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ABSTRACT

An evaluation of the response of drug plan members and

pharmacies in Hawaii to the implementation of financial

incentives favoring the use of generic drugs was conducted.

The study population consisted of the membership of two drug

plans with a total of over 225,000 members who had

prescriptions dispensed at any of the 109 pharmacies

included in the study.

The 109 pharmacies were categorized into 12 groups and

5 types based on ownership and the pharmacy setting. The

study timeframe was the 29 month period from February 1985

through June 1987, which represented the 11 months prior to

and the 18 months following the introduction of generic

incentives for both drug plan members and pharmacies.

A Generic Drug Utilization Index (GDUI) was

constructed, consisting of 156 multi-source drugs based on

drug availability, fre\!llEmcy of use, and low likelihood of

being subject to physician prohibition of generic

sUbstitution. GDUI rates were calculated using the paid

drug claims database of the Hawaii Medical Service

Association for the two drug plans and the 109 pharmacies

for each of the 29 months in the study.

Three-factor analysis of variance and linear regression

techniques were used to analyze the data. Results were

jUdged to be sufficient to conclude that some types of

pharmacies appeared to respond to the introduction of a

iv



generic incentive while others did not. Results comparing

the generic use of the two drug plan populations were not

conclusive regarding the impact of financial incentives for

consumers. Interactions among the independent variables of

pharmacy and drug plan presented significant limitations to

the interpretation of the results.

The strength of the response by two types of

pharmacies, the hospital and independent, supported the

conclusion that significant changes in the generic use

followed the introduction of a third-party financial

incentive.
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CHAPTER 1

INTRODUCTION

overview

This research sought to determine the ability of a

third-party insurer to affect changes in the use of generic

drugs by drug plan members through the use of financial

incentives to pharmacies and to the plan members.

This chapter defines the problem and the overall health

care context within which this change has taken place. It

also provides the reader with the basis for understanding

the importance of the questions posed in this research.

While the specific questions posed in this research dealt

with financial incentives and generic drug use in Hawaii,

the concept of third-party insurers motivating providers

and/or consumers to engage in some desired behavior is a

core component of the movement to managed care as a strategy

for controlling health care costs.

Background of the Problem

The costs associated with health care services in the

u.s. is not a new issue on the policy debate agenda.

Beginning in the 1920's, with the Committee on the Cost of

Medical Care, various national commissions and studies of

the United states health care system have cited rapidly

escalating costs as one of the key issues that must be
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faced. SUbsequent federal initiatives, such as the

comprehensive Health Planning Act implemented in the late

1960's and the Health Resources Planning and Development Act

which replaced it in 1974, identified escalating medical

care costs as one of the constraints to the nation's

achievement of its other major health care goals, such as

access and availability of health care for all Americans.

Medical Care Costs

The cost of medical care in the united states has been

increasing at a rate which continues to draw the attention

of many concerned parties. No one has been exempted from

the effects of these cost increases, neither the consumer

who faces an increasing share of the costs; nor the employer

faced with escalating insurance premiums; nor the various

governmental and private insurance programs which purchase

medical care services; nor the providers of medical care

faced with the growing expectations of the consumer for

various services and the need to balance those expectations

against the cost containment needs of the purchasers of

medical care. According to Fein (1989), no matter whether

you are a consumer, a provider, a payer or some combination

of the three, everyone is feeling and reacting to the

escalating costs of medical care.

Medical care has grown by most every measure at rates

faster than virtually any other segment of the u.S. economy

2



(Sloan et. al., 1988: McCue, 1989). The table below shows

the national expenditures on medical care over time in both

dollars and as a percentage of the Gross National Product

(GNP) (Office of National Cost Estimates, 1990, 3-4).

TABLE 1.1
National Health Care Expenditures, 1960 - 2000

Year

1960
1965
1970
1975
1980
1985
1989

Projected

1990
1991
1992
1995
2000

Billions of Dollars

26.9
41.6
75.0

132.9
249.1
420.1
604.1

670.9
738.2
809.0

1072.7
1615.9

Percent of GNP

5.3
5.9
7.4
8.3
9.1

10.5
11.6

12.3
13.1
13.4
14.7
16.4

Source: Office of National Cost Estimates, 1990, 3-4

It is clear that Americans are spending an increasing

share of their income on medical care. The Health Care

Finance Administration's (HCFA) Division of National Cost

Estimates (1990, 208-9) projects that national health

expenditures will exceed 16% of GNP by the year 2000.

The increases in medical care costs over the last 30

years have been fueled by a number of factors relating to

both the demand for, and prices of, medical care in the

United States (Rice, 1990). The following have been

3



identified as among the key factors (Lee and Estes, 1990,

203-6):

Demand

~ Increased supply of physicians per capita, with a
particular expansion in the supply of specialists, such
as surgeons, whose practices are resource intense.

~ An increase in the aged segment of the population,
particularly those over 65, who consume a much higher
share of expensive medical care on a per capita basis.

~ Expanded coverage of medical care by third-party
payers such as Medicare, Medicaid and private insurers
that have reduced the financial barriers to seeking
medical care.

~ New technology in medical equipment, diagnostics, and
drugs which increases the indications for medical
intervention and consequently raises demand.

Price

~ The price per unit of new technology; for example, CT
scanners and other imaging devices have been much more
expensive than the technology they replaced.

~ Inflation within the general economy has added to the
inflation rate within the medical care sector.

~ Shortages of key ancillary personnel, such as nurses,
have caused increases in medical care wages at a rate
above the general economy.

These factors indicate the diversity of the changes

which have contributed to escalating expenditures on medical

care. It is important to keep in mind that some of these

factors are the result of successes that have been achieved.

The growth in 'the elderly segment of the community has been

aided by the success of the health care system in reducing

premature deaths from preventable causes. The rise in the

insured population through such federal initiatives as

4



that has sought to reduce financial access as a barrier to

basic medical care. It has been entirely foreseeable that

some of the successes achieved in the medical care area

would fuel future demands for treating more of the chronic

type problems experienced by an older population, with

improved financial access to a constantly changing mix of

higher technology services.

Another important aspect of the medical care cost

picture is the changing mix of how medical care costs are

paid. Graph 1.1 shows the rise in expenditures by the

pUblic sector in 1970 due to the passage of Medicare and

Medicaid funding, followed by a relatively constant share

through 1990 (Office of National Cost Estimates, 1990, 210

5).

5



GRAPH 1.1
National Health Expenditures by Source of Funds, Percentage

Private and Public, 1960 - 2000
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Source: Office of National Cost Estimates, 1990, 210-5.

Graph 1.2 shows the change in the mix of the private

expenditures with growth of private health insurance and

reduction of consumer out-of-pocket expenditures. As the

chart reflects, private third-party payers have only

recently become a much more prominent source of funding for

medical care (Office of National Cost Estimates, 1990, 210-

7) •
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GRAPH 1.2
National Health Expenditures by Source of Funds, 1960 - 2000
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GRAPH 1.3
National Health Expenditures by Source of Public Funds
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On the pUblic funding side, Graph 1.3 shows the

changing mix of federal and state funding which reflects the

important roles that Medicare and Medicaid played in making

the federal government the primary government source of

medical care expenditures. Who pays for this care becomes

an important consideration because it is the growing role of

the third party payer (government and private) that is

fueling many of the current cost containment efforts.
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Graph 1.4 shows the growth in third-party coverage for

prescription drugs which has paralleled the growth of third

party coverage in general (Office of National Cost

Estimates, 1990, 210-9). This shift in financial

responsibility for drugs from the consumer to the payer has

added drug cost containment to the broader health care cost

containment agenda of the third-party payers.

GRAPH 1.4
Personal Health Care Expenditures for Drugs and Other

Medical Nondurables by Source of Funds, 1960 - 1990

80

I

1975

Years

I

1980 1985

Note: The "Other" Sources category not depicted on graph

Source: Office of National Cost Estimates, 1990, 210-9
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Prescription Drug Costs

Expenditures for prescription drugs represent the

largest component of the $41.9 billion spent in 1988 in the

category of "drugs and other medical nondurables." In 1988,

prescription drugs purchased in retail outlets, including

pharmacies, grocery stores, other retail stores and mail

order houses, amounted to $27.1 billion or 65% of the total

in this category (Office of National Cost Estimates, 1990,

210-5). Table 1.2 shows the sources for the monies spent on

drugs and other medical nondurables.
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TABLE 1.2
Expenditures for Drugs and other Medical Nondurables, By

Source of Funds for Calendar Year 1988

Drugs and Nonprescription
other drugs and other

Sources of medical Prescription medical non-
Funds nondurables drugs durables (a)

Amount In Billions

Total $41.9 $27.1 $14.8
Out-of-pocket

payments 30.1 15.3 14.8
Third-party payers 11.8 11.8
Private health
insurance 7.2 7.2

Medicaid 3.6 3.6
General
assistance 0.6 0.6

Other
government
programs 0.3 0.3

Percent Distribution

Total 100 100 100
Out-of-pocket

payments 72 56 100
Third-party payers 28 44
Private health
insurance 17 27

Medicaid 9 13
General
assistance 1 2

Other
government
programs 1 1

(a) Assumes no third-party payments for nonprescription
drugs and other medical nondurables

Note: Numbers and percents may not add to totals because
of rounding

Source: Office of National Cost Estimates, 1990, 210-5
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Medical Care Cost Containment

A number of initiatives have been undertaken in the

last 20 years in an attempt to control or restrain the

growth in health care expenditures. Attempts to control the

growth in capital development (facilities and equipment)

began with the introduction of such regulatory approaches as

rate controls and certificates of need. Different

organizational forms, which had been thought to be more cost

effective, such as the group practice of medicine,

ambulatory care alternatives, and home care, were actively

promoted. Encouragement was also given to revisions in the

financing of medical care, with promotion and incentives for

the growth of health maintenance organizations (HMO's), and

later other forms of managed care.

Drug Cost containment

Unlike the larger components of medical care costs

(hospitals and physicians), drug costs have historically

received less attention from the federal government and the

other major purchasers of medical care. One possible reason

for the lack of federal interest is that the majority of

drug costs are associated with outpatient treatment and the

federal government's largest program, Medicare, has never

paid for outpatient drugs. A recent attempt in 1989 to

expand Medicare coverage to outpatient drugs was first

passed, and later rescinded when senior citi.zen groups

lobbied for its repeal based on the high projected costs

12



which were to be borne by the Medicare recipients them

selves.

The federal government, as a participant or partner

with states in the Medicaid program, has made a few attempts

at drug cost containment efforts. These efforts have

included such strategies as the imposition of a limited

number of formulary restrictions on certain drugs and the

placing of upper payment limits or maximum allowable costs

(MAC's) on a few selected multi-source generic drugs. The

states have been somewhat more active in drug cost

containment than the federal government, through such

actions as the repeal of state anti-substitution laws, and

the resultant encouragement of the use of less costly

generic drugs (Goldberg and Burton, 1986). Some states have

also taken the initiative for more stringent controls on

drug costs in their Medicaid programs. However, most of

these state efforts have taken the form of activities such

as reductions in service through the removal of coverage of

certain drugs, and cost-shifting to recipients through the

imposition of copayments on prescription drugs.

The reason for the interest in drug cost containment,

besides the recent rapid inflation, has been the growing

proportion of drug costs that are being paid through

government and private third-party insurance plans. In

1960, almost 98% of drug costs were paid out-of-pocket by

consumers. With the advent of Medicaid in the mid-60's,

13



states and the federal government began for the first time

paying a share of outpatient drug costs. The largest

growth, however, was in private drug insurance, which had no

measurable role in 1960, but grew from 3.4% in 1970 to an

estimated 18.4% of total expenditures for drugs and other

medical nondurables by 1988 (Office of National Cost

Estimates, 1991, 213). The growth of third-party drug

coverage has paralleled the rising concerns over the recent

increases in drug expenditures. Private third-party payers

began utilizing some of the same strategies as the federal

government, such as the imposition of drug formularies to

restrict drug availability, as well as placing limits on

reimbursement for multi-source generic drugs. As drug costs

have grown, these third parties also began to take greater

advantage of the price-competitive nature of the retail

market for prescription drugs and have used this competition

to restrain the pharmacy revenue component of total drug

expenditures. While competition for third-party insurance

contracts has helped to hold pharmacies' net income in

check, rising drug demand fueled by:

- new drugs;

- an aging population with more chronic and disabling

conditions;

- a rising supply of physicians; and

- a lowering of out-of-pocket costs to the consumer

through health insurance,
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has combined with price increases from drug manufacturers to

create the rapid rise in total drug costs. This rise in

total drug costs has also been shouldered to an increasing

degree by the private health insurers who provide drug

benefits (Office of National Cost Estimates,1991).

Private third-party payers have now begun to try other

means of lowering drug costs. One of those strategies was

the shifting or sharing of costs by the consumer through the

use of increasing copayments and deductibles for drugs.

These methods have been used to re-introduce and reinforce

the basic economic incentives of price and demand back into

the drug consumption decisions of consumers. Research by

the Rand Corporation on the impact of health insurance has

shown that consumers have a somewhat price elastic response

to drug consumption, i.e., increasing drug copayments and

deductibles tend to reduce demand. The reduction in demand

does not, however, appear to be selective between

"necessary" and "unnecessary" drug use (Newhouse, 1978). The

RAND research also found that prescription drugs used for

chronic disease treatment and maintenance were virtually as

likely to be foregone by consumers as those used for acute

or self-limiting conditions.

Third-party payers are also beginning to use

copayments and deductibles to create incentives for

consumers and providers when selecting a multi-source

(generically available) drug product (Richards, 1985).
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Since all states now allow, and some require, that the

patient, in consultation with the pharmacist, engage in drug

product selection, the third-party payers have used this

ability to select less costly generic drugs and have

instituted price differentials between brand and generic

drugs in the form of copayments and deductibles, which are

higher t for the more costly brand name drugs. These changes

in reimbursement are designed to pass on to the patient all

or part of the higher cost of paying for brand name drugs.

Also, some third-party payers who have recognized the

role of the provider (pharmacist) in this drug selection

process have created financial incentives for the pharmacist

to encourage the choice of less expensive generic drugs when

drug product selection occurs (Vibbert, 1989).

One of the problems facing those designing drug benefit

programs for third-party payers is the lack of information

regarding the impact that the various economic factors have

on the drug product selection decisions made by consumers

and pharmacists. This study examined one particular

benefit program's financial incentives and whether they

impacted on the use of generic drugs.

Purpose of the StUdy

The goal of this stUdy was to evaluate the impact of

financial incentives favoring generic drugs on consumer and

pharmacist decisions in the drug product selection process.
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In this study I have sought to determine if third-party

financial incentives made available to the pharmacist had a

significant impact on the extent to which generic drugs are

dispensed by pharmacies. I have also sought to determine if

financial incentives, in the form of a differential

copayment favoring generic drugs, had a significant impact

on the consumer's drug product selection decisions.

Hypotheses and Research Questions

This research has tested two null hypotheses:

1) The introduction of private third-party payer

financial incentives for drug plan members in the form of a

differential copayment favoring generic drugs will have no

impact on the members' rates of generic drug use.

2) The introduction of private third-party payer

financial incentives for pharmacies to dispense generic

drugs will have no impact on the pharmacy rates of generic

drug use for drug plan members.

The questions posed in this study, and the attempts at

answering them, center around the rates of generic drug use

by drug plan members before and after the introduction of an

intervention, the creation of specific financial incentives

favoring generic drugs, by a private third-party payer.
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Overview of study Design

This research utilized the experience of the major

private third-party payer in Hawaii, the Hawaii Medical

Service Association (HMSA), to determine the extent to which

the introduction of specific monetary incentives to members

and pharmacies influenced the rates of generic drug use.

The introduction of the concept of new financial incentives

favoring generic drugs was implemented by HMSA beginning

January 1, 1986. A natural experiment was thus begun

allowing comparisons of the impact of these incentives among

both members of the drug plan and the pharmacies.

The financial incentive provided to drug plan members

was in the form of a copayment differential. Beginning

January 1, 1986, selected drug plans had their drug benefit

changed to a three dollar copayment per prescription for

brand name drugs and a two dollar copayment for generic

drugs.

The pharmacy incentive which also began January 1,

1986, was in the form of an increased reimbursement for each

generic drug. since the incentive was calculated on a per

unit basis for each drug, the actual dollar incentive per

prescription for the pharmacy varied according to the

specific drug and quantity dispensed in each prescription.

Based on the mix of generic drugs in HMSA's drug claims data

and the average quantity per prescription, it was estimated
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that the average pharmacy incentive was in the range of

$1.00 - $1.25 per generic prescription.

The time frame of this study was modified due to

problems incurred in the retrieval of historical data from

the HMSA paid drug claims data base. In the initial design,

the study was to encompass a two year period (1984 and 1985)

prior to the introduction of the generic incentives and an

eighteen month period after its introduction as the bases

for determining generic utilization.

When actual data extraction was attempted, however, it

was determined that only 'lclean" data could be extracted for

the period prior to the generic incentive beginning with

claims dated from February, 1985. No problems were incurred

with claims data extraction from February through the ending

period of the study, June, 1987. The final time frame

became the eleven month period from February through

December in 1985, and will be referred to as the pre

incentive period, and the eighteen month period from

January, 1986 through June, 1987 as the post-incentive

period.

Paid drug claims data from HMSA for the above time

periods were used as the major data source for the study.

From these data, which included all prescription drugs, a

group of generic drugs were selected and used to create a

Generic Drug Utilization Index (GDUI) to be used as an index
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of overall generic drug use. The generic drugs were

selected for the index based on the following criteria:

1) The drug was available generically on or before

January 1, 1984;

2) The drug had at least one generic equivalent

included in the Hawaii state Substitution Formulary

(the state's list of drugs substitutable under Hawaii

law) from January 1, 1984 through June 30, 1987;

3) The drug had a claims frequency of at least 25

claims per year for the years 1984, 1985 and 1986 and

at least 13 claims for the six month period from

January 1, 1987, through June 30, 1987;

4) The drug was not included in one of the five

following antibiotic exception categories:

a. Ampicillin

b. Amoxicillin

c. Erythromycin

d. Penicillin

e. Tetracycline

and;

5) The drug was not one of the drugs identified as

likely to have a high rate of physician prohibition of

generic substitution. Under Hawaii law, physicians may

prohibit the patient from receiving a generic drug by

writing the prescription for a brand name drug and
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specifying in his/her own handwriting the phrase "Do

Not Substitute."

The construction of the Generic Drug Utilization Index

(GOUI) allowed for a consistent measure of generic drug use

in comparing the rates of generic drug use between

pharmacies and between drug plans.

Data from the pre-incentive period and the post

incentive period were used to determine the generic drug

utilization rate for each pharmacy and for each of the two

HMSA drug plans under examination. The claims data were

aggregated by pharmacy by month resulting in a generic drug

utilization index rate calculated for each of the 109

pharmacies by drug plan by month.

Assumptions and Limitations

Assumptions

Certain assumptions regarding the behavior of consumers

and providers were utilized in this study. The main

assumption was that the decision about drug plan members

accepting generic drugs or pharmacists dispensing generic

drugs, was influenced by the desire to maximize utility on

the part of the decision-maker. In the case of the

consumer, this fits the classic consumer decision model,

where a choice exists between two competing goods, a brand

versus a generic prescription drug. The consumer evaluates

the two choices, using information about price and quality,
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to form an opinion about the perceived utility of each

choice.

This same decision model does not fit exactly the

situation faced by the individual pharmacist, because the

financial incentive favoring generic drug selection accrues

to the pharmacy and not the pharmacist per se. For the

pharmacist who is also an owner, the financial incentive may

be translated directly to a personal financial incentive.

For the employee pharmacist, there mayor may not be

financial incentives tied directly to the use of generics or

general incentives for the overall financial performance of

the pharmacy. For all pharmacists there are perceived

benefits and risks associated with the decision whether or

not to dispense a generic drug. Since the unit of analysis

was the pharmacy and not the individual pharmacist,

information about individual behavior was not collected.

Limitations

An initial limitation affecting the study design came

to light as a result of the data extraction. In the

original design, the study was to have included four groups

of drug plan members representing four different levels of

financial incentives toward generic drugs. The four drug

plans which were selected were as follows:

Drug Plan A - Offered to companies with 25 or more

employees and providing a benefit based on the member

paying 100% of pharmacy charge and being reimbursed by
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HMSA less a 20% deductible for new brand prescriptions,

a 10% deductible for refill brand prescriptions and no

deductible for prescriptions filled with generic drugs.

Drug Plan F - Offered to federal government employees

and retirees and providing the same drug benefit as

described for Plan A in the pre-incentive period and in

the post-incentive period a benefit of a $3 copayment

per prescription for brand drugs and $2 copayment for

generic drugs.

Sugar Drug Plan - Offered to employees and retirees of

sugar companies in Hawaii and having a drug benefit of

a fixed copayment of $1 per prescription, brand or

generic. Drug plan members from each sugar company

were restricted to a pharmacy who had contracted with

HMSA on a capitated basis to provide drugs to this

population.

HMO Drug Plans - Offered to employees of companies that

provided HMSA's HMO Hawaii medical and drug plans and

provided a drug benefit having a fixed copayment of

from $1 to $2 per prescription regardless of whether

brand or generic drugs were dispensed.

As a result of the data extraction, problems with two

of the drug plans were discovered. The drug plan which was

offered only to employees of Hawaii's sugar companies under

an HMO arrangement with a closed panel of physicians and
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pharmacies, had data in 1985 for only a single pharmacy.

Because this drug plan was available only to a very limited

number of pharmacies and only on a capitated basis, the drug

claims submitted for members of this plan were used by HMSA

only for statistical purposes to determine member

utilization rates and consequently were not part of the

regular drug claims process. It was not possible to

retrieve or reconstruct these data, and as a result the

sugar medical drug plan was deleted from the study.

These sugar plan members were to have represented a

group of consumers with no financial incentive to use

generic drugs since their drug plan was based on a fixed

copay of $1 per prescription regardless of whether brand or

generic was dispensed. This group would also have provided

a situation where the participating pharmacies received no

additional financial incentive for the dispensing of generic

drugs to this drug plan population. While this group of

members had no incentive in their plan, their choice of

pharmacies was restricted to a single pharmacy location for

each sugar company and the contracted pharmacies had a

significant financial incentive to use generic drugs,

because they were paid on a capitated basis. Any excess

costs associated with the dispensing of brand names were

borne by the pharmacy.

Another drug plan which was to have been included in

the study consisted of members with HMO medical coverage
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whose plan allowed them to go to any pharmacy of their

choice. During the time of the study this drug plan was to

have represented members who paid a fixed dollar copayment

($1 or $2 per prescription) with no differential in

copayment favoring the use of generic instead of brand name

drugs. It was discovered at the time of data extraction

that a total of only 85 drug claims for the pre-incentive

period (2/1/85 to 12/31/85) were in the system and only 17

of the 109 pharmacies had any claims for members of this

drug plan. This plan was to have represented a situation

where plan members paid a fixed copayment with no incentive

toward generic use, while the pharmacies they patronized

were being given an incentive favoring generic drug use.

While the loss of these plans limits the scope of the

analysis, the remaining plans (Plan A and Plan F) represent

a contrasting situation which provides a basis for analyzing

the impact of a change in one plan's form of generic

incentive (Plan F), while the second plan (Plan A) retained

a different form of generic incentive during the entire

periOd of the study.

Some of the limitations of the study are directly

related to the decision-making models outlined previously.

One of these limitations is the lack of information

regarding the attitudes and perceptions of both consumers

and pharmacists in the study popUlation toward generic drugs

prior to the introduction of the financial incentives.
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without this baseline information, it is not possible to

know whether consumers or pharmacists had a generally

positive, neutral, or negative overall perception of generic

drugs. Since the consumer analysis examined generic use

rates at an aggregated level, representing the collective

decision-making of all the consumers in a given health plan,

and since all the plans represented several thousand consum

ers in each plan, it was likely that a diversity of

positive, neutral and negative attitudes existed among plan

participants. Since the analysis compared generic use rates

between groups and the influence of various levels of

financial incentives, there was no reason to expect the

distribution of positive, neutral or negative attitudes

toward generic drugs to be significantly different among the

two drug plan memberships.

Also, by comparing generic use rates between the two

plan groups prior to the introduction of the incentive, it

was possible to infer from their generic use whether any

pre-intervention differences in attitudes were likely to

have existed. Thus, for the analysis of the effect of

differential copayments on the generic use rates of

consumers, the perceptions and opinions of the individual

consumers about generic drugs during the study period was

not an issue that this study has dealt with.

The pharmacies' generic use rates may have been

impacted significantly by the attitudes and perceptions of
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the individual pharmacists toward generic drugs (Mason and

Bearden, 1980; Carroll et. al., 1986; Carroll at. al.,

1987). While no data exist that measures Hawaii

pharmacists' attitudes and perceptions about generic drugs

before or during the study period, it is possible to infer

from their generic use rates prior to the introduction of

financial incentives something about their attitudes and

perceptions toward generics. Data on each pharmacy's

generic use rate prior to the intervention indicated that

pharmacy behaviors toward generics varied considerably.

Another concern was the extent to which external events

relating to generic drugs might change pharmacists'

attitudes toward generic drugs. Unlike the post-study

period, which had seen a good deal of negative pUblicity

generated about the generic drug industry because of the

Food and Drug Administration (FDA) bribery scandal, the

study period of 1985-1987 was relatively free of any major

controversies regarding generic drugs (Chi, 1989, 10-I1).

No major outside events occurred in the mainland u.s. or in

Hawaii that would have been expected to significantly influ

ence pharmacists' attitudes and perceptions toward generic

drugs during the study period.

Another limitation was the inability of the study to

control for the impact of the physician on the generic use

rate. Physicians in Hawaii may prohibit generic

substitution on any prescription by specifying in their own
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handwriting the phrase liDO NOT SUBSTITUTE," generally

referred to in other studies as Dispense as Written (DAW)

instructions. No reliable data existed on the extent to

which Hawaii physicians utilized their DAW option before or

during the period of the study. No data element for DAW was

collected as part of the claims data by HMSA. The design of

the Generic Drug Utilization Index attempted to address this

limitation by excluding drugs which had a high likelihood of

physician DAW.

with respect to the analysis on consumers, it was

likely that physician selection by health plan members was

probably not influenced by any physician's relatively high

or low use of DAW in the writing of prescriptions. There

was no indication in the literature that physician attitude

toward generic drugs had ever been studied as a criterion

used by consumers in choosing a physician. Even the

physicians themselves were unlikely to know whether they

were a high or low utilizer of DAW relative to their peers,

since this information was not readily available or

pUblished anywhere. For the purpose of this study, there

was no information on the impact of physician mandated brand

name drug use on the HMSA claims data.

with respect to the analysis of generic use rates by

pharmacies, the DAW issue presented a problem not easily

resolved. There were two aspects of the DAW problem for the

pharmacy analysis. First was the question of whether DAW
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prescriptions were evenly distributed across pharmacies.

Second was the question of whether the overall DAW rate was

relatively constant over the time period of the study. with

respect to the first question, it may be possible that for

some pharmacies there could have existed a concentration of

physicians in their market area who had a high frequency of

prohibiting substitution. Given the limitations of the

data, it was not possible to rule out that certain pharmacy

market areas had varying distributions of DAW prone

physicians. Thus, in any comparisons between pharmacies,

particularly those in different market areas, this

limitation to the analysis of differences between pharmacies

existed. With respect to the DAW rate over time, there was

no reason to suspect that the DAW rate changed significantly

over the study period.

It could be argued that the extent of physician DAW was

the determining factor in why a given pharmacy had a high,

moderate, or low generic use rate prior to the financial

intervention. However, most published research indicated

the extent of DAW found in their studies ranged from a low

of 1.3% to a high of less than 5% of multi-source

prescriptions (Masson and steiner, 1985~ Goldberg and

Burton, 1986~ Carroll et. al., 1987b; DeVito et. al.,

1986a).

At the level of analysis of any individual pharmacy it

was possible, however, that a concentration of prescriptions
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from high DAW rate physicians could occur in the market area

of the pharmacy. This could have resulted in a lower

overall generic use rate for a pharmacy that was not related

to any decision regarding dispensing generics by those

pharmacist(s). One way in which the study did try to

control for this was to exclude drugs from the generic index

which historically had been shown to have a high DAW rate.

Thus drugs such as digoxin (Lanoxin), furosemide (Lasix),

theophylline (Thea-Our) and diphenylhydantoin (Oilantin),

which are in so called "critical categories," were excluded.

The construction of the GOUI sought to minimize the

likelihood that OAW rates would affect the pharmacy specific

generic use rates.

Given the scope of the study involving all pharmacies

in the state, and the twenty nine month period of the study,

it was not deemed practical to sample actual prescriptions

in each pharmacy over this period to determine a true DAW

rate by pharmacy. Another alternative considered was to

survey each pharmacy and ask them to estimate the OAW rate

for their pharmacy each year from 1985 to 1987. While this

might have given an estimate of both the extent and trend in

DAW, the estimates would have been sUbject to all the

problems associated with historical recall. Also, for

pharmacies that did not respond, consideration would have

had to be given for dropping them from this part of the

analysis. Given the difficUlties cited and the design of
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the GDDI to minimize the impact of physician DAW, it was

felt that this was an acceptable limitation.

Summary

This chapter provided an overview of the research and

the background of the problem. A brief background on the

costs of medical care in the United States and the part that

drug costs have played was provided as part of the broad

context of the problem. The on-going concerns over medical

care cost inflation have led to a multitude of cost

containment initiatives, including many aimed specifically

at the drug cost component.

The drug cost containment initiatives were shown to

have arisen mainly from the two largest payers of drug

costs, the government and the private insurers who provide

drug coverage for their members. One particular drug cost

containment strategy, that of cost-sharing by drug plan

members in the form of copayments and deductibles, was

identified as part of the focus of this study.

In this chapter, the research purpose of determining

whether the introduction of financial incentives changed

generic use rates of drug plan members and pharmacies was

described. The main assumption that consumer and pharmacist

behavior fit a classic consumer decision model was discussed

along with the limitations of the study design.
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Chapter two will review in greater depth the historical

and current background of medical care cost containment and

provide the larger context in which this research was

conducted. The review of the literature then focuses on the

specific knowledge available about drug cost containment

strategies and the use of generic drugs.
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CHAPTER 2

LITERATURE REVIEW

This literature review is intended to provide a focus

for the reader by initially considering the broader context

of medical care cost containment. The remainder of the

chapter contains a review of the research and findings

related to drug cost containment and the role of generic

drugs. A framework is presented with which various drug

containment strategies are categorized.

Medical Care Cost Containment

A review of the history of cost containment initiatives

in the u.s. traces a path in the last 30 years which has

moved generally from a more regulatory oriented approach in

the 1960's to one in the 1980's which was more oriented to

market competition. While a consensus has certainly not

been reached on whether one approach has worked better than

the other, it is clear that efforts in the u.s. will likely

continue to employ strategies that are intended to impact

many different aspects of the organization, financing and

delivery of health services. Some strategies are easily

identified as having clear cost containment goals, such as

the regulatory approach of Certificate of Need, while other

initiatives, such as the Professional Review Organizations

(PRO's) have cost containment as a desirable by-product from
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their focus on the quality and appropriateness of the

delivery of medical care.

Ginzberg (1990) provided an overview of some of the

major cost containment initiatives. The late 1960's and the

1970's could be characterized as the time when the federal

and state governments approached cost containment through

planning and regulatory strategies. Most of these efforts

focused on placing constraints on the price and supply of

expensive health resources, such as hospitals, and limiting

the rapid adoption of expensive new technology. At the same

time the government was funding expansion of the supply of

health personnel, particularly physicians, and encouraging

the movement from hospital-based services to ambulatory

care.

The lack of success of these efforts, combined with the

general swing of United states politics to approach problems

with less regulation and more reliance on market forces, saw

during the 80's a move toward strategies based on market

competition to control the costs of medical care. Ginzberg

characterized this approach as having four specific

developments at its foundation: the introduction of

prospective pricing through Diagnosis Related Grouping

(DRG's) for hospitalized patients; the growth of new types

of organizations based on prepaid health care delivery; the

increasing supply of physicians; and the growth of for

profit medical care in a number of sectors of medical care
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delivery. He goes on to point out that the overall success

of cost containment must be measured in terms of containing

all health care system costs without impairing quality. He

makes the case that cost-shifting from one payer class to

another (government to private) or from one type of care to

another (hospital to ambulatory) does not in and of itself

constitute success in the broad system perspective. While

this point is well taken, its application in a competitive

market is somewhat stymied when competitors (third-party

payers and managed care organizations) instituting cost

containment strategies view success from a less than global

or systems perspective.

Cost concerns have generally focused on the "big

ticket" items in medical care, the hospital and physician's

services. While not as prominent, the major third-party

payers, both government and private, have been waging a

cost-containment battle focused on drug costs. Like the

history of overall medical care cost containment, drug cost

containment has had components of the regulatory approach,

such as government price controls and has more recently

followed the trend to pro-competitive strategies to slow the

rate of drug cost increases.
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Drug Cost Containment

Components of Drug Costs

When reference is made to drug costs it is important to

know who is describing drug costs and from what perspective.

This study took the perspective of the third-party payer

when defining drug costs. This limits the definition of

drug costs to those drugs which require a prescription, and

does not include expenditures by consumers for over-the-

counter medications. Curtiss (1986, 2431) defined drug

costs as "the total cost of the drug benefit program

[equaling] (Average Price/Rx) x (Total Number of Rx's) +

Administrative Expense." For purposes of this study, the

administrative expense component is not an issue, since we

are not comparing models of drug benefits which vary in

their administrative expenses. Another model utilized by

Richards (1985, 33) provides a slightly expanded version of

the above model while maintaining the third-party viewpoint:

A = B + C X D

Total Selected Pharmacist units of
Drug = Drug + Fee or X Service
Costs Product Markup

Costs

(B + C = Cost Per Unit)

Both models essentially equate total drug costs to drug

price, or cost per unit, mUltiplied by drug demand, or the

total units of service dispensed by the pharmacy. Because
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so much third-party attention has focused on the cost of

offering the drug benefit, the expanded model provides a

better means of categorizing third-party cost containment

initiatives which deal with mUltiple elements of the price

or cost per unit variable.

Total drug costs to the payer are a reflection of

multiple variables, all of which are changing over time.

The recent rise in drug costs have been attributed to net

increases in some of the elements that make up the cost per

unit as well as in the factors which influence the demand

for prescription drugs.

Most of the increase in cost per unit is attributable

to the inflation in the acquisition costs of drugs by the

pharmacy from the drug manufacturers, who in turn passes

these increases along to the purchaser. Recent arguments

have been put forth that provided two contrasting views of

why prices have risen so rapidly. The drug manufacturers

have attributed their need for these price increases to the

pharmacy based on the large dollar investment and risks

associated with research and development of new drug

entities. Others, inclUding House Energy and Commerce Health

Subcommittee Chairman Henry Waxman, as stated in this

article, have likened it more to profiteering by the drug

companies (Vibbert, 1989, 39-41). Regardless of the

justification, drug price increases by the brand name drug

manufacturers have risen faster than overall inflation.
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Another factor which has caused average prescription

costs to increase is the constantly changing mix of drugs.

As new drug entities are introduced and older drugs become

less frequently prescribed, the price of the "average" drug

will increase, since newer drugs may cost 5 to 10 times more

than those they replace.

For example, Micronase, a second generation

sulfonylurea used to treat diabetes, costs approximately

$24.00 per 100 tablets. This drug has captured market share

previously held by generic chlorpropramide, a first

generation drug, which costs less than $2.00 per 100

tablets. This phenomenon might aptly be termed "therapeutic

class creep," where the disease treated remains constant

while the cost of drug treatment rises dramatically. Drug

manufacturers characterize this as the continual improvement

of existing therapies with substantial increases in the

marginal benefits derived by the patient. Unfortunately,

given the limited degree to which physicians are aware of

drug costs there is little consideration of cost to balance

against the prn:rr.nt'irmal claims of benefits made by the drug

manufacturers. One strategy, discussed later, uses limited

drug formularies to bring more cost-benefit analysis into

the decisions about drug product selection.

The one component of drug prices which third-party

payers have been able to effectively control has been the

price or markup charged by the pharmacy. The third-party
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drug plans have been able to use their control of market

share, and the ability to translate that control into

competition between pharmacies, to secure third-party

contracts whose decisions are almost totally based on price

(Curtiss, 1986). Third-party payers have utilized the so

called managed care initiatives to offer additional business

to the pharmacy via preferred provider or exclusivity

arrangements, in exchange for even greater discounts off the

pharmacy's usual and customary prices. Third-party payers

have been able to use their leverage, and the

competitiveness of the pharmacy market, to hold pharmacy

fees or markup virtually constant.

overview of Drug Cost Containment strategies

Using Richard's categorization scheme, it is possible

to delineate a number of possible cost containment

strategies and classify them according to which component of

the model which they are intended to impact (Richards,

1985).
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TABLE 2.1
Drug Cost Containment strategies

A. Drug Product Costs

1. Encourage/require pharmacist drug product

selection (generic sUbstitution).

2. Set maximum allowable costs on multi-source drugs.

3. Create limited drug formularies.

4. Create financial incentives for economic

selection.

5. Establish buying groups/bid purchasing.

6. Pay for selected less costly OTC drug

alternatives.

7. Limit drug quantity per prescription to reduce

waste.

8. Promote therapeutic substitution responsibility

for pharmacists.

B. Pharmacist Reimbursement

1. Create cost containment goals tied to pharmacist

reimbursement.

2. Minimize pharmacist fee/mark-up.

3. Expand drug quantity per prescription to reduce

the frequency of prescriptions.

4. Pay drug cost only; patient pays pharmacist feel

mark-up as copayment.
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c. containing utilization (Units of Service)

1. Drug utilization review.

2. Place limits on the number of prescriptions per

patient.

3. Increase patient's copayment/coinsurance.

4. Require preauthorization of expensive drugs.

5. Influence physician prescribing behavior.

6. Place physicians at risk for a portion of total

drug costs.

7. Institute restrictive drug formularies.

8. Offer catastrophic drug coverage option with a

high annual deductible.

Most of the strategies listed above have been or are

currently being used by third-party payers. For the most

part, few have been rigorously evaluated for their

effectiveness and reports in the literature are sparse. The

following sections will deal with the research and findings

that relate to generic drugs and the role of third-party

payers in drug cost containment.

Cost containment and Generic Drugs

In order to examine the reasons behind generic use, it

is helpful to have a picture of who is involved in decision

making about how a prescription is filled. The initial

determinant of whether a prescription may be generically

filled rests with the choice of drugs by the physician.

Approximately 50-60% of the prescriptions written are for so
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called single-source drugs, those for which there is only

one manufacturer who enjoys patent protection of its brand

name drug. If a physician chooses to prescribe a multi

source product, one for which generic drug alternatives are

available, he or she may still prohibit substitution by

specifying that only the brand name be dispensed. At the

point the prescription is presented to the pharmacist, he or

she becomes an advisor to the patient concerning the

decision whether a generic or brand name drug is actually

dispensed. As with many decisions in health care where

patients are presented with a choice, evidence suggests that

patients rely heavily on the opinions and advice of the

professionals involved to make their decisions (Bearden and

Mason, 1978).

One of the key reasons for the growth in generic drug

use has been the existence of legal authority for the

pharmacist to engage in what has been deemed drug product

selection. Drug product selection (DPS) was originally a

privilege enjoyed by all pharmacists up until the 1950's.

With the advent of mass produced drugs and the emergence of

the large pharmaceutical manufacturers, all of the states

were lobbied and eventually passed some form of anti

substitution legislation that forbade the pharmacist from

deviating from dispensing the exact entity specified by the

physician (Federal Trade Commission, 1979). These

prohibitions allowed the manufacturers to build brand
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recognition and some degree of brand loyalty a~ong

prescribers, who were told that "brand" equates to a

guarantee of quality.

In the late 1970's the Congress, with urging from

consumer groups, began looking into the virtual monopolies

held by the brand name manufacturers. At the same time,

various states were beginning to consider legislative repeal

of anti-substitution statutes in order to re-introduce some

price competition into the prescription drug market by

allowing registered pharmacists to engage in drug product

selection.

In 1979, the Federal Trade Commission issued a report

on the influence of anti-substitution laws recommending

their repeal and suggested that the sUbsequent growth of

generic drugs could save millions of dollars from the

nation's drug bill. The report also included model

legislation that states could use in drafting their DPS

laws. The report hypothesized that brand drug

manufacturers, in response to the introduction of these

generic competitors, would likely choose to engage in price

competition (Federal Trade Commission, 1979).

As it has turned out, these predictions have largely

proven to be false. Instead of engaging in price

competition as patented products have become available

generically, the manufacturers have tried to maintain market

share by casting doubts about the equivalence of generics to
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the brand name product and have used their superior quality

argument as a means to avoid competition based on price

(consumer Reports, 1987, 480-5). In fact, most drug manu-

facturers have continued to increase the price of their

products even after they have become generically available,

almost the opposite of what was predicted (Laughery, 1989).

Another reason the kind of savings envisioned by the FTC

report and others have not been realized is pharmacists

apparent reluctance to engage in drug product selection or

generic drug substitution (Masson and steiner, 1985).

The degree to which pharmacists engage in DPS, and the

resultant levels of generic drug use, has become an area of

considerable research. One area of research has focused on

the impact variations in state dispensing laws has had on

generic use. The National Center for Health Services

Research (NCHSR) published Generic Drug Laws: A Decade of

Trial - A Prescription for Progress (Goldberg et. al.,

1986), which reviewed the research and findings to that

point regarding the state of knowledge about drug product

substitution. The summary chapter (DeVito et. al., 1986b)

categorized the research on drug product substitution into

the following ten different SUbject areas:

1. Consumer, physician, and pharmacist attitudes,
awareness and understanding of drug product
substitution laws.

2. Changes in the pharmaceutical industry in
relationship to drug product substitution
laws.
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3. Prescription characteristics in relationship to
drug product substitution laws.

4. Characteristics of actually substituted
prescription.

5. Pharmacy and pharmacist characteristics in
relationship to drug product substitution.

6. Physician characteristics in relationship to drug
product sUbstitution.

7. Method of payment in relationship to drug product
substitution.

8. Quality of care in relationship to drug product
substitution.

9. Savings from drug product sUbstitution.

10. Provisions of state laws in relationship to drug
product sUbstitution.

As is apparent from the short descriptions, the

research reviewed touched not only on the impact of generic

drug laws, but also on the other key elements in the complex

set of factors which influence drug product selection.

other research on generic drug use has focused on the

role of the prescriber in influencing the final outcome of

drug dispensing. The laws in all states have made some

provision which allows for prescribers to prohibit drug

sUbstitution. As the research has shown, the relative ease

of restricting sUbstitution as provided by different state

statutes is probably the greatest determinant of the levels

of prohibition of substitution (Lexchin 1986; Masson and

Steiner, 1985; Goldberg and Burton, 1986). Research seems

to indicate that the DAW phenomenon may have the greatest

impact on the overall use rate for generics when prescribers
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view a drug's characteristics as an important variable in

deciding when to prohibit substitution or specify dispense

certain drug classes, such as where safety margin or

therapeutic response is within a narrow range (Lexchin,

1986; Mason and Bearden, 1980).

Another area of generic drug research has been on the

role of the consumer in the dispensing process. In their

1978 article, Bearden and Mason looked at consumer attitudes

toward generic drugs and the role of the consumer in that

process. They point out that, at the time of their study,

consumer perceptions based on their concerns regarding the

risks involved and on their beliefs concerning the filling

of drug prescriptions generically by pharmacists have been

neglected in discussions involving generic drugs. They

tried to make the case that consumer opinions, particularly

reservations and concerns, would hinder consumer acceptance

of generic drug substitutions.

In a follow-up research report in 1980 these same

researhers looked at all three of the decision-makers in the

generic use process, the consumer, the pharmacist, and the

physician, and their perceptions about the issues

surrounding generic drugs. (Mason and Bearden, 1980) While

their research identified the issues which were important to

each group, there wer.e no inferences made about how the

groups interact in determining whether a generic drug is

eventually dispensed. The issues they identified were from
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the consumer perspective regarding relative cost and quality

of generic versus brand name drugs corroborated their

earlier study, yet no research has been reported that

relates how these consumer, pharmacist, and physician

beliefs interact, and how they all relate to the actual use

of generic drugs.

Research has yet to test the extent to which each of

the decision-makers contribute to actual total generic drug

use. Research into the drug information seeking behavior of

consumers has confirmed that consumers look to both the

physician and the pharmacist as key sources of information

about prescription drugs. Thus it is likely that consumers'

perceptions about generic drugs reflect a dependence on the

other two decision-makers, the physician and the pharmacist

(Morris et. al., 1987).

A fourth area of research has looked at the role of the

pharmacist in determining generic drug use. Carroll et. ale

(1986) studied various aspects of the pharmacist-generic

drug relationship. They used the model from Mason and

Bearden (1980) of pharmacists' perception of risks

associated with generic substitution and used this to

examine the relationship between perceptions and actual

self-reported generic substitution behavior. The study

suggests that, despite the fact that physicians and patients

generally leave the generic decision to the pharmacist, and

the fact that it is in the pharmacists economic interests to

47



substitute a generic, the reason for relatively low actual

generic use is the pharmacist's reluctance to dispense

generically because of certain perceived risks. The study

goes on to test the relationships between six dimensions of

risk, 1) financial, 2) social, 3) psychological,

4) performance, 5) safety and 6) convenience, and the degree

of influence each factor had on self-reported substitution

behavior. As expected, pharmacists who perceived greater

risk reported a lower likelihood of engaging in generic

substitution.

The analysis also showed, however, that less than 10%

of the variance in substitution between pharmacists was

uniquely attributable to the differences in perceived risk.

The factors found to have the most impact on perceived risk

were those relating to generic product quality and the

perceived equivalence with the brand name drug. The study

concluded that efforts aimed at reducing pharmacist's

perceived risk would yield greater generic drug selection

than those strategies which focussed on social, financial,

or convenience factors. A key conclusion from this study as

it relates to my research, however, stated, "A more complete

model might be developed by considering pharmacists'

willingness to take risks, their perceptions of the benefits

of generic sUbstitution and examination of the importance of

profit in pharmacists' substitution behavior ll (205).

Subsequent research confirms the importance of the

48



components of a pharmacist's attitude toward generics as a

determinant of the likelihood of a pharmacist to use

generics (Carroll et. al., 1987a). To date, no

comprehensive model has been tested, yet third-party payers

and others who wish to stimulate further the rising use of

generics continue to try to influence pharmacists' behavior

with a variety of strategies inclUding financial incentives.

In summary, the reported studies have drawn the

following important conclusions regarding generic drug use:

1. Generic drug use has the potential for generating

significant cost savings.

2. The significant savings have not been fUlly

realized because of real or perceived barriers

to generic use.

3. A real barrier to generic use is the prohibition

of substitution by physicians. The exercise of

this privilege varies depending on physician

factors, specific drug characteristics, and

the relative ease with which state laws

allow physicians to exercise their DAW

prerogatives.

4. Perceptual barriers in the form of negative

attitudes toward generics generated mainly by

concerns over quality exist for physicians,

consumers and pharmacists.

5. Economic incentives for both pharmacists and
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consumers to dispense and use generic drugs have

been tried. The extent to which these economic

incentives influence their behavior and the

ultimate use rates of generic drugs is not

known.

Summary

This review of the literature began with a broad

overview of medical care costs to provide a background and

context for this dissertation. The role of prescription

drugs as a minor, but growing, component of total medical

care costs was discussed. The review of drug and overall

medical care costs provided the background and rationale

behind the initiatives for medical care cost containment.

Cost containment efforts over time were shown to have

moved from a more regulatory approach in the 1960's and

1970's to efforts in the 1980's geared'to utilizing market

forces and competition to restrain rising medical care

costs. Drug cost containment, like medical care cost

containment, also evolved into strategies geared to the

competitive market for prescription drugs.

A model was presented which broke down the various

components of prescription drug costs. The model described

the elements which make up both the demand ap~ the cost or

price of prescription drugs. The two components (demand and

price) are shown to determine total drug costs.
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Within the various drug cost containment strategies,

the role of generic drugs was discussed. The promotion of

the use of generic drugs was traced from the beginnings when

state laws were changed to return to pharmacists the

opportunity to engage in drug product selection, to the

present where third-party payers have begun to offer

financial incentives to consumers and providers to encourage

the increased use of generic drugs.

The research on generic drug use and its many facets

were reviewed. Some of the important findings reviewed

included:

1. The direct relationship between attitudes held by

consumers, physicians, and pharmacists toward

generic drugs and their sUbsequent behavior.

2. The existence of a relationship between the type

of drug and the likelihood of generic drug use.

3. The importance of differences in drug product

selection laws from state to state in influencing

generic drug use.

4. The fact that variations exist in rates of

physician prohibition of generic drug substitution

and are related to both physician characteristics

and the drugs being prescribed.

5. Actual generic use rates have generally been lower

than hoped for by government policy makers and

private third-party insurers.
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Important questions concerning generic drug use remain

unanswered. One key question yet to be adequately addressed

is the influence that economic incentives have on those

making decisions about the consumption of generic drugs. In

Chapter 3, a description of the research methods employed in

examining how financial incentives favoring generic drugs

impacted the choices of consumers and pharmacists in Hawaii

will be presented.
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CHAPTER 3

RESEARCH METHODS

Research Design

overview

Implementation in Hawaii of a new generic incentive

for pharmacies and a revised incentive for selected drug

plan members by the state's largest health insurer (HMSA)

created an opportunity to study how both consumers and

pharmacies reacted to these changes. A program evaluation

approach was employed to examine generic drug utilization

rates on both a pre- and post-intervention basis to

determine the impact of generic incentive changes on the

utilization rate of generic drugs.

Design Limitations

It would have been desirable to find a control group of

both consumers and pharmacies to use as a basis for

comparison in this study. One or more control groups would

have allowed a means of measuring the extent to which

generic drug utilization may be changing in the study

environment without the implementation or existence of

third-party financial incentives favoring generic drug use

for both consumers and pharmacies. However, because of the

market share held by this particular health insurer (HMSA),

there were no pharmacies in Hawaii that did not participate

in the HMSA drug plans. With respect to a consumer control
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group, all HMSA drug plans participated in the generic

incentive program and thus no control group of HMSA plan

members could be constructed.

Consideration was also given to constructing a control

group consisting of Medicaid patients in Hawaii who utilize

the same pharmacies, but who have no incentive to use

generic drugs. However, other studies have suggested that

there is a significant "spill-over" effect in pharmacies

between the Medicaid and private third-party programs in the

use of generic drugs (Goldberg and Burton, 1986; Carroll ~

al., 1987b). Their conclusion, which is consistent with the

author's own experience, is that pharmacies' generic

dispensing behavior is relatively consistent across both

pUblic and private drug benefit plans.

Also, the Medicaid program does have certain financial

disincentives to the use of brand name drugs in the form of

Maximum Allowable Costs (MAC) on a selected group of high

volume, multi-source drugs. In the case of prescriptions

for these drugs that are not specified as "brand only" by

the prescriber, the pharmacy will be reimbursed only at the

MAC rates (far below brand drug cost), even if the pharmacy

chooses to dispense brand instead of generic. For these

reasons, the use of Medicaid patients' drug claims as a

control group was felt to be inappropriate for this study.

Given the lack of any adequate control groups, another

design problem was how to deal with whatever underlying
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trend might exist in the use of generic drugs. Because the

decision to use generic drugs is dependent on a number of

factors affecting both the consumer and the pharmacist that

are outside the scope of this study, a central question

arises as to what generic utilization rates would have been

predicted if the interventions by HMSA had not occurred. It

was initially felt that national data reported in pharmacy

trade pUblications might be useful in measuring any

underlying trend in generic use. All of these reports,

however, measured either the market share of generic versus

brand name prescription drug use or the raw numbers of

generic versus brand name prescription drugs dispensed by

u.s. pharmacies.

In addition to reflecting likely changes in consumer

and pharmacy behavior with respect to generics, these

statistics also are greatly affected by the introduction of

new generic entities for some high volume drugs which had

previously been available only by the brand name. Thus, the

national data do not differentiate between gains in overall

generic drug use due to increases in the availability of

more drugs for Which generic alternatives exist and the

extent of any changes in consumer and pharmacy behavior

toward an existing mix of brand and generic drugs. The

national data simply indicate that as a result of all the

factors the use of generic drugs is increasing.
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Generic Drug utilization Index

In order to isolate and measure changes in the

utilization of generic drugs over time in the study

population, I constructed an index of generic drugs, the

Generic Drug Utilization Index (GDUI). In order to be

included in the index a generic drug had to meet each of the

following criteria:

1. The drug must have been generically available

during the entire study period (1/1/84 through

6/30/87) to pharmacies in Hawaii, as measured by

the drug entity, having been off-patent and

available from at least one generic manufacturer

on or before January 1, 1984;

2. The drug must have had at least one generic

equivalent listed in the state of Hawaii's Drug

Substitution Formulary continuously for the entire

study period.

3. The drug must have had a claims frequency of at

least 25 claims per year in each of the years

1984, 1985, and 1986, and at least 13 claims for

the six month period January 1, 1987, through June

30, 1987.

4. The drug must llQt have been identified as one of

the following drugs which has a high potential for

physician prohibition of drug product selection,

based on previously cited studies (DeVito eta al.,
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1986b) and my experience as a practicing

pharmacist in Hawaii:

BRAND NAME

Lanoxiin
Lasix
Synthroid
Premarin
Theo-Dur
Coumadin

GENERIC NAME

Digoxin
Furosemide
Levothyroxine
Conjugated Estrogens
Theophylline Sustained Released
Warfarin

5. The drug must not have been one of the five

following antibiotic categories associated with

prescriptions which are frequently written

generically by physicians and for which the

distinction between generic and brand name drug is

no longer significant:

BRAND NAME

Amoxil
Totacillin
E-Mycin
v-Cillin K
A.chromycin

GENERIC NAME

Arooxicillin
Ampicillin
Erythromycin
Penicillin VK
Tetracycline

As a result of the application of these criteria, 156

multi-source drugs were identified and used to form the GDUI

(See Appendix 1 for listing). The GDUI was then used to

calculate a percentage generic drug use by dividing the

number of prescriptions dispensed generically for drugs

contained in the GDUI by the total of all prescriptions

dispensed for GDUI drugs.
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study population

Consumer Population

The consumer population for this study ultimately

consisted of consumers who were members of one of the two

distinct HMSA drug plans during the study's timeframe. The

membership of each plan was comprised of individuals and

families who elected to enroll in a specific drug plan

offered by their employer. The two plans in this study,

HMSA's Drug Plans A & F, were distinct entities. Drug Plan

A was made available by HMSA to private employers in Hawaii

with 259 or more employees. Plan F was the drug plan made

available by HMSA to the Federal government employees and

retirees in Hawaii. The following table shows the average

composition of the two plans during the timeframe of the

study.
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TABLE 3.1
Average Drug Plan Composition by Age and Sex

for the Years 1985, 1986 and 1987
(Population in Thousands)

6/85

Total 212
Pop.
Average 31.0

Age
% Male 49.6

Plan A

6/86

210

31.1

49.9

6/87

172

30.8

49.8

6/85

53

37.7

51.2

Plan F

6/86

54

37.9

51.0

6/87

55

38.5

51.0

Percent by Age Groups

0-19
20-39
40-59
60-79
80 & t

33.4
38.6
22.1
5.8
0.1

33.0
38.9
22.3
5.7
0.1

32.5
41. 7
21.5
4.2
0.1

28.2
24.6
28.7
17.8
0.7

27.8
23.8
28.4
19.2
0.8

27.4
23.0
28.5
20.2
0.9

These general data about plan membership are provided

to give the reader a feel for the composition of the two

drug plans. Individual members were both added to and

deleted from these drug plans during the timeframe of the

study. The study did not attempt to examine the behavior of

specific individuals toward generic drugs, and the addition

or deletion of members during the study timeframe was not

jUdged to be significant given the large membership in each

drug plan.

As the data in Table 3.1 indicate, the compositions of

the two plans are somewhat different, both in the pre-

incentive period (1985) and the post-incentive periods (1986

and 1987) in terms of age and sex composition. The Plan F

membership was, as expected, significantly older due to the

inclusion of the federal retirees with 21.1% of the members
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age 60 and over in 1987, compared with only 5.8% of Drug

Plan A in 1987 members in that category. Plan F also had a

somewhat greater proportion of males than Plan A.

While both sex and age are known to be determinants in

the quantity of prescripiton drugs used by a population, no

information exists about how these variables may relate to

generic drug use. If age and sex differences between the

two drug plan populations played a significant role in

determining generic drug use, we would have expected to see

a significant difference in the GDUI percentages in the pre

incentive period (1985) when there were no differences in

the two plans drug benefits.

Pharmacy Population

The initial pharmacy population for this study was

comprised of all the Hawaii pharmacies who were part of the

HMSA participating pharmacy (PAR) network during the entire

timeframe of the study. Of the 124 PAR pharmacies open at

the beginning of the stUdy (February, 1985), 15 pharmacies

were dropped because they ceased operation before the June,

1987 conclusion of the analysis period. While 125 new

pharmacies were opened and became PAR pharmacies at some

point during the study's timeframe, none was added to the

study since complete pre-generic incentive data (2/85 to

12/85), felt to be necessary for the data analysis, were

lacking from the new ones.
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The study excluded from consideration all Hawaii

hospital inpatient pharmacies, those pharmacies serving

exclusively the u.s. military and the pharmacies owned and

operated by the Kaiser Foundation, a staff model HMO, which

generally does not serve HMSA drug plan members. Use of

these criteria for inclusion in the study resulted in a

final population of 109 pharmacies for the study.

While the unit of aggregation for the data in this

study was the individual pharmacy, it was decided that, for

the purposes of descriptive and statistical analysis, a

means of grouping or categorizing these pharmacies should be

developed. Two levels of aggregation seemed to be

appropriate given the mix of the 109 pharmacies in the

study. The first level of aggregation was based on

separating the pharmacies into 12 groups based on their

ownership. A second level combined these twelve groups into

five distinct types of pharmacies based on their practice

setting. The following table shows the results of

categorization.
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TABLE 3.2
Pharmacy Population Aggregations

Pharmacy Group Pharmacy Type # of Pharmacies

C C 16
(Chain)

D C 14

H C 1*

.r C 2

E G 3
(Grocery)

F G 2

L G 2

M H 11
(Hospital)

N I 43
(Independent)

B p 7
(Professional)

G P 6

K P 2

Totals

12 5 109

*Note: Group H operates more than one pharmacy and was thus
classified as a Chain despite only one pharmacy meeting the
criteria for inclusion in the study.
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In order to protect the identity of specific

pharmacies, a coding scheme utilizing a four digit pharmacy

identifier code was assigned to each pharmacy. The first

character in the code was an alpha character that was

assigned to each of the twelve groups. The second character

stood for the type of pharmacy. The last two digits

identified the individual pharmacy within each group and

type. For example, the pharmacy identified as BP01 belonged

to ownership Group B within the Professional Type of

pharmacy.

study Timeframe

The period of this study was initially designed to be

from January 1, 1984, through June 30, 1987. Because of the

data problems previously described, the period of data

availability for the pre-generic incentive period was

limited to February 1, 1985, through December 31, 1985.

While the longer timeframe would have been desirable, the

eleven month period prior to the implementation of the

generic incentive was felt to be adequate in establishing an

average generic drug use rate prior to the generic incentive

change.

The post-intervention period was limited to the

eighteen months following the introduction of the generic

incentive because of significant changes in the drug

benefits for both drug plans A & F that were put into effect
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July 1, 1987. The use of an eighteen month period to

measure post-intervention generic use rates allowed

sufficient time for both consumers and pharmacies to learn

of the changes and react (positively or negatively) to the

introduction of the generic incentive.

Research Questions

Through this study, answers to questions regarding how

consumers and pharmacies responded to the introduction of

financial incentives favoring the selection of generic drugs

were sought. The central research question was whether

significant change occurred in the generic drug utilization

rate over time following the introduction of financial

incentives. The following null hypotheses were tested:

Hypothesis 1 - The introduction of private third-party

payer financial incentives for drug plan members in the form

of a differential copayment favoring generic drugs would

have no impact on the member's rate of generic drug use.

Hypothesis 2 - The introduction of private third-party

payer financial incentives for pharmacies to dispense

generic drugs would have no impact on the pharmacies' rates

of generic drug use for drug plan members.

The dependent variable in each case was the rate of

generic drug utilization as measured by the monthly Generic

Drug utilization Index. The independent variable in
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Hypothesis 1 was the drug plan to which the member belonged.

The independent variable in Hypothesis 2 was the pharmacy.

While distinct research hypotheses were constructed in

an attempt to isolate the impact of each independent

variable on the dependent variable of generic drug use, the

subsequent analysis of the descriptive data and the analysis

of variance described in Chapter 4 all point to the

interaction between drug plan and pharmacy in determining

the generic use rate. This point made here for the reader

to keep in mind is that drug plan member preferences toward

generics and pharmacy preferences interacted each time one

of the over 370,000 prescriptions that were part of this

study was filled.

Data Collection and Analysis

Data Extraction

The data were drawn from the historical paid drug

claims data files maintained by HMSA for its drug plans.

The paid claims file captured the following drug data

elements for each paid claim:

1. Member Identification Number

2. Drug Plan Group Number

3. NDC Number of Drug

4. Quantity of Drug Dispensed

5. Date of Service

6. Pharmacy Charge
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7. HMSA Allowable Charge

8. Pharmacy Provider Number

The HMSA paid drug claims data base for 1985, 1986, and

1987 was used to extract those paid drug claims which met

the criteria for inclusion in the study. All drug claims

extracted met the following criteria:

1. The date of service was within the time frame of

February 1, 1985 to June 30, 1987, and;

2. The member's group number was one of those

belonging to one of the two drug plans analyzed in

this study, and;

3. The National Drug Code (NDe) number of the drug

matched with the NDC of a drug which was part of

the Generic Drug utilization Index.

The extraction resulted in 370,075 drug claims which

met the above criteria. In order to utilize the raw

extracted claims data it was necessary to aggregate the data

by pharmacy, by month, and by each of the two drug plans.

This resulted in identification of 249 pharmacies which had

claims data fer at least 1 month during 'the 29 months of the

study.

In order to test the hypotheses of the study, it was

necessary to exclude from the study those pharmacies that

did not have paid drug claims data beginning February, 1985,

and continuing through June, 1987. Due to the closing of

some pharmacies prior to the ending of the study period, 15
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pharmacies of the 249 were dropped from the study. An

additional 125 pharmacies that were not in business before

February, 1985, were also excluded from the study because

they did not have complete claims experience prior to the

implementation of the generic incentive program. Exclusion

of the non-qualifying pharmacies (140) resulted in 109

pharmacies, all of which met the criteria for inclusion in

the study.

Description of the Data

The extracted data were used to create a data base with

the following elements:

* Pharmacy Identifier Code - A four digit code

consisting of two a~pha characters representing

pharmacy Group and pharmacy Type and a two digit

numeric code to identify the specific pharmacy ego

BPOl - represented a specific pharmacy (01)

belonging to Group B in the pharmacy Type P

(Professional).

* Drug Plan Code - a single alpha character, either A

or F, to identify the specific drug plan.

* Month - a 4 digit numeric code identifying one of the

specific months contained in the study.

* Frequency - a numeric field to indicate the number of

prescription drug claims in a month.

* Percent Generic - a four digit numeric field

calculated by dividing the claims for generic
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drugs in the GDUI by the total claims frequency

for all GDUI drugs.

For each pharmacy in the study the database contained

both a frequency and a percent generic figure by drug plan

for each of the 29 months in the study. This resulted in a

research database with 116 observations (29 months x 2 Plans

x 2 Values) for each of the 109 pharmacies in the stUdy.

Presentation of Descriptive Data

Data by Drug Plan

For each of the drug plans A and F, descriptive data

were created to examine the distribution of prescriptions

(claims frequency) and generic use by drug plan members.

The following table presents the data for each Drug Plan and

the percentage of GDUI drugs dispensed generically:
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TABLE 3.3
Generic Drug Utilization Index Rates and Claims Frequency by

Drug Plan by Month For the 109 Pharmacies in the study

Plan A Plan F

PRE-INCENTIVE PERIOD

Year Claims Percent Claims Percent
and Frequency Generic Frequency Generic
Month

8502 12,646 27.74 3,738 27.42
8503 12,773 27.66 3,979 26.59
8504 12,601 28.42 4,004 28.35
8505 12,724 30.21 3,900 28.33
8506 11,259 29.65 3,503 28.83
8507 11,149 30.46 3,726 29.92
8508 10,944 30.16 3,755 30.73
8509 10,710 31. 34 3,506 32.00
8510 11,434 32.39 3,646 31. 79
8511 10,821 32.48 3,709 31. 73
8512 11,551 32.73 3,858 31.36

Subtotal 128,612 30.21* 41,324 29.69 *

POST-INCENTIVE PERIOD

8601 12,373 33.35 2,345 29.00
8602 11,358 33.03 1,358 32.92
8603 11,583 33.54 1,298 34.05
8604 11,645 34.32 1,173 32.82
8605 11,954 34.10 1,171 32.45
8606 11,186 36.11 974 33.68
8607 8,443 35.70 962 34.30
8608 8,004 35.62 875 34.17
8609 8,073 36.79 783 34.23
8610 7,983 36.93 803 37.48
8611 7,306 36.39 748 35.29
8612 7,935 36.08 812 36.58
8701 8,353 35.68 4,007 36.06
8702 7,167 36.25 3,997 37.35
8703 8,012 36.35 4,554 38.23
8704 7,209 36.95 4,308 38.00
8705 7,047 37.69 4,289 36.72
8706 6,423 39.50 4,205 39.14

Subtotal 162,054 35.50* 38,662 36.10*

* Weighted averages based on total claims frequency.
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As the data in Table 3.3 indicates, both drug plans A

and F had increases in the average GDUI rates in the post

incentive period, with Plan F enjoying the larger increase

of 6.41 percentage points in the GDUI rate compared with the

5.29 percentage point increase for Plan A. The Plan A

claims frequency shows a steady decline over time due at

least in part to the opening of a number of new pharmacies

on Oahu, all participating in HMSA, who were not part of

those included in the study. The decline in Drug A plan

membership in 1987 also contributed to the decline in the

last few months of the study. Plan F's claims frequency

showed a pattern of change that corresponded with the first

of each year's open-enrollment period when federal employees

were able to choose health plans between Kaiser and HMSA.

The following graphs of GDUI rate by drug plan (Graphs

3.1 and 3.2) show the similarity between the Plans A and F

over the entire 29 months of the study.
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Data by Pharmacy

The claims frequencies and GDUI rates by individual

pharmacies are summarized in Appendix 2 and grouped into

time periods, pre-generic incentive (February, 1985 to

December, 1985) and post-generic incentive (January, 1986 to

June, 1987) and for the entire study period. The following

observations summarize the key points concerning the

pharmacy data:

1. Pharmacy volume ranges from those filling an average of

over 595 prescriptions per month for drugs in the GDUI

to as few as 2 per month for GDUI drugs. The average

pharmacy filled 118 prescriptions per month and the

median was 71 per month. The top 10 pharmacies by

frequency accounted for 129,516 claims (34.4%) and the

top 20 for 196,238 (52.1%). Of the top 10 high volume

pharmacies, all were from the same drug chain and of

the top 20, this same chain had 16. Two of the

remaining 4 were from the second largest chain in the

state, one was a hospital outpatient pharmacy and one

was a professional pharmacy located in a mUlti

specialty physicians group building serving a large

capitated drug plan popUlation.

2. The average for all pharmacies was a GDUI rate of

34.04% for the entire period, with an increase from

30.15% in 1985 to 37.25% in the 1986 to '87 period.

The range was from a low of 2.51% to a high of 97.96%
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with the median pharmacy showing a 31.55% rate for the

entire period 1985 to '87. The pre- and post-incentive

periods had similar distributions with ranges of 2.06%

to 95.39% in the pre-incentive period with a median of

25.42%, to the post-incentive period which ranged from

1.27% to 98.95% with a median of 34.31%.

3. There appears to be little, if any, relationship of

volume (claims frequency) to GOUI, as only 2 of the

pharmacies in the top 20 for frequency were also in the

top 20 for GOUI. The 2 high volume pharmacies that

also had high GOUI rates were the same professional

pharmacy and the hospital outpatient pharmacy referred

to in #1 above. None of the high volume chain

pharmacies made the top 20 for GOUI rates, and only 1

made the top 30. A total of only 9 of the 18 chain

stores, which were in the top 20 based on claims

frequency, were even in the top one-half of all

pharmacies based on GOUI rate.

The following table provides the same claims frequency

and GDUI rate data as before except they are aggregated by

pharmacy Type.
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TABLE 3.4
Generic Orug utilization Index Rates and Claims Frequency by
Pharmacy Type for the Pre-Incentive (1985) & Post-Incentive

(1986-1987) Periods

Pharmacy Pre-Incent. Post-Incent. Total Both
Period Period Periods

Claims GOUI Claims GOUI Claims GOUI
Freq. Rate Freq. Rate Freq. Rate

Chain 107,041 27.2 124,022 31.1 231,063 29.3

Grocery 11,202 23.6 11,884 27.5 23,086 25.6

Hospital 11,899 32.6 14,875 40.1 26,774 37.2

Independent 29,861 26.0 37,353 35.0 67,214 31. 0

Professional 9,933 77.9 12,582 83.7 22,515 81. 2

Total 169,936 30.1 200,716 35.6 370,652 33.1

The distribution of GOUI rates ranged from lowest for

Grocery Type with 24.13% to the highest by Professional Type

at 85.58% for the entire stUdy period. The Independent

pharmacies had GOUI rates very near the overall average in

each period. Another factor of interest was the variation

within each Type, Which was substantial, as the following

Table 3.5 shows.
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TABLE 3.5
Distribution of Overall GDUI Rates by Pharmacy Type

Pharmacy Highest Lowest Average
Type GDUI Rate GDUI Rate GOUI Rate

Chain 44.0 14.8 29.3

Grocery 58.8 16.6 25.6

Hospital 60.0 14.9 37.2

Independent 90.4* 2.5 31.0

Professional 96.3 56.3 81.2

* This pharmacy was different from any other Independent in
that it had a capitated sugar plantation drug contract
during this period that accounted for most of it's HMSA
business outside of Plans A and F. The next highest
Independent was at 70.4%.

In Table 3.6 that follows, the frequency and GDUI rates

are presented for each of the 12 groups of pharmacies

identified in the study.
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TABLE 3.6
Generic Drug Utilization Index and Claims Frequency by

Pharmacy Group for the Periods 1985 and 1986-87

Pharmacy 1985 1986-1987 Total (1985-87)

Provider Freq. GDUI
Group

CC 79,971 29.0

DC 24,816 22.5

HC 696 10.1

JC 1,558 14.6

EG 6,901 22.0

FG 3,340 22.0

LG 961 40.2

MH 11,899 32.6

NP 29,861 26.0

BP 4,244 79.4

GP 3,208 76.6

KP 2,481 77.2

Freq. GDUI

91,915 32.0

29,496 28.8

967 18.2

1,644 24.8

7,515 25.1

3,187 23.3

1,182 54.2

14,875 40.1

37,353 35.0

5,579 86.2

3,943 80.8

3,060 82.9

Freq.

171,886

54,312

1,663

3,202

14,416

6,527

2,143

26,774

67,214

9,823

7,151

5,541

GDUI

30.6

25.9

14.8

19.8

23.6

22.6

47.9

37.2

31.0

83.2

78.9

80.4

Both the two multi-store groceries (EG and FG) had

similarly low GDUI's while the three multi-store

professional pharmacies (BP, GP, and KP) had the three

highest GDUI's among the 12 Groups. The two large chains

(CC and DC) had GDUI's just below the mean for each period,

while the two smaller chains (HC and JC) had GDUI's in the

lowest quartile of the GDUI rates.

There was a wide range of generic drug utilization

among the 109 pharmacies in the study, ranging from 2.06% to

95.39% in the pre-incentive period to 1.27% to 98.96% in the
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post-incentive period, with a pre-incentive period median of

25.42%, a mean of 30.08%, and a post-incentive period median

of 34.31%, and mean of 35.62%. Each of the 109 pharmacy's

GDUI rates were compared for the pre- and post-incentive

periods and this analysis revealed that all but 14 of the

109 pharmacies showed an increase in rates between the two

periods. Of the 14 pharmacies which showed a decrease in

generic use in the post-incentive period, the decrease in

GDUI rates ranged from a nearly insignificant difference of

a -.02 percentage points to a relatively high drop in the

GDUI rate of 9.26 percentage points. These 14 pharmacies

represented all 5 Types of pharmacies (Professional, Chain,

Hospital, Independent and Grocery).

The remaining 95 pharmacies had positive changes in

generic use ranging from a negligible increase of .11 per

centage points in the GDUI up to an increase of 44.25 points

in the GDUI rate. Many of the pharmacies exhibited

significant increases with 22 of the 95 pharmacies

increasing from 10 to 20 percentage points in their GDUI

rates, and 8 pharmacies which had GDUI rates with an

increase of 20 percentage points or more.

Data by Pharmacy and Drug Plan

When change was looked at for Drug Plans A and F, there

were no significant differences in the generic drug rates

between the plans for all pharmacies. When comparisons were

done for each pharmacy, there were only a few which
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exhibited substantial differences as shown in detail in

Appendix 3. In the aggregate, Plan A members had an average

of a 6.19 percentage point increase in GDUI rate and Plan F

members by an increase of 7.89 percentage points in their

GDUI rate.

When the data are aggregated by pharmacy Group and

Type, and by drug plan (see Appendix 4), Plan A comparisons

of pre- versus post-incentive GDUI rates showed an increase

in the GDUI rate for each Group and Type, despite some

individual pharmacies which showed decreases. The same was

true for Plan F comparisons of pre- versus post-incentive

GDUI rates with one exception, the pharmacy Group KP, which

showed a decline in GDUI from the pre- to post-incentive

periods.

It also appears, as expected, that there was almost no

difference between Plans A and F in the pre-incentive

period, with Plan A having only a slightly greater GDUI rate

than Plan F. However, in the post-incentive period the two

rates were reversed with Plan F's GDUI rate exceeding Plan A

by a more substantial degree.

The largest Type of pharmacy in terms of prescription

claims volume, the Chain, also had the largest number of

Groups (4) and the two largest Groups, CC and DC, which had

16 and 14 pharmacies, respectively. With the exception of

the Independent pharmacy Group with 43 pharmacies, these

were the two largest Groups. with respect to the Group ce,
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there were significant differences among the 16 pharmacies

with respect to generic utilization rates in the periods

both before and after the introduction of the generic

incentive. (See Table 3.7) In addition, there were differ

ences in their changes of generic use, which were

substantial, with a mean increase of 3.0 percentage points,

but with a range from a decrease of -5.2 percentage points

to a high of a 12.4 percentage point increase in the GDUI

rates.
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TABLE 3.7
Generic Drug utilization Index within Group CC

for All Drug Plans

Pharmacy Pre-Incent. Post-Incent. Change In
Period GDUI Period GDUI GDUI Between

Pre- & Post-
Incent. Periods

CC01 36.0 38.5 2.5
CC02 30.6 35.6 5.0
CC03 28.5 35.3 6.8
CC04 24.0 28.5 4.5
CC05 37.0 39.7 2.7
CC06 25.3 25.9 0.6
CC07 21.1 23.3 2.2
CC08 32.2 27.0 - 5.2
CC09 32.6 36.9 4.3
CC10 37.6 50.0 12.4
CC11 20.3 20.8 0.5
CC12 34.9 37.1 2.2
CC13 36.1 37.0 0.9
CC14 17.8 21.6 3.8
CC16 24.4 28.5 4.1
CC18 28.8 32.0 3.2

Total CC 29.0 32.0 3.0

It is interesting to note that pharmacy CC10 had the

highest generic rate in both pre- and post-incentive

periods, and also had the greatest change with an increase

of 12.4 percentage points in the rate of generic drug

utilization.

The next largest Group in the Chain Type of pharmacy,

DC, also exhibited significant differences among its 14

pharmacies in both the pre- and post-incentive periods. (See

Table 3.8)
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TABLE 3.8
Generic Drug Utilization Index Within Group DC

for All Drug Plans

Pharmacy Pre-Incent.
Period GDUI

Post-Incent.
Period GDUI

Change In
GOUI Between
Pre- & Post
Incent. Periods

DC01 36.3 37.0
OC02 14.3 21.3
DC03 20.1 35.6
DC04 30.9 38.9
DC05 18.2 22.9
DC06 35.8 34.8
DC07 24.5 24.4
DC08 18.2 20.0
DC09 15.9 23.5
DC10 17.5 25.1
DC11 15.5 26.7
DC12 25.1 47.7
DC13 21.1 28.0
DC14 22.9 24.8

Total DC 22.5 28.8

0.7
7.0

15.5
8.0
4.7

- 1.0
- 0.1

1.8
7.6
7.6

11. 2
22.6
6.9
1.9

6.3

The mean change for the 14 was an increase of 6.3

percentage points with a range from a decrease of -1.0 to an

increase of 22.6 percentage points in the GDUI rate. Unlike

chain Group CC, the largest increases were not made by the

pharmacies in the Group with rela'tively high generic use

rates in the pre-incentive period.

The remaining Group, JC, had only two pharmacies and

while their rates were different in the pre-incentive

period, the post-incentive period rates were virtually the

same. (See Table 3.9)
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TABLE 3.9
Generic Drug utilization Index within Group JC

for All Drug Plans

Pharmacy

JC01
JC02

Total JC

Pre-Incent.
Period GDUI

18.1
10.6

14.6

Post-Incent.
Period GDUI

25.0
24.7

24.8

Change In
GDUI Between
Pre- & Post
Incent. Periods

6.9
14.1

10.2

It should be noted that both the pre- and post-

incentive period rates were below both the other Groups that

make up the Chain Type of pharmacy, but this Group (JC)

showed the greatest increase between the pre- and post-

incentive periods.

All of the 3 Groups classified as Grocery were

relatively small with either 2 or 3 pharmacies per Group, as

seen in the following table. The two Groups, EG & FG, which

had a single owner, but more than one location (in effect a

grocery chain), were quite different in terms of their

generic use from the two independently owned groceries

making up the Group LG. The three pharmacies in Group EG

were all quite similar in terms of the pre- and post-

incentive GDUI rates, and the changes in generic drug use

rates among the pharmacies between the two periods were also

not significant. (See Table 3.10)
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TABLE 3.10
Generic Drug Utilization Index Within Groups EG, FG and LG

for All Drug Plans

Pharmacy Pre-Incent. Post-Incent. Change In
Period GDUI Period GDUI GDUI Between

Pre- & Post-
Incent. Periods

EG03 22.2 26.6 4.4
EG04 23.7 24.1 0.4
EG06 21.0 24.0 3.0

Total EG 22.0 25.1 3.1

FG01 34.7 37.6 12.9
FG02 16.4 16.9 0.5

Total FG 22.0 23.3 1.3

LG01 34.9 42.9 8.0
LG04 49.7 63.6 13.9

Total LG 40.2 54.2 14.00

Group EG with three pharmacies under a single owner

exhibited very similar rates of generic use in both periods.

In Groups FG and LG, both comprised of two pharma~ies, each

had relatively different generic use rates and did not

exhibit the within-Group consistency seen with Group EG.

Despite single ownership of the two pharmacies in Group FG,

this Group exhibited variation between its two pharmacies

that was more similar to the variation in Group LG where the

two pharmacies were independently owned.

The Hospital Group, as shown in Table 3.11, represents

11 pharmacies located in physicians office buildings

operated by hospitals. No hospital owned more than one

pharmacy within this Group.
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TABLE 3.11
Generic Drug utilization Index Within Groups MH

for All Drug Plans

Pharmacy Pre-Incent. Post-Incent. Change In
Period GDUI Period GDUI GDUI Between

Pre- & Post-
Incent. Periods

MH02 18.6 39.4 20.8
MH03 53.6 65.2 11.6
MH06 18.3 18.4 0.1
MH09 18.6 29.9 11.3
MH10 12.9 16.4 3.5
MH11 45.6 53.2 7.6
MH12 59.3 52.8 - 6.5
MH13 17.5 21.4 3.9
MH14 40.2 58.6 18.4
MH15 30.8 35.4 4.6
MH16 23.5 27.8 4.3

TOTAL MH 32.6 40.1 7.5

There was a relatively wide variation among the

pharmacies in this Group in both the pre- and post-incentive

periods. The Hospital Group of pharmacies was second only

to the Independent Group of pharmacies in terms of the

average increase in generic use rates between the pre- and

post-incentive periods, despite the different rates of

change within the Group and a wide range from a decrease

of -6.5 to an increase of 20.70 percentage points in the

GDDI rates.

The Independent pharmacy Group (NP) was comprised of 43

pharmacies, all with different owners. This Group had the

widest range of generic use rates in both the pre-incentive

period (2.1 to 87.2) and in the post-incentive period (2.8

to 93.2). The difference between the pre- and post-

incentive periods showed this same kind of difference
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between the pharmacies in this Group, with the change in the

GDUI rates ranging from a -9.26 percentage point decrease to

a high of a 44.29 percentage point increase between the pre

and post-incentive periods. (See Table 3.12)
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TABLE 3.12
Generic Drug utilization Index Within Groups NP

for All Drug Plans

Pharmacy Pre-Incent. Post-Incent. Change In
Period GDUI Period GDUI GDUI Between

Pre- & Post-
Incent. Periods

NP01 33.5 43.1 9.6
NP02 18.9 28.3 9.4
NP03 8.0 19.3 11.3
NP04 20.1 34.7 14.6
NP05 8.1 13.0 4.9
NP06 27.9 27.8 - 0.1
NP07 29.3 35.9 6.6
NP08 2.1 2.8 0.7
NP09 19.7 30.1 10.4
NP11 13.6 9.7 - 3.9
NP12 19.3 45.6 26.3
NP13 15.6 14.5 - 1.1
NP14 11.4 14.6 3.2
NP15 20.5 21.7 1.2
NP18 39.4 49.7 10.3
NP21 13.9 35.6 21.7
NP22 7.3 3.7 - 3.6
NP23 3.9 5.5 1.6
NP24 21. 7 24.8 3.1
NP25 87.2 93.2 6.0
NP26 8.9 15.0 6.1
NP27 70.0 74.5 4.5
NP28 7.9 12.8 4.9
NP29 42.1 38.8 - 3.3
NP30 15.0 14.1 - 0.9
NP32 45.2 37.7 - 7.5
NP34 27.0 34.4 7.4
NP35 20.4 38.8 18.4
NP36 12.2 39.7 27.5
NP37 29.1 34.5 5.4
NP38 8.3 15.4 7.1
NP39 12.2 19.8 7.6
NP40 65.4 75.0 9.6
NP41 57.1 53.3 - 3.8
NP43 20.5 33.5 13.0
NP44 32.2 56.7 24.5
NP46 41.6 43.5 1.9
NP47 43.6 53.3 9.7
NP48 29.7 49.6 19.9
NP97 63.0 53.7 - 9.3
NP98 20.0 21.4 1.4
NPAO 64.4 67.6 3.2
NPA1 16.0 60.2 44.2

Total NP 26.0 35.0 9.0
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The three sets of pharmacies Groups, BP, GP and KP that

comprise the Professional Group of pharmacies, were similar

both in terms of generic use in the pre-incentive period and

in terms of their change in generic rates between the pre

and post-incentive periods.

TABLE 3.13
Generic Drug utilization Index

Within Groups BP, GP and KP for All Drug Plans

Pharmacy Pre-Incent.
Period GOUI

Post-Incent.
Period GOUI

Change In
GOUI Between
Pre- & Post
Incentive
Periods

BP01 83.1 86.8
BP02 94.5 97.2
BP03 90.1 96.8
BP06 95.7 95.9
BP07 95.5 97.1
BP08 37.7 70.2
BP19 71.0 74.3

Total BP 79.4 86.2

GP02 79.0 84.4
GP03 85.6 88.7
GP04 75.6 85.6
GP05 78.4 80.2
GP08 59.6 60.7
GP09 84.6 81.5

Total GP 76.6 80.8

KP01 82.3 83.5
KP02 72.8 82.3

Total KP 77.2 82.9

3.7
2.7
6.7
0.2
1.6

32.5
3.3

6.8

5.4
3.1

10.1
1.8
1.1

- 3.1

4.2

1.2
9.5

5.7

In analyzing Group BP and its 7 pharmacies, it is clear from

the table above that one pharmacy (BP08) stands out in terms

of its relatively low generic use in the pre-incentive

period and in the large increase in GOUI rates between

periods. The fact that this pharmacy changed ownership from
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an independent owner to Group BP in the year prior to this

study (1984) may account for some of this difference. Group

GP's 6 pharmacies exhibit much less variation with respect

to the change in pre- and post-incentive period utilization

of generics, although one pharmacy (GP09) did record a

slight decrease between the pre- and post-incentive periods.

Group KP's two pharmacies achieved somewhat different

increases in generic use between the periods, resulting in

very similar rates of generic use in the post-incentive

period.

Data by Drug Plan and Pharmacy Type and Group

This section looks at the combination of both

independent variables, pharmacy and drug plan membership,

and provides comparisons based on the Generic Drug

Utilization Index rates. As was shown in the earlier

descriptive statistics by drug plan, there was no major

difference between Plan A and Plan F generic use in the pre

incentive period, but with Plan F gaining a larger increase

in generic use than Plan A in the post-incentive period, a

significant difference in rates appears in the post

incentive period.

This section compares the GDUI rates of the plans by

both pharmacy Group and pharmacy Type. As Table 3.14

shows, more pharmacy Groups had slightly higher generic

rates for Plan F members than for Plan A members in the pre

incentive period, but in total, Plan A's GDUI rate was
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slightly higher than that of Plan F. On the whole, Plan F

members had a greater increase in generic use rates in the

post-incentive period, with the most significant change

occurring within the Group of Independent pharmacies (NP).

See Table 3.14 below.
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TABLE 3.14
Generic Drug utilization Index by Pharmacy Group

and by Type Drug Plan

Pre Incent. Differ- Post Incent. Differ-
Pharmacy Plan A Plan F ence Plan A Plan F ence
Group & Type (A-F) (A-F)

Group CC 28.50 30.60 -2.10 31. 76 32.96 -1.20
Group DC 21.66 24.98 -3.32 28.47 30.32 -1.85
Group HC 8.73 12.13 -3.40 16.12 23.68 -7.56
Group JC 16.83 8.95 7.88 25.35 23.29 2.06

Chain 26.65 28.75 -2.10 30.76 32.15 -1.39
Type

Group EG 21. 23 23.44 -2.21 24.18 28.00 -3.82
Group FG 21.35 23.25 -1.90 24.39 18.28 6.11
Group LG 40.94 29.85 11.09 54.90 46.15 9.75

Grocery 23.60 23.50 .10 27.80 26.51 1.29
Type

Group MH 32.07 34.57 -2.50 40.10 44.31 -4.21

Hospital
Type 32.07 34.57 -2.50 40.10 44.31 -4.21

Group NP 26.09 25.68 .41 33.78 42.05 -8.27

Independent
Type 26.09 25.68 .41 33.78 42.05 -8.27

Group BP 79.31 79.67 - .36 86.18 86.16 .02
Group GP 76.28 77.74 -1.46 79.89 84.95 -5.06
Group KP 77.11 82.14 -5.03 83.12 74.32 8.80

Professional
Type 77.79 78.85 -1.06 83.54 84.94 -1.40

All 30.21 29.69 .52 35.50 36.10 - .60
Pharmacies
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Summary of Descriptive pata

Pharmacies

The 109 pharmacies in the study showed a wide range of

dispensing behaviors with respect to generic drugs. In the

pre-incentive period pharmacies ranged from a low generic

drug utilization rate of 3.89% to a high of 95.25% with a

mean rate of 33.70%. In the post-incentive period the mean

had risen to a 40.48% generic use rate with a range of 3.74%

to 98.23%. As Graph 3.3 below shows, the distribution of

GDUI rates by pharmacy for the entire 29 months of the study

were somewhat skewed toward the high end of the range.

GRAPH 3.3
Number of Pharmacies in GDUI Rate Ranges
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As Graph 3.3 shows, there were 19 of the 109 pharmacies

with overall GDUI rates of 60% or more. Of those 19

pharmacies, 14 were from the Professional Type, 4 from the

Independent Type, and 1 from the Hospital Type. If the

Professional Type pharmacies were not included, the

remainder of the data would approach more of a normal

distribution.

Drug Plans

The populations of the two drug plan differed i.n terms

of their age and sex distributions, with Plan F having an

older average age and a somewhat higher percentage of males

than did the Plan A population. The point was made that

these demographic differences were not likely factors in the

post-incentive period differences between the two drug

plans, since these differences also existed in the pre

incentive period as well. In terms of the GDUI rates, the

two plans had overall rates which were similar in both the

pre- and post-incentive periods. Plan A increased from a

GDUI rate of 30.21% in the pre-incentive period to 35.50%

and Plan F from 29.69% to 36.10% in the post-incentive

period.

Pharmacy and Drug Plan

The data, when analyzed by both pharmacy and drug plan,

showed that the rates of generic drug utilization by the two

different drug plan members varied little in most

pharmacies. During the pre-incentive period the average
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difference in GDUI rates between all Plan A and Plan F

members was only 1.21 percentage points, with Plan A greater

than Plan F. In the post-incentive period, Plan F was

higher than Plan A, but the average difference was still

only a 2.16 percentage point difference in GDUI rates

between the two plans. If the difference in the

demographics (age and sex) between the two plans had played

a significant role in determining the GDUI rates, we would

have expected a greater difference in the rates in the pre

incentive period when the two Drug Plans A and F had the

exact same drug benefit.

This chapter provided a description of the research

design and the formulation of the research questions this

study pursued. Design and data limitations were presented,

the construction of the Generic Drug utilization Index was

described, and an explanation was provided of how the use of

the GDUI was expected to minimize some of those limitations.

The data on generic drug use that resulted from the

application of the studies' research criteria were pre

sented, and observations and comments were provided to focus

attention on those items that would be central to the

statistical analysis.

The descriptive data presented will be sUbjected to

statistical analysis in Chapter 4 to determine the

statistical significance of some of the observations made in

this chapter, based on the preliminary descriptive analysis.
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CHAPTER 4

DATA ANALYSIS

The statistical Analysis

It became apparent in the process of selecting the

appropriate statistical techniques with which to test each

of the research hypotheses that it would not be possible to

separate the effects of the drug plan and pharmacy

variables on the generic use rate. It also became apparent

that because of the pre-existing trend in generic drug use

the variable of time would present some interesting

challenges to the interpretation of the statistical results.

In order to consider the effects of all three

independent variables, Drug Plan, Pharmacy, and Time, on the

dependent variable of generic use rate, it was necessary to

select a statistical technique which would analyze the

effects of all three variables on a simultaneous basis. The

technique selected was a multi-factorial (three factor)

analysis of variance (ANOVA) procedure which provided

measurement not; only of the main effect of each Lndepandent;

variable, but also provided statistical evidence of whether

there were interactions between the independent variables

that significantly affected the dependent variable of

generic drug use rates.

Application of the analysis of variance yielded some

very useful results, as the discussion that follows will
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show. The results also gave rise to a number of questions,

as significant interactions were found among all three of

the independent variables. Based on the graphing of the

early descriptive data of both the Pharmacy and Drug Plan

variables over time, it appeared that a change in generic

use rates occurred for some pharmacy Types and Groups at or

near the time of the introduction of the changes in the

generic incentives, January I, 1986. An attempt was made to

"detrend" the data in order to control for the effect of

time, but no meaningful results were obtained.

This lead to a further examination via regression

analysis to determine whether the generic use rate was

different in the post-incentive period compared to the pre

incentive period. The regressions analyzed whether either

of two possibilities existed to explain the apparent changes

in GDUI rates over time for some pharmacies. First, some

changes in pharmacy behavior toward generic drugs could

occur which would cause a one-time upward shift in their

generic dispensing rate. Graph 4.1 illustrates how such a

"shift" could appear in the use of generic drugs that

occurred at the time of the introduction of the incentive

change.
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GRAPH 4.1
Hypothesized Quantum Shift in Generic Dispensing Rate
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In this case, the slope, or change in the GDUI rate per

month of the two generic use rates in the pre and post-

incentive periods did not change, but an upward "shift"

occurred in the GDUI rate. This would represent a one-time

absolute increase in the GDUI with no change in the rate of

increase over time.

The second type of change which appeared in the graphs

was a change in the rate of increase or decrease (the slope)

of the GDUI rate in the post-intervention period compared to

the pre-intervention as illustrated in Graph 4.2.
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GOUI
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GRAPH 4.2
Increase in the GOUI Rate
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In this example, it appears that a positive response to

the introduction of the generic incentive occurred resulting

in a GOUI rate that increased faster in the post-incentive

period than in the pre-incentive period.

Because some of the descriptive data appeared to show

the presence of both "shifts" as well as changes in the

slope of the GOUI rate over time, a type of analysis, known

as a discontinuous piece-wise linear regression, was used to

determine if these apparent patterns were in fact supported

by statistical analysis.

Because of concerns over whether the impact was

immediate or whether a one to two month time-lag might have

occurred following the introduction of the changes, the

regression was performed three times using three different

time periods for the pre-incentive period. The first
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regression was performed with no time lag in the effect

(pre-incentive period of 2/85 through 12/85), and the second

and third regressions with one and two month time lags,

respectively, resulting in pre-incentive periods with time

periods of 11, 12 and 13 months, respectively, and referred

to as t=11, t = 12, and t = 13 in the regression equation.

The regressions were performed for both Plans A and F and

the complete results appear in Appendices 5 and 6.

The discussion that follows is organized into two

sections to correspond with the two types of analyses that

were conducted. The ANOVA analysis will be presented and

discussed first, followed by the results of the regression

analysis. This separation of the discussions into different

sections follows the logical progression of this study and

leads to the conclusions section of this chapter. While the

research hypotheses have split the analyses into looking

separately at the questions of the impact of the variables

of Drug Plan and Pharmacy on generic drug use, the results

and the discussion that follow emphasize the need to view

the findings and sUbsequent conclusions as multiple pieces

of a single puzzle.

Results of the Analyses

Three-Factor Analysis of variance

A three-factor ANOVA was performed to determine the

extent to which the dependent variable, the generic drug
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utilization rate, varied in response to the independent

variables of Drug Plan membership (Plan A or Plan F), Time

period (pre- or post-generic incentive) and Pharmacy. The

analysis was performed two times, first with the Pharmacy

variable categorized by the 12 pharmacy Groups, and the

second analysis with the Pharmacy variable categorized by

the 5 pharmacy Types. The ANOVA procedure tested for the

main effect of each of the independent variables on the

dependent variable. In addition, the ANOVA tests for four

possible interactions among the independent variables, three

two-way interactions, (Time period with Pharmacy, Time

period with Drug Plan, and Drug Plan with Pharmacy) and for

a three way interaction among all the independent variables

(Time period with Pharmacy with Drug Plan).

The results of the ANOVA are stated in terms of the

observed F value. This F is ratio of the mean square error

of the independent variable, or the interaction between

independent variables, to the mean square error of the

model. In other words, the generic use rate (GDUI) is a

function of the effects of Time period, Pharmacy and Drug

Plan; and the interactions among the independent variables.

A SAS general linear models (GLM) procedure was used to

perform the analyses.

The succeeding sections present the findings from the

analysis of variance and the linear regression. It should

be noted that the results from the three-factor ANOVA have
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been broken up and presented separately for the main effect

of each of the independent variables to facilitate separate

discussions of each variable. The reader is reminded that

the ANOVA was performed two times, once with the pharmacy

variable classified by Group and once by Type, and all ANOVA

results are for three-factor analyses. The complete ANOVA

results are presented in Appendix 7.

The following results (Table 4.1) were generated for

the independent variable of drug plan and its impact on the

dependent variable of the GDUI rate:

TABLE 4.1
ANOVA Results for the Drug Plan Variable

Independent Observed Degrees
Variable Pharmacy F Value of Freedom Pr > F

Drug Plan By Group 5.12 1, 5893 .0237

Drug Plan By Type 1.78 1, 5921 .1824

In order to determine the significance of the observed

F value for the drug plan variable, the SAS program

calculated a statistical probability (Pr), given the

associated degrees of freedom, that the observed F value is

greater than the F statistic associated with a given degree

of freedom. The F statistic comparison showed that the

variable Drug Plan was statistically significant

(probability = .0237) when pharmacy data were aggregated by

Group (there were 12 Groups), but not statistically

significant (probability = .1824) when pharmacies were

categorized by Type (5 Types).
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This is reflective of the fact that there was less

variation within the pharmacy variable when comparisons were

made between the 5 Types of pharmacies with respect to

generic use rates for Plans A and F, than when a comparison

was made between the 12 pharmacy Groups.

The three-factor analysis of variance yielded the

results presented in Table 4.2 with respect to the

independent variable of Pharmacy, categorized by both Group

and Type of pharmacy.

TABLE 4.2
ANOVA Results for the Independent Variable of Pharmacy

by Group and Type

Independent Observed DF Pr > F
Variable F Value

Pharmacy 329.58 (11, 5893) >.0001
(By Group)

Pharmacy 848.34 (4, 5921) >.0001
(By Type)

As the results indicate, there was a very strong

statistical relationship between the independent variable of

pharmacy (both Group and Type) and the generic use rate. As

the descriptive statistics showed, and these results

confirm, the pharmacy is an important determinant of the

overall generic use rate.

The third independent variable, the Time period, was

also tested by the three-way ANOVA for its impact on generic

drug use and the results are shown in Table 4.3.
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TABLE 4.3
ANOVA Results for the Independent Variable of Time, by

Pharmacy Group and Type

Independent Pharmacy
Variable

Time By Group

Time By Type

Observed
F Value

32.96

60.37

DF

1,5893

1,5921

Pr > F

.0001

.0001

Time period was found to have a strong statistical

relationship in the analysis, indicating that the Time

period (pre- versus poeti-dncerrt.Lve ) was a significant

determining factor in the dependent variable of generic drug

use.

In addition to examining the main effects of each of

the independent variables alone, the analysis also tested

for two-way interactions among the independent variables of

Drug Plan and Pharmacy, and the interaction between Drug

Plan and Time. The results of the interaction analysis with

respect to Drug Plan and Time Period yielded consistent

results of no significant interaction regardless of whether

pharmacies were categorized by either Group or Type. The

results were as follows:

TABLE 4.4
ANOVA Results for the Interaction Between

Time Period and Drug Plan

Interaction

Period ~ Plan
(Pharmacy by Group)

Period ~ Plan
(Pharmacy by Type)

Observed
F Value

.57

1.35
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The lack of interaction of these two variables

indicated that changes in the period, from pre- to post-

incentive, did not contribute significantly to any

differences in generic drug utilization rates between the

two drug plans.

However, the results of the analysis of the interaction

of the independent variables of Drug Plan and Pharmacy did

show a significant interaction as the following results

indicate:

TABLE 4.5
ANOVA Results for the Interaction Between Drug Plan and

Pharmacy

Interaction Observed Degrees Pr > F
F value of Freedom

Plan ~ Pharmacy 3.67 (1,5893) .0001
(Pharmacy by Group)

Plan ~ Pharmacy 2.44 (1,5921) .0445
(Pharmacy by Type)

A somewhat stronger statistically significant

interaction of the variables of Drug Plan and Pharmacy

occurred when the pharmacy variable was categorized by Group

rather than by Type. This was indicative of the fact the

pharmacy Groups showed greater variation between the Groups

than between the pharmacy Types and is consistent with the

earlier analysis that showed significant differences between

the plans only when pharmacies were categorized by Group.

In both cases there were significant differences between the

two drug plans that were due to the Pharmacy variable,
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regardless of whether pharmacies were classified by Group or

Type.

In terms of the potential interaction of the Pharmacy

variable with the variable of time period, a statistically

significant interaction was found between Period and

Pharmacy as follows:

TABLE 4.6
ANOVA Results for the Interaction Between the Variables

of Time Period and Pharmacy

Interaction Observed Pr > F
F Value

Period -4-+ Pharmacy 3.11 .0004
(By Group)

Period +--+ Pharmacy 3.59 .0062
(By Type)

These results indicate that the independent variable of

Time Period contributed to differences among the pharmacies

with respect to the generic drug utilization.

The analysis of variance, in addition to testing for

the two way interactions among the independent variables

described previously, also tested for a three way

interaction among the independent variables with the

following results:
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TABLE 4.7
ANOVA Results for the Interaction Between the Independent

variable of Time Period, Pharmacy and Drug Plan

Interaction Observed Degrees Pr > F
F Value of Freedom

Pharmacy ~ Plan ~ Period 1.83 (1,5893) .0433
(By Group)

Pharmacy -. Plan +-+ Period 2.83 (1,5921) .0234
(By Type)

Both results, by pharmacy Group or by Type, showed a

statistically significant interaction effect among the three

independent v~riables_ This interaction means that some of

the differences in generic use rates between the pharmacy

Groups and pharmacy Types are due to both the effect of the

members' drug plan as well as the time period of pre- versus

post-incentive.

This finding of a three way interaction among the

independent variables makes the conclusions that can be

drawn from these results more complicated and raises some

significant questions for future research in this area.

Chapter Five will contain further discussion of the meaning

of these results and implications for future research.

Regression Analysis

In addition to the analysis of variance, a linear

regression analysis was done using the SAS Regression

procedure to analyze changes in the generic use rate over

time. A discontinuous piece-wise linear regression model

was used to examine whether either changes in the slope of

the regression line, or shifts in the regression line, or
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both, occurred following the implementation of the changes.

The regression equation used was as follows:

where y = dependent variable, the GDUI rate

Bo - the value of GOUI at time = 0
B1 - the slope of the regression line at any time X1

in the pre-incentive period where 0 1 = 0

X1 - the time in months beginning with 0 for time
period 1

B2 - the difference in slope of the regression line for
the post incentive period compared with the pre
incentive period, measure of the change in slope

t i - the number of months used to represent the pre
generic incentive period. For the 3 regressions,
t = 11 for the first, t = 12 for the second, and
t = 12 for the third regression

D1 - the Dummy variable where 01 = 0 when t i equals the
number of months in the pre-incentive period (t =
11,12, or 13)

B3 - the difference in the mean response functions for
the pre- and post-incentive regression lines at
t=11, t=12 and t=13, measure of a shift in the
regression lines

(B~ + B2 ) - the slope of the regression line in the
post-incentive period where 0 1 = 1

The regressions were run for Plan A and Plan F

separately to determine if either a shift or change in slope

had occurred in the regression function in the post-

incentive period. Three different time periods (t = 11, 12,

and 13 months) were used for the pre-incentive period to

determine if a time lag existed between implementation of

the incentive and a response by drug members and/or

pharmacies. The regressions were also performed for each
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pharmacy Group and Type, resulting in a total of 102

regressions being performed. The complete results are

presented in Appendices 5 and 6, with the key results

summarized in the following discussion and tables.

TABLE 4.8
Regression Results for Drug Plans A and F for the Pre

Incentive Time Periods of 11, 12, and 13 Months

Drug t=ll t=12 t=13
Plan

Slope Shift Slope Shift Slope Shift
B2 B3 B2 B3 B2 B3

A

T Value -3.535 .003 -3.808 .169 -3.863 1.069
Pro .002 .998 .001 .867 .001 .295

F

T Value -1.068 -1. 966 -.117 .354 -.250 -.036
Pro .296 .061 .908 .726 .804 .972

Note: The T values calculated for B3 represent an upward (+)
or downward (-) shift in the regression lines between
the pre- and post-incentive periods. The T values for
B 2 represent differences between the slopes of the pre
and post-incentive regressions lines. The probability
(Pr) is based on a t-test for the null hypotheses that
the T value of B2 = 0 (no slope change) and B3 = 0 (no
shift occurred).

For all three Time Periods (t = 11, 12, 13)

representing the pre-incentive period, there was no

statistical significance (above 95% probability) that a

shift (B3 ) occurred in the regression line for either Plan A

or F. However, in the first Time Period tested (t=11) Plan

F did show a distinct downward shift. This may have been

influenced in large part by the pharmacy group ee, which is

the largest in terms of number of pharmacies and total

claims frequency in the study, as this group showed a
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statistically significant downward shift for this same

period. (Table 4.9) The two drug plans did show important

differences in their results with respect to changes in the

slopes (B2 ) of their respective regression lines. Drug Plan

A had statistically significant decreases in the slope of

the regression line in the post-incentive period as compared

with the pre-incentive period, regardless of whether 11, 12,

or 13 was used for the pre-incentive period. Plan F also

saw a decrease, but none of the values was close to being

statistically significant.

The regression analysis was also performed for each

pharmacy Group to determine the degree to which differences

between drug plans and between pharmacies existed at this

level of aggregation. The complete results of the

regressions for Drug Plans A and F for each Pharmacy Group

appear in Appendices 5 and 6, respectively. The

statistically significant (probability of 95% or more)

results for the regression of Drug Plan for each pharmacy

Group are summarized in the following table:
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TABLE 4.9
Statistically significant Shifts (B3 ) and Changes

in Slope (B2 ) for Drug Plans A and F by Pharmacy Group

Drug Plan A
statistically Significant Shifts (B3 )

None

Pharmacy Groups

None CC
T=2.111

Pr= .045

Statistically Significant Changes in Slope (B2 )

T=-5.361
Pr= .000

T= 2.411
Pr= .024

T=-3.771
Pr= .001

T=-3.008
Pr= .006

CC
T=-5.979

Pr= .000

JC
T= 2.676

Pr= .013

HC
T=-2.466

Pr= .021

FG
T=-2.050

Pr= .051

BP
T=-4.530

Pr= .000

GP
T=-4.530

Pr= .002

T=-6.456
Pr= .000

T= 2.799
Pr= .010

T=-2.984
Pr= .006

T=-5.308
Pr= .000

T=-3.904
Pr= .001

Drug Plan F
statistically Significant Changes in Slope (B3 )

CC
T=-2.081

Pr= .048

T=-2.909
Pr= .0

HC
T=-2.409

Pr= .024
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within the pharmacy Groups for Drug Plan F, the only

Group to show any consistent results was Group HC. This

small chain pharmacy Group had a statistically significant

downward shift in the regression line following the

introduction of the incentive. None of the Groups had a

significant change in the slope or rate of generic use for

Plan F between the pre- and post-incentive periods. The

Drug Plan A analysis by Pharmacy Group showed the difference

in results across the Groups, with three of the four chain

Groups (CC, HC and JC) and two of the three Professional

Groups (BP and GP) having statistically significant changes

in slope.

When the same regressions are run by Drug Plan and by

pharmacy Type, the statistically significant results

summarized in Table 4.10 below reveal the differences among

the pharmacy Types.
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TABLE 4.10
Statistically significant Shifts (B3 ) and changes

in Slope (B2 ) for Drug Plans A and F by Pharmacy Type

Drug Plan A
statistically Significant Shifts (B3 )

Pharmacy Types

I
T=-2.198
Pr= .037

P
T= 2.288
Pr= .031

Statistically Changes in Slope B2

C
T=-3.698 T=-4.964 T=-4.030
Pr= .001 Pr= .000 Pr= .001

T=-2.440
Pr= .022

P
T=-3.134
Pr= .004

T=-3.721
Pr= .001

Drug Plan F
Statistically significant Shifts (B3 )

C
T=-2.803
Pr= .010

T=-3.807
Pr= .001

H
T=-2.71
Pr= .012

statistically significant Changes in Slope (B2 )

T= 2.383
Pr= .025

T= 2.070
Pr= .049

H
T= 2.713
Pr= .012

I
T= 2.515
Pr= .019
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When the Chain and Professional Groups are aggregated

into their respective Types, they both reflected similar

statistically significant decreases in the slope (B2 ) for

Drug Plan A. Only two Types (Independent and Professional)

had any statistically significant results for a Shift (B3 )

in the regression and these occurred only once in each of

the three time periods used for analysis.

with respect to Plan F, the two Types, Independent and

Hospital, which did not have Groups in that level of

analysis, both had statistically significant increases in

the slope (B2 ) of the regression line in the post-incentive

period. The Hospital Type also had statistically

significant downward shifts (B3 ) in the regression in two of

the time periods tested (t = 12, 13). The Chain Type,

reflecting the results of the analysis by Group, showed a

single statistically significant downward shift (B3 ) in only

one time period (t = 11).

Conclusions

Effect of Drug Plan Membership on Generic Drug utilization

The null hypothesis stated that implementation of a

copayment differential favoring gener.ic drugs for certain

drug plan members would have no impact on the members' use

of generic drugs. It was the intention of this question to

examine how consumers, members of Drug Plan F, responded

when an explicit saving of $1.00 per prescription was
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implemented via a copayrnent of $3 for brand and $2 for

generic drugs, in place of a variable dollar incentive plan

requiring an out-of-pocket payment for all prescriptions

with a reimbursement of 100% of the eligible charge for

generic drugs.

The statistical analyses were performed on the paid

drug claims data of members of the two drug plans A and F to

determine if their generic drug use differed due to the

change in generic incentive for Plan F. The results of the

ANOVA procedure indicated that the independent variable of

Drug Plan played a significant role in determining use rates

when the pharmacies were aggregated by Group, but not when

they were aggregated by Type. The ANOVA results also showed

an interaction effect between the Drug Plan and Pharmacy

variables, regardless of whether the pharmacies were

aggregated by Group or Type.

The regression analysis by Drug Plan showed

significant differences between Plan A and Plan F in the

period following the change in generic incentive for Plan F.

While both exhibited a slowing in the rate of increase in

generic use in the post-incentive period compared to the

pre-incentive period, only Drug Plan A'S generic use rate

decline was statistically significant when the regression

analysis was performed by Drug Plan for each pharmacy Group

and Type. The results showed significant differences from
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the overall regression results by Drug plan alone as shown

in Table 4.11.

TABLE 4.11
comparison of Regression Results for Change in Slope (B2 )

by Drug Plan with Results by Drug Plan,
by Pharmacy Group and Type

Drug Plan A

Pharmacy Groups
W/Sig. changes

Pharmacy Types
W/Sig. Changes

Increases
in Slope

Groups
JC

Decreases
in Slope

Groups
CC
HC
BP
GP

Increases
in Slope

Types
None

Decreases
in Slope

Types
Chain
Prof.

Groups
None

Drug Plan F

Groups
None

Types
Hosp.
Indep.

Types
None

It is clear that the aggregate experience of generic

drug use by the Drug Plan members is greatly influenced by

the choice of pharmacy Group or Type in which prescriptions

are filled. The influence of the pharmacy choice is

apparent in the results for Plan F members where two Types,

Hospital and Independent, had statistically significant

increases in the rate of generic drug use in the post

incentive period compared with the pre-incentive, while the

other three Types had results indicating a non-statistically

significant decline in the rate of increase in the post-

incentive period.
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The Plan A results also provided strong evidence of the

difference in generic drug use dependent on the the Type of

Pharmacy used by Plan A members. Two of the five pharmacy

Types (Chain and Professional) showed statistically

significant decreases in generic drug use rate in the post

incentive period while two others (Grocery and Hospital) had

sizable, but not statistically significant, decreases as

well. The remaining pharmacy Type, the Independent

pharmacy, went against this trend showing substantial, but

not statistically significant, increases in the generic use

rate.

These regression results seem to confirm the conclusion

from the analysis of variance, that Drug Plan probably plays

a role in determining the generic use rate, but the choice

of pharmacy probably plays a stronger role. This

interaction between the variables of Drug Plan and Pharmacy

makes the interpretation of these results with respect to

the hypothesis being tested very questionable. The only

conclusion that can be drawn from the results is that, due

to the design limitations of the stUdy and the fact that

both the drug plan changes and introduction of the financial

incentive for pharmacies were implemented simultaneously, a

conclusion rejecting the null hypothesis that financial

incentives for drug plan members have no impact on generic

drug use cannot be supported by the results of this stUdy.
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Effect of Pharmacy Incentive on Generic Drug utilization

The null hypothesis was that the implementation by a

private third-party insurer of a financial incentive for

generic drug use by pharmacies would have no impact on

generic drug utilization by drug plan members. This

question sought to examine whether pharmacies would respond

to the availability of additional reimbursement from the

insurer (HMSA) by increasing the rate of generic dispensing

to HMSA members. The results provided relatively strong

evidence with which to suggest that the null hypothesis may

be rejected.

The analysis of variance clearly shows the strong

statistical support for concluding that pharmacies play a

role in determining generic use. At the same time, the

picture is clouded somewhat by the fact that, in addition to

the main effect of the pharmacy variable on generic use in

the analysis, the pharmacy variable interacts with both of

the other independent variables of Time Period and Drug Plan

and is also part of a three-way interaction among all of the

independent variables in the model.

The mUltiple regression analysis produced statistical

evidence of the impact of the generic incentive as indicated

by the differences in the changes in generic use rates among

the different categories of pharmacies. It was clear from

the regression results that two of the pharmacy Types,

Hospital and Independent, had significantly different
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results for Plan F members and achieved an increase in the

rates of generic use following implementation of the

pharmacy incentive, while the other three Types had a

decline in the rates of increase for generic drugs. These

results support the impression left by the earlier

descriptive statistics that wide variations in generic use

existed among pharmacies prior to the introduction of HMSA's

generic incentive and, while these differences continued to

exist after the incentive implementation, statistically

significant differences occurred among the pharmacies that

were likely due to differential responses to the

introduction of the incentive.

Based on the results of both the analysis of variance

confirming the significance of the pharmacy variable as a

determinant of generic use rate and the regression results

showing a significant difference in pharmacy generic use

rates within two of the five Types of pharmacies, the null

hypothesis, that implementation of a third-party financial

incentive for pharmacies would have no impact on drug plan

members use of generic drugs, was rejected for a subset of

all pharmacies.

Summary

The results of the analysis of the generic utilization

data for HMSA plan members over the 29 months of this study

yielded significant results. Although certain limitations

in the study made the interpretation of the findings
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difficult, the use of analysis of variance and mUltiple

regression techniques allowed the study to generate

sufficiently meaningful results to be able to make the

following jUdgments with respect to the null hypothesis:

Hypothesis I - Failure to reject the hypothesis that the

introduction of a copayment differential favoring

generic drugs for certain drug plan members would have

no impact on the members' generic drug use rate.

Hypothesis II - Rejected the hypothesis that implementation

of a financial incentive for generic drug use by

pharmacies would have no impact on the utilization of

generic drugs by drug plan members.

In Chapter 5 these findings will be interpreted and

conclusions will be drawn. Discussion will focus on how

these results may be interpreted in light of the unique

context of this research, as well as generalized to other

settings. The significance of these results for other

researchers in the area and further research questions that

need examination will be described and discussed.
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CHAPTER 5

FINDINGS AND CONCLUSIONS

Summary of the study

Background of the Problem

Drug cost-containment has become an issue of growing

importance in the late 1980's and early 1990's. As private

insurance has taken on an increased role in the financing of

medical care services, the health insurance package often

has expanded to include coverage of prescription drugs.

These two trends have come together to place the private

insurers squarely in the middle of the debate over how best

to constrain the growth of drug costs and the inflation in

the price of the drug benefits to the purchasers of drug

insurance.

In Hawaii, the largest private insurer, HMSA, has been

providing drug insurance to employers with 25 or more

employees for over 20 years, but until the mid-1980's drug

cost-containment had not been a major issue. Until the

changes in the drug benefit for members and the addition of

the generic incentive for pharmacies in 1986, HMSA's efforts

to influence drug costs had focused on the drug plan member.

HMSA produced educational materials and advertising

promoting the use of generic drugs and provided a financial

incentive by reimbursing 100% of the eligible charge on all

prescriptions for generic drugs.
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In late 1985, HMSA announced a new drug benefit for

some drug plans, to be implemented on January 1, 1986. For

these plans with the new drug benefit, members' benefit was

to be based on a fixed dollar copayment of $3 for brand and

$2 for generic drugs, to be paid by the member at the time a

prescription was filled at a participating pharmacy.

The impact on generic drug use by members of those

plans whose benefits changed from an out-of-pocket payment

reimbursed to the member by HMSA, to one with a fixed dollar

copayment differential favoring generic drug use, was not

known. The fact that large member populations would belong

to both the old and new drug plans as a result of the

changes made it possible to compare the generic use rates

over time between the two and assess the impact of the

differences in drug benefit designs on the use of generic

drugs.

Based on the recommendation of an ad hoc advisory group

of Hawaii pharmacists, HMSA also decided to implement a

generic incentive program for pharmacies simultaneously with

the drug benefit change described above. Their

recommendation was based on the assumption that pharmacists

played a key role in the decision whether to utilize a

generic drug, and that a financial incentive would stimulate

greater substitution of less expensive generic drugs for the

brand name.
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No information existed, however, as to whether such

third-party financial incentives would stimulate increased

dispensing of generic drugs by pharmacies. Since data were

available on generic drug dispensing by pharmacies before

the incentive was introduced, a comparison of the pre- and

post-incentive period generic use rates was possible as a

means of analyzing the impact of the incentive on generic

drug dispensing by the pharmacies.

Purpose of the study

This study utilized the experience of HMSA to determine

the extent to which the introduction of specific monetary

incentives to drug plan members and pharmacies influenced

the rate of generic drug use. The introduction of generic

incentives for pharmacies and the change in drug benefit for

HMSA members were both introduced on January 1, 1986.

By utilizing drug claims data from the period prior to

implementation of these changes, and for a period of 18

months after the change, a comparison of pre- and post

incentive generic drug use was possible. The goals of this

study were twofold, to determine the impact of the change in

the drug benefit, and the impact of the pharmacy incentive

on the use of generic drugs.

Research Methodology

A program evaluation approach was used to assess the

impact of changes in the drug benefit and the introduction
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of a generic incentive for pharmacies on the rate of generic

drug utilization. The model used for this study employed a

single dependent variable, the generic drug use rate as

measured by the Generic Drug utilization Index (GDUI), and

three independent variables, Drug Plan, Pharmacy, and Time.

Two research hypotheses were formulated and the resultant

null hYPG~he5~S were as follows:

Hypothesis 1 - Implementation by a private third-party

insurer of a copayment differential favoring generic drugs

for selected drug plans would have no impact on the drug

plan members' use of generic drugs.

Hypothesis 2 - Implementation by a private third-party

insurer of a financial incentive for generic drug use by

pharmacies would have no impact on the drug plan members'

use of generic drugs.

The GDUI was created as the method of measurement of

generic use in order to control or limit the influence of

certain outside factors on the generic use rate. The use of

the GDUI addressed the following limitations:

1. The GDUI created a basis for measurement of

generic use over time that would not be effected

by the introduction of new generic drugs during

the time of the study. By eliminating generic

drugs not available during the entire time of the

study from the GDUI, changes in the mix of

available generic drugs that would introduce
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variations over time not related to the

independent variables selected were eliminated.

2. Since the HMSA paid claims data did not include

information on those prescriptions for multi

source drugs where the physician had specifically

prohibited generic substitution, and since the

generic use rate could be significantly affected

dependent on the extent of physician prohibition,

the GDUI attempted to minimize the likelihood of

this being a significant limitation by excluding

those drugs with a known or suspected high rate of

physician prohibition of generic use.

Two statistical methods were used to analyze the impact

of the changes in drug plan benefit and introduction of the

pharmacy incentive on the dependent variable of generic use

rate. The first method employed was a three factor analysis

of variance, incorporating the three independent variables

of Time, Drug Plan, and Pharmacy. This analysis sought to

determine the extent to which variations in generic use rate

were related to each of the three independent variables as

well as possible interaction effects among the independent

variables.

The second method was a discontinuous piecewise linear

regression which was used to determine if either "shifts" or

changes in the slope of the regression function occurred
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following the implementation of the benefit change and the

pharmacy generic incentive.

The regression was run for each of the independent

variables of Drug Plan, Pharmacy, and Time, and was run for

three different time periods representing the pre-incentive

period, to determine if a time lag might have existed

between HMSA implementation of the changes, and pharmacies

and drug plan members changing their behavior towards

generic drugs.

Major Findings

The findings with respect to the influence of drug

benefit design on generic use rate were not conclusive

enough to allow rejection of the null hypothesis that the

change in the Drug Plan had no impact on the generic use

rate. The findings from the ANOVA indicated that the

variable of Drug Plan had a significant main effect on the

dependent variable of generic use rate.

However, the analysis also indicated that a two-way

interaction existed between Drug Plan and the independent

variable, Pharmacy, as well as a three-way interaction among

Drug Plan, Pharmacy and Time Period. Because of the

interactions, it was not possible to conclude that

variations in the rates of generic use between the two Drug

Plans A and F were due to actual differences between the

plans, or whether the differences were due to the
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interactions among the variables, particularly the Pharmacy

variable.

The results of the mUltiple regression indicated that

significant changes in the rates of generic drug use did

occur for only one of the two Drug Plans (A), and that the

change was a significant decrease in the slope of the

regression function in the post-incentive period. This

finding supports the idea that Drug Plan was a factor in

determining the generic use rate; however, there again

appears to be an influence exerted by the Pharmacy variable,

since when the regression was performed by both pharmacy

Type and Group, significant variations in the results oc

curred.

with respect to Drug Plan F, two pharmacy Types,

Hospital and Independent, showed significant increases in

the slope for Plan F in the post-incentive period, despite

the overall results for Plan F which yielded no significant

change in slope. While a strong impression existed that the

variable of Drug Plan may in fact play a significant role in

determining generic drug use, the results of this stUdy will

not support such a definitive conclusion because of the

inability to separate the influence of the pharmacy

variable on the generic drug use rate.

Significant differences among pharmacies with respect

to their utilization of generics existed prior to the

introduction of HMSA's generic incentive program, as shown
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by the GDDI rates in the pre-incentive period. It was

certainly no surprise that the analysis of variance

confirmed the significance of the Pharmacy variable and the

strong main effect exerted on the generic use rate.

The ANOVA results, however, also indicated that in

addition to the interaction between Drug Plan and Pharmacy

previously discussed, an interaction also existed between

the independent variables of Pharmacy and Time. The

interaction with the variable of Time reflects the

underlying on-going increase in the use of generic drugs

over time that was occurring prior to the implementation of

the pharmacy incentive, and to an unknown extent, likely

continued in the time period after the change.

While it was not possible to "detrend" the data and

obtain meaningful results using ANOVA, the use of the

mUltiple regression analysis did reveal the fact that some

pharmacies (Hospital and Independent) did show a

statistically significant increase in the rate of generic

use for Drug Plan F in the post-incentive period as compared

with the pre-incentive period.

Those results contrasted with the regression results

for the other three Pharmacy Types (Chain, Grocery, and

Professional), all of which had decreases in the slope of

the regression function, although they were not decreases of

sufficient magnitude to be judged statistically significant.

The significant increase in the generic use rate for two

127



Types of pharmacies contrasted with decreases for the other

three Types was deemed to be the strongest evidence that

some pharmacies did respond to the introduction of a

financial incentive to increase generic use. On this basis,

the null hypothesis concerning pharmacies' lack of response

to a financial incentive favoring the dispensing of generic

drugs was rejected.

Discussion of the Findings and Conclusions

Drug Plan

The result of the analyses to create a sufficient

evidentiary basis for rejecting the null hypothesis was most

likely a problem with the limitations and design of the

study and not the underlying theory on which this research

question was formed.

This portion of the research was intended to address

the question of whether consumers were sensitive to

financial incentives in their decision-making regarding the

use of generic versus brand name prescription drugs. Other

studies, including the largest of those looking at

prescription drug use, the Rand studies on health insurance

and consumers use of medical care services, have concluded

that the decision to consume prescription drugs is somewhat

price elastic.

As out-of-pocket expenses in the form of copayments for

prescription drugs increased, the demand for prescription
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drugs, as measured by drug claims to the health insurer,

decreased (Newhouse et.al., 1978). This kind of price

sensit~vity toward prescription drugs was expected to carry

over to the choice between lower cost generic drugs and

brand name drugs resulting in consumer (drug plan member)

sensitivity to the copayment differential favoring generic

drugs.

Because of the nature of this research, it was not

possible to structure the comparison of the drug plans to

allow for direct comparison between those that were

identical except for their treatment of generic drugs. The

problems uncovered in extracting the paid claims data from

HMSA also caused the study to lose two of the four drug

plans that were to form the basis for comparison.

The two drug plans which ultimately formed the basis

for the analysis did provide a contrast in approaches to

providing a financial incentive, but neither was without a

generic incentive for the member. Plan F members had an

incentive in the form of a copayment differential with a

fixed dollar savings per prescription. Plan A members had a

less direct incentive in the form of an open-ended saving of

an unknown amount available to the consumer at the time of

choosing to receive either a brand or a generic drug.

The interpretation of the findings concerning Plans A

and F were made more difficult since there was no

information available from HMSA, or from the literature, to
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indicate how aware consumers were of their drug plan

benefits or how they might perceive the differences between

the two types of incentives.

In the absence of any direct information on drug plan

members' knowledge of their benefits, it would have been

possible to argue that Plan A members might have had a

greater incentive to use generics than Plan F members. This

argument would have been based on the fact that Plan A

members were confronted at the time of receiving their

prescription with the true difference in price between the

brand and generic which, in the majority of prescriptions,

would have been more than the $1 difference in copayments

for a Plan F member.

This scenario of the rational consumer is appropriate

for those Plan A members who were working from a somewhat

complete knowledge base when confronted by the pharmacist

and asked to make this choice between brand and generic

drugs. It is possible that this may not have been the most

common scenario in actual practice for a large number of

Plan A members. In order for this rational consumer

scenario to occur, the member must first have been aware

that his plan's generic incentives were 100% reimbursements

for generics, 80% for new brand name prescriptions and 90%

for brand name refills.

From my personal experience as a practicing pharmacist

in Hawaii during this time, a number of HMSA members
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presenting prescriptions at the pharmacy were not aware that

they even had drug coverage, much less what the benefits of

the plan were. Of those patients who were aware of their

drug insurance, most seemed to be surprised when told that

they would get 100% reimbursement for choosing a generic.

In my experience very few requested t.hat; the pharmacy

dispense a generic drug when one was available. On the

other hand, very few patients refused to allow me or the

pharmacists who work with me to substitute a generic when

offered the choice.

The consumer must have also been made aware, by either

the prescriber or the pharmacist, that the choice of a

generic was in fact available, since for approximately 60%

of all prescriptions, no generic is available. While Hawaii

law requires the posting of a sign in every pharmacy that

the consumer is to be made aware when a generic is

available, the actual practice in the pharmacy community,

from my experience, has been that the pharmacist's

interpretation of "available" has usually been \olhether that

pharmacy had chosen to stock a particular generic, not

whether a particular prescription had a generic available in

the Hawaii market. Thus, the consumer faces some

information barriers and gaps, in both understanding drug

benefits and being made aware of, or given a choice in the

use of, a generic drug when one is in fact available in the

local market.
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For the Plan F members these same barriers to obtaining

the knowledge when a generic alternative is available also

exist. However, the Plan F members have a much simpler drug

benefit to understand with respect to saving money through

generic drugs, since they have a fixed dollar savings in

copayment each time a generic is chosen, even though Plan A

members probably had a greater average savings per

prescription when choosing a generic than Plan F members,

since 10 to 20 percent deductibles for Plan A on the average

brand drug prescription is almost always greater than the $1

savings available to Plan F members. To some degree this

likely savings difference for Plan A may have been offset by

the ease of understanding and simplicity of the incentive to

Plan F members.

If the data had been adequate to allow analysis of a

copay plan with no difference in copay, or if copay type

plans had been in effect where the pharmacy had no generic

incentive, further evidence could have been gained to

support whether the copay differential alone had an impact

on generic drug use. Changes in HMSA drug plans subsequent

to the time period of this study have created greater

differentials in copayment between brand and generic drugs.

Repetition of this analysis in a later time period when more

substantial differences in copayments were in place might

yield different results with respect to the influence of

drug plan on generic drug use.

132



In addition to the direct limitations with respect to

the comparisons between the drug plan members' generic use

was the introduction of the pharmacy incentive simultaneous

with the changes in the drug plan benefits for Plan F. The

importance of the choice of pharmacy in determining the

generic use rates for drug plan members was evidenced by the

differences in the generic use rates among the different

Types and Groups of pharmacies prior to both the

implementation of the changes in drug benefit (when Plan A

and Plan F members had the drug plan benefit) and the

introduction of the pharmacy incentive.

This suggests that pharmacies may have had different

perceptions of economic and other benefits that might accrue

from the use of generic drugs prior to the introduction of

third-party incentives. The findings with respect to

pharmacy use of generics following implementation of the

pharmacy incentive suggest that some Types of pharmacies

responded differently to the incentive than others, and that

this may have accounted for some of the differences between

Plans A and F.

The confounding nature of this interaction between

pharmacy incentive and drug plan incentive suggests that

future research into the impact of drug plan incentives for

generic drug use must find ways of controlling the

pharmacy's influence in the member's ultimate choice of

brand versus generic. This will be discussed further in the
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section of this chapter dealing with recommendations for

future research.

Pharmacy

The hypothesis concerning the pharmacies' response to

the introduction of a specific financial incentive to use

generic drugs was based on the belief that pharmacies would

take the increased potential profitability from the generic

incentive into account in their decision whether to stock

and dispense generic drugs, with the expected result being

increased generic drug use. As reported by Carroll et. ale

(1986), the decision by the pharmacist whether to substitute

a generic for a brand name drug was based on a number of

factors, including the perceived risk in terms of quality of

the generic drug, the consumer's acceptance of generics, and

the perceived economic benefit to the pharmacy from

utilizing generics. Also suggested is the need to examine

the role that profits play in the pharmacist's decision to

utilize generic drugs (Carroll et. al., 1986; Carroll et.

al., 1987a).

This study looks only at how pharmacies, not

pharmacists per se, respond to the initiation of additional

profit potential via the generic incentive. In interpreting

the results it is important to recognize that the decision

maker, the individual pharmacist, mayor may not benefit
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directly from the pharmacy's increased profits from the use

of generics.

In the case of mUltiple pharmacies under a single

ownership, it is also not known the degree to which

organizational goals or incentives about profitability in

general, or generic drug use specifically, either existed or

were made known to the pharmacist employee.

It is clear from the data concerning generic drug use

in the period prior to the introduction of the generic

incentive that pharmacies exhibited wide variations in

generic use rates. It is also apparent from aggregating the

pharmacies by Type that certain Types of pharmacies had

significantly higher generic use before there were any

private third-party incentives to playa role in that

difference.

One argument advanced in the pharmacy community is that

physician access or proximity of the pharmacy to the

physician's office plays a key role in determining why

certain types of pharmacies achieved high GDUI rates. In

fact, the two Types of pharmacies with closest proximity to

the physicians who likely accounted for most of their

patients had the highest GDUI rates. The Professional Type

of pharmacy had a generic use rate over two times as high as

the Hospital Type, during both the pre- and post-incentive

periods, and had approximately three times the GDUI rate of

the Chain, Grocery, or Independent Types in both periods.
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Despite the similarities in proximity, the Professional

and Hospital Types differed greatly in their ownership. The

eleven Hospital pharmacies are each owned by the individual

hospital that owns the physician office buildings where the

pharmacies are located. The ownership for the three groups

of Professional pharmacies that make up the Professional

Type is comprised of pharmacists who specialize in this type

of pharmacy. The pre-incentive period data point to the

fact that the Professional Type pharmacies may have adopted

strategies for maximizing the use of generic drugs prior to

the introduction of private third-party incentives.

Comparison of the GDUI rates of the Hospital and

Professional Type pharmacies would seem to indicate that the

Professional Types' high rates of generic use is not due

entirely to the physical proximity to the physicians they

serve. Determination of the reasons behind why the

Professional Type pharmacies differed so greatly in their

GDUI rates from the other pharmacies was not a part of this

study. More research is needed to probe why these

differences exist among the different settings in which

pharmacy is practiced.

The findings from the analysis of variance point to the

significant role played by the Pharmacy variable in

determining the use of generic drugs. This is consistent

with the literature which suggests that consumers may often

rely on the advice of their physician and pharmacist when
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making health care consumption decisions (Bearden and Mason,

1978).

The mUltiple regression analysis provided evidence that

the different Types of pharmacies responded differently to

the introduction of the generic incentive. Two Types,

Hospital and Independent, had significant increases in their

rates of generic use in the post-incentive period for Drug

Plan F, the plan to which the generic incentive directly

applied. The Chain Type pharmacies maintained virtually the

same rate of increase in the post-incentive period for Plan

F as in the pre-incentive period. Two Types, the Grocery

and Professional pharmacies, both had generic use rates for

Plan F that showed a decrease in the rates of growth of

generic drug use in the post-incentive period as compared

with their pre-incentive periods. It was this sharp

contrast in pharmacy response that lead to the rejection of

the null hypothesis that providing a financial incentive to

pharmacies would have no impact on the use of generic drugs.

The fact that the Independent Type of pharmacy achieved

both the largest absolute increase in GDUI and the greatest

increase in rate of change supports the concept that

pharmacy profit might be a factor in determining the rate of

generic use. since, in the vast majority of the

Independent Type pharmacies in Hawaii, the pharmacist

dispensing prescriptions is also the pharmacy owner, the

generic decision-maker in the pharmacy (the owner-
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pharmacist) is also the person benefiting directly from the

increased profitability of the generic incentive.

For the other Type of pharmacy which exhibited an

apparent positive response to generic incentive, the

Hospital Type, this same logic of profit stimulation does

not seem to fit. For this Type, none of the pharmacist

decision-makers were owners and, therefore, the direct

accrual of profit from generic use was most likely not a

factor in the improvement in the generic use rate.

It has been suggested in the literature that the

pharmacist's perceived risk of substituting a generic was

reduced with knowledge of physician preferences with respect

to the use of generics for their patients (Carroll eta al.,

1986). It was certainly possible in the Hospital outpatient

Type of pharmacy that the pharmacy staff would be more able

to keep track of the preferences of the limited number of

physicians in the medical office building, than for the

typical Chain or Grocery Type pharmacy, which serves a much

larger physician base.

It is also possible the hospital administration and

pharmacy directors made decisions to support the generic

incentive program and capture the additional revenues that

were available from the use of generic drugs. The extent to

which either of these factors were at work and contributed

to the rise in generic use among Hospital Type pharmacies

remains a matter for further research.
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The seeming lack of response by the Chain and Grocery

Type pharmacies to the introduction of the generic incentive

may be related to a number of factors that are prevalent in

these Types of pharmacies. Perhaps the first factor is the

pharmacist's time required to offer the patient a choice of

brand versus generic and the likelihood of being asked to

take even more time to explain the advantages and any

perceived disadvantages about a given patient's use of a

generic drug.

The time factors importance cannot be discounted,

particularly in the Hawaii market, where the vast majority

of Chain and Grocery Type pharmacies are high-volume

operations with constantly competing demands on the

pharmacist's time. The degree to which the pharmacy

managements at these Types of pharmacies equated the

desirability of increased generic drug use with the

potential need to increase the pharmacist time available is

not known. The absence of any direct financial gain by the

pharmacist employed in these Types of pharmacies may also

have contributed to the seeming lack of response to the

generic incentive program.

The lack of response by the Professional Type

pharmacies to the introduction of the generic incentive

program was at first surprising, given their already high

use of generic drugs. However, it may be that these

pharmacies had already approached the saturation point.
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That is, the Professional pharmacies had converted virtually

all patients who were willing to accept the substitution of

a generic for a brand drug before the generic incentive had

even been introduced.

This explanation would also account for why the generic

use rates for both Drug Plans A and F were almost identical

over both the pre- and post-incentive periods for this Type

of pharmacy. Apparently in this Type of pharmacy, the

pharmacists perceived some benefits from the dispensing of

generic drugs and acted upon that belief prior to any

outside influence being exerted by the third-party payer,

HMSA. Also, since the majority of these pharmacies had

employee pharmacists who were not also pharmacy owners, it

would be interesting to know to what degree that an

organizational commitment was made to promote generics.

Equally important would be to learn how any commitment to

generic drug use might have been conveyed to the individual

pharmacist employee, and what incentive the pharmacist had

to promote generic drug use.

Implications for Practice

The implications of the findings of this research are

directed at two primary aUdiences, the third-party insurers,

and the pharmacy owners and managers. While this study was

undertaken to evaluate the effectiveness of a generic

incentive program from the perspective of the one initiating
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organization, the Hawaii Medical Service Association, the

findings and implications for needed action are relevant to

all third-party drug plan providers and to those pharmacies

that provide services to third-party drug plan members.

Since this study took the perspective of the third

party payer towards the issues of drug cost-containment and

generic drug use, many of the implications for practice

apply to the future considerations third-party insurers may

want to take into account in designing and managing their

drug benefit plans. Perhaps it is important at this point

to note that the role of the third-party payer is rapidly

changing from one of the insurer as an efficient processor

of claims to that of a payer as partner in the process of

managed care.

The earliest stages of this managed care transition had

insurers utilizing their control over the insurance plan

members' choice of providers to trade potential market share

to the provider in return for discounts off existing fee

for-service rates. This process lead to some decreases in

per unit prices paid by the third-party, but often did

little to lessen overall costs, since this strategy only

addressed price and none of the other variables in the total

cost equation.

This strategy was true of the drug benefit where many

third-parties, including HMSA, were able to set pharmacy

reimbursement at prices below the then prevailing rate for
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prescription drugs in the community. The end result,

however, was no change in the rate of increase in the cost

of the drug benefit, but only a one-time downward "shift" in

costs at the time of the reimbursement cut.

This illustration is important because it must be made

clear to the reader the context within which the third-party

payer initiates new programs, such as the generic incentive,

which is changing from short-term price cuts to the

perspective of long-term cost-containment.

Managed care, particularly in an environment such as

Hawaii where HMSA enjoys a large, relatively stable market

share, is a process where the payer must take a long-term

perspective in its planning and benefit design. The

ultimate goal is sustaining the most cost effective health

care system which can promote and maintain the health of the

plan members of the third-party payer.

strategies which focus on short-term gains in terms of

price discounts from all providers may in fact run counter

to the long-term needs of the third-party payer. This will

be particUlarly true if these price-based strategies result

in market dominance by the low price providers who

ultimately may not also be the most cost-effective

providers.

A case can be made from the findings of this study that

the pharmacies generally perceived as higher price

providers, such as Independents, Hospitals and Pro-
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fessionals, may be those who are most likely to respond to

long-term cost initiatives like the generic incentive

program. It will continue to be very important for third

party payers to evaluate their new cost-containment

initiatives and to analyze the actual impact.

In order to effectively implement the concept of

managed health care, the third-party payers need to gain

additional insight into how the changes they implement in

benefit design impact the way health care services are

consumed. As in any good planning effort, benefit design

process needs to have results evaluated against the expected

outcomes and attempt to assess what works best to achieve

the goal.

As the findings of this study indicate, it is often not

enough to report the kind of aggregate statistics contained

in the usual management reporting, such as generic drug use

over time, without the potential for missing important

information like the difference in response to the generic

incentive for certain types of pharmacies. This study has

provided a few insights and many questions that suggest

areas for future research.

The finding that the members' choice of pharmacy had

the most impact on their use of generic drugs has important

implications for all third-party payers as they consider

changes in their drug benefits. The results point to the

role of the pharmacist as a key decision-maker in

143



determining the generic drug use of third-party plan

members. There is an important distinction that the third

party payers can gain from this study and take into account

in planning drug benefit changes that require the

cooperation of the pharmacies and the pharmacists to

effectively implement.

In the early efforts at cost-containment, insurers

offered to pharmacies the opportunity to participate in

preferred pharmacy programs in exchange for price

concessions from the pharmacies. These benefit changes,

restricting drug plan members to participating pharmacies,

only needed the cooperation of the pharmacy owners and/or

managers to agree on price with the insurer, and required no

action or effort on the part of the individual pharmacist,

who simply filled prescriptions for drug plan members.

The preferred provider networks could be implemented at

the administrative level, between pharmacy

owners/administrators and the third-party payer. When the

third-party initiatives moved to benefit changes that

attempted to influence such things as the use of generic

drugs by pharmacies and drug plan members, the decision

whether to actively participate on the part of any pharmacy

became a shared decision between the pharmacy's management

or ownership, and the individual pharmacist.

The findings concerning the impact of drug plan on

generic drug use were less conclusive, but some implications
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ragarding the use of differential copayments by the third

party payer should be noted. The use of copayments in drug

plan benefits can serve a variety of purposes, some intended

and some unintended. More needs to be known on the effect

of copayment differentials on the drug plan members'

behavior towards such things as generic drugs.

While not a SUbject explored by this study, the

unintended effect of copayments as barriers to patient

compliance with needed drug therapies also needs further

examination. This is a particularly important issue now as

patient copayments are being increased as a means of

shifting more of the economic costs of medical care to the

consumer of services. Attempts to influence health plan

member behavior through the use of financial incentives will

likely rise as insurers identify other desirable outcomes,

such as the use of drugs contained in a voluntary drug

formulary established by the insurer.

The findings of this study did not identify the degree

to which drug plan members' preferences played a role in

determining whether or not a generic drug was dispensed. It

is important that the third-party payers recognize the gap

in information that exists in terms of the understanding of

the role played by the health plan member in determining the

utilization of health services.

As drug insurance coverage expands, the third-party

payers grow in their influence and ability to exert
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increasing control over the delivery of pharmacy services on

behalf of their drug plan members. As drug costs continue

to grow in terms of cost per drug plan member, more third

party cost-containment initiatives will be forthcoming.

Many of these efforts might desirably focus more on the

decisions made by physicians, pharmacists and health plan

members as it relates to achieving the most optimal outcomes

from drug therapy. Moving away from the issue of pharmacy

price per prescription will help focus on the pharmacy's

ability to deliver the services that the third-party deems

helpful in achieving the goal of cost-effective patient drug

therapy outcomes.

The findings of this study indicate that certain Types

of pharmacies may have more difficulty than others in

shifting their focus from competition between pharmacies

based on price, to new areas that require the professional

intervention of the pharmacist with drug plan member of

their physician. It is clear from the data regarding

generic drug use that some Types of pharmacies, particularly

the Chain and Grocery Types, have to be concerned about

their ability to translate third-party incentives to the

organization or pharmacy into strategies for getting the

requisite action from their pharmacists.

In the past the mass merchandisers, discount style

pharmacies, were well positioned to compete with other

pharmacies on the basis of price when the majority of
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prescriptions were paid for out-of-pocket by the consumer.

They also contributed to the general perception of the

pUblic and the third-party payers that pharmacy services

simply revolved around a rather homogeneous product, the

prescription drug. The large multi-pharmacy organizations

had little difficulty in putting their management strategies

into place, since they required virtually no action of the

part of their employee pharmacists other than the filling of

large volumes of prescriptions.

Now the pharmacy profession is being encouraged to move

away from the product, the prescription drug, to a focus on

the patient, just as third-party payers are moving from

concerns over short-term price to focus on improved patient

outcomes and long-term cost-containment. This suggests that

all pharmacies, regardless of ownership or type of setting,

wi.ll need to address the issue of how this new third-party

focus can be translated to the level of the individual

employee pharmacist, who will be in large measure

responsible for how well its implementation succeeds.

Recommendations for Future Re.§earch

As with most research, this study has exposed a number

of problems and limitations with this area of inquiry and

has generated more questions than answers. This section

will discuss the need for continuing and expanding this

research, as well as how some of the limitations, like the
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physician prohibition of substitution and the "spill-over"

effects between drug plans, might be addressed in future

research. The section will conclude with suggestions for

research into some of the key questions raised by the

findings of this study, including exploring the reasons why

some pharmacists and pharmacies appear to respond to

financial incentives while others do not.

Research opportunities abound in this area as third

party payers continue to make changes in drug benefits. The

impact that these changes in benefits has on drug plan

members and pharmacies will continue to be an issue of

significant interest.

Indicative of this rapidly evolving process of drug

benefit plan changes, HMSA has implemented a number of

significant changes in their drug benefits since the

conclusion of this study's timeframe of analysis, including:

1. Dropping the generic incentive program for

pharmacies in 1991.

2. Instituting a new generic incentive program for

pharmacies in 1992.

3. Introducing a "mandatory generics" benefit for

selected drug plans in 1989.

4. changing copayment levels on a number of drug

plans with many of the changes resulting in

greater dollar differentials between brand and

generic drugs for these plans.
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5. Introducing mail order options for a majority of

drug plans.

These changes are provided as illustrations of the rapid

evolution of the third-party drug plans and are not unique

to the Hawaii market.

Since a number of these changes were intended to

increase the use of generic drugs, application of the

methodology from this study would be appropriate to examine

the actual impact on generic drug use rates over time by

both drug plan members and by pharmacies. However,

repetition of the current approach without some

modifications would not reduce the limitations which were a

problem in interpreting the results of this study.

One of the limitations, the extent of physician

prohibition of generic SUbstitution, or dispense as written

(DAW), is a data problem which needs to be addressed by all

third-party payers. Prior to the implementation of the on

line, point-of-service billing by pharmacies beginning in

the 1990's, this data element was not consistently captured

as a part of each drug claim. Requiring this as part of the

claim made the data available to researchers who were using

paid claims data, resolving part of the problem, yet

concerns over the validity and reliability of what is being

transmitted by the pharmacies as part of the drug claim have

arisen.
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It is my experience that most pharmacies' computer

software used in filling prescriptions has a preset default

value for the DAW data element of "1" or "Y," meaning that,

automatically, the prescription is encoded that the

physician prohibited substitution of a generic drug. Third

parties have begun to analyze their DAW rates and have put

pressure on software vendors to eliminate these default

values. In order to validate the DAW on the claims data,

on-site audits need to be conducted and actual prescriptions

compared with claims data to determine if a problem exists

or not.

This analysis of DAW data can also be used to determine

which drugs in a given market have actual high DAW rates.

This would allow the Generic Drug Utilization Index to then

be modified to exclude only those drugs that in fact had a

high DAW rate in the locale from which the claims data

originate. Identifying the true extent of the DAW issue

will also be important to third-parties as they look at

other areas of patient, pharmacy and physician behaviors,

such as compliance with third-party mandated drug

formularies and protocols, where physician DAW rates would

also affect the analysis of those program's effectiveness.

Another aspect of the Generic Drug Utilization Index

raises a potential limitation to its use over time, and that

is the need for the GDUI to reflect the impact of new

generic drugs as they become available. From a management
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perspective, third-parties will want a measure of generic

use that reflects the current mix of drugs in their market.

As the findings of this study suggest, a static GOUI

reflects a maturing market basket of drugs, which over time

will likely show a slowing in the rate of increase of

generic drug use for that set of drugs.

Perhaps the best way to address this need for an

updated Generic Drug utilization Index, and not at the same

time introduce into its use any of the problems of a

constantly changing mix of generic drugs over time, is to

maintain the current GDUI and make only annual additions at

the same time each year. By keeping track of each year's

additions, it would be possible to separate the historic

GOUI for any desired time period, so that the research could

deal with a constant GDDI over the timeframe of the study

and have subsets of the GOUI to reflect annual additions.

Creating a GOUI which remains current would also provide a

better measure of generic use by those pharmacies whose

historic GOUI rate starts to approach 100% over time.

Another limitation of this study was the inability to

find a control group of drug plan members with no generic

incentive. One problem in finding such a group was related

to potential "spill-over" effects between drug plans as it

relates to the generic use rates across mUltiple drug plans

within the same pharmacies in a given market. It would be

useful to have research that addressed directly this issue
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of "spill-over" effects and determined the extent to which

generic use rates vary across different drug plans for a

given set of pharmacies. This research should also examine

whether the concentration of a few large third-party payers,

like in Hawaii, or a market with many third-party plans, has

any impact on the extent of the "spill-over" effects.

Additional research needs to be done in areas directly

related to some of the questions raised by the findings of

this study. Much of this research needs to focus on the

central question of why some pharmacies seem to have

responded to the influence of financial incentives favoring

generic drugs and some seemingly did not, or why some

members do or do not use generic drugs.

One area of research that could help shed light on this

issue would be to look at how well both drug plan members

and pharmacists understand the patient's drug benefit and

what financial incentives it contains for either the member,

the pharmacy or both. Also of importance would be to

examine whether members and pharmacists understand the

impact of their decisions on the drug plans' costs, which

ultimately affect the cost of members' benefits and the

dollars available to pay pharmacies.

One assumption this research made was that consumers

and providers were likely to make economically rational

decisions to maximize the perceived value of their choice as

to whether to choose a generic or brand name drug. The
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ability to make this choice rationally depends partly on

whether the decision-maker has the information upon which to

make the cost-benefit jUdgments. One research question thus

becomes: to what degree do consumers and pharmacists know

the economic or cost consequences of their choices as

dictated by the design of a drug benefit? Put simplYI do

plan members know, for example, that they could save $3, $5,

or $7 on their copayment by choosing a generic; or does the

pharmacist know if his/her pharmacy can get paid an extra

$.50 to a $1.25 in dispensing fee when a generic is

dispensed?

This stUdy postulates that one reason for the apparent

differential in response to the generic incentive for the

Independent Type of pharmacy was that the pharmacist/owner

would benefit directly from the profit of any financial

incentive. For the other four Types of pharmacies in the

stUdy, it was not known to what degree the employee

pharmacist in these settings benefited from the financial

incentives provided by the third-party payer to the

pharmacy.

An area of research interest for both the third-party

payers and for pharmacy owners with employee pharmacists is

the determination of how employee pharmacists view the

promotion of generic drug use. In this stUdy it appears

that some employee pharmacists supported generic use and in

some pharmacy organizations the low generic use rates would
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suggest little or no support for generics by the employee

pharmacists. What did the pharmacy organizations with high

generic use rates do differently, or was there some

difference among the pharmacists themselves that led to the

high variation in GOUI rates across pharmacy Types?

Research in this area should probe to determine not

only what barriers pharmacists perceive to generic

sUbstitution, but also what solutions these same pharmacists

perceive to be effective in reducing or eliminating these

barriers.

Future research opportunities abound in this entire

area of third-party incentives and the reSUlting provider

and consumer responses to those incentives. Given the

continued movement in health care toward managed care, those

who would seek to manage medical care will continue to look

for ways to stimulate the desired behavior on the part of

patients and their health care providers. Research needs to

continue to try to find answers to what does and does not

work in this managed care process, while also adding to our

basic understanding of what factors affect the health care

consumption decisions that are made by patients, or made on

their behalf by the providers.

This study has posed significant questions about the

ability of a third-party payer to stimulate increased use of

generic drugs through provision of financial incentives to

its drug plan members and its participating pharmacies. The
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answers provided suggest that at least partial successes

were achieved in promoting the use of generic drugs by

certain Types of pharmacies in Hawaii. As third-party

payers make modifications to their drug plan benefits, the

need for evaluation could be joined with the opportunities

for health services research into an organizational

commitment and plan for continued efforts in this area.
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APPENDIX I - GENERIC DRUG UTILIZATION INDEX LISTING OF ALL
DRUGS

Generic Name

Acetaminophen/caff/Butal
Acetazolamide
Allopurinol
Allopurinol
Aminophylline
Aminophylline
Amitriptyline
Amitriptyline
Amitriptyline
Amitriptyline
Antipyrine/Benzocaine
Aspirin/caff/Butal
Apsirin/caff/Butal
Atropine Sulfate
Atropine
Bacitracin/Poly B Sulf
Opth
Belladonna Alka/BP
Betamethasone Valerate
Betamethasone Valerate
Betamethasone Valerate
Bethanecol Chloride
Bethanecol Chloride
Caramiphen/Phenylprop
Carisoprodol
Chloral Hydrate
Chloramphenicol
Chlordiazepoxide HCl
Chlordiazepoxide HCI
Chlordiazepoxide HCI
Diphenhydramine HCI
Dipyridamole
Dipyridamole
Dipyridamole
Doxycycline Hyclate
Doxycycline Hyclate
Doxycycline Hyclate
Ergoloid Mesylates
Erythromycin Base
Erythromycin Base
Gentamycin Sulfate
Gentamycin Sulfate
Gentamycin Sulfate
Guaifenesin/Codeine
Guaifenesin/oxtriphylline
Guaifenesin/P-Ephed/Hcod

Form

Cap
Tab
Tab
Tab
Tab
Tab
Tab
Tab
Tab
Tab
Drop
Cap
Tab
Drop

oint

Tab
Crm
Lot
oint
Tab
Tab
Cap
Tab
Cap
Drop
Cap
Cap
Cap
Cap
Tab
Tab
Tab
Cap
Cap
Tab
Tab
Soln
SoIn
Crm
Drop
oint
Syr
Elix
Syr
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strength

250mg
250mg
100mg
300mg
100mg
300mg

10mg
25mg
50mg

lOOmg

1%

l6.2mg
0.1%
0.1%
0.1%
10mg
25mg

350mg
500mg
0.5%
5mg
10mg
25mg
50mg
25mg
50mg
75mg
50mg
100mg
100mg
lmg
1.5%
2.0%
0.1%
3mg/ml
0.1%

Most Common
Brand Name

Fioricet
Diamox
zyloprim
Zyloprim
somopyllin
Somophyllin
Elavil
Elavil
Elavil
Elavil
Auralgan
Fiorinal
Fiorinal
Isopto

Polysporin

Donnatal
Valisone
Valiscne
Valisone
Urecholine
Urecholine
Tuss-Ornade
Soma
Noctec
Opthochlor
Librium
Libriurn
Librium
Benadryl
Persantine
Persantine
Persantine
Vibramycin
Vibramycin
vibra-Tabs
Hydergine
Staticin
Staticin
Garamycin
Garamycin
Gararnycin
Robitussin A-C
Brondecon
Tussend Exp



Appendix 1, continued

Guaifenesin/Phenylprop Tab Entex L-A
HC/Bis Sub/Znox/Resor Supp Anusol HC
Hydralazine HCI Tab 10mg Apresoline
Hydralazine HCI Tab 25mg Apresoline
Hydralazine HCI Tab 50mg Apresoline
Hydralazine/HCTZ Tab Apresazide
Hydralazine/Res/HCTZ Tab Ser-Ap-Es
Hydrocortisone Crm 2.5% Hytone
Hydroxyzine HCI Syr 10mg Atarax
Hydroxyzine HCI Tab 10mg Atarax
Hydroxyzine HCI Tab 25mg Atarax
Hydroxyzine HCI Tab 50mg Atarax
Hydroxyzine Pamoate Cap 50mg vistaril
Ibuprofen Tab 400mg Motrin
Imipramine HCI Tab 10mg Tofranil
Imipramine HCI Tab 25mg Tofranil
Imipramine HCI Tab 50mg Tofranil
Isoniazid Tab 100mg Nydrazid
Isosorbide Din Tab 2.5mg Isordil SL
Isosorbide Din Tab 5mg Isordil SL
Isosorbide Din Tab 5mg Isordil
Isosorbide Din Tab 10mg Isordil
Isosorbide Din Tab 20mg Isordil
Isosorbide Din Tab 40mg Isordil
Lidocaine HCI Soln 2% Xylocaine Visc
Lindane Lot 1% Kwell
Lindane Shamp 1% Kwell
Lithium Carbonate Cap 300mg Eskalith
Meclizine HCI Tab 12.5mg Antivert
Meclizine HCI Tab 25mg Antivert
Medroxyprogesterone Acet Tab 10mg Provera
Meprobamate Tab 400mg Miltown
Methocarbamol Tab 500mg Robaxin
Methocarbamol Tab 750mg Robaxin
Methyclothiazide Tab 2.5mg Enduron
Methyltestosterone Tab 25mg Oreton
Multivitamins w/Fl Drop Vi"-Daylin F
Naphazoline HCl Drop 0.1% Albalon
Neomycin Sulfate Tab 500mg Mycifradin
Neomycin/Poly B/He Soln Cortisporin
Neomycin/Poly B/HC Susp Cortisporin
Neomycin/Gram/Poly B Drop ocutricin
Nitroglycerin Cap 2.5mg Nitro-Bid
Nystatin Crm Mycostatin
Nystatin oint Mycostatin
Nystatin Susp Mycostatin
Nystatin Tab Mycostatin
Oxycodone/APAP Tab Percocet
Oxycodone/ASA Tab Percodan
P-Ephed/Cod/CPM Syr Novahistine DH
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Appendix 1, continued

P-Ephed/PP/Phentol/CPM Syr Naldecon
P-Ephed/PP/Phentol/CPM Tab Naldecon
phenazopyridine Tab 100mg pyridium
Phenazopyridine Tab 200mg Pyridium
Phenylbutazone Tab 100mg Butazolidin
Potassium Bicarb Tab 25MEQ K-Lyte
Potassium Chloride Liq 10% Kaon
Potassium Chloride Liq 20% Kaon
Potassium Chloride Pckt 20MEQ K-Lor
Prednisolone Acetate Drop 1% Pred Forte
Prednisone Soln 5mg Deltasone
Probenecid Tab 500mg Benemid
Procainamide HCl Cap 250mg Pronestyl
Procainamide HCI Cap 500mg Pronestyl
Prochlorperazine Maleate Tab 5mg Compazine
Prochlorperazine Maleate Tab 10mg Compazine
Promethazine HCI Tab 25mg Phenergan
Pseudoephed/Hydrocod Syr Tussend Liq
Quinidine Gluconate Tab 324mg Quinaglute
Quinidine Sulfate Tab 260mg Quinamm
Rauwolfia Serpentina Tab 100mg Raudixin
ReserpinejHCTZ Tab .125/25 Hydropres-25
Reserpine/HCTZ Tab .125/50 Hydropres-50
Selenium Sulfide Lot Selsun
Sodium Fluoride Drop . 25mg Flura-Drops
Sodium Fluoride Soln .2% Nafrinse
spironolactone Tab 25mg Aldactone
spironolactone/HCTZ Tab Aldactazide
Sulfacetamide/Pred Drop .25% Isopto
Cetapred
Sulfacetamide/Pred Drop .5% Optimyd
Sulfasalazine Tab 500mg Azulfidine
Sulfathiaz/Sulfacet/SBenz Crm sultrin
vaginal
sulfinpyrazone Cap 200mg Anturane
SUlfinpyrazone Tab 100mg Anturane
Sulfisoxazole Tab 500mg Gantri.sin
Sulfisoxazole/Phenazop Tab Azo-Gantrisin
Terpin Hydrate/Cod Elix Prunicodeine
Theoph/Ephed/Hydrox Tab Marax
Thioridazine HCI Tab 10mg Mellaril
Tolbutamide Tab 500mg Orinase
Triamcinolone Acetonide Crm .025% Kenalog
Triamcinolone Acetonide Crm 19.< Kenalog• 0

Triamcinolone Acetonide Crm .5% Kenalog
Triamcinolone Acetonide oint .1% Kenalog
Trihexyphenidyl HCl Tab 2mg Artane
Trimethoprim HCI Tab 100mg Trimpex
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APPENDIX 2 - GENERIC DRUG UTILIZATION INDEX RATES AND CLAIMS
FREQUENCIES FOR THE PRE-INCENTIVE (1985) AND POST-INCENTIVE

(1986-1987) PERIODS

Pharmacy Pre Incentive Post Incentive Total Both
Period Period Periods

Claims GDUI Claims GDUI Claims GDUI
Freq. Rate Freq. Rate Freq. Rate

CC01 6,568 36.0 7,423 38.5 13,991 37.3
CC02 2,772 30.6 3,521 35.6 6,243 33.4
CC03 5,530 28.5 7,166 35.3 12,696 32.3
CC04 3,761 24.0 4,559 28.5 8,320 26.5
CC05 4,720 37.0 4,888 39.7 9,608 38.4
CC06 8,004 25.3 9,237 25.9 17,241 25.6
CC07 7,156 21.1 7,778 23.3 14,934 22.2
CC08 5,903 32.2 7,372 27.0 13,275 29.3
CC09 3,645 32.6 4,163 36.9 7,808 34.9
CC10 5,510 37.6 5,954 50.0 11,464 44.0
CC11 5,639 20.3 6,919 20.8 12,558 20.6
CC12 6,161 34.9 7,177 37.1 13,338 36.1
CC13 3,345 36.1 3,729 37.0 7,074 36.6
CC14 4,170 17.8 2,775 21.6 6,945 19.3
CC16 4,409 24.4 5,858 28.5 10,267 26.8
CC18 2,728 28.8 3,396 32.0 6,124 30.6

DCOI 1,890 36.3 2,199 37.0 4,089 36.7
DC02 1,374 14.3 1,776 21.3 3,150 18.2
DC03 434 20.1 509 35.6 943 28.4
DC04 2,697 30.9 3,078 38.9 5,775 35.1
DC05 2,407 18.2 2,848 22.9 5,255 20.8
DC06 441 35.8 523 34.8 964 35.3
DC07 3,165 24.5 3,228 24.4 6,393 24.5
DC08 2,491 18.2 3,021 20.0 5,512 19.2
DC09 1,059 15.9 1,373 23.5 2,432 20.2
DCI0 2,171 17.5 2,342 25.1 4,513 21.5
DC11 1,816 15.5 2,199 26.7 4,015 21.7
DC12 1,962 25.1 2,396 47.7 4,358 37.6
DCl3 1,586 21.1 2,168 28.0 3,754 25.0
DC14 1,323 22.9 1,836 24.8 3,159 24.0

HeOl 696 10.1 967 18.2 1,663 14.8

JC01 825 18.1 914 25.0 1,739 21.7
JC02 733 10.6 730 24.7 1,463 17.6

EG03 2,497 22.2 3,136 26.6 5,633 24.7
EG04 1,585 23.7 1,468 24.1 3,053 23.9
EG06 2,819 21.0 2,911 24.0 5,730 22.5
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Appendix 2, Continued

FG01 1,015 34.7 991 37.6 2,006 36.1
FG02 2,325 16.4 2,196 16.9 4,521 16.6

LG01 621 34.9 534 42.9 1,155 38.6
LG04 340 49.7 648 63.6 988 58.8

MH02 1,357 18.6 2,422 39.4 3,770 32.0
MHO 3 2,828 53.6 3,416 65.2 6,244 60.0
MH06 671 18.3 629 18.4 1,300 18.4
MH09 1,037 18.6 1,351 29.9 2,388 25.0
MH10 303 12.9 420 16.4 723 14.9
MH11 550 45.6 530 53.2 1,080 49.3
MH12 150 59.3 159 52.8 309 56.0
MH13 280 17.5 294 21.4 574 19.5
MH14 184 40.2 169 58.6 353 49.0
MH15 3,059 30.8 3,471 35.4 6,530 33.2
MH16 1,480 23.5 2,014 27.8 3,494 26.0
NP01 1,258 33.5 1,524 43.1 2,782 38.7
NP02 408 18.9 434 28.3 842 23.8
NP03 262 8.0 232 19.3 500 13.4

NP04 1,718 20.1 2,041 34.7 3,759 28.1
NP05 886 8.1 853 13.0 1,739 10.5
NP06 262 27.9 255 27.8 517 27.9
NP07 976 29.3 1,084 35.9 2,060 32.8
NP08 806 2.1 1,027 2.8 1,833 2.5
NP09 964 19.7 1,128 30.1 2,092 25.3
NP11 663 13.6 855 9.7 1,518 11.4
NP12 212 19.3 193 45.6 405 31.9
NP13 250 15.6 200 14.5 450 15.1
NP14 634 11.4 561 14.6 1,195 12.9
NP15 678 20.5 770 21.7 1,448 21.1
NP18 1,147 39.4 1,218 49.7 2,365 44.7
NP21 302 13.9 371 35.6 673 25.9
NP22 82 7.3 107 3.7 189 5.3
NP23 230 3.9 290 5.5 520 4.8
NP24 1,008 2l.7 1,168 24.8 2,176 23.4
NP25 226 87.2 265 93.2 491 90.4
NP26 772 8.9 852 15.0 1,624 12.1
NP27 444 70.0 771 74.5 1,215 72.8
NP28 2,236 7.9 2,216 12.8 4,452 10.3
NP29 821 42.1 1,202 38.8 2,023 40.1
NP30 160 15.0 177 14.1 337 14.5
NP32 221 45.2 268 37.7 489 41.1

NP34 248 27.0 500 34.4 748 32.0
NP35 339 20.4 528 38.8 867 31.6
NP36 335 12.2 647 39.7 982 30.4
NP37 714 29.1 1,074 34.5 1,788 32.3
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Appendix 2, continued

NP38 2,399 8.3 3,047 15.4 5,446 12.3
NP39 921 12.2 1,530 19.8 2,451 16.9
NP40 1,086 65.4 1,450 75.0 2,536 70.9
NP41 872 57.1 1,471 53.3 2,343 54.7
NP43 678 20.5 909 33.5 1,587 28.0
NP44 528 32.2 937 56.7 1,465 47.8
NP46 754 41.6 1,202 43.5 1,956 42.8
NP47 714 43.6 981 53.3 1,695 49.2
NP48 895 29.7 1,034 49.6 1,929 40.4
NP97 54 63.0 54 53.7 108 58.3
NP98 30 20.0 28 21.4 58 20.7
NPAO 1,068 64.4 1,005 67.6 2,073 65.9
NPA1 600 16.0 888 60.2 1,488 42.4

BP01 792 83.1 934 86.8 1,726 85.1
BP02 1,275 94.5 1,764 97.2 3,039 96.1
BP03 212 90.1 252 96.8 464 93.7
BP06 325 95.7 362 95.9 687 95.8
BP07 154 95.5 173 97.1 327 96.3
BP08 599 37.7 804 70.2 1,403 56.3
BP19 887 71.0 1,290 74.3 2,177 73.0

GP02 214 79.0 262 84.4 476 81.9
GP03 291 85.6 480 88.7 771 87.5
GP04 829 75.6 931 85.6 1,760 80.9
GP05 1,529 78.4 1,806 80.2 3,335 79.4
GP08 319 59.6 410 60.7 729 60.2
GP09 26 84.6 54 81.5 80 82.5

KP01 1,163 82.3 1,567 83.5 2,730 83.0
KP02 1,318 72.8 1,493 82.3 2,811 77.8
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APPENDIX 3 - GENERIC DRUG UTILIZATION INDEX DATA PROVIDER
SUMMARY FOR GENERIC PERCENTAGE, FEBRUARY 1985 - JUNE 1987

Provider Code Plan A Plan F

BP01 85.47 84.58
BP02 96.33 92.05
BP03 93.50 94.55
BP06 95.87 95.06
BP07 96.24 100.00
BP08 57.48 45.71
BP19 72.79 88.89
CC01 37.05 38.48
CC02 33.73 33.03
CC03 32.01 33.18
CC04 26.54 26.21
CC05 38.18 38.81
CC06 24.74 26.92
CC07 21.86 23.27
CC08 28.47 31.66
CC09 34.96 34.59
CC10 44.23 43.49
CC11 20.00 22.57
CC12 36.68 33.61
CC13 35.43 42.59
CC14 19.19 20.45
CC16 25.95 41.88
CC18 30.70 29.11
DC01 35.31 40.07
DC02 19.81 14.48
DC03 26.12 35.68
DC04 34.55 35.95
DC05 18.94 28.28
DC06 33.61 46.09
DC07 24.73 23.43
DC08 18.29 21.00
DC09 17.73 27.02
DC10 23.10 17.36
DC11 21. 76 20.81
DC12 37.21 46.84
DCl3 24.12 41.97
DC14 24.07 23.32
EG03 23.43 28.06
EG04 21.10 31.03
EG06 23.38 20.91
FG01 40.24 24.27
FG02 15.51 20.24
GP02 81.25 84.26
GP03 87.76 87.10
GP04 80.97 80.54
GP05 79.66 78.33
GP08 59.08 86.67
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Appendix 3, continued

GP09
HCOl
JC01
JC02
KP01
KP02
LG01
LG04
MH02
MH03
MH06
MH09
MHlO
MHll
MH12
MH13
MH14
MH15
MH16
NP01
NP02
NP03
NP04
NP05
NP06
NP07
NP08
NP09
NP11
NP12
NP13
NP14
NP15
NP18
NP21
NP22
NP23
NP24
NP25
NP26
NP27
NP28
NP29
NP30
NP32
NP34
NP35
NP36
NP37
NP38

70.21
13.33
25.62
17.20
82.87
78.14
39.19
58.90
30.97
58.30
18.21
27.52
15.00
51.17
52.59
21.46
49.27
33.06
25.81
37.27
22.19
13.43
23.67
10.54
25.27
32.99
1.60

24.93
11.16
31.56
16.77
12.59
22.01
46.79
21.46
6.49
4.71

20.26
86.76
11.25
70.57

9.72
42.38
15.02
40.84
32.47
31.62
30.11
30.68
11.08
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100.00
17.84
14.33
19.62
85.32
38.10
33.61
56.41
39.81
64.74
19.12
16.79
13.95
30.53
79.49

7.50
40.00
33.81
26.45
41. 38
29.71
13.25
35.78
10.45
34.75
32.05

6.53
27.27
12.27
33.33
10.66
14.22

7.06
39.36
34.04
0.00
5.13

27.58
95.59
14.14
81.60
12.39
34.97
12.50
50.00

6.67
31.25
32.93
50.00
24.49



Appendix 3, continued

NP39
NP40
NP41
NP43
NP44
NP46
NP47
NP48
NP97
NP98
NPAO
NPAl

16.55
69.96
55.07
28.43
48.55
42.72
48.96
42.72
57.94
21.05
63.69
43.02
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26.32
78.26
44.00
22.58
30.36
44.32
51.57
44.32

100.00
0.00

72.01
32.14



APPENDIX 4 - GENERIC DRUG UTILIZATION INDEX RATES BY DRUG
PLAN BY PHARMACY, PHARMACY GROUP AND PHARMACY TYPE FOR
SELECTED TYPES FOR THE PRE-INCENTIVE (1985) AND POST

INCENTIVE (1986-1987) PERIODS

Pharmacy
Group
and
Type

Drug Plan A
GDUI Rate

(Incentive
Period)

Drug Plan F
GDDI Rate
(Incentive

Period)

Change in GDDI
GDUI Rates Be
tween Periods

Pre Post Pre Post Plan A Plan F

CCO!
CC02
CC03
CC04
CC05
CC06
CC07
CC08
CC09
CC10
CC11
CC12
CC13
CC14
CC16
CC18
Total
CC

DC01
DC02
DC03
DC04
DC05
DC06
DC07
DC08
DC09
DC10
DC11
DC12
DC13
DC14
Total
DC

HC01

JCO!
JC02

36.04
30.96
28.51
24.17
35.89
23.77
20.88
31.07
32.20
36.63
19.56
35.19
35.86
17.56
23.56
29.32

Group
28.50

34.57
16.04
20.60
28.66
16.59
32.44
24.43
16.59
15.16
18.65
15.69
24.62
19.89
22.85

Group
21.66

8.73

23.39
11.20

37.95
35.60
34.66
28.46
40.22
25.47
22.72
26.55
37.14
50.59
20.35
37.90
35.05
21.56
27.74
31.80

31. 76

35.87
22.57
30.12
38.78
20.77
34.56
25.01
19.47
19.54
26.49
26.53
47.47
2-.19
24.93

28.47

16.12

27.46
23.17

35.80
30.13
28.47
23.18
38.95
27.12
21. 71
34.96
33.88
39.70
22.57
33.96
36.99
19.80
38.82
21. 39

30.60

39.78
10.48
18.80
33.31
23.70
54.41
24.80
20.73
17.50
15.44
14.29
37.66
40.91
23.53

24.98

12.13

9.29
8.15
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40.85
35.70
36.97
28.97
38.66
26.72
24.90
28.29
35.55
48.12
22.57
33.23
48.22
21.91
44.53
35.86

32.96

40.39
18.00
59.57
39.00
33.61
36.61
21.78
21.30
36.42
20.23
29.38
55.56
42.86
23.08

30.32

23.68

19.66
31.54

1.91
4.64
6.15
4.29
4.33
1. 70
1.84

-4.52
4.94

13.96
0.79
2.71

-0.81
4.00
4.18
2.48

3.26

1.30
6.53
9.52

10.12
4.18
2.12
0.58
2.88
4.38
7.84

10.84
22.85

7.30
2.08

6.81

7.39

4.07
11.97

5.05
5.57
8.50
5.79

-0.29
-0.40

3.19
-6.67

1.67
8.42

o
-0.73
11.23

2.11
5.71

14.47

2.36

0.61
7.52

40.77
5.69
9.91

-17.74
- 3.02

0.57
18.92

4.79
15.09
17.90

1.95
- 0.45

5.34

11.55

10.37
23.39



Appendix 4, Continued

Total Group
JC 16.83 25.35 8.95 23.29 8.52 14.34

EG03 20.11 25.68 26.39 30.13 5.57 3.74
EG04 20.57 21.58 29.72 33.23 1.01 3.51
EG06 22.79 23.84 18.45 24.31 1.05 5.86
Total Group
EG 21. 23 24.18 23.44 28.00 2.95 4.56

FG01 37.54 42.42 29.23 13.86 4.88 -15.37
FG02 14.73 16.20 20.26 20.21 1.47 - 0.05
Total Group
FG 21. 35 24.39 23.25 18.28 3.04 - 4.97

LG01 35.37 43.63 31.25 36.36 8.26 5.11
LG04 50.15 63.73 0.00 61.11 13.58 61.11
Total Group
LG 40.94 54.90 29.85 46.15 13.96 16.30

BP01 84.60 86.10 81.23 88.13 1.50 6.90
BP02 94.84 97.38 90.22 94.05 2.54 3.83
BP03 87.20 98.95 100.00 90.32 11.75 - 9.68
BP06 95.25 96.46 100.00 92.16 1.21 - 7.84
BP07 95.39 97.01 100.00 100.00 1.62 0
BP08 39.41 71.11 21.43 61.90 31. 70 40.47
BP19 70.67 74.18 86.67 91.67 3.51 5.00
Total Group
BP 79.31 86.18 79.67 86.16 6.87 6.49

GP02 79.12 83.33 78.13 86.84 4.21 8.71
GP03 85.94 88.82 84.85 88.59 2.88 3.74
GP04 76.12 85.15 73.13 88.62 9.03 15.49
GP05 78.98 80.22 76.27 80.30 1.24 4.03
GP08 58.42 59.60 81.25 92.86 1.18 11.61
GP09 66.67 71.43 100.00 100.00 4.76 0
Total Group
GP 76.28 79.89 77.74 84.95 3.61 7.21

KP01 81.96 83.54 90.70 81.82 1.58 - 8.88
KP02 72.95 82.69 53.85 12.50 9.74 -41. 35
Total Group
KP 77.11 83.12 82.14 74.32 6.01 - 7.82
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APPENDIX 5 - REGRESSION RESULTS FOR DRUG PLAN A

Pharmacy Group t = 11
and Type B2 B3

Slope Shift
T Pr T Pr

Group CC -5.361 .000 .638 .529
DC .931 .361 -.589 .561
HC -1. 796 .085 1.999 .057
JC 2.411 .024 -.302 .765

Type Chain -3.698 .001 .062 .951

Group EG -1. 912 .067 -.408 .687
FG -1.508 .144 .786 .439
LG 1.926 .066 .820 .420

Type Grocery -1.211 .237 .438 .665

Group BP -3.771 .001 1.690 .103
GP -3.008 .006 .960 .346
KP 1.363 .185 .960 .346

Type -2.440 .022 1.842 .077
Professional

Type -1.799 .084 .282 .781
Hospital

Type .680 .503 -2.198 .037
Independent
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Appendix 5, continued

Pharmacy Group t = 12
and Type B2 8 3

Slope Shift
T Pr T Pr

Group CC -5.979 .000 .997 .329
DC 1.044 .325 -1. 493 .148
He -2.466 .021 1.888 .071, JC 2.676 .013 -.417 .680

Type Chain -4.064 .000 -.065 .949

Group EG -1.945 .063 -.293 .772
FG -1.837 .078 .803 .429
LG 1. 768 .089 .385 .704

Type Grocery -1.458 .157 .293 .772

Group BP -4.530 .000 1.692 .103
GP -3.491 .002 1.308 .203
KP 1.330 .196 1.307 .203

Type -3.134 .004 2.288 .031
Professional

Type -1.458 .157 .631 .534
Hospital

Type -1.961 .061 -.900 .377
Independent
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Appendix 5, Continued

Pharmacy Group t = 13
and Type B2 B3

Slope Shift
T Pr T Pr

Group CC -6.456 .000 2.111 .045
DC 1.415 .169 -.997 .329
HC -2.984 .006 1.890 .071
JC 2.799 .010 -1.107 .296

Type Chain -4.030 .001 .894 .380

Group EG -1. 897 .069 -.088 .930
FG -2.050 .051 1.416 .169
LG 1.835 .078 1.007 .324

Type Grocery -1.507 .144 .964 .344

Group BP -5.308 .000 1.434 .164
GP -3.904 .001 1.543 .136
KP .966 .343 .749 .461

Type -3.721 .001 1.893 .070
Professional

Type -2.155 .041 .745 .463
Hospital

Type 1. 755 .092 -.524 .605
Independent
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APPENDIX 6 - REGRESSION RESULTS FOR DRUG PLAN F

Pharmacy Group t = 11
and Type B2 B3

Slope Shift
T Pr T Pr

Group CC -1.347 .190 -2.081 .048
DC .331 .743 -1. 279 .213
HC -.926 .364 -2.909 .008
JC 1.609 .120 1.389 .177

Type Chain -.998 .352 -2.803 .010

Group EG -.885 .385 -.020 .984
FG -1. 385 .178 -.726 .475
LG .635 .531 .363 .720

Type Grocery -1.052 .303 -.264 .794

Group BP -1.244 .255 .663 .513
GP -1. 400 .174 -.148 .883
KP -.730 .473 -.820 .420

Type -1. 538 .137 .000 1.000
Professional

Type 1.358 .187 -3.807 .001
Hospital

Type 2.070 .049 -.814 .423
Independent
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Appendix 6, Continued

Pharmacy Group t 12
and Type B2 B3

Slope Shift
T Pr T Pr

Group CC -.547 .590 -.528 .602
DC .713 .483 -1.135 .267
He -.166 .870 -2.409 .024
JC 1.201 .241 .670 .509

Type Chain .029 .977 -1.141 .267

Group EG -.798 .433 .726 .474
FG -1.357 .187 -.866 .395
LG .476 .638 -.167 .868

Type Grocery -1.000 .327 .063 .951

Group BP -1.453 .159 1.063 .298
GP -1.525 .140 -.324 .749
KP -.521 .607 .558 .582

Type -1.674 .107 -.014 .989
Professional

Type 2.382 .025 -2.713 .012
Hospital

Type 2.515 .019 -.461 .649
Independent
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Appendix 6, Continued

Pharmacy Group t = 13
and Type B2 B3

Slope Shift
T Pr T Pr

Group CC -.568 .575 -1.521 .141
DC 1.026 .315 -.850 .403
HC .376 .710 -2.905 .008
JC 1.086 .288 .752 .459

Type Chain .251 .804 -1.690 .103

Group EG -1. 218 .235 .752 .459
FG -1. 369 .183 -1. 010 .322
LG .568 .575 -1. 876 .072

Type Grocery -1. 271 .215 -1.442 .162

Group BP -1. 749 .093 1.008 .323
GP -1. 538 .137 -.635 .531
KP -.399 .693 -.535 .597

Type -1.758 .091 -.306 .762
Professional

Type 3.012 .006 -.858 .399
Hospital

Type 2.756 .011 .024 .981
Independent
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APPENDIX 7 - ANOVA RESULTS BY PHARMACY GROUP AND TYPE

By Pharmacy Group

Independent F Value Pr > F
Variable

Time Period 32.96 .0001

Pharmacy 329.58 .0000

Drug Plan 5.12 .0237

Time Period with 3.11 .0004
Pharmacy

Time Period with 0.57 .4497
Drug Plan

Pharmacy with 3.67 .0001
Drug Plan

Time Period with Pharmacy 1.83 .0433
with Drug Plan

By Pharmacy Type

Time Period 60.37 .0001

Pharmacy 848.34 .0000

Drug Plan 1.78 .1824

Time Period 3.59 .0062
with Pharmacy

Time Period 1. 35 .2445
with Drug Plan

Pharmacy with 2.44 .0445
Drug Plan

Time Period with Pharmacy 2.83 .0234
with Drug Plan
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