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Many third party payers have implemented increased cost-sharing as a cost

containment strategy. Previous studies suggest that this may reduce health care costs by

reducing prescription drug expenditures. However, such strategies may increase total

healthcare costs through increased non-adherence to treatment regimens. It is important

to understand the factors influence patients’ decisions to purchase medications in order

to formulate effective cost containment strategies that minimize the negative impact on

medication compliance.

According to consumer behavior theory, one’s response to increased cost is

based on the perceived benefit of and perceived value derived from the product.

previous work aimed at analyzing the impact of cost sharing has not analyzed the role

of perceived benefit and perceived value in the decision making process.
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The purpose of this study was to 1) evaluate the relationship among cost,
perceived benefit, perceived value and quantity of medication purchased, and 2)
identify the major predictors of quantity of medication purchased.

Patients new to statin therapy were identified from the prescription database of a
national retail chain. The quantity of medications purchased during the first 12 months
of statin therapy was measured in terms of the Medication Possession Ratio (MPR).
Information not obtained from retail chain database was collected through patient
surveys. A total of 181 patients were included in the final analysis.

Structural equation modeling (SEM) demonstrated relationships among cost,
perceived benefit, perceived value and MPR. Except for the direct relationship between
perceived benefit and quantity of medications purchased, all the hypotheses were
statistically significant. As expected, perceived value and MPR were positively
impacted by perceived benefit and negatively impact by the cost paid by the patient.
Perceived value had a positive impact on MPR. A CHAID (Chi-square automatic
interaction detection) analysis identified five variables; cost, perceived benefit,
perceived barrier, perceived value and perceived importance of taking medications as
the most significant predictors of MPR.

This study demonstrated that the individual’s response to higher cost sharing is
not uniform across the population and it mainly influenced by individuals’ perception of
perceived benefit and perceived value of the treatment. Results also emphasized that
the patient population can be segmented in different segments, based on which variable
is most critical to their decision making. Decision makers can identify such individuals

and formulate customized compliance improvement strategies.
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CHAPTER 1

INTRODUCTION

This study proposes to investigate the effect of cost on patients’ prescription
drug purchasing behavior. In particular, the study will focus on evaluating the impact
of cost sharing on the quantity of medication purchased by new users of HMG-CoA

reductase inhibitors.

Health Care Expenditures and Cost Sharing

In 2001, prescription drug expenditures in the US exceeded $140 billion, of
which $ 66.6 billion was paid by private insurers. By 2005, prescription drug
expenditures are expected to reach $228 billion, accounting for 10-11% of total US
health care expenditure. Driven by such increased expenditures, many third party
payers have implemented a range of cost containment strategies. Some payers
increased co-payments, some switched to a multi-tiered co-payment system, and some
did both. One of the most popular and successful containment strategies has been the
multi-tier formulary, with differential co- payments for brand and generic drugs (CMS,
2001). This strategy has been cited as one of the major reasons behind the recent
decline in the growth of prescription drug expenditures, which decreased from 19.7

percent of the total in 1999 to 16.4



total in 1999 to 16.4 percent in 2000 and to 15.7 percent in 2001(CMS, 2001). Early
evaluations of such changes in benefit design, combined with increased co-payments,
suggests that increased cost sharing is indeed helping control growing prescription drug
expenditures. Increased cost sharing helps bring costs down in various ways: by
reducing the number of prescriptions consumed, by increasing the use of generic
products and by discontinuing or reducing the consumption of prescribed medication.

Advocates of cost sharing suggest that cost savings are achieved by reducing the
number of prescriptions consumed or by increasing use of generic products, while
critics suggest that it leads to an increase in the total healthcare cost through increased
non-compliance with treatment regimens, i.e. patients decide to stop taking their
medication or reduced the frequency of prescription refills (Billups, Malone, & Carter,
2000; Dor & Encinosa, 2003; Huskamp et al., 2003). This could have serious
consequences for patients on long term chronic treatment.

There is a growing body of evidence to show the effect of cost-sharing on the
quantity of medications purchased, particularly in chronic disease conditions requiring
long term treatment regimens. In a survey of 10,927 Medicare beneficiaries from eight
states, a significant number of respondents reported that they sometimes did not refill
prescriptions due to cost. Approximately 22% said that they did not refill prescriptions
or skipped doses in order to save money (Safran et al., 2002). In a retrospective
analysis of drug utilization, Dor & Encinosa (2003) found a decrease of about 10% in
the number of fully compliant individuals in a diabetic population when their co-
payment increased from $6 to $10. These authors further estimated that this increased

co-payment would increase annual drug savings by $ 177 million, simply due to the
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decrease in compliance. However, they also estimated that it may cost an additional
$433.5 million annually to treat the complications that arise as a result of the increased
non-compliance. In other words, drug cost sharing may be associated with reduced
drug use, but it is accompanied by increased medical costs. Such findings raise
important questions: what is the optimum level of cost sharing, what kind of population
is most affected by the increased cost and what are the reasons behind a patient’s
decisions to reduce consumption of essential medications. These questions need to be
examined from a third party perspective serving patients with chronic disease
conditions. Their vulnerability to cost sharing may increase due to their long term
dependence on chronic medications.

One such chronic condition is hyperlipidemia. In 2001, an estimated 104
million Americans suffered from hyperlipidemia (cholesterol levels of over 200 mg/dl),
putting them at increased risk of heart disease. Heart disease is rated the number one
cause of death in the United States, accounting for more than 725,000 deaths, 30% of
the total, in 1999 alone. In 2004, the estimated direct and indirect costs of heart disease
are expected to be $238 billion. It is also estimated that a 10% decrease in total
cholesterol levels may result in 30% reduction in the incidences of coronary heart
disease (AHA, 2004). According to the Third Report of the Expert Panel on Detection,
Evaluation, and Treatment of High Cholesterol in Adults, only half of the individuals
who are prescribed lipid lowering medications continue to take the medication after six
months of treatment. Lack of adherence to this treatment regimen may be a big
problem, as it takes 6-12 months before the benefits of treatment become apparent

(NIH, 2002). Such a low level of adherence with the treatment regimen raises questions
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about cost sharing policies directed towards anti-hyperlipidemic users. Cholesterol
lowering medications is also a therapeutic segment that puts a considerable burden on
the third party payer, costing an estimated $ 18.3 billion for the year 2004 alone.
Hence, it is important for a policy maker to identify patients who are vulnerable to cost
sharing strategies.

The ideal situation from a payer’s perspective would be one in which the patient
switches to a lower tier drug without reducing consumption of the prescribed
medication. Such action would ensure that cost savings are achieved without affecting
the quantity of essential medications purchased by a patient. In order to formulate an
effective strategy that would reduce the impact of cost-sharing on adherence to
treatment, it is important to know how and to what extent these factors influence
patients’ decisions.

The Rationale behind Cost Sharing

The rationale behind the use of cost sharing is that insurance shields patients
from paying the full cost of their medication, thereby increasing overutilization and the
unnecessary use of prescription drugs. Insurance coverage makes demand for medical
care less price elastic by reducing the financial burden on the consumer. With this
decreased financial burden, the consumer becomes less price sensitive and may
purchase medication in a quantity larger than the quantity they would have purchased
without insurance (Folland, Goodman, & Stano, 1997a). Cost-sharing reduces the
potential for overutilization by placing financial responsibilities on the consumer. With
increased cost sharing, patients are expected to become more sensitive towards drug

cost and reduce the consumption of medicines that are least valued by them. This
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rationale is based on economic models of consumer behavior, which assume the
consumer is a rational individual who will select a bundle of goods that maximizes
utility at fixed financial resources (Ekelund & Tollison, 1996; Nicholson, 1998). Based
on the same rationale, the patient’s decision on what products to give up and to what
degree, when faced with higher costs is expected to be based on the value that they are
receiving from the product purchase. According to consumer behavior theory, the
quantity of goods demanded is a function of utility/benefit and the price of the product,
and individuals will select a combination of products that provides maximum value per
dollar spent. At a fixed price, the quantity of goods purchased will increase based on
the perceived utility/benefit of the product, and at a fixed utility/benefit, the quantity of
product purchased will increase as the price of the product decreases (Ekelund &
Tollison, 1996; Folland, Goodman, & Stano, 1997b; Nicholson, 1998). The consumer
is at an equilibrium point when the marginal utility per dollar spent on a product is
equal to the marginal utility per dollar spent on other goods, and this is also the point at
which the consumer maximizes the utility. A change in this equilibrium will result in a
decrease in value for the consumer and will lead to a change in the quantity of product
purchased until equilibrium is regained.

The same reasoning can be extended to explain the purchasing decisions
involved in the refill of chronic medications. In a chronic disease condition like
hyperlipidemia or hypertension, the patient is required to purchase a prescription at
regular intervals. A patient’s decision to refill a prescription will be based on the
perceived value of the transaction, i.e. the ratio of benefit of the medication to money

spent to acquire those medications. At an aggregate level, cost is expected to have a
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negative impact on the quantity demanded, but at an individual level the actual impact
may be determined by individual patients’ perceived benefits of those medications. If
perceived benefits are lower than the co-payment, then the patient may reduce their
consumption and if they are higher than the co-payment, there may not be any effect on

the quantity purchased.

Perceived Value and the Patient’s Role in Prescription Drug
Purchasing Decisions

Perceived value is often used to operationalize the concept of utility
maximization. Customer perceived value is basically a consumer overall assessment of
the utility or worthiness of an exchange, based on what is to be received and what is to
be given (Zeithmal, 1988). Anderson et.al (1993) defines value as the difference or
tradeoff between perceived worth and price paid. The higher the ratio of benefit to cost,
the higher the value surplus gained by a consumer. The role of perceived value has
been studied for various products and services (Anderson, Jain, & Chintagunta, 1993;
Dodds, Monroe, & Grewal, 1991; Grewal, Monroe, & Krishnan, 1998; Zeithmal, 1988),
but there have been no studies published that evaluate its role in prescription drug
purchasing decisions. The role of perceived value is based on the basic concept that a
consumer is a rational individual who makes rational decisions based on the evaluation
of available alternatives. It assumes that the consumer has sufficient information and
knowledge to choose the best alternative. It is this assumption that might have lead to
the lack of such studies in the prescription drug market, as decisions are not taken by

patients themselves but by their physicians. This assumption might be true during the
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product selection process, during which the physician will evaluate different
alternatives based on the diagnosis and prescribe the one that he thinks best for a
patient. However, the situation is little different for long term treatment, which usually
involves repeat purchases of prescribed medications. Patients may not have significant
control on the product selection process, but they can definitely control the repeat

purchasing of the products.

Factors Influencing Patients’ Product Purchasing Decision

Evidence from the economic literature suggests that perceived benefit and cost
are the two major determinants of product purchasing decisions. However, these are
not the only variables that influence the quantity of medications purchased. In the
social, behavior health science and marketing literature, other variables have also been
shown to impact prescription drug purchasing behavior. It is important to analyze the
role of these variables in purchasing behavior to gain a complete understanding of
patients” behavior. Measuring these variables will also provide a control for
confounding factors.

Social behavioral and health science studies predominantly look at the quantity
of medications purchased as a part of the medication compliance issue. Compliance is a
complex process that can be broadly described as the outcome of a combination of
intentional and unintentional acts (Hussar, 1985). The patient’s decision to not
purchase medication in a prescribed quantity can be categorized as an intentional act of
non-compliance. Intentional noncompliance is illustrated by the patient who makes a

purposeful and thoughtful decision to discontinue or reduce their medication use.
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According to models developed in the social and behavioral sciences, such decisions are
based on patients’ own health beliefs and personal circumstances (Donovan, 1995).
Health science studies predominantly focus on identifying determinants of medication
discontinuation. The important factors studied by this domain of literature include:
complexity of dosage regimen, age, gender, race, income, health status and presence co-
morbidities (Avorn et al., 1998; Benner et al., 2002; Jackevicius, Mamdani, & Tu, 2002;
Sung et al., 1998).

In addition, studies published in the marketing literature have consistently
demonstrated the significant impact of media advertising and perception of brand
quality on the medications purchased (Calfee, Winston, & Stempski, 2002; Rosenthal,
Berndt, Donohue, Epstein, & Frank, 2003).

To counter the effect of double digit increases in prescription drug costs, more
and more health plans are adopting cost-sharing strategies. Previous work aimed at
analyzing the impact of cost sharing on chronic medication utilization was limited in
many ways. Firstly, the impact of cost was analyzed without taking perceived value
into consideration. There are separate studies that demonstrate the effect of increased
cost and perceived benefit on prescription drug purchasing behavior, but no published
study has yet measured them. Secondly, the majority of studies were performed either
prior to or following the introduction of the new benefit designs, making it difficult to
distinguish if the outcomes obtained are a result of increased cost or changes in plan
structures. Finally some studies used claims data alone to analyze the cost impact,
which limited the ability of the researchers to incorporate factors related to patients’

beliefs and perceptions.



Purpose
The purpose of this study is to: 1) evaluate the relationships between perceived
value, perceived benefit, cost, and quantity of medication purchased in prescription drug
purchasing behavior; 2) identify the factors influencing the quantity of medication
purchased , based on factors suggested by a search of different bodies of literature,
including economics, social behavior, health science and marketing; and 3) evaluate the
relationships between the variables identified and their impact on the quantity of
medications purchased.
Research Questions
1) What are the relationships between quantity of medications purchased,
measured in terms of MPR, perceived treatment value, perceived treatment
benefits and cost of medication to the patient?
2) What are the determinants of quantity of medication purchased by a patient,

measured in terms of MPR, and how are they related to each other?



Disease Condition Studied
To control for the number of confounding effects of different disease conditions and
therapeutic classes, this study will be limited to one disease condition and one
therapeutic class: hyperlipidemia and HMG-CoA reductase inhibitors (statins). This
disease and class of medication was selected for the following reasons.

1) Hyperlipidemia is an asymptomatic condition for which patients do not realize
the effect of the treatment immediately, and patients will remain on statin
treatment for a long period of time.

2) Discontinuation of these medications may lead to serious economic and clinical
consequences.

3) Most of the statins are close substitutes and have similar regimens. Such
homogeneity in treatment regimens will decrease the variation due to differences

in the complexity of treatment regimen.
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Hypotheses and Research questions

Research question 1
What are the relationships between quantity of medications purchased, measured

in terms of MPR, perceived treatment value, perceived treatment benefits and cost
of medication to the patient?

Research objectives:

a) Develop a model illustrating relationships among the quantity of
medications purchased, the perceived treatment value, the perceived
treatment benefits and prescription drug cost

b) Test the direct relationships between perceived benefit, cost, perceived value
and quantity of medications purchased as illustrated in the model.

Following hypotheses were developed to achieve above research objectives

Hypotheses:

1 Ho:. Developed model illustrating relationship among the quantity of
medications purchased, the perceived treatment value, the perceived

treatment benefits and prescription drug cost does fit the data.
Ha1. Developed model illustrating relationship among the quantity of

medications purchased, the perceived treatment value, the perceived

treatment benefits and prescription drug cost does not fit the data.
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HOZ:

Ha2:

Hos:

Ha3:

Hos:

Ha6:

There is no relationship between perceived treatment value and
quantity of medications purchased.
There is a relationship between perceived treatment value and

quantity of medications purchased.

There is no relationship between perceived benefit of statin

Treatment and perceived treatment value.

There is a relationship between perceived benefit of statin

Treatment and perceived treatment value.

- There no relationship between cost and perceived treatment value.

. There is a relationship between cost and perceived treatment value.

- There is no relationship between perceived benefit of statin

treatment and quantity of medications purchased.

- There a relationship between perceived benefit of statin treatment

and quantity of medications purchased.

There is no relationship between cost and quantity of medications

purchased.

There is a relationship between cost and quantity of medications

purchased.
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Following proposed model (as shown in Figurel) was developed to test Hypothesis 1

and direct relationships among two variables were analyzed to test hypotheses 2 to 6.

Figure 1: Proposed model representing relationships among perceived benefit, cost,

perceived value and quantity of medications purchased.

Perceived
Treatment
Benefit Hs
Hs
Perceived Quantity
Treatment > Purchased
Value e
H4/7
Cost He
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Research question 2:

The second research question is: What are the determinants of quantity of
medication purchased by a patient, measured in terms of MPR, and how are they
related to each other?

Research objectives:
a) Identify the direct correlation among dependent and independent variables
b) Identify the strongest predictors of quantity of medications purchased.
Hypotheses:
Ho7. Perceived treatment value, perceived treatment benefit, cost,
demographic variables (age, gender, race, income and marital status)
and personal circumstances (hospitalization, disease severity, co-
morbidities, number of medications, satisfaction with the provider) and
perceived health beliefs (perceived susceptibility, perceived severity and
perceived barriers) do not explain the variance observed in quantity of
medications purchased measured in terms of MPR

Ha7: Perceived treatment value, perceived treatment benefit, cost,

demographic variables (age, gender, race, income and marital status) and
personal circumstances (hospitalization, disease severity , co-morbidities
, hnumber of medications, satisfaction with the provider) and perceived
health beliefs (perceived susceptibility, perceived severity and perceived
barriers) explain the variance observed in quantity of medications

purchased, measured in terms of MPR.
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Operational Definitions

Variable Definition
Age Age of the respondent (years)
Brand quality Eiegrﬁ;eptlon of brand quality on a 7 point scale (1=very low....7=very
Co-morbidity: . _ _
Depression Presence of depression (1=yes, 2=n0)
Co-morbidity: . _ _
Diabetes Presence of diabetes (1=yes, 2=n0)
Co-morbidity:

Hypertension Presence of hypertension (1=yes, 2=no)

Cost Consumer co-pay per prescription plus dispensing fee

Direct-to-consumer  Number of time consumer remembers seeing the products advertised
advertising in any media in the past 3 months

Disease severity Presence of CHD/CAD/history of heart attack/stroke (1=yes, 2=no)

Working status Number of hours worked, per week.

Number of statin doses per day, calculated by quantity

Frequency of dose dispensed/days supply

Sex Sex of the respondent (0=male, 1=female)

Household income  Yearly income on a 9 point scale (1= <10,000....9= >$80,000)

Involvement in the If patient asked for a specific brand of medication (1=yes, 2=n0)

decision
Number of other Number of medications per month consumed by the patient,
medications calculated by number of medications/months

15



Variable

Definition

Overall health

Perceived barriers

Perceived benefit

Perceived severity

Perceived
susceptibility

Perceived value

Pharmacist
relationship

Physician
Relationship

Prescription drug
expenditure

Price awareness

Quantity purchased

Race

Refill reminders

Social support

Overall health perceived by consumer on a 5 point scale (1=very
bad....5=very good)

Perceived barriers to taking medication measured on a 7 point
perceived barrier scale (1=low....7=high)

Perceived benefit of the treatment measured on a 7 point perceived
benefit scale (1=low....7=high)

Perceived barriers to taking medication measured on a 7 point
perceived severity scale (1=low....7=high)

Perceived barriers to taking medication measured on a 7 point
perceived susceptibility scale (1=low....7=high)

Perceived value of the cholesterol medication measured on a 7 point
perceived value scale (1=low....7=high)

Satisfaction with pharmacist services on a 7 point scale (1=not at all
satisfied....7=very satisfied)

Satisfaction with physician advice on a 7 point scale (1=not at all
satisfied....7=very satisfied)

Monthly expenditure on a 6 point scale (1= <$100....6= >$500)

Perception of actual price of the product on a 6 point scale
(1=<%$1....6=>%$5.01)

In terms of the Medical Possession Ratio (MPR), days supply
received/days supply prescribed

Race of the respondent (1=white, 2=nonwhite)

Receiving refill reminders (1=yes, 2=no)

Someone to help at home (1=yes, 2=no)
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1)

2)

3)

4)

Significance

Results of the study:
will help decision makers identify patients at-risk of discontinuing medications
due to higher cost sharing.
will help develop the compliance improvement strategies customized to group of
individuals with distinct characteristics.
will provide better information about patients’ responses to higher costs, which
could be used to improve patients’ satisfaction with cost containment strategies.
will help formulate cost containment strategies that would optimize the balance

between restricting inappropriate use and underutilization.
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CHAPTER 2
REVIEW OF THE LITERATURE

The purpose of this research is to evaluate the effect of cost, perceived treatment
benefit and perceived value on the quantity of statins purchased. A model will be
developed to illustrate the relationship between these variables. This section is divided
into two main parts, the theoretical framework used to develop a model and a review of
the pertinent literature. The review of literature is divided into three main sections. The
first section evaluates the research on the cost impact on drug utilization. The second
section evaluates the research on the studies determining predictors of medication non-
compliance, discontinuation, or non-persistency with the lipid lowering medication.
The final section will present the research on the other variables that potentially affect

the quantity purchased that were not covered by the first two sections.

Theoretical Framework
Theory of consumer behavior and demand: Overview of basic concepts
Consumer behavior theory focuses on explaining an individual’s consumption
choices when faced with limited financial resources. In this section, the basic concepts
of consumer theory, namely utility, the indifference curve, and consumer equilibrium,

and their application to prescription drug purchasing will be reviewed.
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Utility:

Utility is defined as “the amount of satisfaction derived from consuming any
given quantity of a good or services” (Ekelund & Tollison, 1996). Utility is often
defined as a combination of two goods; a good of interest and all other goods. Under
given financial constrains, the consumer will always try to maximize the utility deriving
from the consumption of those goods. More desirable situations offer more utility than
less desirable situations. If a person prefers situation A to situation B, then that person
assigns more utility to situation A than situation B.

Total utility obtained after the consumption of two goods can be represented as

Total utility = U(X1,X2)

Total utility is the utility derived from the consumption of both goods (X;...X5),
while marginal utility is the utility derived from the consumption of an additional unit
of a good. Consumers are expected to experience increased satiation with increased
consumption of goods, so the utility function will exhibit diminishing marginal utility.
Put simply, the satisfaction gained by consumption of an additional unit of any good
will decrease with the increase in the total quantity consumed. The satisfaction gained
by the consumption of the first slice of pizza will be more than for the second or third
slice, as hunger or need of consumption decrease with the increase in the number of

slices consumed.
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Indifference Curve:

An indifference curve shows all the combinations of two goods that yield the
same level of satisfaction/utility for an individual. Consumers will be indifferent to a
combination of goods presented on an indifference curve. This assumes that the
consumer knows all the preferences and can order goods according to their preferences,
and that every consumer wants a higher level of utility; i.e. more is better.

Figure 2. Indifference curve between products X and Y

Quantity of
productY 6  feeeeeee .ED Increasing Utility
purchased
B
3 -___;______i A
: 1
: I
I
3 6 Quantity of
product X
purchased

On curve A, point C represents the consumption of 3 units of Y and 6 units of X.
Point D represents the consumption of 6 units of Y and 3 units of X. Both of these
points represent the same levels of utility. At all the points on this curve, the consumer
is indifferent to different combinations of goods X and Y. Indifference curve B will
provide more utility to the consumer than indifference curve A. On curve B, the

consumer will be able to buy both goods, X and Y, in more quantity than they could on
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curve A. The slope of the curve represents the marginal rate of substitution. It indicates
how much of Y a consumer will give up for one more unit of X. A decreasing slope in
the curve from left to right indicates decreasing marginal rate of substitution along the
slope. Insimple terms, the quantity of Y that consumer will give up for an additional
unit of X will also decrease as he/she consumes more of X. The decrease in the amount
of Y for additional amounts of X will depend on the marginal utility. At a particular
point, if the marginal utility of Y is higher than the marginal utility of X, the consumer
will give up less of Y to gain an additional unit of X (Nicholson, 1998).

To summarize, the number of units that consumers will buy will depend on the
amount of utility they derive from those goods, although the utility per unit decreases

with an increase in the quantity purchased.

Consumer equilibrium and utility maximization:

This assumes that every individual is constrained by a limited budget and that
under a financial constraint consumers will behave in such a way as to achieve
maximum possible utility. The choice of an indifference curve, i.e. the combination of
goods that one can buy, is decided by a budget constraint (line P-Q). As shown in the
figure 3, a rational individual will choose utility curve B. He/she will not choose A as
it will not maximize his/her utility and could not choose C because there is no budget
available with which to achieve that level of utility.

In Figure 3, the budget line P-Q shows all the combinations of X and Y that can
be purchased with the same budget. The quantity of X or Y that one can buy would

depend on the prices of X and Y. If the price of X decreases, the slope of budget line
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will become flatter, as will line P1-Q1, and the consumer will be able to buy more of
product X than product Y.

Figure 3: The consumer equilibrium between product X and Y

Product Y
P

P1

Product X Q Q1

Consumer equilibrium:

Consumer equilibrium is achieved when consumers exhibit no tendency to
change. This is the situation in which the consumer chooses a quantity of goods in
order to maximize utility under a given budget constraint. At this point, indicated in
Figure 3 by O, the per-dollar marginal utility obtained from the last unit of product X
purchased is equal to the marginal utility obtained from product Y.

At point O, the slope of indifference curve B (MUx/MUy) is equal to the slope

of the budget constraint line P-Q (Px/Pv).
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Where,
MUx = Marginal utility of product X
MUy = Marginal utility of product Y
Px = Price of product X
Py = Price of product Y
Any changes in this equilibrium will change the quantity of product purchased.
An increase in the price of product Y will reduce the ratio of marginal utility of Y to
price. To be able to maximize the utility at a given budget constraint, the consumer will
buy less of Y and more of X until the marginal utility per dollar of product X equals the
marginal utility per dollar of product Y. In short, an increase in the price of product Y
will decrease the demand for Y and increase the demand for product X, and vice versa.
his also suggests that the quantity purchased is dependent on the utility that the

consumer derives from either of the products.

Application to prescription drug purchasing behavior

This theory of utility maximization and consumer equilibrium can be extended
to explain the medication purchasing behavior of individuals on chronic medications.
In a chronic disease condition like hyperlipidemia or hypertension, after the diagnosis
of the disease the patient is required to purchase (refill) a prescription at regular
intervals. Decisions to refill or not will be based on the expected utility deriving from
those medications and the price that they have to pay to receive those medications.
Patients with higher perceived utility and a lower co-payment are expected to purchase

more medications than patients with lower perceived utility and a higher co-payment.

23



As seen earlier, at the equilibrium point consumers are getting maximum value
for their money and any changes in price or utility will lead to changes in the quantity
of product purchased. Increasing the price of the product disturbs this equilibrium, so
the consumer is getting suboptimal value for their money. The consumer regains this
equilibrium by reducing the quantity of product purchased. However, prescription drug
purchases put patients in a unique situation; in this case both price and quantity to be
purchased are given to them. The payer decides on the amount by setting the co-
payment and the physician determines the quantity to be purchased. However, the
patient is a rational individual and had it been left to him to decide how much to
purchase, he would have purchased the quantity at which he maximizes utility. A
patient may not control the quantity per prescription, but can control the quantity
purchased over time by controlling the number of prescriptions filled. Differences
between prescribed quantity and patients’ estimation of quantity, based on their
perception of utility and cost, may lead to non- compliance. The higher the ratio of
utility to cost, the higher the probability that a patient will purchase the medication in
the prescribed quantity.

Once patients receive their prescription, they perform their own cost and benefit
analysis based on their perception of utility and the price they are paying. Depending
on the outcome of this analysis, the quantity demanded would increase or decrease. In
the hypothetical example illustrated in Figure 4, two products (medications and other
goods) are compared. Increasing the price of the medication will result in a decrease in

the quantity of medications purchased from Q1- Q and an increase in the quantity of
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other goods purchase from P1-P. This change in quantity purchased in response to a

change in price will depend on the utility that patient is receiving from the medication.

Figure 4. Consumer equilibrium and indifference curve between prescription drug

medications and other goods.

Other goods

Q — Q1

Medications

Perceived value

Perceived value encompasses the consumer’s evaluation of perceived utility and
price in a product purchasing decision. An assessment of the definitions of perceived
value available in the marketing literature reveals certain commonalities among them
(Anderson et al., 1993; Grewal et al., 1998; Zeithmal, 1988). Zeithmal (1988)
operationalized perceived value as the consumer’s overall assessment of the utility of a
product based on perceptions of what is received and what is given. Monroe’s (1991)
definition is similar to that of Zeithmal’s, defining perceived value as a cognitive

tradeoff between perceived quality and sacrifice. Anderson et al. (1993) define
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perceived value as the difference or tradeoff between perceived worth and price paid,
and actual value gained from the transaction is ‘value surplus’ or ‘incentive to
purchase’. Whatever the definition is, one important aspect common to all these
definitions is the trade-off between two basic components: what is received (the
benefits), and what is given (the cost). These components are similar to the concepts
explained earlier under consumer behavior theory. The “perceived utility’ is
represented by the ‘received’ component and “price’ is presented by the component
‘give’. Consumers seek to maximize the ratio of ‘received’ to ‘give’ for given financial
resources.

In prescription drug purchasing behavior, specifically refill decisions, perceived
value can be conceptualized as the patients’ overall assessment of worth of a
prescription drug medication regimen based on what is to be received, i.e. the perceived
benefits of treatment and what is to be given, i.e. the co-payment that must be made in

order to receive those medications.

Figure 5: Relationship between perceived benefit, cost and perceived value.

Perceived benefit
(‘received’ component)

Perceived Value
( Ratio : receive/give)

Co-payment
(‘give’ component)
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Relationship between perceived value and purchasing decisions:

The roles of perceived value, perceived benefit and cost have been tested in
purchasing decisions for various products and services. Dodds et al., (1991) evaluated
the effect of perceived product quality, product price and perceived value on
willingness to buy two types of products, a calculator and a stereo headset. He found a
positive relationship between the perceived value and consumers’ willingness to buy
those products. A consistent relationship was also observed between perceived value
and willingness to buy when similar constructs where tested in the purchase of a bicycle
(Grewal et al., 1998). The relationship between perceived value and willingness to buy
was as high as r=0.7 for the calculator, r=0.8 for the stereo headset player and r=0.54
for the bicycle.

Though this concept has been not tested specifically for decisions to purchase
prescription medication, a similar concept of tradeoff between benefit and cost is found
in the health behavior literature for the constructs of the health belief model. Two
constructs, perceived benefit and perceived cost, have been consistently found to be
related to health behaviors, including medication purchasing (Fincham & Wertheimer,
1985a, 1985b; Harrison, Mullen, & Green, 1992; Janz & Becker, 1984; Nagia, 2002).
Horne and Weinman (1998) assessed the role of perceived benefit, perceived cost and
the difference between perceived benefit and perceived cost, for patients’ adherence to a
medication regimen. Among all the variables included in the study the difference score
was the strongest predictor, accounting for 19% of the variance in a self reported

adherence with treatment regimen. However, no published study has examined it using
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the patients’ evaluation of perceived benefit and cost as one construct in prescription

drug purchasing behavior.

Figure 6: The conceptual model proposing relationships among benefit, cost, value and

quantity purchased
Perceived
Treatment
Benefit
Perceived Quantity
Treatment > Purchased
Value (Refills)

Cost

Effect of cost on prescription drug utilization :

As a part of Rand’s Health Insurance experiment, researchers designed a
randomized controlled trial to measure the effect of cost sharing on consumer demand
for prescription drugs (Leibowitz, Manning, & Newhouse, 1985). Participants were
randomly assigned to insurance plans with varied levels of co-insurance and its impact
on the per capita prescription drug use was analyzed for a sample of 3860 individuals.
Results of the study provide strong evidence that increased cost sharing decreases
prescription drug utilization. Drug utilization decreased as percentage of coinsurance
increased. A plan with 25% coinsurance had 8 % lower utilization than a free plan,

while a plan with 50% coinsurance had 33% lower utilization than the free plan.
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Retrospective analysis of prescription drug usage in Medicare beneficiaries
produced similar results. Poisal & Chulis (2000) conducted a descriptive study to
explore the relationship between prescription drug coverage and prescription drug
utilization by analyzing data from the 1996 Medicare Current Beneficiary Survey
(MCBS). Results of the study indicated that on average, Medicare beneficiaries used
one fourth more prescriptions than enrollees with no prescription drug coverage.
Similarly, enrollees with drug coverage spent 65 % more on prescription drugs than
enrollees with no drug coverage. Results were significant across all age, gender and
race groups. Younger (age less than 44), non-white and poor people were affected
more by a lack of prescription drug coverage than other enrollees.

A considerable body of literature suggests that individuals respond to even a
small change in co-payments. Harris, Stergachis, & Ried (1990) analyzed the impact of
varied levels of co-payments on use and cost of prescription drugs in a staff model of
HMO. A pre/post with control design was used to analyze the impact of $1.50, $3.00
and greater than $3 in a population with no previous out-of pocket expenses. The
introduction of progressively higher levels of co-payment led to significant reductions
in drug utilization at each additional level: 10.7 % at $1.5, an additional 10.6 % at $3.00
and an additional 12.0% at greater than $3. The effect of increasing the co-payment
was larger for drugs classified as discretionary medications than for drugs classified as
essential medications. The $1.50 co-payment had no significant impact on the use of
essential drugs, but the $3.00 co-payment reduced their use by almost 13%.

Lexchin & Grootendorst (2003) reviewed the literature on cost-sharing and

medication use across different groups in different countries. They analyzed more than
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54 papers published in the area to reveal the price elasticity of prescription drug
demand. Whenever price elasticity was not reported, they estimated it by calculating
the percentage change in the use of prescription drugs with 1% change in cost sharing.
Most of the studies were of elderly, low income populations from the US, UK or
Canada. Findings of the study suggested that price elasticity, i.e. patients’ response to
cost sharing: a) increases with an increase of cost sharing b) increases with a decrease in
prescription drug coverage, and c) decreases with an increase in income. Observed
price elasticity was as low as -0.1 in younger individuals with current employment and
as high as -0.34 to -0.40 in elderly individuals with low income

In the past few years, a considerable volume of literature has been published on
the effect of co-payment levels on prescription drug utilization in a multi-tier benefit
design. Joyce, Escarce, Solomon, & Goldman (2002) analyzed the impact of benefit
packages such as 1-tier, 2-tier and 3-tier on generic as well as brand name drug
utilization. Researchers analyzed two years of claims data for 420,786 beneficiaries
aged 18 through 64 years. In a1 tier plan, doubling the co-payment from $5 to $10
resulted in an approximately 22% decrease in the average annual drug expenditure. In a
2-tier plan, doubling the co-payments from $5 for generic and $10 for brand name drugs
to $10 for generic and $20 for brand names reduced annual drug spending by 33%. Ina
3-tier plan, doubling the co-payment from a structure of $5/10/15 to $10/20/30 resulted
in a 34.5% decrease in annual prescription drug spending. Conversion of a 2-tier plan
to a 3-tier plan by adding $30 co-payment for non-preferred brand resulted in 4 %

reduction in expenditure. Addition of the third tier not only reduced overall health
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spending, but also resulted in an increase in use of generic drugs and a decrease in
brand name drugs.

A similar study was conducted in commercially insured enrollees of a preferred
provider organization. Motheral & Fairman (2001) used a quasi experimental pre-post
design with a comparison group to study the effect of a 3-tier prescription co-pay
system on prescription drug utilization. Change in utilization was observed in a plan
that moved from a 2-tier co-pay structure, with $7 for generic and $12 for brand name
drugs, to a 3-tier co-pay structure, with $8 for generics, $15 for preferred brands and
$25 for non-preferred brands. The comparison group maintained a 2-tier structure, with
$7 for generics and $12 for all brand names, for the study period. Analysis of
utilization suggests that the intervention group experienced a significantly slower
increase (15%) in the total number of prescription claims than the comparison group
(22%). However, it was not clear if the reduction in prescriptions filled was a result of
the conversion from 2-tier to 3-tier or a result of the increase in co-payment and out-of
pocket expenses for consumers. Increases in cost sharing not only affected the number
of prescription filled, but also compliance with the medication regimen. Many patients
either discontinued medications or skipped doses in order to save money.

Dor & Encinosa (2003) studied the impact of increases in co-insurance and co-
payments on compliance with anti-diabetic drugs. Patients were classified as ‘Fully
noncompliant’ if they failed to refill another prescription in the first 90 days of the
initial prescription, and ‘Fully compliant’ if they refilled all their prescriptions in the
first 90 days of initial prescription. Data was analyzed by using logistic regression after

controlling for chronic conditions, previous refills and demographic characteristics. In
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a coinsurance group, increase of coinsurance from 20 % to 75 % resulted in a 27%
increase in the share of fully noncompliant individuals and 11% decrease in the share of
fully compliant individuals. Similarly, an increase in co-payment from $6 to $10
resulted in a 13% increase in fully noncompliant individuals and a 10.6 % decrease in
the fully complaint individuals. The authors further estimate that the increase in non-
compliance as a result of increasing the co-payment from $6 to $10 would increase
annual drug savings by $ 177 million, but also estimated that it may cost an additional
$433.5 million annually to treat the diabetic complications that arise as a result of
patients’ increased non-compliance with their treatment regimen. Increased cost
sharing also had a significant impact on the discontinuation of medication and
formulary drug utilization, especially in a multi-tier system where a patient has financial
incentives to select a lower tier drug.

In a recent study, Huskamp et al. (2003) studied the effect of increased co-
payment for preferred drugs on prescription drug utilization in three therapeutic classes
of chronic medications: ACE inhibitors, proton-pump inhibitors and statins. Utilization
in two employer groups’ health plans that implemented formulary changes were
compared with the utilization in control groups. Plan One implemented drastic changes,
moving from a 1-tier to a 3-tier formulary structure, and increasing co-payments for
drugs in all tiers. This plan moved from a $7 generic and brand benefit design to a $8
generic - $15 preferred brand - $30 non-preferred brand benefit design. Plan Two
implemented comparatively less drastic changes by moving from a 2-tier to 3-tier
formulary, increasing only the co-payment for the 3" tier of drugs. This plan moved

from a $6 generic - $12 brand benefit design to a $6 generic - $12 preferred brand - $24
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non-preferred brand benefit design. A summary of the results of this study is presented

below in Table 1.

Table 1: Comparison of different benefit designs on drug utilization of the 3" tier drug.

Continued use of tier-3 Switched to lower tier
drug drug Discontinued use of drugs
Exp  Control Sig. Exp  Control Sig Exp  Control Sig.
% % p<0.05 % % p<0.05 % % p<0.05
Plan One
ACE- 423 894 Yes 416 42 Yes 162 6.4 Yes
Inhibitors
Proton-pump 5,9 79 Yes 351 15 Yes 32 18.9 Yes
inhibitors
Statins 29.2 72.1 Yes 49.4 17.3 Yes 21.3 10.6 Yes
Plan Two
ACE- 506  69.4 Yes 41 14.9 Yes 83 158 Yes
Inhibitors
Proton-pump ¢, 7 747 Yes  17.6 2.1 Yes 176 191 NO
inhibitors
Statins 42.4 88 Yes 485 8 Yes 9.1 4 NO

From Huskamp et al. (2003).

As shown in Tablel, changing the benefit design had a significant impact on
both the number of enrollees that discontinued therapy and the number of enrollees that
switched to lower tier drugs. Though this effect was strong in all therapeutic segments,
the extent to which it influenced individuals depended on the nature of their disease.
Patients on statins seem to be more sensitive to changes in co-payment than the patients
on ACE-inhibitors, but less sensitive than patients on proton-pump inhibitors.

Evidence suggests that patients’ response to the same level of cost sharing varies
across different therapeutic classes (Huskamp et al., 2003). When faced with a higher
co-pay, only 42% of patients continued taking that brand of statin medication. Most of
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the patients, about 49 %, switched to a lower tier brand and about 9% discontinued their
medication altogether. In the case of patients taking proton-pump inhibitors, about 64%
continued taking that brand of medication. Half of the remaining patients switched to
other brands while the other half completely discontinued their medication.

Researchers did not study the possible reasons behind such responses, but it could be
hypothesized that such variations might have occurred due to differences in the
perceived disease severity or perceived benefit of the treatment.

In several surveys, the higher cost of prescriptions was identified as one of the
major causes of patients’ decisions to either stop taking medications or to skip doses in
order to save money. In a survey of 10,927 Medicare beneficiaries from eight states
(Safran et al., 2002), approximately 22% said that they did not refill a prescription
because it was too expensive or they skipped doses in order to save money. The
numbers were higher for respondents with no prescription drug coverage, of whom 35%
either skipped doses or did not fill prescriptions. The effect of drug coverage on
skipping doses or not filling prescriptions was significant across all income groups,
although this effect was more prominent in poor seniors, who were 3 times more likely
to not fill their prescription and 2.1 times more likely to skip doses than their more
affluent counterparts. A consistent response was observed in respondents with chronic
disease conditions such as diabetes, chronic heart disease and hypertension: of seniors
with three or more chronic conditions and without prescription drug coverage, one in
three reported not refilling prescriptions because of cost.

Steinman, Sands, & Covinsky (2001) attempted to identify the elderly

populations who were at risk of decreasing their own medication use because of lack of
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prescription drug coverage. Patients were asked if they took less medication than
prescribed because of cost and a multivariate analysis was used to identify the risk
factors. Surveyed individuals were divided into two groups: individuals with full drug
coverage and individuals with no drug coverage. About 8% of surveyed individuals
from the no coverage group and about 2% of surveyed individuals from the full
coverage group reported that they restricted their medication use because of cost. The
prevalence of medication restriction was about 13% for patients with out-of -pocket
expenses of $100 or more. Among individuals with no prescription drug coverage, out-
of pocket cost, ethnicity and income were the major predictors of medication restriction.

A survey of 1,010 individuals conducted by Harris Interactive found that 15%
said they lowered their own dose to make their prescription last longer and 18% said
they refilled prescriptions less often than required. Numbers were even higher for
individuals on long term therapy; 21% said they lowered drug use and 25% said they
did not refill prescriptions to save money (Taylor, 2002).

Over all, increased cost sharing had an impact on almost every aspect of
prescription drug utilization, leading to decreases in the cost of prescriptions for health
plans, decreases in the number of prescriptions utilized by individuals, decreases in the
quantity of prescribed medications, increases in the discontinuation of prescribed
medication and increases in formulary drug utilization. However, the extent of the
impact on utilization is primarily dependent on individual patient characteristics (age,
gender, race, and income), disease condition, length of therapy, employment status,
total out-of-pocket expenses, presence of drug coverage, and the level of cost sharing

(Lexchin & Grootendorst, 2003).
35



It would also be safe to assume that differences in prescription drug utilization
as a result of changes in cost sharing are primarily driven by patients rather than
physicians, who generally are not aware of the cost of the medication they prescribe.
Ernst et al. (2000) surveyed 205 physicians to determine their familiarity with the cost
of prescription medications. Physicians were given price ranges in multiples of $10 and
asked to identify the price range of 50 commonly prescribed medications to uninsured
patients. Only 22.9 % of the physicians came close to identifying the correct cost. The
prices of branded medications were underestimated by 89% of the respondents, while
the prices of the generic medications were overestimated by 90% of the respondents.

Consumer behavior theory states that the perceived benefit of a product is as
important as the cost of the product in the product purchasing decision. The final
outcome of the higher cost will dependent on the ratio of perceived benefit to cost of the
medication. However, most of the studies analyzing the cost impact on prescription
drug utilization seemed to focus only on the first aspect, cost, ignoring the role of

perceived utility in the final outcome.
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Factors Affecting Prescription Drug Behavior in Patients Taking
Lipid Lowering Medications

Based on this review of the literature on consumer behavior theory and the
effect of cost on prescription drug utilization, it has been hypothesized that perceived
treatment value, perceived treatment benefit, and cost all affect the quantity of
medication purchased. The objective of this section is to review past research to
identify other variables that might also affect the quantity of medication purchased. A
major focus will be on the evaluation of previously published studies aimed at
examining determinants of discontinuations, compliance, or persistency of lipid
lowering medication. Although these dependent variables were defined differently in
the reported studies, the underlying variable measured was the quantity of medication
purchased, and factors influencing these dependent variables can directly or indirectly
affect quantity purchased. The important variables will identified and, based on their
strengths of their relationships, decisions will be taken on which variables should be
included in the final study.

In a retrospective study of an elderly and poor population covered by Medicaid
and the PAAD (Pharmaceutical Assistance to the Aged and Disabled) program, Benner
et al., (2002) studied patients who started on statin therapy during the observation
period and followed them for up to 5 years. Patients with less than 80% MPR were
categorized as subjects with suboptimal persistence. Study analysis found 79%
persistency level in the first 3 months of treatment, 56% in the next 3 months and 42%
in patients with more than 120 months of the treatment. Predictors of lower-persistency

were identified using multiple regression models. Factors found to be associated with
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the lower persistency were non-white race, lower income, older age, high number of
prescription medications (>11), occurrence of coronary heart disease after the therapy,
and depression. Factors associated with higher persistency were the presence of co-
morbidity like diabetes and hypertension, history of stroke and severity of coronary
heart condition. Factors like the number of general practitioner visits and gender were
not statistically significant. As this sample did not have to contribute a co-payment to
receive their prescriptions, the effects of co-payment or the cost of prescription were not
analyzed, although a lower rate of persistency was observed in the population group
with lower income. Another interesting observation was that patients starting statin
therapy between 1996 and 1998 were 25% less likely to stop or discontinue their
medications. The authors attributed this increase in persistency to published clinical
trails, but it was also the time when direct-to-consumer advertising became more
prevalent and the observed higher persistency could have been a result of increased
patient awareness or continuous reminders through the advertising. Because this study
was limited to patients with low incomes aged 65 and more, most of whom were
women, generalizabiltiy is limited. Furthermore, the study did not evaluate the role of
cost and perceptions of treatment benefit, disease severity and barriers.

Another study by Avorn et al. (1998) examined predictors of persistency with
lipid-lowering medications in a population similar to the one used by Benner et al.
(2002). However, Avorn et al. followed patients for only one year and compared
discontinuation rates across different lipid lowering medications. Patients were
categorized into two groups, those with more than 80% MPR and those with less than

80% MPR. Predictors were identified and analyzed using a multiple regression model.
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Study results found that 64 % of prescribed statin medications were purchased in the
first year of the treatment, significantly higher than that of other cholesterol reducing
medications (36%). Factors identified with the higher quantity of medication purchased
were consistent with the Benner et al. (2002) study. Persistency was higher in patients
with cardiovascular co-morbidities, long term users, patients taking less than 16
medications in the previous year, and patients with relatively higher incomes. Patients
in medication programs were only 58% as likely to continue to take their medications as
patients in the PAAD program. These differences were attributed to the income
difference between the two groups; patients in the Medicaid program had lower
incomes than the patients in the PAAD program. Variables such as race,
socioeconomic status, cost, disease severity, and perceived health benefits were
excluded from the study.

A study by Sung et al. (1998) analyzed medication compliance with lipid
lowering medications in 772 patients enrolled in a Health Maintenance Organization.
The proportion of males and females were evenly distributed in the sample, which had a
mean age of about 60 years. Data were obtained from pharmacy claims data and a cross
sectional survey. Compliance with the treatment regimen was categorized into two
groups based on whether patients bought more than 90% of prescribed medications or
not. Predictors were grouped into four clusters: 1) patient characteristics, 2) complexity
of drug regimen, 3) health status, and 4) patients/provider relationships. Relationships
between compliance and determinants were evaluated by logistic regression. Clusters

were entered into the regression model sequentially, with patient characters being first,
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followed in turn by complexity of drug regimen, health status and patient/provider

relationship. The following variables were included in each cluster

1)

2)

3)

4)

Patient characteristics: age, gender, race, marital status, employment,
education, alcohol consumption and previous compliance. Only two
variables, gender and previous consumption, were statistically significant.
Health status: quality of health (measured by sf-36), hospitalization for
cardiovascular disease, number of physician visits, health status (chronic
disease score), and newness to treatment. None of the factors except chronic
disease score, which was negatively associated with compliance, were
statistically significant.

Complexity of drug regimen: type of medication, number of
antihyperlipidemic medication doses per day and number of chronic
medications per day. Dose frequency of antihyperlipidemic drugs was
negatively correlated with compliance.

Patient-provider relationship: satisfaction with physician advice and
satisfaction with pharmacy services. Neither of the factors had a significant

impact on the compliance.

This study was one of the most comprehensive studies to include different

domains of variables. However, the results might have been different had, it been

limited only to new patients (Benner et al., 2002). The length of therapy is generally

found to be strongly associated with compliance, and the lack of control on duration of

therapy might have influenced study results. Furthermore, inclusion of the variable

‘previous compliance’ as one of the independent variables, which is likely to be highly
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correlated with future compliance, may have contributed to making other variables
statistically not significant. Results would have been different had this variable been
omitted from the study or added in the later stages of regression. Like the studies
described previously, variables such as cost and perceived health beliefs were excluded
from the study.

Simon, Levis, & Judith (1996) surveyed 138 community pharmacists to analyze
the discontinuation rate with all kinds of lipid lowering medications in the Australian
health system. These pharmacists enrolled 610 patients who initiated lipid therapy and
followed them for one year. Pharmacists were asked to maintain pharmacy dispensing
records for each enrolled patient. Pharmacists reported reasons behind discontinuation
based on any discussion they had with the patient. Patients were classified as
‘Discontinuations’ when they were four week overdue in collecting their prescription.
Of 610 surveyed patients, 60% discontinued their medication in the first 12 months of
treatment and half of those discontinuations occurred in the first three months. About
32% of the discontinuations were patient initiated because they were unconvinced about
their need for the medication, 32% discontinued because of poor efficacy of
medications, 7% discontinued because of adverse effects, and 2% discontinued because
of financial reasons. Patients were also divided into two categories: complier if they
refilled the prescription within 3 days, and non-complier if they refilled prescriptions
after three days. Being older, in this case over 65, and the presence of cardiovascular
medications were significantly associated with lower compliance.

This study also provided some information about the reasons behind

discontinuation and did not focus solely on the patient characteristics. However, this
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study suffered from several limitations. Reasons behind discontinuation were not
patient reported but were based on the pharmacists’ perceptions and discussions with
patients. It excluded various important variables like the complexity of the regimen,
patients’ health beliefs and the presence of cardiovascular co-morbidities. Validity of
collected data was dependant on how accurately each pharmacist kept the log of refill
data. It was also based on the assumption that patients will come back to the same
pharmacy to get their prescriptions refilled.

Adherence to the statin therapy among elderly patients with and without acute
coronary syndromes (ACS) was studied by Jackevicius et al. (2002). Patients with a
minimum age of 66 years and receiving statin prescription for the first time were
enrolled in the study. These patients were followed up for two years after their first
statin prescription. Adherence was defined as statins being dispensed at least once
every three months since initial prescription. The difference between the two groups
and the role of confounding variables was analyzed using the Cox Proportional Hazard
Model. The independent variables were: age, gender, number of medications, presence
of co-morbidities, number of physician visits in the prior year. About 40 % of patients
with ACS obtained prescriptions for statin, while this figure dropped significantly to
25 .4% in patients without ACS or coronary artery disease. Other factors found to be
associated with non-adherence were age, gender (female), and presence of diabetes,
presence of hypertension, number of prescriptions and number of physician visits.

Yang, Jick, & Testa (2003) evaluated the impact of co-morbidities and patients
characteristics on the discontinuation of statin therapy. The researchers compared

discontinuation across different therapeutic segments in a population with an average
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age of 60 and distributed evenly distributed by gender. Results were consistent with
previous studies. The relationships between discontinuation rate and a range of patient
characteristics were analyzed by logistic regression. Patients were categorized as
‘Discontinued’ when they did not refill a prescription within 3 months of the expected
refill date. Cardiovascular co-morbidities, number of cardiovascular medications, fewer
number of non-cardiovascular medications, and more physician visits were associated
with the higher medication usage. According to this study, 31% discontinue statin
medication in the first year of treatment. Discontinuation was defined as 3 months past
the refill date.

Catalan & LeLorier (2000) in their study analyzed the role of variables such as
age, number of doses, chronic disease score, previous diagnosis of coronary artery
disease and presence of diabetes, in predicting long term persistence on statin therapy in
a subsidized population. Persistence was defined as the number of days from the date
of the start of therapy to the first failure to continue refill medication with the
permissible gap between two refills. About 983 new users of statin, predominantly
females (70%) between the ages of 45 and 64, were followed for almost 5 years. Only
13% of the subjects persisted with the therapy. Chronic disease score and pre-existing
cardiac condition were positively associated with higher persistency levels, but no
relationship was observed with the other independent variables.

Kiortsis, Giral, Bruckert, & Turpin (2000) interviewed 193 hyperlipidemic
patients, who were prescribed with at least one lipid lowering drug, in an out-patient
clinic. The compliance rate was analyzed by asking patients how many pills they had

missed during the previous month. Patients were divided into three groups: 1) high
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compliance (took all medications), 2) an intermediate compliance (missed less than 6%
pills), and 3) low compliance (missed more than 6% pills). The only demographic
information collected was age, which was found to be positively correlated with
compliance. Instead of reporting the presence of co-morbidities, the researchers
measured cholesterol levels, glucose and blood pressure. Except for systolic blood
pressure, no significant association was found among other clinical indicators and levels
of compliance. The only other variables found to have a significant effect were the
number of other medications (negative impact) and provider relationship (measured as
perceived time spent by physician to describe coronary artery disease). One of the
major drawbacks of the study was that the classification of patients as complaint or non-
complaint was based solely on the number of pills they missed in the previous month,
which is likely to be influenced by the type of medication the patient is taking, patient
recall, whether it is a new or old patient, and the number of pills that patients were
asked to take. None of these factors were controlled for by the researcher.

Additionally, measurement of the number of pills in a single month may not reflect the

actual level of compliance.
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Summary

Various studies have been performed to identify the predictors of lipid lowering
drug utilization. Utilization was measured in terms of discontinuation of medications,
adherence to treatment or persistence with the statin treatment. The majority of studies
defined their dependent variable as the ratio of the quantity of medications that patient
purchased to the quantity of medications that they were suppose to purchase. A ratio of
<80% is the threshold commonly used to categorize an individual as non-complaint.
Some studies used a delay in refilling prescriptions of about 3-4 months as a measure of
medication discontinuation, while some studies used extent of persistency as a
dependant variable. Though objectives of each study were different, predictors
identified in these studies can be used as predictors of quantity of medications

purchased (White et al., 2002)
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Variables
A review of the literature suggests that patients are more likely to purchase
statins than non-statin medications. The problem of persistency is still prevalent, with
only 60-70% of patients purchasing their medications in the prescribed quantity in the
first year of treatment. Most of the studies adopted multivariate models to analyze the
impact of different factors, but no two studies included the same factors in their
analysis. A summary of the results for the important factors used in the studies is

presented below.

Age:

Age had a negative impact on the quantity of medication purchased in the older
populations, and a positive impact in the relatively younger populations. Patients aged
below 50 and over 70 are less likely to purchase medications in the required quantity
than patients aged between 50 and70. The reason for such behavior varies. Younger
patients might not have enough time to take medications or may not feel the need to do
so, while older patients may have ability do so because of poor physical health or
increased number of co-morbidities.

Gender:

The association between gender and quantity purchased was not consistent.
This variable was insignificant in cases where the studied population was
predominantly female. However, female gender was found to be negatively associated

with quantity purchased in studies where population was evenly distributed by gender.
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Race:

One out of two studies that measured the effect of race on the dependent
variable found a statistically significant relationship. Non-white people were found to
purchased lesser quantity of medications than required compared to white counterparts.
A similar relationship was observed during an analysis of cost impact on prescription
drug utilization. Non-whites are more sensitive to changes in price and thus likely to
purchase a lower quantity of medications when the cost rises than do whites. This
variable will be included in the study.

Co-morbidities/chronic disease score:

Presence of co-morbidities such as diabetes, hypertension or any other
cardiovascular disease was found to be consistently associated with a higher level of
adherence to the prescribed regimen. Patients with such co-morbidities were more
likely to purchase medications in the prescribed quantity. Some studies analyzed the
impact of these disease conditions separately, while others combined them for analysis
by converting them into a co-morbidity score.

Number of medications:

Number of cardiovascular medications was associated with a higher level of
adherence, while number of non-cardiovascular medications was found to be associated
with a lower usage of prescribed medication. A negative association between the
number of medications and adherence was significant for a considerably higher number
of other medications. For this study, the average number of pills will be used as a

determinant of quantity of medication purchased. Number of cardiovascular

47



medications will not be included in the study, as this variable is collecting the same
information as another variable, presence of co-morbidities is collecting

Frequency of doses:

Few studies found a significant negative relationship between number of doses
per day and the quantity purchased. However, this variable will not be included in the
study.

Disease severity/presence of CAD (coronary artery disease):

One study measured the impact of disease severity directly, but other studies
analyzed it by including the presence of CAD or CHD as a confounding variable. Most
of the studies concluded that patients with CAD or CHD disease conditions or higher
disease severity are more likely to purchase medications in the required quantity than
patients without these conditions or lower disease severity. For this study, the presence
of CAD, CHD or a previous history of heart condition will be used as a determinant of
quantity purchased.

Health Status:

The impact of this variable was analyzed by a few studies, which failed to find
any significant relationship with the dependent variable. This variable will not be
included in the study.

Patient-provider relationship:

One of two studies found a significant relationship between the patients’
satisfaction with the physician and the likelihood that they will take lipid lowering
medications in the prescribed quantity. The other study found a positive correlation

between compliance and the time spent by a physician to explain the disease condition.
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None of the reviewed studies evaluated the effect of pharmacist relationship on the
quantity purchased, so no conclusion about the effect of this relationship can be made.

Both physician and pharmacist relationship will be evaluated in the study.

Cost and Income:

All the reviewed studies were conducted in populations that were either fully
covered and had to pay only a very low level of cost-sharing. Except for Coombs &
Carnish (2002) and Coombs, Cornish, Hiller, & Smith (2002), who found a negative
relationship between cost and quantity purchased, none of the other researchers used it
as a determinant of adherence with lipid lowering medications. Though a few studies
failed to include cost as an independent variable, they found that patients in a lower
income group were less likely to purchase medication in the required quantity than the
patients in less indigent groups. These results are consistent with the review of the
literature on cost impact on prescription drug purchasing behavior. In addition to cost
and income, another variable that is likely to impact the availability of funds is
household prescription drug spending. With increased expenditure on drugs other than
statin, funds available for purchase of statin will decrease and so does the quantity
purchased. Though this variable has not been studied previously, the impact of this

variable on quantity purchased will be analyzed.
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Patient health beliefs (Perceived benefit/perceived side effects/perceived disease
severity):

Several studies found significant relationships for the perceived need for
medications, perceived benefit of medications in reducing CAD events and the
perception of side effects, all of which were associated with the quantity purchased.
This association was consistent with the construct of the Health Belief Model, which
explains the role of patients’ health beliefs in adherence to treatment regimens for
various chronic disease conditions (Janz & Becker, 1984; Strencher & Rosenstock,
1996). The constructs of the Health Belief Model will be analyzed to select important

variables for inclusion in the study.

The Health Belief Model

The Health Belief Model is one of the most widely studied models in the last
four decades to explain health related behavior. It was developed in the 1950s by the
United States Public Health Service Department to explain low participation in health
preventive and diagnosis programs. Thereafter, it was used in various health settings to
explain health behavior pertaining to compliance to medication regimens (Becker,
Maiman, Kirscht, Haefner, & Drachman, 1977; Harrison et al., 1992; Janz & Becker,
1984). The objective of this study is not to test or validate the model, but to use it as a
source to identify the potential variables likely to impact the quantity of medication

purchased.
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Figure 7: Health Belief Model: Components and linkages
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Adopted from Strencher & Rosenstock (1996).

Components of the Health Belief Model

Perceived Susceptibility:

This construct refers to one’s expectation of contracting a disease or facing a
particular health condition. For hyperlipidemic patients, perceived susceptibility might
include issues related to their increased susceptibility to a heart condition (CAD, CHD,
heart attack or stroke). This variable will be included in the study.

Perceived Severity:

This construct refers to one’s perception of the medical, clinical or social
consequences of a health condition. Clinical consequences may include physical

disability, death, or pain and suffering, while social consequences may include effect on
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social life, family life or loss of productivity. For hyperlipidemic patients, perceived
severity might include issues related to the severity of financial, physical or social
consequences of higher cholesterol or one of the consequences of high cholesterol
(CAD, CHD, heart attack or stroke). This variable will be included in the study.

Perceived benefit:

Perceived benefit refers to one’s perception of the benefit of actions taken to
reduce those threats. Unless the patient believes that an action would help reduce their
susceptibility to or the severity of a health condition, they are unlikely to take action.
For hyperlipidemic patients taking statins, perceived benefit might include the benefits
of controlling cholesterol and its consequences (CAD, CHD, heart attack or stroke).
This variable will be included in the study.

Perceived barriers:

This component of the Health Belief Model refers to a patient’s perception of
the barriers to taking the recommended actions to reduce perceived threats. Such
barriers could be a result of potential negative consequences of action, which may
include potential side effects or financial burden of taking such steps. At this stage, a
cost-benefit analysis occurs between the potential benefits of the action and potential
cost of the action. For hyperlipidemic patients taking statins, perceived barriers may
include the cost of the medication or the side effects and inconvenience caused by the

medication itself. These variables will be included in the study.
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Cues of action:

Cues of action constitute variables that trigger the intended health behavior.
They may also include various strategies adopted by health care providers to activate
readiness to adopt certain behavior, for example by increasing patient awareness or
implementing refill reminder services. In prescription drug purchasing behavior, two
sources of information that could trigger refills are refill reminders and exposure to
direct-to-consumer advertising. These two variables will be included in the study.

Demographic and socioeconomic variables:

Socioeconomic and demographic variables such as age, gender, race and
income play an important part in one’s perception of a situation. A change in any of
these variables indirectly influences the final health behavior by affecting perceptions of
major components of health belief model. These variables have already been identified

as the potential determinants of prescription drug purchasing behavior.

Other variables:

Brand quality/generic vs. brand:

Dodds et al.(1991) found that the perception of brand quality is one of the major
determinants of perceived value and willingness to purchase. Perceived brand quality is
expected to influence quantity purchased by increasing the perceived benefit of the
treatment. It will also provide a proxy for patients’ satisfaction with the product itself.
In general, generic products are perceived to be of lower quality than their branded
equivalents. This variable will be included in the study to analyze its effect on the

quantity purchased.
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Direct to consumer advertising:

Direct to consumer advertising has been shown to increase not only awareness
about a disease condition, but also compliance with the medications regimen (Aikin,
2003; Calfee et al., 2002). In a study of time series data of statin consumption and
spending on direct-to-consumer advertising, Calfee et al. (2002) found a statistically
significant relationship with patients’ compliance with the statin regimen.

Involvement in product decision:

Patients who are involved in the selection of brand alternatives are more likely
to be aware about the disease condition and might be more exposed to media
advertising, which has been shown to have a positive impact on compliance with a
treatment regimen. Involvement in the product selection decision might also be an
indication of the patients’ positive belief in the treatment, and greater satisfaction with
the product and physician services.

Refill reminders:

One of the major reasons reported by individuals for being non-complaint with
their treatment regimen was that they simply forgot to take their medications. Refill
reminders provided by various sources could influence the refill rate by reminding them
on time and thus also influence the quantity of medications purchased.

Chapter 3 will present theoretical framework, hypotheses to be tested followed
by the methodology describing data collection and data analysis procedure to test those

hypotheses.
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CHAPTER 3
METHODS

A cross-sectional survey descriptive study design was used to evaluate the role
of cost, perceived benefit and perceived value on consumers’ prescription drug
purchasing behaviors. A direct mail survey and a retrospective database were used to
gather information on all the identified variables. This chapter is divided into three
sections: 1) population and sample selection, 2) questionnaire development and survey
implementation, and 3) proposed hypotheses and relevant data analysis.

Prior to implementation, the study protocol was submitted to the Auburn
University Institutional Review Board (IRB) to receive formal approval to use
retrospective data obtained from Walgreen Co. Surveys were approved and reviewed
by the pharmaceutical & therapeutic (P&T) and the privacy committees of Walgreens
Health Initiatives to ensure HIPPA compliance. Patient consent was obtained through a
passive consent form included in the survey: patients were informed that the act of
returning of the survey would serve as their agreement to participate in the study.
Patients were also informed about the objectives of the survey, how their names were
obtained and how the data obtained from them would be used for the research
(Appendix I). All the patient identifiable information was removed from the database

prior to data analysis.

55



Population and Sample Selection
Sample
The sample to be surveyed was obtained from a population of patients filling their
statin prescriptions at a single national chain pharmacy store. The following inclusion
and exclusion criteria were applied in order to identify potential subjects.
Inclusion criteria
e Patients taking cholesterol lowering medications belonging to the
HMG —CoA reductase therapeutic class (statins).
e Patients receiving a 30-day supply of medication.
e Patients refilling the statin prescription at a retail pharmacy.
e Patients who had at least one prescription, other than statins, dispensed in the
six months prior to the starting date.
e Patients who hadn’t filled a statin prescription during the six months prior to

the starting date of the study.

Exclusion criteria
e Patients who had prescriptions filled for more than one statin during the
study period.
e Patients refilling prescriptions through a mail-order pharmacy.
e Patients who did not have any other medication filled in the 12 months after

their first statin prescription.
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Prescriptions were limited to 30-days supply prescriptions because of the
sensitivity of medical possession ratio (MPR) to change in days supply. MPR becomes
less sensitive with increasing days supply per prescription, as patients have to refill the
prescription less often than they would have refilled with a 30 day supply.

Only new patients were included in the study because compliance tends to
decrease with time on the therapy. Restricting the study sample to patients new to the
therapy will ensure that, at the time of survey, all patients will be on the therapy for
approximately 12 months. The criterion of the presence of at least one statin
prescription six months prior to the start date was applied to ensure that a new
prescription is actually a new prescription. Similarly, restricting the sample to patients
who had other prescriptions dispensed at least once at a pharmacy during the study
period will increase the likelihood that the patient still belongs to the same retail
pharmacy network, thus potentially reducing the number of patients who might have
purchased medications outside the pharmacy chain network. Presence of such patients

in analysis may underestimate quantity that patient purchased during the study period.

Sample Size

There is no universal cut off point for a sample size to be used for structural
equation modeling or regression analysis. However, researchers have recommended
different observation to variable ratios for different statistical procedures. A general
rule is that the ratio of observation to variables should at least be 5:1. The minimum
recommended ratio for structural equation modeling is the same; however an overall

sample size between 100 and 200 is highly desirable (Hair, Anderson, Tatham, &
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Black, 1995). Considering that this study has approximately 25 variables, a sample size
of 200-300 was estimated to fulfill the minimum sample requirement. Based on the
assumption of a 20-25% response rate, and with the goal of obtaining a sample size of

over 200, the decision was made to send out at least 1200 surveys.

Sample Selection

A stratified random sampling procedure was adopted to identify the subjects to
be surveyed. All patients who started their statin therapy in April 2003 were identified
from the Walgreen Co. database using SAS V.8.2. These patients were then
categorized into four distinct groups based on the amount they paid to obtain their statin
prescription; less than $5, $5- $15, $16-$26, and more than $26. Cost groups were
defined in such a way that equal representation of samples could be obtained. A
random sampling of 400 patients from each group was performed using the random
sampling procedure in SAS® 8.2. A final list of subjects was obtained by applying the
exclusion and inclusion criteria and removing subjects with incomplete addresses. In
order to combine this data with the final survey data, a unique code was assigned to

each subject.

Retail Chain Pharmacy Database

For the purposes of this study, the retail chain pharmacy database was preferred
over a pharmacy claims database because the latter does not capture the information on
uninsured patients, for whom cost is likely to play an important role in the purchasing

decision. A pharmacy claims database is predominantly used to adjudicate prescription
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drug claims for patients with prescription drug coverage. The use of such a database in
the study would have omitted the uninsured patients who are most likely to be affected
by change in the cost of the medications. In contrast, the retail pharmacy purchasing
database is created at the purchasing level. Every prescription dispensed by a pharmacy
is entered into the database whether it is covered or not. All the prescriptions filled at
pharmacies belonging to the same retail chain pharmacy network are then stored at a
centralized location. Every prescription filled by a patient, irrespective of the location
of the pharmacy, is recorded into the database. At any given time, 36 months of
continued database is maintained. The following information on the selected sample
was then extracted from the database.

o Age

e Gender

e Drug name

e Quantity dispensed

e Days supply

e Dispensing dates

e Patient cost
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Questionnaire Development and Surveylimplementation

Questionnaire Development

The instrument was developed using procedures suggested by various sources
(Dillman, 2000; Zeinio, 1981). Surveys were designed to be completed by patients in
their homes, without any help from the researcher. A set of questions was obtained
from the previously developed and validated scales, although some of the questions
were modified to suit the purposes of this study. In the absence of such previously
developed scales, additional questions were developed and added to the question set.

The question included in the survey can be categorized into three main parts,

described below.

Part I: Experience of having higher cholesterol and taking cholesterol reducing
medications.

This section was designed to explore the role of patients’ health beliefs in
purchasing behaviors. This part had two components. The first component was
developed to gather data on patients’ perceptions of medication benefits and barriers,
while the second focused more on the individual’s perception of disease severity and

susceptibility associated with higher cholesterol.

Part I1: Purchasing experience.
The objective of this section was to gain knowledge about respondents’

medication purchasing experience. Questions were included in the survey to obtain
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information on variables such as: 1) perception of treatment value, 2) perception of
product quality, 3) exposure to direct to consumer advertising, 4) availability of refill
reminders, 5) distance traveled to fill the prescription, 6) involvement in the brand
selection, 7) satisfaction with the physician’s advice, 8) satisfaction with the
pharmacist’s advice, and, 9) reasons behind failure to refill medications in a required

quantity.

Part 111: Personal and family data.

This section was focused on gaining knowledge on household income, total
prescription drug expenditure, presence of co-morbidities, overall health condition,
employment status, social support and ethnicity. A detailed description of the

development of scales and question set is described in the next section.
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Variables Included in the Survey
Part |
Perceived treatment benefit (Items 10b, 10f, 10j, 100, 10r):

A five item scale was developed to measure the patients’ perception of the
benefits of taking statin medication in controlling cholesterol and preventing future
consequences associated with higher cholesterol. The responses were measured on a 7
point Likert type scale marked from strongly disagree to strongly agree. Items included
in the scale were adapted from a validated scale developed by Horne, Weinman, &
Hankins (1999) to measure beliefs about medicines (BMQ). The original scale was
comprised of two sections: the BMQ specific section that assessed beliefs about
medicines prescribed for patients’ personal use, and the BMQ general section that
assessed their general beliefs about medication. For this study, the first section, which
assessed specific beliefs about medications, was used to develop the scale. The BMQ
specific scale was comprised of two 5-item sections. The first section assessed the
perceived benefits of the treatment, i.e. the perceived necessity of the medication, while
the second section assessed the perceived barriers to taking medications. The original
scale was validated in 524 subjects with chronic disease conditions. For the 5-item
perceived benefit scale, Cronbach’s alpha, the measure of internal consistency, was
0.76. While adapting this scale, the overall structure of the items from the original scale
was maintained, except for the replacement of words ‘my medicines’ by the words ‘my

cholesterol medication’. An additional two items were modified to gather more specific
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information about the perceived usefulness of cholesterol medication in reducing

cholesterol levels.

Perceived health barriers (Items 10c, 10g, 10j, 10k, 10n, 10u, 10w):

A seven item scale was developed to measure the patient’s perception of barriers
to taking cholesterol medication as prescribed. Items measured two aspects of the
barriers: inconvenience and side effects. The responses were measured on a 7 point
Likert type scale marked strongly disagree to strongly agree. Items to measure
inconvenience and side effects were derived from the BMQ scale developed to measure
the concerns associated with medications for chronic conditions (Horne et al., 1999).
The 5-item perceived barrier scale had a Cronbach’s alpha of 0.76 when validated in
patients with heart diseases. While adapting this scale, the overall structure of the items
from the original scale was maintained, except for the replacement of words ‘my
medicines’ by the words ‘my cholesterol medication’. Two more items on the
perception inconvenience of taking medications as a barrier were developed and added

to the modified BMQ scale.

Perceived susceptibility (Items 10x, 10y, 10z):

A three item scale was developed to measure the patient’s perceived
susceptibility to the consequences of higher cholesterol. The responses were measured
on a 7 point Likert type scale marked strongly disagree to strongly agree. ltems
included in the scale were adopted from a scale previously developed by Champion

(1984) to measure perceived susceptibility to breast cancer. The original scale had a
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Cronbach’s alpha of 0.77 and was comprised 6 items, three of which were dropped from
the survey because of their lack of relevance to perceived susceptibility to high
cholesterol and a need to limit the number of questions asked. While adapting this
scale, except for replacing words specific to breast cancer by words relevant to heart
disease, the original structure was maintained. Respondents were instructed to consider

the range of heart and cholesterol related consequences as a heart disease.

Perceived severity (Items 10a, 10e, 10i, 10m and 10q):

A five item scale was developed to measure the patient’s perceived severity of
high cholesterol level and its consequences on their life. The responses were measured
on a 7 point Likert type scale marked strongly disagree to strongly agree. Items
included in the scale were adopted from the scale previously developed by Champion
(1984) to measure perceived severity of a breast cancer examination. The original scale
was composed of 12 items, but to reduce the number of questions to a manageable
level, items that were least correlated with scale and items that were least relevant to
cholesterol or heart disease were dropped. The internal consistency of the original scale
was 0.78. While adapting this scale, the structure of the items from the original scale
was maintained, except that words specific to breast cancer were replaced by words

specific to cholesterol medications and heart conditions.
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Part 11
Perceived treatment value (Items 10d, 10h, 10l, 10p):

Grewal et al. (1998) used an 8-item scale to measure the concept of value
associated with the product/service consumption. The responses were measured on a 7
point Likert type scale marked strongly disagree to strongly agree. The scale was
validated in two different samples: hotel consumers and fast food restaurant consumers.
Cronbach’s alpha, a measure of internal consistency, was 0.97 in hotel customers and
0.93 in fast food consumers. This instrument was originally used to measure the
perceived value associated with the price paid for hotel stays and fast food.

The original scale included 16 items designed to measure two types of value,
namely acquisition value and transaction value. The scale developed for the
measurement of transaction value, which comprised eight items, was not included in the
study as it was aimed at measuring the consumer’s perception of taking advantage of a
price deal. A prescription medication refill is a repeat purchase behavior, which does
not involve a one time price deal. Additionally, transaction value was not found to be
associated with purchasing intentions (Al-Sabbahy, Ekinci, & Riley, 2003). The
remaining eight items measuring acquisition value were modified by changing the tense
of the statement from past to present tense. To limit the number of questions included
in the survey, this scale was further reduced to four items by omitting less relevant
items. Wordings of the statements were changed to reflect values associated with the

purchase of statin medications.
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Perception of brand quality (Item13):

Perception of the quality of the product was measured by asking respondents to
indicate how they perceive the quality of their brand of medications compared to other
brands of medications. To keep the number of questions to a minimum, only one item
was developed to measure perception of brand quality. Respondents were asked to

compare it on scale of 1-7, with 1 being poor quality and 7 being highest quality.

Time/convenience (Item18):

The convenience of filling their prescription was measured by asking patients’
an open ended question on how many miles they have to travel to refill their
prescriptions. This also acts as a proxy for the time cost involved in the refilling of

prescriptions.

DTC exposure (Item15):
Respondents were asked to report how many times in the last 3 months they
have seen an advertisement on television or in magazines for the cholesterol drug that

they hav