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Abstract

Objective: Previous analysis of policy scenarios reported potential disparities in eligibility

in Medicare Medication Therapy Management (MTM) program. With recently released MTM
data, this study aimed to determine if racial/ethnic disparities exist in MTM enrollment among
Medicare beneficiaries with Alzheimer’s disease and related dementias (ADRD).

Methods: Medicare claims/records (from 2013-2014 and 2016-2017) linked to the Area Health
Resources File were examined. Included individuals were patients with ADRD and diabetes,
hypertension, or hyperlipidemia. The proportions of MTM enrollment were compared between
non-Hispanic White (White) patients and racial/ethnic minority groups in descriptive analysis.
Racial/ethnic disparities were then examined using a logistic regression adjusting for patient

and community characteristics. Disparities across study periods were compared by estimating a
logistic regression model with interaction terms between dummy variables for each racial/ethnic
minority group and 2016-2017.
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Results: In unadjusted analyses, minorities had higher enroliment proportions than Whites. In
2016-2017, for example, enrollment percentages for Whites, Blacks, Hispanics, Asian/Pacific
Islanders (Asians), and Others were respectively 14.44%, 16.71%, 19.83%, 16.66%, and 17.78%.
In adjusted analyses, Blacks had lower enrollment odds than Whites within all cohorts. In the
entire study sample in 2016-2017, for example, Blacks with ADRD had 9% lower odds of

MTM enrollment (odds ratio 0.91, 95% confidence interval [CI] =0.86—0.97) than Whites. These
disparities decreased over time among the ADRD sample and all sub-groups. The interaction term
between Blacks and 2016-2017, for instance, indicated that disparities were lowered by 11%
(odds ratio 1.11, 95% CI=1.05-1.16) across study periods among those with ADRD.

Conclusions: Blacks with ADRD and diabetes, hypertension, or hyperlipidemia have lower
likelihood of MTM enrollment than Whites. Racial disparities were reduced over time but not
eliminated.
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Introduction

Alzheimer’s disease and related dementias (ADRD) affects an estimated 6.2 million
individuals in the United States today, and this number is expected to increase to 13.85
million by 2060 [1,2]. Racial/ethnic minorities, compared with non-Hispanic Whites
(Whites), carry a heavier burden of ADRD [1]. Blacks and Hispanics have a higher
prevalence of ADRD and are approximately twice as likely to develop ADRD than

Whites [1,2]. Furthermore, chronic cardiovascular health conditions, such as type 2 diabetes
(diabetes), hypertension, and hyperlipidemia, are thought to be associated with an increased
risk of ADRD [1]. Racial/ethnic minorities also have a higher prevalence and worse control
of these chronic cardiovascular conditions than Whites [3].

Appropriate medication utilization for an individual with ADRD and comorbid
cardiovascular conditions is essential to maintain a higher quality of life and avoid
debilitating complications. Antidementia medications can slow the progression of ADRD
[1], and medications to treat diabetes, hypertension, and hyperlipidemia can prevent
secondary complications such as eye damage, kidney disease, or stroke [3]. Yet, racial/
ethnic minorities, compared with Whites, are less likely to use antidementia medications
[4] and less likely to adhere to antidiabetic, antihypertensive, and antihyperlipidemic [5].
Therefore, the greater burden of these conditions among racial/ethnic minorities may be
partly attributed to lower appropriate medication utilization. Such a pattern is attributable
to complex factors such as disparities in socioeconomic status and historical inequality in
health care [4,5].

The Centers for Medicare & Medicaid Services (CMS) is a U.S. government agency
responsible for the Medicare and Medicaid health insurance programs. Medicare is a
federal program for individuals aged 65 years or older or with certain disabilities [6].

The CMS recognizes the negative health impact of inappropriate medication utilization in
the Medicare population and has formulated strategies to combat these issues. In 2006,
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for example, the CMS began requiring that Medicare prescription drug plan (Part D)
sponsors, i.e., organizations that contracted with Medicare to provide beneficiaries with

Part D benefits, implement a Medication Therapy Management (MTM) program [6]. The
goal of the MTM program is to optimize therapeutic outcomes by promoting appropriate
medication utilization, such as reducing adverse drug events and increasing medication
adherence [6]. Initially, the CMS allowed each Part D sponsor to determine the types of
services offered with these programs [6]. Since 2010, the CMS has required MTM programs
to at least include annual comprehensive medication reviews (CMRs) and quarterly targeted
medication reviews [7]. MTM services are provided by qualified health care professionals,
primarily pharmacists [7].

MTM services have been proven valuable on several fronts. For example, these services
have successfully reduced rates of medication non-adherence, hospital admissions, and
emergency department visits [8]. Among Medicare beneficiaries with Alzheimer’s disease,
annual CMRs are also associated with improved adherence to medications for diabetes,
hypertension, and hyperlipidemia [9]. As previously noted, racial/ethnic minorities
disproportionately represent the population with ADRD and some associated cardiovascular
conditions. Thus, MTM programs could be beneficial to racial/ethnic minorities with
ADRD.

Since its initial implementation, the Medicare MTM program has undergone several changes
to increase enrollment. Initially, the CMS required sponsors to target Medicare beneficiaries
that met the following criteria: had multiple chronic conditions, took multiple Part D drugs,
and identified as likely to incur a pre-specified annual Part D drug cost [6]. Sponsors

were given the flexibility to choose how many and which specific chronic conditions and
medications may be required for the eligibility criteria [6]. In 2010, the CMS required that
MTM programs include individuals with at least three chronic conditions and eight covered
medications [7]. Besides annual updates to the Part D drug cost thresholds, there have not
been substantial changes to the eligibility criteria since 2010.

Previous studies have reported potential racial/ethnic disparities in eligibility for the
Medicare MTM program [10,11]. Specifically, racial/ethnic minorities would be less likely
than Whites to meet the MTM eligibility criteria based on analyses of policy [10,11].

Such policy scenario analyses were conducted due to the unavailability of MTM enrollment
data to the research community. Now that MTM enrollment data from 2013 is accessible,
the objective of this study was to determine if there are racial/ethnic disparities in MTM
enrollment among Medicare beneficiaries with ADRD and coexisting conditions of diabetes,
hypertension, or hyperlipidemia.

Data Sources

This was a retrospective repeated cross-sectional study of Medicare beneficiaries with
ADRD in 2013-2014 and 2016-2017. The study was conducted using administrative claims
from Medicare Parts A/B/D linked to the Master Beneficiary Summary File (MBSF) and
Area Health Resource Files (AHRF). These administrative claims were collected by the

Curr Med Res Opin. Author manuscript; available in PMC 2023 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Browning et al.

Page 4

CMS and derived from reimbursement information or the payment of bills [12]. Medical
claims from Medicare Parts A (hospital services) and B (outpatient/physician services)
supplied patient diagnostic records and service dates offered by institutional and non-
institutional providers. The Part D MTM File was used to derive information concerning
individuals’ enrollment in MTM programs. Information on demographics, enrollment in
various plans, and date of death for Medicare beneficiaries were obtained from the
MBSF. The AHRF provided community-level data regarding health care resources and
socioeconomic characteristics of population for individuals’ county of residence [13].

Study Sample

The study sample for each measurement year was based upon Medicare beneficiaries who
satisfied the following inclusion criteria: (1) diagnosed with ADRD; (2) aged 65 years or
older; (3) alive during the study years; and (4) had continuous Parts A, B, and D coverage.
Individuals with ADRD were defined as those with at least one medical claim with ADRD
diagnosis during the three years prior to the study year based on the CMS Chronic Condition
Warehouse (CCW) algorithm for ADRD [14]. ADRD diagnoses were identified using the
International Classification of Diseases, Ninth and Tenth Revisions, Clinical Modification
(ICD-9-CM and ICD-10-CM) codes specified in CCW algorithm for ADRD [14]. From
2017, select plans participated in a demonstration program aimed to improve the MTM
program, called Enhanced MTM. The MTM program information for these plans are not
included in MTM Data file. Therefore, patients in these participating plans were excluded
from the 2017 data.

Medicare beneficiaries who satisfied the inclusion criteria in each measurement year
according to a 10% systematic random sampling scheme were further selected to create
cross-sectional samples. Next, individuals with ADRD included for each measurement
year were grouped into cohorts with a particular comorbid chronic condition by utilizing
their diagnostic records. Since cardiovascular conditions are commonly associated with
ADRD as mentioned above, the comorbid chronic conditions, diabetes, hypertension, and
hyperlipidemia, were analyzed in this study [14]. They were identified based on the ICD-9-
CM and ICD-10-CM codes [14].

Racial and Ethnic Groups

Outcome

Five racial and ethnic groups were analyzed in this study using the Research Triangle
Institute (RTI) race code: non-Hispanic Whites (Whites), Blacks, Hispanics, Asians/Pacific
Islanders (Asians), and Others (American Indians, Alaska Natives, unknown, and other
races/ethnicities). American Indians and Alaska Natives were combined with “unknown”
and other races/ethnicities due to lower accuracy of the RTI race code in identifying these
racial/ethnic minorities [15].

The outcome measure evaluated in this study was a binary variable that measured the MTM
enrollment. Individuals were coded as one if they were enrolled in an MTM program and
met the CMS eligibility criteria but zero otherwise. The outcome was examined for the total
ADRD sample and each comorbid disease-specific group.
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The Gelberg-Andersen’s Behavioral Model for Vulnerable Populations was utilized as

the conceptual framework for determining the empirical model specification because the
outcome measure was associated with the utilization of a health care service [16]. This
framework includes three domains associated with health care services use: (1) factors

that predispose individuals to access services; (2) factors that enable the use of services;

and (3) factors that influence the need'for services. Following the conceptual framework,
the subsequent variables were employed as covariates in regression models. Predisposing
factors included race/ethnicity (Whites, Blacks, Hispanics, Asians, and Others), age, gender
(male and female), the proportion of married-couple families, the proportion of individuals
with at least high school education, per capita income, and the proportion of individuals
without health insurance. Enabling factors consisted of indicators for metropolitan statistical
area (MSA), Health Professional Shortage Area (HPSA), and census regions (Northeast,
Midwest, South, and West). The need factor comprised a CMS risk adjustment summary
score calculated based on an individuals’ demographics and diagnostic records in the prior
year [17]. This prospective score served as a proxy for clinical risk, with higher scores
indicating worse health status and greater expected health care costs. Race/ethnicity, age,
gender, and risk adjustment summary scores were individual-level confounders, while all
other variables were community-level confounders based on Medicare beneficiaries’ county
of residence.

Statistical Analysis

The empirical approach for analyzing racial/ethnic disparities in MTM enrollment involved
two steps. First, it was tested whether racial/ethnic minorities were less likely to be
enrolled in MTM programs than Whites in the two study periods (2013-2014 and 2016—
2017). For descriptive analysis, chi-square test was used to compare the proportion of
individuals enrolled in MTM programs between Whites and each racial/ethnic minority
group. For multivariable analysis, a regression model using a logistic model was estimated
for each study period. All covariates in the Gelberg-Andersen’s model were included in

the regression, with Whites being the reference group for race/ethnicity. While age and
gender entered the calculation of risk adjustment summary score, potential multicollinearity
between the three variables did not affect study findings because the risk score was

mainly determined by patient diagnosis records. If the odds ratio (OR) for a minority
group dummy variable was significantly less than one, it would indicate that the minority
group was less likely than Whites to be enrolled in MTM programs, adjusted for all

other characteristics. Next, racial/ethnic disparities in MTM enrollment across the two time
periods were compared. This was conducted by estimating a pooled logistic regression
model, with interaction terms between dummy variables for each racial/ethnic minority
group and period two (2016-2017) incorporated, using all four years of data. If the OR for
an interaction term between a minority group and period two was significantly greater than
one, it would indicate the disparities in the likelihood of MTM enrollment between Whites
and the minority group was reduced across the study periods. All analyses were conducted
for the total ADRD sample and each comorbid disease-specific group. Standard errors were
clustered at the county level in all regression models to account for potential within-county
correlation of the errors.
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All statistical analyses were conducted with SAS Enterprise 7.1 (Cary, NC) at the CMS
Virtual Research Data Center. The Institutional Review Board at the corresponding author’s
institution approved this study (approval number: #20-07197-XM).

Descriptive statistics were conducted to compare the demographic and socioeconomic
characteristics of the total ADRD sample in 2016-2017 by race/ethnicity (Table 1). The
381,485-person study sample consisted of 80.43% Whites, 9.43% Blacks, 5.91% Hispanics,
2.90% Asians, and 1.33% Others. Some characteristics were statistically different between
Whites and racial/ethnic minority groups (p < .05). Concerning predisposing factors, Whites
were older than Blacks, Hispanics, and Others. Whites also had a higher proportion of

male than Blacks. Generally, a larger proportion of Whites, compared with racial/ethnic
minorities, resided in communities with higher proportions of married-couple families and
individuals with at least a high school education. A greater percentage of Whites also lived
in communities with a lower proportion of uninsured individuals compared with Blacks,
Hispanics, and Others. Among enabling factors, a larger percentage of Blacks, Hispanics,
and Asians, compared to Whites, resided in MSA and HPSA. Geographic distributions of
racial/ethnic groups also differed. Regarding the need factor, Whites had a significantly
lower risk adjustment summary score compared with Blacks and Hispanics, suggesting
lower health status among Blacks and Hispanics than Whites. The comparison between
racial and ethnic groups in descriptive statistics was similar in the ADRD sample in 2013—
2014 and patients with each of three co-occurring chronic conditions of interest (results not
shown).

Percentages of MTM enrollment during the study periods were compared across racial/
ethnic groups (Table 2). The following comparisons were statistically different across
Whites and racial/ethnic minority groups (p < .05). For the total sample, all racial/ethnic
minorities except “others” had higher MTM enrollment percentages than Whites in both
time periods. For example, in period two (2016-2017), compared to 14.44% for Whites, the
enrollment percentages for Blacks, Hispanics, Asians, and Others were respectively 16.71%,
19.83%, 16.66%, and 17.78%. The patterns are similar among patients with hypertension
and hyperlipidemia. Among the sub-group with diabetes, Blacks had lower percentages of
enrollment in MTM programs in both time periods than Whites. The differences in the
enrollment percentages between Whites and Blacks were 3.73 percentage points in period
one and 2.72 percentage points in period two. Additionally, lower enrollment proportions
among all groups were evident in 2016-2017 than 2013-2014.

Patterns of racial/ethnic disparities in MTM enrollment were indicated by the results of

the multivariable regression (Tables 3—-1 and 3-2). Significant disparities between Whites
and Blacks were found within all study cohorts in both study periods. After adjusting

for all other individual characteristics, Blacks had significantly lower odds of enrolling in
MTM programs compared with Whites. For instance, among the total ADRD sample and
sub-groups with diabetes, hypertension, and hyperlipidemia in time period two, odds for
MTM enrollment were respectively 0.91 (95% confidence interval [C1]=0.86-0.97), 0.75
(95% CI=0.71-0.80), 0.87 (95% C1=0.82-0.92), and 0.93 (95% C1=0.88-0.99). In contrast,
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Hispanics and Asians were consistently more likely or similarly likely to be enrolled in
MTM programs among the total sample and sub-groups compared to Whites.

Across-time changes of racial/ethnic disparities in MTM enrollment were discovered (Table
4). Over time, racial disparities between Whites and Blacks were reduced among the total
sample and all sub-groups. Among the entire ADRD sample, after all other characteristics
were adjusted, the ORs of the interaction terms between dummy variables for Blacks and
time period two indicated that disparities in the likelihood of MTM enrollment between
Whites and Blacks were lowered across the study periods by 11% (OR=1.11, 95% CI=1.05-
1.16). These disparities were reduced by 6% (OR=1.06, 95% CI=1.01-1.12) among the
diabetes cohort, 11% (OR=1.11, 95% CI=1.05-1.16) among the hypertension cohort, and
10% (OR=1.10, 95% CIl=1.04-1.16) among the hyperlipidemia cohort.

Some patient and community characteristics demonstrated associations with MTM
enrollment across all study cohorts (Tables 3-1, 3-2, & 4). For instance, among the total
sample, the following factors were associated with a decreased odds of MTM enrollment:
increasing age (OR=0.961, 95% CI=0.960-0.962), being male (OR=0.85, 95% CI=0.84—
0.87), living within a county with a higher proportion of individuals with at least a high
school education (OR=0.27, 95% CI1=0.13-0.56), higher per capita income (OR=0.998, 95%
C1=0.997-0.999), and a higher proportion of individuals without health insurance (OR=0.36,
95% CI=0.19-0.71), and living in an HPSA (OR=0.9588, 95% C1=0.9194-0.9999) were
significantly associated with a decreased likelihood of MTM enrollment. Compared to
Medicare beneficiaries residing in the Northeast census region, those who resided in the
Midwest (OR=1.16, 95% CI=1.07-1.25) and South (OR=1.14, 95% CI=1.07-1.21) were
more likely to be enrolled in MTM programs. Having a higher risk adjustment summary
score (OR=1.34, 95% Cl=1.33-1.35) was significantly associated with a greater likelihood
of MTM enrollment. Effects of these variables are similar across cohorts and analyses.

Discussion

This study used Medicare data to examine MTM enrollment among individuals with ADRD
and comorbid diabetes, hypertension, and hyperlipidemia across racial/ethnic groups. In
both 2013-2014 and 2016-2017, Blacks had lower odds of enrollment in MTM programs
compared with their White counterparts among patients with diabetes, hypertension, and
hyperlipidemia. Similar finding was also observed among the entire ADRD population. Such
disparity patterns were not detected for other racial/ethnic groups, as each of them had a
consistently higher or similar relative likelihood of enrollment in MTM programs compared
to White patients among all study samples and time periods.

In 2016-2017, compared to 2013-2014, lower racial disparities were found among
individuals with ADRD and concomitant diabetes, hypertension, or hyperlipidemia. The
findings of this study highlight the presence of racial disparities in Part D MTM enrollment
among Medicare beneficiaries with ADRD and those with comorbid diabetes, hypertension,
or hyperlipidemia. While racial disparities in MTM enrollment between Blacks and Whites
were reduced over time in this study sample, the reduction was not large enough to eliminate
disparities.
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These findings are consistent with previous literature that analyzed policy scenarios on
MTM eligibility. For example, a previous study found that Blacks and Hispanics among the
general Medicare population would be less likely to be eligible for MTM programs based on
the 2006 and 2010 eligibility criteria [10]. Other studies by the same group of researchers
examined eligibility for MTM programs with different policy scenarios and found similar
results [11,18]. The findings of this study slightly differ in that only disparities between
Whites and Blacks were found and these disparities only were identified among patients
with ADRD and diabetes.

An important distinction between previous studies and the present study is that the earlier
studies examined policy scenarios. In contrast, the present study examined actual enrollment
in MTM programs. Only one previous study has analyzed actual MTM enrollment, which
revealed that Blacks, Hispanics, and North American Natives had odds of enrollment 1.43,
1.25, and 1.09 times as high as Whites [19]. However, the previous study examined the
general Medicare population while the present study examined the ADRD population and
various comorbidity sub-groups. Thus, these may be the reasons for differing findings
between the two studies.

It is concerning that while MTM programs improve medication utilization, Blacks with
ADRD and comorbid diabetes may have fewer opportunities to use this service. Since 2010,
MTM programs have been required to enroll eligible Medicare beneficiaries automatically,
but enrollees may choose to decline enrollment.” Stuart et al. reported that the opt-out

rate in 2012 was only 2.2% [20]. Thus, it is unlikely that the racial disparities found

in this study were due to declined MTM enrollments. A more likely explanation for the
racial disparities may trace back to how an individual becomes eligible for enrollment. For
each year examined in this study, over 81% of plans set the minimum number of chronic
conditions to three, which is the maximum the CMS currently allows [21-24]. Furthermore,
minorities often experience missed or delayed diagnoses of medical conditions due to
utilizing less and receiving lower quality health care services than Whites although they
experience higher prevalence of some conditions [25]. The eligibility criteria based on the
number of chronic conditions may be one reason for lower MTM enrollment among Blacks.

Besides the number of chronic conditions, the other two MTM eligibility criteria are

solely based on medication utilization. In each year of this study, over half of the MTM
programs set the minimum number of drugs at eight [21-24]. Additionally, over 65% of

the MTM programs based the expected drug costs on the last quarter of the previous year
[21-24]. Blacks have been reported to use fewer prescription medications and spend less

on prescription medications than Whites [26]. Even among Blacks with ADRD, lower
medication utilization than Whites has been noted [4]. Therefore, eligibility criteria based on
medication utilization may also be a reason Blacks are less likely to be enrolled in MTM
programs. Previous studies have also reasoned that eligibility criteria based primarily on
prescription medication utilization may lead to racial/ethnic disparities [10,27].

Several studies have suggested using alternative eligibility criteria to target individuals with
medication utilization issues [27-29]. However, examination of these alternative criteria
has shown limited effectiveness in reducing disparities. For example, MTM eligibility

Curr Med Res Opin. Author manuscript; available in PMC 2023 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Browning et al.

Limitations

Page 9

contingent upon medication utilization measures in Part D Star Ratings may reduce overall
disparities, but disparities may persist with some individual measures [28]. Furthermore,
potential disparities between Whites and Hispanics endured with eligibility criteria based
on some demonstration programs for MTM services [29]. While these suggested alternative
criteria may resolve some racial/ethnic disparities in MTM eligibility, none offer a complete
resolution.

In 2017, to improve the MTM program, the CMS began a 5-year pilot Enhanced MTM
model. This program allows sponsors to select their eligibility criteria and provides
incentives to high-performing MTM programs [30]. Additional goals of the Enhanced

MTM model were to reduce Medicare expenditures and improve health outcomes [30].
Reports from this model have shown an increase in enrollment, improvement in some health
outcomes, and reduction in some health care costs [31]. However, Medicare experienced

a net loss due to the incentive payments [31]. Thus, the Enhanced MTM model may

not expand beyond the pilot phase projected to end December 2021. Furthermore, it is
unknown if racial/ethnic disparities were reduced with this model. Regardless of whether the
Enhanced MTM model will be implemented in the future, examining racial/ethnic disparities
in this model is warranted since it may offer insight into reforming the MTM eligibility
criteria.

This study has a few limitations. Firstly, the patient-level variables included were

limited to those available in Medicare data, which restricted the investigators’ ability

to account for some individual-level characteristics. Instead, county-level information

was utilized as proxies, but such information may not represent each individual’s
characteristics accurately. Secondly, patients residing in a health care facility and the
community were not distinguished. Number of chronic conditions, medication utilization,
and medication expenditure may differ systematically between the settings, potentially
affecting MTM eligibility. Thirdly, individuals without year-round Medicare coverage were
excluded. Consequently, disparities may be underestimated if lack of coverage was due to
socioeconomic or cultural factors, such as lower health care knowledge. Fourth, due to the
nature of cross-sectional design, this study was not able to establish a causal relationship.
Fifth, the method for ADRD identification in this study has limitation because the look-back
period for patients in period one experienced a change in ADRD diagnosis criteria published
in 2011 [32]. However, findings of disparities are robust based on the analyses of the two
time periods. Seventh, ADRD diagnosis is difficult, patients from racial/ethnic minority
groups may be diagnosed later than White patients, which may affect treatment strategies
health care providers are willing to experiment with for the patients. Thus, findings from this
study represent the effects of many factors on disparities. Lastly, only Medicare beneficiaries
with ADRD and certain comorbid chronic conditions were analyzed; thus, findings may

not generalize to other conditions or non-Medicare populations. Despite these limitations,
this study is among the first to utilize the MTM data to examine MTM enrollment among
Medicare beneficiaries with ADRD. It fills a literature gap in racial/ethnic disparities in
actual MTM enrollment.
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Conclusions

This study found disparities between Whites and Blacks in MTM enrollment among
Medicare beneficiaries with ADRD and diabetes, hypertension, and hyperlipidemia. While
lower racial disparities over time were discovered, racial disparities in MTM enrollment
persisted. The findings of this study suggest that modifying the eligibility criteria for

MTM programs may be further considered to improve the enroliment of Blacks in the
program. While reducing the number of medications and chronic conditions required for
MTM eligibility exert only limited effectiveness in reducing disparities as demonstated in
past studies, any reduction in disparities would be an improvement for the MTM program.
Moreover, examining the effectiveness of the Enhanced MTM model in reducing disparities
may help to uncover further effective strategies in adjusting MTM eligibility criteria. Future
research should also examine if there are current disparities in various aspects of MTM
services such as timeliness and intensity among the population enrolled in MTM. This is of
particular interest for patients with conditions prevalent among minorities, such as ADRD
and cardiovascular conditions.
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