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ABSTRACT

BACKGROUND: Mismanaged polypharmacy among older adults costs the
health care system approximately $2 hillion each year. Medication therapy
management (MTM), a service designed to optimize medication use,
improve health outcomes, and reduce associated costs, is available to
eligible Medicare beneficiaries. Yet, it remains unclear which beneficiaries
benefit most from this service.

OBJECTIVE: To assess associations between patient characteristics,
chronic disease, polypharmacy, and medication-related problems (MRPs) in
a sample population of Medicare beneficiaries.

METHODS: This study was a retrospective cross-sectional analysis of 1
Medicare Part D plan provider for the year 2015. Medicare beneficiaries
were included if they were eligible to receive MTM services and excluded

if they were aged under 65 years or the dataset had no count of MRPs for
the beneficiary. A negative binomial regression assessed the relationship
between age, sex, and chronic health conditions with MRPs. Second and
third negative binomial regressions assessed the relationship between age,
sex, and polypharmacy with MRPs.

RESULTS: A sample of 27,765 Medicare beneficiaries had a mean (SD)
age of 76 (+7) years, were predominantly female (59%), and used a mean
(SD) of 11 (+4) chronic medications. Beneficiaries with certain conditions
were more likely to incur an MRP than those without, including depression
(OR=1.58; 95% Cl=1.51-1.64), congestive heart failure (OR=1.26; 95%
Cl=1.20-1.31), diabetes (OR=1.24; 95% Cl=1.18-1.29), end-stage renal
disease (OR=1.38; 95% Cl=1.25-1.52), respiratory conditions (OR=1.25;
95% Cl=1.19-1.31), and hypertension (OR=1.09; 95% Cl=1.01-1.18).
Medicare beneficiaries with polypharmacy (11 or more medications) were
1.86 (95% Cl=1.80-1.93) times more likely to experience an MRP than
those taking fewer medications. For every additional medication, the odds
of incurring an MRP increased by 10% (OR=1.11; 95% Cl=1.10-1.1.11).

CONCLUSIONS: The diagnosis of depression presented with the strongest
association with MRPs. Diabetes, congestive heart failure, end-stage renal
disease, respiratory conditions, and hypertension also presented with
significant associations with MRPs. Beneficiaries with polypharmacy (11

or more medications) were almost 2 times more likely to experience an
MRP than those taking fewer medications. Addition of a chronic medication
resulted in a 10% increase in the odds of incurring an MRP. MTM programs
may find a greater number of MRPs among those diagnosed with depres-
sion in their MTM-eligible patient populations.
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What is already known about this subject

* Mismanagement of complex medication regimens among older
adults may lead to approximately $2 billion in avoidable health
care costs each year.

* Previous research found medication-related problems (MRPs) to
be associated with multiple medications (polypharmacy), num-
ber of chronic diseases, annual drug spend, age, gender, region,
race, household income, and health care utilization.

What this study adds

* Medicare beneficiaries eligible for medication therapy manage-
ment with the diagnosis of depression or with significant poly-
pharmacy had the strongest associations of incurring an MRP.

* MRPs were also significantly associated with individuals who had
certain chronic conditions (e.g., diabetes, congestive heart failure,
end-stage renal disease, respiratory conditions, and hypertension).

tion regimens among older adults has directly led to approx-

imately $2 billion in avoidable health care costs such as
hospitalizations and ER visits each year.! Incorrect use of medi-
cations, drug interactions, adverse drug events, and suboptimal
medication regimens are partly responsible for the avoidable
costs associated with chronic medication use.? To address this
issue, in 2003, the Centers for Medicare & Medicaid Services
(CMS) required Medicare Part D plan providers to offer
medication therapy management (MTM) services to eligible
beneficiaries.> MTM services include comprehensive medica-
tion reviews (CMRs) and targeted medication reviews (TMRs),
which are expected to optimize medication use, improve health
outcomes, and reduce health care costs.?

To receive these services, Medicare beneficiaries must meet
specific thresholds based on chronic conditions, polyphar-
macy, and medication costs.* MTM providers then deliver
respective services (CMRs and TMRs) to address a beneficiary’s
medication-related problems (MRPs). However, it is unknown
which of these beneficiaries benefit more from these services.
In 2015, Medicare providers completed CMRs with roughly
60% of the eligible population.” Key differences may exist
among eligible Medicare beneficiaries, resulting in an uneven
distribution of the benefits gained from MTM services. These
differences in the beneficial effects of MTM may help explain
the conflicting evidence regarding its efficacy on health out-
comes and health care utilization.®’

It is estimated that the mismanagement of complex medica-
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Previous research found that CMRs may reduce use of high-
risk medications among older adults.®® A randomized controlled
pragmatic trial by Zillich et al. (2014) reported that patients
assigned to home health centers with the lowest CMS risk
score for hospitalization were less likely to visit an emergency
department within 30 days or be hospitalized within 60 days
after receiving CMRs in comparison to usual care.'”Moore et al.
(2013) found medication adherence significantly increased with
provision of MTM services for medications used for treating
hypertension and hypercholesterolemia," which are known to
significantly reduce ischemic and acute cardiovascular events.'?
In contrast, a review and meta-analysis by Viswanathan et al.
(2014) concluded there was insufficient evidence to adequately
assess the benefits of MTM on health outcomes.”

Beginning in 2017, CMS launched an enhanced MTM
(eMTM) program, based on MTM’s effectiveness in reducing
overall health care costs for patients with diabetes and conges-
tive heart failure (CHF) and significantly improving medication
adherence for those with CHF, diabetes, and chronic obstruc-
tive pulmonary disease (COPD).”* Additionally, the eMTM
program allowed Medicare insurance plan providers greater
autonomy in determining who received MTM and what ser-
vices were provided.!’

Although diabetes, CHF, and COPD were highlighted as tar-
geted disease states in establishing eMTM, it is unknown which
chronic conditions are most associated with MRPs among
MTM-eligible Medicare beneficiaries. A study by Lee et al.
(2016) found that polypharmacy (having more than 3 chronic
diseases), an annual drug spend exceeding $3,144, age, gender,
race, and increased health care utilization were significantly
associated with MRPs.**

The objective of this study was to elucidate the associations
among patient characteristics, chronic disease, polypharmacy,
and MRPs to identify and prioritize patients with significant
disease burden who may benefit most (e.g., improved outcomes
and reduced costs) from MTM.

I Methods

Study Design and Sample Population

This was a retrospective cross-sectional analysis of a national
telehealth MTM provider. Medicare beneficiaries were included
in the study if they were eligible to receive MTM services.
Beneficiaries were excluded if they were aged under 65 years
or did not have an MRP count recorded. For this study, poly-
pharmacy was defined as having claims for 11 or more unique
chronic medications covered by Medicare Part D."” The insti-
tutional review board determined this study was exempt from
human subject’s research.

Data Source

Proprietary software analyzed data provided by insurance plan
providers to evaluate whether a Medicare beneficiary was quali-
fied to receive a CMR. This process assessed (a) the number of
unique chronic medications in a 4-month span before the date
of qualification; (b) if the beneficiary had qualifying chronic
conditions; and (c) the overall cost of medications paid by the
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plan and the beneficiary in the previous 3 months. Further, the
software, using proprietary algorithms, identified MRPs that
may be assessed via CMRs and TMRs. MRPs that generate a
facsimile (fax) are automatically tracked. This MTM service is
described in greater detail elsewhere in the literature.'®

Medication-Related Problems

In MTM, MRPs are traditionally identified and assessed by a
pharmacist and resolved according to clinical decision mak-
ing.!” The teleheath MTM provider facilitates this process
by using proprietary software that automatically identifies
specific MRPs that generate and send a fax to the prescribing
practitioner. Pharmacists have the choice of resolving MRPs
that they identified through CMRs by communicating directly
with patients or prescribers or by generating a fax of their own.
Automatic faxes include serious drug-drug interactions; unsafe
medications used in older adults with dementia or chronic
kidney disease; a need for additional therapy in patients with
diabetes, asthma, COPD, CHF, and hypertension; cost-savings
opportunities such as switches to generic formulations; addi-
tional disease monitoring for patients using specific medica-
tions; and nonadherence identified by a measured proportion
of days covered that dropped below a prespecified threshold.
These automatic interventions were designed using Medicare
star and display measures to improve medication use among
insurance plan providers.'®' MRPs included in this study were
only those that generated a fax. MRPs that did not generate a
fax are not tracked and are thus unreportable.

Data Collection

The researchers obtained a deidentified dataset that included
age, sex, number of chronically used medications, which
chronic conditions a beneficiary had, and a list of MRPs
reported to CMS. MRPs were converted to count data for
analysis. The chronic conditions were limited to those that the
Medicare insurance plan provider used as qualification criteria
for the receipt of MTM services (Table 1).

Data Analysis

Data were coded and organized using IBM SPSS software ver-
sion 25.0 (IBM, Armonk, NY). Descriptive statistics (counts and
percentages and means and standard deviations) were calcu-
lated as appropriate. Three negative binomial models were used
to determine associations between subject characteristics and
MRPs (count data).!* Independent variables in the first model
included age, sex, and chronic conditions. The second model
included the independent variables of age, sex, and polyphar-
macy, and the third model included age, sex, and number of
medications. A 2-tailed a priori alpha level of 0.05 was used.

I Results

The initial sample consisted of 28,948 Medicare beneficiaries.
Of those, 995 were excluded based on age (under 65 years),
and another 188 were excluded for unreported MRPs, result-
ing in a final sample of 27,765 beneficiaries. The beneficia-
ries in this study had a mean (SD) age of 76 (£7) years, were
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Characteristics of MTM-Eligible
Beneficiaries from 1 Medicare Part D
Provider (N=27,765)

Results from Negative Binomial
Regression Models Assessing the
Relationship Between Medicare
Beneficiary Characteristics and

Characteristics n (%)
Age, years, mean (+SD) 76 (+7) MRPs [N=27,765)
Sex (male) 11418 (41) Characteristics ‘ P Value ‘ Adjusted OR (95% CI)
Chronic disease Model 12
Polypharmacy (using 11 or more medications) 14,091 (51) Age 0.080 1.00 (1.00-1.00)
CHF 7477 Q7) Female sex <0.001 1.19 (1.14-1.23)
Depression 10,463 (38) Chronic condition
Diabetes 15,861 (57) CHF <0.001 1.26 (1.20-1.31)
Dyslipidemia 21,299 (77) Depression <0.001 1.58 (1.51-1.64)
ESRD 797  (3) Diabetes <0.001 1.24 (1.18-1.29)
Hypertension 26,065 (94) Dyslipidemia 0.510 0.99 (0.94-1.03)
Osteoporosis 2,947 (11) ESRD <0.001 1.38 (1.25-1.52)
Respiratory conditions 6,507 (23) Hypertension 0.040 1.09 (1.01-1.18)
MPR count Osteoporosis 0.360 0.97 (0.91-1.04)
0 16,720 (60) Respiratory conditions <0.001 1.25 (1.19-1.31)
1 7,169 (26) Model 2b
2 2,512 (9) Age 0.003 0.996 (0.994-1.00)
3 915 (3) Female sex <0.001 1.23 (1.18-1.27)
>4 449 Polypharmacy <0.001 1.86 (1.80-1.93)
CHF = congestive heart failure; ESRD = end-stage renal disease; MRP =medication- (using 11 or more medications)
related problem; MTM =medication therapy management; SD =standard deviation. ~ Model 3¢
Age 0.004 0.996 (0.994-0.999)
Female sex <0.001 1.21 (1.17-1.26)
Number of medications <0.001 1.11 (1.10-1.11)

predominantly female (59.0%), used a mean (standard devia-
tion [SD]) of 11 (#4) chronic medications, and had 17,006
MRPs in the assessed population. The prevalence of chronic
health conditions is reported in Table 1. In the overall popula-
tion, there were 10,280 (59.0%) MRPs, suggesting unsafe medi-
cation use; 2,684 (15.0%) MRPs identified potential problems
with adherence; 1,727 (10.0%) MRPs recommended additional
medication therapy; 1,843 (11.0%) MRPs identified serious
drug-drug interactions; 593 (3.0%) MRPs recommended addi-
tional chronic disease screenings or monitoring; 321 (2.0%)
MRPs reflected cost savings recommendations; and 27 (0.2%)
MRPs could not be categorized.

The findings from the negative binomial regressions are pre-
sented in Table 2. In the first model, female sex, CHF, depres-
sion, diabetes, end-stage renal disease (ESRD), hypertension,
and respiratory conditions were significantly associated with
the presence of MRPs (P<0.04). Female sex was significantly
associated with incurring an MRP (odds ratio [OR]=1.19,
95% confidence interval [CI] =1.14-1.23). Among the chronic
health conditions, depression had the strongest relationship
with MRPs (OR=1.58, 95% CI=1.51-1.64), and other chronic
conditions with significant associations included CHF
(OR=1.26, 95% CI=1.20-1.31), diabetes (OR=1.24, 95%
CI=1.18-1.29), ESRD (OR=1.38, 95% CI=1.25-1.52), hyper-
tension (OR=1.09, 95% CI=1.01-1.18), and respiratory condi-
tions (OR=1.25, 95% CI=1.19-1.31).

In the second model, increasing age, male sex, and num-
ber of medications were significantly associated with MRPs
(P<0.003). Females presented with greater odds of incurring
an MRP (OR=1.23,95% CI=1.18-1.27). Medicare beneficiaries

www.jmep.org  Vol. 25, No. 5

aDeviance =25,642.769; df=27,753; Value/df=0.924; AIC=58,625.563.
bDeviance=25,647.921; df=27,760; Value/df=0.924; AIC=58,130.716.
cDeviance =25,826.990; df=27,760; Value/df=0.930; AIC=57,397.564.
AIC=Akaikes’s Information Criterion; CHF = congestive heart failure;
CI=confidence interval; df =degrees of freedom; ESRD = end-stage renal disease;
OR=odds ratio.

with 11 or more medications were approximately 2 times more
likely to experience an MRP than those taking fewer medica-
tions (OR=1.86, 95% CI=1.80-1.93).

The third model showed that the number of medications
had an OR of 1.11 (95% CI=1.10-1.11). A Medicare benefi-
ciary’s odds of incurring an MRP increased by 10% with the
addition of a chronic medication.

= Discussion

This retrospective database review revealed significant associa-
tions between age, sex, polypharmacy, specific chronic diseases
(e.g., depression, ESRD, CHF, respiratory conditions, diabetes,
and hypertension), and MRPs. Previous research found that
MRPs were significantly associated with polypharmacy, having
more than 3 chronic diseases, an annual drug spend exceed-
ing $3,144, age, gender, race, region, and increased health care
utilization."* MTM services are valuable for patients with mul-
tiple chronic conditions, since they identify and address MRPs
to reduce unnecessary hospitalizations and emergency visits.?
However, because of the current differences in chronic health
conditions among eligible Medicare beneficiaries, the benefits
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of MTM may be unevenly distributed. This study adds to this
body of knowledge by identifying chronic diseases and charac-
teristics that are strongly associated with MRPs.

Among the chronic diseases evaluated in this study, benefi-
ciaries with depression had the highest odds (nearly 1.6 times)
of incurring MRPs. In the United States, roughly 11% of adults
aged over 71 years experience depression,*! and adding to the
complexity, is that older adults may be less likely to recognize
or admit to experiencing depressive symptoms.* Further,
multiple chronic health conditions may influence the severity
and prevalence of depression.*’ A previous meta-analysis high-
lighted the strong relationship between depression and MRPs
in relation to nonadherence.”* Moreover, older adults with
depressive symptoms commonly use high-risk medications.?’
The findings from previous research and this study suggest
MTM sponsors may find a greater number of MRPs among eli-
gible beneficiaries with depression than those without.

This study also revealed that MTM-eligible Medicare ben-
eficiaries with CHF, diabetes, ESRD, respiratory conditions, or
hypertension also had significantly higher odds of incurring
MRPs. These conditions are complex, requiring continued
and consistent medication use to mitigate disease progression.
While depression had the strongest risk for MRPs, the asso-
ciations observed with these chronic conditions, along with
the overwhelming burden that these conditions represent to
patients and the health care system, suggest that these are wor-
thy targets for medication optimization programs, as well.26-!

More than one half (51%) of this study’s Medicare popula-
tion used 11 or more medications chronically and were roughly
2 times more likely to experience an MRP than those taking
fewer medications. Furthermore, this study found that the
odds of incurring an MRP increased by 10% with the addition
of a chronic medication. These results are similar to a previ-
ous study where patients with more than 8 medications were
2 times more likely to incur an MRP.' It is important to note
that the analysis in the study included all Medicare patients in
a plan, not just an MTM-eligible population.'*

Polypharmacy remains a significant challenge in geriatric
medicine, given the prevalence of multiple chronic conditions
among older adults, leading to a greater risk of drug-drug and
drug-disease interactions.’” A recent review highlighted 6 of 9
investigations that found positive associations between poly-
pharmacy and medication nonadherence.’> Weng et al. (2013)
found polypharmacy to be positively associated with the pres-
ence of potentially inappropriate medications among older
adults (e.g., Screening Tool of Older Person’s potentially inap-
propriate Prescriptions (STOPP) criteria).>* Moreover, Guthrie
et al. (2015) reported that the number of drugs was positively
associated with the prevalence of drug-drug interactions.”
CMRs and TMRSs, as part of the MTM service, may identify and
address MRPs among Medicare beneficiaries.”®

It is also important to highlight the sex differences identi-
fied in this study. Women were approximately 1.2 times more
likely to incur an MRP. Women are twice as likely to experi-
ence depression in their lifetime when compared with men.*
This fact, coupled with underreported depression among older

adults and consequently its treatment,”® may have affected the
results of this study. This finding may also have been influ-
enced by chronic conditions more prevalent among women,
prescribing of medications unique to women, and medica-
tion use behaviors that were unassessed in the current study.
Further research is needed to elucidate the type of MRPs that
are more prevalent in woman and in men.

Services such as MTM that are designed to optimize medi-
cation regimens through the identification and resolution of
MRPs serve to mitigate costs associated with medication-
related morbidity and mortality. However, identification of
patients more likely to benefit from these services is imperative
to maximize their effect and optimize use of finite resources.
This study’s findings suggest that MTM sponsors should con-
sider prioritizing their Medicare beneficiaries who have depres-
sion, as well as consider those with diabetes, CHF, respiratory
conditions, and ESRD as a priority for receipt of MTM services.
Further, these MTM providers should consider targeting poly-
pharmacy (beneficiaries taking 11 or more medications), since
these patients were nearly 2 times more likely to incur an MRP
than those taking fewer medications. Thus, highlighting and
targeting these high priority areas may increase the effect of
MTM programs and contribute to the optimization of health
outcomes given the finite resources of the Medicare program.

Limitations

Our study had several limitations. First, the study included
data from only 1 Medicare Part D provider, limiting the
generalizability of our findings. Furthermore, the data were
limited to only MRPs that resulted in a fax to a beneficiary’s
primary care provider, since interventions that do not result
in a fax are unable to be tracked. MRPs resolved directly with
patients or physicians via phone were not included in this retro-
spective study, potentially underestimating the relationship
between certain chronic diseases and MRPs. The relationship
between MRPs with region, race, household income, health
care utilization, annual drug spend, and number of prescrib-
ers was not assessed.!**” Future research is needed to assess
the types of MRPs and their associations with specific chronic
disease states.

B Conclusions

In this study of Medicare Part D beneficiaries from 1 pro-
vider, individuals with a diagnosis of depression or presence
of polypharmacy had the greatest chance of incurring MRPs.
Additionally, diagnoses of diabetes, CHF, ESRD, respiratory
conditions, and hypertension were significantly associated
with higher odds of incurring an MRP. Prioritizing Medicare
patients with these characteristics may enhance the effect of
MTM programs, while simultaneously optimizing health out-
comes and using health care resources more effectively.
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