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ABSTRACT

BACKGROUND: The Medicare Prescription Drug, Improvement, and 
Modernization Act requires Part D plans to establish programs to provide 
medication therapy management (MTM) services starting from 2006. MTM 
services have been found to improve patient outcomes from pharmaco-
therapy, reduce emergency room visits and hospitalizations, and reduce 
health care costs in a cost-effective fashion. However, previous research 
found that non-Hispanic blacks (blacks) and Hispanics may be less likely to 
be eligible for MTM services than non-Hispanic whites (whites) among the 
Medicare population, according to current Medicare MTM eligibility criteria. 
This finding is because Medicare MTM eligibility criteria are predominantly 
based on medication use and costs, and blacks and Hispanics tend to use 
fewer prescription medications and incur lower prescription medication 
costs. The Patient Protection and Affordable Care Act (PPACA) laid out a 
set of MTM eligibility criteria for eligible entities to target patients for MTM 
services: “(1) take 4 or more prescribed medications …; (2) take any ‘high 
risk’ medications; (3) have 2 or more chronic diseases … or (4) have under-
gone a transition of care, or other factors … that are likely to create a high 
risk of medication-related problems.”

OBJECTIVES: To (a) examine racial/ethnic disparities in meeting the eligibil-
ity criteria for MTM services in PPACA among the Medicare population and 
(b) determine whether there would be greater disparities in health and eco-
nomic outcomes among MTM-ineligible than MTM-eligible groups. 

METHODS: This was a retrospective cross-sectional analysis of the 
Medicare Current Beneficiaries Survey (2007-2008). To determine medica-
tion characteristics, the U.S. Food and Drug Administration’s Electronic 
Orange Book was also used. Proportions of the population eligible for MTM 
services based on PPACA MTM eligibility criteria were compared across 
racial and ethnic groups using a chi-square test; a logistic regression 
model was used to adjust for population sociodemographic and health 
characteristics. Health and economic outcomes examined included health 
status (self-perceived good health status, number of chronic diseases, 
activities of daily living [ADLs], and instrumental activities of daily living 
[IADLs]), health services utilization and costs (physician visits, emergency 
room visits, and total health care costs), and medication use patterns 
(generic dispensing ratio). To determine difference in disparities across 
MTM eligibility categories, difference-in-differences regressions of various 
functional forms were employed, depending on the nature of the dependent 
variables. Interaction terms between the dummy variables for minority 
groups (e.g., blacks or Hispanics) and MTM eligibility were included to 
test whether disparity patterns varied between MTM-ineligible and MTM-
eligible individuals. 

RESEARCH

• Since 2006, the Medicare Prescription Drug, Improvement, and 
Modernization Act requires Part D plans to establish programs to 
provide medication therapy management (MTM) services.

• Previous studies found that blacks and Hispanics may be less 
likely to be eligible for MTM services than whites among the 
Medicare population, according to current Medicare MTM eligi-
bility criteria. 

• The Patient Protection and Affordable Care Act (PPACA) laid out a 
set of MTM eligibility criteria for eligible entities to target patients 
for MTM services with grants or contracts from the Centers for 
Medicare & Medicaid Services, although the time line for the 
implementation of these provisions has not been determined.

What is already known about this subject

RESULTS: The sample consisted of 12,966 Medicare beneficiaries, of 
which 11,161 were white, 930 were black, and 875 were Hispanic. Of 
the study sample, 9,992 whites (86.4%), 825 blacks (86.3%), and 733 
Hispanics (80.6%) were eligible for MTM. The difference between whites 
and Hispanics was significant (P < 0.050), and the difference between 
whites and blacks was not significant (P > 0.050). In multivariate analyses, 
significant disparity in eligibility for MTM services was found only between 
Hispanics and whites (odds ratio [OR] = 0.59; 95% CI = 0.43-0.82) but not 
between blacks and whites (OR = 0.78; 95% CI = 0.55-1.09). Disparities 
were greater among the MTM-ineligible than the MTM-eligible popula-
tions in self-perceived health status, ADLs, and IADLs for both blacks and 
Hispanics compared with whites. When analyzing the number of chronic 
conditions, the number and costs of physician visits, and total health care 
costs, the authors of this study found lower racial and ethnic disparities 
among the ineligible population than the eligible population.

CONCLUSIONS: Hispanics are significantly less likely than whites to qualify 
for MTM among the Medicare population, according to MTM eligibility cri-
teria stipulated in the PPACA. PPACA MTM eligibility criteria may aggravate 
existing racial and ethnic disparities in health status but may remediate 
racial and ethnic disparities in health services utilization. Alternative MTM 
eligibility criteria other than PPACA MTM eligibility criteria may be needed 
to improve the efficiency and equity of access to Medicare Part D MTM 
programs.
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or more chronic diseases … or (4) have undergone a transition 
of care, or other factors … that are likely to create a high risk of 
medication-related problems.”13 These criteria are less restric-
tive than the MTM eligibility criteria under the MMA mainly 
because patients do not need to meet all eligibility criteria, 
while MMA MTM eligibility criteria require patients to meet all 
eligibility criteria. The timeline for the implementation of these 
provisions has not been determined. 

The objective of this study was to examine (a) racial and 
ethnic disparities in meeting these MTM eligibility criteria 
as stipulated in the PPACA among the Medicare population; 
and (b) possible greater disparities in health and economic 
outcomes among MTM-ineligible than MTM-eligible groups 
according to PPACA MTM eligibility criteria. The overarching 
hypothesis is that there would be greater disparities in health 
and economic outcomes among the MTM-ineligible group than 
among the MTM-eligible group, which suggests that disparity 
issues among the Medicare population may not be addressed 
effectively using PPACA MTM eligibility criteria; the MTM 
eligibility criteria in PPACA may potentially perpetuate the 
existing racial and ethnic disparities in health and economic 
outcomes.

■■  Methods
Data Sources and Study Population
This was a retrospective cross-sectional analysis of Medicare 
Current Beneficiaries Survey (MCBS; 2007-2008), the most 
comprehensive database for the Medicare population.14 By 
linking Medicare claims to survey-reported events, the MCBS’s 
Cost and Use files contain information on sociodemographics,  
health status, and use and cost of medical services and  
prescription drugs. The 2007-2008 files were the most recent 
data available to researchers at the time of this analysis. To 
determine medication characteristics, the U.S. Food and Drug 
Administration’s (FDA’s) Electronic Orange Book (Orange 
Book) was linked to the MCBS data.15 The Orange Book pro-
vides comprehensive information about FDA-approved drugs. 
Three major racial and ethnic groups were included in the 
study: whites, blacks, and Hispanics. To reduce the heteroge-
neity of the study population, the study included only home-
dwelling Medicare beneficiaries who were eligible for Medicare 
because of age rather than disability or end-stage renal disease. 

MTM Eligibility Determination
The study examined PPACA MTM eligibility criteria in aggre-
gate and for each eligibility criterion. When determining eligi-
bility based on the criterion of “take 4 or more prescribed med-
ications (including over-the-counter medications and dietary 
supplements),” the authors used information on prescription 
medication use (information on over-the-counter medications 
and dietary supplements was not available in MCBS). For the 
“take a ‘high-risk’ medication” criterion, patient eligibility was 

Drug-related morbidity and mortality in the ambulatory 
setting results in significant social burden.1 These out-
comes are especially daunting among the elderly, owing 

to age-related changes in pharmacokinetics and pharmacody-
namics, elevated sensitivity to drug effects, and increased use 
of medications.2 Therefore, the Medicare Prescription Drug, 
Improvement, and Modernization Act (MMA) requires Part 
D plans to establish programs to provide medication therapy 
management (MTM) services starting from 2006, aiming to 
“optimize therapeutic outcomes through improved medication 
use and to reduce the risk of adverse events.”3 

MTM services are particularly beneficial for patients with 
chronic diseases (e.g., diabetes and hypertension) for whom the 
management of pharmacotherapy plays a major role.4-7 MTM ser-
vices have been found to improve patients’ outcomes from phar-
macotherapy, reduce emergency room visits and hospitaliza-
tions, and reduce health care costs in a cost-effective fashion.4-7 

According to the MMA, Part D plans are only required to 
target patients (a) with multiple chronic conditions, (b) who 
also use multiple Part D drugs, and (c) who incur drug costs 
exceeding a certain drug cost threshold.3 Wang et al. has found 
that under the MTM eligibility criteria set forth in the MMA, 
non-Hispanic blacks (blacks) and Hispanics may be less likely 
to be eligible for MTM services than non-Hispanic whites 
(whites) among the Medicare population, according to current 
Medicare MTM eligibility criteria.8,9 This disparity is because 
Medicare MTM eligibility criteria are predominantly based on 
medication use and costs, and blacks and Hispanics tend to use 
fewer prescription medications and incur lower prescription 
medication costs.3,10,11 Further, Wang et al. found that existing 
Medicare MTM eligibility criteria may aggravate, rather than 
remediate, racial and ethnic disparities in health status.12

The Patient Protection and Affordable Care Act (PPACA) laid 
out a set of MTM eligibility criteria for eligible entities to target 
patients for MTM services: “(1) take 4 or more prescribed medi-
cations (including over-the-counter medications and dietary 
supplements); (2) take any ‘high risk’ medications; (3) have 2 

• Disparities were greater among the MTM-ineligible than the 
MTM-eligible populations in self-perceived health status, activi-
ties of daily living, and instrumental activities of daily living for 
blacks and Hispanics compared with whites. 

• When analyzing the number of chronic conditions, the number 
and costs of physician visits, and total health care costs, this 
study found lower racial and ethnic disparities among the ineli-
gible population than the eligible population.

• PPACA MTM eligibility criteria may aggravate existing racial and 
ethnic disparities in health status but may remediate racial and 
ethnic disparities in health services utilization.

What this study adds
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determined based on the list of high-risk medications compiled 
by the Pharmacy Quality Alliance using the 2003 Beers crite-
ria.16 For the “have 2 or more chronic diseases” criterion, a list 
of chronic conditions applicable to the Medicare population 
assembled by Daniel and Malone (2007) was applied.17 Chronic 
conditions for each participant were identified using a free tool 
developed by the Agency for Healthcare Research & Quality, 
Clinical Classification Software, which aggregates medical 
conditions and illnesses into 285 mutually exclusive catego-
ries.18 When determining “a transition of care, or other factors,” 
because the study sample comprised only community-dwelling 
Medicare beneficiaries, the authors considered any record of 
a hospitalization or a hospice admission, or admission to any 
other facility including a nursing home, as “a transition of care.”

Outcome Variables
The main study variable first included “would the patient meet 
the PPACA MTM eligibility criteria,” which was defined as 
a dummy variable. Health and economic outcomes included 
health status, health services utilization and costs, and medica-
tion use patterns. These measures were selected mainly because 
MTM has been shown to improve patient health outcomes, 
reduce health services utilization and costs, and improve 
patient medication use patterns.4-7 Additionally, PPACA also 
identifies the improvements of these aspects as outcomes to 
achieve through providing MTM services.13 Further, racial and 
ethnic disparities have been reported on all these variables.19-25

Regarding health status, the following aspects were exam-
ined: self-perceived health status (classified as good [including 
excellent, very good, or good] vs. poor [fair or poor]), number 
of chronic conditions, number of activities of daily living 
(ADLs), and number of instrumental activities of daily living 
(IADLs). When studying health services utilization and costs, 
the authors measured the number and costs of physician vis-
its and emergency room visits as well as the total health care 
costs. Prescription use pattern was analyzed using generic 
dispensing ratio (GDR), which was defined as the proportion of 
prescriptions that were generic among all prescriptions. GDR 
is a standard performance metric with which pharmacy ben-
efit managers and programs are often evaluated. GDR is used 
because higher GDRs typically lead to lower total prescription 
drug costs.26

Data Analysis 
Proportions of the population eligible for MTM services on the 
basis of PPACA MTM eligibility criteria were compared across 
racial and ethnic groups using a chi-square test; a logistic 
regression model was used to adjust for population sociodemo-
graphic and health characteristics. This study also examined 
whether racial and ethnic disparities in health and economic 
outcomes were greater among MTM-ineligible individuals than 

MTM-eligible individuals, according to PPACA eligibility crite-
ria. To achieve this objective, a difference-in-differences (DID) 
model was used. When the authors examined racial disparities, 
for example, the equation was as follows:

E [y | Minority, Eligible] = F [b0 + b1Minority + b2Eligible +  
b3Minority*Eligible + e]

The “y” denotes an outcome variable, “Minority” denotes a 
dummy variable for blacks, “Eligible” denotes a dummy variable 
for individuals’ eligibility for MTM, and “Minority*Eligible” is 
an interaction term representing the difference in disparity 
patterns between MTM-eligible and MTM-ineligible individu-
als. The “e” in the model is an error term. When the authors 
estimated the effect of the interaction between the race and 
ethnicity variables and MTM eligibility and when regression 
models were nonlinear regressions, they interpreted the inter-
action term on both the multiplicative term and the additive 
term.27 Both interpretations are equivalent to first calculating 
the differences between whites and blacks (or between whites 
and Hispanics) among the MTM-ineligible population and 
among the MTM-eligible population, and then calculating 
the difference between the differences. The “b3” provides an 
estimate on the interactive effect on the multiplicative term. 
The additive term estimates the difference in marginal effects 
across racial/ethnic groups between the MTM-ineligible and 
the MTM-eligible populations. If the coefficient “b3” or the dif-
ference in marginal effects across racial/ethnic groups is posi-
tive and statistically significant, it will indicate greater racial/
ethnic disparities among the MTM-ineligible than among the 
MTM-eligible population.

The functional form of the regression model varies accord-
ing to the types of dependent variables. A logistic regression 
was used to analyze a binary variable: self-perceived health 
status; a negative binomial model was used for count variables 
including the number of ADLs and IADLs, the number of 
emergency room visits, and the number of physician visits; a 
Poisson model was used for the number of chronic conditions, 
because the negative binomial model would not converge for 
the number of chronic conditions; a generalized linear model 
with log link function and gamma distribution was used for 
all cost variables; and an ordinary least-squares regression was 
used for the GDR. While different models can be used when 
a dependent variable is a ratio, this study used ordinary least-
squares regression based on previous studies.28,29 Number and 
cost of hospitalization visits could not be analyzed, because all 
who had hospitalization visits were eligible for MTM services 
by definition, and interaction terms between race/ethnicity and 
MTM eligibility could not be estimated.

Independent Variables
This study used Andersen’s Behavioral Model for Health 
Services Utilization and Iezzoni’s Risk Adjustment Model 
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to categorize the independent variables.30,31 According to 
Andersen’s Behavioral Model, the utilization of health services 
is a function of (a) predisposing, (b) enabling, and (c) need fac-
tors. Predisposing factors included race, ethnicity, age, gender, 
and marital status; enabling factors included socioeconomic 
status, education, health insurance, and region of residence; 
and need factors included self-perceived health status and a 
risk adjustment summary score. The risk adjustment summary 
score was derived from the Diagnostic Cost Group/Hierarchical 
Coexisting Condition model, a free software available on 
the website of the Centers for Medicare & Medicaid Services 
(CMS).32 Iezzoni’s Risk Adjustment Model was used when ana-
lyzing health status. This model categorizes dimensions of risk 
into sociodemographic variables and health status measures.31 
All independent variables previously mentioned were included 
in the models for health status except health status measures. 

The complex survey design of MCBS, including primary 
sampling units, strata, and cross-sectional full sample weights, 
was accounted for in all analyses. Data analyses were con-

ducted using Stata software package 12.0 (StataCorp, College 
Station, TX) and SAS software package 9.3 (SAS Institute Inc., 
Cary, NC). The statistical significance level was set a priori at 
0.05. The study received institutional review board approval at 
the lead author’s institution.

■■  Results
The sample consisted of 12,966 Medicare beneficiaries 
(weighted to 51,635,149). Of these, 11,161 were white (weighted 
to 44,264,118; 85.7%), 930 were black (weighted to 3,734,991; 
7.2%), and 875 were Hispanic (weighted to 3,636,039; 7.1%). 
In comparison to whites, minorities were younger in age, less 
likely to be married, less likely to have higher education, more 
likely to belong to lower income categories, more likely to have 
Medicaid, and more likely to live in metropolitan areas (P < 0.050; 
Table 1). Minorities were more likely to perceive their health 
status as either fair or poor rather than excellent, very good, 
or good compared with whites. With the exception of gender, 

Variables Groups

Non-Hispanic Whites Non-Hispanic Blacks Hispanics

n % n % n %

Age (years)a,b 65-74 4,702 51.8 451 56.4 435 60.4
75-84 4,337 34.3 325 32.2 283 27.4
≥ 85 2,122 13.9 154 11.4 157 12.2

Gender Female 6,149 55.4 579 58.6 485 56.3
Male 5,012 44.6 351 41.4 390 43.8

Marital statusa,b Not married 4,993 41.9 634 64.6 452 48.8
Married 6,159 58.1 296 35.4 420 51.2

Educationa,b Lower than high school 2,379 24.4 446 49.9 456 56.1
High school 3,553 39.8 233 30.3 185 25.1

Higher than high school 3,042 35.8 146 19.8 136 18.7
Poverty statusa,b 100% FPL 988 8.3 320 30.2 291 30.0

100%-149% FPL 1,447 12.0 168 16.8 187 20.9
150%-199% FPL 1,357 11.6 115 13.5 106 13.1
200%-300% FPL 2,507 22.2 160 17.9 115 14.1

Higher than 300% FPL 4,862 46.0 167 21.7 176 21.9
Medicaida,b No 10,236 92.7 614 70.5 511 61.8

Yes 925 7.3 316 29.5 364 38.2
U.S. census regiona,b Northeast 1,966 19.6 158 19.3 94 13.6

Midwest 2,903 25.2 141 14.9 65 8.1
South 4,544 38.6 560 57.0 264 33.8
West 1,732 16.6 66 8.8 296 44.6

Metropolitan statistical areaa,b No 3,507 28.1 195 17.5 99 8.7
Yes 7,638 71.9 732 82.5 774 91.3

Self-perceived health statusa,b Excellent 1,888 18.8 102 11.6 101 12.7
Very good 3,539 32.2 213 24.5 216 24.0

Good 3,498 31.0 336 36.8 299 34.1
Fair 1,589 13.0 200 20.6 205 23.2
Poor 575 4.9 67 6.5 50 5.9

aP < 0.050 for the difference between non-Hispanic whites (whites) and non-Hispanic blacks.
bP < 0.050 for the difference between whites and Hispanics.
FPL = federal poverty level.

TABLE 1 Sociodemographic Characteristics Across Racial and Ethnic Groups Among the Study Population
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the differences between whites and racial and ethnic minori-
ties were significant for all patient characteristics (Table 1).  
The differences in gender distribution were not significant 
between whites and blacks or whites and Hispanics.

Both bivariate and multivariate analyses were conducted 
to examine whether whites would be more likely to meet 
PPACA MTM eligibility criteria than blacks and Hispanics 
among the Medicare population in 2007-2008 (Table 2). Of the 
study sample, 9,992 whites (86.4%), 825 blacks (86.3%), and 
733 Hispanics (80.6%) were eligible for MTM. The difference 
between whites and Hispanics was significant, but the differ-
ence between whites and blacks was not. When examining 
each individual eligibility criterion, the authors found that 
the difference between whites and blacks was statistically sig-
nificant for the drug use criterion, and the difference between 
whites and Hispanics was statistically significant for all 4 
PPACA eligibility criteria. After adjusting for sociodemographic 
and health status characteristics in the multivariate analysis, 
significant disparity in eligibility for MTM services was found 
between Hispanics and whites (odds ratio [OR] = 0.59; 95% 
confidence interval [CI] = 0.43-0.82; Table 3) but not between 
blacks and whites (OR = 0.78; 95% CI = 0.55-1.09; Table 3). 

Disparity Implications of MTM Eligibility  
Criteria Between Whites and Blacks
The difference in proportions of whites and blacks who 
reported having self-perceived good health status among 
MTM-ineligible beneficiaries was 5.8% (97.2% vs. 91.4% for 
whites and blacks, respectively; P < 0.050; Table 4). Among 
the MTM-eligible beneficiaries, this difference was 10.2% 

(78.5% vs. 68.3%; P < 0.050; Table 4). The DID between MTM-
ineligible and MTM-eligible beneficiaries was -4.4% (P = 0.050; 
Table 4). The disparities seem to be smaller among the MTM-
ineligible than the MTM-eligible individuals. 

However, the adjusted analysis had opposite findings. In the 
multivariate logistic regression analyses, the interaction term 
between blacks and MTM eligibility criteria was found to be pos-
itive and significant after adjusting for all patient confounders 
(interaction effect = 3.68; P = 0.018; 95% CI = 1.25-10.80; Table 5).  
On the additive term, the difference in marginal effects was 
also higher among the MTM-ineligible beneficiaries com-
pared with the MTM-eligible beneficiaries in the adjusted 
analysis (difference in marginal effects = 35.89; P = 0.003; 95% 
CI = 12.44-59.34; Table 5). 

Regarding the number of chronic conditions, both among 
MTM-ineligible and MTM-eligible populations, whites and 
blacks had a similar number of chronic conditions (Table 4). 
The DID between MTM-ineligible and MTM-eligible popula-
tions was not significant (DID = [-0.05]; P = 0.173; Table 4). In 
the multivariate Poisson regression analyses, the interaction 
term between blacks and MTM eligibility criteria was not 
found to be significant (Table 5). On the additive term, the dif-
ference in marginal effects was lower among MTM-ineligible 
than MTM-eligible beneficiaries in the adjusted analysis (dif-
ference in marginal effects = -0.21; P = 0.070; 95% CI = [-0.44]-
0.02; Table 5). 

Among the MTM-ineligible population, whites had a simi-
lar number of ADLs and IADLs as blacks, while among the 
MTM-eligible population, whites had a lower number of ADLs 
and IADLs than blacks (Table 4). Disparities in ADLs and 

Analyses Groups Number Eligible Number Eligible Weighted Proportion Eligible (%)

PPACAa Whites 9,992 38,239,677 86.4
Blacks 825 3,221,385 86.3

Hispanics 733 2,931,169 80.6
≥ 4 of drugsa,b Whites 7,897 28,421,012 64.2

Blacks 633 2,235,761 59.9
Hispanics 557 1,995,408 54.9

≥ 2 of chronic conditionsa Whites 9,454 36,075,724 81.5
Blacks 788 3,061,203 82.0

Hispanics 659 2,634,621 72.5
≥ 1 of high-risk medicationa Whites 2,044 7,383,933 16.7

Blacks 141 507,726 13.6
Hispanics 130 468,597 12.9

≥ 1 of transition of carea Whites 2,276 8,081,977 18.3
Blacks 184 645,792 17.3

Hispanics 142 481,172 13.2
aP < 0.050 for the difference between non-Hispanic whites (whites) and Hispanics.
bP < 0.050 for the difference between whites and non-Hispanic blacks.
PPACA = Patient Protection and Affordable Care Act.

TABLE 2 Numbers and Proportions of Individuals Across Racial and Ethnic Groups Meeting Medication 
Therapy Management Eligibility Criteria in the Patient Protection and Affordable Care Act 
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ries in the adjusted model (difference in marginal effects = -3.43; 
P = 0.025; 95% CI = [-6.43]-[-0.42]; Table 5). When examining 
the costs of physician visits, the authors found the difference in 
marginal effects between whites and blacks was lower among 
the MTM-ineligible group than the MTM-eligible group in 
the adjusted analysis (difference in marginal effects = -688.33; 
P = 0.006; 95% CI = [-1,180.05]-[-196.60]; Table 5). For all other 
outcome measures, no statistical significant findings were 
made for the interaction effects between MTM eligibility crite-
ria and dummy variables for blacks (Table 5).

Disparity Implications of MTM Eligibility  
Criteria Between Whites and Hispanics
The difference in the proportions of whites and Hispanics 
who reported having self-perceived good health status among 
MTM-ineligible beneficiaries was 5.0% (97.2% vs. 92.2% for 
whites and Hispanics, respectively; P < 0.050; Table 4). Among 

IADLs were greater among MTM-ineligible beneficiaries than 
MTM-eligible beneficiaries on the additive term (Table 5). 
When analyzing ADLs on the additive term, the authors found 
that the difference in ADLs between whites and blacks was 
greater among MTM-ineligible than MTM-eligible individu-
als, according to the adjusted analysis (difference in marginal 
effects = 0.26; P = 0.002; 95% CI = 0.09-0.43; Table 5); also on 
the additive term, the difference in IADLs between whites and 
blacks was greater among the MTM-ineligible beneficiaries 
compared with the MTM-eligible beneficiaries in the adjusted 
analysis (difference in marginal effects = 0.44; P < 0.001; 95% 
CI = 0.25-0.63; Table 5). 

The number and costs of physician visits exhibited higher 
values among whites than blacks among both MTM-ineligible 
and MTM-eligible populations (Table 4). For the number of 
physician visits, the difference in marginal effects was found to 
be lower among MTM-ineligible than MTM-eligible beneficia-

Estimate P Value OR 95% CI for OR

Intercept -7.98 < 0.0001 - -
Non-Hispanic whites - - - -
Non-Hispanic blacks -0.25 0.147 0.78 0.55-1.09
Hispanics -0.53 0.002 0.59 0.43-0.82
Age (years) 0.12 < 0.0001 1.13 1.07-1.19
Female - - - -
Male -0.34 0.003 0.71 0.57-0.89
Not married - - - -
Married 0.20 0.045 1.22 1.01-1.48
Lower than high school - - - -
High school 0.06 0.561 1.07 0.86-1.32
Higher than high school 0.15 0.250 1.16 0.90-1.49
100% FPL - - - -
100%-149% FPL 0.11 0.443 1.11 0.85-1.47
150%-199% FPL 0.18 0.283 1.19 0.87-1.64
200%-300% FPL 0.08 0.573 1.09 0.82-1.44
Higher than 300% FPL 0.39 0.012 1.48 1.09-2.00
Non-Medicaid - - - -
Medicaid 0.32 0.313 1.38 0.74-2.56
Northeast - - - -
Midwest 0.20 0.291 1.22 0.84-1.78
South 0.26 0.035 1.30 1.02-1.65
West -0.09 0.552 0.91 0.67-1.24
Non-MSA - - - -
MSA -0.16 0.154 0.85 0.68-1.06
Excellent self-perceived health status - - - -
Very good self-perceived health status 0.79 < 0.0001 2.20 1.83-2.66
Good self-perceived health status 1.64 < 0.0001 5.16 4.17-6.37
Fair self-perceived health status 2.77 < 0.0001 15.93 10.00-25.36
Poor self-perceived health status 3.29 < 0.0001 26.93 12.40-58.51
Risk adjustment summary score -0.88 0.527 0.42 0.03-6.31
aNumber of population included in the analysis was 10,486, weighted to 40,967,373. Wald’s statistic: 795.75 (P < 0.0001).
CI = confidence interval; FPL = federal poverty level; MSA = metropolitan statistical area; OR = odds ratio.

TABLE 3 Racial and Ethnic Disparities in Meeting Eligibility Criteria for Medication Therapy Management 
Services According to the Patient Protection and Affordable Care Act Based on Logistic Regressiona



www.amcp.org Vol. 21, No. 11 November 2015 JMCP Journal of Managed Care & Specialty Pharmacy 999

Potential Health Implications of Medication Therapy Management Eligibility Criteria  
in the Patient Protection and Affordable Care Act Across Racial and Ethnic Groups

effects for Hispanics and whites was smaller among the 
MTM-ineligible than the MTM-eligible population based on 
the adjusted analysis (difference in marginal effects = -0.49; 
P < 0.001; 95% CI = [-0.73]-[-0.24]; Table 5). 

Hispanics had higher numbers of ADLs than whites among 
the MTM-eligible population and similar numbers of ADLs as 
whites among the MTM-ineligible population, and the dispar-
ity in ADLs was greater among MTM-ineligible beneficiaries 
than MTM-eligible beneficiaries (Table 4). This pattern was 
also found in the adjusted analysis on the additive term (differ-
ence in marginal effects = 0.51; P = 0.001; 95% CI = 0.22-0.79; 
Table 5). The analysis of IADLs showed a similar pattern in 
the adjusted analysis (difference in marginal effects = 0.44; 
P = 0.005; 95% CI = 0.14-0.74; Table 5).

Regarding physician visits, Hispanics had a lower number 
of physician visits than whites among both the MTM-ineligible 
and MTM-eligible population (Table 4). The disparity was 
smaller among the MTM-ineligible than the MTM-eligible 
population (Table 4). The difference in marginal effects for 
Hispanics and whites was smaller among the MTM-ineligible 

MTM-eligible beneficiaries, this difference was 11.9% (78.5% 
vs. 66.6% for whites and Hispanics, respectively; P < 0.050; 
Table 4). The DID between MTM-ineligible and MTM-eligible 
beneficiaries was -6.9% (P = 0.005; Table 4). The interaction 
term between Hispanics and MTM eligibility was not signifi-
cant in the adjusted model on the multiplicative term. The dif-
ference in marginal effects was higher among MTM-ineligible 
beneficiaries compared with MTM-eligible beneficiaries in 
the adjusted analysis (difference in marginal effects = 30.20; 
P = 0.017; 95% CI = 5.31-55.10; Table 5).

When analyzing disparity patterns in the number of 
chronic conditions, it was found that whites had a higher 
number of chronic conditions than Hispanics only among 
the MTM-eligible population, and the disparity was sig-
nificantly smaller among the MTM-ineligible than the MTM-
eligible groups (Table 4). Multivariate analyses had similar 
findings. On the multiplicative term, the interaction term 
between Hispanics and MTM eligibility was significant in the 
adjusted model (coefficient = -0.26; rate ratio = 0.77; P = 0.030;  
95% CI = 0.61-0.98; Table 5). The difference in marginal 

Variables
MTM 

Eligibility Whites Blacks Differencea DIDb Hispanics Differencea DIDb

Health status
Self-perceived good health status ineligible 97.2% 91.4% 5.8%c -4.4% (P = 0.001) 92.2% 5.0%c -6.9% (P = 0.005)

eligible 78.5% 68.3% 10.2%c 66.6% 11.9%c 

Number of chronic diseases ineligible 0.57 0.57 0.00 -0.05 (P = 0.173) 0.62 -0.05 -0.48 (P < 0.001)

eligible 4.00 3.95 0.05 3.57 0.43c

ADLs ineligible 0.11 0.09 0.02 0.30 (P = 0.023) 0.14 -0.03 0.41 (P < 0.001)
eligible 0.64 0.92 -0.28c 1.08 -0.44c 

IADLs ineligible 0.17 0.14 0.03 0.47 (P < 0.001) 0.18 -0.01 0.49 (P = 0.001)
eligible 0.87 1.31 -0.44c 1.37 -0.50c 

Health services utilization and costs
Number of physician visits ineligible 7.34 4.60 2.74c -2.06 (P = 0.197) 5.60 1.74c -3.00 (P = 0.028)

eligible 31.25 26.45 4.80c 26.51 4.74c

Costs of physician visits ineligible 1,127.03 520.09 606.94c -244.64 (P = 0.561) 762.91 364.12c -34.95 (P = 0.431)
eligible 4,254.16 3,402.58 851.58c 3,855.09 399.07

Number of emergency visits ineligible 0.03 0.07 -0.04 -0.04 (P = 0.189) 0.00 0.03c 0.03
eligible 0.18 0.18 0.00 0.18 0.00

Costs of emergency visits ineligible 13.51 13.50 0.01 39.94 (P = 0.567) 0.00 13.51c -26.03
eligible 99.98 139.91 -39.93 60.44 39.54c

Total costs ineligible 2,234.89 1,243.91 990.98c 587.78 (P = 0.698) 1,862.33 372.56 -309.54 (P = 0.169)
eligible 13,624.51 13,221.31 403.20 12,942.41 682.10

Medication use patterns
Generic dispensing ratio ineligible 0.23 0.18 0.05 0.05 (P = 0.587) 0.18 0.05 0.02 (P = 0.750)

eligible 0.52 0.52 0.00 0.49 0.03 
aDifference = (MTM-ineligible whites-MTM-ineligible blacks/Hispanics) or (MTM-eligible whites-MTM-eligible blacks/Hispanics).
bDID = difference-in-differences=(MTM-ineligible whites-MTM-ineligible blacks/Hispanics)-(MTM-eligible whites-MTM-eligible blacks/Hispanics).
cP<0.050.
ADLs = activities of daily living; IADLs = instrumental activities of daily living; MTM = medication therapy management.

TABLE 4 Descriptive Results for Outcomes Across Racial and Ethnic Groups for MTM-Ineligible and MTM-
Eligible Individuals Based on the Patient Protection and Affordable Care Act Eligibility Criteria
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group than the MTM-eligible group in the adjusted anal-
ysis (difference in marginal effects = -5.73; P = 0.007; 95% 
CI = [-9.89]-[-1.57]; Table 5). 

When analyzing costs of physician visits, the authors also 
found that the difference in marginal effects for Hispanics 
and whites was smaller among the MTM-ineligible group than 
the MTM-eligible group in the adjusted analysis (difference 
in marginal effects = -1,116.32; P = 0.002; 95% CI = [-1,832.37] 
-[-400.28]; Table 5). Similar patterns of lower disparities 
among the MTM-ineligible group than the MTM-eligible group 
were found for total health care costs (difference in marginal 
effects = -2,584.39; P = 0.027; 95% CI = [-4,878.69]-[-290.08]); 
Table 5). 

While analyzing the number and costs of emergency room 
visits, the authors found that the models could not converge 
because Hispanics among the MTM-ineligible population did 
not have any emergency room visits or incur emergency room 

costs. When the authors analyzed other outcome measures, 
they found no statistically significant findings for the interac-
tion effects between MTM eligibility criteria and dummy vari-
ables for Hispanics (Table 5).

■■  Discussion
By analyzing the most comprehensive database available for 
the Medicare population, the authors of this study found 
that Hispanics would be less likely than whites to be eli-
gible for MTM services, according to the criteria stipulated 
in the PPACA among the Medicare population; the difference 
between blacks and whites was not significant. The present 
study revealed a mixed picture of the potential effects of PPACA 
MTM eligibility criteria on existing racial and ethnic dispari-
ties. The original hypothesis, that there would be greater racial 
and ethnic disparities among the MTM-ineligible population 
than the MTM-eligible population, was supported in the  

Panel 1. Comparison Group: Whites Versus Blacks

Variables

Multiplicative Effects Marginal Effects

Coef. 
Interac. 
Effects P Value 95% CI DID P Value 95% CI

Health status
Self-perceived good health status 1.30 3.68 0.018 1.25-10.80 35.89 0.003 12.44-59.34
Number of chronic conditions -0.14 0.87 0.254 0.68-1.11 -0.21 0.070 (-0.44)-0.02
Number of ADLs 0.32 1.38 0.486 0.56-3.41 0.26 0.002 0.09-0.43
Number of IADLs 0.77 2.15 0.114 0.83-5.58 0.44 < 0.001 0.25-0.63

Health services utilization and costs
Number of physician visits 0.20 1.22 0.292 0.84-1.78 -3.43 0.025 (-6.43)-(-0.42)
Costs of physician visits 0.31 1.37 0.187 0.86-2.18 -688.33 0.006 (-1,180.05)-(-196.60)
Number of emergency room visits -1.00 0.37 0.054 0.13-1.02 -0.04 0.202 (-0.11)-0.02
Costs of emergency room visits 0.21 1.24 0.695 0.43-3.59 20.54 0.430 (-30.09)-71.17
Total costs 0.25 1.28 0.321 0.78-2.09 -1,031.64 0.280 (-2,900.68)-837.40

Medication use patterns
Generic dispensing ratio 0.04 - 0.380 (-0.05)-0.14 - - -

Panel 2. Comparison Group: Whites Versus Hispanics
Health status

Self-perceived good health status 0.70 2.02 0.136 0.80-5.10 30.20 0.017 5.31-55.10
Number of chronic conditions -0.26 0.77 0.030 0.61-0.98 -0.49 < 0.001 (-0.73)-(-0.24)
Number of ADLs 0.10 1.11 0.796 0.50-2.48 0.51 0.001 0.22-0.79
Number of IADLs 0.06 1.06 0.895 0.43-2.64 0.44 0.005 0.14-0.74

Health services utilization and costs
Number of physician visits -0.18 0.84 0.449 0.53-1.33 -5.73 0.007 (-9.89)-(-1.57)
Costs of physician visits -0.34 0.71 0.275 0.39-1.31 -1,116.32 0.002 (-1,832.37)-(-400.28)
Number of emergency room visits - - - - - - -
Costs of emergency room visits - - - - - - -
Total costs -0.39 0.68 0.132 0.40-1.13 -2,584.39 0.027 (-4,878.69)- (-290.08)

Medication use patterns
Generic dispensing ratio 0.03 - 0.364 (-0.03)-0.09 - - -

ADLs = activities of daily living; CI = confidence interval; Coef. = coefficient; DID = difference-in-differences on the additive term; IADLs = instrumental activities of daily 
living; Interac. Effects = interaction effects.

TABLE 5 Interaction Effects Across Racial and Ethnic Groups and Medication Therapy Management 
Eligibility Categories Based on the Patient Protection and Affordable Care Act (Adjusted Model)
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analysis of self-perceived health status, ADLs, and IADLs. 
Therefore, PPACA MTM eligibility criteria would likely aggra-
vate existing racial and ethnic disparities in health outcomes. 

However, when analyzing the number of chronic condi-
tions, the number and costs of physician visits and total health 
care costs, the authors found lower racial and ethnic disparities 
among the MTM-ineligible than the MTM-eligible population. 
Because the number of chronic conditions can be considered a 
measure for health services utilization along with the number 
and costs of physician visits, PPACA MTM eligibility criteria 
may help to remediate racial and ethnic disparities in the num-
ber and costs of physician visits and in general health services 
utilization. While it is difficult to pinpoint the exact reasons 
for the differential effects of PPACA MTM eligibility criteria on 
disparities in health status versus disparities in health services 
utilization, one plausible explanation for the above pattern is 
that the fundamental basis of these MTM eligibility criteria 
rests on health services utilization, rather than health status.

First documented in the 1985 Heckler Report, racial and 
ethnic disparities have been found to be pervasive and persis-
tent in the United States.33 When PPACA was signed into law 
in March 2010, it was poised to address health disparities in 
critical ways. However, it has also been recognized that quality 
improvement provisions in PPACA might not benefit all seg-
ments of the population equally.34 Therefore, it is important 
to evaluate the effectiveness of PPACA in achieving its mis-
sion. Although great interest has been generated in conducting 
such research, PPACA’s MTM provisions have received little 
attention to date. This study projected the effects of the MTM 
eligibility criteria as defined in PPACA on racial and ethnic 
disparities in health outcomes. Future studies should revisit 
this topic following complete implementation of the criteria to 
determine their real-world impact.

The shortcomings of existing MTM eligibility criteria 
have been documented in the literature. Stuart et al. recently 
reported that current MTM eligibility criteria exclude ben-
eficiaries with problematic medication use patterns and target 
those with higher adherence.35 Such a finding is not surpris-
ing, because patients who use more prescription medications 
(adherers) are more likely to meet use-based eligibility criteria. 
Additionally, the same group of researchers suggested aligning 
MTM eligibility with a metric such as “potentially prevent-
able future costs,” with the purpose of reducing spending and 
improving quality of care.36 

In January 2014, CMS proposed a new set of rules for Part D  
plans, acknowledging the limitations of the current MTM 
eligibility criteria, including those reported by Wang et al.8,9,37 
CMS proposed to expand MTM to all individuals who have at 
least two chronic conditions, have two Part D-covered drugs, 
and exceed a drug cost threshold of $620.40. Further research 
is needed to confirm that the proposed criteria will have the 
desired effects of increasing access to MTM services among 
Medicare beneficiaries and decreasing racial and ethnic dis-

parities. Additionally, future studies may devise other innova-
tive eligibility criteria to achieve the desired effects of increased 
equity, effectiveness, and efficiency.

Limitations
While this study provided valuable findings, it has limitations. 
The analysis is based on policy scenarios rather than actual 
patient MTM enrollment data. However, this is a necessary 
compromise because PPACA MTM criteria have not been 
implemented. Indeed, by examining a policy scenario, this 
study is able to guide policy development by identifying the 
strengths and weaknesses of policies before they are imple-
mented. Other limitations pertain to information available in 
the MCBS. For example, over-the-counter medications were 
not included in the analysis, although these were considered 
part of PPACA MTM eligibility criteria. 

■■  Conclusions
PPACA MTM eligibility criteria may have mixed effects on 
existing racial and ethnic disparities. Hispanics would be sig-
nificantly less likely than whites to qualify for MTM services, 
according to MTM eligibility criteria stipulated in the PPACA. 
While PPACA MTM eligibility criteria may aggravate existing 
racial and ethnic disparities in health outcomes, they appear to 
remediate racial and ethnic disparities in health services utili-
zation. Alternative MTM eligibility criteria may be needed to 
improve the efficiency and equity of access to Medicare Part D  
MTM programs.
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