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An Abstract of

The Economic Impact of a Hybrid Medication Adherence Intervention in Patients with
Metabolic Syndrome

by
Kevin Omerza

Submitted to the Graduate Faculty as partial fulfillment of the requirements for the
Master of Science Degree in Pharmaceutical Sciences

The University of Toledo
May 2015

Background: Individual pharmacy-based interventions have improved outcomes, but
have not solved the $290 billion problem of medication non-adherence. Combinations of
interventions have a potential to more heavily impact medication adherence, and
associated healthcare costs.

Objectives: To 1) Describe the implementation, and initial experiences, of a hybrid
model of pharmacy care for patients with metabolic syndrome, 2) Study the impact of a
hybrid model of pharmacy care on economic outcomes when compared to other
community pharmacy models of care in patients with metabolic syndrome. 3) To study
the impact of a hybrid model of pharmacy care on adherence to medications targeted by
the CMS Five-Star Quality Rating System in patients with metabolic syndrome.
Methods: This is an exploratory pilot of a large, prospective, randomized control study.
The hybrid model utilizes an appointment based model to provide adherence blister
packaging, Medication Therapy Management (MTM) and refill synchronization. A
second group receives adherence packaging and refill synchronization, a third group

MTM alone, and a control group receives none of the aforementioned services. Contact



between the researcher and participant occurs every three months, alternating between
face-to-face and telephonic. All four groups are compared for healthcare cost and
utilization, as well as adherence to medications identified by the Centers for Medicare
and Medicaid Services (CMS) STAR measures.

Participants were recruited from a local endocrinology practice within an
Integrated Delivery Network (IDN), and included adults within a certain health plan
selected from a Diabetes Center. Patients were required to have; diabetes, hypertension
and hyperlipidemia, and at least one medication for each disease state.

Cost data was obtained via medical and prescription claims. Medication
adherence was calculated from the claims data as the proportion of days covered (PDC).
Baseline consists of data for the six months prior to enrollment. This is compared, via
trend analysis, with data for six months post-enrollment.

Results: Initial economic outcomes showed promising trends in all of the intervention
groups. Overall, the hybrid model of care did not experience a change in total costs. This
is due to a decrease in medical costs and a concurrent increase in prescription costs.

Discussion: Literature suggests that the trends experienced may lead to prevention of
avoidable medical costs and long-term overall savings. Initial trends in medication
adherence suggest that the hybrid model of care may have an impact on CMS STAR
ratings. This may have policy implications as insurers plan to maximize their STAR
ratings. Further study, including the continuation and expansion of the current study, is

required to provide evidence to support the provision of the hybrid model of care.
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Chapter 1

Introduction

This chapter provides a brief introduction to important concepts of this study.

Background information, a need for the study and study objectives are presented.

1.1 Background

A lack of adherence to medications is a problem which leads to billions of dollars
annually in otherwise avoidable costs. Adherence is the extent to which patients take
medications as prescribed by their health care providers, with a lack of adherence termed
as medication non-adherence.' Taking medications as prescribed at least 80% of the time
has been shown to improve health and reduce hospitalizations.” Non-adherence to
medications contributes to an estimated $290 billion dollars in avoidable costs through
emergency room visits and hospitalizations which could be prevented through control of
patients’ disease states.’

Medication non-adherence can be attributed to multiple causes. Some causes are
due to the patient, such as concerns about medications or side effects®, increased age*'!,

6,1112

lower economic status and race.®” A lack of knowledge regarding disease or

treatment can also lead to lower adherence, as the patient does not understand how or

1



why to take their medications.'*"

Patients can forget to take their medication, or they can
forget the instructions, leading to missing a dose.">"” Patients who have more contact
with a healthcare provider have been associated with higher adherence.®'*** There are a
number of therapy related risk factors for non-adherence such as increased regimen
complexity, increased length of therapy and medication side effects.”*'"*!#2 Condition
factors, such as a lack of symptoms in diseases such as diabetes, hyperlipidemia and
hypertension, may lead to lower adherence, due to a lack of perceived benefit. 2

In addition to non-adherence to medications, the increase of long-term chronic
disease presents a risk of increased costs and utilization of healthcare. Studies have
shown that improved adherence, especially adherence levels higher than 80%, can

29-31

decrease overall healthcare costs in patients with diabetes,”2* hypertension, and

hyperlipidemia.”'!

Improving adherence to diabetes alone could provide a savings of
$8.3 billion annually.’> Metabolic syndrome is a group of chronic risk factors, which
increases the risk for a myriad of disease states such as heart disease and stroke.” A
study of long-term costs among a group of Medicare beneficiaries found that metabolic
syndrome increased healthcare costs by 20% over 10 years.’* The direct costs of care for
metabolic syndrome increases costs to the healthcare system. The costs of metabolic
syndrome are of great concern due to the fact that many costly health issues can be
avoidable with medications and lifestyle modifications.**~°

Recent reforms in healthcare reimbursement focus on improving quality, while
decreasing the cost of care, and reflect the importance of medication adherence. The

Center for Medicare and Medicaid Services (CMS) has implemented the Five-Star

Quality Rating System to measure the quality of care provided by health and prescription



drug plans. Three of the measures within this system target medication adherence in
diabetes, hypertension and hyperlipidemia respectively, and are given a greater weight
when determining a plan’s overall score.”” These ratings can have serious implications on
enrollment, reimbursement and contracts for health plans. Plans may receive bonus
payments for exceeding, or penalties for failing to meet, predetermined thresholds. Due
to the potential cost savings and reimbursement implications of improved adherence,
targeted interventions by healthcare professionals are economically attractive.”®
Interventions to improve adherence are as varied as the causes of non-adherence.
Various healthcare practitioners have tried strategies aimed at the causes of non-
adherence.” This includes behavioral and educational interventions.” Behavioral
interventions include the timing, packaging and reminder strategies for medications and
educational interventions include providing oral and written information to individuals or
groups. Unfortunately, studies assessing the economic outcomes of such interventions are
scarce in the literature. In the studies which assess economic outcomes, the majority of
interventions are provided by pharmacists. Pharmacists can play a key role in providing

l .
and have an extensive

adherence interventions, as they are accessible to patients,”
knowledge of medications.*” Pharmacists have provided interventions such as pillboxes,
unit-of-use packaging, calendars, written or telephone refill reminders, dosage-schedule
changes, counseling, education and medication therapy management (MTM).*
Medication therapy management (MTM), specialized adherence packaging, and refill
synchronization are three interventions which are becoming more common. MTM is a

means to educate the patient regarding their disease state and medications.”” MTM has

been shown to improve adherence and reduce overall health care costs. MTM programs



have been found to greatly decrease healthcare costs through improved disease control,
and avoiding unnecessary healthcare utilization.***’ Due to this improved disease state
control, the savings have been shown to range from $1.29 to $12.10 for each dollar spent

. . 4851
to provide the service.**”

Patients and providers have additionally noted the benefits of
MTM programs on healthcare quality and satisfaction.””"***>* Adherence packaging
involves dispensing medications in specialized packaging which is designed and
organized to promote remembrance of medication dosage times.”*’ Patients have found

that this makes medications easier and safer to take.’>®?

MTM can be provided within an
Appointment Based Model (ABM). An ABM involves scheduling MTM visits in
advance. This allows both the pharmacist and the patient to prepare for the visit.
Providing MTM within an Appointment Based Model can help to make MTM sessions
more efficient and effective.”” Adherence packaging has been shown to improve
adherence and prevent discontinuation.”*”’ Refill synchronization is a strategy in which
the refill times of all medications are scheduled to occur at the same time, making it
easier for patients to obtain their medications.®**® This can reduce regimen complexity,®*
and limit the burden on the patient through decreased visits to obtain medications.®>*"%%
This decreased burden led to patients having medications more consistently and an
improvement in adherence.®*

Pharmacy-based interventions have often been studied alone and have been
known to be effective in improving adherence, but it has been shown that combining
interventions has a greater effect.”” A handful of studies have attempted combinations of

70,71

interventions. While these studies did show an improvement in adherence, they did

not assess if the results were due to the combinations of interventions or due to the



individual interventions they contained. Further studies are needed to determine the effect
of combining multiple interventions.

The changing healthcare landscape, including the Affordable Care Act, provides a
focus on decreasing healthcare costs and improving collaboration of healthcare
professionals.’”” In recent years, MTM has become more integrated into Medicare, with
all Medicare Part D sponsors required to offer MTM coverage.”” This increased coverage
has led to an increase in MTM provision, allowing more patients to benefit from the
outcomes.’* Outside of the increasing provision of reimbursement for MTM, provision of
pharmacy services are not often covered by health care payers. Reimbursement can
incentivize, as well as allow the ability to provide, the provision of pharmacy services.
This, in turn, can improve the overall quality of care provided, leading to long term
economic implications for payers. In order to incentivize this coverage, evidence of the

economic impact of these services must be shown.

1.2 Problem Statement
The impact of a hybrid model of care, which combines multiple interventions

needs to be studied to assess the impact on adherence, costs and healthcare utilization.

1.3 Goal
To provide evidence of the economic value of a hybrid model of care consisting
of adherence packaging, refill synchronization and MTM within an appointment based

model.



1.4 Objectives

1. To describe the implementation, and initial experiences, of a hybrid model of
care for patients with metabolic syndrome.

2. To study the impact of a hybrid model of care on economic outcomes when
compared to other community pharmacy models of care in patients with
metabolic syndrome.

3. To study the impact of a hybrid model of care on adherence to medications
targeted by the CMS Five-Star Quality Rating System in patients with metabolic

syndrome.



Chapter 2

Literature Review

This chapter provides a brief insight into major concepts of this study. A review of the
literature has been conducted focusing on the impact of medication adherence, metabolic

syndrome, the financial burden of both and strategies to improve adherence.

2.1 Medication Adherence

Adherence to a medication regimen is generally defined as the extent to which
patients take medications as prescribed by their health care providers." Medication
adherence involves active, voluntary, and collaborative involvement of the patient in
treatment of disease.”” This requires that the patient is educated enough to make an
informed decision. The patient must understand the nature of the medical problem, be
committed to addressing it, and believe the prescribed medication is an effective means
of treating the problem. The term “adherence” is preferred by many health care providers
over the term '"compliance", as “compliance” suggests that the patient is passively
following the doctor's orders.”® Both terms can be found in the literature, and are often
used interchangeably. A third term, persistence, is also frequently used. Persistence refers

to the behavior of taking the full course of therapy for the prescribed duration.”” For
7



chronic conditions, persistence equates to the continuation of a medication, but also can
be used as a measure of the time elapsed since the initiation of a medication which can be
helpful in therapeutic decisions.

A lack of adherence can subdivided into primary and secondary non-adherence.
Primary non-adherence refers to a patient failing to pick up the first fill of a prescription
in a timely manner.”® Data to measure primary non-adherence can be obtained via
matching medical records to prescription claims or via patient survey. The necessity of
matching prescribing records with pharmacy claims or surveying patients has led to a
lack of data on primary non-adherence, although electronic prescribing is providing an
casier means collecting data.”® Estimates of primary non-adherence after hospital
discharge have been found to be 17% for blood pressure medications” and 24% among
hospital patients®’. Chronic medications tend to have higher rates of primary non-
adherence.’’ A survey of patients not picking up a cholesterol medication, found that the
most common reasons were concerns regarding the medication, including side effects,
and a decision to try lifestyle modification instead.* Knowledge of, and interventions to
prevent, primary non-adherence can help to improve the number of patients who pick-up
a medication.® This information could potentially also then be used to help patients to
continue picking up their medications.

By contrast, secondary non-adherence is related to inability to take a medication
as prescribed and not obtaining refills in a timely manner, or not obtaining them at all.’
This data can be obtained via a number of different techniques, such as pill counts, direct
observation of the patient, biochemical analysis of patient’s blood, patient self-report, and

electronic medication monitors. Unfortunately, these techniques can be resource intensive



and in the case of self-report rely on patient honesty. To overcome these limitations,
pharmacy claims databases can be analyzed to assess secondary medication adherence.
Due to the myriad of options, and relative ease of measuring secondary medication
adherence, it is more often reported in the literature.”® A common goal for medication
adherence, at which patients are considered adherent, is having medications 80% of days.
In a study of over 700,000 patients, it was found that 72.3% of high blood pressure,
65.4% of diabetic 54.6% of high cholesterol patients were adherent.* Additionally
having more chronic diseases resulted in lower adherence.** The rates of medication

adherence are not ideal, and this has a significant impact on healthcare costs.*

2.2 Economic Impact of Medication Adherence

The association between medication non-adherence and healthcare cost and
utilization has been studied for decades. The New England Healthcare Institute noted that
non-adherence, in addition to suboptimal prescribing, drug administration, and diagnosis,
results in avoidable health care spending of approximately $290 billion each year.’ It has
been projected that improving adherence to diabetes alone could provide a savings of
$8.3 billion annually through decreased hospitalizations and emergency department
visits.”> Medication non-adherence produces a significant burden on the American
healthcare system.

Medication non-adherence affects many different components of overall
healthcare cost. A study conducted by Sokol et al studied the effect of increased
adherence of healthcare costs. They analyzed adherence and cost claims through database

review. Patients with hyperlipidemia and diabetes had significant reductions in medical



costs with adherence levels >80%. A significant decrease in hospitalization risk can help
to explain this reduction in cost. As a result of improved adherence, the costs of
medications increased. This increase in medication cost was more than offset by the
decrease in medical costs, resulting in a decrease in overall healthcare costs.
Hypertension was also associated with a decrease in hospitalization risk, however this did
not result in a significant decrease in medical costs as hypertension has a lower risk of
complications.®> An analysis by Roebuck et al. also found that medical cost savings offset
prescription cost increases. Cost-benefit ratios were found to be 1:10.1 for hypertension,
1:6.7 for diabetes and 1:3.1 for hypertension. Increased adherence was also associated
with a decrease in hospitalizations and emergency department visits.*® Interventions to
improve medication adherence can lead to an increase in prescription costs, but can lead
to a decrease in overall healthcare costs.

The overall healthcare costs of medication non-adherence seen in the literature are
most commonly reported for diabetes medications. A database analysis by Shenolikar and
Balkrishnan studied the association of adherence and healthcare utilization for the first
year of a diabetic prescription. An increase in the medication possession ratio by 10%
was found to be significantly associated with a 6.9% decrease in likelithood of
hospitalizations and a 5.1% decrease in likelihood of emergency department visits.”
Similarly, Balkrishnan et al. found that a 10% increase in the medication possession ratio
was associated with an 8.6% to 28.9% decrease in annual costs.®” It is important to note
that the association of costs and adherence is not perfectly linear. Because of this, a
decrease in healthcare costs may not be seen until adherence exceeds 20-39%, although

greater savings are found with higher levels of adherence.”® While adherence can
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decrease overall healthcare utilization, outpatient visits can increase. A study conducted
by Egede et al. found that adherent patients, >80% refill adherence, experienced 37%
higher pharmacy costs and 7% higher outpatient costs. This was more than offset,
however, by a 41% decrease in hospitalization costs. It was estimated that an annual
savings of $661 million annually could be saved if all patients were >60% up to $1.16
billion if all patients were to have “perfect”, or 100%, adherence.®® Adherence to
medications not directly indicated for diabetes can provide economic benefit in diabetic
patients. For example, studies have assessed adherence to lipid lowering medications*’>*
and antihypertensive®® medications, and shown associations between improved adherence
and decrease healthcare utilization and costs in patients with diabetes.

Although not as prevalent, studies have also assessed the economic effects of
adherence in patients with hypertension and hyperlipidemia. The associations are similar
to those in diabetic patients, with slightly lower decreases in healthcare costs. Adherence
in hypertensive patients has been associated with decreased hospitalizations, as well as
healthcare costs.”?° Additionally, a decrease in disease related emergency department
visits can also be seen.’® In hyperlipidemia patients, adherence has similarly been
associated with a decrease in hospitalizations and a decrease in healthcare costs,
excluding the cost of medications.”’ Due to the potential cost savings of increased
adherence, interventions by healthcare professionals can be economically attractive if
designed to minimize cost.® A large portion of the increase in healthcare costs has been
driven by chronic disease, especially those which are poorly controlled. Diabetes,

hypertension and hyperlipidemia are three of the most common chronic disease states,

and are all associated with metabolic syndrome.
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Medication adherence has recently taken on an increased economic significance
through healthcare reforms. In addition to medication adherence lowering the cost of
care, it is now being tied directly to reimbursement via the Five-Star Quality Rating
System through the Center for Medicare and Medicaid Services (CMS).*” This system
measures the quality of care provided by Medicare Advantage and Medicare Part D plans
on a scale of one to five stars, with one being poor, three being average and five being
excellent plan performance. These star ratings are used by CMS, as well as publicly
reported on the CMS website. Plans are measured across multiple domains including
customer service, member experience and clinical measures. Part D plans are rated on 13
measures, while Advantage plans are rated on 44, of which three are measures of
medication adherence.’’

These three measures of medication adherence include adherence to statins for
hyperlipidemia, renin-angiotensin-aldosterone system inhibitors (RAAS-I) for
hypertension, and six classes of oral diabetes medications. Adherence is reported as the
percent of members who have greater than 80% adherence measured by Proportion of
Days Covered (PDC). Medication adherence is a clinically-relevant measure, and
accounts for a significant portion of the overall score due to being assigned a weight 3
times higher than that of most other measures. When measuring adherence for the star
ratings, the measures look at the percentage of patients within a plan who are adherent.
Star rating thresholds are adjusted annually based upon performance. The 2015 adherence

thresholds for five star ratings are shown in Table 2-1.
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Table 2-1 Thresholds for 5-Star Ratings37

Medicare Advantage Plans Medicare Part D Plans
Stars 1 2 3 4 5 1 2 3 4 5
Diabetes <69 | 69-73|73-77|77-81| >81 | <74 | 74-79 | 79-82 | 82-85 | >85
RAAS-I <72 | 72-76|76-81 | 81-85| >85 72 72-76 | 76-81 | 81-84 | >84
Statin <59 | 59-68 | 68-76 | 76-83 | >83 <62 | 62-69 | 69-75 | 75-78 | >78

*These numbers represent the percentage of plan beneficiaries who are adherent to their
medications

There are many implications of the overall star ratings. Plans that earn a rating of
four or five stars are eligible to receive a quality bonus payment of 4% and 5% of their
total reimbursement respectively. In addition, a high rating can have enrollment
implications. Star ratings are publicly reported and visible when members are selecting
their plans. This allows members to compare the quality of the plan, as well as the cost
when making their decision. Plans that receive a five star rating will be accompanied by a
high performing icon, making it easy for members to identify the top performing plans.
For the 2015 enrollment year, there were 11 Medicare Advantage and three Part D plans
that achieved this status. Plans that achieve a five star rating also have the advantage of
being able to enroll members during a special enrollment period extending from
December 8" to November 30™ of the following year.

While strong performance on quality measures is rewarded, poor performance has
consequences. Plans that fail to achieve average performance, a rating of at least three
stars, will be associated with a low-performing icon making it easier for members to
identify plans with poor performance. For the 2015 enrollment year, seven total plans
received a low-performing icon.” In addition to enrollment implications, plans that fail to
achieve average performance for three consecutive years may be removed from

Medicare. For 2015, CMS chose not to remove any poor performing plans, as all poor
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performers were showing signs of improvement. CMS maintains this authority for future
years. Due to the increased focus on the quality and cost of care, as well as
reimbursement and enrollment implications, there is an incentive for plans to improve
adherence. The star ratings measure adherence to medications for diabetes, hypertension

and hyperlipidemia, which are all associated with metabolic syndrome.

2.3 Metabolic Syndrome

Metabolic syndrome is the name for a group of risk factors which increase the risk
of heart disease, stroke as well as a myriad of other disease states. The five risk factors
involved are; an elevated waist circumference, elevated blood pressure, elevated
triglycerides, low high density lipoprotein-C and an elevated fasting blood sugar. The
definitive criteria for each of these components are listed in Table 2-2. In order to be

diagnosed with metabolic syndrome, at least three of the risk factors must be present.

Table 2-2 Risk Factors of Metabolic Syndrome

Risk Factor Term Criteria
E}evated waist Abdominal obesity .>4O in (192cm) in n910en or >35
circumference in (88cm) in women
Systolic  BP  >130mmHG,
Elevated Blood : .
evated Bloo Hypertension diastolic BP >85mmHG, or on
Pressure . . 33
antihypertensive therapy
Triglycerides > 150 L
Elevated . . rlg.yce'ndes B mg/dL or
} ; Hyperlipidemia | medications  for  elevated
Triglycerides . .y 33
triglycerides
HDL-C<40 mg/dL in men or
Low HDL-C Dyslipidemia <50 mg/dL in women or
medications for low HDL-C™*
Elevated fasting Hyvperelveemia >100 mg/dL or medication for
blood sugar YPRIEY elevated glucose™
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Metabolic syndrome is a prevalent risk factor in the United States. A study
conducted by Alberti et al. was designed to assess the prevalence of metabolic syndrome,
the individual risk factors and their change over time from 1999 to 2010.” Data was
obtained through National Health and Nutrition Examination Surveys. Overall, it was
found that the prevalence of metabolic syndrome in the United States declined from
25.5% to 22.9%. The risk factors, however, were variable. Hypertension decreased from
32.3% to 24% and hyperlipidemia decreased from 33.5% to 24.3%. These decreases were
found to have coincided with an increased in recognition and treatment with medications.
The decreases in two risk factors were partially offset by a rise in abdominal obesity from
45.4% to 56.1% and a rise in elevated blood sugar from 12.9% to 16%.”"’

Metabolic syndrome is associated with an increased risk of morbidity and
mortality. Metabolic syndrome can lead to plaque build-up in arteries, as well as alter
heart muscle, leading to heart disease, heart attack and stroke.”” An analysis of the
NHANES II data conducted by Malik et al. supported this increased risk.”* Metabolic
syndrome was associated with an almost two fold increased risk of death due to coronary
heart disease and cardiovascular disease, and a 1.5 increased risk of death due to any
cause. The risk of cardiac death was much higher in patients with metabolic syndrome,
when compared to having only 1-2 of the risk factors. Even those with one or two of the
metabolic risk factors are at an almost two-fold-greater risk of cardiac death. This
increased risk of death highlights the importance of adequate control of all risk factors.”

In persons with metabolic syndrome, up to 80% of coronary heart disease events,

such as heart attack and stroke, may be preventable from optimal control of triglycerides,
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cholesterol, and blood pressure.’® These components of metabolic syndrome have
become targets for lifestyle modification, medications, and surgical interventions.”

Lifestyle modification seeks to control the levels of cholesterol, blood sugar and
blood pressure, and is a first-line therapy for metabolic syndrome.”® Common lifestyle
modifications include body weight control, specialized diets, regular physical exercise,
smoking cessation, and decreased alcohol intake.”® Lifestyle modification has been
shown to be a cost-effective method for controlling disease progression.”” Treatment
guidelines have lifestyle modification as initial therapy in combination with medications,
with the exception of mild elevated cholesterol in which it is the sole initial
treatment.”®*** Lifestyle modification is continued throughout treatment, and its
contribution to treatment cannot be overemphasized.”®

While lifestyle modification has been found to be a cost-effective treatment, it is
often insufficient to control metabolic syndrome, necessitating the need for medication
therapy. There are a large number of effective medications to control the risk factors of
metabolic syndrome. Elevated blood pressure treatment includes multiple classes which
focus on promoting removing fluids from the body, altering the blood vessels, or slowing
the heart rate.”® Medications for cholesterol are aimed at preventing cholesterol from the
diet from being absorbed and helping the body to process cholesterol.”® Diabetes consists
of elevated blood sugar is divided into two types. Type I diabetes involves the inability of
the body to produce insulin, which is required by the body to breakdown sugar.
Treatment for Type I is limited to insulin replacement through injection of insulin
products.”® Type II diabetes occurs when the body is not capable of breaking down sugar

with insulin. There are various mechanisms for type II therapy, including decreasing the
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amount of sugar absorbed, increasing the production of insulin and increasing the
effectiveness of insulin.”” For each disease state, one medication is started initially, and if
1s not effective, an additional medication with a different mechanism of action is
added.”*** Medications, in combination with lifestyle modification, are considered to
be cost-effective when utilized to control disease. These treatments prevent costly disease
progression and higher cost treatments such as surgery, with non-adherence leading to

increased healthcare costs.”’

2.4 Cost of Metabolic Syndrome

Chronic diseases are expensive to treat. In the United States, over 50% of the
population has at least one chronic disease, with 4.9% of Americans having four or more
chronic diseases.'™ Patients with multiple chronic conditions can have a large impact on
the cost of healthcare. The Veteran’s Affairs administration devotes >90% of its
resources to patients with multiple chronic conditions.'” In 2010, 14% of Medicare
beneficiaries had six or more chronic diseases, and accounted for a disproportionate 46%
of total Medicare expenditures.'” Additionally, access for those with multiple chronic
conditions is set to improve under the Affordable Care Act, increasing the burden on
insurers.'”

Diabetes, hypertension and hyperlipidemia are three chronic disease states which
lead to the increase in healthcare costs. In insured patients, most of this cost is born by
the insurer. A study of the Veteran’s Affairs health system analyzed costs of patients with

multiple disease states.V A patients with three or more medications accounted for 32-35%

of patients, and 65-67% of all healthcare costs. Among those with three or more disease
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states, diabetes, hypertension, and hyperlipidemia was the most common combination,
present in 24% to 29% of patients. Metabolic syndrome leads to median annual health
care costs of $7,000 per person, however, poor control can lead to far greater costs.
Combinations of chronic diseases including conditions such as chronic heart failure,
ischemic heart disease, renal failure, and stroke can lead to median annual costs upwards

" The common triad of

of $50,000 per person in individuals under the age of 65.
diabetes, hypertension, and hyperlipidemia is a burden on health systems outside of the
Veteran’s Affairs health system as well. A study conducted by Boudreau et al utilized
data from three integrated delivery networks to compare healthcare utilization and costs
of treatment for those with, and those without, metabolic syndrome. Patients with
metabolic syndrome incurred an additional $2,000 in healthcare costs annually. This was
driven by greater utilization of outpatient and inpatient services, as well as greater need
for medications. A majority of this increase in cost and utilization was attributed to
diabetes treatment.'®® Given that the prevalence of metabolic syndrome has been found to
be as high as 35% of the United States.'® This presents a large cost to healthcare payers.
Metabolic syndrome increases current healthcare costs, and can elevate future
healthcare costs as well. A study conducted by Nichols and Moler looked at treatment
costs for over 50,000 patients with components of metabolic syndrome in a large health
maintenance organization.'” Patients with metabolic syndrome accrued over $4,500 in
annual costs for treatment. Each component of metabolic syndrome contributed to
outpatient visit and medication costs. Beyond treatment costs, which included
medications and outpatient care, 4.1% of patients required a hospitalization related to

cardiovascular disease. Hospitalizations related to cardiovascular disease, which is
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associated with poor control of the components of metabolic syndrome, incurred costs
which were significantly higher. These hospitalizations produced additional costs of
$11,000 to $14,000 annually per patient. The cost associated with a hospitalization far
exceeded the costs of maintenance treatments such as medications and outpatient
visits.'” As cardiovascular disease, and resulting hospitalizations, is largely preventable
through control of metabolic syndrome,*® it is important to develop effective strategies to
control metabolic syndrome, and allocate resources accordingly.

The increased cost and utilization due to metabolic syndrome occurs in both
working age and elderly populations. An analysis of employee data of a large US
employer found that those with metabolic syndrome had annual treatment costs of $4,603
compared with $1,859 with no risk factors of metabolic syndrome. Both medical and
pharmaceutical costs increased, with medical costs averaging $259 higher for those with

metabolic syndrome.'®

When short-term disability costs are included, employees with
metabolic syndrome have costs 3.66 fold higher than employees without metabolic
syndrome.'"” Higher healthcare costs also translate from the working age population to
the elderly population. A study by Curtis et al. found that Medicare costs were also
higher in patients with metabolic syndrome when compared to those without. Patients
with metabolic syndrome incurred, on average, an increase of 50% in total healthcare
costs over a 10 year period, with a significant amount due to preventable complications
and disease progression.”* Additionally, metabolic syndrome is becoming more prevalent
in adolescents which provides a longer potential duration of disease, and a greater chance

of progression to more costly conditions.'® As an increasing portion of the United States

has risk factors included in metabolic syndrome, it is important to control these risk
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factors and prevent their progression. While medications can be a cost-effective means of
controlling healthcare costs for diabetes,”” hypertension,'” and hyperlipidemia'"® through

109 In

preventing complications, they only have an optimal effect when taken regularly.
order to design effective interventions aimed at improving adherence and reducing

healthcare costs, especially among those with chronic diseases, an understanding of the

factors contributing to medication non-adherence is required.

2.5 Factors Affecting Medication Adherence

Medication adherence can range from absolute adherence to perfect adherence,
although 80% adherence is shown to be a threshold to achieve adequate effects from
medications. When patients are non-adherent, they are often in the area termed “partial

"1 This can

non-adherence” referring to taking some, but not all, of the prescribed doses.
manifest as regular or irregular non-adherence. Regular non-adherence occurs when
missed or mistimed doses happen consistently, whereas irregular non-adherence occurs
when patients experience periods of non-adherence deemed “drug holidays”.''? The most
common forms of non-adherence are not taking doses or delays in administration, with
occasional events of overconsumption.'” Reasons for non-adherence vary widely, as
patients have many factors influencing the taking of medications. As 80% adherence is
often necessary to achieve the benefits of medication therapies, the barriers of adherence
need to be identified in each patient to help in selecting appropriate interventions.

There are a number of barriers to medication adherence. The World Health

Organization has divided factors affecting adherence into five dimensions.''* These

dimensions include patient related factors, therapy related factors, condition related
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factors, social and economic factors, and health system related factors. The five
dimensions of medication adherence are described in Table 2-3.

Patient-related problems have often been studied in relation to medication
adherence. The common belief that patients are solely responsible for taking their

114

treatment is misleading, as other factors also affect adherence to treatment. ~ Patient

related factors include both physical and psychological factors.

Table 2-3: Five Dimensions of Medication Adherence

Dimensions of
Examples

Non-adherence

Physical: Visual, Hearing, Cognitive, and Swallowing
Impairment; Age; Race

Patient Psychological: Knowledge and Perceived Risk of Disease;
Perceived Benefit, Adverse Effects, Fear of Dependence of
Medications; Confidence in Ability to Follow Treatment;
Motivation; Forgetfulness

Therapy Complexity of Regimen; Duration of Therapy; Side Effects; Lack

of Benefit
Condition Chronic Disease; Lack and Severity of Symptoms; Mental
Disorders; Comorbidities
Social and Low Health Literacy; Lack of Social Support; economic status;
Economic Lack of Health Insurance

Health-system | Provider-Patient Relationship; Lack of Access to Healthcare;
Continuity of Care

Physical impairments can impact medication adherence. Visual impairment can

make taking medications more difficult, such as making it difficult to read labels or be

able to distinguish between different pills, resulting in lower adherence.'”

Utilizing
larger and higher contrast printing can help to alleviate this issue of visual impairment.''®
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Hearing impairment can also cause difficulty in taking medications, as it can be difficult

for patients to comprehend instructions from a physician.''”'"®

It is important to ensure
patient understanding of instructions, as well as provide patient-appropriate written
materials to aid in medication adherence.''® Cognitive impairment can lead to difficulty
understanding directions, requires scheduling medication administration into the daily
routine, and leads to uncooperative patients.'' Patients with a cognitive impairment
should have caregivers to assist with medical care.''® An additional impairment affecting
adherence is a difficulty in swallowing.'*’ Health care professionals should ensure the

ability of the patient to swallow prior to prescribing solid dosage forms.''®

If the patient is
unable to swallow, it may be more appropriate to select an alternative dosage form such
as a liquid or injection. In addition to physical impairment, patient demographics can also
contribute to medication non-adherence.

Demographics can have an impact on medication adherence. Patient age can have
an effect on medication adherence, with older patients having higher adherence rates to

27.9-11 . . . -
3791 and oral diabetes medications.’

lipid medications,”” antihypertensive medications,
™ In addition to age, patient race has also been identified as a factor, with Caucasians
reported as having higher rates of adherence.”’ This can be due to disparities in access
healthcare, as well as patient beliefs.°

Also affecting adherence are patient beliefs and perceptions regarding disease
states and medications. Patient perceptions regarding their disease state, such as severity
and risks, can have a large effect on medication adherence.”> Chronic diseases without

symptoms, such as hypertension, tend to have low adherence, illustrating the need for

patients to be educated on the risks of not receiving treatment.”* Medication perceptions
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include concerns of side effects, perceived benefit of a medication, and fear of
dependence on medications.” A study performed by Phatak and Thomas used the Beliefs
about Medications Questionnaire and Morisky Medication Adherence Scale to assess the
association of various medication beliefs on medication adherence. The three negative
medication beliefs listed above accounted for 22.4% of the non-adherence of patients.
Potential side effects, and other perceived harmful effects, are associated with lower
adherence levels, as patients may perceive the side effects to outweigh the benefits of the

121

treatment. ©* A belief that the medication will not provide an improvement in health has
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also been associated with lower adherence, as the medication may cause harm.
many patients, the fear of becoming dependent on, or addicted to, prescription
medications has been shown to influence adherence.'”'* These same beliefs lead to a
decrease in adherence through increasing the risk of forgetting to take medications and
forgetting to refill medications.'® These perceptions are often due to misconceptions, and
highlight the importance of educating patients on disease states and medications.

It 1s also important to note that patient beliefs about themselves can affect
adherence. Patients who have low self-efficacy, who do not feel that they are capable of
taking their medications, are 4.3 times more likely to be non-adherent.” It is important to
include the patient in medical decisions to give them the perceived ability to control their
disease in order to improve their self-efficacy. A lack of motivation to adhere to

124

medication has also been implicated in non-adherence. ~ This lack of motivation stems

from the disease and medication perceptions listed above, once more highlighting the
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importance of patient education. © When medications are prescribed, patients must be

educated and provided with the support they require to adhere to medication therapies.
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Many times, non-adherence is due to forgetfulness on the part of the patient.
Patients can forget to take their medication, or they can forget the instructions, leading to
missing a dose.”> Forgetting a dose has been found to be the most common reasons for
non-adherence to medications.'®!* Common interventions can include reminder
strategies, timing medications into the daily routine, and specialized packaging.'*®
Forgetting instructions can also lead to non-adherence through not understanding when
and how often to take medications.'*” Patient forgetfulness regarding instructions can be
occur even within the first 30 days, illustrating the need to reassess understanding at each
visit, as well as provide written instruction.'?’

There are a number of therapy related risk factors for non-adherence. The
complexity of a medication regimen for a disease can affect the extent of medication
adherence. As such, medications dosed once daily tend to have higher adherence levels
than those dosed multiple times daily.'®''*! Another contributor to complexity is the
number of medications in a regimen. A medication regimen involving more medications
results in improved adherence as medications can serve as reminders to take other
medications®”**%. One exception to this is the use of fixed-dose combination pills. A
study by Melikian et al. found that patients who are switched from multiple pills to a
combination pill have higher adherence. Patients who are initiated on a fixed-dose
product also had higher adherence compared to patients initiated on separate
medications.'”® In patients on multiple medications, low adherence levels can be
misleading. In a study by Grant et al. of patients on multiple medications, it was found
that 71% of patients who were deemed non-adherent were perfectly adherent to all but

one medication. This can be important to consider when determining a medication
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regimen, including number of medications and number of daily doses. In addition to the
complexity of therapy, increasing the length of therapy leads to lower adherence.” This is
especially important for chronic medication, which a patient will take for life. There are
many therapy factors which can affect adherence, which should be taken into account
when designing a medication regimen.

Similar to patient perceptions, side effects and a lack of a benefit can lead to non-
adherence. Side effects are a common reason for non-adherence as well as
discontinuation of medications.”'** Additionally, a medication which does not provide a
benefit which can be seen by the patient, as is the case in diseases without symptoms, is

at high risk of non-adherence.’*

This once again illustrates the importance of educating
patients on the importance of medication therapy.
The disease itself can provide risk factors for non-adherence. Just as long-term

114
1.

treatment can reduce adherence, long-term diseases can as well.” " This corresponds with

524 In addition to the disease

a lack of disease symptoms contributing to non-adherence.
state being treated, patients with multiple comorbidities have been found to have higher
adherence rates when compared with patients with only one disease state.®”'""'* This is
due to the fact that medications for one disease can serve as reminders to take

. . . 22
medications for other diseases. &7

Education regarding the conditions of a patient can
help to alleviate some of the risk factors of medication non-adherence.

The socioeconomic status of the patient includes many criteria, including low
health literacy, a lack of social support, lower economic status and a lack of healthcare

insurance. Health literacy is the ability of the patient to understand the information

needed to appropriately manage their disease.'” Low health literacy jeopardizes the
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ability of patients to take their medications safely and effectively, leading to a decrease in

. . 13,14
medication adherence.'™

Interventions should seek to provide health information at a
level similar to the health literacy of the patient.** Social support from medical workers
and family can also impact adherence, with lower support being associated with lower

131,132
adherence. !’

It remains to be seen, however, if interventions aimed to improve social
support will lead to increased adherence.'”® These social aspects can lead to reduced
adherence, although there is not a large amount of data to support interventions targeting
these risk factors to improve adherence.

In addition to patient social factors, economic factors also have been shown to
affect medication adherence. The economic status of a patient is associated with
adherence. Patients with higher incomes have higher adherence levels,” while those with
lower incomes and those receiving social assistance have lower adherence levels.!' In
addition to economic status, increased insurance coverage is also associated with better

121
adherence.

The impacts of these economic factors on adherence highlight the economic
disparities in healthcare, as well as the importance of access to care.

Medication adherence is not solely the responsibility of the patient, and the
healthcare system can significantly affect adherence levels. The fractured provision of
healthcare has contributed to non-adherence, including the relationship of the patient and
healthcare provider, a lack of access to care, low continuity of care and the costs of
medications. Patients who have more contact with a healthcare provider have been
associated with higher adherence by a number of studies.®'**°

Access to, and continuity of, care has been associated with medication adherence.

A lack of access to care, including medical care and pharmaceutical care, leads to a
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decrease in medication adherence.

This lack of access is targeted by interventions
ranging from monetary assistance to community clinics.'*>'*® Continuity of care is often
seen by patients to mean that they have a consistent primary care physician."*’ Increased
continuity of care can lead to more confidence and a better relationship with the

physician.'*®

A lack of continuity of care has been associated with lower medication
adherence.'*'* Patients who have more than one prescriber,™'' and who utilize more
than one pharmacy'’** have lower adherence levels to antihypertensive therapy.
Medication adherence can be impacted by both the relationship with the provider as well
as continuity of care.

Medication cost is also a barrier to medication adherence. Higher medication
costs'>’ and higher copayments'*' are associated with lower adherence. One study found
that each $5 increase in cost to the patient resulted in a 15% decrease in the odds of being
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adherent. ™ Cost is a significant barrier to adherence, and many programs are available to

help reduce the cost to the patient, with many programs showing promising results.'*>'**
Medication cost is a barrier to medication adherence, which includes the cost of the
medication as well as patient copays. It is of paramount importance that factors impacting

medication adherence can be identified and targeted for intervention to improve

medication adherence.
2.6 Measurement of Medication Adherence

The methods utilized to measure medication adherence can be direct measures

and indirect measures. Within each subtype, there are a number of available methods. It
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is important to note that they all have their strengths and weaknesses, and that there is not
a true “gold standard” of measuring medication adherence.'*’

Direct measures involve the healthcare professional directly assessing adherence.
This can be done through obtaining serum concentrations of the drug, administering the
medication to the patient or observing the administration of the medication. These
methods provide a more reliable measure of adherence when compared to indirect
measures, but are not without their faults. The main limitation is the resources required to
use these techniques.'*> They require healthcare professional time, lab services or both. In
addition, the measurement of serum levels only measures the adherence of the past few
doses, and may not provide a clear picture of the medication adherence throughout the
time interval between measurements. Due to the limited time period measured through
serum levels, they are subject to distortion through “white coat adherence”.'*® White coat
adherence is a behavior pattern in which patient adherence increases in the days
approaching an appointment. This can lead to an overestimation of the overall adherence
of the patient.

Indirect measures of adherence involve assessing adherence through means other
than direct observation or measurement. This can include asking the patient about their
adherence, asking the patient to keep a medication diary, performing pill counts, using
electronic medication monitors, and analyzing rates of prescription refills. Questioning
the patient or caregiver, or having them maintain patient diaries are methods which are
relatively easy to use, and therefore can be helpful in busy environments or situations
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with limited time. ™ While they can be relatively accurate, especially amongst patients

who claim to be non-adherent,'*’ patient responses can be intentionally or unintentionally
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inaccurate.'*® This can result in the health care provider’s overestimating the adherence
of the patient. Pill counts can involve the patient bringing their medications to be
counted, and having the counts compared to the quantity they should have remaining.
This quantity is based off of the total days supply and the days since the last refill. While
this measure is simple to perform, it only provides the number of medications taken, not
when they were taken.'*” Pill counts are also susceptible to distortion by the patient
through “pill dumping”, taking extra doses periodically, and require the patient to bring
in the pill bottle.'* Electronic medication monitors are a newer method of measuring
adherence. This involves a pill container with a microchip in the cap which records when
the bottle is opened. This data can then be viewed by the healthcare professional to assess
adherence. This provides a continuous monitoring of medication administration, as it also
provides time information on when the dose is taken. This information can be very useful
to assess adherence but has limitations. The microchip in the cap adds cost to the
prescription. In addition, the patient must use the container to store their medications and
cannot transfer them into a pillbox with their other medications."” It also requires that
only one dose is removed from the container at a time, and assumes that the dose is
administered at the time of opening, which may not always be accurate.'* There has also
been an analysis of combination of electronic medication monitors, pill count and patient
self-report in HIV patients. The resulting composite adherence score was found to
correlate better with viral load, but the authors acknowledged that this method would be
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burdensome to use in clinical practice.© A common method widely used is the

calculation of refill adherence from claims databases.
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Prescription claims can be analyzed to assess if patients have the medications they
are to take. Utilizing prescription claims is an economical and timely way to obtain
adherence information.'”* Analyzing refill adherence is becoming easier with the
increased availability of prescription claims information.” Once the refill information is
obtained, there are a number of different statistical equations which can be applied.'>
The most commonly used equations are the mediation possession ratio (MPR) and

proportion of days covered (PDC).? Equations of MPR and PDC are shown in Figure 2-1.

MPR
Total Rx Days Supply

Length of Index Period

PDC
Length of Index Period — Days without Supply

Length of Index Period

Figure 2-1: MPR and PDC Equations

Both MPR and PDC require the determination of an index date, which is the date
of an initial fill, or the date of the first fill in the period to be measured. The MPR is
obtained by taking the total number of days supplied in the index period and dividing
them by the number of days, excluding days hospitalized. The PDC is obtained by taking
the total days of medication supplied and divide by the number of days in the index

period. For example, if a patient was followed for 100 days, and during this time they

100-20

— 0 :
oo = 80%. There is a

were without medication for 20 days, their adherence would be

cap placed so that it cannot exceed 100%, and since it only counts days in which all
medications are available, it prevents the double counting of days possible through the

MPR method.'>® PDC is the preferred method of measuring adherence, according to the
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Pharmacy Quality Alliance,"”* and is included in a checklist for adherence studies.
Pharmacy Quality Alliance is a consensus-based, multi-stakeholder organization
committed to improving health care quality and patient safety through the appropriate use
of medications. This is due to the fact that PDC is more consistently defined in the
literature, and provides a more conservative estimate of medication adherence.'””> PDC
does not over count due to switches between drugs or due to duplication of drugs to treat
a disease.

Refill adherence rates are often analyzed in a dichotomous manner, with a cutoff
point below which patients are considered to be non-adherent. Acceptable rates of
adherence vary by disease state and the outcome which is being assessed."® An
adherence rate of 80% has been found to be adequate for antihypertensive medications to
control blood pressure.'””’ Another study found that non-adherent diabetic patients,
defined as adherence rates below 80%, had a higher risk of hospitalization in the
following year, with hypertension and hyperlipidemia showing insignificant results at the
same adherence level.””® A study conducted by Karve et al. attempted to find the optimal
“cut-point” of adherence among five disease states to reduce the risk of hospitalizations.
This was obtained through an analysis of the Arkansas Medicaid database, and
identifying adherence levels which corresponded to the highest possible sensitivity and
specificity. The optimal “cut-points” regarding all-cause hospitalizations found were 80%
for schizophrenia, 89% for diabetes, 82% for hypertension, 81% for hyperlipidemia and
63% for congestive heart failure. This supports the commonly used 80% level to be used
in schizophrenia, hypertension and hyperlipidemia. The data also suggests that a higher

level is needed for diabetes medications and a lower level can be used for CHF.?
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Limitations of analyzing refill adherence include a lack of information regarding when or
if doses are taken.'’® Additionally, analyzing refill adherence requires that the
prescriptions be filled through the same prescription claims database."”® The
identification of medication non-adherence is the first step toward improvement. In order

to improve adherence, the barriers to adherence must be identified and corrected.

2.7 The Role of the Pharmacist

There are a number of issues confronting the healthcare system in the United
States. This includes an increase in the prevalence of chronic diseases, the increase of
patients with multiple chronic diseases, as well as their associated healthcare costs and
utilization." In addition, there is also a projected shortage of physicians, requiring more
non-physician clinical personnel.'® The pharmacist has the ability to participate in
clinical care as a result of the expansion and development of the role of the pharmacist.'®’

In 1990, Hepler and Strand called for an expansion of the role of pharmacy to take
on more clinical services.'® They proposed the provision of pharmaceutical care as a
means to accomplish this. Pharmaceutical care is defined as the “responsible provision of
drug therapy for the purpose of achieving definite outcomes that improve a patient’s

quality of life.”'®*

These outcomes include curing disease, alleviating symptoms, slowing
disease progression and preventing disease. This has served as a guide for the profession
of pharmacy. Since 1990, the role of a pharmacist has greatly expanded, due in part to the
relative accessibility of a pharmacist compared with other healthcare professionals.* In

addition, the education of a pharmacist has evolved through the implementation of

increased education of medications through the PharmD degree. With this increase in
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specialized education, pharmacists are seen as the “medication experts”. This has allowed
the profession to embrace the concept of pharmaceutical care.

A pharmacist’s expertise with prescription drugs enables him or her to perform a
number of clinical services. The introduction of central-fill services allows for a larger
portion of a pharmacist’s time to work directly with patients.®® This puts pharmacists in a
logical environment to provide services such as MTM, advanced patient counseling,
adherence assessment, disease screening and immunizations. Additionally, due to
medication filling, patients often interact with a pharmacist more often than a physician.*!
Political support has also contributed through a mandate for MTM provision in the
Medicare part D plan.” The Affordable Care Act, which is changing the landscape of
healthcare, provides an opportunity to expand clinical responsibilities, but pharmacists
must rise to accept them.”” The Affordable Care Act shift from the traditional fee-for-
service model to the pay-for-performance model has led to an increased focus on health
outcomes. In order to continue the expansion of pharmacy services, pharmacists must
continue to provide evidence of the value through improvements in outcomes and
decreases in costs.

The clinical services which pharmacists provide have led to overall savings in
healthcare costs. An MTM program in Connecticut assessed pharmacist resolution of
drug therapy problems. MTM provided to 88 patients resulted in an estimated annual
saving of $1,123 per patient on medication claims and $472 per patient on medical,
hospital, and emergency department expenses. This savings was greater than the cost of
the pharmacist time.'® Pharmacists are able to provide clinical interventions, which

affect medication adherence and impact economic as well as clinical outcomes.
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2.8 Interventions to Improve Medication Adherence

The interventions studied to improve medication non-adherence are as varied as
the risk factors associated with non-adherence. Interventions are commonly provided by a
number of healthcare professionals, including pharmacists, physicians and nurses.'®
Interventions are often divided into behavioral and educational. Behavioral interventions
include tools or actions that change a patient’s skill level or normal routine, such as
pillboxes, unit-of-use packaging, calendars, written or telephone refill reminders, and
dosage-schedule changes.*” Educational interventions are those which teach the patient
about the medication or disease, such as counseling, providing informational resources,
reinforcement and group sessions.*”'® Interventions are delivered via many methods,
such as telephone contacts/counseling, special packaging, handouts, home visits,
computer-/video-/audio-based education programs, medication timing devices, and group
and individual sessions.'® Interventions are most commonly delivered in clinic and
pharmacy settings.'®* The most effective interventions tend to be complex and include
combinations of educational and behavioral interventions.'® Many interventions to
improve adherence have been used, yet no intervention has been shown to be vastly
superior due to the variability of non-adherence risk factors among patients.*

While these interventions are found in the literature, and may improve medication
adherence, there is little to no data regarding economic outcomes for many
interventions.'® This is partially due to the limited time period of most studies, leading to

104

a focus on surrogate endpoints such as adherence and clinical outcomes. While many

interventions have been shown to improve medication adherence, very few have noted a
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corresponding reduction in healthcare costs. An intervention by community health
workers reduced the odds of being readmitted to the hospital within 30 days of being
discharged.'® Another program included telephonic case management by nurses for
patients discharged with heart failure.'” It was noted that this telephonic program
reduced heart failure hospitalizations by 47.8% and heart failure costs by 45.5% at six

19 While overall, there is limited economic

months compared with control patients.
evidence supporting adherence interventions among health care professionals, there is a
growing body of economic evidence supporting such interventions provided by
pharmacists.

A specialized knowledge in medications, as well as accessibility greater than
physicians and nurses, allow for pharmacists to provide effective interventions for
medication adherence.! Medication Therapy Management (MTM) is an education-
focused intervention, which has been shown to improve adherence and healthcare
costs.'® As intervention models which combine educational and behavioral interventions
tend to be more effective,165 models which combine MTM with a behavioral intervention
need to be assessed. Adherence packaging is a behavioral intervention, as is refill
synchronization.” A model combining MTM, adherence packaging, refill

synchronization as well as an appointment based model should prove to be more effective

than MTM alone.

2.8.1 Medication Therapy Management (MTM)
Medication Therapy Management consists of a group of services provided by a

healthcare professional. It consists of five core elements, including; (1) a medication
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therapy review (MTR) to identify drug-related problems; (2) development of a personal
medication record (PMR) which lists information regarding a patient and all medications
they are taking; (3) A medication action plan (MAP) which provides expectations of
duties and outcomes of the patient and healthcare provider; (4) performance of
interventions or referrals to correct drug-related problems, which may require
coordination with other healthcare professionals; and (5) documentation of the service,
and follow-up with the patient and other healthcare providers.*’ In recent years, MTM
has become more integrated into Medicare. All Medicare Part D sponsors are required to
offer MTM to patients to optimize medication use. MTM improves adherence through
promoting patient understanding of medications, improving medication adherence and
preventing/controlling adverse drug events.”” A longitudinal analysis was completed
regarding the provision of MTM services in Minnesota.”* This analysis found annual
increases in MTM provision, with an increase in the number of sessions provided and the
compensation received by pharmacists. There has yet to be a similar analysis using
nation-wide data in the United States. This is due to the evidence provided in the
literature regarding MTM. There have been both retrospective and prospective studies
assessing the impact of MTM on economics and adherence. Retrospective studies have
assessed the healthcare cost reductions through Estimated Cost Avoidance and through
cost data.

Estimated Cost Avoidance (ECA) is a method utilized to assess the economic
affect of an adherence intervention, commonly MTM. ECA is used as it is reported for
reimbursement for services, and it does not require claims data making it easier to obtain.

The use of ECA involves the assignment of a severity level to the interventions made by
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a pharmacist, with higher levels indicating interventions involving life-threatening issues.
The ECA level is then assigned a dollar value which is derived annually from average
healthcare utilization costs in the United States. Not all interventions receive a monetary
ECA value, the probability that an ECA will be greater than $0 was found to be 0.35.'%
ECA is a method to assess the healthcare cost savings provided by MTM services.

Retrospective analyses utilizing ECA have found improved economic outcomes
through the provision of MTM. Studies often report a return on investment (ROI)
comparing the economic benefits of the program to the economic costs to provide it. For
example, a 10 year analysis conducted by Olivera, Brummel and Miller found an ROI of
$1.29 for each dollar spent to provide MTM, through an estimated average savings of $86
per encounter.”® A smaller six month analysis of 63 patients found a decrease in
pharmacy, medical and total costs resulting in an ROI of $1.67 per dollar spent.* Barnett
et al. conducted an analysis of seven years of data, and found an average ECA of $93.78,
with an average pharmacy reimbursement of $8.44.°° This would represent an ROI to the
payer of almost $11.10 per dollar spent. An additional finding reported in this study was
a shift in the type of interventions from education and monitoring to prescriber
consultations regarding cost-efficacy. During the same period, a shift was also noted from
claims involving acute therapies to chronic therapies and a corresponding increase in
older patients. These shifts provided increasingly higher ECA levels, while pharmacy
reimbursement remained relatively low.

Retrospective analyses have also found overall cost savings utilizing actual cost
data. The Asheville Project is an ongoing healthcare program designed to treat diabetes,

but has expanded to also include asthma, hypertension, hyperlipidemia and depression.
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This program was one of the first to elevate the role of pharmacists to provide MTM
services. A review conducted by Bunting, Smith and Sutherland assessed the six-year
economic outcomes of the program for patients with hypertension and hyperlipidemia.
The financial cohort included 620 participants, and assessed the healthcare costs three
years prior to enrollment and six years post enrollment. Participants were included even if
they did not have full economic data available for the time period, resulting in 1,189
patient years prior to and 1,268 patients years following enrollment. The per person per
year medical costs related to the disease states decreased from $1,362 to $734.
Medication costs during the same period increased by 290%, though the overall savings
exceeded this by 12.6%. Additionally, a comparison was made between what the costs
were projected to have been without MTM and what the realized costs were through the
six years studied, resulting in a $928,926 reduction in disease related medical costs.** An
analysis conducted of asthma participants in the same program also assessed indirect
costs. Due to a decrease in hospitalizations and emergency visits, the direct savings
averaged $725 annually per patient. Indirect savings, calculated by absenteeism and
presenteeism hour’s data provided by employees via a survey, was estimated to be $1,230
annually per patient.*

Prospective analyses have also been conducted of various MTM programs. A
2002 study of heart and lung patients in a health maintenance organization (HMO)
assessed the effects of MTM on healthcare utilization, number of medications and costs.
After an initial visit, follow-up sessions were encouraged at each medication fill, but this
data was not collected. The study findings were not similar to previous studies, as the

number of medications and clinic visits increased as a result of MTM services. The
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researchers hypothesized that the increases may illustrate patients becoming more
involved in their healthcare, and suggested further research is required. Healthcare costs
and hospital visits were not different compared to patients not receiving MTM, and the
researchers suggest longer-term studies to realize these cost benefits.*®

Two subsequent studies have also assessed economic outcomes of MTM by
comparing claims data for the year prior to MTM to the year of the intervention. A study
by Isetts et al., consisting of an initial visit and at least one follow-up MTM session,
found an annual savings of $700,837. The cost of providing MTM services was $49,490,
resulting in an ROI of $12.1 for each dollar spent.”’ A study conducted by Pinto et al.
assessed diabetes patients receiving an initial visit, as well as follow-ups at three, six, and
nind months. The employer realized a total savings of $179,047.80 with decreases in
inpatient and emergency room costs. Office visit costs were found to increase despite a
decrease in utilization. The impact on adherence was also assessed through the use of a
patient survey, and found a slight decrease at six months with an overall improvement at
twelve months.”” These prospective studies show that the provision of MTM services
with follow-up visits provide an overall healthcare cost savings.

MTM services have received the support of patients. Patients regarded MTM in a
positive view, especially the personalized medication information and increase
communication among their healthcare professionals.’> The qualification of a pharmacist
to provide MTM was questioned, suggesting the need to educate the public on the
education and ability of pharmacists.’> When asked if MTM improved their overall health
and wellbeing, 95.3% of patients agreed or strongly agreed.*® Another survey looked at

patient experiences with the pharmacist, the pharmacy staff, the pharmacy and overall
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satisfaction, with all improving from baseline.*” Patients are supportive of MTM services,
but may require information regarding the abilities of pharmacists.

The studies above involved various models of MTM programs. These programs
ranged from single MTM visits to multi-year studies, with multiple visits per year. Seeing
the patient longitudinally may help to build a relationship between patient and
pharmacist, which may help to improve the effectiveness of resulting interventions.
Additionally, if appointments are made in advance, the pharmacist may be able to better

prepare and provide a more efficient MTM visit.

2.8.2 Appointment Based Model

In order for MTM to be effective, scheduled appointments allow the pharmacist
time to prepare for the visit. This provides a one-on-one interaction which can be used to
review and discuss the medication regimen and overall health of the patient. This one-on-
one interaction provides a means in which to individualize the experience to better help
the patient. Holdford and Inocencio found that the appointments were helpful to
proactively manage the medication needs of the patient, and allowed for the promotion of
MTM and immunizations where appropriate.* The predictability also allowed more time
for the pharmacist to review medications and prepare for the patient. The use of an
appointment based model is currently limited, as appointment based models represent a
significant resource burden in the form of pharmacist time. Also, many pharmacies may
not offer a service, such as refill synchronization, which would bring patients to the

pharmacy at a predictable interval.** Further research is required regarding the use of
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appointment based models to assess the effect of the individual components, the

relationship to other interventions and the effect of appointment adherence.

2.8.3 Adherence Packaging

Adherence packaging involves a specialized packaging that can help to organize
medications by time. This can help to simplify the taking of medication, as well as serve
to remind the patient when to take their dose. Additionally, this organization can help
identify which doses have been taken, and which have yet to be taken. This can consist of
self-filled options, such as pill boxes, or prefilled options, such as calendar or blister
packaging. Pillboxes have been highly recommended to patients to help organize their
medication regimens, although there is very little evidence to show there is a positive
effect. Pill boxes also have the additional risk of being incorrectly filled by the patient. A
mistake in the filling process can lead to adverse events.’® In addition, due to the
preparation of multiple doses at one time, a single mistake can lead to an entire week of
improper medication administration.”® Blister packaging is designed to alleviate these
errors, as they are prefilled by pharmacy staff.

Prefilled adherence packaging has been used since the 1960s for oral
contraceptive medications. These packages often include a calendar feature, allowing for
easy identification of when doses are to be taken. Adherence packaging has been
associated with an increase refill adherence and a decrease in the likelihood of
medication discontinuation.>® In addition to improving adherence levels, adherence
packaging has also been associated with a higher likelihood of achieving an adherence

level above 80%.”" A randomized controlled trial conducted by Schneider, Murphy and
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Pedersen compared blister packaging to traditional pill vials. The patients who used the
blister packaging had a 13.7% higher rate of on time refills, as well as a higher
medication possession ratio.’® Prefilled adherence packaging has a positive impact on
medication adherence.

The above studies have shown blister packaging to be associated with higher
adherence levels than traditional pill vials. A pair of studies by Huang et al. compared
adherence outcomes between pillboxes and vials as well as blister packaging and
pillboxes. The first study compared pillboxes to traditional vials. When compared to
vials, pillboxes were not shown to have a significant effect on adherence. This finding
could potentially be due to an abnormally high adherence rate amongst the users of
traditional vials. The second study compared blister packaging with pill boxes. Blister
packaging was associated with a marginally higher adherence rate. In addition, patients
using blister packaging had significantly fewer problems taking medications as well as a
lower frequency of forgetting to take medications.” This shows that, in addition to
potential advantages in safety, blister packaging may also provide higher levels of
adherence when compared with pillboxes.

Patients are aware of the impact adherence packaging can have on their
medication adherence. A prospective study and survey conducted by Jansen, Andersen
and Bruning assessed patient perceptions of blister package service. Out of the patients
surveyed, 79% found the packaging easy to use, and 46% felt that it made it easier to
remember to take tablets. As a result of experiences, 61% of responders signified that
they would continue to use the packaging if offered.®” Combining adherence packages

has also provided a perceived benefit. Patients who were offered a combination package
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including adherence packages of calcium and vitamin D supplementation found it easier
to use than two separate packages. Responders also stated that this made it easier to
remember to take medications. In addition to perceptions, patients had a higher
knowledge of the correct medication instructions assessed by a series of medication
related questions.’’ While patients are aware of the impact that adherence packaging has,
there may be physical barriers preventing effective use.

The patient can have an impact on the use and effect of adherence packaging. The
abilities of patients to open packaging can play a large role. Elderly patients have been
found to have difficulty opening pillboxes as well as the pill vials which are commonly
dispensed. A study of 604 elderly patients found that 32% were unable to open a vial
with a snap lip, 14% unable to open a vial with a screw-on lid, while only 10% were
unable to open a blister package.®” A study by Adams queried patients as to difficulties
which can be seen with blister packages that contain multiple different medications. The
packaging was reviewed by a number of elderly patients. The patients found that the text
was of sufficient size to read, although some of the plastic areas provided glare which
could complicate reading.'®” Blister packaging can have positive effects on adherence,

and provide additional benefits in being easier to open than pill vials.

2.8.4 Refill Synchronization

In order for a blister package to be filled with all of a patient’s medications, refills
must be synchronized to occur at the same time. This can reduce regimen complexity, as
well as increase accessibility for patients with transportation issues.”* To synchronize

medications, the pharmacist first identifies an ‘“anchor medication”. This will help
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determine the first synchronization date around which other medications will be
scheduled. In order to align the refills, a pill count can be used to determine how much of
each medication is required to supply the patient until the first synchronization date.**

Without refill synchronization, patients with more than one medication can have
multiple trips to a pharmacy each month to obtain all of their medications. A survey of 50
Medicaid patients found that 52% of patients were forced to visit a pharmacy more than
once a month, and that contribute to 46% of patients to miss a day or more of therapy.®
This becomes a burden to the patient and caregiver.”” A study conducted by Choudry et
al. found that patients taking lipid lowering statins or antihypertensive angiotensin
medications made an average of five visits to a pharmacy over a three month period. In
addition, 10% visited a pharmacy more than 11 times in the same period. Patients making
more trips to the pharmacy had adherence levels that were 8.4% lower than those who
had refill synchronization.’® Holdford and Inocencio conducted a refill synchronization
study targeting six chronic medications. Patients receiving refill synchronization services
were 3.4 to 6.1 times more likely to be adherent than patients without synchronization,
depending upon the drug class. Patients without synchronization were 52% to 73% more
likely to stop taking chronic medications over the course of a year.**

Refill synchronization can be an effective intervention to improve medication
adherence. The predictability of dispenses can also allow for easier implementation of a
central-fill pharmacy model.®® This involves the filling of chronic medications at one
location and transporting them to the dispensing locations. Refill synchronization does
have one major limitation. In order to be synchronized, all of a patient’s medications

must be filled at the same pharmacy. In 2009, 43.2% of patients in a national survey were
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identified as users of multiple pharmacies, ranging from 2 to 17 different pharmacies.'®®
This negatively impacts adherence levels, as each additional pharmacy used can decrease
adherence by 1.6%.°® This must be addressed if refill synchronization is to be more

effective on a larger scale.

2.8.5 Multi-component Interventions

As no intervention is a “one size fits all” approach to adherence, pharmacy has
experimented with combining interventions. The FAME study’ evaluated a combined
intervention using adherence packaging, refill synchronization and pharmacist
counseling, similar to telephonic MTM in elderly veteran patients. The adherence
packaging utilized was arranged similar to a pillbox with four blisters each day associated
with different dosing times. Refill synchronization was achieved through discarding the
remaining medications of a patient and starting the package with new prescriptions. Each
blister was capable of holding all of the medications to be administered at a given dosing
time. The results found that medication adherence improved at six months and was
associated with improved systolic blood pressure and LDL levels.”” In order for
combination interventions to be sustainable, however, it needs to show an improvement
in long-term effects, such as hospitalizations and healthcare costs.

Long-term endpoints have also been assessed with combination therapy. A
prospective study conducted by Zillich et al.”" assessed the influence of telephonic MTM,
adherence packaging and medication synchronization. The outcomes studied included
adherence, all-cause as well as ambulatory related hospitalizations and emergency visits.

The proportion of patients who were compliant to medications was more than twice that
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of the control group receiving traditional therapy, as was the proportion of patients who
were persistent. This difference in adherence, however, did not translate into cost and
utilization endpoints. All-cause hospitalizations decreased slightly, with all other
utilization endpoints not achieving a statistical significance.”’ The study by Zillich et al.
experienced a large amount of attrition. Of 1007 intervention patients enrolled, 332
patients never received a telephonic MTM call and only 371 patients received at least 3
MTM calls as well as at least 6 months of the adherence packaging. As the study was
conducted as-an-intention to treat analysis, attrition may have contributed to the lack of
significant results. Future studies must attempt to minimize attrition, as well as persist for
longer than six months to better detect long-term differences in utilization and cost

outcomes.

Summary

Medication non-adherence is a significant problem. This leads to significant costs,
and additional burden on the health care system in the United States. Non-adherence can
be due to multiple factors, and is prevalent among chronic diseases. Metabolic syndrome
1S a combination of three such chronic diseases which, when not controlled, can lead to
serious implications on patient health and cost of care. Pharmacists are well positioned to
help with the problem of non-adherence. They have successfully provided multiple
interventions, including refill synchronization, adherence packaging and MTM within an
appointment based model. Combinations of interventions have been known to be more
effective than single interventions. More evidence is needed to support a model of care

combing MTM within an ABM with adherence packaging.
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Chapter 3

Methods

This chapter explains the methodology used in this study. This is a prospective
longitudinal study, using a randomized control trial model. This is to determine the
impact of a hybrid model of care consisting of adherence packaging, MTM services,
medication refill synchronization and an appointment based model in patients with
metabolic syndrome. The methodology will be discussed under the following sections:

e Design

e Implementation

e Study Sample

e Process objectives regarding practice

e Process objectives regarding research

3.1 Design

The current study is an exploratory pilot analysis of a large, multi-center,
prospective longitudinal study, using a randomized control trial model. The purpose of
the overall study, entitled “Study to Measure the Impact of Pharmacists and Packaging on

Medication Non-Adherence” (STOMPP), is to assess the impact of a hybrid model of
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care on medication adherence as well as economic, clinical, and humanistic outcomes of
patients with metabolic syndrome. This pilot analysis will assess the economic outcomes
under study, including healthcare costs and utilization, as well as report medication
adherence relevant to the CMS Five-Star Quality Rating System. The STOMPP study is
to be conducted for two years, with enrollment underway since August 2014 (see
Appendix A). The study will involve two distinct phases. Phase I involves an assessment
of the population including identification, recruitment and enrollment of eligible
participants. Phase II involves the provision of the pharmaceutical intervention(s)
according to the study group in which the participant is enrolled. For this pilot analysis,
data has been collected, coded and analyzed at the six month time point for an initial
group of enrollees.

This analysis attempts to address the problem of medication non-adherence
through the provision of multiple pharmacy services as a hybrid model of care. The
theoretical framework of the study (Figure 3-1) is derived from that of the Andersen
Behavioral Model'® and the Information Motivation Behavioral Model.'”® Based upon
the factors identified in the literature, it is hypothesized that the hybrid model of care will
affect economic outcomes through multiple paths. This includes an improvement in
knowledge of disease states and medications provided by MTM, as well as behavioral
skills regarding timing and taking of medications provided by MTM and the adherence
packaging. Additionally, the hybrid model of care may assist through enabling factors
such as improved organization provided by the adherence packaging, and improved
access to medications through synchronization of refills. In addition, the number of

medications and doses could potentially be consolidated through MTM services. All of
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these factors should affect medication adherence which, as shown in the literature, could
lead to an overall decrease in health care costs and utilization, although medication costs
may increase. In addition, certain predisposing factors may exist within the patient, which
have been shown to affect medication adherence, but are not affected by the adherence
interventions within the hybrid model of care. Operational definitions of terms within the

theoretical framework may be found in Appendix B.

Hybrid Model
of Care
MTM within an Informapog/Knowledge
e Medications
ABM .
e Disease States OUTCOMES
e Health Care Cost
Behavioral Skills d Utilizati
Adherence ) . Medication an ' lz.a o
. e Reminder strategies o Inpatient
Packaging e Adherence .
e Dose timing o Outpatient
o ER Visits
Enabling Factors o Medication
Refill e Organization
Synchronization e Access to Medications
al e Number of Medications

Predisposing Factors

o Age
e Comorbidities

e Length of Diagnosis
e Economic Status
e Education status

Figure 3-1: Theoretical Framework
3.1.1 IRB Approval

The overall study has received approval by the Biomedical Institutional Review
Board (IRB) at the University of Toledo. Participants were provided the biomedical

informed consent form for review and signature prior to being enrolled in the study.
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3.2 Implementation of the Hybrid Model

This study examines the provision of the hybrid model of care at a single study
site. This implementation occurred through the collaboration within ProMedica, an
Integrated Delivery Network (IDN). This IDN provides more than 4.4 million patient
encounters annually through 13 hospitals, four ambulatory surgery centers, as well as
more than 300 other facilities. These facilities provide care to 27 counties in Northwest
Ohio and Southeast Michigan. Among these facilities are the Endocrine and Diabetes
Care Center (EDCC) and The Pharmacy Counter pharmacy chain which provide
components of the hybrid model of care under study. This IDN also includes a locally
owned health insurance company providing commercial, Medicare and Medicaid plans.
Collaboration among these entities within the IDN is made possible through a shared
electronic health record, integrated electronic systems and open lines of communication
among providers. This collaboration is most evident within the EDCC.

The EDCC is a multi-disciplinary group practice within the IDN, similar to a
Patient-Centered Medical Home practice. This practice consists of endocrinologists,
nurse practitioners, nurses, diabetes educators and pharmacists who work together to
provide care to the patient. The endocrinologists and nurse practitioners see patients who
were referred through primary care providers, such as a primary care practice which is
housed in the same facility. This facility, known as the Diabetes Center for Excellence,
houses multiple groups practices. It also includes a pharmacy, as well as multiple rooms
for counseling and group education sessions. The endocrinologists and nurse
practitioners, with the assistance of nurses and administrative staff, diagnose and provide

targeted care for endocrine disorders, including diabetes, hypertension and
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hyperlipidemia. Through collaborative agreements, they refer patients to other health
professionals for more specific management, including diabetes educators and
pharmacists.

The diabetes educators provide individual and group education promoting
lifestyle management, diet and exercise. A clinical pharmacist in the facility provides
MTM services to patients. An additional pharmacist staffs a location of The Pharmacy
Counter which is housed within the same facility. This provides a convenient location for
patients to obtain their medications, as well as durable medical equipment. The provision
of these services by a multi-disciplinary team in the same facility not only provides
convenience for patients, but also improves the ability for communication and
collaboration amongst healthcare professionals.

The Pharmacy Counter includes a number of locations in addition to the location
within the facility of the EDCC. There are four retail locations distributed throughout the
greater Toledo area, including the one adjacent to the EDCC. This allows for convenient
pick-up of medications by patients. For further convenience, the main retail location also
coordinates mail and delivery services for medications and medical supplies. In addition
to the 4 retail locations, there are also two specialized locations which focus on central-
fill and adherence pharmacy services respectively. The central fill location utilizes
automation and minimal staff to efficiently supply medication refills for patients.
Combined with the retail locations, then central fill location provides medications to
patients who receive medications in pill bottles. The adherence pharmacy focuses on
improving medication adherence, and supplies the adherence packaging utilized in the

hybrid model of care.
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The adherence pharmacy is an innovative pharmacy facility within The
Pharmacy Counter. This pharmacy currently services a population of 900 patients with
adherence packaging. This pharmacy is designed around the provision of adherence
packaging. The layout of the pharmacy includes pharmacist workspace, medication stock
area, space for automation for filling the packaging and workspace for technicians to
coordinate filling and delivery. The pharmacy also includes two counseling rooms which
can be used to educate new adherence patients as well as provide MTM services. The
adherence pharmacy is staffed by four pharmacists, consisting of a pharmacy manager,
two clinical pharmacists and a staff pharmacist. Additionally, three technicians as well as
one to two pharmacy students help to staff the pharmacy. The pharmacists provide MTM
services, develop comprehensive medication lists, synchronize refills, contact patients
prior to each filling, and check packages prior to dispensing. This contact is to address
any concerns the patient may have, as well as to verify if any changes have been made to
the patients’ medication regimen which may impact filling the adherence packaging. The
pharmacy students assist in these tasks, especially in the process of transferring
prescriptions, synchronizing refills and contacting patients. Pharmacy technicians work to
fill the packaging with the help of specialized automation. This automation allows for the
staff to fill monthly supplies for 40 patients every day consisting of 160 weekly
adherence packages. Technicians ensure that the prescription data is linked to the
software for the automation, as well as ensure that the needed medications are available
within the machine. Technicians also apply labels to the packaging designating which
days of the week each row of the packaging is for. Once the packaging is checked by the

pharmacist, the technicians coordinate delivery of the medications to a patients’ residence
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or to another pharmacy counter location from which the patient will pick it up. This
provides a convenient means for the patient to obtain medications, and allows the
pharmacy staff to focus on preparing and verifying the packages.

In order to provide the hybrid model of pharmacy-based care, pharmacy staff
must communicate as well as collaborate with other health care providers. This begins
with the identification and referral of patients. In the setting of our study, this process was
conducted by members of the research team with access to the electronic health records
of the endocrinology practice. Patients who were not part of the study could also
potentially receive the hybrid model of care. This includes patients who were not eligible
for study enrollment, as well as patients who began receiving the services before the
study was implemented. Through collaboration within the EDCC, patients are referred
from their endocrinologist to receive MTM from the clinical pharmacist. In addition,
patients may be introduced to the adherence packaging by the pharmacist, or by the
endocrinologist directly.

If a patient is to receive the hybrid model of care, they receive the services in a set
order. The patients received MTM services first upon referral to the pharmacist, prior to
beginning the process to set-up adherence packaging. This is due to the fact that
medication regimens may change as a result of the MTM. Ensuring that these changes are
made prior to the adherence packaging may help to prevent unnecessary changes to the
packages in the future. During the MTM session, a comprehensive medication list is
generated for the patient, including the pharmacy they were filled at, as well as the last
date they were dispensed. This list can then be shared with the adherence pharmacy for

inclusion in the packaging.
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If a patient is interested in receiving the adherence packaging, they are provided
with the contact information for the adherence pharmacy. They will receive some
information regarding the packing and the filling process and, if interested, they can
agree to obtain their medications in this manner. Additionally, if the patient is not part of
an MTM program, they may receive MTM services at the adherence pharmacy prior to
filling the adherence packaging.

The initiation process for the adherence packaging takes approximately two to
three weeks. The first step is securing transfers of prescriptions from outside pharmacies
if needed. This can be completed by pharmacists or pharmacy students. Once
prescriptions are obtained, the pharmacist works to set a fill date which minimizes
medication waste. The pharmacist also works with physicians to obtain additional refills
or new prescriptions as needed in order to complete this initial fill. In the event that a
patients’ supply of some medications may not get them to this fill date, the pharmacy
provides these medications to the patient. The packages are filled for a month supply,
consisting of four weekly adherence packages. The adherence packages are filled four to
five days in advance of when the patient requires the medications. This provides time for
the medications to be delivered or for the patient to pick them up without causing a gap in
medication supply. For future fills, the patient is contacted one week prior to filling the
packages. This allows time to address any changes in therapy as well as provide time to
receive refill authorizations or new prescriptions which may be necessary.

The provision of the hybrid model of care requires significant communication and
collaboration. Communication with the patient through MTM sessions and timely phone

calls from the adherence pharmacy is necessary to ensure that pharmacists are up to date
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regarding the medication therapy. Communication between pharmacists can also help in
this regard. Collaboration with other health care professionals is also key. This can allow
for access to clinical information which can help in the provision of effective MTM.
Additionally, collaboration can help in implementing changes in care identified by the
pharmacist, which can also be included in collaborative practice agreements. Finally,
there must be pharmacy structure in place in order to provide and integrate pharmacy
services with adherence packaging services. With communication, collaboration and
pharmacy infrastructure in place, the hybrid model of care may be effectively

implemented to improve patient care.

3.3 Study Sample
3.3.1 Population

The population under study consists of patients with metabolic syndrome,
including diabetes, hypertension, and hyperlipidemia. This pilot analysis focuses on
participants from a single site, the ProMedica Endocrine and Diabetes Care Center in
Toledo, Ohio. Participants are insured through Paramount insurance, an affiliate of
ProMedica. For the pilot analysis, data was obtained through agreements with Paramount,

ProMedica and the staff at the Endocrine and Diabetes Care Center.

3.3.2 Sample size

Due to the exploratory nature of this study, the sample size was limited to 38

participants.
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3.3.3 Inclusion

Candidates were required to have health insurance through a participating
insurance. For this pilot analysis, the only participating insurance is Paramount insurance.
Inclusion criteria also required diagnosis and treatment for type II diabetes, hypertension,
and hyperlipidemia; at least one medication prescribed for each of the three disease states
listed above for a minimum of one year; a minimum of five (5) prescribed oral
medications for a minimum of one year; the ability to self-administer medications as
prescribed; and the ability to speak and understand English. Potential candidates were
required to provide informed consent. Additionally, as half of the participants in the study
would be receiving MTM services, adequate transportation was also required.

Participants were required to have their prescriptions filled at a participating
pharmacy, which may have required them to switch from their current pharmacy. A
connected, in-service, phone number was also required to be reached for enrollment
purposes, reminders and telephonic visits. For this pilot analysis, The Pharmacy Counter

is the only participating pharmacy.

3.3.4 Exclusion

Patients were excluded from the study if they were diagnosed with a terminal
illness and given less than three years to live; are pregnant or suspected of being
pregnant; are planning to leave the area or employer within three years; and/or being

enrolled or having involvement with a current MTM program.
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3.4 Process Regarding Practice

3.4.1 Groups

This study consisted of four groups. The first group (PB) served as a control

group, and did not receive any of the adherence interventions. The second group

(PB+MTM) received MTM utilizing an appointment-based model. The third group (BP)

received adherence packaging and refill synchronization. The fourth group (BP+MTM)

received the hybrid model of care, consisting of adherence packaging, MTM, refill

synchronization and an appointment-based model. Services provided to each group are

depicted in Table 3-1. All participants were provided the option of having medications

delivered to their place of residence.

Table 3-1: Randomization Groups

Group 1 Group 2 Group 3 Group 4
Intervention (PB) (PB+MTM) (BP) (BP+tMTM)
(Control) | (Experimental) | (Experimental) | (Hybrid Model)
Pill Bottles X X
Blister
Packaging X X
Refill
Synchronization X 2
MTM X X

3.4.2 Setting

This study focused on a single site of a large multi-center study. Participants from

this site receive clinical care from an endocrinologist in the Endocrine and Diabetes Care

Center (EDCC).
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Multiple locations are used for the provision of pharmacy services. The
participating pharmacy is The Pharmacy Counter, a pharmacy chain in Toledo, Ohio.
This chain has multiple locations, including a location within the Endocrine and Diabetes
Care Center. This allows participants to conveniently retrieve prescriptions. There are
three additional retail locations throughout the greater Toledo area. There are also two
additional specialized locations, a central-fill pharmacy and an adherence pharmacy. The
central fill pharmacy performs central fill and delivery operations, while the adherence

pharmacy performs services related to adherence packaging.

3.4.3 Protocol

Groups not receiving MTM

Two study groups do not receive MTM services. Of these two groups, group 1
(PB) was dispensed medications in pill bottles and group 3 (BP) was dispensed
medications in adherence packaging. These two groups followed a similar path. See the
visit algorithm in Appendix C. Appendix D provides a table with outcomes collected at
each visit.

The baseline visit occurred at the Endocrine and Diabetes Care Center within one
to two weeks after enrollment and randomization. A research team member conducted
the visit utilizing a standardized written guide. Once informed consent was reviewed and
signed, enrollment information was obtained from the participant and the participant’s
electronic health record and recorded on an intake form (see appendix F). Three surveys

were administered to the participant, including a quality of life survey, a work
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productivity survey and a disease knowledge questionnaire. A brief adherence survey was
administered at this enrollment visit. The research assistant recorded information from
their medication vials and recorded a count of their medications for use as an adherence
measure while the participant completed the surveys. At the end of the enrollment visit,
the participant was informed that they would receive a phone call in three months to
schedule a brief telephonic visit. A research team member facilitated prescription
transfers to a participating pharmacy. For participants in a group receiving blister
packaging, the staff at the adherence pharmacy synchronized medication refills.

Participants in the non-MTM groups did not receive additional pharmacy services
beyond standard counseling. Standard counseling included information about what the
drug is used for, common side effects and any special instructions that the participant
should be made aware of while on the medication. Participants had the opportunity to
contact the pharmacy if they had any questions between visits. If a pharmacist judges a
medication issue to jeopardize the safety of the participant, they may intervene and
interventions were documented.

A visit at three months was conducted over the telephone with a member of the
research team. The purpose of this follow-up interaction was to 1) Assess participant
adherence via a self pill-count and 2) Refer any questions or problems, which arose to a
pharmacist. A guide for information to be collected and calculated via the telephonic
visits can be found in Appendix I. One to two days prior to each interaction (baseline and
telephonic visits) participants received a reminder phone call.

At six months, participants were asked to come in to the Endocrine and Diabetes

Care Center. At this visit, the knowledge and adherence questionnaires were re-
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administered and a pill count was performed. Clinical markers from the electronic health

record were collected to update the intake form.

Groups Receiving MTM

Groups 2 and 4 both received MTM services. The difference between these
groups was that group 2 (PB+MTM) included participants receiving medications
dispensed in pill bottles, while group 4 (BP+MTM) received medications dispensed in
adherence packaging. Appendix D provides a table with outcomes collected at each visit.

For the proposed study, the MTM visit algorithm was developed after consulting
published literature and current American Diabetes Association standards of care, The
Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure—Complete Report (JNC-VII), and the National
Cholesterol Education Program (NCEP) guidelines from the National Heart, Lung, and
Blood Institute. Appendix C contains the visit algorithm for the groups receiving MTM.
The algorithm was developed in consultation with a panel of practicing clinical
pharmacists so as to adequately service all participants.

An enrollment process, similar to that used for groups not receiving MTM, was
used for groups receiving MTM. Following enrollment, the initial MTM visit occurred
within one month of the baseline visit and was no more than one hour in length. At this
visit the pharmacist discussed the participants’ disease state(s), therapy and management,
and establishes personal goals for therapy. Prior to the first MTM visit, the pharmacist

assessed the participants’ demographic and lifestyle information, clinical markers, and
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social history collected from the intake form. A comprehensive medication review
(CMR) was conducted with each participant (see Appendix G). A CMR is a systematic
process of collecting medication and therapy-related information about participants to
identify and prevent drug related problems. Topics covered within the CMR include, but
are not limited to, discussing with the participant how their medications work, what to
expect when taking their medications, potential adverse drug events, and potential ways
to make their medications work better for them (i.e. timing of dose, taking it with/without
food). Additionally, the pharmacist assessed if current medication therapy goals are being
met, and worked with the participant to establish future goals, discussed the importance
of medication adherence, as well as any other topics the pharmacist saw fit to discuss.

Each participant received a personalized medication record (PMR) (see Appendix
H) and medication action plan (MAP) at the end of this MTM visit either in person or via
mail. A PMR is a comprehensive and portable record of a participant’s medications.
Medications included in this list were prescription medications, non-prescription
medications, which are also known as over-the-counter (OTC), herbal/supplements, and
vitamins/minerals. A MAP is a patient-centered document containing a plan that outlines
tasks for the patient and pharmacist to perform over a given period of time. The MAP
contains short-term and long-term goals and is developed by the pharmacist in
conjunction with the patient. Participants are required to meet with the pharmacists for a
follow-up visit every six months, but more frequent visits may be scheduled at the
discretion of the pharmacist.

A member of the research team conducted a telephonic study visit at three

months. The purpose of this follow-up interaction was to 1) Assess participant adherence
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via a self-pill count and 2) Refer any questions or problems that arose to a pharmacist. A
guide for information to be collected and calculated via the telephonic visits can be found
in Appendix L.

A follow-up at six months was conducted face-to-face with a pharmacist. The
purpose of this visit was to counsel participants about their medication regimen, disease
states, and address any problems or concerns participants may have. Knowledge topics
may have been re-visited on a case-by-case basis depending upon the pharmacist’s
assessment. Participants’ medication action plans (MAP) were reassessed and goals
adjusted. Upon arriving for the MTM visit, but prior to seeing the pharmacist, the
participant saw a member of the research team who re-administered the knowledge
survey, adherence survey and conducted a pill count. Participants received a reminder

call 1-2 days before the visit.

3.5 Process Regarding Research
The process for Phase 1, including identification, recruitment, enrollment and

randomization of participants is provided in Appendix C.

3.5.1 Identification

Potential participants were identified through a retrospective and ongoing review
of patients at the Endocrine and Diabetes Care Center. This identified patients who met
the inclusion criteria of disease states, number of medications and age. Once patients

were assessed, they were contacted for recruitment.
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3.5.2 Recruitment

Multiple recruitment strategies were used to contact patients. The initial method
involved sending invitation letters to all potentially eligible patients identified at the
Endocrine and Diabetes Care Center (EDCC). The letter was printed on the letterhead of
the EDCC, and included the signatures of the patients’ EDCC physician, as well as the
principle investigator of the study. The letter, from the perspective of the physician,
suggested that the patient participate in the study. The invitation letter included a phone
number to call if the patient is willing to participate. This phone number would prompt
the patient to leave a voice message with their name, phone number and a good time to
reach them. The voice messages were then retrieved from an online system, and calls
were returned by a research team member within 48 hours. Patients who did not respond
to the initial letter within six weeks received a similar second invitation, and the same
process was followed.

Patients who did not respond within six weeks of the first two mailings, and were
identified as already utilizing The Pharmacy Counter were selected to receive a third
invitation. This invitation was on the letterhead of The Pharmacy Counter, and bore the
signature of the Director of Pharmacy Operations of the pharmacy. This letter followed a
similar process as the other invitation letters, as it prompted the patient to call and leave a
message. A member of the research team would return the call within 48 hours and begin
the enrollment process.

Four months after the initial invitation was sent, a list of patients who had not
responded to any of the invitations was generated. The patients on this list received a

direct phone call inviting them to participate. If the call was not answered, a standardized
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voicemail was left. Patients received up to four direct invitation calls from a research
team member at least one week apart. Patients who did not answer and did not respond to
voicemail messages were not pursued any further.

In addition to the direct calls, another recruitment tool was used around the same
time. Postcards were printed as a means of study recruitment. These postcards were given
to the physician group at the Endocrine and Diabetes Care Center as well as The
Pharmacy Counter. The research team put flags and notes in the electronic records of
both groups which noted that the patient was eligible for participation in the study. This
note would also prompt them to provide the patient with a postcard. Postcards were
printed with the logos of the participating pharmacy, the Endocrine and Diabetes Care
Center and the University of Toledo. The postcards listed the three disease states of
metabolic syndrome and prompted the patient to call the study phone number, provided
on the card, if the patient met these criteria and was interested in participating. Postcards
were delivered to the office staff at the Endocrine and Diabetes Care Center and the

Director of Pharmacy Operations of The Pharmacy Counter for distribution to their staff.

3.5.3 Enrollment

Interested patients called the phone number provided on the invitation letters, or
the voicemail messages in the cases of patient who were called. This phone number is set
to go straight to a voice mail box. The patient was instructed to leave a message stating
their name, as well as instructions on the best way to contact them. A member of the
research team then uses this information to contact the candidate. During this call, the

patient is asked a series of questions using a screening tool (See Appendix E) to ensure
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that inclusion criteria is met and their participation in the study is appropriate. If a patient
is eligible and agrees to participate, an enrollment visit is scheduled at the Endocrine and

Diabetes Care Center.

3.5.4 Randomization

Patients are randomized into their respective study groups using covariate
adaptive randomization. This randomization strategy takes specific covariates and
confounding variables, as well as previous assignments of participants into account
during randomization. This strategy uses the method of minimization to assess the
variation of sample size among several covariates.'’' Covariates/confounding variables
used in the randomization process include number of medications, length of diagnosis,
number of co-morbidities, and type of insurance (commercial, Medicare or Medicaid).

This information is gathered from the screening tool (Appendix E).

3.5.5 Research Personnel

The study was conducted with a Principle investigator (PI), as well as seven
additional research team members. Research team members were delegated to individual
tasks, but were cross-trained to assist in multiple areas of the study. All research team
members participated in the recruitment phase through calling potential participants, and
scheduling of enrollment visits. For consistency, only one research team member
conducted randomization. This same team member also conducted the telephonic follow-
ups at the three-month time point. The other research team members were also trained in

these procedures. These research team members were responsible for conducting the
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face-to-face visits with study participants at the Endocrine and Diabetes Care Center. All
members of the research team met regularly to discuss the progress of the study as well as
any difficulties which were identified.

Prior to the study, the PI and members of the research team met with pharmacy
personnel to provide information regarding the protocol and forms being used.
Additionally, the procedures of the MTM sessions were reviewed to ensure sessions were

conducted in a consistent manner from one pharmacist to another.

3.5.6 Data Collection

Appendix D contains a table with the outcomes included in this study, the
measures used, the sources of data, and the data collection time-points.

Economic outcomes, consisting of cost and utilization data, were collected
through medical and prescription insurance claims data. Data was obtained for the six
months prior to the study to determine a baseline cost and utilization for each participant
similar to previous studies.”””! Adherence levels used in the third objective were
calculated as the Proportion of Days Covered (PDC), using prescription claims data.
Baseline characteristics collected at the enrollment visit were entered and kept in a

central database.

3.5.7 Data Coding
A database, representing the economic outcomes and adherence measures was
created in Microsoft Excel (see Appendix J). In order to protect participant

confidentiality, patient identifiers were replaced with a study ID number. This number
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was assigned upon randomization into the study. This assigned number is the study ID
number used when entering data from the intake forms, and cleaning the economic data.
This two-digit number was created for the purposes of the study. This is a consecutive
number representing the order in which the participant enrolled. For example, the
fifteenth participant consented and enrolled was numbered: 1 5. Following study ID

number assignment, associated data was entered into the databases.

3.5.8 Data Analysis

To address the first objective, the provision of the hybrid model was described.
Participant baseline characteristics were summarized and tested for uniformity across
study groups/arms utilizing an ANOVA test. This analysis was conducted utilizing the
Statistical Package for Social Sciences (SPSS) version 21. The significance level is
established at 0.5%.

The second study objective was to examine the effect of the hybrid model on
healthcare costs and utilization when compared to other community practice models for
patients with metabolic syndrome. This was done utilizing a trend analysis comparing
cost and utilization six months prior to enrollment with cost and utilization in the six
months after enrollment.

The third study objective examined the effect of the hybrid model on adherence
to medications included in the quality measures for the Center for Medicare and
Medicaid Services (CMS). To assess this objective, the Proportion of Days Covered
(PDC) was calculated for each of the medications included in the quality measure. The

PDC calculation was conducted utilizing the Statistical Analysis System (SAS) version
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9.3 The percentage of participants who were adherent (PDC >80%) to selected
therapies is calculated for each study group six months prior to enrollment and six

months after enrollment for each of the three quality measures.
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Chapter 4

Results

This chapter presents the results of the analyses performed on the data obtained
for the study. They are presented as follows:
e Study enrollment.
e Description of the demographic characteristics of participants.
e Trend analyses and frequency distributions performed to answer the
research questions of this study.
4.1 Study Enrollment
Review of electronic medical records of the patient population at the Endocrine
and Diabetes Care Center began in July 2014. Based upon diagnoses in their medical
records, 424 potential participants were identified.
The initial group of 424 potential participants was sent an initial invitation letter,
inviting them to leave a voicemail with the research team if they are interested in
participation. Of the 424 mailers, a total of 98 potential participants responded. Of these,

a total of 27 participants were enrolled into the study. A total of 306 potential participants
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did not respond to the initial mailing. A second invitation letter was mailed to 222
potential participants, including non-respondents to the initial mailing. Of this group, 20
patients responded, but there were no enrollments from this group.

A third mailing targeted potential participants within the Endocrine and Diabetes
Care Center who were already using a participating pharmacy. These letters, addressed
from the Director of Pharmacy Operations of The Pharmacy Counter, were sent to 115
potential participants. This provided an additional four enrollments, leading to a total of
31 patients enrolled through invitation letters. Figure 4-1 summarizes the results of the
invitation letter recruitment.

Initially 424 patients were identified. Further study of the electronic records, as
well as new enrollees into the Endocrine and Diabetes Care Center provided additional
patients receiving subsequent letters. These additional patients provided for a total of 451

patients who received an invitation letter for recruitment purposes.

451 Total Patients Contacted
1) 424 Initial Physician Letters
2) 202 Second Physician Letters
3) 115 Pharmacist Letters

e 318 Non-Responders
e 102 Not Eligible

31 Patients Enrolled

Figure 4-1: Flow Diagram for Physician and Pharmacist Letters

70



After the invitation letters, two additional recruitment efforts were initiated. This
included directly calling patients who had not responded to the invitation letters and
postcards distributed by physicians and pharmacists.

Two hundred and five non-responding patients were called directly by the
research team. This resulted in 111 patient contacts, leading to 12 enrollments. Of the
other patients contacted, 14 were placed on a waiting list as they were not ready to
commit to the study and 85 patients were deemed to not meet study criteria. A total of 95
patients were unable to be contacted. This was often due to out-of-service phone numbers
or patients not returning voice-mail messages left by the research team. Figure 4-2

summarizes the results of the direct call recruitment.

205 Direct Calls
1) 424 Initial Physician Letters
2) 202 Second Physician Letters
3) 115 Pharmacist Letters

e 85 Not Eligible
e 95 Unable to Contact
e 14 Waiting List

12 Patients Enrolled

Figure 4-2: Flow Diagram of Direct Calls

A total of 260 post cards were printed for distribution. Of these, 140 were given to
staff at the Endocrine and Diabetes Care Center and dispersed among the 20 exam rooms.
The other 120 were given to the Director of Pharmacy Operations of the pharmacy to be
dispersed amongst the pharmacy locations. Physicians and pharmacists were instructed to

provide a postcard to potential participants, which had been flagged in their electronic
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systems. These post cards did not directly result in any phone calls from potential
participants or any enrollments.

As a result of the recruitment methods utilized, a total of 43 participants were
enrolled in the study. Of these 43 participants, 38 participants had more than one month
of economic data available, and were included in the analysis. Of the participants not
included in the analysis, two had dropped out prior to one month of enrollment and three

were recently enrolled with less than one month of data at the time of analysis.

4.2 Study Groups

The breakdown of participants by study group is provided in Table 4-1. This table
provides a breakdown for all study participants who had been enrolled, the group of 38
participants who were included in the analysis and the 28 participants who had been in

the study for six months.

Table 4-1: Breakdown of Participants by Study Group

Group Enrolled Analyzed 6 MontITs of Data
Available
1(pB)® 11 9 :
2 (PB+MTM)® 12 12 2
3 (BP)* 9 7 5
4 (BP+MTM)* 11 10 5
Total 43 38 o8

“3 patients dropped out of group 1, data available for I patient for analysis

®1 patient dropped out of group 2, but had 2 months of data available for analysis
“2 patients had less than one month of data and were not included in analyses.
Additionally, 1 patient dropped out but had 6 months of data available for analysis.
I patient had less than one month of data and was not included in analyses

4.3 Baseline Characteristics
Patient baseline characteristics are provided in Tables 4-2, 4-3 and 4-4. Table 4-2

provides background characteristics of study participants. Overall, 37% of the population
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was male, with an average age was 61 years old. The study population has a long length
of diagnosis, with a majority of participants with a length of diagnosis of nine years or

greater. Participants were on an average of 10 medications at baseline. Education and

income varied slightly, but no significant differences existed between groups.

Table 4-2: Baseline Demographic Characteristics

Group 1 Group 2 Group 3 Group 4 |..
MG (PB) |(PB+MTM)| (BP) |(BP+MTM)[>'8

Age (Mean (SD)) 61.8 (8.3) | 58.5(10.1) | 60.4 (10.0) | 62.4 (8.2) |0.765

Gender (Male) 5(55.6%) | 4(36.4%) | 2(28.6%) | 3(27.3%) [0.602

Education 0.063
Some High School 0 (0%) 1 (9.1%) 0 (0%) 1 (12.5%)
Completed High School 0 (0%) 1(9.1%) | 1(16.7%) | 1(12.5%)

Some College 3(37.5%) | 6 (54.5%) | 2(33.3%) | 3(37.5%)
Associates Degree 0 (0%) 2 (18.2%) | 3(50%) | 1(12.5%)
Bachelor’s Degree 3(37.5%) | 1(9.1%) 0 (0%) 2 (25%)
Graduate Degree 2 (25%) 0 (0%) 0 (0%) 0 (%)

Income 0.145
<$30,000 2 (28.6%) | 5(45.5%) | 4 (66.8%) | 5(55.6%)
$30,000-$50,000 0 (0%) 3(27.3%) | 0(0%) | 2(22.2%)
$50,000-$75,000 2 (28.6%) | 1(9.1%) | 1(16.6%) | 2 (22.2%)
$75,000-$100,000 0 (0%) 0 (0%) 1(16.6%) | 0 (0%)
>$100,000 3(42.8%) | 2 (18.1%) | 0 (0%) 0 (0%)

Total Medications

(Mean (SD)) 10.8 (4.1) | 84(2.5) | 9.1(29) | 11.5(4.5) |0.214

Charlson Comorbidity Index 0.552
0-1 0 (0%) 0 (0%) 0 (0%) 0 (0%)

2-3 7 (77.8%) | 8(72.7%) | 4 (57.1%) | 6 (54.6%)
4-5 2(22.2%) | 2 (18.2%) | 3(42.9%) | 3 (27.3%)
>6 0 (0%) 1 (9.1%) 0(0%) | 2(18.2%)

Length of Diagnosis 0.939

<2 years 0 (0%) 0 (0%) 0 (0%) 0 (0%)

2-9 years 1 (11.1%) | 1(9.1%) | 1(14.3%) | 2 (18.2%)

>9 years 8 (88.9%) | 10 (90.9%) | 6 (85.7%) | 9 (81.8%)

Smoking Status 0(0%) |2(182%) | 0(0%) 0(0%) ]0.168

Participants in the study had an average Body Mass Index (BMI) of 37.6,

signifying obesity. This corresponds with a diagnosis of metabolic syndrome, as obesity
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is a risk factor for all three diseases within metabolic syndrome. Other than obesity, most
participants within each study were at or near goals for diabetes, hypertension and

hyperlipidemia. Baseline clinical markers are provided in Table 4-3.

Table 4-3: Baseline Clinical Markers

Measure Group 1 Group 2 Group 3 Group 4 Sig
(Mean (SD)) (PB) (PB+MTM) (BP) (BP+MTM)
Height (in) 69.4 (4.6) 67.0 (4.3) 65.5 (5.1) 65.3 (2.8) |0.137

Range| (59.92-74) | (39-73.5) | (60-74.8) | (61.5-71.1)
Weight (Ibs) | 246.8 (40.0) | 235.5(38.6) | 233.0(30.5) | 235.4(59.3) |0.918
Range| (182 —296.6) |(174.5—326.7)|(177.4 —245.4) | (164.6 — 392.2)

BMI 36.0 (4.6) 36.8 (5.3) 39.1 (9.1) 38.6(7.8) [0.722
Range| (30.7-42.5) | (29-47) | (25.5-49.1) | (26.8 -57.9)

HeAlc 7.8 (1.2) 7.7 (1.9) 8.1(1.2) 8.0(1.6) [0.924
Range| (6.6 -10.2) (5 - 12.4) 69-10.1) | (5.5-10.3)

LDL 66.1 (343) | 72.8(18.6) | 105.6(41.7) | 79.7(30.4) [0.266

Range| (57— 104) (55-922) | (69.2-176.0) | (36-119)
BP Systolic | 131.1(23.0) | 121.5(3.8) 122.6(5.1) | 124.1(11.3) |0.398
Range| (104—186) | (116—126) | (114—130) | (110 142)
BP Diastolic |  75.1 (7.7) 78.9 (5.8) 73.7 (10.5) 723(7.2) [0.234
Range| (60— 84) (68 — 84) (60 — 90) (62 — 82)

Study participants received many preventative services which are recommended
through diabetes guidelines. These include flu shots, as well as visits with dentists and
ophthalmologists. However, most patients were not visiting their podiatrists at baseline.

Utilization of these services is provided in Table 4-4.

Table 4-4: Baseline Service Utilization

Measure (n (%)) Group 1 Group 2 Group 3 Group 4 Sig
(PB) (PB+MTM) (BP) (BP+MTM)

Yearly Flu Shot 8 (88.9%) | 11 (100%) | 4(57.1%) | 9 (81.8%) [0.109

Podiatrist Visit 3(33.3%) | 4(36.4%) | 3(42.9%) | 4(36.4%) |0.986

Dentist Visit 8(88.9%) | 9(81.8%) | 6(85.7%) | 8(72.7%) |0.827

Ophthalmologist Visit 9(100%) | 9(81.8%) | 7(100%) | 10 (90.9%) |0.419
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4.4 Economic Analysis

This section describes the cost and utilization of healthcare services by the patient

population.

4.4.1 Data

Medical and prescription claims data was obtained for study participants in March
2015. Some patients did not have medical and prescription claims data for the entire
analysis period. Economic data were analyzed twice, once for all patients enrolled at least
one month in the study, and another group including only those patient enrolled for six
months. The number of participants with data available during each month of the analysis
period, from 6 months prior to enrollment through 6 months post-enrollment is provided

in Table 4-5.

Table 4-5: Number of Patients with Data Each Month: All Participants
Pre-Enrollment Post-Enrollment
Group 6 | 5| 4|3 |2 1 1 2|3 ]| 4
1 (PB) 9 917919191919 |8
2(PB+tMTM) 11 | 11 (12 [ 12 | 12 | 12| 12| 12
3 (BP) 7 7 7 7 7 7 707
4 (BP+tMTM)| 9 919101010} 10| 10

O |J|[C0|n
O |J|[C0|n
O |J[co|n ]
O |J[co|n]&N

An additional analysis was completed with patients enrolled for six months. The
number of participants with data available during each month of the analysis period for
the group of patients enrolled for six months is provided in Table 4-6. There were two
patients who did not have claims data available for the entire 6 months prior to
enrollment, one each in the hybrid model group and the MTM with pill bottles groups
respectively. There were also multiple patients who were not enrolled for 6 months at the
time of analysis. These patients were analyzed based upon the length of enrollment. To

account for the varying number of patients per group as well as length of enrollment
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among participants, costs and utilization were analyzed on a Per-Member-Per-Month

(PMPM) basis.

Table 4-6: Number of Patients with Data Each Month: 6 Month Participants

Pre-Enrollment Post-Enrollment
Group 6 5 4 3 2 1 1 2 3 4 5 6
1 (PB) 5 5 5 5 5 5 5 5 5 5 5 5
2 (PB+tMTM)| 7 7 8 8 8 8 8 8 8 8 8 8
3 (BP) 7 7 7 7 7 7 7 7 7 7 7 7
4 (BP+tMTM)| 8 8 8 9 9 9 9 9 9 9 9 9

Additionally, prescription data was missing for five participants. The baseline

characteristics are provided in Table 4-7. These patients were similar to the overall

characteristics of their respective study groups. These participants were near the mean

age, had similar comorbidity scores and length of diagnosis, as well as the number of

medications fell within the standard deviation of their study group. These five patients

without available prescription claims data were similar to other patients in their study

group in regards to baseline characteristics.

Table 4-7: Participants Missing Prescription Data

Excluded
Patient 1 2 3 4 :
Group 4 4 3 1 2
Gender Male Female Female Female Male
Age 59 57 60 61 59
. Associate Some Graduate Associates
Education Degree College N/A Degree Degree
$50,000- $30,000-
Income $75.000 $50,000 N/A N/A >$100,000
Charlson
Comorbidity 4-5 4-5 4-5 2-3 2-3
Index
Total
Medications 12 7 8 8 7
L(.ength (.)f >9 Years >9 Years >9 Years >9 Years 2-9 Years
Diagnosis
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4.4.2 Total Cost

Total costs showed varying trends among the study groups. Total costs decreased
in groups not receiving MTM services, and increased in group 2 (PB+MTM). The only
difference which carried over when analyzing all patients was the decrease seen in group
3 (BP) patients. This was driven by decreases in inpatient, outpatient and ER costs. When
analyzing all patients, groups 1 (PB), 2 (PB+MTM) and 4 (BP+MTM) did not show a
change in the total costs per member per month. Figure 4-3 shows the total costs

experienced during the analysis period.

Total Costs (PMPM)
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Figure 4-3: Total Costs

4.4.3 Inpatient Cost and Utilization

During the analysis period, there were a total of 11 inpatient visits. These visits all
occurred within the patients who were enrolled for at least six months in the study. There
was a large increase noted in group 1 (PB+MTM). While each half of the study period
included one inpatient hospitalization for group 1, the visit in the six months prior to
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enrollment was only charged as $150. Group 3 experienced a decrease in inpatient costs.
This was due a more expensive hospitalization post-enrollment. A comparison of

inpatient costs is shown in Figure 4-4.

Inpatient Costs (PMPM)
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Figure 4-4: Inpatient Costs

Per-member-per-month utilization stayed relatively stable through the analysis
period. The only group which experienced a difference was the group receiving MTM
services, which saw one hospitalization during the six months post enrollment compared
with two in the six months prior to enrollment. When comparing with the costs, this
decrease in utilization was more than offset by the larger cost of the hospitalization,
leading to an increase in PMPM inpatient costs during the analysis period. A comparison

of inpatient utilization is shown in Figure 4-5.
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Inpatient Utilization (PMPM)
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Figure 4-5: Inpatient Utilization

4.4.4 Outpatient Cost and Utilization

All study groups experienced a decrease in PMPM outpatient costs (Figure 4-6).
For both of the groups receiving MTM services (groups two and four), the savings are
more pronounced when including all patients. This suggests that the patients who have

not yet been enrolled for six months are seeing a larger difference in outpatient costs.

Outpatient Costs (PMPM)
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Figure 4-6: Outpatient Costs
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Trends in outpatient utilization varied widely amongst the study groups. The
groups who received MTM services (groups two and four) experienced a slight increase
in outpatient utilization during study enrollment. This may be partially explained by the
fact that the MTM services received are included in the medical claims. While utilization
slightly increased due to MTM, outpatient costs decreased overall suggesting fewer and
less-intensive outpatient visits, including optometrist visits. Outpatient utilization rose in
group one, receiving medications in pill bottles with no MTM. This is partially the result
of an increase in the frequency of physician office visits. An increase in the frequency of
physician office visits may suggest poorer disease control. There was a decrease in more
costly outpatient visits and procedures, which offset the increase in the less-expensive
physician office visits. Figure 4-7 depicts the changes in outpatient utilization during the

analysis period.
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3.5

Tekitnkl

Groupl Group2 Group3 Group4 | Groupl Group2 Group3 Group4d
(PB) (5) (PB+MTM) (BP)(7) (BP+MTM)| (PB)(9) (PB+MTM) (BP)(7) (BP+MTM)
(8) (9) (12) (10)

N

[EEY
[

6 Month Patients (29) All Patients (38)

HPre6 Post 6

Figure 4-7: Outpatient Utilization
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4.4.5 Emergency Room Cost and Utilization

Emergency room costs decreased for all study groups during the analysis period,
when compared per-member-per-month. All groups except for group three, who received
blister packaging services only, experienced a large decrease in per-member-per-month

costs. Figure 4-8 shows ER costs.

ER COSTS (PMPM)
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Figure 4-8: Emergency Room Costs

Emergency room utilization showed favorable trends for groups receiving MTM
services, groups experiencing a decrease in utilization. This may help to explain the
decrease experienced in healthcare costs. ER utilization in groups not receiving MTM
remained stable through the analysis period. While utilization did not change, the
decrease in costs suggests a decrease in the severity of the ER visits. Figure 4-9 depicts

the ER utilization during the analysis period.
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Figure 4-9: Emergency Room Utilization

4.4.6 Prescription Cost and Utilization

Prescription costs included all medications for which a prescription claim was
available for analysis. A total of five participants (one patient in groups one, two and
three as well as two patients in group four) did not have prescription claims data
available. Due to this, prescription costs and utilization was only taken as a per-member-
per-month average based upon participants who had prescription claims data available.

Prescription costs decreased in the control group, but increased in every
intervention group. A difference is evident for group two patients when looking at all
patients compared with only those with six months of enrollment. This increase in costs
is driven by three patients who had costly medications added to their medication
regimens. Two of these medications were for the treatment of diabetes. This change in
therapy was not necessarily an escalation, but to therapies dosed once daily. Figure 4-10

shows prescription costs during the analysis period.
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Figure 4-10: Prescription Costs

Most study groups experienced an increase in prescription fills. Group 1 (PB)
noticed only a slight increase in prescription fills. For group 3 (BP), this increase was
driven more by patients who were enrolled for six months. Group 2 (PB+MTM) saw a
decrease in fills overall. This may be due to the timing of 90 day prescription refills.

Figure 4-11 shows prescription fill data.

Prescription Fills (PMPM)

el

Groupl Group2 Group3 Group4 | Groupl Group2 Group3 Group4d
(PB) (4) (PB+MTM) (BP)(6) (BP+MTM) (PB)(8) (PB+MTM) (BP)(6) (BP+MTM)
(7) (7) (11) (8)

12

OoON DB O

6 Month Patients (24) All Patients (33)

HPre6 Post 6

Figure 4-11: Prescription Fills
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4.5 Adherence

Medication adherence was measured as a percentage of patients who were
adherent to medications measured by the 2015 CMS STAR criteria. For diabetes this
included biguanides, sulfonylureas, thiazolidinediones, and DiPeptidyl Peptidase-IV
Inhibitors, incretin mimetics, and meglitinides. This does not include insulins or the
newer sodium-glucose-transfer protein inhibitors. For hypertension this included
medications which inhibit the renin-angiotensin-aldosterone system, and did not include
diuretics which most patients are on. Hyperlipidemia included only statins, and no other
cholesterol-lowering therapies. This analysis includes only patients who have been
enrolled for six months. It is important to note that five patients were excluded from this
analysis for lack of prescription claims data as discussed in the section on prescription
costs and utilization. Additionally, one additional participant in group four was excluded.
Though this participant was enrolled for six months, only three months of data was
available. The participant was adherent for the first three months for all three measures
after being non-adherent in the six months prior to the study. Despite this initial
adherence, the lack of data prevents a proper analysis of this patient.

All study groups showed an improvement in adherence for all three of the CMS
adherence measures. Intervention groups showed a greater percentage of patients
achieving adherence (PDC>80%) during the study period when compared to the control
group (group 1), except for statin therapy. Control group patients receiving statin therapy
were non-adherent prior to enrollment, and became adherence during the study period.
During the same time, patients in group 2 (PB+MTM) did not all become adherent. The
number of patients in each group who were adherent to the medications of interest are

84



presented in Table 4-8. White columns represent adherence prior to enrollment while

shaded columns represent adherence to medications during six months of enrollment.

Table 4-8: Adherence to Medications Included in CMS Star Ratings

RAAS

RAAS

Diabetes 6 | Diabetes 6 Inhibitors 6 | Inhibitors 6 Statins 6 Statins 6
Months Pre [Months Post Months Pre | Months Post Months Pre | Months Post
Group | N % N % N % N % N % N %
1 1/3 | 333 | 2/3 |66.6]| 1/3 |333 | 2/3 [666] 0/3 | 0.0 | 3/3 | 100
2 5/7 | 71.4 | 6/7 | 85.7 | 2/7 | 285 | 6/7 | 8.7 | 3/8 | 37.5 | 5/8 | 62.5
3 2/6 1333 6/6 | 100 | 1/5 200 | 4/5 | 80.0]| 1/5 | 20.0 | 5/5 | 100
4" 3/6 {500 6/6 | 100 | 0/5 | 0.0 | 4/5 [80.0 | 2/5 | 40.0| 5/5 | 100

*One patient in group 4 only had 3 months of claims data post-enrollment and, though
adherent during these 3 months, had a PDC of <80% for the 6 month period.

In order to assess the impact of the hybrid model of care on the STAR measures,

the adherence data must be converted. This conversion looks at the number of adherent

patients (>80% PDC) at each time point. This percentage is then compared with criteria

thresholds published each year by CMS. The 2015 criteria, which were provided in Table

2-1 are repeated here in Table 4-9.

Table 4-9 Thresholds for 5-Star Ratings®’

Medicare Advantage Plans Medicare Part D Plans
Stars 1 2 3 4 5 1 2 3 4 5
Diabetes <69 | 69-73 |73-77|77-81| >81 <74 | 74-79 | 79-82 | 82-85 | >85
RAAS-I <72 | 72-76 | 76-81 | 81-85 | >85 <72 | 72-76 | 76-81 | 81-84 | >84
Statin <59 | 59-68 | 68-76 | 76-83 | >83 <62 | 62-69 | 69-75 | 75-78 | >78
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STAR measures were provided based on the criteria for both Medicare Advantage
as well as Medicare Part D plans. Due to the likeness between the criteria, this resulted in
the same STAR ratings, except in the case of diabetes medications at baseline. All
patients receiving an intervention improved to four or five star levels, with the exception
of statins in the group receiving only MTM services which still experienced an increase
to a two star level. STAR measure adherence categories and the corresponding star

ratings of the study population is shown in Table 4-10.

Table 4-10: STAR Measure Adherence Ratings

Diabetes RAAS Inhibitors Statins
Group Pre Post Pre Post Pre Post
1 1 1 1 1 1 5
2 1-2" 5 1 5 1 2
3 1 5 1 4 1 5
4 1 5 1 4 1 5

“This would be 2 stars for a Medicare Advantage Plan or 1 Star for a Part D Plan
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Chapter 5

Discussion

This chapter provides a thorough discussion of the findings presented in the
previous chapter. The discussion is divided into the following headings:
e Implementation and Experiences
e Economic Outcomes
e Medication Adherence
e Limitations
e Conclusions

e Implications for Future Research

5.1 Implementation and Experiences

This study is an exploratory pilot of a large, prospective, multi-center study. A
large amount of collaboration is required for such a study to take place. This exploratory
pilot analysis benefitted from the fact that the physicians, pharmacy and payer were all
within the same integrated delivery network (IDN). The physicians were familiar, and

had a working relationship with, a clinical pharmacist who provided MTM services, as
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well as with The Pharmacy Counter. The physicians were open to pharmacy interventions
and recommendations, including adherence packaging. A strong working relationship,
and collaboration between physicians and pharmacists is crucial to providing effective
pharmacy services, including MTM.”!

Collaboration with physicians provided access to a population of potential
participants. Agreement with the physician group and associated integrated delivery
network, provided access to electronic health records for the purposes of identifying
patients, as well as accessing predetermined clinical values for the study. The
collaboration with physicians was instrumental in effectively identifying and reaching out
to potential program participants.

In addition to effective collaboration, the pharmacy staff involved was
experienced in providing the pharmacy services utilized in the study. The clinical
pharmacist who conducted the MTM sessions for study participants was experienced in
provision of MTM using an appointment-based model. A meeting was held with research
team members and the pharmacist to provide education on the study protocol, as well as
address any questions or concerns which the pharmacist may have. An open line of
communication was kept with the pharmacist, including notifying them when a patient
was enrolled who was to receive MTM services.

Pharmacy staff experienced with adherence packaging is also essential for
provision of the hybrid model. The Pharmacy Counter also had a location devoted to
adherence pharmacy services, with an emphasis on blister packaging. The pharmacists
and staff at this location were familiar with blister packaging services, as well as

medication synchronization. Additionally, this pharmacy included automation which
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aided in the filling of blister packages. This allows for the filling of 40 blister packages
per hour with a minimal staff. Open lines of communication were also kept with the
adherence pharmacy, including advanced warning when sending information on a newly
enrolled patient. This collaboration aided in transitioning patients to receive blister
packaging services. Collaboration and communication among professionals is key in the

effective and timely implementation of the hybrid model.

5.2 Economic Outcomes

Pilot economic trend analyses were conducted on each of the study groups for all
patients as well as only those patients who had been enrolled for six months in the study.
Analyses were completed for inpatient, outpatient, emergency room and prescription
costs and utilization. Total cost was also analyzed. In order to account for varying
numbers of patients, as well as months for which data was available, per study group,
costs and utilization were analyzed on a per-member-per-month (PMPM) basis. While
most groups did not experience a large change in total cost. However, initial trends within
the various costs and utilization measured may predict future health care costs.

Patients in the pill bottle group experienced a slight decrease in PMPM healthcare
costs. This decrease was driven by decreases in outpatient, prescription, and emergency
room costs. During this same period, outpatient utilization increased, while emergency
room visits and prescription fills did not change. The increase in outpatient service
utilization included more frequent physician follow-ups, suggesting a disease which is
less well controlled. There were two inpatient admissions, one in the pre-enrollment

period and one in the post-enrollment period. The pre-enrollment admission was very
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brief and was only for imaging tied to diabetes and hyperlipidemia. The admission in the
post enrollment period included a coronary catheterization tied to the diagnosis codes for
hyperlipidemia and hypertension. While there was a short-term savings in ER and
outpatient costs, the more frequent physician office visits and minimal increase in
prescription fills may lead to long term increases in inpatient costs and utilization. This
long-term trend has been noted in diabetic patients.*® While total costs have decreased for
participants in the control group in this short term analysis, underlying economic trends
suggest the trend in total cost may be misleading.

Participants in the group receiving only MTM through the appointment based
model experienced economic trends supporting long-term savings. This group
experienced three inpatient admissions, all from the same patient. This included a hernia
repair and admission for ischemic heart disease and a urinary tract infection prior to
enrollment, as well as a more costly admission for atrial fibrillation and tachycardia post
enrollment. This group experienced an increase in outpatient utilization with the addition
of the MTM visits with the clinical pharmacist. Overall outpatient costs were lower, due
to less costly preventative care visits and MTM sessions. Emergency room costs and
utilization both decreased in the group receiving MTM services. Prescription utilization
remained mostly unchanged, although adherence improved. This is partially due to an
increase in 90 day prescriptions, which limit the number of fills required. This may also
be attributed to the education on the importance of adherence during the MTM sessions.
Prescription costs remained stable over all of the patients. The patients enrolled for six
months experienced an increase in prescription costs due to the addition of Januvia,

Invokana and Aggrenox in the post enrollment period, which were all much more
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expensive than therapies in the six months prior to enrollment. With all of these costs,
there was no change in costs when taking all enrolled patients into account. There was a
slight increase in total costs for those enrolled for 6 months due to the increase in
prescription costs.

Similar economic trends in MTM programs have been shown in the literature. In a
study looking at one year before and after enrollment, similar trends in pharmacy costs as
well as emergency room and outpatient utilization.'”* This study found a savings in total
costs at the one year time point due to an additional decrease in inpatient costs and
utilization. Of note in our MTM population is that of the three inpatient visits, only the
pre-enrollment admission for ischemic heart disease can be attributed to metabolic
syndrome. Another study looking at one year data for an employer sponsored MTM
program found total cost savings driven by decreases in inpatient and emergency room
cost and utilization.” A long-term study looking at up to seven years of economic
outcomes in a diabetes MTM program found an overall decrease in total health care
costs.” This total cost savings was driven by a large decrease in medical insurance
claims, while prescription claims increased through the study period. The economic
trends of MTM programs decreasing medical costs, while increasing prescription costs,
similar to our group, lead to an overall savings in long-term health care costs.

The group receiving adherence packaging, along with refill synchronization,
experienced a savings in total cost. In this group, medical costs for inpatient, outpatient
and emergency room visits all decreased. Utilization remained stable, or in the case of
emergency room visits, also decreased. This decrease in medical costs and utilization was

accompanied by an increase in prescription costs and utilization. If the relationship
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between initial trends and long term costs is similar to that seen with MTM, these trends
suggest a similar long-term saving in total health care costs.* There is a gap in the
literature regarding the effect of adherence packaging on economic outcomes.'”
Adherence packaging has been shown to promote adherence and lower blood pressure in
patients with hypertension.’® These surrogate endpoints may lead to better disease control
and overall decreases in medical costs and utilization as a result of increased prescription
utilization.

The hybrid model of care, group four, experienced little change in total cost. This
is due to costs in some areas offsetting savings in other areas. One area of increase is in
inpatient costs. There were two patients who experienced inpatient visits, and they had
one admission pre and post enrollment each. For one patient, the pre enrollment
admission was for heart and respiratory failure, while the post enrollment admission was
for diastolic heart failure. The second patient was admitted for dizziness, linked to
various diagnosis codes for diabetes, while the post enrollment admission was related to
ischemic heart disease and kidney failure. There was a slight increase in the number of
outpatient visits, especially in the group enrolled six months due to the addition of MTM
visits. This was associated with a decrease in outpatient costs due to less costly MTM and
wellness visits. Emergency room cost and utilization decreased during the enrollment
period. These outpatient and emergency room savings were largely offset by a large
increase in prescription costs and utilization in addition to the increased inpatient cost.

While this shift in costs from emergency room, outpatient and hospital costs to
prescription costs is a pattern consistent with the other intervention groups within this

study, it differs from the only available literature. In a retrospective analysis of a program
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providing specialized packaging and telephonic MTM, conducted by Zillich et al.
inpatient and emergency room costs remained consistent, while outpatient, prescription
and total costs increased.”’ This represents a similar trend in replacing inpatient and
emergency room costs with preventative outpatient and prescription costs. However, the
prescription costs rose to a larger extent than in our study, while emergency room and
outpatient costs did not decrease in turn.

Overall, this exploratory pilot analysis noted a slight change in total costs in the
intervention groups. While total costs did not change, some interesting trends in the
analyzed costs have begun to emerge. In contrast to the control group, the groups
receiving a pharmacy-based intervention led to an increase in prescription costs, which
was mostly offset by decreases in medical costs. In the adherence packaging group, a
great decrease in medical costs led to an overall lower total cost per patient per month.
While short-term savings are not readily apparent, economic trends suggest long-term

economic savings through improved medication utilization.

5.3 Adherence Outcomes

In this study, groups receiving pharmacy-based interventions have experienced
improvements in medication adherence. The adherence measures in this study assess the
same medications as the Centers for Medicare and Medicaid Services (CMS) STAR
measures. Increases in adherence correlated to four or five stars based upon the 2015
CMS criteria. The exception was statin adherence in the MTM study group. While
adherence levels did improve, not all patients achieved a PDC >80%. This STAR rating

is higher than that attained in a previous study of care managers providing targeted phone
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calls along with a pharmacy managing prescription refills.'’* Overall, pharmacy-based
interventions provided improvements in STAR measure ratings compared to baseline.

In an effort to promote quality and reduce costs, the CMS has implemented a
STAR rating system. Using this system, CMS defines objectives to improve the quality
of care. Performance measures are then developed by CMS to assess insurance plans’
ability to meet these objectives. This system provides STAR ratings of one to five stars to
assess progress towards on the measures. Three measures target medication adherence to
diabetes medications, RAAS inhibitors for hypertension and statins for hyperlipidemia.®’
These measures are weighted three times higher than other measures, carrying serious
implications for Medicare insurance plans.

STAR ratings have serious implications on Medicare insurance plans. These
implications range from bonus payments for achieving four or five star ratings to the
potential to being dropped from Medicare for performing below three stars. Due to these
implications, and the fact that the adherence measures are weighted when calculating
overall STAR rating, plans are taking an increased interest in medication adherence. This
includes evaluating the performance of pharmacies.'”

Pharmacies, and pharmacists, have the ability to impact medication adherence.
Insurance plans are beginning to recognize the impact that quality pharmacies can have
on medication adherence and, by extension, STAR ratings. Some plans are developing
preferred pharmacy networks, and admitting only those pharmacies which have shown
they can provide benefit in the form of STAR ratings. There is also the knowledge that
medication adherence can be improved through the provision of pharmacy services.

These services can include MTM and adherence packaging, among other interventions.'”
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These services, especially MTM, are expected to play a key role in care due to the

implications of STAR ratings.'”

5.4 Limitations

As this was an exploratory pilot, the small sample size and short time horizon
may not capture the full economic effects of the hybrid model in this population.
Nevertheless, some of the trends seen in this study seem encouraging. Additionally,
among the small population, five patients (about 13% of the population) did not have
prescription data available for analysis. Despite these limitations, it is still possible to
identify some initial economic trends within the study groups. The short time horizon
also does not allow for the assessment of sustained improvements in medication
adherence.

A second limitation of the study is the fact that the patient population, despite
having metabolic syndrome, were near their clinical goals. At baseline, most participants
were at or near goal for diabetes, hypertension and hyperlipidemia. The population within
this study showed similarities and differences with available MS demographics. An
analysis of 98,091 patients with metabolic syndrome among 3 insurers was conducted by

Boudreau et al.'®

The patients in the current study had a similar age to that seen by
Boudreau. Looking at clinical markets, the patients in the current study had lower blood
pressures and LDLs that that seen by Boudreau, which did not report Alc levels. Another
key difference was the BMI which for Boudreau was 33kg/m” compared to the average of

37.6kg/m” in the current study. These differences may potentially be due to the fact that

the patient population in the current study was recruited from an endocrine specialty
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practice. This may provide the study population with better monitoring and disease state
control, though patients may still need assistance with diet and exercise as evidenced by
the elevated BMI. This limits the generalizability of study findings. Though
generalizability is limited, it may be logical to hypothesize that patients who are poorly
controlled at baseline may experience a greater impact on economic outcomes as a result
of the hybrid model of care.

A third limitation is the change seen in the control group. This is particularly true
for medication adherence. The number of patients who were adherent to therapy
improved in the control group among all three adherence measures, achieving five star
status for statin medications. This can make it difficult to potentially associate an
improvement in adherence to the interventions. The improvement in adherence of the
control group suggest that participation in a research study and being monitored

periodically may have contributed to the increase in medication adherence.

5.5 Conclusions

Overall, pharmacy-based interventions to promote medication adherence,
including the hybrid model of care, demonstrate interesting economic and adherence
trends. The intervention groups experienced a shifting of health care costs from medical
costs to prescription costs. This provided a short-term savings in the group receiving
blister packaging. The two groups receiving MTM services, including the hybrid model
of care, did not experience short term savings in overall health care costs, but still

experienced the shift in costs. This shift in costs to medications may allow for greater
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savings in the long-term through avoiding inpatient, emergency room and unnecessary
outpatient utilization.

With an increased emphasis on quality of care in addition to cost, medication
adherence is becoming more significant. The inclusion in the STAR measures by which
insurance plans is already beginning to show implications through the use of preferred
pharmacy networks based on both cost and quality instead of cost alone. This study
suggests that pharmacy-based interventions, including the hybrid model of care, can
impact the medication adherence of insurance plan beneficiaries. This may have
implications on pharmacy contracts, as well as reimbursement for pharmacy provided
services.

Our study provides a pilot exploratory analysis of the economic impact of the
provision of a hybrid model of care, including MTM and adherence packaging. Initial
trends suggest long-term economic implications, as well as short-term adherence
implications related to the CMS STAR measures. Further study is warranted to further

evaluate the economic implications of the hybrid model of care.

5.6 Implications and Future Research

The implementation of quality-based reimbursement for health care plans under
Medicare brings greater importance to medication adherence. Pharmacists are in a
position to aid with these adherence measures due to their accessibility and medication
knowledge. Due to medication adherence receiving a greater weight when calculating
the overall STAR measures, this is becoming an increasing focus of health plans due to

the impact on reimbursement. If health plans fail to achieve adherence, it can carry
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significant implications for reimbursement. Health plans are beginning to realize the
impact of pharmacies on these measures, and are holding pharmacies accountable
through the provision of preferred pharmacy networks. This aligns the goals of the
pharmacy and the health plan to be improving medication adherence as well as
controlling costs.

Findings from this study suggest implications of pharmacy provided services.
Short term trends suggest the potential for long-term cost savings. While the current
study suggests that the hybrid model of care will have long-term economic benefits, it
does not appear to be superior to the individual interventions in this exploratory analysis.
It may take time for any economic superiority of the hybrid model over individual
interventions to become evident. Additionally, clinical and humanistic outcomes will
need to be taken into effect Literature has shown that pharmacy provided interventions
can have a positive impact on medication adherence, with combinations of services
providing a greater impact. This improvement in adherence is supported by the change in
STAR measures seen in this study. As health plans look to create preferred pharmacy
networks in an effort to improve their STAR quality measures, they should seek out
pharmacies which offer, or have the capacity to offer, adherence interventions.
Pharmacies which can offer combinations of services, including behavioral and
educational interventions, may provide the greatest benefit.

In turn, pharmacies should provide and measure their adherence-promoting
services. This can allow for assessment of the appropriateness of the intervention in the
patient population. In this pilot analysis of a population of patients with metabolic

syndrome, the hybrid model of care provided short term economic and adherence
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improvements comparable to that of MTM or adherence packaging services provided
individually. Such studies can be helpful to pharmacies by providing new and innovative
interventions, especially when implementation is described. Pharmacies would benefit
through the investigation and provision of such combinations, although the optimal
combination may vary based upon population and disease state. Additionally, pharmacies
can use the data collected to illustrate the value of the services provided. This can aid in
contract negotiations with health plans, and potential reimbursement for these cognitive
services, and extra revenue for the pharmacy. This is not only important in negotiations
with Medicare plans, but as health plans are becoming aware of the long-term economic
impact of improved adherence, these measures are likely to be included in Medicaid and
commercial plans as well. Pharmacies should begin providing adherence interventions,
because if they do not start showing value today, they may not be around tomorrow.

Further study may help to determine the optimal provision of a hybrid model of
care. The effects of pharmacy-based interventions may vary based upon patient
population and target disease states. Different combinations of pharmacy-provided
services, or additional services, may offer varying impact on adherence and economic
outcomes. Different hybrid models should be tailored to the target patient population, or
to the individual patient.

Additionally, the cost of the provision of any proposed hybrid model of care must
also be considered before widespread implementation is considered. If the cost of
providing an intervention is greater than the benefit experienced through reimbursement
and economic savings, it will not be in the best interest for the pharmacy to provide, or

the health plan to reimburse, such a service. The costs of provision of the hybrid model of
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care are not provided within this analysis. Future research should assess the costs of
providing these interventions together to see if such services can be sustainable. MTM
services are reimburseable through Medicare Part D plans, and can potentially justify the
presence of a pharmacist devoted to MTM services. Adherence packaging services may
serve to obtain new prescriptions through patient interest and physician referral. As the
adherence packaging replaces all of the pill vials, there will be a break-even point for the
number of medications at which the cost of the adherence packaging becomes cheaper
than multiple pill vials. This break- even point will vary by pharmacy, due to differences
in the use of automation as well as differences in the cost of labor and materials. This is
why it is important to consider the implications of pharmacy services when selecting
which ones to implement. It may also be beneificial to implement services individually.
For example, since reimbursement for MTM services is directly available for Medicare
Part D plans, this may provide a more reliable source of reimbursement. Regularly
monitoring outcomes of pharmacy services, including preliminary trends can help
identify if interventions are having an impact, as well as identifying areas for
improvement.

Further study is currently underway through the continued study of this patient
population, as well as expansion to other populations. This will provide a larger number
of patients and a longer time horizon. This, in turn, may allow for the capture of more
economic data as well as improve the generalizability of this hybrid model of care to
other populations. Additionally, the costs of providing the hybrid model should be
investigated due to their implications on the ability for the hybrid model to be

implemented in practice.
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Appendix A

Study Timeline

¢ |IRB submitted

November
2013

¢ |IRB Approval Obtained

February
2014

e |dentification begins

e |dentification ends
e Recruitment begins

e Enrollment begins
rsewey © Randomization begins

e Obtain and analyze 6 month data
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Appendix B

Operational Definitions

For the purposes of this study, select terminology has been defined as follows:

Information/
Knowledge

This is the knowledge which patients have regarding their
medications and disease state which help them to safely and
effectively adhere to therapy

Behavioral Skills

A set of learned abilities which help a patient to adhere to their
medication therapy

Reminder Strategies

Using alarms, phone calls, smart phone applications, emails text
messages or letters designed to remind a patient to take or pick-up
their medications

Dose Timing

A strategy of synchronizing the time a patient is to take their
medications with activities within their daily routine. This is to
promote remembrance for taking doses

Enabling Factors Aspects of care which help a patient to adhere to therapy

Organization Having medications organized by dosage time to facilitate
remembrance of doses and simplify medication taking behavior

Access to The ease at which patients can obtain their needed medications.

Medications Improved access can occur through fewer monthly pick-ups
through medication synchronization or delivery of medications to
a patient’s residence

Number of The number of medications which a patient takes. This can be

medications reduced through consolidation of a patient’s medication list, as

well as removal of unnecessary medications

Predisposing Factors

Characteristics of a patient which may affect their adherence, but
are not themselves affected by adherence interventions

Medication The extent to which a patient is able to take their medications as
Adherence prescribed by their physician

Health Care Cost The cost of care incurred by the insurer during the study period
Health Care The number of unique visits, or the number of fills in the case of
Utilization prescriptions, a patient received during the study period
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Appendix C

Visit Algorithms

Phase T

Identification
June 2014-July 2014
¢ Review of Endocrine and Diabetes Care Center patients for inclusion
criteria for metabolic syndrome

Recruitment
August 2014-February 2015

¢ Contact eligible patients via signed letters from endocrinologist.

e Contact non-responders with second mailing via signed letters.

¢ Contact non-responders who already utilize a participating pharmacy via a
signed letter from the Director of Pharmacy Operations of the pharmacy.

e Patients who still have not responded receive a phone-call from a research
team member

Enrollment
August 2014-February 2015

e Interested potential participants contact the study phone number

e Research team representative will contact the candidate and utilize the
screening tool to verify inclusion criteria and obtain covariates

e Schedule Enrollment Visit

Randomization
August 2014-February 2015
¢ Covariate adaptive randomization into four groups
e Assign study ID number
¢ Contact participant to schedule baseline visit
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Control Group (Pill Bottles)

Research Team Duties

Enroliment
e Identification
e Invitation
e Screening

Within 1-2 Weeks

Randomization
(Research Team)

Within 1-2 Weeks

Baseline Visit
e Data Collection (Intake Form)
e Adherence baseline markers
e Schedule Visit 1

Within 1-2 Weeks

Visit 1 Phone Interview (10 Minutes)
e Assess Adherence

e Schedule Next Phone Interview

If Controlled: 3 Months

Month 3: Phone Interview (10 Minutes)

® Assess adherence

® Schedule Follow-up Visit

If Controlled: 3 Months

Month 6: Phone Interview (10 Minutes)

e Assess Adherence
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Blister Packaging Only

Research Team Duties
Pharmacist Duties

Enroliment
e Identification
e Invitation
e Screening

Within 1-2 Weeks

Randomization
(Research Team)

Within 1-2 Weeks

w

Baseline Visit
e Data Collection (Intake Form)
e Adherence baseline markers
e Schedule Visit 1

Adherence Pharmacy

e Commence Blister

Within 1-2 Weeks

Packaging

Visit 1 Phone Interview (10 Minutes)
e Assess Adherence

e Schedule Next Phone Interview

If Controlled: 3 Months

Month 3: Phone Interview (10 Minutes)

® Assess adherence

® Schedule Follow-up Visit

If Controlled: 3 Months

Month 6: Phone Interview (10 Minutes)
e Assess Adherence
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Pill Bottles + MTM

Pharmacist Duties
Educator Duties
Research Team Duties

—> All Patients

— Controlled Patients
—> Uncontrolled Patients
NOTE: Control = Clinical goals

Uncontrolled Follow-up Visit
(30 Minutes)
e Assess Adherence
e Assess MAP
e If Uncontrolled: meet

Enroliment
e Identification
e Invitation
e Screening

Within 1-2 Weeks

Randomization
(Research Team)

Within 1-2 Weeks

Enrollment Visit
e Data Collection (Intake Form)
e Adherence baseline markers
e Schedule Visit 1

l Within 1-2 Weeks

0\

in 1 month
e If Controlled: next 3
months meeting
NOTE: upon reaching goal the
patient will follow the pathway
for controlled patients

Visit 1 (1 Hour)

e Assess Adherence
e CMR, PMR, MAP

e Discuss Adherence Importance
e Schedule Phone IntfiGRAtrolled: 3 Months

!

Month 3: Phone Interview (15-30 Minutes)

Assess adherence
Discuss Concerns/Side Effects
Schedule Follow-up Visit

If Controlled: 3 Months

Month 6: Follow-up Visit (30 Minutes)
e Assess Adherence

e Reassess MAP, adjust goals PRN
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Blister Packaging + MTM

Pharmacist Duties
Educator Duties
Research Team Duties

——> All Patients
—> Controlled Patients

> Uncontrolled Patients

NOTE: Control = Clinical goals

Uncontrolled Follow-up Visit

(30 Minutes)

e Assess Adherence
e Assess MAP
e If Uncontrolled: meet

in 1 month
e If Controlled: next 3
months meeting
NOTE: upon reaching goal the
patient will follow the pathway
for controlled patients

Enroliment
e Identification
e Invitation
e Screening

Within 1-2 Weeks

Randomization
(Research Team)

Within 1-2 Weeks

Baseline Visit
e Data Collection (Intake Form)
e Adherence baseline markers
e Schedule Visit 1

l Within 1-2 Weeks

N

Visit 1 (1 Hour)
e Assess Adherence
e CMR, PMR, MAP
e Discuss Adherence Importance
e Schedule Phone Intfr@@vrolled: 3 Months

!

Month 3: Phone Interview (15-30 Minutes)

Assess adherence
Discuss Concerns/Side Effects
Schedule Follow-up Visit

If Controlled: 3 Months

Month 6: Follow-up Visit (30 Minutes)
e Assess Adherence

e Reassess MAP, adjust goals PRN

132



Appendix D

Outcomes Table

Outcome Measure Collection Baseline | 6 months

ADHERENCE PDC Research Team — Claim X X
info

ECONOMIC Total Cost Research Team — claim X X
info

Number and cost of [Research Team — claim X X
physician office visits [info

Number and cost of [Research Team — claim X X
ER/ED visits info

Number and cost of |[Research Team — claim X X
hospitalizations info

Number and cost of [Research Team — claim X X
Prescriptions info

Patient Age, Number of  [Research Team— X
Characteristics | Medications, Smoking [collected during

Status, Number of Co-
morbidities, Length of
Diagnosis

enrollment using
screening tool
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Appendix E

Screening Tool

Subject Name:

Inclusion Criteria

Phone Number:

Date:

Exclusion Criteria

In order to participate, all answers to the following questions

provide informed consent to
participate in the study?

with your doctor to make sure all
of your prescriptions are ready to
be picked up at one time without
your involvement?

In order to participate, all answers to the following must be NO.
questions must be YES. 1. Do you have type | diabetes? YES NO

1. Do you speak and understand YES NO O O
English? O O 2. Have you been diagnosed with a YES NO

2. Areyou 18 years of age or YES | NO terminal illness and given less O (O
older? O O than three years to live?

3. Areyou currently diagnosed YES NO 3. Areyou pregnant/expect to YES | NO
with type Il diabetes, O (O become pregnant? 01
hypertension, and 4. Are you planning to leave your YES NO
hyperlipidemia? employer or the area in the next O O

4.  Areyou currently prescribed at YES NO three years?
least one medication for each of | [] O 5. Arevyou currently enrolled in a YES NO
these conditions? MTM study? [l O

5.  Areyou currently prescribed a YES NO .
minimum of five medications? [l [l BaCkground Information

6.  Can you self-administer your YES NO
medications as prescribed by O O Gender: Age:
your doctor? — - Smoker [] Non-Smoker []

7. Do you/are you willing to fill YES NO - -
prescriptions at a participating O O When were you diagnosed with
pharmacy? type Il diabetes, hypertension, and

8. Do you have adequate YES NO hyperlipidemia?
transportation to attend O O
counseling sessions at a
participating pharmacy? How many medications are you

9. Areyou willing and able to have | YES NO currently taking (include vitamins/
lab work done as requested and |:| |:| supplements/ etc.)?
have results delivered by you or
have your physician fax them to How many diseases (other than
the participating pharmacy? type Il diabetes, hypertension, and

10. Do you have a connected, in- YES NO hyperlipidemia) do you have?
service phone number to be O O
reached at for telephonic
reminders and follow-ups? Are you currently receiving blister YEs[Ino O

11. Do you have Paramount health YES NO packs?
insurance or is your employera | [] (Il Does your pharmacy automatically | YES (] NO []
CmeTt_’er;’f the FrontPath Health refill your prescriptions for you?

. A(r)::lzzn\/;/illing and able to VES NO Does your pharmacy coordinate YEs[Ino [

134




Appendix F

Intake Form

Page 1

Intake Form for Adherence Study

Na.me| Mo Fo  Date of Birth Agel I_D_Nu.mber|
Address | Primary Language! Insu.ra.nce|

City ‘ State Zip Marital Status|

Phone(Home) Phone(Cell) Phone(Work) Email Address |

Emergency Contact/Caregiver | Relationship | Phone ‘
Highest Education Completed: o Some high school oHigh schodl Diploma/GED pSome college pAssodates Degree pBachelor's Degree nGraduate Degree
Yearly mcome: p<$30,000 ©$30.000-350.000 =850.000-875,000 ©$75.000-$100.000 =>$100,000

Primary Care Physician | Phone| Fa.x|

Endocrinologist | Phone | Pa.x|
Cardiologist ‘ Phone ‘ Pa.x‘
Preferred Pharmacy | Phone | Fax|
Other Pharmacy | Phone | Pax|

Disease States
{(R.eport approximate duration in months/vears)

o Aslhma!COPD‘ o Diabetes | o Hypel]ipidemja| o Migraine Headaches| o Thyroid Disorder
o CVD o GERD/PUD o Hypertension o OARA | = OlheI|

o Depression o Heart Failure! o Mental Health o Osteoporosis = OlheI|

Surgical History Allergy History
Procedure and Approximate Date Allergy Reaction
L ! |
2| 2| |
3. 3 |
4 4 |
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Page 2

Family History

SubstancefActivity

Average per day

Condition

Family Member(s)

Diabetes Mellitus

Cancer

Hypertension

Other (Please Specify)

Hyperlipidemia

Other (Please Specify)

Obesity

Other (Please Specify)

Social History

Time-points

Baseline

6 months

12 months

18 months

24 months

Date

Alcohol Consumption
(#drinks/day)

Caffeine Consumption
(#cups/day)

Nicotine Use (#packs/day)

Exercise (#hours/day)

Diet: Breakfast

Diet: Lunch

Diet: Dinner

Page 3

Intake Values

Time-points

Baseline

6 months

12 months

18 months

24 months

Date

Height

Weight

BMI

LDL

Alc

BP

Number of hypoglycemic
episodes in past 6 months

Flu Shot [yearly)

Podiatrist (Approx Date)

Dentist (Approx Date)

Ophthalmologist (Approx Date)
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Appendix G

Comprehensive Medication Review (CMR)

Page 1.

Comprehensive Medication Review (CMR) Form for Adherence Study
Prescription Medications: Baseline Visit Question: What Rx are you currently on? Follow-up Visit Question: Are there any new Rx medications?

No Name/ Name of | Indication | Howdid your | Howdo YOU | Isit Howdo | Problems | Missed | What do you do if
Strength the doc tell you to take it? Work- you doses | you miss a dose?
Prescriber take it? B if same as | ing? know? per
(Route, ToD, Rx week?
Duration) Details if not

L i W i it o B Yes | .

| Metformin | Schwartz | Diabetes |B\D with food ’7 O No |Alc at goal | Diarrhea ‘ 2 | Take next day
2. g O Yes

| | | | aNo || | | |
3. g O Yes

| | | | oNo || | | |
4, g O Yes

| | | | gNo || | | |
5. g O Yes

| | | | oNo || | | |
“ |l | | | ]l | |l

0 No

7. [ Y

| | | | one || | | |
8. g oY

| | | | e || | | |
9. g O Yes

| | | | o¥o || | | |
10 m Y

| | | | oxe || | | |
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Page 2.

Prescription Medications: Baseline Visit Question: What Rx are you currently on? Follow-up Visit Question: Are there any new Rx medications?

No Name/ Name of Indication | How did your | Howdo YOU | Isit How do Problems | Missed | What do you do
Strength the doc tell you to take it? Work- you doses if you miss a
Prescriber take it? ® if same as | ing? know? per dose?
(Route, ToD, Rx week?
Duration) Details if not
11 g O Yes
\ | | | oNo | | | |
12 | O Yes
| | | | aNo || | | |
13 g Y
| | | | Tl | | |
14 =] Y
| | | | oo | | | |
15 = Y
\ | | | T | | | |
B Y
16 ] | | | |8 | — |1
17 g Y
| | | | T | | | |
18 =] oY
| | | | oo || | | |
19 g Y
\ | | | e | | | |
20 E Y
| | | | - el | | |

NOTE: If medication is dc, delete from here and insert under recently dec medication list.

Page 3.

Adherence Assessment
Baseline: Ask all 3 adherence questions. Follow-up: Ask all 3 questions for previously listed meds and asked the missed dose question for the
remaining meds OR the meds that reflected non-adherence.

l AT FOLLOW-UF l AT FOLLOW-UP
Name Whatdo you do | Reason for | RPh Intervention | Adherence Reason for 2nd RPh Adherence to
/medication # if you miss a missing to Failure Intervention intervention
listed above dose? dose intervention at next visit
at next visit
Metformin Take next day forget Take to work E }S_:jizfzs gzim e 2]5{]{ drmmeTiLe E }S_:iizfzs
| | | ‘ O Success | | O Success
O Failure O Failure
| | | ‘ O Success | | O Success
O Failure O Failure
| | | ‘ O Success | | O Success
O Failure O Failure
| | | ‘ O Success | | O Success
O Failure O Failure
| | | ‘ O Success | | O Success
O Failure O Failure
| | | ‘ OSuccess | | O Success
O Failure O Failure
| | | ‘ OSuccess | | O Success
O Failure O Failure
| | | ‘ O Success | | O Success
O Failure O Failure
| | | ‘ O Success | | O Success
O Failure O Failure
O Success O Success
| | | ‘ O Failure | | O Failure
| | | ‘ O Success | | O Success
O Failure O Failure
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Page 4.

Baseline Visit Question: What are you currently on? Follow-up Visit Question: Are there any new medications?

OTC/Vitamins/Minerals/Herbals/Dietary Supplements

Name/Strength

Qty/How Often

Indication/Reason

Concerns

Have you take any other

Recently Changed/Discontinued Medications

prescription medications in the last 3-6 months that you aren’t currently taking right now?

Indication

Directions

Duration of Therapy

Reason for Discontinuing

Name /Strength

Other Patient Concems

WORK ON MAP: Now [ want to discuss a document of responsibilities that I will create following this session. This document contains short-term
and long-term goals that vou and I will be held accountable for_. to help us keep vou healthy! (Go to MAP) Establish at baseline_ . review /edit at

6mo time-points

Follow-
Up

Date and Time:

How (Contact Information)

Why (Reason)

Here is my business Card with pharmacy phone number. You can call here with any questions.

Page S.

Drug Therapy Problems

Problem

Drug/Cause

Action

Patient Consultation

Prescriber Consultation

O Patient Accepts Change
O Patient Rejects Change

O Prescriber Accepts Change
O Prescriber Rejects Change

O Patient Accepts Change
O Patient Rejects Change

O Prescriber Accepts Change
O Prescriber Rejects Change

00 Patient Accepts Change
O Patient Rejects Change

O Prescriber Accepts Change
O Prescriber Rejects Change

O Patient Accepts Change
O Patient Rejects Change

OPrescriber Accepts Change
O Prescriber Rejects Change

O Patient Accepts Change
O Patient Rejects Change

O Prescriber Accepts Change
O Prescriber Rejects Change

O Patient Accepts Change
O Patient Rejects Change

O Prescriber Accepts Change
O Prescriber Rejects Change

0 Patient Accepts Change
O Patient Rejects Change

O Prescriber Accepts Change
O Prescriber Rejects Change
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Appendix H

Personalized Medication Record (PMR)

Page 1.

Personal Medication Record Form

Name: Birthdate:
This will include all of your medications; prescription medications, nonprescription medications, vitamins, minerals, herbal products and dietary supplements.

Always carry this medication record with you and ensure that it stays current.

Show this medication record to all of your doctors, pharmacists, and other healthcare providers.
Drug When do | take it? Start Date Prescriber
Take F Special Instructi
Name Dose | Route ake For (How much and how often?) End Date (Phone) pecialinstructions
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Page 2.

Personal Medication Record Form

Name: Address: Phone:[ )- -

Always carry your medication record with you. Show itto all your doctors, pharmacists and other healthcare
providers.

Emergency Contact Information

Mame: Relationship: Phaone:
Primary Care Physician

Name Phone:

Specialist

Specialty: Mame: Phone:
Specialty: Mame: Phone:
Specialty: Mame: Phone:
Specialty: Mame: Phone:

Primary Pharmacy/Pharmacist

Name Phone:

Allergy Information

Allergy Reaction

Medication Reactions

Medication Reaction

Notes:

Whenyou are prescribed a new medication, ask your doctor or pharmacist:

What am | taking?

What is it for?

Whendo | take it?

Arethere any side effects?

Arethere any special instructions?

What do | do if | miss a dose?

This Medication Record is complete and accurate to the best of my knowledge:

Patient’s Signature: Healthcare Provider's Signature: Date
Created:

Last Reviewed:

141



Appendix I

Telephonic Follow-up

Page 1.

For each medication the patient is taking, the following data will be collected from the participant:
The most recent dispense date

The number of pills dispensed

The number of pills remaining

The number they are required to take each day (and if they have taken any yet that day)

From this data, the following will be calculated:
e FElapsed days since last fill = Current date-Dispense date
e  Self Pill Count = (# dispensed - #remaining) / (Elapsed days * # prescribed per day)
e A separate self pill count will be calculated for each medication

Call Date Med Disp Elapsed Days | # Dispensed | # remaining | # To take | Self Pill
Date since last fill at last fill at count per Day Count
9/4/14 Metformin | 8/4/14 31 180 125 2 0.89

Self Pill Count Interpretation

*High Adherence = 0.80-1.0
*Intermediate Adherence = 0.60-0.79
*Low Adherence = <0.60
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Page 2.

Medication Adherence Assessment for Telephonic Follow-upl

Subject Name:
Name of Recorder:
Date:
1. Areyou facing any problems with taking your medication?

O No
O YES (If YES, Document the problems)

2. Arevyou able to get your medication on time?
O Yes
o NO (If NO, Document the reasons)

3. Inthe past two weeks about how many times did you forget to take your medication?

4. Do you have any questions for your pharmacist?
o No
O YES (IfYES, schedule a time when the pharmacist can call them back)

143



Appendix J

Databases and Data Dictionaries

Economic

ID | Group | IPC_.O [IPU O [IPC_1|IPU_ 1| OPC_.O |OPU 0| OPC_1 |OPU_1| RXC_O
1 4 0 0 0 0| 2287.66 20 1697.6 17 1243
2 3| 150.09 1 0 0] 10511.51 22| 4498.19 29| 7818.05

ID — Patient identification number assigned by study personnel

Group — Study group number (1=PB only, 2=PB+MTM, 3=BP only, 4=BP+MTM)

IPC_0 — Inpatient costs in 6 months prior to enrollment

IPU_0 — Inpatient utilization in 6 months prior to enrollment

IPC 1 — Inpatient costs in 6 months post enrollment

[PU 1 — Inpatient utilization in 6 months post enrollment

OPC_0 — Outpatient costs in 6 months prior to enrollment

OPU_0 — Outpatient utilization in 6 months prior to enrollment

OPC _1 — Outpatient costs in 6 months post enrollment

OPU _1 — Outpatient utilization in 6 months post enrollment

ERC_O |ERU_O|ERC_1 |[ERU_1| RXC_O [RXU_O|RXC_1|RXU_1| TC_0 | TC_1 |difference
652.65 1 0 o| 1243 12| 1342 13| 4183.31| 3039.6| -1143.71
2795.83 1| 754.98 1/7818.05 20| 8924.7 25(21275.48|14177.87| -7097.61

ERC_0 - Emergency room costs in 6 months prior to enrollment

ERU_0 — Emergency room utilization in the 6 months prior to enrollment
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ERC 1 - Emergency room costs in the 6 months post enrollment

ERU 1 — Emergency room utilization in the 6 months post enrollment

RXC 0 - Total prescription costs in the 6 months prior to enrollment

RXU_0 — Total prescription utilization in the 6 months prior to enrollment
RXC 1 — Total prescription fills in the 6 months post enrollment

RXU_1- Total prescription fills in the 6 months post enrollment

TC 0 — Total costs in the 6 months prior to enrollment

TC 1 — Total costs in the 6 months post enrollment

Difference — Difference in total cost between 6 months prior to and 6 months post
enrollment

Adherence

ID | group | prediab | postdiab | prehtn | posthtn | prehld posthld
1 0 1 0 1

ID — Patient identification number assigned by study personnel
Group — Study group to which patient is enrolled
Prediab — Diabetes adherence in the 6 months pre-enrollment
Postdiab — Diabetes adherence in the 6 months post-enrollment
Prehtn — RAAS adherence in the 6 months pre-enrollment
Posthtn — RAAS adherence in the 6 months post-enrollment
Prehld — Statin adherence in the 6 months pre-enrollment
Posthld — Statin adherence in the 6 months post-enrollment
In the database, ““1” denotes adherence (PDC>80%,), “0” denotes non-adherence
(PDC<80%), and a blank cell denotes that the patient does not have a prescription claim for a

medication which is measured in that therapeutic area of the STAR ratings.
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