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Abstract

The General Accounting Office released a study in August 1992 of twenty-nine
sampled prescription drugs that reported an average increase in the price of
approximately 138 percent between 1985 and 1991 (GAO 1992, 4, table 1) Those
and other published price indexes are increasingly being used in the public policy
arena to focus the debate on the potential regulation of pharmaceutical prices and
the coverage of health insurance. In an industry where products are
multidimensional and the rate of technological progress is brisk, misinterpretation
of unadjusted indices of drug prices can easily arise. This can lead to erroneous

conclusions regarding appropriate policies for the pharmaceutical industry.

Researchers have addressed numerous general theoretical issues concerning the
construction and interpretation of price indices [1]. Two issues of particular
interest for pharmaceutical markets are the new goods problem, which deals with
the introduction of generic drugs into a drug price index, and the quality problem,
which recognizes that newer versions of drugs with the same basic Chemical
action may be superior in certain dimensions to drugs already on the market.
Specific to pharmaceutical markets, [2] have also argued that the sampling
procedure used by the Bureau of Labor Statistics to calculate pharmaceutical price
indices is flawed. Each of those problems deserves careful analysis. This study

focuses on the issue of product quality measurement and quality change.

Introduction

An individual can conceive of a changed output comprising differing traits that
are costly to both purchasers and sellers [3]. We can view each good in a changed
merchandise retail as a tied bundle of traits. For example, drugs produce distinct
therapeutically main ranges to a degree of convenience and side-effect

descriptions. These merchandise qualifications change as new sciences develop
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and shoppers express their options for particular product attributes. Although individual traits are not

valued in marketing, the price of a likely commodity shows the appraisal of all its traits.

Therefore, I can mention each figure as bearing an "absolute" In evenness, the borderline absolute
prices represent the joint wrapper of shoppers' worth functions and firms' offer functions. In balance,
the slight inherent prices show the joint envelope of the purchasers' advantage functions and the firms'
offer functions. The absolute traits of prices may be disclosed by the reversion of prices of various
models (or, in this case, brands of drugs) on the model traits. Sybaritic methods, even though
established for regulating price indexes in cars and calculating markets, are just starting to be expected

secondhand for drug markets [4, 5]

This study uses a dossier from antispasmodic ("antagonistic-lesion") retail, one of the best medicine
drug markets in the United States, to estimate a sybaritic price function that gives reason for the
condition changes in brand-name amount over a period. Employing this approach, I reckon a
quality-regulated retail price index for antispasmodic drugs betwixt 1977 and 1989 and before
secondhand the results to equate condition-adjusted accompanying unadjusted price indications. I find a
limited but important decrease in the rate of increase of lesion drug prices afterward giving reason for
non-price characteristics. In particular, I find that two together the drug rule and more weighty pieces
of the side-effect description have a meaningful influence on daily shot price marketing. In the surplus
divisions of the study, I supply a brief past and writing of the antispasmodic market, review the
calculation of drug traits and questions, characterize the dossier, inform the practical results, and offer a
brief set of concluding remarks. Overview of Stock Exchange for Antispasmodic Drugs Traditionally,
nonsurgical situations for an internal or external sore affliction have been supervised at lowering acid
discharge or neutralizing gastric acridness [6]. Before 1977, the stock exchange for antagonistic-lesion
drugs was the slightest, and the two main pharmacotherapy approaches for reducing stomach a
stringency were soluble bases and anticholinergics. The only alternative is resection. Antacids work by
making acids less injurious to the stomach; they help the syndromes but do not cure the ulcer.
Anticholinergics that humble acid discharge were first arbitrary in the 1950s. A head in this place class
of drugs is Searle's Pro-Banthine, which was first displayed in 1953. Anticholinergics have many
aftereffects (including fogged apparition) at the portion of drug or other consumable levels inevitable to
decrease stomachic secretions considerably; nevertheless, they have enjoyed only restricted use, and

they are not urged for use as the alone support of remedy.

A radical class of abscess situations, known as histamine H2-receptor antagonists, that act by
obstructing the operation of histamine, a biochemical presented at the beginning of the process of acid
discharge, filed for stock exchange in 1977. A four- to six-week situation ending is guided by a curative
rate of 70%—-80% in subjects accompanying duodenal ulcers. The two most popular Hz-antagonists are
cimetidine (Tagamet), received by Smith Kline Beecham in late 1977, and ranitidine (Zantac), a Glaxo
output that filed for stock exchange in 1983. Two added drugs in this class are famotidine (Pepcid),
which arrived on the stock exchange in 1986, and nizatidine (Axid), which was received in 1988. The
original portion of the drug or other consumable of Tagamet was 300 mg, four occasions every day.
More potent than Tagamet, Zantac's portion of the drug or other consumables is 150 mg, twice daily.2
Physicians visualize this value as a benefit for Zantac: "A doubly-day-to-day or previously-at-time for
bed regimen will increase patient agreement” [7]. Pepcid and Axid delay-acting drugs that may be
executed during the day. A single, everyday measurement form of Tagamet was made convenient in
1987.
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An alternative analysis is sucralfate (Carafate), which Marion Labs received into the U.S. retail in 1981.
Although Carafate almost empty side effects, the portion of the drug or other consumable administration
is troublesome for many subjects.3 Throughout the 1980s, Carafate clarified about 6% of the
antagonistic-lesion market. studies into a generation after the baby boom of antagonistic-abscess tablets
persisted during the whole of the 1980s. In 1989, the Meals and Drug Administration approved Cytotec
for fear of stomach ulcers resulting from nonsteroidal antagonistic-instigative tablets (to a degree
ibuprofen). The alive facet of Cytotec is an artificial prostaglandin namely believed to have a protecting
effect on the interlining of the stomach [8]. various capsules have filed stock exchange because 1990 is
past the pattern time of this take look. Zantac and Tagamet are the clear officers concerning business
comprising the "new" antagonistic-lesion pills and menacing battle middle from two points, the two
enhanced carried on during the whole of the intervening to late 1980s. Because of allure's remarkable
microscopic structure, Zantac binds more capably to H2-antagonists than Tagamet, resulting in better
hindrance of acid discharge and a reportedly dropped-off predominance of aftereffects. Glaxo made
early claims of nearly the better facet-effect characterization of Zantac when it started a colossal
advertising blitz to present an alluring product and so started a warmed debate over the aspect-impact

sketches of Tagamet and Zantac [9]

Following the allure approximately promoted in the U.S. in 1983, Zantac produced the best first-period
transactions for a new formula drug inside the records of the U.S. drug enterprise (Chemical
Advertising Reporter, 1986). Not all of Zantac's gains happened at the price of Tagamet's marketing.
General H2-adversary profit evolved from $417 million to $537 million in the intervening time of
Zantac's first complete old age handy concerning business (December 1983 through December 1984).
Over that event, Zantac's revenue shot up 290% (from $ 41 heap to $159 heap), as long as Tagamet's
salary stopped approximately constant at $358 millions.4 transferred Tagamet, which reserved 86
portions of the forum former than Zantac's landing at the setting, expeditiously dreaming the
marketplace portion to the more up-to-date drug. By way of 1987, Tagamet had surrendered more than
half of the forum to Zantac, and with the aid of the give-up of 1989, Zantac's advertising dimension had
matured to about 60%, concurrently with an activity Tagamet's had ruined to about 15 portions.the rapid
shift in the marketplace proportion between these two drugs passed off, even though Zantac's common

charge changed continually better than that of Tagamet by 20 to 30%.

Some may argue that the increase in ulcer remedies in the marketplace was well-known and Zantac's
reputation as a leader, in particular, was because of a successful advertising campaign by Zantac's
promoters. I shall argue that, while that is likely to be true in part, it is also true that the bundle of
product attributes offered by Zantac was of therapeutic value to both physicians and patients. measuring
Drug Characteristics The first step in estimating a hedonic price function is to decide which attributes
should be included. Drugs are a complex combination of active and inactive ingredients. Users do not
value the ingredients for their own sake, but for the result, they deliver a cure, perhaps some relief from
symptoms. There have been numerous surveys conducted to investigate which individual factors appear

to be important in drug Selection or prescription.

In 1988, Smith Kline Beecham funded a study that specifically focused on ulcer treatment [10]. In a
telephone survey, 800 heads of households were asked what they looked for in a drug to treat
ulcer-related symptoms. Those surveyed rated four attributes on a six-point scale, where six was'"very
important," and one was "not very important." The most highly rated attribute, according to those

potential patients, was that the drug "be safe." This was followed in order by "make you feel better
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quickly/' "be convenient to take," and "be affordable in cost." In a more general price-sensitivity survey
of European physicians, [11] found a similar list of attributes to be important. The physicians sampled
listed the following characteristics in order of importance for prescription decisions: effectiveness,
freedom from side effects, reliability, convenient dosage, ease of use, and price (Dajda and Owen 1987,
105, table 1).5 [12] chose the asthma market to investigate price awareness on the part of physicians.
The five factors ranked by the doctors were dose regime, side effects, price, efficacy, and speed of
action. These studies indicate that there are several standard attributes, in addition to price, that
physicians and potential patients consider important in choosing the brand of drug to use for treatment.
Drug efficacy, safety, and convenience are the three major categories of attributes that affect demand.
These characteristics can be measured for specific drugs using medical tests, reference books, and
clinical study results. For cholesterol drugs, efficacy is measured by the change in LDL and HDL
cholesterol levels that come from taking the drugs (Afuah 1992, 23, Table 1). For antihypertensive

drugs, efficacy may be measured by the reduction in blood pressure.

However, innumerable complications arise during this exercise. For example, is quality based on the
number of side effects, the number of most serious side effects, the number of life-threatening side
effects, or the number of side effects shown in clinical trials to occur more than x percent of the time?
However, there is no theoretical answer to this question. In this study, I categorized side effects by
seriousness, but not by frequency of occurrence. After providing an overview of the market, I will

discuss this in more detail below.
Market Data for Anti-Ulcer Drugs

Market Selection. The main data source for this chapter is the database held by IMS International, a
market research firm that collects data on a variety of dimensions related to medical care and medical
products. The database is organized by therapeutic category (e.g., analgesics, cardiovascular therapy,
and psycho-therapeutic drugs), and categories are further aggregated by IMS America's Uniform
System of Classification" or USC codes. In this classification system, products were grouped into
five-digit USC classes within each therapeutic category. For example, psycho-therapeutic drugs can be
aggregated into tranquilizers, antidepressants, tranquilizers, antidepressants, and lithium products. The
tranquilizer category was further broken down into major tranquilizers and minor tranquilizers, which

were further broken down into benzodiazepines.

The classification system used by IMS America is not always consistent with the grouping of products
that an economist would choose to analyze a market. As an example, consider the category of minor
tranquilizers, which is subdivided into four five-digit USC classes. Valium falls within the five-digit

USC class of minor tranquilizers and benzodiazepines, but it competes with selected products in the

Three other five-digit categories of minor tranquilizers. In addition, Valium can be used as a muscle
relaxant and a group of drugs classified under a separate IMS therapeutic category. Thus, an economic
study of pricing in the minor tranquilizer market would need to include data on products in each of

these separate USC classifications.

Fortunately, the antispasmodic category, as defined by the IMS, fits fairly closely with the definition of
the economic market. Since anti-spasmodic drugs are used for little else, keeping a narrow focus is
unlikely to cause a significant bias in the empirical estimates.6 There are 65-digit USC categories

within the IMS America therapeutic

Class 23000, antispasmodic/antisecretory agents
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23100 antispasmodic, synthetic

23200 antispasmodic, belladonna

23300 antispasmodic, with tranquilizers
23400 antispasmodic/antisecretory, other
23500 urinary tract antispasmodics
23900 other gastrointestinal agents.

The data used in this study consist of monthly observations for the 23100-23400 classes from January
1975 to December 1989. The products in the 23100-23300 classes were anticholinergic drugs.

All H2-antagonist ulcer drugs fell within the 23400 categories. In 1984, for example, there were 53
products in the 23000 category as a whole. While only three of those fifty-three products that year

were classified in the 23400 categories, they accounted for 79% of the total of 23000 market sales.

Class 23500 was excluded because urinary tract drugs do not compete with gastrointestinal anti-ulcer
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drugs because they are not used for the same indications. Class 23900, the "all other" category, was
first created in June 1981. The major brand-name drug in 23900 is Reglan (metoclopramide), an
anti-emetic drug used to help prevent or relieve nausea (during chemotherapy treatment, for example).
It is a gastrointestinal stimulant, not an anti-ulcer treatment, and was therefore excluded from the
sample. I obtained the unit and sales data for specific ulcer drugs from the IMS US. Drugstores Audit,
which provides a monthly report on the volume, in dollars and physical units, of ethical and proprietary
pharmaceutical products purchased for resale by retail outlets in the continental United States. That
audit represents the movement of drugs into drugstores and is gathered at the product-pack level (for
example, 100 mg tablets in bottles of 30, 60, or 100). National estimates are based on the purchases of

a panel of independent pharmacies, chain operations, and wholesalers. IMS does not sample mail-order
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purchases or purchases made by pharmacies in departments or food stores (OMS, 1990). Prices that are
calculated from those data represent prices that manufacturers or wholesalers charge to pharmacies
Product Selection. IMS audits present information at a highly disaggregated level. Unit and sales data
are given for each presentation of the drug, be it in capsule form, tablet form, or injection form. For

example, in December 1983, Tagamet presentations and their associated market shares were as follows:
tablets 300mg 100 tabs/bottle 78.9%

tablets 200mg 100 tabs/bottle 5.4%

Tablets: 300 mg, 100 S.U.P.* .5%

liquid 300 mg/5 ml 8 oz. .8%

vial 300 mg/2 ml/2 ml.1%

vial 300mg/2 mg/2 ml/8 ml .1%

*s.u.p. = drug suspended in a liquid.

For example, in December 1983, the Tagamet presentations and their associated market shares are as

Table 1. REAL DAILY DOSE PRICES (1982 $)
Classification Number of Observations ‘ Mean Standard Deviation
23400
Tagamet-300mg 149 1.27 0.36
Tagamet-400mg 72 1.43 0.24
Tagamet-800mg 44 1.55 0.08
Zantac-150mg 78 1.75 0.27
Zantac-300mg 47 1.76 0.12
Pepcid-40mg 38 1.65 0.13
Pepcid-20mg 38 1.7 0.15
Carafate 98 1.29 0.26
Axid 20 1.69 0.07
Cytotec 11 1.79 0.04
23100
Bentyl 180 32 0.12
Pro-Banthine 180 0.87 0.5
23200
Bellergal 159 0.93 0.45
23300
Librax 180 |1.06 0.63

follows:

tablets 300mg

100 tabs/bottle 78.9%

tablets 200mg

100 tabs/bottle 5.4%
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tablets 300mg

100 s.u.p.* .5%

liquid, 300 mg/5 ml, 8 oz.

.8% vial 300 mg/2 ml

.1% vial 300mg/2 ml

8 ml .1% *s.u.p. = drug is suspended in liquid.

Table 1 presents the means of the IMS America price data for each of the drugs in the 23400 category
and the market leaders in the 23100-23300 categories. I calculated the average price for each drug in

each month by dividing retail dollar purchases by the number of units.

The prices listed in Table 4-1 are daily dose prices (in 1982 dollars). For example, the recommended
dosage of Zantac is 300 mg/day. Therefore, to calculate the price that the patient would pay per day for
150 mg tablets of Zantac; I doubled the 150 mg price. Table 4-1 shows that the average daily dose price
of Zantac, whether presented as 150 mg tablets or 300 mg tablets, was approximately $1.75 per day.
Prices for The different presentations of Tagamet range from $1.27 to $1.55. The older generation of

drugs is priced significantly lower on average.

Many empirical studies of pharmaceutical pricing use data only on the presentation of the leading
products. A leading presentation is a drug with the highest market share. Although I include all of the
products in the 23400 categories, I follow normal practice and use only the leading presentations (for
example, Tagamet is presented in the 300 mg form in 100-tablet bottles). To check the reasonableness
of the underlying assumption that prices for different presentations of the same product behave
similarly, I compared the raw price correlations for various presentations of the 23400 products over the
sample period. As expected, the price correlations were extremely high (over .90) across the
presentations of a given product. For the remaining three categories (23100, 23200, and 23300), I used
the leading presentation of the leading product. From 1975 through 1989, the leaders in market share for
the 23200 and 23300 classes were Sandoz's Bellergal-S and Roche Librax, respectively. In contrast,
there was no clear-cut market share leader for 23100 firms from 1975 to 1989. Therefore, I chose two

products: Merrill-Dow's Bentyl and Searle's Pro-Banthine.

The result of this sampling procedure is a panel of ten brand-name products (.(four superior productions
in the 23100-23300 classes, and at the end of the sample in 1989, a total of six fruits in the 23400
class).8

The range at which healing protection programs cover payment for medicine and drugs influences the
genuineness and understanding of the price dossier. Unfortunately, an orderly dossier on real protection
inclusion for particular antagonistic-lesion drugs from 1975 through 1989 is nonexistent concerning a
country with a level, but the old age dummies that are secondhand in hedonistic reversion concede the

possibility capture not completely few of the changes in inclusion over occasion.
Antiulcer drug traits.
The distinguishing attributes that I have calculated for the lesion display are the measure rule,

number of drug interplays, side-effect characterization, and average productiveness.9 I likewise involve

Two pharmacological conducts. The first is the assimilation rate, which, by cap curving

using how fast a part of a lot reaches the body tissue ground of calculation, indicates the speed at which

the drug enters the bloodstream. The second is the half-history, a sign of using the drug debris in the
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material, calculated as a moment of truth necessary for the ancestry drug aggregation to reduce by half.
The half-history of a drug is an a main characteristic is that it helps authorize a drug-drug break. The
changeable acronyms and definitions and the range of each changeable for the complete sample are

proved in Table 2. I report the mean for all drugs containing anticholinergics.

and only for new drugs. I measured the characteristics of each of the ten brand-name drugs in the

sample over time.

Table 2 .Variable definitions for drug characteristics
Mean
Name Description Range All New
DDP Daily dose price ($/day) 22-2.16 1.06 1.43
FREQ Frequency of dosage per day 1-5 3.78 3.11
DI Number of significant drug interactions 0-9 4.11 1.56
SEIM Number of more frequen.tly occurr.ing side 0-7 173 0
effects requiring, immediate attention
SEIL Number of l_egs fr'equent}y occurripg side 0-4 061 0
effects requiring immediate attention
SEIR Number of rarely occurring side effects 0-9 315 294
requiring immediate attention
Number of more frequently occurring side
SE2M effects needing attention if they continue 0-6 3.23 0.31
SEJLR Numb;r of less frequently or rarely 217 394 708
occurring
ABS Absorption rate (percent) 5-94 46.16 48.92
HALF Half-life (hours) 0-3 1.93 1.64
HEAL Average healing rate for six-week treatment 40-84 5433 7503
(percent)

Drug attribute information was compiled primarily from the 1980 to 1990 volumes of the U.S.
Pharmacopeia Convention, Dispensing Information, or USP D1. The prescribing information includes
full disclosure. In contrast, dispensing information is written under the assumption that the decision to
prescribe has already been made: "USP DI is not intended to be 'full disclosure information. Instead,
the USP DI contains the selected information. Selection is based on what is considered practical,
clinically significant information needed to assist in the monitoring of drug use and to help assure that
a drug is being safely and effectively used’ (USP DI 1993, viii). Time-series information on attributes
from the USP DI was available only for the 1980—1989 period. Characteristics for 1977 through 1989
were taken from the 1980 edition of USP DI1. Details of the methodology, definitions, and
assumptions for the attribute data appear in the data appendix of this study. Table 4-3 gives selected
information, compiled from the USP DI, on the characteristics of individual drugs in the cross-section
for 1989. The first column in panel A of the table lists the typical dosage of each drug (for example, in
1989, Tagamet was administered as a 400 mg tablet, twice daily). The second through seventh

columns provide the side-effect profile of each drug. The USP DI has two categories of side effects:
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those indicating the need for medical attention and those indicating a need for medical attention only if
they continue or are bothersome. In Table 3, I label the side-effect categories SEI and SE2,
respectively. Within each category, side effects were grouped according to the reported incidence: more
frequent (M), less frequent (L), and rare (R). In the SE2 category, the USP DI often groups the Land R
categories, which is reflected in column seven (SE2-L& R). Two noteworthy aspects of the product
comparison reflected in panel A are the significant reduction in the number of serious side effects
(SEIM) in the newer drugs and the markedly higher average healing rates of that same newer

generation of drugs (HEAL in panel A).

Although panel A shows only the 1989 values for the product attributes, the absorption rate, half-life,
and average healing rate are constant over time.1O The dosing interval, number of drug interactions,
and side effects are not constant. Of the drugs listed in Panel A, Tagamet had the most recorded changes

in its measured attributes from 1980 to 1989. Panel B shows Tagamet's entire time series of attributes.

Table 3. DRUG ATTRIBUTES
Panel A. 1989 Cross-Section
SE1 SE2

Drug DOSE DI M L R M L&R |HEAL |ABS |HALF
Tagamet 400; 2 7 0 0 6 |0 7 72 70 2
Zantac 150; 2 7 0 0 6 0 7 70 50 2.5
Pepcid 40; 1 1 0 0 6 |0 4 72 45 3
Axid 300; 1 1 0 0 1 0 2 77 5 0
Cytotec 2;4 0 0 0 0 |2 6 77 94 1.5
Carafate 1000; 4 0 0 0 0 1 9 84 88 0.5
Bentyl 20;3 6 1 1 1 3 9 40 67 1.8
Pro-Banthine |15; 5 7 1 1 2 6 10 40 50 1.6
Bellergal na; 3 3 7 4 6 8 40 50 2.7
Librax na; 2 7 0 9 6 5 40 10 2.4

Table 4. Panel B. Tagamet, 1980-1989

SE1 SE2

Year DOSE |DI M L R M L&R

1980 300; 4 1 0 0 1 0 5

1981 300; 4 1 0 0 4 0 5

1982 300; 4 1 0 0 4 0 5

1983 300;4 |2 0 0 5 0 8

1984 300;4 |2 0 0 5 0 6

1985 300;4 |2 0 0 5 0 6

1986 400; 2 7 0 0 5 0 6

1987 400; 2 7 0 0 5 0 6

1988 400; 2 7 0 0 5 0 6

1989 400; 2 7 0 0 5 0 7
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NOTE: DOSE = mg; frequency per day. DI = number of drug interactions. SE/ = number of side effects
requiring immediate attention (M = more frequent, L = less frequent, R = rare). SE2 = number of side
effects needing attention if they continue or are bothersome. HEAL = average healing rate (percent).
ASS = absorption rate (percent). HALF' = half-life (hours).

Looking at the first column of Panel B, we can see how Tagamet's dosage frequency declined over time.
This change was a direct response to a lower daily dosage of Zantac. In contrast, the number of drug
interactions and less frequent or rare side effects has increased over time. Although not reported in the
tables, the values of the SE1R, SE2-L, and SER for Zantac also increased from three to six and from
five to seven, respectively, between 1984 and 1989. The increase in the number of side effects reflects
the growth in the information accumulated about Zantac as physicians prescribed it to thousands of
patients over several years. Thus, while our initial assumption may be that increased side effects are
"bad" and should have a negative correlation with price, a closer examination reveals that this

assumption can only be true if knowledge about the drug is held constant.
Therefore, the sign on the side-effect coefficient could go either way,
Hedonic Regression Results

Model Specification. The hedonic price function for the product I in year
t is specified in general as

Pe=P {za}+rat where Zj represents the product attributes, p(z;) is the systematic component, and r is the
residual price (an independently and identically distributed error term). Shifts in the hedonic function

over time are accommodated by adding a dummy variable for each year, t.

As Trajtenberg [13] writes, there are "virtually no theoretical guidelines to follow" for choosing a
functional form for the hedonic equation. It is common to compare the fit of several functional forms.
Because most of the drug attribute variables I use have zero as a meaningful value (for example, zero
recorded side effects), I restricted my 10. Note that not all of these attributes are constant. However, it is

difficult to find a consistent data source that shows time series variations in these variables.

11. An interesting issue for further research, beyond the scope of this study, is the rate at which this type
of information on changes in the side-effect profile is disseminated to physicians. [14]presents evidence
that physicians' perceptions of drug "safety" can be at odds with published data and that these

perceptions are slowly updated if at all.

consideration of the functional form to linear and log-linear, which perform approximately equally. The

log-linear results are as follows:
In Pi=80 +18j Zij + ei, for i=l, .. . ,10,J
where I index products and j indexes attributes (with the t subscript suppressed). There are a total of 130

possible observations for the aggression-thirteen years, from 1977 through 1989, and ten products.

Since not all of the products were on the market for all years, however,
the actual number of observations for this unbalanced panel is 88

I add a series of annual time dummies to capture inflationary effects. A hedonic price index can then be
constructed directly from regression coefficients. This estimated quality-adjusted price index isolates

pure price changes unrelated to quality variations.

Two additional econometric issues have arisen: The first is the heteroscedastic city of the error term.

The first is the heteroscedastic city of the error term. The anti-ulcer drugs sampled differed markedly in

©2024 Rehan Haider, et al. This is an open access article distributed under the terms of the
Creative Commons Attribution License, which permits unrestricted use, distribution, and build Vol 2 Issue 2 Pg. no. 10

upon your work non-commerecially.


http://www.openaccesspub.org/

Y X
(jpen ~

terms of sales. To correct for this scale effect, I used weighted least squares, where the weights are the

Journal of Digestive Disorders and Diagnosis

annual sales of each brand. In the results below, I present both the weighted and unweighted estimates.

The second issue concerns brand-name effects (or manufacturer effects).

Drug safety can be measured statistically to some degree, but physicians (and to a lesser extent,
patients) form expectations that may be based in part on experience. We can potentially capture such
elusive characteristics by including dummy variables for each manufacturer or "make." I expect a
positive sign for the coefficients of healing rate, absorption level, and half-life. I expect a negative
correlation between price and drug interactions, side effects, and the frequency of medication use. (As
mentioned above, this is true, holding constant the state of knowledge about a particular drug. Here I do

not separate the two effects.)
Empirical Results

The regression estimates for the pooled 1977-1989 sample period are in Table 4-4. 1 report both
weighted and unweighted results for the full sample and for the sub-sample of the "new" --class
23400-drugs only. All regressions include the fixed ("manufacturer" or "make") effects discussed
above. In the new drug subsample, the Selected characteristics were dropped because of singularity
problems. Finally, although it would have been instructive to run separate regressions for pairs of a
djacent years, particularly for the new drugs, there were not enough to have confidence in the results. In

all of the regressions reported here, both the time and make effects are jointly significant.

Most coefficients have the expected signs. For example, an increase in the dosage frequency decreases

Table 5. Parameter Estimates Of Hedonic Price Function
All Drugs New Drugs
Unweighted Weighted |Unweighted Weighted
FREQ -276 =277 -0.48 -0.023
0.128 0.083 0.017 0.013
DI -0.007 -0.002 0.007 0.002
0.012 0.002 0.005 0.003
SEIM -104 -0.098
0.014 0.01
SEIL -0.03 -0.037
0.027 0.012
SEIR -0.063 -0.057 -0.017 -0.025
-20 0.007 0.014 -0.01
SE2M 0.536 0.542 -0.035 -0.061
0.074 0.061 0.033 0.037
SE2LR 0.006 0.004 0.002 0.005
0.009 0.002 0.003 0.002
ABS -0.004 -0.003 -0.003 -0.003
0.002 0.001 0.0004 0.0004
HL 0.358 0.326 0.21 -0.178
0.175 0.95 1 0.43
HEAL 0.059 0.06 -0.059 -0.059
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0.004 0.002 0.008 0.005
D77 -5.036 -5.058 4.925 4.825
D78 -4.994 -5 4914 4.815
D79 -4.942 -4.983 4.909 4.809
D80 -4.854 -4.942 4.94 4.841
D81 -4.656 -4.703 5.095 5.004
D82 4.544 -4.645 5.109 5.049
D83 -4.437 -4.542 5.196 5.131
D84 -4.385 -4.489 5.256 5.19
D85 -4.24 -4.327 5.375 5.329
D86 -4.124 4211 5.482 5.431
D87 -4.044 4.139 5.519 5.501
D88 -3.925 -4.058 5.612 5.579
D89 -3.781 -3.919 5.693 5.678
Observations 88 88 36 36
R2 0.98 0.98 0.99 0.99
NOTE: Dependent variable is logarithm of daily dose price. Standard errors in
parentheses. Note that the standard errors on the time dummies are
approximately .7 for unweighted regression and .4 for weight

the price. This result fits well with the statements of consumers and physicians who purport to value
convenience in a drug. An increase in the number of most frequently observed side effects (SE1M,

SEIL, and SE1R) is also associated with a lower price and therefore carries a negative value to users.

Variables that do not have the expected sign are the "less dangerous" side-effect variables (SE2M and
SE2LR). The positive coefficients imply that the higher the number of these side effects, the higher the
price, which is contrary to intuition.12 Note that including an age variable (time since introduction)
does not affect the results. The coefficient of the age variable is positive but insignificantly different

from zero and is not reported.

Turning to the regressions for the new drug subsample, I find a high degree of multicollinearity among
the five side-effects variables and the side-effects variables, the measure of drug interactions, and the

average healing rate. Therefore, for the new drug subsample, I dropped SEIM and SEIL.

Several changes in signs occurred for the new drug subsample. The drug interaction coefficient
becomes positive (it continues to be insignificant), and the half-life and healing rate coefficients also
change sign. The magnitude of the frequency and side effect coefficients also declines. There are two
possible explanations for the changes in the magnitude of the coefficients. First, there is less variation in

some of the side-effects and drug interaction variables over the new drug sample,

This suggests a closer clustering of products in terms of their therapeutic profiles. For example, the
variance of DI falls from 9 to 5.3 when the sample is restricted to class 23400 drugs and the variance of
SE2M falls from 7.1 to .27. Second, firms producing new drugs may exert their market power by setting
prices independent of product characteristics. Since the hedonic equation reflects both demand and
supply forces, it is possible that, while the general direction of the correlation is the same between
attributes and price, the magnitude of the effect is dampened by the supply side effects. In an earlier

draft of this study, the measure of side effects was a single variable derived as a simple sum of the
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number of reported side effects. The sign of this variable was positive. It has been suggested that this
might be due to measurement errors. Although the problem has not disappeared with the addition of the
dis aggregate side effects variables, it is somewhat comforting that the expected negative sign now

appears for the more important side effects variables.

Many would argue that promotional fees have to be blanketed as a product "attribute." I've got
information on annual promotional expenses for drugs within the 23400 categories from 1977 through
1989.13

Those records are IMS' "combined media" information, which is aggregated from separate audits
overlaying promotions with the aid of mail, marketing in magazines and expert journals, and
detailing-direct sales calls with the aid of enterprise representatives to physicians and hospitals. in line

with a

pharmaceutical organization consultant, the IMS estimates retailing expenses underestimate the actual
promotional use of music. 14 As an example, IMS does not capture expenditures on promotional shows
placed on using drug groups at scientific conventions. The bias in the records is thought to arise
throughout the board and is no longer unique to any product or manufacturer. Compared with Smith
Kline's initial promotional expenses on Tagamet, the information shows that Glaxo promoted Zantac
heavily upon its advent in 1983. Cytotec totes' promotional campaign turned additionally aggressive in
the introductory 12 months available on the market. while adding to the hedonic regressions, the
coefficient on the promotional variable is positive, as expected; however, is significantly different from
zero, and I do not report it. In the usage of the estimates in desks 4-4, I record a best-adjusted charge
index for anti-ulcer capsules from 1977 through 1989 duration inside desk 4,.5 in which I normalize the
1977 index degree to one hundred. I provide each unweighted and sales-weighted index. The growth

rate became flat or reduced at the start of the pattern, but then started to boom in 1981.

Several thrilling comparisons can be made. For example, the closing column of Table 4.5 gives an easy,
unweighted index that might be constructed quickly from information on prices (even though it still
changes to daily dose prices). An evaluation of this uncooked statistics index with the "new drugs"
index (either weighted or unweighted) suggests the effect of the quality adjustment on the translation of
drug charge inflation. The uncooked information index was multiplied by 27% from 1977 to 1989, even
as the excellent-adjusted index accelerated by less than a hundred percent over the same period. The
significance of the distinction between the unadjusted and altered indices relies on the baseline index
used for contrast. One may want to compare these indexes with a hard-and-fast-basket Laspeyre's rate
index, much like what the Bureau of Labor Statistics may use. For instance, the once-a-year average
increase in price within Laspeyre's index calculated from 1984 to 1989 for the fixed basket for Tagamet,
Zantac, and Carafate is 9.5 %. A similar quality-adjusted index for those same products grows at a rate
of 8.7% Finally, one can observe from Table 4-5 that the largest price increases occurred in 1981, 1985,
and 1989. Coincidentally, these increases led to the introduction of Zantac, Pepcid, and Cytotec into the
field. This pattern may be due to market segmentation. In continuing work Perloff, [15] develop a

model of a spatially differentiated market where entry may cause an incumbent's price to rise.

Future research on pharmaceutical pricing must address strategic issues as well as the problems of

quality measurement.

commonly The market for antagonistic-abscess tablets contains a far-reaching range of cures that
propose to relieve symptoms and improve things with gastrointestinal disorders. A few of the most

commonly prescribed antagonistic-lesion capsules are H2-receptor antagonists and proton pump
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Table 6. Quality- adjusted price index for anti-ulcer drugs, 1977-1989
All Drugs, All Drugs, New Drugs, New Drugs, Rate Data,
Unweighted Weighted Unweighted Weighted Umweighted

Year Index %A Index %A Index %A Index %A Index

1977 100 - 100 - 100 - 100 - 100

1978 104 4.2 106 5.6 99 -1.1 99 -1.1 103

1979 110 5.1 108 1.7 98 -0.5 98 -0.5 107

1980 120 8.4 112 4 102 3.1 102 3.1 117

1981 146 18 143 21.2 119 14.4 120 15.01 |143

1982 164 10.6 151 5.7 120 1.4 125 4.4 158

1983 182 10.1 167 97 131 8.3 136 7.9 191

1984 192 5.1 176 52 139 5.8 144 5.7 208

1985 221 13.5 |208 14.9 157 11.2 165 13 237

1986 249 11 233 11 175 10.1 183 9.7 273

1987 270 7.6 251 6.9 181 3.6 196 6.7 292

1988 304 1.3 |272 7.8 199 8.9 213 7.7 328

1989 351 134 312 13 216 7.8 235 9.4 370

inhibitors (PPIs). These curative drugs have transformed the remedy for acid-accompanying questions
consisting of healing ulcers, burning sensation disease (GERD), and Zollinger-Ellison syndrome.
Assessing the best exchange inside the forum for those tablets is important for knowledge of their

influence, guardianship, and effect on the affected life belongings.[16]

This paper forms a specialty in weighing the condition exchange, particularly inside the marketplace for
H2 receptor antagonists and PPIs. H2 receptor antagonists, containing cures incorporating ranitidine and
famotidine, obstruct the histamine H2 receptors in the stomach, curtailing the production of gastric acid.
Proton push inhibitors, containing omeprazole and esomeprazole, are more powerful acid suppressors
that target the conclusive involvement of stomach acid production, restricting the operation of the

proton drain in parietal containers.[17]

Measuring the great change in the circumstances of H2 receptor antagonists and PPIs includes an
inclusive assessment of various key determinants. First and most influential, the efficacy of those drugs
in directing and medicating abscess-associated environments is expected to be determined. This
includes equating their volume to lower acid manufacturing, responsibility signs and manifestations,
advance recuperation hinder, and hindering the frequency of ulcers. Controlled trials, approximate
influence studies, and real-world evidence play an important role in deciding the healing influence of

these capsules.

Protection is another main facet to keep in mind when measuring wonderful exchange. ruinous
endeavors related to H2 receptor antagonists and PPIs, in addition to drug interplays, experienced
period aspect results, and competence instabilities in particular patient states, need to be expected and
yes, evaluated. Pharmacovigilance facts, issue-shopping surveillance, and practical research are

expensive properties of records in this regard.[18]

Similar to efficiency and security, the approximate patient revels in and pleasure accompanying these

capsules is a giant sign of acceptable change. Patient-suggested belongings that contain syndrome
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remedy, development of excellent behaviors, and remedy devotion provide expensive observations into
the influence and acceptability of H2-receptor antagonists and PPIs. News patient views are critical for

optimizing remedy choices and adjusting situational plans to the man's desires.

Furthermore, the progressing forum movement surrounding H2 receptor antagonists and PPIs,
amounting to antagonism, valuing strategies, and supervisory necessities, impacts the likely change in
this domain. Forum contests can pressure innovation and bettering in drug formulations, chiefly to
revise great ones. Regulatory instrumentalities play an important role in guaranteeing the protection and
productiveness of those tablets by way of severe approval methods and post-blasting and marketing

surveillance. [19]

Methodology

Data Collection: The research team collected data from multiple sources, including clinical trials,
regulatory databases, and patient surveys. This enabled a comprehensive analysis of both objective and

subjective measures of drug quality.

Quantitative Analysis: The quantitative analysis focused on evaluating the efficacy and safety of
anti-ulcer drugs. Efficacy was assessed using measures such as healing rates, symptom relief, and
recurrence rates. Safety was evaluated based on the adverse events reported in clinical trials and

post-marketing surveillance.

Patient Surveys: To capture subjective experiences and perceptions, the research team conducted
surveys among patients who had used anti-ulcer drugs. The survey included questions related to

treatment satisfaction, side effects, and overall quality of life improvement.

Expert Interviews: In-depth interviews were conducted with healthcare professionals, including
gastroenterologists and pharmacists. These interviews provided valuable insights into the evolving

landscape of anti-ulcer drugs, changes in prescribing patterns, and their impact on patient outcomes.

Results and Discussion

Quantitative analysis revealed a notable improvement in the efficacy of the anti-ulcer drugs over time.
Newer formulations demonstrated higher healing rates, faster symptom relief, and reduced recurrence
than older drugs. The safety profiles also showed improvements, with a decrease in severe adverse

events reported for newer drugs.

Patient surveys have highlighted increased treatment satisfaction among individuals using newer
anti-ulcer drugs. Patients reported a decrease in symptoms, improved quality of life, and fewer side
effects than previous treatments. These subjective measures align with the quantitative findings,

suggesting an overall positive change in the quality of anti-ulcer drugs on the market.

Expert interviews emphasized the importance of personalized medicine and the shift towards
individualized treatment plans. Healthcare professionals acknowledged advancements in drug quality
and their positive impact on patient outcomes. They also highlighted the need for continued research
and development to address emerging challenges, such as drug resistance and long-term safety

monitoring.

Conclusion

Measuring the characteristics that are important in drug demand is difficult. Even something as
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seemingly straightforward as the dosing interval is dependent upon the particular therapy, patient
profile, and physician's discretion. This chapter takes an initial step toward quantifying the important
characteristics of pharmaceutical products to estimate a quality-adjusted price index. I find that
increases in the dosage frequency, number of drug interactions, and the more serious elements of the
side-effect profile all are correlated with a lower daily dose price. The estimates show a small but
significant upward bias in the price index based on the raw data because of the failure to control for
product innovation in anti-ulcer drugs over the sample period. A large portion of these price increases

reflects quality improvements along the dimensions that doctors and patients value.

I conducted my analysis using data from IMS International. The Tata set includes information on
shipments and sales of individual drugs at a highly dis aggregated level. It would be relatively
straightforward to use this type of data set to analyze another pharmaceutical market disaggregated to
obtain a better estimate of the importance of this issue across a broad spectrum of products, so that we
may better advise policymakers on the magnitude of bias when using unadjusted prices to formulate
policies. The analysis presented here is the first step toward evaluating the applicability of hedonic price
estimates for general use in pharmaceutical markets, as well as highlighting some of the technical issues

that need further research.
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