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ABSTRACT

Evaluation of Pharmacist-directed University-based Wellness
Clinic
The pharmacist-directed wellness program at Wingate University has not been
evaluated before. The literature supports the need for assessments of clinical,

economic, and other health related effectiveness of medication adherence

across diseases or drug classes.

The primary objective of this retrospective chart review was to describe
medication adherence to prescription therapy for participants in the wellness
program who had been diagnosed with certain chronic conditions. Cross-
sectional analysis was conducted to evaluate medication adherence between

two wellness visits by using prescription refills from an automated database.

The secondary objectives were to assess changes in clinical, economic, and
health behavior outcomes between two wellness visits, and relate these to
medication adherence. Quasi-experimental design was used to assess these
outcomes based on wellness visit charts and other secondary data.

About half (49.5%) of the study population was non-adherent to their
prescription therapy. Non-adherent subjects, compared to adherent persons,
were more likely to use a higher total number of medications and have
abnormal values for body mass index and waist circumference. Subjects were
least adherent to anti-diabetic agents, but most compliant to angiotensin Il
receptor blockers. Of the eight most commonly used medications, subjects were
most adherent to simvastatin, but least compliant to niacin. The data suggested
that adherent individuals adapted a healthier lifestyle to some extent. The cost
analysis indicated higher healthcare costs among non-adherent subjects, but a

broader economic evaluation is needed.

The deficient adherence rate for this population suggests implementation of
further interventions. This study supports continuing of the wellness program,

but more extensive evaluation is needed.
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Mat a heilsueflingarmidstod haskodla sem stjérnud er af
lyfjafreedingi
Ekki hefur adur verid lagt mat & heilsueflingarverkefni haskélans i Wingate sem
stjornad er af lyfjafreedingi. Rannsoknir hafa synt ad porf er & ad meta Klinisk,
hagfreedileg, og dnnur heilsutengd ahrif af medferdarheldni ymissa lyfja & medal
sjuklinga med mismunandi sjukdémsgreiningar.

Meginmarkmid pessarar afturskyggnu sjukraskrarryni var ad lysa
medferdarheldni lyffa medal pétttakenda i heilsueflingunni sem hofdu verid
greindir med &kvedna langvinna sjukdéma. bversnidsrannsékn var framkveemd
til ad meta medferdarheldni milli tveggja heimsokna i heilsueflingarmidstodina at

fra lyfjaendurnyjunum fengnum ar lyfjagagnagrunni.

Undirmarkmid rannsoknarinnar voru ad meta breytingar i kliniskum,
hagfreedilegum og hegdunartengdum uGtkomum milli tveggja heimsékna auk
bess ad setja peer i samhengi vid medferdarheldni. f[hlutunarsnid &an
viomidunarhéps var notad til ad meta pessar utkomur Gt fra

heilsueflingarviotdlum og 6drum skraningargégnum.

Um pad bil helmingur (49.5%) patttakenda i rannsokninni toku lyfin sin ekki
sem skyldi. Omedferdarheldnir einstaklingar voru liklegri til ad nota fleiri lyf og
maelast med Gedlileg gildi & likamsmassastudli og mittismali. Patttakendur voru
minnst medferdarheldnir vid sykursykislyf en mest vid angiotensin I
viotakahindra. begar litid er a atta mest notudu lyfin innan pydisins var
medferdarheldni vid simvastatin haest en laegst vid niasin. Gégnin gafu til kynna
ad meoferdarheldnir patttakendur hofou heilbrigdari lifstil ad einhverju marki.
Kostnadargreining gaf visbendingar um haerri heilbrigdiskostnad medal

omedferdarheldinna einstaklinga, en porf er a frekara hagfraedilegu mati.

Ofullnaegjandi medferdarheldni i pessu pydi gefur visbendingu um porf 4 frekari
ihlutun. Pessi rannsokn ytir undir aframhaldandi heilsueflingu, en po er porf a

vidameira mati.
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1. INTRODUCTION

Some employers and health plans offer wellness programs to improve health
and lower costs (The Kaiser Family Foundation & Health Research &
Educational Trust, 2011). Measurement and validation of wellness program
effectiveness is one of the primary challenges for employers. Returns on
investment in worksite wellness programs can be assessed by various means,
e.g. lower rates in prevalence of chronic conditions, reduced direct medical
cost, performance measures, and decreased absenteeism (Carnethon et al.,
2009).

Worsening of a disease, hospitalization, death, and increased healthcare
costs are all consequences of poor adherence to medications (R. Balkrishnan et
al., 2003; Butler, Davis, Johnson, & Gardner, 2011; P. Michael Ho et al., 2008;
Lars Osterberg, 2005; Pittman, Chen, Bowlin, & Foody, 2011; Sherman, 2011).
It is estimated that more than 25% of patients having chronic conditions in the
USA are non-adherent with their prescribed medications (Thier et al., 2008).
Assessment of medication adherence is important, e.g. to identify patients for
intervention and evaluate clinical and economic outcomes related to low
adherence (Andrade, Kahler, Frech, & Chan, 2006). Studies focusing on
medication adherence for different medical conditions and medication classes
have not simultaneously assessed clinical and economic consequences of non-
adherence (Briesacher, Andrade, Fouayzi, & Chan, 2008; Yeaw, Benner, Walt,
Sian, & Smith, 2009). Studies of interventions to improve medication adherence
are limited within the literature (Andrade, et al., 2006), and most adherence
studies have focused on a single disease, making comparisons across studies
difficult due to the wide variety of methods used to calculate adherence rates
(Hess, Raebel, Conner, & Malone, 2006).

The clinical pharmacist should be an important link within the healthcare
system to improve medication adherence since one if the objectives of the
pharmacist's activity is to maximize the clinical effect of a patient’s medicines,

while minimizing the risk of drug related adverse events, and expenditures



related to drug treatments (Beney, 2010; Scroccaro, 2000). It is important that
clinical pharmacy participates in research in order to be a part of new
knowledge that improves human health and quality of life ("The Definition of
Clinical Pharmacy," 2008).

1.1 Health and its conservations

1.1.1 Major chronic conditions

According to the World Health Organization (WHO), chronic diseases are
“diseases of long duration and generally slow progression.” (World Health
Organization, e.d.). Chronic conditions are rather common within populations. In
the USA they were the reason for 38.7% of all physician ambulatory visits in
2009, an increase of 2.8% from the year before (Centers for Disease Control
and Prevention, 2008, 2009). Essential hypertension was the leading primary
diagnosis group for office visits, with diabetes mellitus, disorders of lipid
metabolism along with ischaemic and other types of heart disease in the top
twenty leading primary diagnosis groups (Centers for Disease Control and
Prevention, 2009).

Diabetes, cancer, chronic respiratory diseases, heart disease and stroke are
the most prevalent chronic conditions causing mortality in the world, or 63% of
all deaths (World Health Organization, e.d.). A study that found a decrease in
mortality due to coronary heart disease from 1980-2000 suggested that it may
be attributable to evidence-based medical therapies and reductions in major risk
factors (Ford et al., 2007).

1.1.2 Risk factors of chronic conditions

In the middle of the 20" century, cardiovascular diseases were causing many
deaths but little was known about their causes (Dawber, 1951). The
Framingham Heart Study that started in 1948, has increased knowledge and
understanding of many of the major risk factors for cardiovascular diseases,
such as cigarette smoking, hypertension, high cholesterol and physical activity
(Dawber, 1951; "Framingham Heart Study,” e.d.). The fact that most risk factors

are involved in more than one specific disease, means that causes of multiple



diseases can be prevented by targeting the risk factors (World Health
Organization, 2009).

In 2009, high blood pressure, low physical activity, high blood glucose,
tobacco use along with overweight and obesity were the world’s leading risks of
mortality. All these factors in addition to high cholesterol and alcohol
consumption along with low fruit and vegetable intake account for 61% of

cardiovascular deaths globally (World Health Organization, 2009).

Many risk factors or causes for chronic diseases are modifiable. Lifestyle
factors, such as physical inactivity, excessive energy intake, unhealthy diet and
tobacco use are the most important factors (World Health Organization, 2005,
2009). The modifiable risk factors are expressed through intermediate risk
factors, such as abnormal blood lipids, raised blood pressure or glucose (World
Health Organization, 2005), but it has been projected that measurement of
waist circumference is a reliable test to identify individuals at increased risk for
type 2 diabetes and cardiovascular diseases (Siren, Eriksson, & Vanhanen,
2012).

It has been demonstrated that it is never too late to switch to a healthy
lifestyle, but middle-aged persons can experience a 35% risk reduction of
cardiovascular disease events and 40% reduction in all-cause mortality risk in
only a four year period, by adapting healthy lifestyles (Dana E. King, Mainous lii,
& Geesey, 2007). On the other hand, a recent study showed that adherence to
four healthy lifestyle habits among 40-74 years old people in the USA,
decreased from 1988 to 2006 (D. E. King, Mainous, Carnemolla, & Everett,
2009).

1.1.3 Preventive care

Interventions can be made to avoid an onset of a disease, identify and modify
risk factors, or prevent the progression of diseases by discovering them early
(Fletcher & Fletcher, 2005). When interventions are performed in clinical
practice it is referred to as preventive care since the activity is supposed to

prevent adverse outcomes. Four major types of clinical preventive care exist:



Behavioral counseling, chemoprevention, immunizations, and screening
(Fletcher & Fletcher, 2005).

Behavioral counseling is sometimes referred to as lifestyle changes, since
clinicians provide such counseling to motivate different types of lifestyle
changes. Chemoprevention is a growing type of clinical prevention, where
medications are used to prevent diseases early in life and among adults. Risk
factors or unrecognized diseases are often identified by screening. That
includes, e.g. laboratory tests, physical examination and history taking on
certain factors such as smoking. Preventive care should only be performed on
conditions threatening health or life. It has been classified in primary, secondary
and tertiary prevention due to timing of interventions and the progress of a
disease (Fletcher & Fletcher, 2005).

One in four deaths in the United States is due to cancer (Siegel,
Naishadham, & Jemal, 2012). According to the newest United States cancer
statistics, prostate cancer was the most incident cancer in the USA among
males and breast cancer among females, while colon and rectum cancer was in
third place (U.S. Cancer Statistics Working Group, 2012). That pattern is
estimated to be the same for the year 2012 (Siegel, et al., 2012).

These three cancers can all be diagnosed early through screening (American
Cancer Society, 2012b), but data from the 2010 National Health Interview
Survey (NHIS), conducted in the USA, showed that 72.4% of respondent
women followed recommendations for breast cancer screening, and 58.6% of
all participants reported to be up-to-date with colorectal cancer screening
(Centers for Disease Control and Prevention, 2012). The Prostate, Lung,
Colorectal and Ovarian (PLCO) Cancer Screening Trial found adherence to

prostate cancer screenings as high, or more than 89% (Andriole et al., 2005).

A systematic review showed that interventions for increasing breast, cervical,
and colorectal cancer screening were e.g. client reminders, provider audit and
feedback, small media, and one-on-one education (Brouwers et al., 2011). It
has also been indicated that intervention by community health workers, who are
individuals trained to serve as liaisons between healthcare providers and

members of their communities, can improve rates of breast cancer screening



among certain populations and settings, such as medical and urban settings
(Wells et al., 2011).

1.2 Healthcare costs in the USA

Healthcare can be paid for in following four ways: Out-of-pocket payment,
individual private insurance, employment-based group private insurance, and by
government financing (Bodenheimer & Grumbach, 2009). All healthcare
systems consist of private and universal coverages, but the structure varies
across countries. The healthcare system in the USA has focused more on the
private element, while countries in Europe, e.g., Iceland and the UK, are more
government financed. This distribution in main payment factors between
Iceland, the UK, and the USA in 2010 are listed in table 1 (World Health
Organization, 2012).

Table: 1 Healthcare financing in two European countries compared to the USA in the
year 2010, as the percentage of the total health expenditure (THE).

Type of
_ _ Iceland The UK The USA
financing
Private 19 16 47
Government 81 84 53

Employer sponsored health insurance is very common in the USA (The
Kaiser Family Foundation & Health Research & Educational Trust, 2011), but
individual private insurance health plans can be less comprehensive and more
expensive, where premiums vary by health status and age (The Henry J. Kaiser
Family Foundation, 2010). Employers offer group health insurance coverage to
employees and their families, and they usually pay most of their employees’
health insurance premium (Bodenheimer & Grumbach, 2009; The Henry J.
Kaiser Family Foundation, 2010). The insurance can be self-funded or fully
insured, where the difference is whether the employer or a health plan assumes
direct financial responsibility for enrolled employees‘ medical costs. Typically,

employers with a self-funded plan contract with a third-party to provide services




for the plan (The Kaiser Family Foundation & Health Research & Educational
Trust, 2011).

According to the global health expenditure database, maintained by WHO,
total expenditure on health in the USA in the year 2010 ($8,362 per capita) was
more than twice the amount spent on health per capita in Iceland ($3722 per
capita) and the UK ($3,503 per capita) (World Health Organization, 2012).
Healthcare costs have risen at a dramatic rate in the first decade of the 21
century in the USA, with 113% increase in premiums from 2001 to 2011 (Hewitt,
2010; The Kaiser Family Foundation & Health Research & Educational Trust,
2011). In a 10 year period, 2000 to 2010, the total expenditure on health almost
doubled (from $4,703 to $8,362 per capita) (World Health Organization, 2012).
It is projected that total national expenditures in the USA in 2012 are going to be
2.850 billion dollars and in the year 2019 about 1.6 times higher (U.S. Sensus
Bureau, 2011). Total expenditures on prescription medications have also been
growing through the years, but about 84% increase was seen between 1990
and 2009 (U.S. Census Bureau, 2011).

1.2.1 Managed care

Healthcare costs in the USA have not only been rising in recent years, because
increases during the late 1980s and early 1990s, caused employers to move
their employees into so-called managed care plans (Fronstin, 2001). There is
no globally accepted definition of managed care, but it is a production of
healthcare in the USA where organized and planned method is used, with
emphasis on preventive care and the objective to deliver good quality of care at
the lowest cost (McCarthy, 2007). Managed care organizations provide health
services to groups such as employees at companies, and they use providers
that offer cost-effective services (McCarthy, 2007). Different types of managed
care programs exist. Health maintenance organizations (HMOs) and preferred
provider organizations (PPOs) are prepaid health plans and the most common
types of managed care programs. In HMOs, the provider usually gets paid for
his services per month and per patient. Generally, it does not provide coverage

for out-of-network services which is characteristic for this plan (Fronstin, 2001;



McCarthy, 2007). In the other type of plan, PPO, the MCO makes a contract
with healthcare providers to offer healthcare benefits, where physicians bear no
risk (Fronstin, 2001; McCarthy, 2007). According to the Kaiser/HRET survey of
employer-sponsored health Benefits in 2011, enrollment among covered
workers was highest in PPOs, followed by HMOs, but lowest in conventional
(fee for service) plans (The Kaiser Family Foundation & Health Research &
Educational Trust, 2011).

Managed care covers medicines as well as medical services. Pharmacy
Benefit Managers (PBMs) work with third party payers, such as private insurers
or self-funded employers, to manage consumers’ drug purchases. They decide
which drugs are covered and the out-of-pocket amounts paid by the consumer
and amounts the pharmacy receives when prescriptions are filled (The Health
Strategies Consultancy LLC, 2005). In 2011, prescription drug benefits were
part of employer-sponsored plans in 98%, of the covered workforce (The Kaiser
Family Foundation & Health Research & Educational Trust, 2011).

1.2.2 Ambulatory care

In relation to the purpose of managed care, today’s emphasis in patient care in
the USA is to offer as much healthcare in the outpatient ambulatory care
settings (Parker, 2012) with growing emphasis on disease prevention, health
promotion, and control of chronic conditions such as hypertension, asthma and
diabetes (Maniscalco-Feichtl & Whalen, 2009). Ambulatory care clinicians,
including pharmacists, have diverse responsibilities and activities related to
patient care. They provide preventive health information and education, e.g.
assist prescribers and patients in choosing appropriate cost-effective
medication, ensure correct drug indications, keep an eye on and report adverse
drug reactions, along with improving medication adherence and correct use of
drugs (Maniscalco-Feichtl & Whalen, 2009; Parker, 2012). Ambulatory care
practitioners can practice in a wide range of settings, such as academic medical
centers, community pharmacies or clinics, physician’s offices, on-site services
as a part of disease management, and wellness programs provided by
employers (Maniscalco-Feichtl & Whalen, 2009; Parker, 2012).



1.3 Employee wellness programs

The International Association for Worksite Health Promotion (IAWHP) defines
worksite health promotion as “a corporate set of strategic and tactical actions
that seek to optimize worker health and business performance through the
collective efforts of employees, families, employers, communities, and society-
at-large” (Promotion, 2009). Worksite health promotion programs include
primary, secondary, and tertiary prevention. Primary prevention focuses on
employees who are generally healthy and are a good opportunity for workers
who do not adapt healthy lifestyles and are more likely to develop preventable
conditions. Health promotion’s secondary prevention is directed at persons
already at high risk because of abnormal biometric values (e.g. high blood
pressure, cholesterol or glucose) or certain lifestyle factors, such as smoking or
poor diet (R. Z. Goetzel & Ozminkowski, 2008). Tertiary prevention, or disease
management, is sometimes included in health promotion programs, and often
promotes better adherence with medications and compliance to evidenced-
based clinical practice guidelines for outpatient treatments (R. Z. Goetzel &
Ozminkowski, 2008).

1.3.1 Implementation of wellness programs in the USA and
worldwide

Buck Consultants survey, WORKING WELL: A Global Survey of Health
Promotion and Workplace Wellness Strategies, investigates evolving trends in
employer-sponsored wellness programs and health promotion. According to the
2010 survey, almost all participating employers offered at least one health
program promoting good health of their employees. These strategies are most
common in North America, but are growing globally. Only 37% of participants
indicated having measured specific outcomes from their programs. Evaluations
of these programs are more common for larger employers and most prevalent
in the USA, Asia and Latin America (Buck Consultans, 2010). In 2011, 65% of
firms offering health benefits and wellness programs in the USA believed that

the programs are effective in improving employees‘ health and 53% thought



they were effective in reducing healthcare cost (The Kaiser Family Foundation
& Health Research & Educational Trust, 2011), but 45% of USA employers who
had measured the efficacy of their wellness programs, reported healthcare cost

reductions (Buck Consultans, 2010).

1.3.2 The impact of wellness programs

Few evaluations of employees wellness programs have been reported (Buck
Consultans, 2010). At least half of systematic reviews made on the impact of
worksite wellness programs on financial and health outcomes, showed
beneficial effects (Osilla et al., 2012). Overall, wellness programs have shown
the largest improvements among high risk populations (Aldana, Greenlaw,
Diehl, Englert, & Jackson, 2002; Colkesen et al., 2011; Loeppke, Edington, &
Beg, 2010). Employees at risk for high biometric laboratory values (R. Z.
Goetzel et al., 2009) or who have a risk factor for a chronic condition, such as
overweight and obesity, cause the largest increase in costs for the employer
(R.Z. Goetzel, 2010).

Primary and secondary prevention interventions at worksites are common to
improve employees health and reduce the risk and burden of diseases, mainly
cardiovascular conditions (Aldana, et al., 2002; Colkesen, et al., 2011; Loeppke,
et al., 2010). The American Heart Association’s, Heart at Work, program, used
by 13,000 companies in the USA, and the Coronary Health Improvement
Project (CHIP) are good examples. They are worksite wellness programs with
the goal of reducing cardiovascular diseases (CVD), by focusing on risk factors
and lifestyle. Video education on health risks and surveys collecting info on
CVD-related knowledge, self-efficacy, behavior, job satisfaction, and
absenteeism were performed among employees within a few companies
(Aldana, et al., 2002; Pegus, Bazzarre, Brown, & Menzin, 2002). The primary
prevention program, Heart at work, improved significantly knowledge of blood
pressure management, heart attack risk factors, and nutrition and diet.
Respondents at the intervention site were also more likely to begin blood
pressure treatment with medications compared to those at the control site

(Pegus, et al.,, 2002). The CHIP program evaluated biometric values (body



mass index, blood pressure, glucose, total-cholesterol, triglycerides, along with
HDL and LDL cholesterol) in addition to a questionnaire on healthy lifestyles.
Participating employees showed significant and clinically meaningful reductions
in all health risks measured, except for total-cholesterol-HDL ratio and HDL
cholesterol (Aldana, et al., 2002).

Health risk assessments (HRAs) have been widely used as an initial
intervention of worksite health promotion programs (Baicker, Cutler, & Song,
2010) to obtain self-reported information on employees' health and lifestyle
along with biometric measurements. Individually tailored health
recommendations from these factors are then given as a feedback to the
participant in the program, hoping for some improvements in health behaviors
or burden of a disease (Colkesen, et al.,, 2011; Loeppke, et al., 2010). Such
programs have shown improvements in employees’ awareness of risk factors
and initiation of health behavior related changes (Colkesen, et al.,, 2011;
Loeppke, et al., 2010). As an example, an evaluation of a health plan, referred
to as The Prevention Plan™, on employees’' health risks after one year of
primary and secondary prevention interventions showed significant reduction in

ten of fifteen health risks measured.

1.4 Clinical pharmacy and pharmaceutical care

The term ,clinical® is defined as something that is associated with or based on
direct attention to the patient, according to the American College of Clinical
Pharmacy ("The Definition of Clinical Pharmacy," 2008). Clinical pharmacy is a
health specialty which describes the services and activities of the clinical
pharmacist to provide patient care that optimizes medication therapy and
promotes disease prevention, health and wellness along with appropriate and
rational use of medicinal products and devices (Beney, 2010; "The Definition of
Clinical Pharmacy," 2008; Scroccaro, 2000). Clinical pharmacy comprises all
the services carried out by pharmacists in community pharmacies, hospitals,
nursing homes, clinics, home-based care services and other settings where
medicines are used and prescribed (Beney, 2010; Scroccaro, 2000). Clinical
pharmacists practice both independently and as a part of a healthcare team,

where they are in collaboration or consultation with other healthcare
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professionals ("The Definition of Clinical Pharmacy," 2008). They can promote
correct use of medicines at three different levels; before written prescription,

during it or after it is released (Beney, 2010; Scroccaro, 2000).

The terms clinical pharmacy and pharmaceutical care are related in many
ways. Hepler and Strand came up with the popular definition of pharmaceutical
care that has been adopted worldwide. It states that: “Pharmaceutical care is
the responsible provision of drug therapy for the purpose of achieving definite
outcomes that improve a patient’s quality of life.” The outcomes mentioned in
the definition refer to cure of a disease, elimination or reduction of the patients’
symptoms, prevention of a disease or symptoms, or arresting or slowing of a
disease process (Hepler & Strand, 1990). The extent of Pharmaceutical care
implementation, training and marketing varies between countries (Kheir, Foppe
van Mil, Shaw, & Sheridan, 2004). A recent study indicated that pharmacists
across Europe, i.e. Iceland, have much to accomplish in order for the provision
of pharmaceutical care to be considered as routine practice (Hughes et al.,
2010). The term medicines management is similar in nature to the definition of
pharmaceutical care, but the National Prescribing and Primary Care Research
and Developement Centres in England, define it as a system of behaviors and
processes that decides how patients and the healthcare system use
medications. Effective medicines management will put the patient in the first
place, resulting in more targeted care and informed individuals. (National
Prescribing Centre & National Primary Care Research and Development
Centre, 2002). The meaning of management in this case is not only to improve
patient health, care and satisfaction. Increasingly, the focus is on decreasing
cost, drug wastes along with effective clinical governance, better use of
professional skills and maximization of the effective use of available resources.
(Barber, 2001; National Prescribing Centre & National Primary Care Research

and Development Centre, 2002).

1.5 Drug related problems
Medications are commonly used all around the world. In the years 2007 to
2008, about half (48%) of the U.S. population used one or more prescription

drugs. Treatment increased with age, where about 88% of people 60 years or
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older used prescription drugs (Gu, Dillon, & Burt, 2010). Despite the high
potential benefit of medications, they can also cause severe problems for the
users. The definition of a drug-related problem (DRP) in 1990, by Strand et al.,
and the modern definition by The Pharmaceutical Care Network Europe
Foundation, are similar in nature. They indicate that a DRP is an undesirable
circumstance or event involving a drug, which potentially or actually interferes
with desired patient outcomes (Pharmaceutical Care Network Europe
Foundation, 2010; Strand, 1990). DRPs include both problems which have
already clinical outcomes or therapy failure, and problems which are not
manifest but if left unresolved they can lead to harm to the patient (Viktil & Blix,
2008).

Medication-related visits to emergency departments have been studied. An
observation conducted in Canada of adults coming to an emergency
department over a twelve week period, showed that 122 (12%) of 1017 visits
were identified as drug-related (Zed et al., 2008) showing similar results for the
elderly in North-India, or 83 (14.4%) of 578 emergency admissions studied (S.
Malhotra, R. S. Karan, P. Pandhi, & S. Jain, 2001). The literature shows that
about 70% of drug-related emergency visits are preventable. The most common
reasons for these admissions are adverse drug reactions and non-adherence to
medications (P. Patel & Zed, 2002; Zed, et al., 2008). In Canada, adverse drug
reactions in adults accounted for 39% of drug-related visits but 28% were due to
non-adherence (Zed, et al., 2008). The prevalence of non-adherence appeared
slightly higher percentage for the elderly population in North-India (S Malhotra,
R S Karan, P Pandhi, & S Jain, 2001). The drug classes often implicated in
these visits are e.g. anti-diabetic and cardiovascular drugs (P. Patel & Zed,
2002), but it was found that more than half (51%) of preventable drug-related
hospital admissions involve either diuretics, anti-platelets, NSAIDs, or

anticoagulants (Howard et al., 2007).

1.5.1 Medication adherence

Adherence, or compliance, to medications focuses on to what extent patients

take their drugs as prescribed (Lars Osterberg, 2005). Adherence rates are
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commonly higher for those with acute diseases compared to chronic conditions,
but there is no golden standard for a good adherence (Lars Osterberg, 2005).
Most studies assessing medication adherence in individuals with chronic
conditions, assume persons adherent if they take their medications as
prescribed 80% of the time or more (P. Michael Ho, et al., 2008; Pittman, et al.,
2011; Wiegand, McCombs, & Wang, 2012; Wong, Jiang, & Griffiths, 2011;
Zhang, Zhao, Davies, Radican, & Seck, 2011).

Most often single doses help improving adherence and maximizing it (Lars
Osterberg, 2005). A large review of 76 trials made by Claxton and colleagues
found that adherence is inversely proportional to the frequency of dosing
(Claxton, Cramer, & Pierce, 2001) and it has been detected for the population of
patients with cardiovascular diseases in the United States as well (Bae et al.,
2012). The impact of poly-pharmacy on medication adherence among randomly
selected patients with type 2 diabetes was not observed (Grant, Devita, Singer,
& Meigs, 2003), but it has been detected in an elderly population (Gellad,
Grenard, & Marcum, 2011).

Common barriers to good adherence are under the patient's control.
According to results from a questionnaire, typical reasons for patients’ poor
adherence included forgetfulness, a decision to omit doses, other priorities,
emotional factors, or lack of information(Lars Osterberg, 2005). Physicians and
the healthcare system can also lead to poor adherence with their action.
Physicians often prescribe complex regimens along with no explanations on
possible adverse events, benefit of the drug therapy and the cost of
medications, while healthcare systems limit access to healthcare and switch to
a different formulary (Lars Osterberg, 2005). A recent study evaluating the
effect of a physician-variation on medication adherence among diabetic patients
found out that the impact of clinicans on patients' adherence to chronic

medications are of great importance (Sherman, 2011).

Adherence can be measured both directly or by means of indirect ways but
none of the methods should be considered as a golden standard (Fairman &
Motheral, 2000; Lars Osterberg, 2005). It depends on the type of intervention

being assessed, available data sources along with ethical and legal
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considerations related to the patient, although indirect methods are most
commonly used (Fairman & Motheral, 2000). Measurement of blood or urine
concentration of a drug is an example of direct observation of adherence, while
questionnaires, pill counting, or rates of prescription refills are indirect measures
(Lars Osterberg, 2005).

1.5.1.1 Measuring adherence using prescription refills

Automated pharmacy databases are relatively accessible and an inexpensive
choice to evaluate medication adherence. All assessment of medication
adherence using pharmacy dispensing data rely on identifying prescription
refills and are therefore, especially suitable for evaluation on treatment for
chronic conditions and long-term therapy (Andrade, et al., 2006; Fairman &
Motheral, 2000). Medication adherence can be evaluated from prescription
claims data by different methods, e.g. length of therapy, persistence, days of
coverage, gaps and medication possession ratio (MPR) (Fairman & Motheral,
2000), but a large proportion of studies in the literature reported a measure of
medication availability by using days of supply obtained during specific time or
refill intervals period (Andrade, et al., 2006). Recent studies conducted in
different countries, evaluating medication adherence to treatments for different
chronic conditions, have used pharmacy claims data. Two methods, proportion
of days covered (PDC) and MPR, were most commonly used in these studies
(R. Balkrishnan, et al., 2003; Rajesh Balkrishnan et al., 2003; Briesacher, et al.,
2008; Corrao et al.,, 2011; P. Michael Ho, et al., 2008; Pittman, et al., 2011;
Wiegand, et al., 2012; Wong, et al., 2011; Zhang, et al., 2011).

The commonly used method, MPR, is calculated for each medication (active
ingredient) seperately. It is a standard method to measure adherence to chronic
medications (National Quality Forum, 2010). The MPR is defined as the ratio of
total days supplied for any medication in a drug class, excluding the days'
supply for the last prescription refill, to total days in a period of time (Halpern et
al., 2006; National Quality Forum, 2010). The following two definitions have
been mainly described within studies using automated databases (Andrade, et
al., 2006):
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number of days supplied obtained during observation period

MPR = 100

number of days in observation period

number of days supplied obtained (excluding last refill)

MFPR = 100

number of davs between first and last refill date

Evaluation of MPR requires patients to receive at least two prescriptions of a
medication in a given period to have a time frame during therapy (Halpern, et
al., 2006). An MPR of 1.0 (100%) indicates full adherence with therapy, but if
number of days supplied are greater than number of days in the period (MPR >
1.0), the MPR should be truncated to 1.0, because it is unlikely that patients use
medications for chronic conditions to greater extent than prescribed (Halpern, et
al., 2006; National Quality Forum, 2010).

The main limitation to MPR calculations is the assumption that patients take
their medications as prescribed even though they fill the prescriptions at regular
intervals (Halpern, et al., 2006). It has been shown that adherence which is
assessed by using prescription refills is more reflective of the number of doses
consumed than whether patients are taking doses at the right time (Choo et al.,
1999). One of the limitations of the MPR measurement is that patients may
obtain medications from sources not included in the available data.
Nevertheless, MPR is the accepted standard for the evaluation of medication

adherence, using retrospective data (Halpern, et al., 2006).

1.5.1.2 The link between non-adherence, chronic conditions, and drug classes

Retrospective database studies evaluating adherence and persistence focus
mostly on cardiovascular diseases and diabetes (Andrade, et al., 2006). A
comparison of medication adherence was performed among about 700,000
privately insured adult patients within 45 large employers and public
organizations in the USA with type 2 diabetes, hyperlipidemia, and hypertension
and an incident use of medication therapy for their conditions. It showed that
27.7% of hypertensive patients had adherence rates of less than 80% during

the first year of drug therapy, compared to 34.6% of diabetes patients, and
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45.7% of patients with hyperlipidemia (Briesacher, et al., 2008). Another study
also detected low adherence rates among lipid lowering agents (65% of patients
with a PDC less than 80%) dispensed in the first year following the index date
(Wiegand, et al., 2012).

Overall, it seems that patients with these chronic conditions are rather non-
adherent to their medications (Briesacher, et al., 2008; P. M. Ho et al., 2006;
Pittman, et al., 2011; Wiegand, et al., 2012; Yeaw, et al., 2009; Zhang, et al.,
2011). Recent researches have shown that these patients tends to be more
non-adherent to lipid-lowering drugs, especially statins (Briesacher, et al., 2008;
Pittman, et al., 2011; Wiegand, et al., 2012; Yeaw, et al., 2009; Zhang, et al.,
2011), compared to anti-diabetic (Briesacher, et al., 2008; Yeaw, et al., 2009;
Zhang, et al., 2011) and antihypertensive agents (Briesacher, et al., 2008; P.
Michael Ho, et al., 2008; Vegter et al., 2011). Another study, assessing
adherence and persistence among six commonly used chronic medication
classes, in a large heterogenous population of members enrolled in different
health plans in the USA, showed the same pattern in non-adherence among
statins (39% [n =94,700]), and oral anti-diabetic drugs (28% [n = 22,031]), but
not for angiotensin receptor blockers, or ARBs (34% [n = 29,876]) (Yeaw, et al.,
2009).

These studies have also shown improvement in compliance with age
(Briesacher, et al., 2008; P. M. Ho, et al., 2006; Pittman, et al., 2011; Vegter, et
al., 2011; Wiegand, et al., 2012; Yeaw, et al., 2009) and males seem to be more
adherent than females (Pittman, et al., 2011; Wiegand, et al., 2012). A positive
relationship of medication adherence and number of comorbid conditions has
also been indicated in many of these studies (Briesacher, et al., 2008; P. M. Ho,
et al., 2006; Vegter, et al., 2011), although the opposite has also been detected
(Wiegand, et al., 2012). Add on drug therapies or a history of trying other drugs
for chronic conditions increased adherence among subjects with hypertension,

and type 2 diabetes, but not hyperlipidemia (Briesacher, et al., 2008).
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1.5.1.3 Non-adherence leads to poor outcomes

Retrospective studies have shown an association between non-adherence and
higher biometric values among diabetic patients (P. M. Ho, et al., 2006) and
others receiving lipid-lowering therapy (Wiegand, et al., 2012). Non-adherence
to beta-blockers, ACE inhibitors, and statins was significantly associated with
increased all-cause mortality risk and higher risk of cardiovascular mortality in
patients with coronary artery disease (P. Michael Ho, et al., 2008). A
prospective cohort study of more than 200,000 adult patients in Italy, who were
newly treated for hypertension but were without a history of a cardiovascular
disease showed during an average follow-up of 6 years that 5% of subjects
experienced a hospitalization for coronary or cerebrovascular disease.
Persistent patients had a 37% reduction in risk compared with discontinuers,
and those with intermediate and high adherence level had reduction of 20% and
25% of the risk, compared to patients with a very low adherence level. This
study shows that in clinical practice initial antihypertensive drug treatment is
frequently abandoned, but adequate adherence to these medications is
effective in the primary prevention of cardiovascular outcomes (Corrao, et al.,
2011).

1.5.1.4 Non-adherence and healthcare costs

It has been estimated in the UK that about 100 million pounds sterling each
year is wasted on medications which are returned to pharmacies, and that is
apart from the prescribed medicines not consumed (Cushing, 2007).
Suboptimal adherence in the USA is associated with additional direct and

indirect cost of as much as $290 billion ever year (Sherman, 2011).

A retrospective cohort observation of 137,277 adult patients enrolled in
employer sponsored plans showed that high levels of medication adherence
were associated with lower disease-related medical costs for diabetes and
hyperlipidemia. For both of these conditions, total healthcare costs tended to
decrease at high level of medication adherence, despite of increased
prescription costs. Medical costs for hypertension tended to be lowest at
adherence more than 80% (Sokol, McGuigan, Verbrugge, & Epstein, 2005).
Another study, also showed that an adjusted all-cause medical and total
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healthcare costs were lowest for adherent (MPR = 80-100%) subjects using
statin medications, even though prescription costs increased with improved
adherence (Pittman, et al., 2011).

1.6 Pharmacist’s impact on various outcomes

Medication adherence programs have been implemented for patients using
medications indicated for chronic conditions and the core of many disease
management programs are behavioral and educational strategies to enhance

medication adherence (Fairman & Motheral, 2000).

A systematic review included studies of interventions designed to improve
adherence with antihypertensive or lipid-lowering medications, from 1972 to
2002. Sixty two studies describing 79 interventions showed that 56% of
interventions improved patient adherence. The most effective interventions
were personalized, patient-focused programs that involved frequent contact with
health professionals but a combination of interventions were the most effective
at improving adherence. Examples of interventions detected, were fixed-dose
combination drugs, once-daily or once-weekly dosing schedules, case
management by pharmacists, treatment in pharmacist- or nurse-operated
disease management clinics or self-monitoring (Petrilla, Benner, Battleman,
Tierce, & Hazard, 2005). A systematic review of 37 trials studying interventions
to enhance medication adherence in chronic medical conditions, showed that
adherence increased most consistently with behavioral interventions that
reduced dosing demands and interventions involving monitoring and feedback
(Kripalani, Yao, & Haynes, 2007).

Studies, such as the Diabetes Ten City Challenge, have been conducted to
evaluate clinical, economic and/or humanistic outcomes for the first year
following an initiation of a multisite pharmaceutical care services program for
patients with diabetes, indicating improvement in all outcomes observed (B. M.
Bluml, Ellis, & Fera, 2009; Garrett & Bluml, 2005). The impact of clinical
pharmacists in the ambulatory care setting has been well documented, with the
Asheville Project. It is a pharmacist-directed and a medication therapy

management (MTM) program with the objective to provide personal oversight
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and education for employees with chronic conditions such as diabetes,
hypertension and hyperlipidemia. The programs for these conditions detected
clinically meaningful progress in clinical outcomes, such as HbAlc
concentrations, blood pressure, mean LDL, total cholesterol, and serum
triglycerides. Diabetes patients at higher risk were most likely to experience
improvements in clinical factors following a pharmaceutical care service.
Adherence was estimated by asking participants questions regarding their
diabetes care before and after the program, resulting in increased adherence
rates. Economic outcomes improved with overall decrease in direct medical
costs for third party payers for all the chronic conditions. Although the
medication use increased nearly threefold, it did not have any impact on the
decrease in total healthcare cost (Bunting & Cranor, 2006; Bunting, Cranor, &
Christensen, 2003; Bunting, Smith, & Sutherland, 2008).

A study showed that the extent of pharmacist based programs does not
necessarily matter. It found that patients who started a statin therapy
demonstrated greater adherence and persistence rates than a comparison
group after a brief face-to-face counseling with a community pharmacist (Taitel,
Jiang, Rudkin, Ewing, & Duncan, 2012). Pharmacists’ positive impact on
medication adherence has been detected among heart failure patients (Bouvy
et al., 2003) and those receiving antihypertensive agents as well. A randomized
controlled trial of evaluation of pharmaceutical care program in secondary care
hypertension/dyslipidemia outpatient clinic in Portugal, on antihypertensive
medication adherence and blood pressure control showed that a pharmacist’s
intervention can improve medication adherence and modify factors affecting it in
addition to improving blood pressure levels in patients receiving
antihypertensive agents for their condition (Morgado, Rolo, & Castelo-Branco,
2011).

A study showed that a small portion of physicians communicated regularly
with community pharmacists about adherence problems even though they
believed it would improve medication adherence (Laubscher, Evans, Blackburn,
Taylor, & McKay, 2009). It is important to discuss this with physicians because

the collaboration of pharmacists and other healthcare professionals has
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appeared to be beneficial (Rothman et al., 2005). One study of a program in the
USA, referred to as Project IMPACT, found that patients with hyperlipidemia
receiving pharmaceutical care from a pharmacist in cooperation with physicians
can make significant short-term improvements in compliance, persistence, and
lipid levels (B. M. Bluml, Cziraky, & McKenney, 2000). Another study detected
the benefit of physician and pharmacist cooperation on benefits of cholesterol
risk management in patients of high risk for cardiovascular events (Tsuyuki et
al., 2002). Their collaboration has also shown an improvement in blood
pressure control by changes in medication therapy and improving adherence
(Carter et al., 2008). Despite the large benefit of the cooperation of physicians
and pharmacists on many patients with chronic conditions and at high risk for
them, the TEAM study performed in Canada, showed that an ambulatory
primary care management program does not necessary have any impact on
dyslipidemia patients at low-risk (Villeneuve et al., 2010). Patients receiving
lipid-lowering therapy in the U.S. who visited physicians more often had a

significantly decreased risk of non-adherence (Wiegand, et al., 2012).

1.7 Evaluation of the pharmacist-directed wellness clinic at
Wingate University

Wingate University is a private comprehensive university in North Carolina,
USA. It offers its employees and their spouses participation in a self-insured
medical plan. In response to escalating healthcare costs in the first decade of
the 21% century in the USA, Wingate established a university-based wellness
clinic in the year 2005 as a means of controlling overall healthcare costs
associated with the self-insured program. The wellness clinic has provided
many benefits from other pharmacists’ interventions to certain groups of
patients. Each participant in the health plan was offered a voluntary annual
screening that included a lipoprotein analysis (i.e. total cholesterol, HDL
cholesterol, LDL cholesterol and triglyceride), blood glucose concentration,
blood pressure, height, weight, waist circumference, in addition to a general
health assessment (Pegram & Cole, 2011).

During the first four years of the program, enrollment ranged from 30% to

35%. Low participation rates, limited clinic hours, high turnover rate for clinic
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personnel, and small incentive for participation, which was a 10-dollar discount
in healthcare premiums per month, were believed to be the reasons for low
participation rates. These reasons are in line with a study, which found out that
the top three barriers to participation in a worksite wellness program were lack
of incentives, location, and time (Person, 2010). Financial incentives are offered
by firms to encourage patrticipation in a wellness program (The Kaiser Family
Foundation & Health Research & Educational Trust, 2011), because if health
management programs are going to succeed in improving people’s risks for
various risk factors, the participation rate from employees must be high
(Loeppke, et al., 2010). That was one of Wingate’'s solution to the problem,
since in the year 2009, the Committee on Health Benefits for the University
strongly encouraged screening for all employees and spouses who were
covered under the health insurance benefit. While still voluntary, a significant
discount (70% paid by Wingate) in monthly healthcare premiums was offered as
an incentive to increase participation. Failure to attend a wellness screening
would result in a reversal of the percentages paid by Wingate and participants.
While saving employees and their spouses in premium healthcare costs
annually, it is not known if the overall healthcare expenditures are decreased as
a result of the program (Pegram & Cole, 2011).

Employees and spouses covered under the self-insured medical plan that
had at least their blood glucose and lipid panel measured at a physician’s office
in the six months prior to their wellness visit appointment had the opportunity to
skip their wellness visit. If patient’s opt for documentation from a physician’s
visit to fulfill the requirement, no intervention and consultation can be made from
the pharmacist performing wellness screenings (Pegram & Cole, 2011) .

Angela Pegram, the director of wellness clinic and assistant professor of
Pharmacy at Wingate University, was in charge of all wellness screenings
studied in this project. She is a pharmacist and a certified diabetes educator,
but the clinic actually started as a diabetes self-management program for the
Union County and City of Monroe employees. The Wellness clinic was added a
few months later when the University wanted to explore a Wellness option for

employees, and it was decided that the existing diabetes clinic should take on
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the wellness program of the University. From August 2009 to October 2010 she
completed screenings and necessary follow up for abnormal results for all
participants in the health plan. The same applied for the 2011 wellness visit, the
second year of the required screening program (Pegram & Cole, 2011).

The wellness program at Wingate University have never been evaluated
before, but an interest was present within this academic institution to get a
glimpse of the need of continued wellness program, possible beneficial effects,
and if an extensive evaluation should be convened. Limited evaluation on
worksite wellness programs, has given stakeholders at Wingate University
limited idea of health and financial related benefit of preventive and wellness
programs. All the studies and facts which have been discussed above, along
with limited evaluations of pharmacist’s directed wellness programs, especially
within the university area, encouraged the need and the necessity to evaluate
clinical and economic impacts of Wingate’s program. The literature also
supports the need for evaluations of medication adherence in relation to other
factors which are a part of the program, e.g. economics, clinical outcomes,
lifestyle, and compliance to recommended cancer screenings. Analyzes of the
relation between medication adherence and these factors is not commonly seen
within the literature but would be beneficial addition to present adherence

studies.
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2. OBJECTIVES

A retrospective chart review and a quality assurance project were conducted to
evaluate pharmacist-directed wellness clinic located at Wingate University’'s

campus.

Primary objective:

e Describe medication adherence to prescription therapy for participants in
the wellness program associated with Wingate University‘'s self-insured
health plan, who had been diagnosed with diabetes, heart disease,

hyperlipidemia, and/or hypertension.

Secondary objectives:

e Assess changes between two wellness visits in the following clinical
indicators: Blood glucose concentrations, blood pressure, body mass
index, lipoprotein analysis components, and waist circumference; and
relate these to medication adherence.

e Assess the association between medication adherence and general
wellness and lifestyle seeking behavior, between the two wellness visits.

e Assess changes between the two wellness visits in the following
economic outcomes: Medical costs, prescription costs and total health

care costs; and relate these to medication adherence.

2.1 Research questions

Primary research questions:

1. How adherent are participants in the wellness program to prescription
therapies which are indicated for the four target disease groups?

2. Are age, gender, race and number of these target medications
associated with medication adherence to prescription therapy?

3. Which types of target medications are participants using and is there

variation in adherence to different medications?
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4. s there a difference in medication adherence between the target disease
groups or by the number of diagnoses?

Secondary research guestions:

1. Do participants show some improvement in clinical indicators (Blood
glucose concentrations, blood pressure, body mass index, lipoprotein
analysis components, and waist circumference) between the two
wellness visits and is there a relation between abnormal values and
medication adherence?

2. Is there an association between general wellness seeking behavior
(attendance to physician visits and three cancer screenings) and
medication adherence; and do participants show some improvements
between wellness visits?

3. Is there an association between self-reported lifestyle behavior and
medication adherence and do participants adapt changes in lifestyle
between wellness visits?

4. Do economic outcomes change between the two wellness visits and by
medication adherence?

a) How much are the direct medical healthcare costs (medical costs,
prescription costs and total health care costs)?

b) Is there an association between non-adherence and higher costs?

c) Is the number of target diagnoses associated with total health care

costs?
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3. METHODS

The study was performed over three months period, from January 9" to April 5™
2012, at Wingate University, School of Pharmacy, and the Wellness Clinic

located on its campus. Overview of the study process is showed in figure 1.

Study approval
Wingate University Research Review Board

Design of data collection form

Study population
Inclusion criteria Exclusion criteria

Data collection
Various comparisons between wellness
visits by medication adherence

Adherence to prescription therapy

Data processing and analysis

Figure: 1 Study process.

3.1 Study approval

An application for the study was sent to Wingate University‘'s Research Review
Board, for ethical approval. The application was exempted from review by the
board because it is a retrospective chart review with minimal risk to study’s
subjects and no indication of their names in results. The approved form of the
application, an e-mail response explaining the board’s decision of its exemption
for review, along with restrictions made for this study can be seen in appendix
A.
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3.2 Study design

This retrospective chart review and quality assurance project was divided into
two parts, medication adherence evaluation (part I) and a comparison of various
factors related to medication adherence between a baseline wellness visit in the
academic year 2009 to 2010, and a follow-up visit in the calendar year 2011
(part 11). The time between these two wellness visits will be referred to as a
study period. It was rounded to the next whole number of months below or

above, with 14 days as a reference.

Available data called for two descriptive study designs, one for each part of
the study. Cross-sectional analysis was conducted to evaluate medication
adherence to prescription therapy between the two wellness visits. A quasi-
experimental design, One-Group Pretest-Posttest design without controls, was
used to assess a difference between the two wellness visits in relation to
medication adherence for biometric test results, general wellness and lifestyle

seeking behavior, and economic outcomes.

3.3 Study population
The study sample was drawn from all participants in the wellness program

associated with Wingate University’s self-insured health plan based on criteria
listed in table 2.
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Table: 2 The inclusion and exclusion criteria in the study.

Inclusion criteria

Exclusion criteria

Active participants in Wingate’s self-
insured program during the study
period

A wellness visit in the academic year
2009-2010, or all requirements fulfilled
(baseline visit)

A wellness visit in the calendar year
2011, or all requirements fulfilled
(follow-up visit)

Diagnosis of diabetes, heart disease,
hyperlipidemia and/or hypertension
(target disease groups) at either or
both wellness visits

At least one medication with at least
two prescription refills indicated for one
or more of the target disease groups at
baseline (target drugs)

Not active in the self-insured program
some time during the study period

Only one wellness visit during the
study period

Participants having wellness visits

prior to the year 2009

Participants starting the wellness
program in the years 2011 and 2012.

No diagnosis of a target disease group
at either visit.
No target medication at baseline visit

Target medications with only one refill
during the study period

Target medications with frequent dose

changes

Prescriptions on other than

medications (e.g. needles and lancets)

A list of all participants who had a wellness visit or met the program’s

requirements during the calendar year 2011 (follow-up visit), was the sample

frame of the study. Subjects’ medical charts, located in the wellness clinic, were

assessed to see if patients had a baseline visit in the academic year 2009-2010.
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Inclusion criteria covered subjects having one or more of the following four
disease groups: Diabetes, heart disease, high cholesterol, and hypertension, at
both or either visits. They will be referred to as target diseases, diagnoses, or
disease groups in this study. This criterion was set due to their high prevalence
in the USA and worldwide, the potential of preventing further complications or
regression of these chronic conditions, along with the importance of medication
adherence for these patients. The diagnoses were assigned according to
subjects’ self-report at wellness visits and when available, diagnoses reported

by physicians to the insurance company.

Medications requiring frequent dose changes were excluded from evaluation
of medication adherence, since they might bias the overall results for the study

population.

3.4 Data collection
Data collection was performed over a four week period, from March 2" to
March 29".

A data collection form was designed to elicit all necessary data in the chart
review. A series of changes were made to the form to clarify content,
organization, and wording. It was tested with three subjects before finalizing the
form. Minor edits were made at the beginning of the data collection period,

which did not compromise the integrity of the process.

The data collection form was in paper format and consisted of eight sections,
which described subjects’ demographics and study periods, lifestyle, self-
reported number of medications and food supplements, general wellness
seeking behavior, screening results of definite clinical indicators, target and
other diseases, medication adherence from prescription refills, and economic
data. On the back of the form was a space for comments. The final version of

the data collection form can be seen in appendix B.
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3.4.1 Data sources

Data was only collected electronically in the first part of this study, but paper
forms were also used in part Il. The sources were various and different in
nature, but are described below and listed in table 3, along with variables

collected from each source of data.

The managed care database, Healthgram, is an automated database used
by insurance companies, managed care organizations, directors of preventive
programs, and/or patients to remotely coordinate care and support on-site
medical clinics (Primary PhysicianCare, 2010). All existing data in the database
comes from the Wellness Clinic or other services subjects use through their
self-insurance. Data was not always available for all factors, since information

had not been entered appropriately or was missing.

The database was used in both parts of the study. Medication list of
prescription refills paid through patients’ health insurance coverage, including
drug name, quantity, days of supply and filling date, was used as the source in
evaluation of medication adherence. Healthgram was used to validate self-

reported or other secondary data on following factors, when available:

e Laboratory results

e Vaccines and screenings (annual physical and cancer screenings)

e Vitals (weight, height, body mass index, blood pressure and waist
circumference)

e Diagnoses for five disease groups (i.e. asthma, diabetes, heart disease,
hyperlipidemia and hypertension)

e Medical Claims

Economic data was obtained from Healthgram as well, but the insurance
company and the managed care organization serving Wingate University for its
health plan were the only two that had access to it. Therefore, the insurance
company sent summarized information on medical, prescription, and total

healthcare costs for every participant in the wellness program.
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Health Risk Assessment (HRA) is a single-page paper form, which the
insurance company, serving Wingate University with its self-insured plan,
requires to be filled out for participants in the health plan during the annual
wellness visit. It consists primarily of demographics, past and current personal
medical history, certain key screenings, lifestyle and overall health factors,
health effects on patient’s work, and screening results of biometric tests from
the clinic. The HRA form is a part of the program so the managed care
organization serving the insurance company can keep track of the population’s
health status and make health-risk assessments for the wellness program. Most
of this information is transferred to Healthgram. A sample of the HRA form can

be seen in appendix C.

The wellness screening form is the pharmacist’s registration tool during the
wellness visit. It contains information on basic demographics, screening results
for clinical indicators measured, lifestyle (diet, exercise, sleep and smoking),
family and personal medical history, allergies, current medications (prescription
drugs, OTC drugs) and food supplements (herbal and vitamins), along with
certain key screenings (physician’s visits, dentistry, eye exam, vaccines, and

cancer screenings).

The construct and arrangement of the 2009 to 2010 wellness screening form
varied slightly from the 2011 form. Eight ordinal variables with five response
choices each were used as an assessment of diet in the academic year 2009-
2010, but the latter form included a question about well-rounded meals with a
dichotomous response choice. Another difference between years was the time
frame for physician visits. The 2009-2010 wellness screening form asked if
people had visited physician in the past year, while the 2011 form asked about
attendance in the past three years. The latter was used in data collection of this

study.

If patients did not come for a wellness visit due to available screening results
from a physician‘s office, no wellness screening forms existed. The wellness
screening forms for both baseline and follow-up visits can be seen in appendix
C.
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Lexi-Comp Online and Micromedex 2.0 are authorized drug information
databases. They were used in the evaluation of medication adherence to
identify target drugs from all other medications subjects were using and to
categorize medications as food supplements, prescription drugs or OTC
medications.

Some patients brought written or printed medication lists to the wellness
visits. In that case, they were copied to the wellness screening form. They were
preferred as a reference of self-reported medications and food supplements.

National Preferred Formulary: Express Scripts for the United States is a list of
the most commonly prescribed medications in the country, and is the core of
drugs that are covered by the health insurance. The pharmacy benefit
management company for Wingate University’s insurance plan publishes the
formulary yearly. The 2009, 2010, and 2011 versions were thought helpful in the
identification of target drugs so a list of applicable medications from it was made
and used in this study along with the drug information databases. These forms

can be seen in appendix C.
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Table: 3 All sources (databases and paper forms) used in data collection and the
variables collected from each source.

Source Variables collected

Databases

Age, gender, screening results,
Healthgram (managed care database) | general wellness, newest information
on diagnoses, medication adherence

Paper forms

Age, gender, screening dates and self-
reported information on lifestyle,
Wellness Screening form general wellness, target and other
diseases, medications and screening
results

Gender, race, screening dates if
wellness screening forms were not
Health risk assessment (HRA) available, target and other diseases,
application general wellness (except
osteoporosis), exercise, smoking,
sleep, screening results

Data from physician office or the

. . . Screening results
university’s health facility

3.5 Part I: Adherence to prescription therapy

Medication adherence was assessed as prescription refills from pharmacy
claims according to Healthgram. The criterion for medication adherence was set
at baseline to make sure subjects were using one or more target medications at
the primary visit with the pharmacist. All prescription refills belonging to
subjects’ study periods were imported from the medication list in Healthgram to
an excel spreadsheet. Those refilled at the same date as wellness visits were
included. Lexi-Comp Online and Micromedex 2.0, were used to obtain

information such as brand and generic drug names, pharmacologic categories,
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along with labeled and off-labeled indications. Every medication from a subject’s
medication list was marked as a target drug, if it had a labeled or off-labeled
indication for one or more of the target disease groups, and fulfilled the criterion
made for assessment on medication adherence. Target medications with only
one refill in the study period and new target drugs started after baseline visit,
along with other than target medications, were especially marked as well. Dose,

strength, and pharmaceutical form of a drug were not recorded.

3.5.1 Operationalization of medication adherence

If at least one target medication with at least two refills was present at baseline,
and in the study period, a Medication Possession Ratio (MPR) was calculated
as a measure of medication adherence. Random checks were made on the
days’ recorded with the quantity of the prescriptions, in order to ensure a
reasonable fit with the method used for adherence assessment. In this project
the time between baseline and follow-up visit was the observation period. The
MPR was estimated as the total number of day supplies of a medication refilled
during the observation period, divided by number of days in that period. MPR
values higher than 100% were truncated to 100%, before calculations on mean
or median MPR. An example of MPR calculations for one subject can be seen

in appendix D.

Adherence to a target medication was defined as MPR = 80%, so subjects
were non-adherent if they had a target medication with a MPR < 80%. To be
categorized as adherent, subjects needed to have all target medications of
MPR higher than 80%.

3.5.2 Recoding of variables

The multichotomous variables age, race, and number of target medications
were made dichotomous before data analysis due to uneven distribution of

subjects within categories (table 4).
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Table: 4 Recoding of the ordinal variables age and number of target medication and the
nominal variable race into dichotomous variables.

Variable Multichotomous Dichotomous

20-29, 30-39, 40-49, 50- 20-59 and 60+

Age (years) 59 60+

Caucasian, African- .
Caucasians and all

Race American, Hispanic, others
Other
Number of target drugs 1,2,3,4,5,6,7 1 and 2+

Target medications were classified in pharmacologic categories according to

the drug database Lexi-Comp Online.

3.6 Part Il: Comparisons between the two wellness visits in
relation to medication adherence

Clinical, wellness seeking, lifestyle, and economic factors were examined at the
two wellness visits and in relation to subjects’ adherence to target medications

between baseline and follow-up visit.

3.6.1 Clinical indicators

Screening measurements on height, weight, blood pressure and blood work
(blood glucose and lipoprotein analysis), were measured at wellness visits, the
university’s health facility or physician’s office. Body mass index (BMI) was
calculated from data on height and weight. Printed and/or written screening
results were used as data in this project. If printed copies of screening results
from physician’s office, university’s health facility, or wellness clinic were
available, they were preferred as the main source of data for screening
measurements, instead of handwritten results. Abnormal results were defined
as all observations that were outside an ideal value range according to
authorized standards shown in table 5. Therefore, continuous variables of

clinical indicators were made dichotomous (normal versus abnormal).
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Table: 5 Normal values for the eight clinical indicators evaluated in the study.

Clinical indicator

Ideal value for adults

Reference
(unit) (>20 years)
Blood pressure (Lloyd-Jones et al
(SBP/DBP) (mmHg) <120/<80 :
2010)
BMI (kg/m?) <o (Lloyd-Jones, et al.,
2010)
National Institute of
Waist Circumference — <40 (
male (in) Health, 2008)
National Institute of
Waist Circumference — <35 (Nat ™
female (in) Health, 2008)
(Lloyd-Jones, et al.,
Fasting plasma glucose <100
(mg/dL) 2010)
(American Heart
<200
Total Cholesterol (mg/dL) Association, 2011)
(American Heart
- <100
LDL-Cholesterol (mg/dL) Association, 2011)
(American Heart
HDL-Cholesterol — Male > 40 o
(mg/dL) Association, 2011)
American Heart
HDL-Cholesterol — >50 ( o
Female (mg/dL) Association, 2011)
150 (American Heart
<

Triglycerides (mg/dL)

Association, 2011)

Data on general wellness in the study refers to subjects’ physician visits in

the prior three years from a wellness visit date and the following three

secondary prevention cancer screenings: Colonoscopy, mammogram, and
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prostate check. Since the three screenings apply to certain age groups and
gender, approved guidelines listed in table 6 were followed to make an
assessment if subjects were following the recommendations. Therefore, the
multichotomous variables collected were made dichotomous by classifying
subjects as those who attended a screening according to recommendations and
those who did not (table 6).

Table: 6 Accepted guidelines for colonoscopy, mammogram and prostate screening
(American Cancer Society, 2012a; National Cancer Institute, 2010; U.S.
Preventive Services Task Force, 2008, 2011).

Type of screening Recommendation

Colonoscopy Adults 50-75 years old every 10 years, despite of gender
Mammogram Women >40 years old, every 1-2 years

Prostate screening | Men >50 years old, every 2 years

3.6.2 Lifestyle seeking behavior

Diet, exercise, sleep and smoking were the lifestyle factors reviewed in the
project. Due to changes of the wellness screening form between baseline and
follow-up visit, information about diet was obtained differently at baseline
compared to follow-up. At baseline visit, eight ordinal variables regarding the
patient’s diet with five response choices were available. It was decided that two
of them: “| eat at least 5 servings of fruits and vegetables per day,” and “I eat
lean meat, fish and beans regularly,” were equal to the variable “Typical meals
are well rounded, including fruits and vegetables® on the data collection form.
The following response choices were available on the questionnaire: 1 = never,
2 = rarely, 3 = sometimes, 4 = often and 5 = always. The patient needed to
have responses of 3, 4, or 5 for both variables to correspond to a well-rounded
diet on the data collection form.

Subjects were analyzed in relation to well-rounded diet, exercise on three or
more days per week, 7 to 8 hours sleep per night and if they were smokers.
Accepted guidelines recommends a physical activity of 150 minutes or more per

week of moderate-intensity, or 75 minutes per week of vigorous-intensity or an
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equivalent combination (U.S. Department of Health and Human Services,
2008). As detailed information was not obtainable it was decided to categorize
subjects who exercised three or more days per weeks as having acceptable
frequency of physical activity. Hours needed of sleep per night is individual but it
was decided to use persons sleeping 7 to 8 hours per night as getting adequate
sleep. These multichotomous ordinal variables were made dichotomous (table
7).

Table: 7 Transformation of the multichotomous ordinal variables exercise and sleep to
dichotomous variables used in data analysis.

Variable Multichotomous Dichotomous

Exercise None, 1-2, 3-4, =5 <3 and 23
(days per week)

Sleep (hours) <5, 5-6, 7-8, 9-10, >10 7-8 and all other

3.6.3 Economic outcomes

All costs were examined in United States dollars and from the perspective of the
employer, Wingate University. Economic information on three types of direct
costs (medical, prescription, and total health care) was obtained from the
insurance company serving Wingate University, but no available data were on
other types of costs. The total health care costs are the sum of medical and
prescription costs. The difference in amounts at follow-up and baseline visits
was calculated and subjects categorized as either having decreased or
increased costs. Medical, prescription, and total health care costs included only
the costs of services subjects pay for through their self-insurance coverage.
Reports for the academic year 2009 to 2010 and the calendar year 2011 were
evaluated as quarters of each year studied, since it could not be done monthly.
This means that every report included all participants in the self-insured
program having a wellness visit for three months of the year, but reports were
marked by the last month included. All financial information spanned a year

previous from the date it was marked. Thus reports for subjects having a visit
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between January and March 2011 included financial information from March
2010 to March 2011.

3.7 Data entry and processing

Data were entered into a password protected excel spreadsheet under subjects’
identification numbers. A random sample of ten data collection forms was
made, and all data belonging to those subjects re-entered into the database to

test for errors in data import and entry.

3.8 Data analysis

Two versions of the spreadsheet program Microsoft Excel, 2007 and 2010,
were used to analyze data and perform statistics. The add-in software for Excel,
Analyse-it, was used to perform all statistical tests, except for t-tests. They were
performed in Excel.

Non-parametric statistics were performed for most variables as normality
could not be assumed. Fisher's Exact and Chi-Square tests were used for
dichotomous variables, but the Fisher's Exact test was preferred for 2 x 2
contingency tables, due to more accuracy and small sample size. It was used to
test for a difference in medication adherence and between wellness visits for
the dichotomous variables gender, age, race, number of target medications,

clinical indicators, along with general wellness, and lifestyle seeking behaviors.

Two-tailed Pearson’s Chi-Square statistics for r x k contingency tables were
performed to test for associations of medication adherence and pharmacologic
categories, disease groups, and number of target diagnoses. Mann-Witney U
test was used for comparisons by medication adherence for continuous data. It
was performed to test for a difference in number of other than target

medications between adherers and non-adherers.

Kruskal Wallis one-way analysis of variance, the non-parametric equivalence
of the one-way analysis of variance (ANOVA), was used to compare more than
two independent samples of continuous data. It was performed to test whether
the median MPR of five pharmacologic categories, four target disease groups

and four numbers of target diagnoses originated from the same distribution.
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Parametric statistics were performed on economic observations after
logarithmic transformations on the data, which resulted in approximate normal
distribution. Histograms of the distribution in cost in relation to medication
adherence at both visits can be seen in appendix E. Two tailed t-test for paired
samples was performed to test for a difference in cost between baseline and
follow-up visit. Two tailed t-tests for two samples, assuming unequal variances,
were performed to test for a difference in cost between adherent and non-
adherent subjects, both at baseline and follow-up visit. Spearman’s Rank-Order
Correlation was conducted to test for correlation between total cost and number
of target diseases for adherent and non-adherent subjects at both wellness
visits.

Statistical significance was set at 0.05 and all p-values were unadjusted.

3.9 Data privacy

At the top of the data collection form was identification (ID) number, which is a
code assigned to each subject. Every code was made of a number between 0
and 500. Therefore, no identifying information was collected, which is very
important due to subjects’ protection and health information security. The
attribute age was made as an ordinal variable on data collection form rather
than date of birth, at the request of Wingate’s Research Review Board, to
increase subjects’ privacy protection. The following age categories were made
as years of age: 20-39, 40-49, 50-59, and 60 years or older. Age range was
then assigned to each subject by using their actual age in the year 2012. The
key for subject’s identification was stored in a password protected spreadsheet
on the investigator's computer. In order to make sure any two or more subjects
did not get the same ID number, it was checked twice, during data collection

and again at the end.
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4. RESULTS

The sample frame used in the study included 363 individuals. Of those, 169
(46.6%) persons had both a baseline and follow-up visit, along with one or more
of the following target disease groups: Diabetes, heart disease, hyperlipidemia
and hypertension. Of the 169 subjects, 91 (53.8%) met the inclusion criteria.
Sixty-seven (39.6%) individuals were excluded from the study, because they
had no target medications at the baseline visit, even though 13 (19.4%) of those
started using one or more target medication after the baseline visit. Eleven
(6.5%) persons were excluded due to none or insufficient information for

calculations on medication adherence.

4.1 Demographics and study periods

Eighty-eight percent of the study population (n = 80) was 50 years or older and
males were 49 (54%). The study population were mostly Caucasians (91% [n =
83]). Others were African-American (7% [n = 6]), Hispanic (1% [n = 1]), or of

some other race (1% [n = 1]) not recorded.

The time between subjects” baseline and follow-up visits was not always one
year, due to changes in how wellness visits were booked after the first year of
the wellness program. Subjects with less than 6 months and more than 18
months between visits, made up 30% (28 of 91) of the study population.
Overall, the mean time between visits was 14 months (range 1-25 months), but

the mode was 11 months.

4.2 Adherence to prescription therapy

4.2.1 Characteristics of study population by medication adherence

Forty-five subjects (49.5%) were non-adherers. Four characteristics of them can
be seen in table 8. No statistically significant difference was between gender
and age in the two groups, although when subjects were divided into two age
groups, 20-59 years old and 60 years or older some difference albeit not

significant was apparent. In the younger age group 53.5% (23 of 43) were non-
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adherent to their target medications, compared to 45.8% (22 of 48) of subjects
who were 60 years or older (p = 0.60).

Number of target medications at baseline ranged from one to seven drugs
and most subjects were using either one, two or three medications. Non-
adherers had the median of 2 target medications, with lower and upper quartile
of 1 and 3 medications, while adherers had the median of 1.5 target
medications, with lower and upper quartile of 1 and 2 medications. Figure 2
shows that the proportion of non-adherers increased with increasing number of
target medications. Of subjects using one target medication, 44% (18 of 41)
were non-adherent to the medication, compared to 54% (27 of 50) of subjects
using two or more target medications which did not reach statistical significance
(p = 0.45).
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number of target medications.

Table: 8 Number of all subjects and number and proportion of non-adherers (subjects
with at least one target medication of MPR<80%) by gender, age, race, and

Non-adherers

Characteristic Subjects (MPR<809%)
Study population, n (%) 91 (100) 45 (49.5)
Gender N n (%)
Males 49 21 (42.9)
Females 42 24 (57.1)
P value’ Males vs. Females 1.00
Age (years) N n (%)
20-29 1 1 (100)
30-39 2 2 (100)
40-49 8 3 (37.5)
50-59 32 17 (53.1)
60+ 48 22 (45.8)
P value’ 20-59 vs. 60+ 0.60
Race N n (%)
Caucasian 83 40 (48.2)
African-American 6 4 (66.7)
Hispanic 1 1 (100)
Other 1 0 (0)
P value’ Caucasian vs. all 0.69
other
Target medications N n (%)
1 41 18 (43.9)
2 28 14 (50.0)
3 9 5 (55.6)
4 4 3 (75.0)
5 5 2 (40.0)
6 3 2 (66.7)
7 1 1 (100)
P value* 1drug vs. 22 0.45
drugs

"Two-tailed Fisher's exact test.
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Figure: 2 Number and proportion of non-adherers, by number of target medications.

4.2.2 Adherence to target medications

Of the 91 subjects included in the study, 15 (16%) subjects had one or more of
the target medications with only one refill in their study period. Therefore, MPR
could not be calculated for these drugs and they were excluded in the overall
medication adherence assessment. Seven (8%) subjects had warfarin and two
types of insulin, Lantus Solostar and Novolog. These were the only target drugs
for this population which are known to need frequent dosing changes.
Therefore, these medications were excluded in the overall medication
adherence assessment. More detailed data on medications used at baseline

can be seen in Appendix E.

Table 9 lists the eight most common target mediations subjects were using
between baseline and follow-up visit. The anti-hyperlipidemic agent,
simvastatin, was the most commonly used drug agent, and with the highest
adherence. Subjects were least adherent to the anti-hyperlipidemic agent niacin
(55.6%).

43



Table: 9 Top eight most commonly used target medications among the study population
(n=91), by total number of users and total number and proportion of non-
adherers (subjects using at least one target medication with MPR<80%).

Active ingredient All subjects Non-adherers (MPR<80%)
Name Nusers Nusers %
Simvastatin 20 3 15.0
Lisinopril 14 4 28.6
Atorvastatin 11 4 36.4
Metoprolol 10 3 30.0
Metformin 9 3 33.3
Niacin 9 5 55.6
Rosuvastatin 9 3 33.3
Hydrochlorothiazide 6 1 16.7

MPR values ranged from 0.105 (10.5%) to 1.0 (100%). Subjects were non-
adherent to agents in 14 of the 19 pharmacologic categories that were targeted,
but table 3 describes the most common pharmacologic categories used by the
study population. The most common categories were: Anti-hyperlipidemics (12
agents), ACE inhibitors (5 agents), Anti-diabetics (6 agents), Diuretics (5
agents), and ARBs (5 agents). Most subjects (n = 71) were using medications
categorized as anti-hyperlipidemic agents, but the second and third most used
categories among the study population were ACE inhibitors (n = 21) and anti-
diabetic agents (n = 19). All five categories described in table 3 include subjects
with a wide variation in adherence rates. The proportion of non-adherent
subjects by pharmacologic category is in following increasing order:

ARB < ACE < Anti-hyperlipidemic < Diuretics < Anti-diabetic

Adherence rates for combined drugs were higher than for single drugs, i.e.
calcium channel blockers and ACE inhibitors (1 of 5 with MPR < 80%), and the
combinations of the diuretic, Hydrochlorothiazide, and ARB (0 of 3 with
MPR<80%), ACE inhibitors (1 of 5 with MPR<80%) and Beta blockers (1 of 4

with MPR<80%). An exception was the combination of the anti-hyperlipidemic
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agents, ezetimibe and simvastatin, but no one of the five subjects using the

combination were adherent to it.

Table: 10 The five most common pharmacologic categories used by the study
population (n=91), mean and median medication possession ratio (MPR),
number of users, and number and proportion of non-adherers (subjects using at
least one target drug with MPR<80%).

Pharmacologic Mean - pjedian P Number Non-
categor MPR Vallie” aflsers o MCIEISEUS) i+
gory (SD) (range) n (%)
Anti- 76.7 88.2
hyperlipidemics  (26.2) (10.5,100) n 27 (38.0)
Anti-diabetics 4.7 8r.4 19 8 (42.1)
(26.4) (26.5,100)
. : 74.8 95.9
Diuretics 15 6 (40.0
(30.8) (23.7.100) 083 (40.0) 0.9
ACE inhibitors* 814 935 21 7(333)
(24.3)  (21,100)
ARB* 811~ 957 7 2(286)

(26.0) (36.4,100)

*ACE inhibitors: Angiotensin-converting-enzyme inhibitors, ARB: Angiotensin Il receptor
blockers

“Kruskal-Wallis one-way analysis of variance

*Two-tailed Chi-Square test.

4.2.3 Other than target medications

Most subjects (89% [n = 81]) were also taking other than target medications
during the study period. Adherers had a median of 4 other medications between
baseline and follow-up visit, with lower and upper quartile of 3 and 7 drugs.
Non-adherers had a median of 7 other drugs between visits, with lower and
upper quartile of 3 and 9 drugs. This difference in the use of other medications

was statistically significant (p = 0.045).

Minority of subjects was prescribed a new target drug between the wellness
visits, but 27 (30%) subjects started a new target drug, after baseline visit. The

number of new drugs ranged from 1 to 3 drugs.
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4.3 Target disease groups and medication adherence
Table 11 summarizes the distribution of subjects by disease group and number
of diagnoses (disease groups) per subject, by medication adherence.

The same subject was counted more than once if he had been diagnosed
with more than one target disease group at baseline. Most subjects had been
diagnosed with high cholesterol (hyperlipidemia), followed by hypertension,
diabetes and heart disease as the least prevalent disease group. Table 11
shows that all disease groups had a mean MPR of around 80%, but the
distribution of medication adherence was quite even with no statistical
significance. Most subjects had two and three target diagnoses at baseline. The
mean MPR (82.6%) was highest for subjects with three target diagnoses.
Subjects with four target diagnoses were least adherent to their target
medications, and those with two target diagnoses most adherent, although the

difference was not statistically significant.
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Table: 11 Distribution of subjects (n = 91) by disease group and number of diagnoses
per subject, along with mean medication possession ratio (MPR), number and
proportion of non-adherers (subjects using at least one target drug with

MPR<80%).
. Subjects P
Subjects MPR (MPR<80%) | value®
Adh
Target disease Ntotaﬁ‘ Mean Median P n (%) VS.
group (%) (SD) (range) | value' Non-
adh”™
: 82.4 92.1
Diabetes 29 (32) (22.7) | (25.7,100) 15617
Heart disease | 25 (27) (;Z'g) (1993'300) 14 (56.0)
501 92’ . 0.88 0.96
Hypertension | 72 (79) © 4 2| (190 0'100) 36 (50.0)
. : 79.6 91.9
Hyperlipidemia | g0 (88) (25.4) | (10.5,100) 40 (50.0)
Number of Adh
target * 0 Mean | Median P 0 VS.
diagnoses per Noowar (%) (SD) | (range) | value' n (%) Non-
subject adh”
70.0 82.7
1
19(20.9) (30.2) | (10.5,100) 10(52.6)
79.6 92.1
2
36 (39.6) (26.1) | (21.0,100) . 15 (41.7) oo
82.6 93.3
3
29 (31.9) (22.0) | (19.0,100) 15 (51.7)
78.2 94.9
4
7(7.69) (25.7) | (26.5,100) 5 (71.4)

*The percentages do not sum up to 100% due to rounding of the numbers
* The percentages do not sum up to 100%, since subjects can have more than one disease
*Adh: Adherers, Non-adh: Non-adherers.

TKruskal-Wallis one-way analysis of variance

Awo-tailed Chi-Square test.
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4.4 Clinical indicators and medication adherence
Screening results from physicians or wellness visits are shown in Table 12.
Data were most often available for mandatory screening values (blood glucose

and lipoprotein analysis).

Most subjects had abnormal body mass index but they were most likely to
have normal values for diastolic blood pressure and total cholesterol. The
distribution of subjects with abnormal values by medication adherence was
similar for all indicators and no statistically significant difference was observed,
although it was close for body mass index at follow-up visit (p = 0.053) and
waist circumference at baseline (p = 0.052), where non-adherers were more
likely to have abnormal values for these factors. The total number of subjects
with abnormal values decreased for all factors but three (systolic blood
pressure, waist circumference and high-density lipoprotein) between baseline
and follow-up, but this was not statistically significant. The median and

interquartile range for all clinical factors can be seen in Appendix E.
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Table: 12Total number of subjects with available screening results for clinical indicators, along with number and proportion of these
subjects with abnormal values according to accepted guidelines, by medication adherence and wellness visit. Results from
statistical tests (P values) are also shown, at baseline and follow-up and between these two wellness visits.

Baseline Follow-up Baseline
Total Abnormal values Total Abnormal values VS.
Factor* with Total Non- Adherers vs. with Total Non- Adherers vs. Follow-
actor value adherers Non-adherers value adherers Non-adherers up
N N (%) n (%) P value™ N N (%) n (%) P value** P value**
BMI 66 49
79 (83.5) 34 (51.5) 0.11 59 (83.1) 29 (59.2) 0.053 1.00
SBP 54 40
80 (67.5) 28 (51.9) 0.58 56 (71.4) 22 (55.0) 0.96 0.77
DBP 30 15
80 (37.5) 16 (53.3) 0.69 56 (26.8) 8 (53.3) 1.00 0.26
WC 35 26
68 (51.5) 22 (62.9) 0.052 50 (52.0) 17 (65.4) 0.16 1.00
BG 42 36
88 (47.7) 21 (50.0) 1.00 90 (40.0) 20 (55.6) 0.41 0.37
28 27
Total-C 90 (31.1) 14 (50.0) 1.00 91 (29.7) 14 (51.9) 0.95 0.96
52 50
LDL 86 (60.5) 21 (40.4) 0.23 87 (57.5) 24 (48.0) 1.00 0.81
44 46
HDL 89 (49.4) 20 (45.5) 0.75 89 (51.7) 24 (52.2) 0.59 0.88
35 30
TRG 90 (38.9) 18 (51.4) 0.87 88 (34.1) 16 (53.3) 0.71 0.61

*BMI: Body mass index, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, WC: Waist circumference, BG: Blood glucose, Total-C: Total
cholesterol, LDL: Low-density lipoprotein, HDL: High-density lipoprotein, TRG: Triglycerides.
*Two-tailed Fisher’s Exact test.
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4.5 General wellness seeking behavior and medication
adherence

All 91 subjects, had visited a physician for some reason during the past three

years from wellness visits.

Three cancer screenings (Colonoscopy, Mammogram, and Prostate
screening), considered preventive against colon, breast and prostate cancers,
were assessed among study population. Data were available for all 91 subjects,
at both visits. Subjects’ attendance to these screenings regard to accepted

guidelines is summarized in table 13.

Of the 88 subjects who had reached the age of fifty, 59 (67%) had attended a
screening for colon cancer (colonoscopy) in the past ten years from the date of
baseline visit and 65 (74%) subjects at follow-up visit. About half of these
subjects were non-adherers (49.2%) to target prescription therapy between
baseline and follow-up visit, with no statistical significant difference in

medication adherence and between wellness visits.

Of the 40 female subjects who were 40 years or older, 34 (85%) had
attended a screening for breast cancer, or mammogram, in the past five years
from baseline and follow-up visit. The distribution between adherers and non-
adherers at both visits were quite even, or 58.8% non-adherers. Therefore, no
statistical significant difference was seen between subjects by medication

adherence and wellness visit.

Of the 44 male subjects, who were fifty years or older, 40 (91%) had
attended a prostate screening in the past two years from baseline visit, but 37
(84%) at follow-up visit. The decrease between visits was though not statistical
significant (p>0.05). Adherers were more likely than non-adherers to attend a
prostate screening according to authorized recommendations, but the difference

was small and not statistical significant.
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Table: 13 Number of subjects, who met recommendations for three preventive
screenings (colonoscopy, mammogram and prostate check), by wellness visit
and medication adherence.Statistical results (P values) are shown as well.

. Prostate
Type of screening Colonoscopy Mammogram check
Baseline
All subjects (([;')) 59 (67.0) 34 (85.0) 40 (90.9)
Non-adherers ((I)Z) 29 (49.2) 20 (58.8) 17 (42.5)
Number of Adherers vs. P * 1.00 1.00 0.82
Non-adherers
Follow-up
All subjects (([\/(')) 65 (73.9) 34 (85.0) 37 (84.1)
Non-adherers* ((I)Z) 32 (49.2) 20 (58.8) 14 (37.8)
Number of Adherers vs.
p* 1.00 1.00 0.38
Non-adherers
Baseline vs. Follow-up
Number of all subjects p* 0.48 1.00 0.48
Number of non-adherers p* 0.73 1.00 0.60

*Two-tailed Fisher’'s exact test.

4.6 Lifestyle and medication adherence

Data on lifestyle factors were available for all or most subjects at both wellness
visits. Data on exercise were missing for 7 (7.7%) subjects at baseline and 1
(1.1%) at follow-up visit and data on diet were missing for 21 (23%) subjects at

baseline and 37 (41%) at follow-up visit.

Most subjects had well rounded meals, slept 7-8 hours per night and did not
smoke. About half of all subjects exercised three or more days per week (table
14). Adherers were slightly more likely to have well rounded meals at baseline,
exercise three days or more per week and sleep 7-8 hours per night, but the
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difference was not statistically significant. The percentage of non-adherers
between baseline and follow-up visits increased for all factors, except for non-
smokers, but one more subject smoked at follow-up visit compared to baseline.
The difference between visits was not statistical significant for neither adherers

nor non-adherers (p > 0.05).

Table: 14 Number and proportion of subjects who adapted four positive lifestyle
behaviors, by medication adherence and wellness visit.

Well
. € Exercise>3 7-8 hour Non-
Lifestyle rounded
days a week sleep smokers
meals
Baseline
All subjects (Olj) 51 (72.9) 43 (51.2) 67 (74.4) | 84 (92.3)
0
Non-adherers ((;I) ) 24 (47.1) 20 (46.1) 30 (44.8) | 42 (50.0)
Adherers vs.
Non-adherers p* 0.59 1.00 0.15 1.00
Follow-up
All subjects ((I;:)) 44 (81.5) 51 (56.7) 65 (71.4) | 83(91.2)
Non-adherers ((;I)) 23 (52.3) 24 (47.1) 31(47.7) | 41 (49.4)
Adherers vs.
Non-adherers p* 0.51 0.85 0.77 1.00
Baseline vs. Follow-up
Total subjects p* 0.36 0.57 0.77 1.00
Non-adherers p* 0.66 0.84 1.00 1.00
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4.7 Economic outcomes and medication adherence
Economic information on three cost factors (medical, prescription and total
healthcare costs) was available for all 91 subjects. Two subjects had some

prescription cost at baseline but no prescription cost at follow-up visit.

Table 15 shows that the mean cost increased slightly and non-significantly
between wellness visits. Non-adherers had higher mean costs and a broader
range for all three cost types at baseline and medical and higher total health
care cost at follow-up visit. However, no statistical significance was observed
between adherers and non-adherers. Non-adherers had more increased costs
between visits compared to adherers, but the difference between wellness visits

was though not statistical significant for neither group.

About half of all subjects, irrespective of adherence and wellness visit, had
some decrease in costs for all factors between wellness visits, while the other

half increased their costs to some extent.
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Table:

15 Mean medical, prescription, and total health care costs for the study

population (n = 91), according to medication adherence at baseline and follow-
up wellness visits.

Medical ($) Prescription ($) Total ($)
Baseline visit
All subjects 5,242 3,120 8,362
(mean, range) (42, 60,166) (15, 24,373) (413, 62,651)
Non-adherers 6,132 3,306 9,438
(mean, range) (42, 60,166) (15, 24,373) (413, 62,651)
Adherers 4,371 2,938 7,309
(mean, range) (223, 54,230) (59, 22,233) (650, 56,191)
Mean cost of adh 0.23 0.91 0.23
vs. non-adh* (p**)
Follow-up visit
All subjects 5,960 3,331 9,291
(mean, range) (244, 153,375) (0, 26328) (354, 154,904)
Non-adherers 8,075 3,320 11,395
(mean, range) (354, 153,375) (0, 21,273) (354, 154,904)
Adherers 3,892 3,341 7233
(mean, range) (244, 37,996) (56, 26,328) (789, 64,324)
Mean cost of Adh 0.64 0.61 0.48
vs. Non-adh* (p**)
Baseline vs. Follow-up (P*)
All subjects 0.60 0.51 0.59
Non-adherers 0.50 0.47 0.57

*Adh: Adherers, Non-adh: Non-adherers
**Two-tailed t-test for two samples, assuming unequal variances
*Two-tailed t-test for paired samples

Table 16 shows that a weak positive correlation with statistical significance
could be observed between the number of target diagnoses and total cost, for
all 91 subjects, both at baseline (Rs=0.28) and follow-up (Rs=0.46). Adherers

showed slightly more correlated relationship between the two variables than
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non-adherers, but the tests were only statistical significant at follow-up for these

two groups.

Table: 16 Correlation coefficients measuring statistical dependence between the number
of target diagnoses and total cost within all subjects in the study population
(n=91), and in relation to medication adherence at baseline and follow-up.

Statistical significance of the test is shown as a P value.

Baseline Follow-up
Correlation” | Total | Adherers NCIF Total | Adherers NSIRE
adherers adherers
Rs 0.28 0.27 0.25 0.46 0.50 0.40
P-value 0.0066 | 0.0645 0.0994 |<0.0001| 0.0004 0.0068

*Spearman's Rank-order correlation
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5. DISCUSSION

The project will be discussed here below and compared to other studies when
possible. Recent studies on medication adherence evaluated different
populations, diseases, drug classes, and/or used different methods of
assessing adherence rates, making comparison of results from this project with
other studies difficult. This heterogeneity is commonly found within the literature
and has been affecting studies of medication adherence for decades (DiMatteo,
2004; DiMatteo, Giordani, Lepper, & Croghan, 2002). The project will be
discussed in relation to the study population and demographics, medication
adherence and target disease groups, in addition to secondary outcomes in
relation to medication adherence. Then, strengths and limitations of the study
will be discussed, followed by ideas of the next steps in further evaluations of

Wingate’s university-based wellness clinic.

5.1 Study population and demographics

Of the 363 subjects that had both baseline and follow-up visits, about half
(46.6%) had one or more of the following disease groups at baseline: Diabetes,
heart disease, hyperlipidemia, and hypertension. This fairly high number
indicates that these chronic conditions are rather prevalent among employees
and spouses at Wingate University, but is in line with the prevalence in the U.S.
population (Centers for Disease Control and Prevention, 2009). Only 91
(53.8%) subjects met the inclusion criterion, and had at least one target
medication at the baseline wellness visit. One might think that this percentage
should be higher, but drug therapies are not always necessary to achieve
therapeutic goals. The prevalence of pharmacologic treatment in USA in 2005-
2008 was 69.9% for hypertension, 48.1% for high LDL-C, and 84% for diabetes
(Centers for Disease Control and Prevention, 2011; Gillespie, Kuklina, Briss,
Blair, & Hong, 2011; Kuklina, Shaw, & Hong, 2011).

The age distribution of all participants in the wellness program, irrespective of
health status, was quite even in the year 2010, but most subjects included in
this study had reached the age of fifty (88% [n = 80]). This is not surprising
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since chronic conditions are generally of slow progression and long duration
(World Health Organization, e.d.), and average health gets worse with

increasing age.

5.2 Medication adherence and target disease groups

Only half (49.5%) of the study population had a MPR of 80% or higher. This
indicates that there is room for improvement in this population with regard to
medication adherence. This finding is in concordance with previous studies,
indicating that patients with chronic conditions have difficulties with medication
adherence (Briesacher, et al., 2008; P. M. Ho, et al., 2006; Pittman, et al., 2011;
Wiegand, et al., 2012; Yeaw, et al., 2009; Zhang, et al., 2011).

Some subjects probably do not feel or understand the importance of
medication compliance. Limited disease-related knowledge and health literacy
can in some cases explain low adherence rates within a study population
(Briesacher, Gurwitz, & Soumerai, 2007; Gellad, et al.,, 2011), despite many
highly educated subjects within this study population.

Females were slightly less adherent than males, and studies on populations
taking cholesterol lowering drugs have shown a similar gender pattern (Pittman,
et al.,, 2011; Wiegand, et al., 2012). Non-adherence was more common among
subjects in the age range 20 — 49 years old compared to the older population
(50 years or older). Recent studies have shown similar results, where
medication compliance has improved with age (Briesacher, et al., 2008; P. M.
Ho, et al., 2006; Pittman, et al.,, 2011; Vegter, et al., 2011; Wiegand, et al.,
2012; Yeaw, et al., 2009). However, this comparison is not statistically
significant since most subjects belonged to the older age group. These data
suggests that attention should be paid to the medication adherence of females

and the younger population.

Most subjects were taking one (n = 41) or two (n = 28) target medications,
but the remaining 22 subjects had three or more target drugs at baseline. It is
not unusual that people who have been diagnosed with chronic conditions are
treated with a combination of drugs, as a recent prospective study showed

(Corrao, et al., 2011). The impact of poly-pharmacy on medication adherence
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has been detected in the USA among the elderly population with different
chronic conditions (Gellad, et al., 2011). The results of this project indicated,
without statistical significance, that number of non-adherent subjects increased
with the number of target medications. These non-adherent individuals were
also using significantly more other medicines, in addition to target drugs, than
adherent persons. The total number of other drugs was only collected without
further examination of their characteristics, but there are few possible reasons

for the difference in adherence.

Generally, there is a relationship between the number of medications and
increased prescription costs. Some people cannot afford them all or do not want
to spend a large amount of money on medications, so they might choose
between drugs. Some of these medications might be short-term therapy, so
they are chosen over the target drugs, which most often are long-term or life-
long therapy. Cost-related medication non-adherence was shown to be related
to poly-pharmacy in heart failure patients (Dunlay, 2011), although this was not
observed in another study (Briesacher, et al., 2007). Some subjects using other
medications probably have other medical conditions, in addition to their target
diseases. This could impact medication adherence with target drugs since
subjects might feel the efficacy of these medications sooner and have more
faith in them. They could be the reason they can get to work every day,
affecting their daily life and present health condition. Conversely, medications
indicated for the four target conditions are often used for preventive purposes
and for asymptomatic diseases, so people without an understanding of future
risks and possible complications might choose not to refill these medications.
As an example, depression has been associated with lower adherence to oral
antihypertensive, hypoglycemic, and lipid-lowering agents (Lin et al., 2004).

Most subjects had been diagnosed with hyperlipidemia (88%) and
hypertension (79%), followed by diabetes (32%) and heart disease (27%),
which is in concordance with the distribution of these diseases (Centers for
Disease Control and Prevention, 2011; Gillespie, et al., 2011; Kuklina, et al.,
2011). Heart disease is a broad term so diagnoses of heart disease can overlap

with diagnoses of hypertension and/or hyperlipidemia. This overlap in addition
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to lack of information on drug indications were the reasons medication
adherence was not evaluated by disease groups. The mean MPR rate and
number of non-adherent subjects were similar for the four target disease
groups, showing almost no difference between groups. Similar results were
found in a study comparing drug adherence among seven different medical
conditions, e.g. hypertension, hypercholesterolemia, and type 2 diabetes

mellitus (Briesacher, et al., 2008).

Four of the eight most commonly used target medications among the study
population were anti-hyperlipidemic agents, but a majority of subjects (n=71)
were using medications within this category. One possible reason is the large
proportion of subjects with a diagnosis of high cholesterol, but it could also be
explained by the fact that lipid-lowering drugs are part of treatment for more
than one medical condition and are the primary therapeutic modality for
reducing the risk of cardiovascular outcomes (National Institutes of Health,
2002). As an example, it was observed in a large cohort study that more than
25% of subjects receiving antihypertensive medications, experienced co-
treatments with lipid-lowering drugs (Corrao, et al., 2011). It is also well known
that diabetes patients have high cholesterol levels and increased frequency of
hypertension (National Institutes of Health, 2002). That can in part explain the

fact that most subjects had either two or three target diagnoses.

The anti-hyperlipidemic agent, simvastatin, was the most commonly used
agent in the study population. Three of the four most commonly used
cholesterol lowering agents were HMG CoA reductase inhibitors, or statins. This
was expected, as this drug class is most effective and practical for reducing
LDL-cholesterol concentrations and allows attainment of the LDL goal in most
higher risk patients (National Institutes of Health, 2002). When looking at the
most commonly used statins (simvastatin, atorvastatin, and rosuvastatin),
subjects were most adherent to simvastatin, but least adherent to atorvastatin.
The five subjects using the combination of ezetimibe and simvastatin were all
non-adherent. One possible reason for greater proportional adherence to
simvastatin compared to atorvastatin, rosuvastatin, and the combination of

exetimibe and simvastatin is lower prescription cost. However, studies have
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shown that they are even more intensive therapies compared to simvastatin, so
compliance to these drugs is of great importance (Furman, Meier, Malmstrom,
Lopez, & Schaefer, 2011; Simpson et al., 2009). Rosuvastatin and the
combination therapy are only available as brand name drugs, which are

generally more expensive than generic medications.

Subjects were least adherent to the active ingredient niacin, but all subjects
using it were prescribed the brand drug Niaspan, which is a proprietary
extended-release formulation of nicotinic acid. It has been detected before that
individuals using niacin products were significantly more likely to be non-
adherent than patients receiving other lipid-lowering therapy, such as statins
(Wiegand, et al., 2012). Niaspan, and other nicotinic acid therapies have been
accompanied by number of side effects, such as hyperglycemia and a variety of
gastrointestinal system interactions, but statins are normally well tolerated
(National Institutes of Health, 2002). These adverse outcomes are probably the
main reason for noncompliance, as studies have found that patients who
experience side effects are more likely to be non-adherent to their medications
(Grant, et al., 2003).

Since most subjects were treated with lipid-lowering agents it would be
helpful if a pharmacist informs participants about the importance of medication
adherence since non-adherence to these agents is well known (Briesacher, et
al., 2008; Yeaw, et al., 2009; Zhang, et al., 2011). It is also important because
people often do not feel the effects of the drug since there are no direct
symptoms from high cholesterol levels (National Institutes of Health, 2002).

When the most common pharmacologic categories were compared, subjects
were least adherent to anti-diabetic agents, followed by diuretics, anti-
hyperlipidemics, ACE inhibitors, and ARBs. There was a small non-significant
difference in the number of non-adherent subjects, indicating almost no
difference between categories. Even though the researcher was unable to
obtain subjects’ drug indications from available data, ACE inhibitors and ARBs
are well known drug classes for treatment of high blood pressure, and diuretics
are often recommended as the initial treatment of hypertension (B. V. Patel,

Remigio-Baker, Thiebaud, Preblick, & Plauschinat, 2008). Greater adherence
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rates for anti-hypertensive agents compared to anti-diabetic and lipid-lowering
therapy have also been detected in the literature (Briesacher, et al., 2008;
Chapman et al., 2005; P. Michael Ho, et al., 2008; Vegter, et al., 2011). Overall,
adherence tends to be lower for statins relative to anti-hyperglycemic agents in
most (Briesacher, et al., 2008; Yeaw, et al., 2009; Zhang, et al., 2011), but not
all cross-sectional, retrospective analyzes (Lau & Nau, 2004). A study found
that type 2 diabetes patients were less adherent to anti-hyperglycemic drug
regimens (28.9%), compared to lipid-modifying drugs (26.9%), and
antihypertensive agents (18.8%) (Lau & Nau, 2004), which is the same pattern
as was observed in this project.

The larger proportion of non-adherent subjects using anti-diabetic compared
to lipid-lowering agents is surprising in the sense that high cholesterol is
generally asymptomatic (National Institutes of Health, 2002), while type 2
diabetes is often associated with symptoms such as hypoglycemia and
hyperglycemia ("Standards of Medical Care in Diabetes—2012," 2012).
However, the comparison between the most common categories is limited. No
clear conclusions can be drawn due to unequal distribution in number of users

and drug agents within each pharmacologic category.

Only two subjects from the study population were using insulin, which
indicates that most participants had been diagnosed with type 2 diabetes. Of
the six anti-diabetic agents subjects were using, about half (9 of 19) were
receiving Metformin, which is the recommended initial therapy at the time of
type 2 diabetes diagnosis ("Standards of Medical Care in Diabetes—2012,"
2012). The other half was using agents within other anti-diabetic categories, i.e.
sulfanylureas, thiazolidinediones, glucagon-like peptide-1 (GLP-1) agonists, and
dipeptidyl peptidase four (DPP-4) inhibitors. About 33% of subjects receiving
metformin were non-adherent. Recent studies have found that regimen
complexity, including more frequent dosing, is related to poorer adherence
(Claxton, et al., 2001; Ingersoll & Cohen, 2008). This can possibly be the
reason for inadequate adherence to metformin and some other anti-diabetic
agents (Donnan, MacDonald, & Morris, 2002) where complex regimens and

frequent doses are needed to reach glycemic goals in type 2 diabetes (Nathan
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et al., 2009). The once-daily regimen of lipid-lowering drugs, such as statins
(National Institutes of Health, 2002), could among other things explain the
difference in adherence rates between anti-diabetic and anti-hyperlipidemic

categories in this project.

Overall, subjects were more adherent to metformin compared to other anti-
diabetic classes. Metformin has been used safely and causes weight stability, or
moderate weight loss, but most subjects in this project (83.5%) had abnormal
values for body mass index. Generally, metformin is well tolerated, with minimal
side effects (Nathan, et al., 2009). Conversely, the other anti-diabetic agents
used among subjects are new on the market or have been associated with less
safety, weight gain, or number of side effects (Nathan, et al., 2009). All these
factors can explain lower adherence rates among these medications but side
effects are a common problem with medication use among type 2 diabetes
(Grant, et al., 2003). Self-management is also important in diabetes treatment,
so a lack of disease knowledge and health literacy can affect these skills
(Williams Mv, 1998). Lack of conviction on the patient’s part that the medicines
are helping either current symptoms or future health has also been seen among
patients with type 2 diabetes (Grant, et al., 2003), which could possible cause

medication hon-compliance.

5.3 Secondary outcomes and medication adherence

Screening results of biometric values from physicians or wellness visits were
more often available for mandatory screening values (blood glucose and
lipoprotein analysis), compared to other clinical indicators. This means that data
were not available for all 91 subjects, but that size of a study population is
already limited for statistical testing. The varying number of subjects with

available data for the nine measures makes comparison difficult.

Lifestyle modifications are important in treatment and management of the
chronic diseases studied in this project, either alone as an initial treatment or in
combination with drug therapy. Low fat and well-rounded diet, weight loss,
adequate physical activity, and smoking cessation are all part of the program
(National Institutes of Health, 2002, 2004; "Standards of Medical Care in
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Diabetes—2012," 2012). Therefore, it was interesting to examine whether an
association existed between lifestyle and medication adherence among
subjects. Missing data on exercise and diet reduced the ability to do so. Data on
diet were more often not available, since they were not recorded if subjects
opted for no wellness visits due to documentation from a physician’s visit to

fulfill all requirements.

Most subjects had adapted a healthier lifestyle, but an increase in exercise
frequency would be beneficial for participants since only half of the study
population exercised three or more days per week. Small or no difference was
seen between adherent and non- adherent subjects, but adherent subjects were
slightly more likely to have well rounded meals at baseline and adequate sleep
at nights. Overall, non-adherent subjects improved their lifestyle behavior

between wellness visits, but the difference was rather small and non-significant.

Subjects with abnormal values for body mass index comprised 83.5% of the
study population, and an improvement between visits was negligible. Weight
loss is recommended to prevent further complications and improve health for all
overweight and obese individuals with diagnosis of diabetes, hyperlipidemia,
and hypertension (He, Whelton, Appel, Charleston, & Klag, 2000; National
Institutes of Health, 2002; "Standards of Medical Care in Diabetes—2012,"
2012). Therefore, it would be beneficial for subjects’ health to reduce their

weight.

Non-adherent subjects were more likely than adherent individuals to have
abnormal body mass index and waist circumference, but without statistical
significance. Inadequate health literacy has been related to deficient medication
compliance and fewer important lifestyle modifications. This has been detected
among the elderly (Gellad, et al., 2011), and subjects with chronic conditions
(Williams Mv, 1998). There is a possibility that these subjects have not been
well informed by their physicians or other healthcare professionals about the
importance of weight reduction and other lifestyle modifications.

Total number of subjects with abnormal biometric values decreased non-
significantly for all factors but three (high-density lipoprotein, systolic blood

pressure, and waist circumference). Other pharmacist-directed intervention and
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wellness programs (B. M. Bluml, et al., 2000; Bunting, et al., 2003; Bunting, et
al., 2008; Morgado, et al., 2011; Villeneuve, et al., 2010) have also detected
improvements for these clinical outcomes during follow-up visits, but no or
limited improvement in high-density lipoprotein has been seen before (Aldana,
et al., 2002; Bunting, et al., 2008). This suggests that participants in Wingate’s
wellness program achieved clinical improvements between two wellness visits.
Despite of non-significant improvement between baseline and follow-up visits,
the program should put more emphasis on the three factors, which did not

improve between visits.

When subjects were asked about frequency of physician visits, all 91
individuals had an appointment sometime in the past three years from wellness
visits. These data are rather reliable and valid since subjects’ self-report was
most often confirmed by medical claims. This time period, three years, is rather
long but could not be truncated to one year due to unavailable data. The
physician-patient relationship is important to make sure of optimal medication
adherence. Regular physician visits have shown to decrease the risk of non-
adherence among patients in the USA receiving antihypertensive and lipid-
lowering therapy (Chapman, Petrilla, Benner, Schwartz, & Tang, 2008;
Wiegand, et al., 2012), but no assumptions can be made of possible association
between physician visits and medication adherence since all subjects had at

least one appointment.

Certain types of cancer can be detected early through screenings but
attendance to them is under the patients’ control. Physicians’ recommendations
to attend these screenings are probably a determining factor in patients’
decisions. Participants in the wellness program at Wingate University were
asked if they had been to breast, colon, and prostate cancer screenings.
Recommendation were made when appropriate, which could encourage
participants. Subjects’ attendance to recommended breast, colon, and prostate
cancer screenings were in concordance or slightly higher than has been seen
among the U.S. population (Andriole, et al., 2005; Centers for Disease Control
and Prevention, 2012). A likely reason is the study population’s optimal visit rate

to physicians and pharmacist’s intervention in the wellness program. Present
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chronic conditions might influence people’s decisions, since they might not want
to risk their health condition any further. No association between attendance to
the three cancer screenings and adherence to target medications could be seen
among the study population, except slightly increased probability that adherent

subjects would attend prostate cancer screening.

The economic evaluation in this study was a simple calculation of costs. Data
were reported by the insurance company serving Wingate University so no
primary data collection done. Reliable and valid data were used to obtain
financial information, but there was a great possibility of overlapping since data
could not be collected exactly twelve months prior to wellness visits. That
means that costs for some subjects covered less or more than a year, which
can both over-and underestimate costs.

As expected, the financial data was not normally distributed and the standard
deviation of the mean was very high. That can be explained by the fact that
some subjects had extremely high costs and therefore skewed the picture. Log-
transformation on the data resulted in approximately normal distribution. Studies
have found decrease in medical and total healthcare costs, despite an increase
in prescription costs, among populations as a consequence of a pharmacist’s
interventions (Bunting, et al., 2003; Bunting, et al., 2008). However, this project
suggested rising costs for all factors between wellness visits. Overall, non-
adherent subjects had higher mean costs and broader range that adherent
subjects. They also had greater increased costs between wellness visits, even if
the difference was not significant.

5.4 Strengths and limitations of the study

Originally, the primary objective of this project was to compare already
evaluated medication adherence to prescription therapy between baseline and
follow-up wellness visits with the pharmacist, looking one year back from each
visit. It turned out when work started that required data were unfortunately not
available. Therefore, medication adherence was assessed from prescription
refills in order to get a snapshot of the medication adherence among

participants with certain chronic diseases in the wellness program. However,
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this decision prevented an evaluation of pharmacist’'s impact in Wingate’s
wellness clinic and possible causal relationships. It gave instead a description of
the study population regarding to medication adherence, which was then
examined in relation to secondary outcomes. Due to limited time and resources
in this project a pilot study was conducted to build some foundation for further
evaluations of the University-based Wellness Program.

Most previous studies, using pharmacy claims, have focused on one disease
or drug class, by using variety of methods for adherence assessment.
Therefore, additional studies are needed to compare medication adherence
among different medical conditions and drug classes within similar or the same
population. Two recent studies compared medication adherence among few
diseases or medication classes (Briesacher, et al., 2008; Yeaw, et al., 2009).
The limitations of these studies were partly dealt with in this project by
evaluating clinical, economic, and health behavior related correlates with non-
adherence, which have rarely been assessed in relation to medication
compliance. A standardized approach was applied to measure adherence and

to identify the sample by using the same criteria.

The researcher spent three mornings a week, from February 15™ to March
16", shadowing the pharmacist in the wellness clinic and participating in the
screening process. Therefore, she developed a basic understanding of the

overall process in addition to the knowledge obtained from the literature.

Descriptive studies are important to record and transfer ideas, but the
number of available subjects and a weak study design prevented firm
recommendations to administrators at Wingate University to assess the health
and impact on costs of the wellness program. A complete list was of all
participants in Wingate University’s self-insured medical plan was used in this
project. The benefit of this method is that all available subjects meeting the
inclusion criteria were included in the study, preventing the risk of selection
bias. It also decreased bias that all subjects were within the same health plan,
but at the same time the external validity is negatively affected. Therefore, it is
difficult to generalize the results to other populations, places, and times. The

effort of maintaining data privacy in this study was an advantage.
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Information bias was minimized in the data collection. Same methods were
used in collecting data for subjects despite of their adherence to prescription
therapy, since data for secondary outcomes were collected before the
evaluation of medication adherence. Same data sources were used at baseline
and follow-up visit. Some variables had undergone changes between years in
this study, but this only affected how data on diet and physician visits was

collected in this study.

The study period was rather short, or about a year. However, it could not
have been extended due to limited available data before the start of the
mandatory wellness program in the year 2009 and the short time between the
last follow-up visit in the year 2011 and the onset of this study. Many previous
retrospective studies evaluating medication adherence and/or clinical and
economic outcomes do not extend over longer periods than twelve months
(Dunlay, 2011; P. M. Ho, et al., 2006; Pittman, et al., 2011; Wiegand, et al.,
2012). Less than six months or more than eighteen months between wellness
visits could possibly cause bias. Subjects did not have the opportunity to show
some improvement for measured factors in just a few months, but those who
had more time between wellness visits had more chance to show
improvements. These subjects made up 30% of the study population, but were

not excluded from the study due to limited sample size.

The research is also limited due to its design. This secondary data analysis is
limited to existing data and their availability, reliability, and validity. Results from
retrospective analyses can be problematic. The relationship between covariates
and non-adherence cannot be interpreted as causal, as the association may be
confounded by latent or unmeasured variables. The study design and limited
sample size prevented an approach to adjusting for possible confounding
factors. The One-Group Pretest-Posttest design is a weak study design
(Shadish, Cook, & Campell, 2002). Since the baseline visit takes place before
the follow-up visit, improvements found between visits might have occurred for
many reasons. Confounding factors could possibly have threatened the internal

validity of the results.
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Only one difference between adherent and non-adherent subjects emerged
to be statistically significant. Statistical conclusion validity was reduced by low
sample size and consequent low power. The size of the study probably
influenced the magnitude of the P value and the likelihood that almost all
observed differences attained statistical significance. In addition, almost all data

were skewed.

Pharmacy claims records are relatively efficient data for evaluation of
medication adherence and persistence in large populations if data are deemed
complete (Andrade, et al., 2006). The dispensing data used in this project were
a reliable and valid source of prescription refills, and the medication possession
ratio is an accepted standard for evaluation of medication adherence, using
retrospective data (Halpern, et al., 2006). The small sample size impacted this
evaluation as well, making it harder to make assumptions of overall medication
adherence from rather few prescription refills. Although, by using automated
dispensing data, the medication adherence could be assessed accurately for
each subject, independent of varying lengths of study periods.

The use of pharmacy records has its limitations. Certain factors could have
confounded the estimation of adherence rate to some extent. It is possible that
patients acquired prescription medications from sources other than the
pharmacies included in the database, which could have led to underestimation
of medication adherence. Drug acquisition was assessed rather than drug
exposure. Therefore, it is possible that subjects switched between drugs within
the same pharmacologic category or discontinued therapy from a physician’s
advice sometime within the study period. In that case they would have been
evaluated as non-adherers even though they were actually adherers, resulting
in underestimation of the overall medication adherence. On the other hand, the
adherence could have been overestimated as well since it is unknown if
subjects consumed their medications at all, occasionally, or at the right time.

The validity and reliability of data sources varied in this project. Subjects’ self-
report probably caused some information bias, but data obtained from the
electronic database, Healthgram, was reliable and valid. If a subject opted for

documentation from a physician's visit to fulfill the wellness program’s
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requirement, no intervention and consultation could be made. That resulted in
no available self-reported data from the Wellness Screening Forms, affecting
the measurement of some variables and outcomes. If subjects opted for a
physician visit, different equipment and persons performed measurements on
clinical indicators, reducing the reliability of available data. The Wellness
Screening Forms were handwritten, and sometimes it was difficult to
understand the writing, which might have resulted in errors in data recording. All

these factors might have compromised the internal validity of the study.

The primary objective, to describe medication adherence to prescription
therapy for participants in Wingate University’s wellness program, was obtained.
Secondary objectives, to assess changes in various outcomes between
wellness visits and in relation to medication adherence, were obtained as well.
On the other hand, the overall evaluation was a pilot study and had its

limitations.

5.5 Suggestions of further evaluation of the wellness program

It was hard to make any recommendations base on the results of this study due
to its limitations. Interventions to improve medication adherence and overall
health among participants with chronic conditions would be useful addition to
the program. Results from this pilot study would be a good basis for an

extended study, but with improvements.

An extended study period is recommended, but a study, which observed the
impact of a wellness program, indicated that it takes time to see changes in
health outcomes and costs (Loeppke, et al., 2010). A retrospective cohort study
is one possibility to overcome barriers and improve the study design of this
project.

If the same population would be evaluated in a retrospective study, an
extension of the follow-up period is necessary. Therefore, a few years’ wait is
needed before next assessment of the wellness program, and this would allow
for calculating the basis of person time in the project. A retrospective cohort
study for evaluation on medication adherence from pharmacy claims would be

useful, giving the opportunity of few years of follow-up, which would greatly
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increase the internal validity of the study to a great extent. Personal factors
such as peoples’ belief in medications, health literacy, disease knowledge, and
complications with drugs are all factors believed to interfere with non-adherence
among this study population. Therefore, qualitative interviews would be an
important addition to further study to get insight into subjects’ life and their
experiences. This would strengthen the study design and build a better
foundation for hypothesis making. This study only focused on direct medical
cost, but it would be interesting to evaluate indirect, and intangible costs as well.
More extensive economic evaluation would be beneficial to get more valid

results for administrators as basis for decisions about the wellness program.

Descriptive studies are useful for the formulation of hypothesis that can
subsequently be tested, using an analytic design. It would be interesting to
evaluate the impact of pharmacist's interventions in the wellness clinic

prospectively for a longer time than a year.
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6. CONCLUSIONS

Evaluations of worksite wellness programs are few, especially within the
university area. According to covered literature, this study is among the first to
assess medication adherence among more than one chronic disease in relation
to several outcomes. Possible suggestions of clinical, economic, and health
behavior related effect on medication adherence also emerged.

Currently, the wellness program at Wingate University only includes primary
and secondary prevention care performed by a pharmacist, but the results of
this study suggested interventions to increase participants’ health
consciousness. The results also supported need for improvement in medication
adherence among employees and spouses participating in Wingate University’s
wellness program. A specially trained and experienced healthcare professional,
e.g. pharmacist, would be a suitable provider, but the impact of pharmacist

interventions on medication adherence has been detected.

One idea is to implement a disease management program, which focus on
individuals at great risk for chronic conditions. Since subjects were least
adherent to anti-diabetic agents, a certified diabetes educator would be an
appropriate option, which is the specialty of the pharmacist who directed the
wellness clinic at the time of this project. Adding tertiary prevention care would
not only be beneficial for increased medication adherence, since the results
showed that lifestyle factors, and biometric measures needed much

improvement.

This project provided an idea of the situation among individuals in the
wellness program that had been diagnosed with diabetes, heart disease,
hypertension and/or hyperlipidemia. However, further and more extensive
evaluation of factors measured in this study is a worthy project, but a stronger
study design is recommended. It is also important to assess the foundation for a

disease management program as an addition to current wellness program.
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APPENDIX A

Study approval:

e The application and approval from Wingate University’s Research Review
Board

e E-mailed response from the Research Review Board at the time of approval



Wingate University
RESEARCH REVIEW BOARD APPLICATION

Date: 8/15/11

Investigator Name: Sabrina Cole, PharmD, Phone: 704-233-8974 Email: s.cole@wingate.edu
BCPS

Names of other investigators: Angela Pegram, PharmD, CDE and Hrefna Sif Bragadottir

Type of Review Requested O exempt ’  expedited Q renewal

Project Title: Evaluation of a Pharmacist’s Impact in a University-based Wellness Clinic

General Purpose of the Research: To evaluate the impact of a pharmacist’s intervention and counseling session on patient adherence with
prescription therapy

Data will be obtained by:

Q mail Q observation O questionnaire/survey | Q interview/telephone
Q experiment Q secondary source W other (explain) retrospective chart review/managed care
organization data and statistics

Attach Project Description Containing At Least The Following:

An overview of the proposed research (including risks, benefits, methodologies, and analytics)

Specific aims of the project

A listing of personnel and their qualifications for participation in the research

Pertinent recent research impacting the proposed investigation

Consent forms

Surveys or interview questions

Test forms

Subject screening forms

Recruitment materials (posters, phone scripts, etc.)

Letters of agreement, or other supporting documentation to assure the RRB that appropriate coordination has been done with outside
organizations or institutions (clearances to perform research or distribute surveys, etc., at any facility or institution where the research will be
conducted)

k. Data collection form

e N

Will any subjects be less than 18 years old? Ovyes ®m no IfYes, alsocomplete the Investigator Checklist for Research Involving Children

How many subjects will | Are subjects students at Wingate Are any subjects incarcerated, Will the proposed research involve
participate? _~300 University? QO yes Hno institutionalized, pregnant, or wards of deception of the subjects?
thestate? O yes ®mno Q yes ®mno

How will subjects be selected?

All participants who entered the Wingate University Wellness Screening Program during the 2009-2010 academic year and completed a screening
appointment in 2011 will be included in data collection. Therefore, participants undergoing screening during the voluntary program prior to 2009 will
be excluded from data collection.

How will subjects be informed of procedures, intent of the study, and potential risks to them? n/a, this is a retrospective chart review

What steps will be taken to allow subjects to withdraw at any time without prejudice? n/a, this is a retrospective chart review

How will subjects’ privacy be maintained and confidentiality guaranteed? Patient records will be de-identified and data will be collected based on
chart number, which has been randomly assigned. Data will be entered into a password-protected electronic spreadsheet for analysis and paper
data collection forms will be stored in the investigator’s office in a locked cabinet.

In making this application, I certify that I have read and understand the Wingate University Guidelines for Research Projects Involving
Human and Animal Subjects and I intend to comply with the letter and spirit of the university policy. I agree that significant changes in the
protocol will be submitted to the RRB for written approval prior to changes being put into practice, that adverse outcomes, unexpected events, or
research subject complaints will be reported immediately to the RRB, and that informed consent records of subjects will be kept for at least 3 years
after completion, closure, or cancellation of the research.

Signature (Principal Investigator):
Sabrina W. Cole

This application has been Q Full Review X Exempt Q Expedited
reviewed by the Wingate
University Research Review
Board:

This project has been: X Approved Q Deferred 0 Disapproved

Reasons for disapproval:

; ,
Signature of RRB Chair: Qpﬁ&(\;‘vﬁ




Following is the e-mail which explains the Research Review Board’s decision of

approval:

“Thanks for sending the information over. Here are some points about conducting a

retrospective chart review from the RRB standpoint:

A retrospective chart review does not constitute research if the data are collected for
quality assurance or other purposes. If the chart review falls under the definition of
research, it may be exempt from RRB review if the information is recorded by the
investigator in such manner that subjects cannot be identified, directly or through
identifiers linked to the subjects [45CFR46.101(b)(4)].

However, if the chart review is done for research purposes and the information is
recorded with identifiers (e.g., name, medical record number, date of birth, social
security number, or initials), RRB review and approval is required.

Thus - two items for question:

Can this be classified as a QA project? It could still be published with grouped data.
Also, is DOB actually needed for this study, or is there a way that you could band the

ages: 20-29, 30-34, 35-39, 40-44, 45-49, 50-54, etc. so that there is sufficient ambiguity

involved to direct the reader away from identifying the person conclusively?*



APPENDIX B

Data collection:

e The final version of the data collection form






Evaluation of a Pharmacist’s Impact in Wingate University’s Wellness Clinic

Data Collection Form

ID:
Gender: 0 Male d Female Age (years): O 20-29 O 30-39 0 40-46 O 50-59 O 260

Race: Q White QO Black O Asian
O Hispanic O American Indian O Other

Baseline visit date: ! Secondary visit date:

mmm dd yy mmm dd yy

Time between visits (months):

DIET, PHYSICAL ACTIVITY AND SLEEP
Typical meals are well rounded, including fruits and vegetables:
BL O Yes O No O NA

S O Yes O No Q NA

BL = Baseline; S = Secandary visit; N/iA = not avallable.

Davys per week of exercise:

BL O None O 1-2 O 34 1 23
§ O None O 12 0 34 3 25

At least 150 minutes per week of moderate Intensity physical activizy Is r fed for health beneflts’

Typical hours slept per night:

BL O <5 3 5.6 0O 7-8 O 910 Q >10
§ Q<5 3 56 0 7.8 0 910 Q >0

Self-reported number of current medications from wellness screening

Baseline total R,: Secondary visit total R,:

Baseline total OTC: Secondary visit total OTC:
R. = prescribed drug; OTC = over-the-counter drug




Baseline total Food supplements (herbal and vitamins):

Secondary visit total Food supplements (herbal and vitamins):

GENERAL WELLNESS
Physician visit during the past 3 years:

BL O Yes O No

§ O Yes Q No

Last colonoscopy (in years):

BL O Noneedfor O Never O <5 0 5-10 O >10 O NA
S O Noneedfor O Never O <5 1 5-10 O >10 O NA
In general, guldelings recommend screening In adults 30-75 years old every 10 _wars:

Last screening for osteoporosis (in years):

BL O Noneedfor O Never O <5 0 5-10 O >10 O NA
S§ O Noneedfor O Never O <5 0O 5-10 O >10 O NA

In gensral, guidiines recommend sereening in all women 263 years old and men 270 years old every 10 years %

Mammogram in the past 5 years, if the subject is a woman:

BL O Noneedfor O Yes O No O NA
S O Noneedfor O Yes O No O NA

Women age 240 years old should have mammaograms every 1-2 years®
Prostate screening in the past 2 years, if the subject is a man:

BL O Nonesdfor O Yes O Ne O NA
S O Noneedfor O Yes O No O NA

in general, men 250 years old should have a screening for prostate cancer, every 2 ;mm"




Current smoker:

BL O Yes
S O Yes

ad No
a No

SCREENING RESULTS

Labs and vitals BL Status S Status Difference
Height
Weight
BMI N M H | H+ N M H H+
SBP N M H | H+ N M H H+
DBP M H | H+ N M H H+
wWC
BG N M H | H+ N M H H+
Total-C N M H | H+ N M H H+
LDL-C N M H | H+ N M H H+
HDL-C N M H | H+ N M H H+
TRG N M H [ H+ N M H H+
BMI = bady mass Index; Helght (ft and In); Weight (1hs): SBP = systalic blood pressure (mmiig): DBP =

dlastolle blood pressure fmmig): WC = walst elrcumference (inches); BG = blood glucose (mg/dlL);

Toral-C = total cholesterol fmg/dl); LDL-C = LDL cholesterol (mg/dL): HDL-C = HDL cholesterol (mgidL);

TRG = miglicerides (mg/dl).

N = normal; M = moderate risk; H = high risk; H+ = very high risk
BL = haseline; § = secondary visit: Difference: Indlcares difference berween BL and S values.

DISEASES AND CONDITIONS (D,)

BL D, BL ES S D, SES

Heart Disease

Diabetes

Hypertension

High Cholesterol
(Lipid Panel)

BL = haseling; D. = diagnosls; ES = slevated severlty of conditlon; § = secondary visir
0 = no D/ES; = Dx/ES.

BL total number of other current Dy:

§ total number of other current D,:




Rx INFORMATION AND ADHERENCE FROM PRESCRIPTION REFILLS

The subject has at least one target R, drug with at least two refills between baseline and

secondary visit:

3 Yes
d No
If no. go to the ,FINANCIAL DATA" section.

Total number of Ry from target drug list:
Indicate adherence 1o target drugs:

d  Adherent O Non-adherent

Total number of other Ry:

FINANCIAL DATA

Visit Medical Costs (S) | Prescription Costs (S) [ Total Costs (S)

S

Difference

NOTES:



APPENDIX C

Data sources:

Health risk assessment (HRA) application

Wellness Screening Form for 2009 to 2010 (baseline wellness visit)
Wellness Screening Form for 2011 (Follow-up wellness visit)

National Preferred Formulary: Express Scripts for the United States 2009
National Preferred Formulary: Express Scripts for the United States 2010
National Preferred Formulary: Express Scripts for the United States 2011

A list of applicable medications from 2009, 2010, and 2011 National

Preferred Formulary: Express Scripts



B Health

isk Assessment

Last Name e I l 1 First Name ﬁ
Soclal Security Number Alternate 1D Number {if direcled by your employer)

SO L

Birlh Date (mm/dd/yyyy) o Gender

l ‘ [/i t 1/‘ ’ { ‘ } IO Male O Female I

Street Address

City State ZipCode

Phone Number o Relation to Employee

{ ' ‘ ]_‘ t l ]mi [ l ’ ] | OSelf O Spouse ¢ Child f
Race/ Ethnicity

& White > Black <> Asian <> Hispanic <> American Indian <> Other }

Email Address ( to receive your results )

c S e e S
Do you have: In the past  Have Inthe past Have Under Taking
Syears currently medicalcare  medication Syears  currenily medical care medication
Allergies (Environmental) "~ O O R e O Heartburn/ Acid Reflex O O [O R o

Arthritis O O (@] @] High Blood Pressure [ O (@]
Asthma (adult enset) 0 n O IO SEON O, “High Cholesterol + .- : e}

Back Pain « &) O &) Migraine Headaches © . O

Breast Cancer o E e SO T steoporosls T TG
Chronic Bronchitls (@] . ) Ovarian Cancer ©
Chronic Pain . o oo e e . Prostate Cancer O
Colorectal Cancer C - Skin Cancer O
Depression 3 <N > - - Sleep Apnea - <

Diabetes C _ ; Stroke (@)

Heart E)iseas.e.or A(técl{

VG i e
Less than . 2-3 3-4 4-6 7 or more
& months months years ago years ago years ago years ago years ago
Routine Physical o e I o S o o o o

Colon Cancer Screen (@ (@} [ O (@] @) O
Dental Exam (& [} (] (& " &} O

Select one answer for each item:

Flu Shot O O (@] (&) . ()] O
Pap Smear {females only) (@] (@) (& O (@) O (@)
Mammogram (females only) [ (@) (@] (@) (@) (@]
PSA Test (males only) () [} (@] ’ &} (&}
For diabelics only:
Eye Exam O o . . (@] » . (@] (@]
Foot Exam (@] (@] » O - O [
HbAtc b o @ (] <
Pneumococcal Vaccine (@ o . (@] C O &}

- HRAQ710 -




1. Do you exercise? OGYes ONo 4. Do you drink alcohal? -~ O Yes < No
If yes, how many days a week do you { If yes, how many days aweek doyou [
engage in moderate physical activity? .| days drink 3 or more aleoholic beverages? } days
grze;‘?:g;’:g?‘ﬂ:i; on average { t l minutes 5. Do you eat breakfast? OYes (3No
If yes, how many days a week do (
2. Do you smoke? O Yes O No you eat breakfasi? _| days
If yes, how many cigarettes do l 1
you usually smoke per day? _...).....] cigarettes
6. On average, how many hours per day do you sleep? [[l

3. Do you use smokeless tobacco producis? & Yes < No

. Do you feel knowledgeable and well informed about your heallh? <3 Yes <> No ¢ Not sure

ey

M

Do you have a primary care physician? <> Yas < No

3. In the past 12 months, how many times have you: None 1-2 3-5 6 or more
Visited a clinic or physician's office? ) O <3 e [
Gone {o an emergency room for treatment? & o o [
Stayed overnight in the hospital as a patient? @] ) &}
4. In general, how strong are your relationships with family and friends? (3 Very strong <> About average  Weaker than average < Not sure

o

During the past year, how much has stress affected your health? <> Often <>Some  <>Seldom O None

3]

. Considering your age, how would you describe your overall physical health? <> Excellent <3 Verygood <> Good ¢ Fair < Poor

-~

. If you were provided support, how ready are you to make changes to improve your health? < Notready <> Somewhatready <> Definitely ready

1. In the past year, how many days of work have you missed due to personal illness? <> 0 G 1-2days O 3-5days <> 6-10 days
3 1M1-15days <> 16+ days < does not apply

2. During the past 3 months, how much did your health problems > None ¢ Some of <> Most of O Al of <> Does not
affect your job performance while you were working? the time the time the time apply
: Month Day Year
| O Ploase enler taday's date: ’ | J } | t J i ‘ [ J Thank you for your participation!

By completing this form, | authorize Wellness Coalition America, a division of Primary PhysicianCare Ing, to collect, manage, and store my personal health information
in a private medical record file, in conformity with all applicable federal privacy laws.The contents of this form are confidential, and will not be disclosed unless
the disclosure is protected under federal law.

Blood Pressure SYS ( J

LI o [ [T
wo 1L

{ex. 080)

Blood Glucose

R
T s
N

HDL Cholesterol l ]

| Waist Circumference ]: l
(ex. 078) e
TG/ HDL Ratio L l J LDL Cholesterol { Hip Circumference l t in
HbA1C | l } [ } Fasting O yes O no

Provider Signature




Wingate University Wellness Center
2009-2010 Wellness Screening

Name: DOB: Age:

Circle One: Male Female

MOVE YOUR BODY (Lifestyle AssessmentySCORE: /35 possible points
Yes Mo Would you like to change vour workout regimen?

Yes Mo Do you feel like you need more motivation to work ouwt?

FUEL YOUR BODY (Lifestyle Assessment) SCORE: /6l possible points

How many servings of the following do vou have daily?

Milk Cheese Yogurt
—None __Mone —_None
1-2 per day 1-2 per day 1-2 per day
3-3 per day 3-5 per day 3-5 per day

Yes No Do vou take Caleium supplement daily? If ves, please list in medication section.

Yes Mo Do you take Vitamin D supplement daily? If ves, please list in medication section.

REST YOUR BODY (Lifestyle Assessment) SCORE: /25 possible points

FAMILY HISTORY:

Relationship Age if Living | Age at Death State of Health or Cause of
Death

Father

Mother

Sibling 21

Sibling 22

Sibling 23




Medical Conditions Fathar Mother Sibling(s) | Grandparents
{check if applicable)

Diabetes

Heart Disease

High Blood Pressure

High Cholesteral

Mental lllness

Stroke

Thyroid Disease

Migraines

Cancer

PERSONAL MEDICAL HISTORY

Have vou ever been told that yvou have:

CONDITION YES (vear if known) | NO
Asgthma
Allergies
Diabetes
Heart Diseasa

igh Blood Pressure
Cholesterol
al lllness’ Depression Anxiety
Migraine Headaches
Thyroid Problems

CURRENT MEDICATIONS--all current Rx, OTC, herbal and vitaming vou take on a regular basis.

Medieation Name Strength or # tahs Times a day taken What med s for




ALLERGIES-any allergies (including medications, foods, environmental allergens, etc.)

What vou are allergic to: What kind of reaction vou have to it:

GENERAL WELLNESS

Yes No Have you seen a physician during the past year?

If ves, how often:

Yes No Have you been hospitalized in the last year?

If ves, for what condition:

Yes  No Have vou had any kind of opertation in the past vear?

If ves, for what condition:

Yes  No Are vou up to date on all of vour vaceines (tetanus, etc.)?
Yes  No Have vou ever had a colonscopy?

If ves, when was the last one?

Yes  No Have vou ever had a bone scan completed for osteoporosis?

If ves, when was the last one?

Women's Health Only:

Yes No Do you currently perform self breast exams?
Yes No Have you had a mammogram in the past 5 years?
Yes No Have you had a PAP smear in the past 2 years?

Yes No Have you pone through menopause?

Men's Health Only:

Yes MNo Have you had your prostate checked in the past 2 years?



MAINTAIN YOUR BODY (Lifesiyle Assessment) SCORE: 20 possible points

TOBACCO HISTORY:

Yes  No Do vou use tobaceo products or have vou used them in the past?
#  If currently smoking, how many cigarettes do you have per day?
1-3 cigarettes per day I 1-15 cigarettes per day
6-10 cigaraties per day 16-20 cigarettes per day
s I currently using chewing tobacco, how much per day?
+ Have you tried to quit in the past?  Yes No
o If ves, when?
= What method (s) did you use to try and quit?

Cold turkey (nona) Nicotine replacement (patch, gum, lozengea)
Prescription product Othet:
s I vou quit, how long were you successful?
» Are you interested in quitting now?  Yes Mo, not at this time
TOTAL WELL BEING (Lifestyle Assessment) SCORE: S0 possible points

PHYSICAL EXAM/SCREENING RESULTS

Height: Weight:
BP: Pulse:
Waist Circumference: inches  Blood Sugar:

Lifestyle Assessment TOTAL Score:
Cholesterol Resulis:
Total Cholesterol: LOL Cholesterol:

HDL Cholesterol: Triglyeeridas:

Screening Completed by: Date:




Wingate University Wellness Center
2011 Wellness Screening

Name: DOB: Age:

Circle One: Male  Female Screening Date:

FUEL YOUR BODY (Diet Review)
Typical meals (or 24 hour recall):

Breakfast:
Snack:
Lunch:
Snack:
Dinner:

Snack:

How many times per week do you eat out? Which meal(s)?
Food choices when eating out?

Yes No  Aretypical meals well rounded, including fruits and vegetables?

Yes No Do you take a multivitamin daily? If yes, please list in medication section.

How many servings of calcium do you eat daily? (milk, cheese, yogurt, ice cream)

Yes No Do you take Calcium supplement daily? If yes, please list in medication section.

Yes No Do you take Vitamin D supplement daily? If yes, please list in medication section.

MOVE YOUR BODY (Exercise)

Yes No Do you currently exercise?  If no, are you willing to start?

Type of Exercise:

Duration: Days per week:

REST YOUR BODY (Sleep/Relaxation)
Typical hours slept per night?

Yes No Do you feel well rested when you wake up in the morning, ready to face the day?
Yes No Do you have activities that help you relax and unwind?

Yes No Do you spend some time at least 3 times a week to just be “you™?
Y ]



FAMILY HISTORY

Relationship Ageif Living | Age at Death State of Health or Cause of
Death

Father

Mother

Sibling =1

Sibling =2

Sibling =3

Medical Conditions Father Mother Sibling(s) Grandparents
(check if applicable)

Diabetes

Heart Disease

High Blood Pressure

High Cholesterol

Mental lliness

Stroke

Thyroid Disease

Migraines

Cancer

PERSONAL MEDICAL HISTORY

CONDITION YES (year if known) | NO

Asthma

Allergies

Diabetes

Heart Disease

High Blood Pressure

High Cholesterol

Mental lllness/ Depression/Anxiety

Migraine Headaches

Thyroid Problems

Other Personal Medical Problems not listed:

ALLERGIES-any allergies (including medications, foods, environmental allergens, etc.)

What vou are allergic to: What kind of reaction vou have to it:




CURRENT MEDICATIONS--all current Rx, OTC, herbal and vitamins you take on a regular basis.

Medication Name Strength or % tabs Times a day taken

GENERAL WELLNESS

Yes

Yes
Yes

Yes

No

No

No

No

No

No

Have you seen a physician during the past 3 years?

If wes, for what reason:

Have you been to the dentist in the past year?
Have you had an eye exam in the past 3 years?
Are you up to date on all of your vaccines (tetanus, etc.)?

Tetanus Date: Flu Vaccine Date:

What med is for

Have you ever had a colonscopy?

If yes, when was the last one?

Have you ever had a bone scan completed for osteoporosis?

If yes, when was the last one?

Women's Health Only:

Yes Neo Do you currently perform self breast exams?
Yes No Have you had a mammogram in the past 5 years?

Yes No Have you had a PAP smear in the past 2 years?

Men’s Health Only:

Yes No Have you had your prostate checked in the past 2 years?



TOBACCO HISTORY

Yes No Do you use tobacco products or have you used them in the past?
o If currently smoking, how many cigarettes do you have per day?
1-5 cigarettes per day 11-15 cigarettes per day
6-10 cigarettes per day 16-20 cigarettes per day
o If currently using chewing tobacco, how much per day?
e Have you tried to quit in the past?  Yes No
o If yes, when?
o What method (s) did you use to try and quit?

Cold turkey (none) Nicotine replacement (patch, gum, lozenge)
Prescription product Other:

¢ If you quit, how long were you successful?

e Are you interested in quitting now? Yes No, not at this time

PHYSICAL EXAM/SCREENING RESULTS

Height: Weight: BP:

Waist Circumference: inches Bleod Sugar:

Cholesterol Results:

Total Cholesterol: LDL Cholesterol:
HDL Cholesterol: Triglycerides:

PLAN AND RECOMMENDATIONS GIVEN TO PATIENT

Screening Completed by: Date:
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cllns pie
Elm :Ilre

cipr Ill.EC.II'I er
E!Il ram

IariHP'u in, &r
EiLIh'h‘.Ii.l:—Ft
cltlhnlluw— y
12mEomice
Irﬂamwﬁhusphat!
:nh!tasulaj:ruflonate
tlomiphane citra
:nhmz.:nle roche

]
E.]I’%luhf:l’i.z pring hel
ElngrIusEurira. mnditied
WEALTA

The faliowing i 2 list of the mas? carimanly prescribed drugs. B rmpresénts 2a abbreviated
wersion of the Srag Bst {farmulery) Shat is 2% the core of your prescripSion-dnag Senefit plan
The lisk is nst ll-inclusive and dees not guerenies coverzge bn addition b using this kst
you 2re eniauraged ba ask yaur docter o presenibe gerenic dugs wheneves aparaariate.

PLEKEE NOTE: The symbel * mext 0 a drog signifies that it is subject fo narermulary stadus
whan a ganeris is avalsle Braughaul the gear. Hat sl the drugs isted sre sovered by al
preeriplion-drug Beaedit gragrams; chech your banefil malerizis for ©e saecific drugs
cosered 2nd the seozyments for your pressrighion-drug berefil program Far szesific
fuBstiong abaut paur caverage, please call the phene numier rinted an paur 1D card

negmycin'palymyind
-:Im’;mefhzysunwa_ )
naum&m.’pdrmmn‘hc

N Bg AN

ni mi ing ar

nisolgiping

nitroturantoin
mzc.'u crystal

nitng,

VWﬁﬁﬁLAL SFRAY
nizatidina

nara-ba

narirel
WOFINE
WOLIN _I‘HJ
VOLDG [IN]]

NUTROPIN, AQ (M)
nystatin

a

afloxatin

METOLGH ERSTTRRE
MNETOLGH SURE! P
MNETOUCH LILTRA, -

EMART
CIVETDUEH ULTRAMINI

hanadnra itrate
THIZI TﬁI-E'I' LEN L0

mrhzzaplna
uqtu&}nin &
avyeodong
wacﬂanlropher
SITCEIN

P

garmhre
HI D T

EE é:é}.'!ler:tmhda

mm N
ﬁEnIIPEN “urﬂss
EEREI Ll UE ium

parphera:m!
phentermine hel
pherytain sodium,

. dad
pilocarping hel
glr-:lnlnl

LAVIX

pohyryein b sulf
imathoprim

] ﬂuun.tzmlm! malaats LF.HTaLS. SOLOSTAR [IN)] MEEND
n
desmaprezein acetats 4] leti unomids
desonida F ﬁIE [IK1] kssna
desaumetazong TAIRIS
:Ia-mthyl renltata r|| Jhetz lBucovanin
destroary - il laupmlide actats [IN)
arph mln! LN .
:Iallruanpl'a‘lamlne ﬁ' LEVEMIR, FLEXPEN ()]
sg] a levgtiraceiam
diclotenac sodium gahapanllr W .
dicycloming hel E\% Ier.\:tl'rmlre sodivm
DIFFERIN® NDTEDH‘I[I E] Ietmq_‘
ditlunical gantamicin sul RAIR0
diltiazes, Elimepiride J.'Ebﬂﬁ.
sbandeg raleass g|lp|!|d! &, xl LIDODERM
DIOVAN, HGT E&j&md nrmin URITOR
:Ilpherhp:ramlne ] Emc%r,ll fhetz
dipyridamale Elyburida, micronized TEMAK
divalproex sadium lyburida‘metfarmin LOTREL*
:Inr:.n zml:ln ~timalal MAL-F REF [IN] wastatin
II.I.EEII granisetion WAZR
WERDK* ]IV.I]
DUETACT H acire
DYNACIRC CR= ———— LUMEzAN
HALFLYTELY, -BISACODYL Iutaré
F hal'\':ﬁ'andnl LYRICA
1 LDE]EH
scananle HUMATROPE [[hI] o
EFFEXOR XR* I'L'«'IIIE#.IIJII"IJIIIlj_I
ELIIZIEL HUMLLIN [101) MANALT, MLT
hus dnachlorothiazide mezlizing hel
racocanal med'nxygng!stamna
analaE'ﬂ hetz acataminophen ElE
ENER L[IHJI iyénacortisone megestrol
fydnamar, h:-nn mE u&:am
EPIPE‘i IR (] hﬂs e Ifate o Hr.aT i
. miane su mer! urine
Bl Wzﬂﬁ- \'IERIIJF.EHP
enthramycin
e'gﬂ.hn:-m)icm.' 1 met p'\cterannl
EIHEERPEHIG i, er
ibuprafen m!thnta'bannl
asira:lml tds imipraming methotraate
esiropipate ) indomethacin met hylpranlcata hel
efidronate disocium INTAL inh met Elpmdrlsmnne
ednﬁ-c- ac iprafropium Bromide mz Iupranlte hel
ELl EET”' LIn1] ipratropium-2lbuternl etalazg
EVAMI isasorbide monanitrate m! |H:mlnl. hetz
EI[&DE etingin MET
EXFORGE, HCT itracanazole metranicazale
J micragestin, fe
mirtazapine, saltab
famciclovir JBNUMET moaziprilhetz
amatiding IANUVIA mamatasong
telodiping &r Jolassa onongssa
tenotibrate Jolivatts r\nl'g_r ning sulfate
tentanyl citrate Jumal te IPRE
facing MUSE .
INHCER, PLUS K mycophendate mofetil
inacterics -
LECTOR kariva N
aglnor
LOVENT DISKUS, HFA  WEPPRA XA nabumatang
luconaile s=toconazole nacalol
lupcinanice ‘IAME‘ID'h
tluorauracil I3 Q E
luoxptive hel AR AE RTJ‘Q
tluphanazing labetalal hel MASI
tlurazepam lactulos nateghmjn
tluticasore nasal spray  |amotnging necan
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prednisolans
prednigolons acetats
B&m MET

EMARIN
PREMPHRSE
PREMFR
P‘RE TE ELITE

"“EEE;“J%’

B‘RIE razing

RIT [IN]
promathazing
promethazing witodeing
m zm! L]

B&ngnannlnl hcl. whetz

pseudua hedring
&é’ thlraruna

ﬂ

quasenss

guinapril
inanstic
VAR

R
ramipril
RANERA
ranilFJina
REAIF [INJ]

Rl A
REMAGEL
RENY

?g@‘iﬁi%

Rl ASI%
ribasphene
ribawirin
r|5p_2|:|r.c-ana. it
ropinin
R\FTHMdL 3R

B

salealate
selanium sulfide

SEREVENT DISHLS
SEROOLEL. 75!

eriraling
S
simvastatin
SINGULAIR

ELAKIN® .
sndu.im sulfacstamidal

..Clg [lICH Iznaals
QEIF'IE:I.I X lancet

Hidaruune DEPﬂT (1K
EPIRIVA u

spri

aIRIllrl'u‘}t'[EH.l\

imwﬂ

sulizoehmlda sodium
sulfazalazirg
aunatrﬁbn tab, inj

s
E'I"MLII"ij"-ﬁ'l"‘hlLIHP‘El'l [In1] IIJE!

r

TAMIFL
tamaxian
TAZORAC
TEKTURNA, HCT

&t e
R

temazspam

terbinating htl

tethﬂﬁallna suffats
anbydmus, e

thioridazina el
Fyrajd

tilia ta
tlnnlnl mazlgzte
t:hl:amyug sulfate
iran
MELEEE
trandnlzgrll
trazadane hel
%ra ingin

friameinolone acetonide
triazolam

tri-legest fa

TRILZ1E
trimethoberzamics
trimethoprim

fringesa

tri-previtem
tri-cprintas

ICA
Hlm}EEﬁm
u
LILTGHFNE -MT
ursodial

¥

'|.'|E
ALTR R'
TI AL

werapamil hel
NErIpEC
WESICARE
WIAG

PAT
VIVELLE-DOT.
WOLTAREN GEL
WYVANSE

W

warfarin
WELCHOL

X

XALATAN
XOPEMEX neb salutian
YZAL

YhZ

Zz

zaleplon

zamicet
:Jant:hem

IE

lul tartrabe

mn!szml-:la

IOV

i

TYHRR*

THPRERL
{excluding Zydis)

[Exareples of Honformulary Nedications With Selected Feemulary Aternatives

The: fallowing is a list of scre: sendonmalary brandssame medicafions with eanples of selected akematiees fat arean the fomulary.

Column | fsts maemgles of nonfirmelary medications.
Colurn 3 lists same aBeratives Shat can be pressrised.

Thanik yoe for your comgliance.

Harformuiany | Formulary ARzmative
ACDUATE 'lrsu i
ACDUCHER Ascersia, DneTouch
TEErLATipT
ACEHEL anepraosle Hemizrm
ADBERALL R desraanphetanine.anphetaning
BEROEL, N E.'Tm ks MR, Pubnicert Feshaler,
ALemesT Fataday, Patend
ALOZAIL Fataday, Patanzl
ALOVMIDE Fataday, Patandl
ALpEA Generic paiches, Estraderm, Vivellelat
ALTIPREN Iovastatin, pravestatin, simwastatin,
Crester, Lipstee
ALYESCD Flovent CiskusHFY, Pulmicert Fexhaler,
ar
AMERZE smanﬂ:.lr tzia, ManahMLT, ZormigNT
ARELD Am’P-:n:lu::
Ak fesc Thligix
ARDEA Humaiag, hovelag.
APRiED Ealsalanide, kzazal®D, Lizida
AENARER Flovert CiskusHFY, Pulricert Fehaler,
Svar
ATACAND Comaar®, Dizean
MTACAND HCT Dipwan FCT Hyzaar*
ATRALIY Aretinain, Citierin*
ErlIDE Digwan KCT Hyzaar*
NRED Congar®, Dizsan
Az marphine suifaie e
AT tretinain, Citerin®
BERT semaimiptan t2i, MasaWLT Zomig2NT
AINACORT Flovert Diskus/RY, Pulmicort Flehaler,
AT brmasidize farvais, dxmiamide,
Alghagen B
BEDORAZE AD fhunisabce, firticasace, Naxazart 40,
Masarex, Veramyst
EEMCAR Comaar®, Dizvan
BEMCAR HIT Dicwan FCT, Hyzaar*
EESIVAACE cignafimais, Yigamon, Iymar®
ELLE GonalFRFF
ERDANA cmist
CARCEME SR amladipine, ieicdipine e, rifedipine er,
ire CR, Selar
CEDAR ams ripsiassiens clawelanate, cefidinir,
Augmectic 1R
CEMEETIN estracicl, Mecest, Premarin
CET! Ciprodex
CALS Wizga
TS L||J1L Hemin
CIPR HE Liprod
CLABSHEX Imfml:lrl Yyl
DETROL, LA Dy buiyminder, Exalle, Vesican:
DVIGEL Eenerc paiches, Evamist
[LREZOL Eeneric sterids, Lotenay
EDEX Caee Muse .
EDLLAR mipiden farivale, Anbien CA*
ELESTAT Fataiay Patand
ELEZTHIN Generc paictes, Evamist
EMAORE Fasaday Patany .
EMILWL estrachcl, Wecest, Premarin
ERZEEN Arnesp, Pracr
EETRAZAE Senmric partzhes, Evamist
EETAOZEEL Benmrie partztes, Evamist
FALTRE sizrafinatinie, tlzcazn, Az,
Levaguin
FerkRT FrempmPreng
FEWTRRCE estracicl, Mesest, Premari
FENDCLIDE fercfibrate, Flia
FERTIHEX al-FRFF
FWL FORTE Senerc sterids, Loeman
FOCALIN, %R deaTassiy phenidate,
desranpheftanne-anphetanine.
Concerta*.
FOLLIETIV &5 SonalFRFE

Herarmulary
FREESTYLE
FRIE
GELWICUE
GEDBON

HEALGEN
IMTEEX Nasal
INVERE

ETisA MICRD
RHNOCIRT AQUA
RITRLIA LA

STRALIE
ELMETRIPTAR Hasal
SYNTEROID
SYMIEL, DNE
TESTIM

TEVETER
TEVETEN HCT
TEVTROPN

Farmuiary 2Hterratoe

#arermia, DneTouch
seratriztan tab, ManaitMLT, Zomig2MT

ExEutmn e, C‘I:Gl'ﬂ
nspe'mﬂ l.nlry.'llpllrut!,,

Eul

Zomis hasal
ﬁswll:wﬂ.’hlﬁhlr“'ﬂ:i'
cigrollmzcin, Vigamo,

mopne sulaie e

enepraacle, Reden
lavastatin, pravastatic, smvastatin,
Crestar, Ligi

Wzgra o

ferahibrarte, Trilipix

olpicem tartrate, Armbies CR*
Prodir HFR, Yemtakn HFL

Generic patrhes, Estradern, VivelieDot
detruamphetamitesanchecaning,
rethylabenicate, Cracerta®, Vvanse
Comar®, Divvan

Diovan HCT Hymaar®

Gespiropin, Humatmoge, Hmmrl.l.ﬂ
cigrollmacin'er, oiiceacin, Aveioc,
Levagun

Drthp Tinlyclen Lo, Yoz

Flunisclic, fistizasoee, Masacart AL,
Hasoee, Veramyst

Gesptrpn, Humatroge, Retropin/ld
Pataday, Patanal

I]'lr: mCyhen Lo Yoz

h:ln'
hlmi :m
Premararemphase
enepraacle, Reden

Pylera

Prodir HFA, Yiemtalin HFL
flzcmeaine (dailyl, citalcpram, parzostine,
seriraline, Leoa)

semaingtan fat, nlm'l-lﬂ Tomig VT
treticzi, Citfene
tinani e fletizascae, Masacart A1,
Hasoees, Veramyst
dertruamphetamitesan chesaning,
rethylabenicate, Cracerta® Vvanse
Geroiropin, Hamatroge, Hetropn/A0
EoyEutiTindey, Enatlm, Vencan
Enbrel, Hemira
Barermia, Dnelouch .
amt"unmumlmlmm.mnr.
mrrlutm
eglinide
1‘m||'||l!||

Ihmmmnl sdium, Iewnyl
Euflesea

fndroderm, Andragel

Carsar®, Bicwan

Diean HET, Hymaar®

Geepiropin, Humatroge, Hetropin'Ad
ooyrusyminde, Erabie, eurans
Lemigan, Xalatan

e, Trilipic

fenofibrate, T1||:|x

Cyrbaka, Effecr YA, Pristiy

siwastatis, Crestor, Lipitor

dickrienac sadiem, AcelanS*, Revanac
HE',\H“:IIHHF'.

enepraocle, Hedern

REY

The: syrabel | 141] et tr 2 coug name indicates Shat the dreg is availabie in injectable form asly.

For the mamber: Generic medications comtain the same actwe: ingredients 23 their comesponding brancerame medications, although
they mayy |ask differet in colee ar shape Thew hawe: bees Fllsapproved under swict standands

For the physicias: Meace greczrise prefered prodects and aliow peneric suastiedtions when medically sapropriate. Thank you

hrﬂ-mnldmpmllml in CAPTTAL letters.
Seneric drugs are listed in icwer case s
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Fn .
V59 EXPRESS SCRIPTS

2011 Express Scripts
National Preferred Formulary

4

RBILIFY {=xzluding
Discmett & salution)

Bcarfioss

ALCL-CHER
WULTICLIX tenceis

ecebutla
a:mmmnphm wicodeine

ecetamlEmids
EETIINEL with calzium
ACTOFLLS MET, XR
iL‘Tl‘iE

BOyClovIr

ﬁ?glﬂﬂﬁ

ADVAIR DISKUS, Hek
ADVICOR
ALERENDK
Elbutem|
Elzndranate saciom
ALFHALAN F*

ATREAE

Ementading

AMEBIEN CR™

ANITIZA

Emitriptyling

emizdiping begylets

am:n'.r."Fr.mlum
tiavulznete

emmicillin

emphetaminz sett combg

anegrelids

ANALFRAME, -HC

ENEEmINe

AKDRODERK™

ANDROGEL

EntipyTine wherzczing

Epn
SEANESP |
ARICEFT, |.llDTl
ARIXTRA [IN1)

ASACOL HD
ﬁE'IELIhL“

ASTEFRD
Etenzol, -chiarhelidons
AANDAMET
AANDARYL
AARDIA
AELDE
Evigne
AvOnAAT
AZAETE
EzEthiopring
Ezlasfine
AZILEET

Ezithromycin
AIOR

B
halsalaade disadium

EMEN BSCENSIA AUTODNSC
BAYER BREETE 2

BAYER CONTOU®

. [exciuding USE meter)
Enazepnl, Mhet

BENICAR, KCT

& fe-
R

BENZACLIN PUNP
[eeciuding cerska)
benzonztat
henzmyl permude
betemethesanz co,
valeratz
BETASERCN [M)]
BOKIYA TAZ
brimanidine terrete

bupropian, sr

huﬂllhplrz Japaploatfa e
E'rETD"[NJr

BYSTOLIC

4

calcipztnens

calcitriol

camila

CANAER

captopril, fhctz
carhemezzning, o
arhld:fs levndapa, &

cefadroil
cefdinir
cefpral
cefurmime
CELEBREX
cephelsn

=nE
CETROTIDE [1]
chiommeezne
cholestyreming
:hunnm‘imr 1
g in [k
L‘IME.IB =
ticlopiroe
BB
cimetidine
CIPRCOEX
ciprofeagin, &
titelopram
dlarithromyzin, &r
CLIMARA FRO
clindamyein ph:aphm
Iuhﬂtasnlpm ]

mipheng
:Imnma::le tmche

CONBIRETCH
CORCERTA®
CORRRONE [INN
COREG CR*
CRECN CR
CRESTOR
CRINOKE

cryselle

E:Insxl-m 2, madified

Ji]

desmIgressn 2otEte
desonide
deszametazing
dzamethyliphencate

CEITOETIOEIET TE-
EUITENET R

cgatmEmpatam o sulfats

diciofense sadium

dicyciamine hel

JIF'EI:ERN‘

diitiazem, extended relzess
DICWAN, HCT

civaipriex sodium
darzal2mide, -timall
cosEmsin

OLIAC CS*

OLEETACT

DYMACIRE CR*

0
EPPEN, IR [IN)
EI"'II1

|II'CII11

%umEﬁd Jhenzoyl peme.

ggiracal, tos

estradiolfrarethindrone
ZURLEXXA[IN)
ZURAE

EVAMIET
ZXELON PATCH
EXFOREE, KCT

F

fameicloir
{famatidine
teadiping &
feraf ovatz
fentanyl citrete
fmfznadine
fefanadine-sse
FINAC (1]

iman'nie

1L-ZI'ulENl'DISIHIc Fi
I

flunisalide nezal spray
fluncinonide
{luormerac

flumesting, dr
fiutasone nesal s =
fluvazzmineg melsatz
{ule acid

ECIRAD

FOATAMET
FORTED (M1
fortzal
fmsinogril, etz
FOBRENOL

The faliowing i 2 |l of the mast commanty prsscribed drugs. R rapeasents an abbeowiated
wersion of the Srag Bst {farmuleny) Shat is 2% the core of your prescripSion-dnag benelit plan
The lisk is not ll-inclutive and dass rof pusramies eoversge. bn addition b using this st
you 2re eniauraged ba ask yaur docter to présenibe geaeric diugs whensver aparapriate.

PLEASE MOTE: Tha symisel * mect 4o 2 frog signifies that it is susject to noalomalary status
whan a ganeris is avaiable Sirougheul the year Hed all Sie drags lisbed are tavered by all
preseription-drug Benedit programs; check paur bansfit maberisis far the spacific drugs
cosered 2nd e conaymenis bar your preserigtion-grug benefit program. Fer speeific
fuBstiong abaut paur caverage, please call the pheae number printed on our 1D sand.

B
gEhEpent
Bl
5 m i
GENOTROPM [INJ]
jpentamicin sulfate
Fami
§limepince
Ehipmce, er, &l
g nimida/metinmin
GLUCRSEN [In]
53-3 '1|in mic r:mzed

granisEte

L)

HALFLYTELY- BIZACADNL*

Eu =ridn
1LI'.||!L-'.]G LTI

HUMULIN [IN1]
nyérochlorihiszide
Ppemnsna/
EIETEMINGITEN
pdrocorteone
fycromarphane
R

i

uprmien

mipraming

mguimad
ndomethacin
pratropiem bromids
oratrpiem-2lbuism
spswrhide mononitrete
amretnain

waria
aginar
HEPPRAXR*
setocnnezle
agioniac

L

wbetaigl hel
R
LAMICTAL 0OT=

LAMICTAL ¥R
Ematriging

ETSONEZDE
_ﬁthIS SOLOSTAR U]

ef nmldn

253ine

LETAIRES

EUCOVIr
euhpmlldnccrabe (1K

LEVEMIR, FLEXFEN [INJ]
augtomatzm

A
em-ir:nt ne sadium
SV

ainppeil, Mtz
aszrten, otz
LOTEMAE
LOTREL*
quEstanin
CAZA

LOVEND® [IN]
- :I'EB el
LUMICAN

LRIt

N

MAXALT, WiT

':.1 2ing hie

mednayprogestenng
e-:ec‘;ge ?

magest
malngcEm
MENEST
marcEptopuring
MER ﬁup

matziz anz
metfomin, er
methacErhEmo
mattatEE
methyiphanidats ho
mEtTp EdnEDiang
metacipramice ho
matalEzong
metapnalol, etz
METRLGEL
matronczzlz
micragestin, e
MIEARRAL

mo=iprile
TOMEEIINE
manoTasiE
marphine suifate
MOWIPRER

MULTAD

MUSE
mycophenniae mofst

L
S
NAMEHDA

naprmxen

THIS DDCUMERT LIET I3 EFFECTIVE JARUARY 1, 2011 THROUEH DECEWEER 31, 3011, THIS LIST IE SUBIECT TO CHAREE.
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nrEtrintan
MBE-NEN
= alnlﬂ!

NEEvﬁ
mEOmyCi v po fpmgind
cexamezhasanz .

neomacinpo fpmpinhic

AEUARAE

HEXILM

HIARRAY

=z ping &

ninafurentnin magrenysts

mitraglycenn peich

narz-oe

narrel

HOWIFME

HOWOLM M)

NCWILOE [IN]

HLCYNTA i

NUTROPIN, &0 [IK)

HUWARING

nystatin

2

ocglle

ofimBacin

ogestE

OMENERDE

ondensetren

ONETOUCH BRSIC

(ONETOUCH FSTTAKE

ONETDUCH SURESTER

OKETCUCH ULTRA, -2,
-EMART

ONETOUCH UTRAMIN

ONELYZA

ORAKA ER*

ORTHO TRI-CYCLEN LO

ORTHOVISC [INJ)

QSMIPREF

necarhezening

aehi |n ES

o

WBL e1.=— naphen

OXYCONTIK

P

permeting
PATADRY*
L*

AT
x&ﬂﬂﬁﬂ.\elmwr!

PEQAEYE |q
PEG-INTRON, REDIPEN [IK)
penicilin v ngmum
PERFOROM
phentermire ho
henytnin sadium,
ndgs

pilacarping hel
P

martie
PRANDINET
PRANTINT

EVESLELN
PRECISION SURE DOSE
PRECEI0N XTRA
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prednisalong
orednisaling astat
nrednisang
REMARIN

REMPHASE

FREMFRO

PRENATE KR, ELITE
Fr!nf!n

RISTIC

PROAIR HFA
PROCHIEVE

Enmlu £razng
ROCRIT[INI]
prmsthezing
promethezine wiendeine
meﬁhazlne w/dm
ROMETRILN
rpranolol Bel, wihotz

PULNICCRT FLEXHALER
FYLERA

'

uesanse
F;_lnnpnl
AR

R

rEmIErII
RANERA
renitiding

nsperidone, ot
TIVEECIgMINg C2pE
mpininlz
RYTHMOL SR™

3

SARCLED
SAVELLA
SEREVENT DISKLS
SEROCUEL, X3

serirzling
SINCOR

EIMyBELEtin

SINGULAIR

sadium sufanetamide’
sulfur

SOFTTOUCH |ancete

SOFTCLIY lgmce

salie

SOMATLILINE DEPOT [IKJ)
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A list of applicable medications from 2009, 2010, and 2011 National Preferred
Formulary: Express Scripts

HIGH
HEART DISEASE DIABETES HYPERTENSION CHOLESTEROL
Advicor (N
Acetazolamide Acarbose Acebutolol Advicor (Nlacin

and Lovastatin}

Aggrenox (Aspirin
and Dipyridamaole)

Actoplus Met
(Ploglitazone and
Metformin)

Amlodipine besylate

Cholestyramine

Atenolol,-

A lid Actos (Ploglitazone) Cuolestipol
nagrefide alos (108 e chlorthalidone wlestipo
Avandamet
Bystolic (Nebivolol) | (Rosiglitazone and | Azor (Amlodipine and | Crestor

{2011 Metformin) Nmesartan) {Rosuvastatin)
(2010&2011)
Avandia
Cilostazol (Rosiglitazone) Benazepril, -hetz Fenofibrate
(2010&2011)
Avandaryl I
Dipyridamaole 'Rnsigl]r'sznne and Benicar, het
! i \ .
(200982010 Glimepiride) l;)c::‘:f“‘““”’ hetz) | Gemfibrozil
(2010&2011) L0y
- . - Bisoprolol .
Effient { Prasugrel) Byetta [IN]] . Lipitor
(2011) (Exenatide) fumarate/hetz Atorvastatin)
(=L e ) (2009&2010) l' -
Isosorbide Desmopressin Bystolic { Nebivolel)
o Lovastatin
mononitrate acetate (2011}
Lovenox® [INJ] rDluﬂa:l Lovaza
) L (Ploglitazone and Captopril./hetz ((dmega-3-Acid
(Enoxaparin) . . . \
Glimepiride) Ethyl Esters)
Fortamer
Multag Cardizem la*
" (Met FORMIN) Nizspan (Niacin)
{Dronedarone)(2011) | " ¢ ' (Diltiazem) i2span (Nlacin)
(2011
Nitroglyeerin Glimepiride Carvedilol Pravastatin
Mitrolingual spray Simcor
(Nitroglveerin) Glipizide, er, xI Coreg cr (Carvedilol) | (Niacin and
(2009820110 Simvastatin)
Cozaar | Losartan)
Plavix (Clopidogrel) | Glipizide/metformin ' Simvastatin
X (Clapidogrel) P PP an0e&2010) !
Tricor
Gilucagen [INJ
Ranexa (Ranolazine) 'lJl"IIJ;r:E [E“ ! Diltiazem {Fenofibrate)
{Glueagon) (2009}
Rhythmol SR Trilipi
. yHime . Glyburide, Diovan, het _J pix N
(Propafenone) milcrnnimrj Valsartan, hetz) (Fenofibric Acid)
(2010 & 2011) ! ! (2010&2011})




A list of applicable medications from 2009, 2010, and 2011 National Preferred
Formulary: Express Scripts

Warfarin

Glyburide/metformin

Doxazosin (2011)

Welchol
{Colesevelam)

Humalog [INT]
(Insulin Lispro)

Dynacire cr®
(lsradipine)

Zetia {Ezetimibe )

Hummulin [INI]
{Insulin, different
types)

Enalapril, hetz

Janumet (Sitagliptin
and Metformin)

Exforge (Amlodipine
and Valsartan, hetz)
(2009)

Exforge, Het
(2010&2011)

Januvia
(SitaGLIPtin}

Felodipine er

Lantus, solostar [INJ]
(Insulin Glargine)

Fosinopril, hetz

Levemir, flexpen
[INT]
{Insulin Detemir)

Hydroechlorothiazide
(hetz)

Metany (vitamin)
(2009 &2010)

Hyzaar

(Losartan and
Hydroechlorothiazide)
(2009& 2010}

Metformin, er

Labetalol hel

Mateglinide
(2010&2011)

Lisinopril, /hetz

Movolin [IN]]
{Insulin, different
types)

Losartan, ‘hetz (2011)

Movolog [IN]]
(InsulinAspart
Insulin Aspart
Protamine and
Insulin Aspart if it
is a mixture)

Lotrel® (Amlodipine
and Benazepril)

Onglyza
(Saxagliptin){2011)

Metolazone

Prandimet
(Repaglinide and
Metformin)
(2010&2011)

Metoprolol, hetz




A list of applicable medications from 2009, 2010, and 2011 National Preferred
Formulary: Express Scripts

Prandin®

Muoexipril/het:
(Repaglinide) pexipriietz
Riomet
(MetFORMIN) Nadolol (2009&2010)
(2011
Starlix (Nateglinide) |

™
(2009) ifedipine er
Symlin, Symlin Pen Nisoldipi
¢ i o Nisoldipine
(Pramlintide,
(Framlintide, (20098 2010)
Acetate)

Pindolel {2009&2010)

Propranolel hel,
w/hetz

Quinapril

Quinaretic
(2009&2010)

Ramipril

Sular (Nisoldipine)

Tekturna, het
(Aliskiren,hetz)

Trandolapril

I'randolapril/verapamil

(2011)

Valturna {Aliskiren
and Valsartan} (2011}

Verapamil hel

xl, er: gxt
hel: hydrochloric acid.
hetz, her: hydrochlorathiazide.




APPENDIX D

Methods:

e An example of calculations on Medication Possession Ratio (MPR) for one
subject (table 1 and 2)



Table 1: Prescription refills of Simvastatin for one subject between baseline and follow-up visit.

Drug Quantity Days of supply Date filled
Simvastatin 20 mg tablet 30 30 02.10.2011
Simvastatin 20 mg tablet 30 30 03.09.2011
Simvastatin 20 mg tablet 30 30 03.08.2011
Simvastatin 20 mg tablet 30 30 05.07.2011
Simvastatin 20 mg tablet 30 30 07.06.2011
Simvastatin 20 mg tablet 30 30 28.04.2011
Simvastatin 20 mg tablet 30 30 07.04.2011
Simvastatin 20 mg tablet 30 30 25.02.2011
Simvastatin 20 mg tablet 30 30 18.01.2011
Simvastatin 20 mg tablet 30 30 07.12.2010

Simvastatin 20 mg tablet 30 30 29.10.2010




Table 2: Medication Possession Ratio (MPR) calculations for the subject referred to in table 1.

Date of last refill before baseline
Days of supply for last refill before baseline
Baseline date

Number of days from last refill before baseline and
baseline visit

Days of supply from last refill before baseline, belonging
to the study period

Sum of days of supply for all refills occurring within study
period, minus days of supply for the last refill.

Date of last refill in study period
Days of supply for last refill in study period
Date of follow-up visit

Number of days between last refill in study period and
follow-up visit

Days of supply from last refill, belonging to study period
Days between baseline and follow-up visit

MPR (%)

300+0+12

24.09.2010
30
25.10.2010
31

(30*11) — 30 = 300

02.10.2011
30
14.10.2011
12

12
349

*100=89.4
349




APPENDIX E

Figures and tables which were left out from the results chapter:
¢ All medications used at baseline visit (table 3)
e Median, interquartile range (IQR), and P values for clinical indicators (table 4)

e Histograms of costs (medical, prescription, and total) after logarithmic
transformation, in relation to medication adherence at baseline and follow-up

wellness visits (figure 1-12)



Table 3: List of all target medications (active inredients) by pharmacologic category, number of
agents within each category, mean Medication Possession Ratio (MPR) for each category, number

of total users, and number and proportion of non-adherers (MPR<80%) for all medications.

Active ingredient MPR<80% Active ingredient MPR<80%
(N = total users) n (%) (N = total users) n (%)
Anti-hyperlipidemic agents (n = 12) ARBs (n =5)

Mean MPR (%): 76.5 (10.5,100) Mean MPR (%): 81.1 (36.4,100)
Atorvastatin (11) 4 (36.4) | Irbesartan (1) 0 (0)
Ezetimibe (5) 2 (40) Losartan (2) 1 (50)
Ezetimibe+Simvastatin (5) 5(100) | Olmesartan (2) 0 (0)
Fenofibrate (3) 1(33.3) [ Telmisartan (1) 1 (100)
Fluvastatin (1) 0 (0) Valsartan (1) 0 (0)
Gemfibrozil (1) 000 Antiplatelet agents (n = 1)
Lovastatin (2) 2 (100) MPR (%): 99.5
Niacin (9) 5 (55.6) :

Niacin + Simvastatin (1) 1 (100) Clopidogrel (1) 000
Pravastatin (4) 1 (25) Alpha i Blocker (n = 1)
Rosuvastatin (9) 3(33.3) Mean MPR (%): 99.9 (99.8,100)
Simvastatin (20) 3 (15) Terazosin (2) 0(0)
Beta Blocker (n = 2)
Mean MPR (%): 70.1 (51.9,96.0)
Carvedilol (3) 1(33.3)
Nebivolol (2) 2 (100)
Antianginal; Cardiovascular (n = 1) CCBs (n =1)
MPR (%): 65.5 MPR (%): 96.7
Ranolazine (1) 1 (100) Felodipine (1) 0 (0)

ACE inhibitors (n =5)
Mean MPR (%): 81.4 (21.0, 100)

Diuretics (n =5)
Mean MPR (%): 74.8 (23.7,100)




Benazepril (3) 2 (66.7)
Enalapril (1) 1 (100)
Lisinopril (14) 4 (28.6)
Quinapril (1) 0 (0)
Trandolapril (2) 0 (0)

Bumetanide (1) 1 (100)
Furosemide (4) 2 (50)

HCTZ (6) 1(16.7)
Indapamide (1) 1 (100)
Triamterene + HCTZ (3) 1(33.3)

Antiarrhytmic agents (n = 2)
Mean MPR (%): 88.5 (74.0,100)

ARB + Diuretic (n = 2)
Mean MPR (%): 96.2 (88.5,100)

Digoxin (2)

Propafenone (1)

1 (50)
0(0)

Losartan + HCTZ (2)
Valsartan + HCTZ (1)

0 (0)
0 (0)

ACE + Diuretic (n = 1)
Mean MPR (%): 80.5 (21.3,100)

Antianginal;
antiarrhytmic;Beta Blocker (n = 1)
MPR (%): 100

Lisinopril + HCTZ (5) 1(20)

Propranol (1) 0 (0)

Beta Blocker + Diuretic (n = 1)
Mean MPR (%): 83.0 (51.4,100)

Antianginal;CCB (n = 1)
Mean MPR (%): 85.0 (23.7,100)

Bisoprolol + HCTZ (4) 1(25)

Amlodipine (6) 1(16.7)

CCB + ACE (n = 1)
Mean MPR (%): 87.1 (45.9,100)

Antidiabetics (n = 6)
Mean MPR (%): 74.7 (26.5,100)

Amlodipine + benazepril (5) 1 (20)

Antianginal; antiarrhytmic;CCB (n = 2)
Mean MPR (%): 87.2 (66.9,100)

Diltiazem (3)
Verapamil (2)

2 (66.7)
0 (0)

Antianginal;Beta Blocker (n = 3)
Mean MPR (%): 84.1 (32.3,100)

Ezenatide (2) 1 (50)
Glipizide (2) 0 (0)
Metformin (9) 3(33.3)
Pioglitazone (4) 2 (50)
Pioglitazone + Metformin (1) | 1 (100)
Saxagliptin (1) 1 (100)




Atenolol (5) 1 (20)
Metoprolol (10) 3 (30)
Nadolol (1) 0(0)

*ARBs: Angiotensin Il receptor blockers

ACE inhibitors: Angiotensin-converting-enzyme inhibitors,
CCBs: Calcium Channel Blockers
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Figure 1: Histogram showing the distribution in medical cost of adherent subjects at baseline
visit, after transformation of observations were made.
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Figure 2: Histogram showing the distribution in medical cost of adherent subjects at follow-up
visit , after transformation of observations were made.
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Figure 3: Histogram showing the distribution in medical cost of non-adherent subjects at baseline
visit, after transformation of observations were made.
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Figure 4: Histogram showing the distribution in medical cost of non-adherent subjects at follow-
up visit, after transformation of observations were made.
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Figure 5: Histogram showing the distribution in prescription cost of adherent subjects at baseline
visit, after transformation of observations were made.
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Figure 6: Histogram showing the distribution in prescription cost of adherent subjects at follow-
up visit, after transformation of observations were made.
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Figure 7: Histogram showing the distribution in prescription cost of non-adherent subjects at
baseline visit, after transformation of observations were made.
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Figure 8: Histogram showing the distribution in prescription cost of non-adherent subjects at
follow-up visit, after transformation of observations were made.
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Figure 9: Histogram showing the distribution in total healthcare cost of adherent subjects at
baseline visit, after transformation of observations were made.
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Figure 10: Histogram showing the distribution in total healthcare cost of adherent subjects at
follow-up visit, after transformation of observations were made.
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Figure 11: Histogram showing the distribution in total healthcare cost of non-adherent subjects at
baseline visit, after transformation of observations were made.
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Figure 12: Histogram showing the distribution in total healthcare cost of non-adherent subjects at
follow-up visit, after transformation of observations were made.





