primary care pro-
viders rather than to specialists, leading to fewer pre-
scriptions for psychotropics [42]. On the other hand,
Asians with cognitive deficits without ADRD had lower
inpatient and outpatient expenditures than the equiva-
lent whites. This may raise concern of delayed detection
or diagnosis of ADRD, as diagnostic services for disease
detection are usually provided in inpatient or outpatient
settings [11]. However, Asians with ADRD had lower
outpatient and ER expenditures than the equivalent
whites. This may indicate that Asians manage health
better as research showed that ADRD patients had
rehospitalizations or ER visits mainly due to poor care
management such as injuries from falls [43].
Our findings should be interpreted with caution and

additional research is warranted to improve our under-
standing on patterns and differences in health care ex-
penditures among racial and ethnic groups with
cognitive deficits or ADRD. Although we did not find
significant racial and ethnic differences in total health
care expenditures among those with cognitive deficits
without ADRD and those with ADRD, this does not ne-
cessarily mean that racial and ethnic minority groups
have equal access to care because there is ample evi-
dence showing racial and ethnic disparities in cognitive
level and ADRD risk [44] and reporting cognitive deficits
[45]. Also, heterogeneous patterns of service-specific ex-
penditures by racial and ethnic groups underscore the
importance of future research in identifying determi-
nants leading to variations in service-specific expendi-
tures among racial and ethnic groups. It is important to
examine whether racial and ethnic differences in service-
specific expenditures are attributable to care access or
care preference. Identifying sources of the expenditure
differences may help better understand underlying
mechanisms associated with patterns of health care ac-
cess and utilization among racial and ethnic groups. If
the expenditure differences are mainly driven by limited
access to service-specific care, partly due to cultural and
health literacy barriers, this suggests a need to develop
interventions tailored to meet the needs of racial and
ethnic minority groups with cognitive deficits or ADRD.
Our study has several limitations. First, our measure of

cognitive deficits was self-reported and thus is subjective
to reporting bias. Self-reported cases of cognitive deficits
cannot be validated through clinical assessment. Evi-
dence suggests racial and ethnic differences in reporting
cognitive deficits [45], indicating that health care
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expenditures for racial and ethnic minority groups with
cognitive deficits without ADRD may be under-
estimated. However, this impact might be minimal be-
cause our measure of cognitive deficits captures a wide
range of cognitive impairment, including very mild and
mid cognitive deficits. Also, MEPS surveys the civilian
non-institutionalized US population, and thus our esti-
mates did not account for patterns of health care expen-
ditures for the civilian institutionalized US population.
Similarly, MEPS does not include health care expendi-
tures for services from skilled nursing facility. As racial
and ethnic minority groups were shown to have lower
expenditures for services from skilled nursing facility
than whites, this is unlikely to reverse our findings. Fur-
thermore, MEPS provides limited information on ADRD
severity, and thus we could not completely control for
this factor. We controlled for a range of demographic
and socioeconomic characteristics, but we could not ad-
just for all other potential confounding factors. More-
over, the observed prevalence of ADRD may be
inaccurate because we were limited to 3-digit ICD-9-CM
or ICD-10-CM codes. Additionally, there are some con-
cerns about the potential impacts of the transition from
ICD-9-CM codes to ICD-10-CM codes in 2015. Prior re-
search has found mixed results on changes in prevalence
[46–48], but there is limited evidence on ADRD. How-
ever, this is unlikely to affect our findings because a rela-
tively small proportion of our sample is influenced by
the transition. Finally, our findings should be interpreted
with caution as we did not examine whether whites have
appropriate health care expenditures. Thus, we cannot
rule out the possibility that whites may overutilize health
care.

Conclusions
Our study documented that there were significant differ-
ences in total health care expenditures among racial and
ethnic groups without cognitive deficits, but no signifi-
cant differences were detected in total health care ex-
penditures among racial and ethnic groups with
cognitive deficits without ADRD and those with ADRD.
However, there were substantial differences in OOP ex-
penditures and service-specific expenditures among ra-
cial and ethnic groups with cognitive deficits without
ADRD and those with ADRD. These findings have im-
plications for future research. First, this work emphasizes
that service-specific expenditures varied by racial and
ethnic groups. Second, heterogeneous patterns of
service-specific expenditures by racial and ethnic groups
underscore the importance of future research in identify-
ing determinants leading to variations in service-specific
expenditures among racial and ethnic groups.
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