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Abstract
Despite the universal healthcare coverages, racial disparities in healthcare expenditures among senior Medicare beneficiar-
ies exist. A few studies explored how racial disparities in healthcare expenditures changed over past decades and how it 
affected differently across 4 minoritized races, by type of Medicare and poverty levels. We conducted a longitudinal study of 
21 healthcare expenditures from senior Medicare fee-for-service enrollees to determine overall and secular trends in racial 
disparities in healthcare expenditures between 2007 and 2020, during which the Affordable Care Act (ACA) came into full 
force and the COVID-19 pandemic had begun. We found important disparities in healthcare expenditures across 4 minoritized 
races compared to Whites, even after adjusting for possible confounders for such disparities. Disparities between Hispanics/
Asians and Whites were much greater than disparities between Blacks and Whites, in all Parts A, B, and D expenditures. This 
reality has not been sufficiently emphasized in the literature. Importantly, Black-White disparities in total Part B expenditure 
gradually worsened between 2007 and 2020, and Hispanic-White and Asian-White disparities worsened greatly during that 
time window. Health planners need to focus on these large disparities and develop methods to shrink them.

Keywords Racial disparity · Trends · Healthcare expenditures · Medicare

Introduction

Since its enactment in 1965, Medicare has provided a broad 
range of healthcare. Medicare hospital insurance program 
(Part A) covers services in a hospital, skilled nursing facil-
ity, hospice, and parts of care in home health. The Medical 
insurance program (Part B) covers doctors’ services, out-
patient, and preventive care services. The prescription drug 
insurance program (Part D), newly implemented in 2006, 
covers prescription drugs and recommended vaccines [1]. 
In 2020, Medicare provides healthcare coverages to about 
63 million people in the USA: 55 million seniors (age ≥ 65) 
and 8 million young adults with long-term disabilities [2]. 
The proportion of racial/ethnic minorities among Medicare 
beneficiaries continues to increase, growing from 22% in 
2011 to 27% in 2021 [3]. Medicare has helped to mitigate 

disparities in healthcare by providing vulnerable populations 
with health insurance. However, many studies report that 
healthcare disparities in quality of care [4–6] and utilization 
[7–10] persist among Medicare populations. Disparities in 
healthcare are associated with limited/restricted access to 
appropriate medical care because of demographic (e.g., race 
and ethnicity, age, gender) [11–14], socio-economic (e.g., 
poverty, insurance type, education) [15–19], and geographi-
cal (place of residence) [15, 17, 20, 21] factors.

The Affordable Care Act (ACA) came into full force in 
2014, and it had halved the rate of uninsured individuals by 
2016, as a result of its expansion of Medicaid eligibility to 
young adults (age < 65) with income below 138% Federal 
Poverty Line (FPL) and its radical overhaul of the individual 
insurance market. Though the ACA’s primary targets were to 
improve health status among non-Medicare adults, the law 
also strengthened the Medicare program by fully covering 
annual preventive visits [22] and closing the “Donut Hole” 
coverage gap in Part D drug benefit [23].

Minoritized races experience higher rates of illness and 
death across a wide range of health conditions including 
heart disease, cancer, stroke, diabetes, flu and pneumonia, 
HIV/AIDS, and liver cirrhosis [24]. Compared to Whites, 
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minoritized races were less likely to have a usual doctor 
visit, to receive mental health services, more likely to report 
poor health status and to die from diabetes and heart disease 
[25]. Hence, some healthcare expenditures to treat existing 
comorbidities would be higher for minoritized races. Health-
care expenditure is a function of the utilization of services, 
and lower healthcare expenditure among minoritized races 
could indicate lower utilization of healthcare services and 
thus could be a proxy for racial disparities in accessing 
healthcare. Unlike young adults, most elderly individuals 
have good healthcare coverage. Nonetheless, racial dispari-
ties in medical care expenditure [26–28] and prescription 
drug spending [29, 30] exist even among senior Medicare 
beneficiaries. Only a few studies focused on racial disparities 
in healthcare expenditure among seniors after the implemen-
tation of the ACA provisions [27], and these studies focused 
narrowly on medical expenditure as a whole. Aggregated 
medical expenditure, however, would not be sufficient to 
identify racial disparities in more granular categories of 
medical expenditures.

The US Centers for Medicare and Medicaid Services 
(CMS) Virtual Research Data Center (VRDC) [31] car-
ries detailed cost information on medical encounters 
(1999–2020) and prescription drugs (2007–2020) from 
almost all (93%) non-institutionalized individuals age 65 
or more [32]. As more complete healthcare cost data have 
been collected and the proportion of minoritized races has 
increased over decades, VRDC might have an ability to shed 
light on trends in racial disparities in various healthcare 
expenditures over the years. In this study, we examine Medi-
care expenditures by race from 2007 to 2020, during which 
ACA provisions and the COVID-19 pandemic occurred.

Method

Data Source and Study Population

We made use of 2007–2020 enrollment and medical and 
prescription drug claim records from a 20% random sam-
ple of Medicare beneficiaries. We limited eligible individu-
als to be those who first entitled to Medicare near age 65 
(779–781 months old) and during the full availability of Part 
D benefit (i.e., 2007–2020). For each year between 2007 
and 2020, we included all beneficiaries who ever enrolled in 
traditional Medicare fee-for-service (FFS) plans in analyses 
of medical expenditures. However, we excluded those solely 
enrolled in Medicare Advantage (MA or Part C) because 
the CMS does not have payment information for services 
provided to such patients. In the analysis of prescription 
drug expenditure, we only included those who ever enrolled 
in Part D plans. Furthermore, in each analysis of different 
service expenditures, we included only those who had any 

relevant Medicare expenditure in a given year. Therefore, the 
size of the resulting cohorts varied over the years (Appendix 
Table 1) and different service expenditures.

Primary and Secondary Outcomes

The Medicare Master Beneficiary Summary File (MBSF) 
Cost and Use segment (https:// resdac. org/ cms- data/ files/ 
mbsf- cost- and- use) summarizes annual payments for 18 
services covered by Part A (5 services: acute inpatient hos-
pital, other inpatient hospital, skilled nursing facility, hos-
pice, home health), Part B (12 services: hospital outpatient, 
ambulatory surgery center, anesthesia, Part B (drug, evalua-
tion and management, physician, dialysis, other procedures, 
imaging, tests, durable medical equipment, other carrier), 
and Part D (prescription drugs) in a given calendar year. 
We first calculated the total expenditures of each of the 18 
services. With some exceptions, a total expenditure is a sum 
of 3 parts, Medicare payment, beneficiary payment, and pri-
mary payer amount. We added per diem payment for total 
acute and other inpatient hospital expenditures and excluded 
beneficiary payments for total hospice and home health 
expenditures because Medicare beneficiaries pay nothing for 
hospice and home health services (Appendix Table 2). Total 
Part D drug expenditure was precalculated by the CMS. We 
report 3 grand total expenditures for Part A, Part B, and FFS 
as sums of 5, 12, and all 17 total expenditures, respectively. 
We included total FFS, Parts A, B, and D expenditures as 
our primary outcomes but also tracked expenditures for each 
of the 17 services as secondary outcomes. To account for the 
different enrollment durations in a given year, we annualized 
each of the 21 total expenditures but did not adjust them for 
inflation because we reported racial disparities as a ratio 
rather than a dollar amount.

Covariates

The MBSF Base segment (https:// resdac. org/ cms- data/ 
files/ mbsf- base) includes patient’s demographics, area of 
residence, enrollment, and dual eligibility information. We 
used an enhanced race and ethnicity code developed by the 
Research Triangle Institute [33] to explore racial dispari-
ties in healthcare expenditures. Along with the self-reported 
race and ethnicity, this enhanced code implemented an algo-
rithm to predict race and ethnicity based upon a list of com-
mon Hispanic and Asian/Pacific Islander surname and first 
names, and it was found to improve the accuracy of coding 
for non-black minorities [33]. In our analysis, we included 
5 races, White, Black, Hispanic, Asian/Pacific Islander, and 
others, and compared each minoritized race to White (ref-
erence race). To account for secular trend, geography, and 
underlying differences in patient characteristics, our analyses 
were adjusted for fiscal year (2007–2020), area of residence 

https://resdac.org/cms-data/files/mbsf-cost-and-use
https://resdac.org/cms-data/files/mbsf-cost-and-use
https://resdac.org/cms-data/files/mbsf-base
https://resdac.org/cms-data/files/mbsf-base
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(e.g., reside in a rural area), patient’s demographics (e.g., 
age and gender), socioeconomics, and overall health condi-
tions. We used Medicare-Medicaid dual eligibility as a proxy 
for patient’s socioeconomic status. We utilized a monthly 
Medicare-Medicaid dual eligibility code to identify rel-
evant individuals each month and separated patients into 3 
groups: full, partial, and never dual groups in a given year. 
Dual eligible individuals have either full Medicaid cover-
age or Medicaid coverage of Medicare Parts A/B premium 
depending on their poverty level. In this study, the dual 
group included qualified Medicare beneficiaries (QMBs) 
with income < 100% FPL, specified low-income Medicare 
beneficiaries (SLMBs) with income between 100 and 120% 
FPL, and qualifying individuals (QIs) with income between 
120 and 135% FPL [34]. To account for patients’ overall 
health conditions, we used the Charlson comorbidity index 
(CCI) [35] rather than individual chronic condition indica-
tors to reduce the computational burden. The CCI is a sum 
of 23 different chronic conditions weighted by a scale of 
1–6. It has been used to predict healthcare utilization cost 
to identify high-risk individuals to reduce high healthcare 
costs [36].

Statistical Analysis

We took advantage of a generalized linear mixed regres-
sion model with gamma distribution and log link for 21 
expenditure categories repeatedly measured for 14 years. 
We included a random intercept to account for correlations 
among healthcare expenditures within the same individuals 
and assessed the validity of our analytic model by using a 
residual analysis. We ran longitudinal regression analyses 
controlling not only for all covariates described above to 
mitigate confounding bias but also included interactions 
between calendar year, race, and dual eligibility group to 
explore racial inequalities by year and dual eligibility sta-
tus. The exponentiated coefficient of the regression is the 
ratio of two means, e.g., indicating a multiplicative increase/
decrease of a healthcare expenditure for a minoritized race 
from Whites. The ratio of 1 indicates no significant differ-
ence in a healthcare expenditure between two racial groups. 
We reported comparisons of each minoritized race against 
Whites, overall, by year, and by dual eligibility status.

Results

Patient Characteristics and Unadjusted Trends 
in Healthcare Expenditures

Table 1 presents a comparison of patient characteristics by 
race in the first (2007) and last (2020) years of our study. 
During our study period, the proportion of FFS enrollees 

dropped by 20%, from 66% in 2007 to 53% in 2020. In 
contrast, the proportion of Part D enrollees significantly 
increased from 38 to 74%. Females took slightly more than 
half of our study population. Minoritized races, barely 20% 
in 2007, reached 25% of the study population in 2020. The 
proportion of dual eligibles was higher among minoritized 
races than Whites (7.5–26.9% vs. 5.8% in 2020). Blacks 
were sicker; 9% of them had CCI score ≥ 3 in 2020. Other 
minoritized races were slightly healthier (1–3% lower in CCI 
scores ≥ 3) than Whites.

Overall, total FFS expenditure per person per year 
increased from $6961 in 2007 to $12,093 in 2020. Without 
adjusting for confounders, Blacks had 30–40% greater total 
FFS expenditure ($9639 in 2007 and $16,943 in 2020) than 
the population average (Fig. 1A). This unadjusted difference 
stood out more in total Part A expenditure (17–25%) than 
total Part B expenditure (10–15%) (Fig. 1B and C). For Part 
D prescription drug expenditure, all races were numerically 
close until 2013. However, Part D expenditure for Blacks 
ballooned starting in 2014, the first year of the ACA Medic-
aid expansion, and became greater than other races thereaf-
ter (Fig. 1D). Interestingly, total FFS expenditure for Blacks 
and Hispanics increased further in 2020 (the first year of the 
COVID-19 pandemic), possibly because those two popula-
tions were more likely to be infected (Fig. 1A).

Primary Analyses

First off, residual analyses show that residuals are normally 
distributed with mean zero and equal variance, and thus, 
our analytic model fits the data well (Appendix Fig. 1). 
In Table 2, we present multiplicative changes in 4 total 
expenditures associated with each covariate in the regres-
sion analysis. We report the change in terms of a ratio of 
two adjusted means of a total expenditure and interpret it 
as the percent increase/decrease from the reference group. 
Being female and older (70 +) were associated with a signifi-
cantly higher total FFS expenditure than their counterparts, 
by + 16.7% and + 8.7–17.7%, respectively. The same pattern 
was observed in the total Parts B and D expenditures and 
the opposite pattern for the total Part A expenditure. Living 
in rural area was associated with significantly lower health-
care expenditures. CCI score was the strongest predictor of 
healthcare expenditures among all covariates. Compared to 
those with CCI score = 0, all healthcare expenditures expo-
nentially increased with CCI score ≥ 1: total FFS expendi-
ture for CCI score = 1, 2, 3 + were + 105%, + 224%, + 761% 
more than that for CCI score = 0, respectively (Table 2).

Trends in Racial Disparities

In Table 3 and Fig. 2, we present comparisons of total 
healthcare expenditures between each minoritized race and 
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Whites, across years and by year, adjusting for all covari-
ates. All minoritized races, overall, had significantly lower 
healthcare expenditures than Whites after controlling for dif-
ferent patient characteristics. Contrary to unadjusted com-
parisons, Blacks had − 11% lower total FFS expenditure than 
Whites. This imbalance was disproportionately wider in Part 
B (− 12%) than in Part A (− 2%) expenditures. Moreover, 
there were important variations in expenditures for each of 
the 12 Part B services. Blacks had lower expenditures than 
Whites in 7 out of 12 Part B services: ambulatory surgery 
(− 7%), Part B drugs (− 11%), anesthesia (− 4%), other pro-
cedures (− 17%), imaging (− 10%), tests (− 8%), and Part B 
physician (− 9%). They had higher expenditures in hospital 
outpatients (+ 1%), evaluation and management (+ 3.5%), 

dialysis (+ 55%), durable medical equipment (+ 5%), and 
other Part B carrier services (+ 14%) (Table 3). Between 
2007 and 2020, the disparities among Blacks in Part A 
persisted at around − 5%, worsened moderately in Part B 
from − 7 to − 13%, and improved in Part D from − 22 to − 9% 
(Fig. 2B, C, and D).

Compared to Black-White disparities, Hispanic-White 
and Asian-White disparities were much greater in general 
and worsened over years. Overall, Hispanics and Asians 
had − 19% and − 30% lower total FFS expenditures than 
Whites, respectively. Hispanic-White and Asian-White dis-
parities in total Part B (− 16% and − 22%) and Part D (− 24% 
and − 27%), expenditures were especially pronounced. 
Among Part B services, both Hispanics and Asians had 

Table 1  Comparisons of 
baseline characteristics by race/
ethnicity in 2007 and 2020

Data are presented as no. (%) of patients unless otherwise noted
FFS, fee-for-service; CCI, Charlson comorbidity index

2007
White Black Hispanic Asian Other

N 343,155 32,594 30,011 11,818 6514
FFS enrollees 229,570 (66.9) 22,525 (69.1) 18,524 (61.7) 6674 (56.5) 4074 (62.5)
Part D enrollees 127,535 (37.2) 12,018 (36.9) 13,633 (45.4) 5283 (44.7) 2256 (34.6)
Female 181,729 (53.0) 18,272 (56.1) 16,399 (54.6) 6313 (53.4) 3195 (49.0)
Rural 84,858 (24.7) 3875 (11.9) 2341 (7.8) 492 (4.2) 1560 (23.9)
Full dual 9349 (2.7) 3779 (11.6) 4151 (13.8) 1744 (14.8) 473 (7.3)
Partial dual 3063 (0.9) 1160 (3.6) 1547 (5.2) 602 (5.1) 144 (2.2)
Never dual 330,743 (96.4) 27,655 (84.8) 24,313 (81.0) 9472 (80.1) 5897 (90.5)
Age 65–69 343,155 (100.0) 32,594 (100.0) 30,011 (100.0) 11,818 (100.0) 6514 (100.0)
Age 70–74 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Age 75 + 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
CCI = 0 302,662 (88.2) 27,021 (82.9) 26,431 (88.1) 10,507 (88.9) 5689 (87.3)
CCI = 1 22,983 (6.7) 2936 (9.0) 2130 (7.1) 805 (6.8) 490 (7.5)
CCI = 2 10,939 (3.2) 1402 (4.3) 828 (2.8) 310 (2.6) 180 (2.8)
CCI = 3 + 6571 (1.9) 1235 (3.8) 622 (2.1) 196 (1.7) 155 (2.4)

2020
White Black Hispanic Asian Other

N 5,060,234 552,696 562,455 257,267 264,634
FFS enrollees 2,845,693 (56.2) 234,900 (42.5) 189,521 (33.7) 105,014 (40.8) 148,396 (56.1)
Part D enrollees 3,737,770 (73.9) 400,339 (72.4) 434,207 (77.2) 194,880 (75.8) 188,171 (71.1)
Female 2,749,394 (54.3) 318,130 (57.6) 312,412 (55.5) 145,466 (56.5) 108,980 (41.2)
Rural 1,225,710 (24.2) 65,480 (11.8) 45,583 (8.1) 9379 (3.6) 51,333 (19.4)
Full dual 259,073 (5.1) 109,180 (19.8) 137,454 (24.4) 59,606 (23.2) 17,604 (6.7)
Partial dual 35,884 (0.7) 12,452 (2.3) 14,082 (2.5) 4455 (1.7) 2034 (0.8)
Never Dual 4,765,277 (94.2) 431,064 (78.0) 410,919 (73.1) 193,206 (75.1) 244,996 (92.6)
Age 65–69 2,095,635 (41.4) 255,531 (46.2) 257,521 (45.8) 122,010 (47.4) 117,460 (44.4)
Age 70–74 1,843,248 (36.4) 194,301 (35.2) 195,911 (34.8) 90,335 (35.1) 120,263 (45.4)
Age 75 + 1,121,351 (22.2) 102,864 (18.6) 109,023 (19.4) 44,922 (17.5) 26,911 (10.2)
CCI = 0 3,841,549 (75.9) 423,183 (76.6) 475,443 (84.5) 210,135 (81.7) 203,769 (77.0)
CCI = 1 497,033 (9.8) 46,894 (8.5) 37,188 (6.6) 22,326 (8.7) 25,681 (9.7)
CCI = 2 343,287 (6.8) 32,972 (6.0) 21,901 (3.9) 11,686 (4.5) 17,577 (6.6)
CCI = 3 + 378,365 (7.5) 49,647 (9.0) 27,923 (5.0) 13,120 (5.1) 17,607 (6.7)
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higher expenditures than Whites only in ambulatory surgery 
(by + 4–5%), dialysis (by + 55–61%), imaging (by + 8–14%), 
and tests (by + 9–11%) (Table 3). Between 2007 and 2020, 
while differences in Part D expenditure shrunk, from − 36 
to − 20% for Hispanic-Whites and from − 40 to − 24% for 
Asian-White, disparities in total Part B expenditure grew 
from − 5 to − 25% and from − 6 to − 40%, respectively 
(Fig. 2C and D). Interestingly, compared to Black-White 
disparities, disparities in total Part B expenditures grew 
significantly wider in 2020 (the first year of the COVID-
19 pandemic), from − 20% in 2019 to − 25% in 2020 for 

Hispanic-White and − 29% in 2019 to − 40% in 2020 for 
Asian-White, especially in expenditures for hospital out-
patients, evaluation and management, and tests (Appendix 
Fig. 2).

Trends in Racial Disparities by Dual Eligibility

Table 4 presents the same sets of results above separated 
by the dual eligibility. Overall, being dual was signifi-
cantly associated with more FFS expenditure than non-
dual (Table 2)—with + 43% more for full dual and + 44% 

Fig. 1  Unadjusted trends in 4 Medicare healthcare expenditures by race and ethnicity

Table 2  Multiplicative changes of 4 primary outcomes associated covariates

Data are presented as a ratio of estimated annualized spendings (95% confidence interval)
FFS, fee-for-service; CCI, Charlson comorbidity index

$ total FFS cost $ Part A $ Part B $ Part D drug

Female vs. male 1.167 (1.165, 1.169) 0.936 (0.933, 0.938) 1.185 (1.183, 1.187) 1.054 (1.051, 1.057)
70–74 vs. 65–69 1.087 (1.086, 1.089) 0.931 (0.929, 0.934) 1.075 (1.074, 1.077) 1.112 (1.110, 1.113)
75 + vs. 65–69 1.177 (1.174, 1.180) 0.952 (0.947, 0.956) 1.130 (1.127, 1.132) 1.182 (1.179, 1.184)
Rural vs. not 0.913 (0.911, 0.915) 0.936 (0.934, 0.939) 0.920 (0.918, 0.921) 0.940 (0.938, 0.942)
CCI = 1 vs. 0 2.054 (2.051, 2.058) 1.053 (1.049, 1.057) 1.826 (1.824, 1.829) 1.372 (1.370, 1.374)
CCI = 2 vs. 0 3.237 (3.231, 3.243) 1.190 (1.186, 1.195) 2.650 (2.646, 2.654) 1.472 (1.469, 1.475)
CCI = 3 + vs. 0 8.612 (8.595, 8.628) 1.951 (1.944, 1.957) 5.264 (5.254, 5.273) 1.984 (1.980, 1.988)
Full dual vs. never 1.433 (1.425, 1.442) 1.081 (1.070, 1.093) 1.342 (1.335, 1.349) 1.578 (1.569, 1.587)
Partial dual vs. never 1.443 (1.431, 1.456) 1.389 (1.366, 1.413) 1.259 (1.250, 1.269) 1.227 (1.217, 1.236)
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more for partially dual enrollees. Though racial disparities 
in healthcare expenditures continued across different dual-
eligibility statuses, the differences diminished among dual-
eligible individuals. On average, fully dual-eligible Blacks 
had − 4% less total FFS expenditure than fully dual-eligible 
Whites; the same metric increased further to − 11% for par-
tially dual Blacks and − 17% for never dual Blacks (Table 4). 
Between 2007 and 2020, disparities in total FFS expenditure 
among full dual Blacks persisted at around − 5% but dis-
parities among non-dual Blacks worsened from − 9 to − 13% 
(Appendix Fig. 3).

Across different dual eligibilities, Hispanic-White and 
Asian-White disparities were significantly larger than Black-
White disparities, and such disparities occurred in total FFS, 
as well as in Parts B and D expenditures. Overall, full, par-
tial, and no dual Hispanics had − 12%, − 26%, and − 20% 
lower total FFS expenditure than Whites, and differences 
between Asians and Whites were even wider, − 28%, − 36%, 
and − 26% for full, partial, and no dual, respectively. How-
ever, unlike Black-White disparity, the size of the disparity 
did not increase linearly with the dual eligibilities. Dur-
ing 2007 to 2020, full dual Hispanic-White disparities in 
total FFS expenditure gradually increased from an insig-
nificant + 2% in 2007 to a significant − 25% in 2020. The 
imbalance for full dual Asian-White was even greater and 

that difference grew to a significant − 48% in 2020. Hispanic-
White and Asian-White disparities in total FFS and Part B 
had worsened at all levels of dual eligibility (Appendix 
Fig. 3).

Sensitivity Analysis

We conducted two sets of sensitivity analyses to explore 
how gender and the implementation of ACA affected racial 
disparities in healthcare expenditures. In a set of sensitivity 
analyses stratified by gender, Asian-White disparities in all 
Parts A, B, and D expenditures were numerically greater 
among female than male. Between Hispanics and Whites, 
disparities among female Hispanics were greater in Part A 
and lesser in Parts B and D expenditures than male Hispan-
ics. Differences between female and male Blacks in dispari-
ties in Part A and B expenditures were very small, but that 
in Part D expenditure was greater among male than female 
Blacks (Appendix Table 3). In another set of sensitivity 
analyses testing racial disparities before and after the imple-
mentation of ACA (i.e., difference-in-difference), racial 
disparities in Part B expenditures after ACA (2014–2020), 
compared to before ACA (2007–2013), had significantly 
widened by +8.9%, +1.9%, and +6.1% for Asians, Blacks, 
and Hispanics respectively. In contrast, disparities in Part 

Table 3  Overall disparities in 21 healthcare expenditures, comparing 4 minoritized races to Whites

Data are presented as a ratio of estimated annualized spendings (95% confidence interval)
FFS, fee-for-service; N/A, not applicable, excluded from the analysis due to small counts

Black Hispanic Asian Others

Total FFS cost 0.890 (0.884, 0.896) 0.805 (0.800, 0.810) 0.699 (0.693, 0.706) 0.927 (0.914, 0.941)
Part A total 0.977 (0.969, 0.986) 0.927 (0.917, 0.936) 0.977 (0.958, 0.995) 1.019 (0.995, 1.043)
Part B total 0.878 (0.873, 0.883) 0.840 (0.836, 0.845) 0.781 (0.775, 0.788) 0.971 (0.959, 0.984)
Part D drug 0.859 (0.853, 0.865) 0.762 (0.757, 0.767) 0.729 (0.722, 0.736) 0.826 (0.814, 0.839)
Acute inpatient 1.044 (1.035, 1.052) 1.093 (1.082, 1.103) 1.158 (1.138, 1.179) 1.079 (1.056, 1.102)
Other inpatient costs 1.163 (1.138, 1.189) 1.157 (1.123, 1.192) 1.230 (1.152, 1.314) 1.053 (0.989, 1.122)
Skilled nursing facility 1.178 (1.154, 1.203) 1.090 (1.057, 1.124) 1.103 (1.042, 1.167) 1.033 (0.970, 1.100)
Hospice 1.099 (1.055, 1.144) 1.075 (1.020, 1.133) 1.078 (0.963, 1.207) 0.971 (0.866, 1.090)
Home health 1.153 (1.139, 1.167) 1.233 (1.217, 1.250) 1.117 (1.087, 1.147) 1.070 (1.018, 1.124)
Hospital outpatient 1.010 (1.002, 1.018) 1.028 (1.019, 1.036) 0.899 (0.887, 0.911) 1.082 (1.062, 1.103)
Ambulatory surgery 0.928 (0.914, 0.942) 1.051 (1.038, 1.065) 1.040 (1.021, 1.058) 1.074 (1.040, 1.110)
Part B drug 0.889 (0.880, 0.899) 0.933 (0.924, 0.943) 0.976 (0.963, 0.989) 0.990 (0.966, 1.015)
Evaluation and management 1.035 (1.029, 1.041) 0.939 (0.933, 0.945) 0.861 (0.854, 0.869) 0.907 (0.895, 0.920)
Anesthesia 0.955 (0.949, 0.962) 1.004 (0.997, 1.011) 0.954 (0.943, 0.964) 1.013 (0.996, 1.031)
Dialysis 1.548 (1.472, 1.629) 1.605 (1.508, 1.707) 1.551 (1.407, 1.709) N/A
Other procedures 0.832 (0.825, 0.840) 0.986 (0.977, 0.995) 0.995 (0.982, 1.009) 1.059 (1.036, 1.084)
Imaging 0.903 (0.898, 0.909) 1.082 (1.075, 1.089) 1.142 (1.131, 1.152) 0.990 (0.974, 1.005)
Tests 0.916 (0.910, 0.922) 1.086 (1.079, 1.093) 1.112 (1.101, 1.123) 0.988 (0.972, 1.005)
Durable medical equipment 1.050 (1.038, 1.063) 0.841 (0.831, 0.852) 0.643 (0.630, 0.655) 0.909 (0.882, 0.937)
Other Part B carrier 1.135 (1.119, 1.152) 0.853 (0.838, 0.868) 0.792 (0.770, 0.814) 1.103 (1.060, 1.147)
Part B physician 0.912 (0.908, 0.916) 0.999 (0.994, 1.003) 1.106 (1.099, 1.113) 1.002 (0.993, 1.012)
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D expenditure had significantly shrunk by -4%, -3.7%, 
and -6.0% for Asians, Blacks, and Hispanics respectively 
(Appendix Table 4).

Discussion

In this study, we used 14-year longitudinal records of 21 
healthcare expenditures from senior Medicare beneficiaries 
to explore trends in racial disparities in healthcare expendi-
tures between 2007 and 2020. Our findings were adjusted for 
calendar year, geography, patient’s demographics, socio-eco-
nomic status, and patient’s health risk score to mitigate pos-
sible confounders of racial disparities in healthcare expendi-
tures. Racial disparities in healthcare expenditures persisted 
importantly after the adjustment for such covariates. The 
magnitude of disparities varied across different races/eth-
nicities. Notably, differences between Hispanics/Asians and 
Whites were much greater than differences between Blacks 
and Whites in all FFS, Parts A, B, and D expenditures. This 
reality has not been emphasized sufficiently in the literature. 
While Black-White disparities in total FFS expenditure were 
consistently at around − 10% between 2007 and 2020, His-
panic-White and Asian-White disparities worsened greatly 
from − 7 to − 30% and − 13% and − 48%, respectively.

We also found that the racial disparities affect healthcare 
expenditures differently by type of Medicare (i.e., Parts A, 
B, and D) and levels of dual Medicare-Medicaid eligibility. 

Racial disparities were more prominent in Parts B and D 
than in Part A expenditure, and the size of such disparities 
diminished among those who were dually eligible. Our addi-
tional analyses further suggest that gender also differently 
affected racial disparities. Female Asians had greater gaps 
in all Parts A, B, and D expenditures than male Asians, only 
in Part A expenditure for female Hispanics, and none for 
female Blacks. Delaying care [37] and lack of healthcare 
access due to family structure, language, and cultural fac-
tors [38] among female non-black minorities might explain 
such gender and racial disparities in healthcare expenditures.

Importantly, racial disparities in Part B expenditure either 
persisted or widened in the last 14 years. In contrast, racial 
disparities in Part D expenditures diminished importantly 
during that time frame. Substantial decreases in the use 
of preventive visits not covered by Medicare (from 16.0 
to 5.5%) [39] and significant decreases in out-of-pocket 
spending for prescription drugs [40] after the implemen-
tation of ACA might explain these opposite trends. Our 
sensitivity analyses further suggest that racial disparities in 
Part B expenditures had become wider for Asians and His-
panics than Blacks. During the first year of the COVID-19 
pandemic (i.e., 2020) compared to the preceding year (i.e., 
2019), disparities in Part B expenditure grew even wider 
for Hispanic/Asian-White than Black-White. Specifically, 
among 12 Part B services, Hispanic/Asian-White dispari-
ties in expenditures for preventive services (e.g., hospital 
outpatient, evaluation and management, imaging, and tests) 

Fig. 2  Trends in racial disparities in 4 healthcare expenditures
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stood out in 2020 possibly due to delayed or missed preven-
tive care [41], declines in wellness visits, checkups, and can-
cer screenings [42], a rapid increase in health care delivery 
via telehealth [43], and challenges in accommodating safety 
equipment and medical staffing [44, 45].

Previous studies often focused on racial disparities 
between Blacks and Whites [27, 28]. Other minoritized races 
had often been excluded or lumped together because of inac-
curacies in self-reported race and ethnicity and the relatively 
small size of other minoritized races in the analysis. We 
used an enhanced race code that significantly increases the 
sensitivity for both Hispanics and Asians [46] and compared 
each of the 4 minoritized races to Whites.

Previous studies, based on Medical Expenditure Panel 
Survey data, reported racial disparities in healthcare expen-
ditures but failed to highlight disparities in either Hispan-
ics or Asians [47–50]. One study with 5 minoritized races 
reported that the racial disparities vary among 6 different 
types of medical care expenditures [12] but did not report 
how racial disparities in healthcare expenditure changed 
over time. A recent longitudinal study, also based on sur-
vey data, only reported that Black-White disparities in total 
healthcare expenditure had persisted over decades and wid-
ened in recent years [27]. Our results, based on insurance 
claim data, confirm those survey-based findings and further 
suggest important variations among 4 minoritized races over 
14 years.

During our study epoch, the ACA provisions came into 
full force in 2014 and racial disparities in coverage have 
shrunk [51, 52]. After the implementation of the ACA provi-
sions, the rate of annual preventive visits (Part B) increased 
from 1.4 to 27.% [39] and out-of-pocket spending for pre-
scription drug (Part D) decreased [23]. However, we found 
that it has selectively mitigated disparities in healthcare 

expenditures. Racial disparities in Parts B and D healthcare 
expenditures persisted in 2014 and forward. Moreover, dis-
parities in Part B expenditure had continued or worsened, 
while disparities in Part D expenditure had shrunk.

Our study has some limitations. First, we did not include 
Medicare beneficiaries who were solely enrolled in MA 
plans. The CMS does not have payment information for ser-
vices covered by MA plans. The proportion of MA enrollees 
increased from 37% in 2007 to 47% in 2020, which may 
affect the generalizability of our findings. Second, in order to 
control for an individual’s health risk, we included Charlson 
comorbidity index (CCI) [35] rather than individual chronic 
condition flags [53]. Though the healthcare expenditure 
would be closely related to individual chronic conditions 
rather than aggregated measure of health status, we used 
CCI instead to reduce the computational burden.

Conclusions

Despite the universal healthcare coverages, racial disparities 
in healthcare expenditures among senior Medicare benefi-
ciaries exist. Only a few studies explored how racial dispari-
ties in healthcare expenditures changed over past decades 
and how it affected differently by 4 minoritized races. Our 
findings indicate important racial disparities among elderly 
Medicare beneficiaries in 2007–2020. Disparities are sub-
stantially greater among Hispanics and Asians than Blacks 
and have gotten worse over time. Previous studies focused 
mostly on Black-White disparities in healthcare expenditures 
[27, 50] and overlooked larger disparities between Whites 
and Hispanics/Asians (who make up a greater proportion of 

Table 4  Overall disparities in 4 healthcare expenditures, comparing 4 minoritized races to Whites, across different dual eligibility

Data are presented as a ratio of estimated annualized spendings (95% confidence interval)
FFS, fee-for-service

Black Hispanic Asian Others

$ total FFS Full dual 0.955 (0.946, 0.964) 0.876 (0.868, 0.884) 0.719 (0.710, 0.728) 0.974 (0.953, 0.996)
Partial dual 0.885 (0.873, 0.898) 0.741 (0.732, 0.751) 0.643 (0.630, 0.656) 0.858 (0.829, 0.887)
Non-dual 0.833 (0.830, 0.837) 0.803 (0.799, 0.807) 0.740 (0.734, 0.745) 0.954 (0.947, 0.961)

$ Part A Full dual 1.022 (1.009, 1.035) 0.912 (0.900, 0.924) 0.855 (0.832, 0.878) 1.011 (0.977, 1.046)
Partial dual 0.948 (0.927, 0.969) 0.880 (0.859, 0.902) 1.013 (0.968, 1.060) 0.975 (0.919, 1.034)
Non-dual 0.964 (0.956, 0.971) 0.991 (0.981, 1.002) 1.076 (1.055, 1.097) 1.073 (1.055, 1.090)

$ Part B Full dual 0.932 (0.924, 0.940) 0.918 (0.911, 0.926) 0.830 (0.820, 0.839) 1.025 (1.005, 1.045)
Partial dual 0.880 (0.869, 0.891) 0.811 (0.802, 0.821) 0.756 (0.743, 0.770) 0.929 (0.902, 0.957)
Non-dual 0.824 (0.821, 0.827) 0.797 (0.793, 0.801) 0.761 (0.755, 0.766) 0.963 (0.957, 0.969)

$ Part D drug Full dual 0.840 (0.832, 0.848) 0.735 (0.728, 0.741) 0.759 (0.749, 0.768) 0.772 (0.755, 0.788)
Partial dual 0.859 (0.848, 0.869) 0.759 (0.750, 0.768) 0.740 (0.728, 0.753) 0.819 (0.794, 0.845)
Non-dual 0.879 (0.874, 0.884) 0.793 (0.788, 0.798) 0.690 (0.683, 0.696) 0.892 (0.884, 0.901)
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the US population). Health planners need to focus on these 
large disparities and develop methods to shrink them.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40615- 023- 01832-x.

Author Contribution All authors contributed to the study’s conception 
and design. Data acquisition and analysis were performed by SB and 
FB. The first draft of the manuscript was written by SB and CMcD, 
and all authors commented on previous versions of the manuscript. All 
authors made critical revision of the manuscript for important intel-
lectual content and approved the final manuscript.

Funding This research was supported by the Intramural Research Pro-
gram of the National Library of Medicine (NLM), National Institutes 
of Health. All authors were full-time employees of NLM.

Data Availability The minimal data set relevant to this study is included 
and all data can be used without restriction. As for raw data, CMS 
did not allow the authors to download or distribute any patient level 
data. The data stayed in their machine and the authors analyzed it with 
software they provide on their machine. The shared detailed statisti-
cal data should be sufficient for anyone to verify the study’s results. If 
researchers wish to access the raw data, they can contact the CMS Vir-
tual Research Data Center. Data access requires the payment of a fee.

Declarations 

Ethics Approval/Consent to Participate/Consent for Publication This 
study was declared not human subject research by the Office of Human 
Research Protection at the National Institutes of Health and by the 
CMS’s Privacy Board.

Competing Interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

 1. Cubanski J, Swoope C, Boccuti C, Jacobson G, Casillas G, Grif-
fin S, et al. A primer on Medicare [Internet]. 2015. Available 
from: http:// files. kff. org/ attac hment/ report- a- primer- on- medic are- 
key- facts- about- the- medic are- progr am- and- the- people- it- covers. 
Accessed 24 Aug 2020

 2. The Centers for Medicare & Medicaid Services. Medicare 
monthly enrollment - centers for Medicare & Medicaid services 
data [Internet]. 2023 [cited 2023 Aug 16]. Available from: https:// 
data. cms. gov/ summa ry- stati stics- on- benef iciary- enrol lment/ 
medic are- and- medic aid- repor ts/ medic are- month ly- enrol lment/ 
data. Accessed 26 Aug 2023.

 3. The Henry J. Kaiser Family Foundation. Distribution of Medicare 
beneficiaries by race/ethnicity [Internet]. 2023 [cited 2023 Aug 
16]. Available from: https:// www. kff. org/ medic are/ state- indic ator/ 
medic are- benefi ciar ies- by- racee thnic ity. Accessed 16 Aug 2023.

 4. Trivedi AN, Zaslavsky AM, Schneider EC, Ayanian JZ. Trends 
in the quality of care and racial disparities in Medicare man-
aged care. N Engl J Med [Internet]. Massachusetts Medical 
Society; 2005 [cited 2023 Mar 1];353:692–700. Available 
from: https:// www. nejm. org/ doi/ full/ 10. 1056/ nejms a0512 07. 
Accessed 2023-03-01.

 5. Trivedi AN, Zaslavsky AM, Schneider EC, Ayanian JZ. Rela-
tionship between quality of care and racial disparities in Medi-
care health plans. JAMA [Internet]. American Medical Associa-
tion; 2006 [cited 2023 Mar 1];296:1998–2004. Available from: 
https:// jaman etwork. com/ journ als/ jama/ fulla rticle/ 203786. 
Accessed 2023-03-01.

 6. Schneider EC, Zaslavsky AM, Epstein AM. Racial disparities in 
the quality of care for enrollees in Medicare managed care. JAMA 
[Internet]. American Medical Association; 2002 [cited 2023 Mar 
1];287:1288–94. Available from: https:// jaman etwork. com/ journ 
als/ jama/ fulla rticle/ 194724. Accessed 2023-03-01.

 7. Gornick ME. A decade of research on disparities in Medicare uti-
lization: lessons for the health and health care of vulnerable men. 
Am J Public Health [Internet]. American Public Health Associa-
tion; 2008 [cited 2023 Mar 1];98:S162–8. Available from: http:// 
www. ncbi. nlm. nih. gov/ pubmed/ 18687 605. Accessed 2023-03-01.

 8. Cooper GS, Koroukian SM. Racial disparities in the use of and 
indications for colorectal procedures in Medicare beneficiaries. 
Cancer [Internet]. John Wiley & Sons, Ltd; 2004 [cited 2023 Mar 
1];100:418–24. Available from: https:// onlin elibr ary. wiley. com/ 
doi/ full/ 10. 1002/ cncr. 20014. Accessed 2023-03-01.

 9. Smith GL, Shih YCT, Xu Y, Giordano SH, Smith BD, Perkins 
GH, et al. Racial disparities in the use of radiotherapy after breast-
conserving surgery: a national Medicare study. Cancer [Internet]. 
John Wiley & Sons, Ltd; 2010 [cited 2023 Mar 1];116:734–41. 
Available from: https:// onlin elibr ary. wiley. com/ doi/ full/ 10. 1002/ 
cncr. 24741. Accessed 2023-03-01.

 10. Holman KH, Henke PK, Dimick JB, Birkmeyer JD. Racial dis-
parities in the use of revascularization before leg amputation in 
Medicare patients. J Vasc Surg Mosby. 2011;54:420-426.e1.

 11. O’Neil SS, Lake T, Merrill A, Wilson A, Mann DA, Bartnyska 
LM. Racial disparities in hospitalizations for ambulatory care–
sensitive conditions. Am J Prev Med Elsevier. 2010;38:381–8.

 12. Dieleman JL, Chen C, Crosby SW, Liu A, McCracken D, Pol-
lock IA, et al. US health care spending by race and ethnicity, 
2002–2016. JAMA [Internet]. American Medical Association; 
2021 [cited 2022 Oct 18];326:649–59. Available from: https:// 
jaman etwork. com/ journ als/ jama/ fulla rticle/ 27830 68. Accessed 
18 Oct 2022.

 13. Mahajan S, Caraballo C, Lu Y, Valero-Elizondo J, Massey D, 
Annapureddy AR, et al. Trends in differences in health status and 
health care access and affordability by race and ethnicity in the 
United States, 1999–2018. JAMA [Internet]. American Medical 
Association; 2021 [cited 2023 Jan 23];326:637–48. Available 
from: https:// jaman etwork. com/ journ als/ jama/ fulla rticle/ 27830 
69. Accessed 27 Jan 2023.

 14. Landrine H, Corral I, Campbell KM. Racial disparities in health-
care provider advice to quit smoking. Prev Med Reports Elsevier. 
2018;10:172–5.

 15. Szaflarski M, Wolfe JD, Tobias JGS, Mohamed I, Szaflarski JP. 
Poverty, insurance, and region as predictors of epilepsy treatment 
among US adults. Epilepsy Behav [Internet]. Academic Press; 
2020 [cited 2023 Jan 26];107:107050. Available from: https:// linki 
nghub. elsev ier. com/ retri eve/ pii/ S1525 50502 03022 98. Accessed 
26 Jan 2023.

https://doi.org/10.1007/s40615-023-01832-x
http://creativecommons.org/licenses/by/4.0/
http://files.kff.org/attachment/report-a-primer-on-medicare-key-facts-about-the-medicare-program-and-the-people-it-covers
http://files.kff.org/attachment/report-a-primer-on-medicare-key-facts-about-the-medicare-program-and-the-people-it-covers
https://data.cms.gov/summary-statistics-on-beneficiary-enrollment/medicare-and-medicaid-reports/medicare-monthly-enrollment/data
https://data.cms.gov/summary-statistics-on-beneficiary-enrollment/medicare-and-medicaid-reports/medicare-monthly-enrollment/data
https://data.cms.gov/summary-statistics-on-beneficiary-enrollment/medicare-and-medicaid-reports/medicare-monthly-enrollment/data
https://data.cms.gov/summary-statistics-on-beneficiary-enrollment/medicare-and-medicaid-reports/medicare-monthly-enrollment/data
https://www.kff.org/medicare/state-indicator/medicare-beneficiaries-by-raceethnicity
https://www.kff.org/medicare/state-indicator/medicare-beneficiaries-by-raceethnicity
https://www.nejm.org/doi/full/10.1056/nejmsa051207
https://jamanetwork.com/journals/jama/fullarticle/203786
https://jamanetwork.com/journals/jama/fullarticle/194724
https://jamanetwork.com/journals/jama/fullarticle/194724
http://www.ncbi.nlm.nih.gov/pubmed/18687605
http://www.ncbi.nlm.nih.gov/pubmed/18687605
https://onlinelibrary.wiley.com/doi/full/10.1002/cncr.20014
https://onlinelibrary.wiley.com/doi/full/10.1002/cncr.20014
https://onlinelibrary.wiley.com/doi/full/10.1002/cncr.24741
https://onlinelibrary.wiley.com/doi/full/10.1002/cncr.24741
https://jamanetwork.com/journals/jama/fullarticle/2783068
https://jamanetwork.com/journals/jama/fullarticle/2783068
https://jamanetwork.com/journals/jama/fullarticle/2783069
https://jamanetwork.com/journals/jama/fullarticle/2783069
https://linkinghub.elsevier.com/retrieve/pii/S1525505020302298
https://linkinghub.elsevier.com/retrieve/pii/S1525505020302298


 Journal of Racial and Ethnic Health Disparities

1 3

 16. Lyon AR, Ludwig KA, Stoep A Vander, Gudmundsen G, 
McCauley E. Patterns and predictors of mental healthcare uti-
lization in schools and other service sectors among adolescents 
at risk for depression. School Ment Health [Internet]. Springer 
New York LLC; 2013 [cited 2023 Jan 26];5:155–65. Available 
from: https:// link. sprin ger. com/ artic le/ 10. 1007/ s12310- 012- 
9097-6. Accessed 26 Jan 2023.

 17. Williams DR, Jackson PB. Social sources of racial disparities in 
health. Health Aff (Millwood). 2005;24(2):325–34. https:// doi. 
org/ 10. 1377/ hltha ff. 24.2. 325.

 18. Feagin J, Bennefield Z. Systemic racism and U.S. health care. Soc 
Sci Med. 2014;103:7–14.

 19. Johnston KJ, Hammond G, Meyers DJ, Joynt Maddox KE, Affilia-
tions A, Hammond M, et al. Association of race and ethnicity and 
Medicare program type with ambulatory care access and quality 
measures. JAMA [Internet]. American Medical Association; 2021 
[cited 2023 Jan 23];326:628–36. Available from: https:// jaman 
etwork. com/ journ als/ jama/ fulla rticle/ 27830 67. Accessed 23 Jan 
2023.

 20. White K, Haas JS, Williams DR. Elucidating the role of place in 
health care disparities: the example of racial/ethnic residential 
segregation. Health Serv Res [Internet]. John Wiley & Sons, Ltd; 
2012 [cited 2023 Jan 27];47:1278–99. Available from: https:// 
onlin elibr ary. wiley. com/ doi/ full/ 10. 1111/j. 1475- 6773. 2012. 
01410.x. Accessed 27 Jan 2023.

 21. Zhang Y, Baik SH, Fendrick AM, Baicker K. Comparing local 
and regional variation in health care spending. N Engl J Med 
[Internet]. 2012 [cited 2015 Oct 21];367:1724–31. Available 
from: http:// www. pubme dcent ral. nih. gov/ artic leren der. fcgi? artid= 
34902 18& tool= pmcen trez& rende rtype= abstr act. Accessed 21 
Oct 2015.

 22. Camacho F, Aaron Yao N, Anderson R. The effectiveness of 
Medicare wellness visits in accessing preventive screening. J Prim 
Care Community Heal [Internet]. SAGE Publications Inc.; 2017 
[cited 2023 Feb 28];8:247–55. Available from: https:// journ als. 
sagep ub. com/ doi/ 10. 1177/ 21501 31917 736613. Accessed 28 Feb 
2023.

 23. Bonakdar Tehrani A, Cunningham PJ. Closing the Medicare 
doughnut hole: changes in prescription drug utilization and out-
of-pocket spending among Medicare beneficiaries with Part D 
coverage after the affordable care act. Med Care. 2017;55:43–9.

 24. Williams DR. Race, Socioeconomic status, and health the added 
effects of racism and discrimination. Ann N Y Acad Sci [Internet]. 
John Wiley & Sons, Ltd; 1999 [cited 2023 Aug 17];896:173–88. 
Available from: https:// onlin elibr ary. wiley. com/ doi/ full/ 10. 1111/j. 
1749- 6632. 1999. tb081 14.x. Accessed 17 Aug 2023.

 25. The Henry J. Kaiser Family Foundation. Key data on health and 
health care by race and ethnicity | KFF [Internet]. 2023 [cited 
2023 Aug 17]. Available from: https:// www. kff. org/ racial- equity- 
and- health- policy/ report/ key- data- on- health- and- health- care- by- 
race- and- ethni city/#. Accessed 17 Aug 2023.

 26. Escarce JJ, Kapur K. Racial and ethnic differences in public and 
private medical care expenditures among aged Medicare benefi-
ciaries. Milbank Q [Internet]. John Wiley & Sons, Ltd; 2003 [cited 
2023 Feb 23];81:249–75. Available from: https:// onlin elibr ary. 
wiley. com/ doi/ full/ 10. 1111/ 1468- 0009. t01-1- 00053. Accessed 23 
Feb 2023.

 27. Dickman SL, Gaffney A, Mcgregor A, Himmelstein DU, Mccor-
mick D, Bor DH, et al. Trends in health care use among black 
and white persons in the US, 1963–2019. JAMA Netw Open 
[Internet]. American Medical Association; 2022 [cited 2023 Feb 
23];5:e2217383–e2217383. Available from: https:// jaman etwork. 
com/ journ als/ jaman etwor kopen/ fulla rticle/ 27933 47. Accessed 23 
Feb 2023.

 28. Husaini BA, Sherkat DE, Levine R, Bragg R, Holzer C, Anderson 
K, et al. Race, gender, and health care service utilization and costs 

among Medicare elderly with psychiatric diagnoses. https:// doi. 
org/ 10. 1177/ 08982 64302 01400 105 [Internet]. Sage Publications-
Sage CA: Thousand Oaks; 2016 [cited 2023 Feb 23];14:79–95. 
Available from: https:// journ als. sagep ub. com/ doi/ abs/ 10. 1177/ 
08982 64302 01400 105? journ alCode= jaha. Accessed 23 Feb 2023.

 29. Gaskin DJ, Briesacher BA, Limcangco R, Brigantti BL. Explor-
ing racial and ethnic disparities in prescription drug spending and 
use among Medicare beneficiaries. Am J Geriatr Pharmacother. 
2006;4:96–111.

 30. Mahmoudi E, Jensen GA. Has Medicare Part D reduced racial/
ethnic disparities in prescription drug use and spending? Health 
Serv Res [Internet]. John Wiley & Sons, Ltd; 2014 [cited 2023 
Feb 23];49:502–25. Available from: https:// onlin elibr ary. wiley. 
com/ doi/ full/ 10. 1111/ 1475- 6773. 12099. Accessed 23 Feb 2023.

 31. The Center for Medicare & Medicaid Services. CMS.gov: CMS 
announces new data sharing tool [Internet]. 2013 [cited 2017 Jan 
23]. Available from: https:// www. cms. gov/ Newsr oom/ Media Relea 
seDat abase/ Press- relea ses/ 2013- Press- relea ses- items/ 2013- 11- 12. 
html. Accessed 23 Jan 2023.

 32. Administration for Community Living. A Profile of Older Ameri-
cans: 2018., 2018. Available at: https:// acl. gov/ sites/ defau lt/ files/ 
Aging andDi sabil ityin Ameri ca/ 2018O lderA meric ansPr ofile. pdf. 
Accessed 24 Aug 2020.

 33. Eicheldinger CR, Bonito A. More accurate racial and ethnic codes 
for Medicare administrative data. Health Care Financ Rev [Inter-
net]. Centers for Medicare and Medicaid Services; 2008 [cited 
2023 Feb 13];29:27. Available from: /pmc/articles/PMC4195038/.

 34. Samson LW, Finegold K, Ahmed A, Jensen M, Filice CE, Joynt 
KE. Examining measures of income and poverty in Medicare 
administrative data. Med Care [Internet]. Lippincott Williams 
and Wilkins; 2017 [cited 2021 Mar 23];55:e158–63. Available 
from: https:// journ als. lww. com/ 00005 650- 20171 2000- 00024. 
Accessed 23 Mar 2021.

 35. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method 
of classifying prognostic comorbidity in longitudinal studies: 
development and validation. J Chronic Dis. 1987;40:373–83.

 36. Charlson ME, Charlson RE, Peterson JC, Marinopoulos SS, 
Briggs WM, Hollenberg JP. The Charlson comorbidity index 
is adapted to predict costs of chronic disease in primary care 
patients. J Clin Epidemiol. 2008;61:1234–40.

 37. Spector AL, Matsen E, Egede LE. Trends and racial/ethnic differences 
in health care spending stratified by gender among adults with arthritis 
in the United States 2011–2019. Int J Environ Res Public Heal 2022, 
Vol 19, Page 9014 [Internet]. Multidisciplinary digital publishing 
institute; 2022 [cited 2023 Sep 28];19:9014. Available from: https:// 
www. mdpi. com/ 1660- 4601/ 19/ 15/ 9014/ htm. Accessed 28 Sept 2023.

 38. Dunlop DD, Manheim LM, Song J, Chang RW. Gender and eth-
nic/racial disparities in health care utilization among older adults. 
J Gerontol Ser B [Internet]. Oxford Academic; 2002 [cited 2023 
Sep 28];57:S221–33. Available from: https:// doi. org/ 10. 1093/ 
geronb/ 57.4. S221.

 39. Chung S, Lesser LI, Lauderdale DS, Johns NE, Palaniappan LP, 
Luft HS. Medicare annual preventive care visits: use increased 
among fee-for-service patients, but many do not participate. 
Health Aff. 2015;34:11–20.

 40. Glied SA, Collins SR, Lin S. Did the aca lower Americans’ finan-
cial barriers to health care? Health Aff. 2020;39:379–86.

 41. Tabet M, Kirby RS, Xaverius P. Racial and ethnic differences in 
factors associated with delayed or missed pediatric preventive care 
in the US due to the COVID-19 pandemic. JAMA Netw Open 
[Internet]. American Medical Association; 2023 [cited 2023 Aug 
28];6:e2322588–e2322588. Available from: https:// jaman etwork. 
com/ journ als/ jaman etwor kopen/ fulla rticle/ 28071 09. Accessed 28 
Aug 2023.

 42. Mehrotra A, Chernew ME, Linetsky D, Hatch H, Cutler DM, 
Schneider EC. The impact of COVID-19 on outpatient visits in 

https://link.springer.com/article/10.1007/s12310-012-9097-6
https://link.springer.com/article/10.1007/s12310-012-9097-6
https://doi.org/10.1377/hlthaff.24.2.325
https://doi.org/10.1377/hlthaff.24.2.325
https://jamanetwork.com/journals/jama/fullarticle/2783067
https://jamanetwork.com/journals/jama/fullarticle/2783067
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1475-6773.2012.01410.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1475-6773.2012.01410.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1475-6773.2012.01410.x
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3490218&tool=pmcentrez&rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3490218&tool=pmcentrez&rendertype=abstract
https://journals.sagepub.com/doi/10.1177/2150131917736613
https://journals.sagepub.com/doi/10.1177/2150131917736613
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1749-6632.1999.tb08114.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1749-6632.1999.tb08114.x
https://www.kff.org/racial-equity-and-health-policy/report/key-data-on-health-and-health-care-by-race-and-ethnicity/
https://www.kff.org/racial-equity-and-health-policy/report/key-data-on-health-and-health-care-by-race-and-ethnicity/
https://www.kff.org/racial-equity-and-health-policy/report/key-data-on-health-and-health-care-by-race-and-ethnicity/
https://onlinelibrary.wiley.com/doi/full/10.1111/1468-0009.t01-1-00053
https://onlinelibrary.wiley.com/doi/full/10.1111/1468-0009.t01-1-00053
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2793347
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2793347
https://doi.org/10.1177/089826430201400105
https://doi.org/10.1177/089826430201400105
https://journals.sagepub.com/doi/abs/10.1177/089826430201400105?journalCode=jaha
https://journals.sagepub.com/doi/abs/10.1177/089826430201400105?journalCode=jaha
https://onlinelibrary.wiley.com/doi/full/10.1111/1475-6773.12099
https://onlinelibrary.wiley.com/doi/full/10.1111/1475-6773.12099
https://www.cms.gov/Newsroom/MediaReleaseDatabase/Press-releases/2013-Press-releases-items/2013-11-12.html
https://www.cms.gov/Newsroom/MediaReleaseDatabase/Press-releases/2013-Press-releases-items/2013-11-12.html
https://www.cms.gov/Newsroom/MediaReleaseDatabase/Press-releases/2013-Press-releases-items/2013-11-12.html
https://acl.gov/sites/default/files/AgingandDisabilityinAmerica/2018OlderAmericansProfile.pdf
https://acl.gov/sites/default/files/AgingandDisabilityinAmerica/2018OlderAmericansProfile.pdf
https://journals.lww.com/00005650-201712000-00024
https://www.mdpi.com/1660-4601/19/15/9014/htm
https://www.mdpi.com/1660-4601/19/15/9014/htm
https://doi.org/10.1093/geronb/57.4.S221
https://doi.org/10.1093/geronb/57.4.S221
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2807109
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2807109


Journal of Racial and Ethnic Health Disparities 

1 3

2020: visits remained stable, despite a late surge in cases. Com-
monw Fund [Internet]. 2021 [cited 2023 Aug 29]; Available 
from: https:// www. commo nweal thfund. org/ publi catio ns/ 2021/ 
feb/ impact- covid- 19- outpa tient- visits- 2020- visits- stable- despi 
te- late- surge. Accessed 29 Aug 2023.

 43. Koma W, Cubanski J, Neuman T. Medicare and telehealth: cover-
age and use during the COVID-19 pandemic and options for the 
future. Kaiser Fam Found [Internet]. 2021 [cited 2023 Aug 29]; 
Available from: https:// www. kff. org/ medic are/ issue- brief/ medic 
are- and- teleh ealth- cover age- and- use- during- the- covid- 19- pande 
mic- and- optio ns- for- the- future/. Accessed 29 Aug 2023.

 44. Butler CR, Wong SPY, Wightman AG, O’Hare AM. US clini-
cians’ experiences and perspectives on resource limitation and 
patient care during the COVID-19 pandemic. JAMA Netw Open 
[Internet]. American Medical Association; 2020 [cited 2023 Aug 
29];3:e2027315–e2027315. Available from: https:// jaman etwork. 
com/ journ als/ jaman etwor kopen/ fulla rticle/ 27725 67. Accessed 29 
Aug 023.

 45. Ness MM, Saylor J, Di Fusco LA, Evans K. Healthcare provid-
ers’ challenges during the coronavirus disease (COVID-19) pan-
demic: a qualitative approach. Nurs Health Sci [Internet]. John 
Wiley & Sons, Ltd; 2021 [cited 2023 Aug 29];23:389–97. Avail-
able from: https:// onlin elibr ary. wiley. com/ doi/ full/ 10. 1111/ nhs. 
12820. Accessed 29 Aug 2023.

 46. Eicheldinger C, Bonito A. More accurate racial and ethnic codes 
for Medicare administrative data. Health Care Financ Rev. 
2008;29:27–42.

 47. Rezaee ME, Ward CE, Gross MS. Differences in healthcare expen-
ditures, visits, and prescriptions by race for common benign uro-
logic conditions. Urology. 2022;162:70–6.

 48. Tang DH, Gilligan AM, Romero K. Economic burden and dispari-
ties in healthcare resource use among adult patients with cardiac 
arrhythmia. Appl Health Econ Health Policy [Internet]. Springer; 
2014 [cited 2023 Mar 31];12:59–71. Available from: https:// link. 
sprin ger. com/ artic le/ 10. 1007/ s40258- 013- 0070-9. Accessed 31 
Mar 2023.

 49. Spector AL, Spector AL, Nagavally S, Dawson AZ, Walker RJ, 
Egede LE, et al. Examining racial and ethnic trends and differ-
ences in annual healthcare expenditures among a nationally rep-
resentative sample of adults with arthritis from 2008 to 2016. 
BMC Health Serv Res [Internet]. BioMed Central Ltd.; 2020 
[cited 2023 Mar 31];20:1–10. Available from: https:// link. sprin 
ger. com/ artic les/ 10. 1186/ s12913- 020- 05395-z. Accessed 31 Mar 
2023.

 50. Charron-Chénier R, Mueller CW. Racial disparities in medical 
spending: healthcare expenditures for Black and White households 
(2013–2015). Race Soc Probl [Internet]. Springer New York LLC; 
2018 [cited 2023 Mar 30];10:113–33. Available from: https:// link. 
sprin ger. com/ artic le/ 10. 1007/ s12552- 018- 9226-4. Accessed 31 
Mar 2023.

 51. Buchmueller TC, Levinson ZM, Levy HG, Wolfe BL. Effect of the 
affordable care act on racial and ethnic disparities in health insur-
ance coverage. Am J Public Health [Internet]. American Public 
Health Association Inc.; 2016 [cited 2023 Feb 24];106:1416–21. 
Available from: https:// ajph. aphap ublic ations. org/ doi/ 10. 2105/ 
AJPH. 2016. 303155. Accessed 24 Feb 2023.

 52. Lee H, Hodgkin D, Johnson MP, Porell FW. Medicaid expansion 
and racial and ethnic disparities in access to health care: applying 
the national academy of medicine definition of Health care dis-
parities. Inq A J Med Care Organ Provis Financ [Internet]. SAGE 
Publications; 2021 [cited 2023 Feb 23];58. Available from: /pmc/
articles/PMC7878957/. Accessed 23 Feb 2023.

 53. The Chronic Condition Warehouse. Chronic conditions data ware-
house: CCW chronic condition algorithms [Internet]. [cited 2017 
Jan 23]. Available from: https:// www. ccwda ta. org/ web/ guest/ 
condi tion- categ ories. Accessed 23 Feb 2017.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://www.commonwealthfund.org/publications/2021/feb/impact-covid-19-outpatient-visits-2020-visits-stable-despite-late-surge
https://www.commonwealthfund.org/publications/2021/feb/impact-covid-19-outpatient-visits-2020-visits-stable-despite-late-surge
https://www.commonwealthfund.org/publications/2021/feb/impact-covid-19-outpatient-visits-2020-visits-stable-despite-late-surge
https://www.kff.org/medicare/issue-brief/medicare-and-telehealth-coverage-and-use-during-the-covid-19-pandemic-and-options-for-the-future/
https://www.kff.org/medicare/issue-brief/medicare-and-telehealth-coverage-and-use-during-the-covid-19-pandemic-and-options-for-the-future/
https://www.kff.org/medicare/issue-brief/medicare-and-telehealth-coverage-and-use-during-the-covid-19-pandemic-and-options-for-the-future/
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2772567
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2772567
https://onlinelibrary.wiley.com/doi/full/10.1111/nhs.12820
https://onlinelibrary.wiley.com/doi/full/10.1111/nhs.12820
https://link.springer.com/article/10.1007/s40258-013-0070-9
https://link.springer.com/article/10.1007/s40258-013-0070-9
https://link.springer.com/articles/10.1186/s12913-020-05395-z
https://link.springer.com/articles/10.1186/s12913-020-05395-z
https://link.springer.com/article/10.1007/s12552-018-9226-4
https://link.springer.com/article/10.1007/s12552-018-9226-4
https://ajph.aphapublications.org/doi/10.2105/AJPH.2016.303155
https://ajph.aphapublications.org/doi/10.2105/AJPH.2016.303155
https://www.ccwdata.org/web/guest/condition-categories
https://www.ccwdata.org/web/guest/condition-categories

	Trends in Racial Disparities in Healthcare Expenditures Among Senior Medicare Fee-for-service Enrollees in 2007–2020
	Abstract
	Introduction
	Method
	Data Source and Study Population
	Primary and Secondary Outcomes
	Covariates
	Statistical Analysis

	Results
	Patient Characteristics and Unadjusted Trends in Healthcare Expenditures
	Primary Analyses
	Trends in Racial Disparities
	Trends in Racial Disparities by Dual Eligibility
	Sensitivity Analysis

	Discussion
	Conclusions
	Anchor 17
	References


