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Prescription drug prices

for the elderly

Recent research suggests that there

is little difference

in the rates of drug price inflation facing older
and younger Americans, when age-related patterns
of consumption are taken into account

ver the next few decades, the U.S. popu-
Olation aged 65 and older will grow, both

in absolute numbersand asashare of the
total population. As people age, they tend to have
higher medical care expenses. Thus, an increas-
ingly elderly society can be expected to devote a
greater amount of its expenditures toward medi-
cal care. The implications of a graying society
for futuremedical care expenditureswill depend,
of course, both on the price and on the quantity
of future medical carefor the elderly.

To the extent that they live on fixed incomes,
the elderly are particularly vulnerable to price
inflation. However, relatively little is known
about the extent to which price inflation of the
basket of medical care goods and services used
by the elderly differs from the price inflation of
the set of medical care goods and services used
by younger Americans. To addressthisissue, we
focuson elderly-nonelderly priceinflation differ-
entials for one component of medical care—
namely, prescription pharmaceuticals—from
1990 to 1996.

Background and concepts

Elderly-nonelderly differentialsin drug pricein-
flation could reflect brand-generic consumption
proportions that vary by age. For treatment of
acute conditions, the elderly may be more frag-
ile, and prudent medical practice might suggest
prescribing for them the newest generation of

drugs having the fewest side effects, the least ad-
verse drug interactions, and the most convenient
dosing. Thus, for certain acute conditions, one
might expect the elderly to be disproportionate
usersof newer, branded drugs. To the extent that
such drugs increase in price more rapidly than
ol der off-patent and generic drugs, the cost of the
elderly’s bundle of drugs would be expected to
increase more rapidly than that of the young.

Although the same considerations would ap-
ply for treatment of chronic conditions, the sur-
viving elderly are more likely to be using older
drug products, because physicians are hesitant to
change medi cations when an existing drug regi-
men isworking well in treating a chronic condi-
tion. With “stickier” usage patterns and by sur-
viving to old age, the elderly would therefore
disproportionately use older drugs to treat their
chronic conditions, drugs that are more often
available asgenerics. Under thishypothesis, price
inflation for the elderly’ s bundle of drugswould
be less than that for bundle purchased by the
young. We examine both these hypotheses em-
pirically, focusing on three therapeutic classes—
antibiotics, antidepressants, and cal cium channel
blockers.

The systems by which prescription pharma-
ceuticalsaredistributed and paid for in the United
States are complex and rapidly changing. Weas-
sesselderly-nonelderly pricedifferentialsat three
different pointsin the distribution chain: (1) the
initial point, involving salesfrom manufacturers
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to wholesalers, retailers, and hospitals; (2) an intermediate
point, retail sell-in, at which retail pharmacies acquire pre-
scription drugs from wholesal ers and manufacturers; and (3)
afinal point, retail sell-out, at which retail pharmacies dis-
pense and sall prescription drugsto patients. At theretail sell-
out point in the distribution chain, we attempt—to the extent
that avail able data permit—to distinguish consumers’ out-of-
pocket expendituresfor pharmaceutical sfrom those expendi-
turesinvolving government funds (medicaid and various pub-
lic assistance programs), aswell asfrom paymentsby private
third-party insurance sources (fee-for-service insurance plans
and various forms of medigap and managed care).

Medical expenditures. Prescription drugs accounted for 6.1
percent of U.S. national health expenditures in 1996. The
share of prescription dollar sales occurring at the retail level
fell from 64 percent in 1990 to 57 percent in 1996, even as
the mail-order shareincreased from 5 percent to 9 percent.?
Within the retail sector, the share of new prescriptions paid
for with cash fell dramatically, from 59 percent in 1991 to 32
percent in 1996, while that paid for directly by third-party
sources other than medicaid doubled from 28 percent to 57
percent.® Thus, although prescriptions account for only 6.1
percent of national health expenditures, consumers direct
cash payments are a significant, albeit falling, share of total
prescription expenditures.

Data from the 1995 BLS Consumer Expenditure Survey
indicate that consumers’ out-of-pocket payments (consisting
of cash plus copayments and deductibles) for health care con-
stituted 11.9 percent of total expenditures for householdsin
which the reference person was aged 65 or older. Thisout-of-
pocket share for the elderly was much higher than the 5.4-
percent average over all households. Total out-of-pocket
health care expenditure patterns have been relatively stable
since 1990, but in recent years, people of al ages (and espe-
cialy theelderly) appear to haveincreasingly substituted pay-
mentsto health insurancefor direct paymentsfor professional
medical services, drugs, and medical supplies.* For persons
under age 65, health insurance as a share of total health-re-
lated out-of-pocket payments was 45 percent in 1995, up
dlightly from 40 percent in 1990. For those 65 and ol der, how-
ever, the increase is much larger, with the health insurance
share growing from 45 percent in 1990 to 58 percent in 1995.
Expenditures for drugs (prescription plus over-the-counter)
asashareof total out-of-pocket health care expenditures have
fallen dlightly since 1990, but continue to be larger for the
elderly; the 1990 and 1995 shares were 17 percent and 16.2
percent, respectively, for all consumers, but were 21.5 per-
cent and 20.6 percent for those 65 and older.

In summary, the expenditure survey dataindicate that the
composition of out-of-pocket payments has changed consid-
erably since 1990, and in different ways for the elderly and
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the nonelderly. A dominant trend for people of all ages, how-
ever, isaway from out-of-pocket direct paymentsfor medical
services, drugs, and medical supplies, and toward health in-
surance. To the extent that thisgrowth in health insurancere-
sultsin greater buying power by agents of consumersrelative
to that of providers and suppliers, and to the extent that any
resulting reductionsin provider-supplier prices are passed on
to consumers in the form of lower health insurance premi-
ums, this shift could benefit consumers, particularly the
elderly.

Medical prices. Expenditures are, by definition, the prod-
uct of price times quantity. Disaggregating the growth of
health expenditures into price and quantity components in-
volves many conceptual and practical difficulties.® BLSpub-
lishes an aggregate medical care Consumer Price Index
(McPi), aswell as price indexes for various of the mcpl com-
ponents, such as prescription drugs, professional medical ser-
vices, and hospital and related services. Each of these price
indexes is based on consumers’ out-of-pocket expenditures,
and thereby excludes payments by governments and third-
party insurers.®

Itiscommonly believed that prices paid by consumersfor
medical care have been increasing more rapidly than those
for other items. However, asshownintable 1, thismorerapid
increase of the mcri relative to the Pl isnot arecent phenom-
enon. Since 1927, thefirst year for which mcpi dataare avail-
able, inflation in the medical component has generally been
greater than that for all goods and services.” Over the entire
192796 period, the McPI rose at an average annual rate of
4.59 percent, a pace amost half again as fast as the 3.24-
percent increasein the overall cpl.

The combination of larger medical-related expenditure
weightsfor the elderly than for the young, and apparent greater
priceinflation for medical careitemsthan for the overall cri,
has given rise to a conventional wisdom that holds that the

IEJCHM Average annual percent change in the overall
cpl-u and in the medical cp, selected periods,
1927-96
Ratio of
Period CPI-U Medical medical
CPI cPl to
CPI-U
1927-46 ... 0.60 1.03 1.72
1946-56 3.38 4.22 1.25
1956-66 1.76 3.36 1.91
1966-76 .... 5.79 7.05 1.22
1976-86 6.78 8.90 1.31
1986-96 3.65 6.46 1.77
1927-96 3.24 4.59 1.42
Note:  Data for the medical cpi prior to 1935 are from Elizabeth Langford,
“Medical Care in the Consumer Price Index, 1935-56,” Monthly Labor Re-
view, September 1957, table 1, p. 1055.




relatively large priceincreasesinvolving health careitemsand
servicesin thelast decade have adversely affected the elderly
in particular. However, the faster rate of growth of the mcri
than of the cpi datesback at least to 1927. Hence, for the many
years when today’ s elderly were younger, they too benefited
from inflation that was|ess burdensome than that for the eld-
erly of their time. Over theentirelifecycle, itisnot at all clear
whether today’ selderly cohort isrelatively better or worse off
than earlier or future elderly cohorts. With this caveat in mind,
we now briefly summarize the existing literature on separate
priceindexesfor the elderly.®

Prior to theintroduction of medicarein July 1966, the So-
cia Security Administration anticipated that the new program
might have an impact on medical care prices. Therefore, in
summer 1965, the Administration arranged with BLSto col-
lect supplementary prices for three surgical procedures and
two in-hospital medical servicesthat were particularly impor-
tant to older persons, though not necessarily limited to them.
Thethree surgical procedureswere cholecystectomy (removal
of gall bladder), prostatectomy (removal of prostate gland),
and fractured neck of femur (hip surgery), while the two in-
hospital serviceswere acute myocardial infarction (treatment
of heart attack) and cerebral hemorrhage (stroke). Among the
results of this study, as stated in areport to the President and
summarized by Dorothy P. Rice and Loucele A. Horowitz,
wasthefinding that:

The index of the five in-hospital surgical and medical procedures
particularly significant for the aged did not increase as rapidly
during 1966 as the combined index for physicians' fees regularly
priced for the cp1.®

More recently, in response to a mandate contained in the
1987 amendments to the Older Americans Act of 1965, BLS
created an experimental priceindex for elderly consumers (cPi-
E). The cpi-E employsdifferential expenditure weightsfor the
elderly (defined as persons aged 62 and older) and the non-
elderly, based on data from the Consumer Expenditure Sur-
vey, but assumes that within each category weight, the distri-
bution of prices, the outlets in which consumers buy, the use
of coupons, and the availability of discounts, as well as the
quality of the items purchased, are the same for the elderly
and the nonelderly.?® From 1982 through 1996, the cpi-E for
the elderly grew 67.9 percent, whilethe cpi rose 62.5 percent,
implying that, over the entire 14-year time span, the cpl had
an average annual growth rate of 3.53 percent, whilethe cpi-E
for the elderly grew at a slightly faster 3.77 percent per
year.! The larger health care expenditure weights for the
elderly, along with greater measured medical price inflation,
account almost entirely for the difference in growth rates be-
tween the two series. However, according to the cpi Commis-
sion, an advisory body to the U.S. Congress, medical care
prices are likely to have overstated inflation by not fully ac-

counting for improvementsin quality. If thisis correct, then,
asBrent R. Moulton and Kenneth J. Stewart note, “A reduced
rate of inflation for medical care would mitigate and perhaps
eliminate any difference between the cpi-E and the officia
cPIs." 12

With thisinformation and brief overview of related litera-
ture as background, we now turn to a discussion of our own
new research. We begin by focusing on drug prices at thefirst
point inthe distribution chain, from producersto wholesalers,
hospitals, and retailers.™® Next, we examine an intermediate
point, namely, the acquisition pricespaid by retail pharmacies
to wholesal ers and manufacturers. And then, we assess prices
at final pointsin thedistribution chain, from retail pharmacies
to patients and payors. Because of datalimitations, we do not
examine pricesreceived by mail order pharmacies, which ac-
count for roughly 9 percent of total prescription dollar sales.

Producer prices for drugs

In reporting on prices at the first point in the distribution
chain—from manufacturersto wholesalersand retailers—BLS
publishes monthly Producer Price Indexes (PPi’s) for almost
50 therapeutic classes of prescription pharmaceuticals. Prices
in these various therapeutic classes haveincreased at different
rates. Since 1981, ppi’ sfor anticoagul ants, antiarthritics, and
systemic anti-infectives, for example, haveincreased at much
lower ratesthan have those for sedatives, central nervous sys-
tem stimulants and antiobesity preparations, and psycho-
therapeutics.* Because the elderly are likely to have condi-
tions, diseases, and illnessesthat differ from thoseincurred by
the nonelderly, there isno a priori reason to expect that the
priceinflation for the basket of drugs used by the elderly has
occurred at the same rate as that for drugs used by the
nonelderly.

IMSAmerica, afirm specializing in salesand marketing data
for medical and pharmaceutical products, regularly samples
the prescribing behavior of office-based physicians; results
from this survey are published in the iIMs National Disease
and Therapeutic Index (NDTI). Based on an extensive sample
of new prescriptions written by a panel consisting of about
3,000 physicians, the survey gathersinformation on such char-
acteristics as the patient’ s age, diagnosis code, drug therapy
prescribed, concomitant diagnoses, and desired actions; these
sample NDTI data are then projected by IMs to national
totals.”®

NDTI datathus provide information that permitsusto com-
pare the drugs prescribed for use by the elderly with those
prescribed for younger patients, including differencesinvolv-
ing brands versus generics. Prescriptionswritten for the eld-
erly constitute 18.7 percent of all new prescriptions, whilethe
nonelderly account for the remaining, and much larger 81.3
percent share.® For both the young and old, theleading thera-
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Producer Price Index weights, percent of prescriptions going to the elderly, and Producer Price Indexes for selected
drugs by therapeutic class, 1990-96
Standard Prod_ucer Percent of Producer Price Indexes
Industrial Therapeutic class Price | prescriptions
Classification Index | geinglothel qq) 1992 1993 1994 1995 1996
2834 weight! elderly?
102 ANAIGESICS ..cvveenieeieeieieeeee 11,339 14 106.3 115.7 122.5 128.7 132.1 135.6
105 Antiarthritics ..... 8,049 17 108.6 116.7 123.2 113.1 114.5 121.8
107 Anticonvulsants .......... 2,100 51 112.7 125.9 132.7 136.8 142.1 148.3
109 Systemic antihistamines . 9,336 13 111.7 121.3 126.5 131.4 135.7 145.4
111 Systemic anti-infectives ................. 44,412 10 105.9 111.2 1159 119.9 123.9 125.8
118 Bronchial therapy ..........ccccccevennene 11,956 19 111.2 122.5 129.0 139.6 145.8 154.2
119 Cancer therapies .... .| 10,079 39 106.0 116.6 120.8 123.4 127.7 132.7
121 Cardiovasculars .......... 35,709 42 108.9 116.2 119.5 123.5 127.2 132.9
125 Cough and cold preparations 2,501 7 111.3 120.8 128.2 135.6 146.9 157.0
126 Dermatological preparations .. 5,237 7 104.8 111.8 118.8 124.2 1335 140.5
127 Diabetes therapy ............ 1,479 38 107.8 114.7 120.5 124.6 131.0 134.0
128 Diuretics .............. 2,512 45 107.3 115.1 122.2 130.6 126.3 136.9
135 Hormones 13,047 17 108.7 116.3 122.9 133.5 137.8 137.3
139 Muscle relaxants ............ . 2,391 8 106.9 114.4 120.8 118.1 116.7 116.4
141 Nutrients and supplements ............. 427 53 109.2 119.7 129.1 1355 141.8 147.6
142 Ophthalmic and otic preparations ... 5,437 31 1011 106.7 107.4 112.6 119.4 119.2
144 Psychotherapeutics ...........ccccceeene 5,873 11 114.4 123.2 129.8 133.0 138.2 144.7
145 Sedatives 902 16 1139 125.0 128.4 132.3 138.5 141.6
148 Vitamins ......cocovveeveiienicnne 1,000 3 111.2 115.5 108.9 110.6 114.7 122.7
198 Miscellaneous pharmaceutical 21,511 19 108.0 115.6 123.0 119.3 119.0 120.9
1 Weights are net output value of shipments. Norte: pprI's for sic 2834-116 (antispasmodic and antisecretory) and sic 2834-
2 Drug mentions for elderly as a fraction of elderly plus nonelderly mentions. 147 (tuberculosis therapy) were not published from 1987 through 1993, and
Drug mentions for age bracket not recorded in the ivs National Disease and thus are ignored here; their percentages going to the elderly were 23 and 16,
Therapeutic Index are ignored. respectively, while their 1993 ppi weights were 11,956 and 1,607.

peutic classis broad- and medium-spectrum antibiotics; drugs
in this class comprise almost 15.8 percent of new prescrip-
tionswritten for seniors, but only 7.4 percent of those written
for the nonelderly. The most frequent new prescriptions for
the young include antidepressants, sex hormones, cough and
cold preparations, and oral contraceptives, whilethosefor the
elderly include various cardiovasculars (antihypertensives,
adrenergic blockers, calcium channel blockers, and diuretics),
aswell asglaucomaand cancer therapies. Differences between
theyoung and old intherelative utilization of drugs by thera-
peutic class are considerable. Thefive therapeutic classesfor
which elderly-nonelderly usage differencesarelargest arean-
tibiotics, vaccines, antidepressants, cough and cold prepara-
tions, and oral contraceptives, for which use by the younger is
moreintensein each case.

We now turn to price data. The BLS makes publicly avail-
ablethe fixed quantity weightsit employsin aggregating the
various therapeutic class-specific price indexesinto an over-
all prescription pharmaceutical pPrI. These quantity weights'’
are listed in the third column of table 2, while, in the next
column, we list the percent of all new prescriptionswrittenin
that therapeutic classthat iswritten for the elderly. Inthefinal
five columns of table 2, we list the BLS Producer Price In-
dexes by therapeutic class, annually from 1991 to 1996, nor-
malized to 100 in 1990.

According to thetable, therapeutic classesinwhich theeld-
erly are particularly important consumers are anticonvul sants
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(51 percent), cancer therapy products (39 percent), cardio-
vascular therapy products (42 percent), diabetes therapy (38
percent), diuretics (45 percent), and nutrients and supplements
(53 percent), although only for the cancer and cardiovascular
therapy products are the pri weights substantial. Therapeutic
classesin which the elderly account for arelatively low frac-
tion of consumption include systemic anti-infectives (10 per-
cent), cough and cold preparations (7 percent), dermatol ogi-
cal preparations (7 percent), muscle relaxants (8 percent), and
vitamins (3 percent). Therapeutic classeswith thelargest price
increases since 1990 include cough and cold preparations (57
percent), bronchial therapy (54 percent), anticonvul sants (43
percent), systemic antihistamines (45 percent) and psycho-
therapeutics (45 percent), and, in all cases except anticon-
vulsants, these are therapeutic classeswith disproportionately
large to average use by the young, rather than by the elderly.
Those therapeutic classes having the smallest priceincreases
since 1990 include muscle relaxants (16 percent), ophthalmic
and otic preparations (19 percent), miscellaneous prescription
pharmaceuticals (21 percent), antiarthritics (22 percent), and
vitamins (23 percent); here, the pattern of relative usage by
old and young is more mixed.

To aggregate these various therapeutic class PPi’sto overall
price indexes, separately for the elderly and the nonelderly,
we proceed as follows. First, assuming for the moment that,
within each of the therapeutic classes, old and young face the
same prices (an assumption we relax in the next section), we



multiply the BLStherapeutic class quantity weightsby therela
tive old-versus-young proportions of 1996 new prescriptions,
based on NDTI data. We then multiply these therapeutic class-
specific elderly and nonelderly quantity weights by the pub-
lished Pri for the appropriate class, normalized to unity in
1990.2® Finally, we aggregate over the various therapeutic
classes, and thereby obtain separate prescription pharmaceu-
tical PP’s for drugs destined for use by the elderly and the
nonelderly. Results from this calculation over the 1990-96
period are summarized in table 3.

Thevery striking conclusion that emerges from inspection
of the table is that, in aggregate, manufacturers prices for
pharmaceutical products destined for use by the elderly
change at virtually the same rate as those destined for use by
the nonelderly. By 1996, the pri over all consumerswas 1.330,
that for the elderly was 1.331, and that for the nonelderly was
1.329.

Hence, despitethefact that the elderly and nonelderly dif-
fer substantially in their usage of drugs from various thera-
peutic classes, and even though manufacturers’ price changes
since 1990 have varied considerably among the therapeutic
classes, there appears to be no price inflation differential
by age group at theinitia pointinthedistribution chain from
drug manufacturers, at least in the aggregate. prI’ sfor drugs
destined for use by the elderly grew at ratesvirtually identical
to those for the ppPI’s for drugs destined for use by the
nonelderly.

Retail sell-in prices

The ppi calculations presented in the previous section are
based on the assumption that, within each therapeutic class,
the distribution of pricesfor products destined for use by the
elderly is the same as that for products to be used by the
nonelderly. We now relax that assumption.

Based on its electronic computer record survey of about
34,000 retail pharmacies (independents, chains, mass mer-
chandisers, and foodstores), IMS gathers data on brand and
generic salesfor each chemical compound, aswell ason phar-
magcy acquisition prices and pharmacy selling prices for the
best-selling form, strength, and pack of each product. In addi-
tion, IMScollects separateretail pricesfor the best-selling pre-
sentation of each product by method of payment—cash, med-
icaid, and private third-party payor. (These data are reported
by IMsinits publications entitled Retail Perspective and Re-
tail Methods of Payment.*®)

Within each therapeutic class, dataare therefore available
on what drugs were prescribed; whether they were brand or
generic; the best-salling form, strength, and pack of each prod-
uct; whether the products were destined for use by the elderly
or thenonelderly; the* sell-in” priceto the pharmacy; and the
“sell-out” pricesto consumersand other payors. Here, wefo-

cus on that point in the distribution chain involving acquisi-
tion prices paid by retail pharmacies (what iIMscalls sell-in
prices), whilein the next section, wefocuson retail pharmacy
sell-out prices to various consumers and payors. Note that
BLS does not publish any price indexes at this intermediate
point (sell-intoretail stores) inthedistribution chain. We now
concentrate on three leading therapeutic classes: Broad- and
medium-spectrum antibiotics, calcium channel blockers, and
antidepressants.

As mentioned earlier, there are at least two possible hy-
potheses concerning differential elderly-nonelderly drug us-
age within these therapeutic classes. Thefirst isthat, for acute
conditions, physicianswill prescribe newer drugsfor their eld-
erly patients, in order to take advantage of superior adverse
interaction and side-effect profiles, and of the more conve-
nient dosing permitted by newer products. These newer prod-
uctstypically command aprice premium and experience price
inflation that is greater than that for older, off-patent generic
drugs.® To the extent that these assumptionsare valid, there-
fore, we would hypothesize that for medications used to treat
acute conditions, prices faced by the elderly would tend to
grow more rapidly than do those for the young.

The second hypothesis concerns medications used to treat
chronic conditions. In such cases, it is expected that physi-
cians would be hesitant to change medications when a par-
ticular drug regimen is working well. The elderly would,
therefore, disproportionately use older drugs, which are more
often available as generics. If this hypothesis is true, drug
priceswithin certain chronic areas might be growing lessrap-
idly for the elderly, because prices of generics are known to
have fallen over the last decade, while prices of brands typi-
caly haveincreased.?

However, patent protection has expired for only the very
old drugs. It iswell known that, for older but still patent-pro-
tected drugs, priceincreasestend to belarger than for younger
drugs.Z Thus, any priceinflation differential between old and
young consumers of both acute and chronic medications will
depend on the distribution of sales between older drugs with

IEJCCM Producer Price Indexes for all pharmaceuticals,
for those destined for use by the elderly, and for
those destined for use by the nonelderly, 1990-96

[1990 = 100]

All For the
Year pharmaceuticals elderly

For the
nonelderly

Source: See text for details.
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and without patent protection. Because such adistributionis
an empirical matter that could vary by therapeutic class and
change over time, our hypotheses do not have a definitive
prediction for any elderly-nonelderly priceinflation differen-
tial, but must be examined in the context of the distribution of
sales between brands and genericsin each therapeutic class.

Among the three therapeutic classeswe examine here, we
expect that the cardiovascular products, such as calcium chan-
nel blockers, are used predominantly for treatment of chronic
conditions, while the broad- and medium-spectrum antibiot-
ics are used primarily to treat acute conditions. In terms of
protracted use, antidepressantsare most likely to fall between
the antibiotics and the cardiovascul ars, because they are used
to treat both episodic and more chronic forms of depression.
In all three therapeutic classes, however, it is possible that
the elderly and nonelderly use drugsfor adifferent set of con-
ditions. In the case of antidepressants, for example, it iswell
known that physicians frequently prescribe tricyclic antide-
pressants for “off-label” conditions, such as chronic pain
syndromes, that are experienced more frequently by the
elderly.

With this as background, we begin by examining retail
pharmacy acquisition (sell-in) costsand priceindexesfor the
broad- and medium-spectrum antibiotic class of drugs. As
seen in the top panel of table 4, retail acquisitions of these
antibiotics aimost doubled from 1990 to 1996, growing from
$2.1 billion to $3.8 billion. Roughly 90 percent of the retail
pharmacy acquisition costsarefor antibiotics destined for use
by theyoung. The overall brand and generic sharesfor antibi-
otics are somewhat volatile, ranging from 81 percent and 19
percent in 1990 to 90 percent and 10 percent in 1993. Over
the entire study period, the brand share for the elderly grew
from 82 percent to 91 percent (the generic share fell from 18
percent to 9 percent), while the brand share for the young
increased only from 81 percent to 87 percent. The brand share
for antibiotics hit its peak in 1992—94 at about 89 to 90 per-
cent (total), and then fell to about 88 percent (total), 87 per-
cent (young), and 91 percent (elderly) in 1996. Thus, particu-
larly since 1992-94, use of branded antibiotic products by
the elderly has grown considerably more rapidly, and to
greater proportions, than has use of such products by the
young. Thisis, of course, consistent with the acute care hy-
pothesis discussed above. It isalso consistent with the notion
that newer, branded products having higher efficacy in treat-
ing severe or life-threatening infections, such as pneumonia,
are increasingly used by the elderly, in part because of the
phenomenon of increasing bacterial resistance to older
drugs.®

We now turn to price indexes, which can be constructed in
anumber of ways. We chose atechnique that mimicsthe BLS
fixed-weight Laspeyres procedure, using 1990 fixed quantity
weights, but we also report price indexes based on the
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Tornquist discrete approximation to the Divisiaindex calcu-
lation, which allowsfor changing market shares.?

Inrowslabeled “Laspeyres’ inthetop pand of table 4, we
present 199096 retail acquisition price indexesfor antibiot-
ics over all consumers (Laspeyresindex, total), for antibiot-
icsdestined for use by the young (Laspeyres, Y oung) and for
those destined for use by the old (Laspeyres, Elderly).® The
first, somewhat surprising, result we obtain is that, with the
Laspeyres index over the entire 1990-96 period, antibiotics
used by the elderly increase in price by about 12 percent,
whereas the price increase for the nonelderly is somewhat
larger at 17 percent. However, if one looks only at estimates
for 1992 onwards, the reverse occurs—the elderly price in-
dex for antibioticsincreases 11 percent, from 1.009t0 1.121,
while the index for the nonelderly increases 7 percent, from
1.096to 1.173.

These findings concerning antibiotics are essentially unaf-
fected when one employs changing share weights and the
Divisiaindex. The bottom three rows of the top panel of table
4 show that, when the Divisia technique is used, the price
index for antibiotics destined for use by the elderly is 1.07 by
1996, dightly smaller thanthe 1.11 for the young. Since 1992,
however, the corresponding priceindex for the young hasin-
creased only very dlightly (2 percent, from 1.08 in 1992 to
1.11in1996), whilethat for the elderly hasincreased consid-
erably more (7 percent, from 1.00 to 1.07). In part, thisold-
young differential reflects agreater increase in use of newer,
branded drugs by the old than by the young since 1992, as
noted above.

Wenow turntoretail sell-in pricesfor antidepressants. Ac-
cording to the top row of the middle panel of table 4, retail
sector purchases of these drugs surged by afactor of about 4
between 1990 and 1996 This is considerably more rapid
growth than that observed for antibiotics, although, by 1996,
total retail acquisition expendituresfor thetwo typesof drugs
are about equal at $3.73 billion for antidepressants versus
$3.77 billion for antibiotics. Antidepressantsalso aresimilar
to antibioticsinthat theretail acquisition dollar sharefor prod-
uctsdestined for use by the young for both classesis about 90
percent, with avery slight upward trend. A distinctivefeature
of the antidepressant market involvesthe tremendous growth
in sales of the newest generation of these drugs, the selective
serotonin reuptakeinhibitors such as Prozac, Zoloft, and Paxil.
Thisrapid growth of new, branded products hasresultedin a
sharply declining generic dollar share of retail sector pur-
chases (from 12 percent in 1990 to 3 percent in 1996), and a
corresponding increase in the brand dollar share (88 percent
to 97 percent). In each year between 1990 and 1996, the share
of retail drug store purchases of generic antidepressants for
use by the elderly waslarger than that for the young; the 1990
generic shares for old and young were 15 percent and 12
percent, and by 1996, they had fallen to 5 percent and 3 per-



Retail pharmacy acquisition (sell-in) costs and price indexes, by therapeutic class, 1990-96
Class or category 1990 1991 1992 1993 1994 1995 1996
Antibiotics, broad- and
medium-spectrum
Total drug costs (thousands of
current dollars) ..........ccoeeeveeennenne 2,094,060 2,527,380 2,839,640 3,274,900 3,422,040 3,791,320 3,767,950
Share going to the young . .891 .890 .888 .889 .885 .881 .875
Share going to the elderly ... . .109 110 112 11 115 119 125
Share going for brands, total ........ .814 .846 .892 .897 .894 .833 .879
Share going for generics, total ..... .186 .154 .108 .103 .106 167 121
For the young ........cccceveeevnenne. .187 .156 110 .105 .109 173 126
For the elderly .........cccoeeeinenne. 175 141 .094 .088 .088 120 .088
Laspeyres index, total ............cccc...... 1.000 1.055 1.087 1.125 1.132 1.096 1.167
YOUND oot 1.000 1.055 1.096 1.135 1.141 1.103 1.173
EIderly ....ccooeoiveiiiececee 1.000 1.056 1.009 1.040 1.060 1.043 1.121
Divisia index, total .. 1.000 1.055 1.073 1.101 1.112 1.117 1.106
Young ............. . 1.000 1.055 1.083 1.112 1121 1.125 1.109
EIderly ....ccooeireiiiiececeee 1.000 1.055 .995 1.020 1.038 1.056 1.072
Antidepressants
Total drug costs(thousands of
current dollars) ..........ccoeeeveeeenenne 940,460 1,047,720 1,402,000 1,715,030 2,396,310 3,064,150 3,730,927
Share going to the young . .899 .899 .901 .904 .909 .910 911
Share going to the elderly ... 101 101 .099 .096 .091 .090 .089
Share going for brands, total .882 .899 .905 .893 .935 .956 .970
Share going for generics, total ..... 118 101 .095 .107 .065 .044 .029
For the young ........ccccceveeevncnne. 115 .098 .090 .100 .061 .041 .028
For the elderly .........ccoeeeinennee .149 126 .138 176 110 .073 .048
Laspeyres index, total ..........ccccc...... 1.000 1.077 1.176 1.208 1.228 1.267 1.320
Young ......ccoeeeeeee. 1.000 1.077 1.176 1.209 1.230 1.269 1.321
Elderly ............ 1.000 1.074 1.168 1.200 1.209 1.247 1.304
Divisia index, total .. . 1.000 1.077 1.168 1.187 1.190 1.217 1.272
YOUND oo 1.000 1.077 1.169 1.189 1.195 1.224 1.279
Elderly ....ccooeviveiiiiececeee 1.000 1.076 1.161 1.172 1.145 1.158 1.201
Calcium channel blockers
Total drug costs(thousands of
current dollars) ........c.ccoeeeveeenienne 1,697,136 2,068,896 2,597,408 2,821,445 3,061,874 3,146,177 3,179,213
Share going to the young . .546 .560 .566 575 577 .580 .585
Share going to the elderly ... . .454 440 434 425 423 420 415
Share going for brands, total ........ .985 .973 .973 .928 921 .936 .955
Share going for generics, total ..... .015 .027 .027 .072 .079 .064 .045
For the young ........cccceveeevrennee .015 .034 .032 .072 .077 .062 .046
For the elderly .........ccoeeevncnne. .014 .018 .021 .072 .082 .068 .045
Laspeyres index, total .............ccc...... 1.000 1.072 1.135 1.178 1.197 1.234 1.267
Young ......ccoeeeee. 1.000 1.072 1.134 1.175 1.192 1.229 1.261
Elderly ............ 1.000 1.072 1.136 1.181 1.203 1.242 1.273
Divisia index, total .. 1.000 1.061 1.105 1.132 1.087 1.098 1.105
Young ............. . 1.000 1.061 1.103 1.130 1.082 1.093 1.100
Elderly ....ccooeoireiiiiecece 1.000 1.061 1.108 1.135 1.094 1.105 1.111
Note: Laspeyres index employs fixed 1990 weights. Source: See text discussion.

cent. Thisdifferential brand-generic pattern could reflect the
phenomenon noted above that certain generic tricyclic anti-
depressants are often prescribed “off-label” to treat chronic
pain syndromesthat occur more frequently with the el derly.
With respect to priceindexes, wefirst report results based
on the fixed-weight Laspeyres procedure. According to re-
sults presented in the middle panel of table 4, the antidepres-
sant price inflation differential between old and young ap-
pearsto be negligible—by 1996, the Laspeyresindex for the
elderly is 1.30, very dlightly less than that for the young at

1.32. For the Divisiaindex that takes changing shares into
account, however, the inflation differential is considerably
larger, with the 1996 index standing at 1.20 for the el derly but
at 1.28 for the young.

Thereason underlying thisinflation differential isthat the
use of off-patent and generic drugs by the elderly is above
that of the general population. However, elderly use of some
newer and still patent-protected branded drugs is about the
same as, or slightly lessthan, that of the general population.
Giventhesedifferential brand-generic usesby the elderly and
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the young, and with generic pricesfalling while brand prices
areincreasing, the basket of antidepressants destined for use
by the elderly isgrowing lessrapidly in price than the basket
destined for use by the young. Moreover, because it employs
changing sharesrather than fixed weights, the Divisiaindex
better capturesthese dynamics. Notethat the inflation differ-
ential would be even larger if the dollar share of genericshad
not been falling; by 1996, this share was 5 percent for the
elderly and 3 percent for the young, down from 15 percent
and 12 percent in 1990.

Next, weturn to the calcium channel blockers, drugs used
to treat cardiovascular conditions, and having brand names
such as Cardizem, Norvasc, and Procardia XL. As with the
antibiotics, retailers have approximately doubled their acqui-
sition costs of blockersfrom 1990 to 1996, with total acquisi-
tion costs of around $3.2 billion in 1996, about 15 percent
less than those for antibiotics. The elderly share of of the
blockers, however, ismuch larger than that for either antibi-
oticsor antidepressants. As shown in the bottom panel of table
4, the retail acquisition dollar share of calcium channel
blockers for the elderly is over 40 percent, having falen
dlightly from 45 percent in 1990 to 42 percent in 1996. The
brand-generic market share pattern also is different, nor isit
monotonic over time, reflecting, in part, episodic patent expi-
rations and generic entry to the market within the 1990-96
time frame. For the elderly, the generic share increased from
1 percent in 1990 to 8 percent in 1994, and then fell to about
4 percent in 1996; for the young, the respective generic shares
aresimilar at 2 percent, 8 percent, and 4 percent.

Because of the relatively small brand-generic differences
by age group, there is only a negligible difference between
the elderly and the young in inflation of retail acquisition
pricesfor calcium channel blockers. According to the bottom
panel of table 4, the Laspeyresindexes for the young and the
elderly are 1.27 and 1.26, while the Divisiaindexesare 1.11
and 1.10. In large part, this similarity in elderly-nonelderly
price inflation for calcium channel blockers reflects the fact
that brand-generic consumption differences between the old
and young are much smaller in any given year for calcium
channel blockersthan they arefor either the antidepressants
or the antibiotics.

In summary, therefore, over the entire 199096 period, re-
tail acquisition priceinflation involving antidepressants des-
tined for use by the elderly was less than that for the young,
reflecting greater use of generic drugs by the elderly. For an-
tibiotics, price inflation has been considerably greater for
products going to the elderly since 1992, but the differential
is much smaller over the entire 1990-96 period. Moreover,
the greater price inflation for antibiotics sold to the elderly
since 1992 appearsto reflect the morerapid growth inthe use
of the newest, branded drugs for which adverse interactions
with other drugs are fewer, and bacterial resistance is less.
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For calcium channel blockers, however, the elderly-nonel derly
inflation differentialsare negligible.

Two other general results are worth noting. First, growth
over timeinthe sell-in pricesfor all three therapeutic classes,
based on the Ims data employed here, islessthan inflation as
measured by the BLS Producer Price Index, even when the
Laspeyres methodology is used; the 199096 differences be-
tween the two measures are 1.29 percent per year for antibiot-
ics, 1.61 percent for antidepressants, and 0.83 percent for cal-
cium channel blockers.?® This differential could reflect
different pricing for leading (best-selling) presentations of
drugs (from imsdata) than for the basket examined by BLS, or
the fact that prices move differently at thislater point in the
pipdine (sell-into retail) than monitored by the pri (salesfrom
manufacturersto wholesalers). Moreover, whilethe ppi prices
an actual transaction, the IMSreports average acquisition costs
as prices. In addition, the IMs data include drugs manufac-
tured in Puerto Rico, which are out of scopefor the Ppi. How-
ever, the difference could also reflect a bias the BLs has been
known to have had in the past in oversampling ol der branded
drugs. Recent changes made to the ppi program are likely to
have reduced this bias.?

Second, as table 4 shows, in each case the fixed weight
Laspeyres priceindex yields alarger measure of priceinfla-
tion than doesthe corresponding Divisiaindex. Over all con-
sumers, for example, the difference is 0.92 percent per year
for antibiatics, 0.65 percent for antidepressants, and 2.34 per-
cent for calcium channel blockers. These differences, while
substantial, are consistent with other findingsfor prescription
pharmaceuticals, and highlight the significance of employing
changing versusfixed weightsin any index measure.®

Retail sell-out prices

We now examine price growth inthefinal point of the distri-
bution chain, that from retail pharmaciesto patientsand other
payors. Our research here must beviewed aspreliminary in at
least two respects. First, we have not been able to obtain reli-
able datathat distinguish cash, medicaid, and third-party in-
surance payments separately for the elderly and the nonelderly
since 1991.° Our inability to obtain reliable national datais
unfortunate, for casual empiricism suggeststhat theelderly’s
use of third-party payment arrangementsto pay for drugs has
increased more rapidly in the last few years than has that of
the general population, particularly astheretired have moved
into medigap managed care arrangementsthat offer prescrip-
tion drug benefits. If, in fact, seniors have moved to third-
party drug payment more rapidly than the young in recent
years, and therefore are increasingly less affected by higher
cash prices, then seniors are disproportionately availing them-
selves of lower managed care prices, resulting in lower drug
price inflation (but perhaps still higher-than-average price



ICJCEM Divisia retail sell-in and sell-out price indexes for antidepressants for the young and the elderly and for all consumers,

1991-96
Sell-inindex Sell-outtindex Gross margin index (sell-out/sell-in)
Year

Young Elderly Total Young Elderly Total Young Elderly Total

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.085 1.079 1.084 1.075 1.073 1.075 1.000 1.000 1.000

1.104 1.089 1.102 1.083 1.076 1.082 .981 0.988 0.982

1.110 1.064 1.105 1.081 1.073 1.080 .984 1.008 0.977

1.136 1.076 1.130 1.114 1.096 1.112 .980 1.018 0.984

1.188 1.116 1.181 1.142 1121 1.140 .962 1.004 0.965

Sell-out is dollars per daily dose of leading presentation, weighted average over channels, using the same channel weights for the elderly and the young.

levels) than that experienced by the nonelderly. Research on
this issue must be postponed until appropriate data become
available.

Second, the IMS sell-out methods of payments data are
based on the best-selling presentation of a particular branded
or generic drug. Problems emerge in measuring price and
guantity changes consistently when these leading presenta-
tions change for brands, and even more so, for specific ge-
neric manufactures, over the period under consideration.
These problemsare particularly evident in our datainvolving
the antibiotics and calcium channel blockers, as are related
problems involving products embodying combinations of
chemical molecules. In the future, we will be working with
IMSto obtain data on additional presentationsfor branded and
generic chemical molecules, aswell asinformation involving
the combination products.

For antidepressants, fortuitously, this second problem in-
volving leading presentations turns out essentially not to be
anissue. Thus, welimit this section of the discussion of sell-
out prices by retail pharmacies to the antidepressant class of
prescription drugs. Moreover, because reliable method-of-
payments data are not yet available separately for the elderly
and the nonelderly, here we ssmply employ aweighted aver-
age of prices among cash, medicaid, and third-party payors,
where the weights are assumed to be the same for the elderly
and nonelderly.®

IMSmethod of paymentsdataare availableonly since 1991,
whereas the sell-in data analyzed in the previous section go
back to 1990. Wetherefore begin by re-normalizing the anti-
depressant sell-in data from table 4 so that the Divisia price
index for the antidepressant drugsis 1.000 in 1991. Results
of that re-normalization appear in the first three columns of
table 5. As indicated, from 1991 to 1996, sell-in prices for
antidepressant drugs destined for use by the elderly increased
12 percent, while sell-in prices for drugs destined for use by
the young increased 19 percent.

Intheintroductory section of thisarticle, we noted thedra-
matic change over time in retail methods of payment, away
from cash and, instead, toward third-party payors. For retail

pharmacies, the growth in third-party payment implies deal -
ing with amore organized and powerful buyer or payor than
is the typical cash customer. We therefore expect that, over
the study period, sell-out prices (the sum of copayments and
third-party reimbursements received by theretail pharmacies)
haveincreased lessrapidly than have sell-in prices. Onevery
simple way of highlighting this difference is to compute a
“gross margin index,” defined as the sell-out price index di-
vided by the sell-in price index, where the former incorpo-
rates data on changing methods of payment over time,* as-
sumed to be the same for antidepressants as for all drugs.

In the second three columns of table 5, we present the
Divisiapriceindex for retail sell-out, normalized to unity in
1991, whileinthelast three columns, welist the gross margin
index, constructed as outlined in the previous paragraph. Sev-
eral resultsare particularly interesting.

First, as expected, the increased role of third-party payers
since 1991 has put downward pricing pressure on the retail
pharmacy sector; while antidepressant priceson asell-in ba-
sisincreased 18 percent over al customersfrom 1991 to 1996,
corresponding sell-out pricesincreased only 14 percent. Thus,
gross margins for retail pharmacies selling antidepressant
products fell 3.5 percent from 1991 to 1996.

Second, this declining gross margin primarily involved
salesof antidepressantsto the young. The sell-in retail acqui-
sition prices of these drugsincreased 18.8 percent from 1991
to 1996, while sell-out pricesincreased 14.2 percent, imply-
ing adecline of 3.8 percent in gross margins. For the elderly,
however, the gross margin actually increased very dlightly, by
0.4 percent.

One reason for thislast result is that, as noted earlier, the
elderly are disproportionately large consumers of generic an-
tidepressant drugs. A humber of studies have documented that
theretail gross margin on generic drugsislarger, not only in
percentage terms, but often also in absolute amounts, than is
the retail margin on branded products;* that turns out to be
thecase hereaswell.** Oneimplication of thislarger generic
retail margin, along with disproportionately great use of ge-
nericsby theelderly, isthat retail pharmacy margins have been
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under greater downward pressure from nonelderly customers
than from the elderly. It must be emphasized, however, that
the calculations underlying table 5 assume that the method—
of-payments trends are the sasme for antidepressants asfor all
drugs, and the same for the elderly and the young. If, in fact,
the elderly are moving into third-party payment arrangements
for drugsmorerapidly than arethe young, these gross margin
differential s between young and old will tend to be overstated.

Conclusions

Although BLS publishes an experimental consumer pricein-
dex for the elderly, that index simply reweights the regular
CPI item strataindexes, based on expenditures on the various
strata by the elderly. Actual prices faced by the elderly, as
well as substrata weights, are assumed to be the samefor the
elderly and the nonelderly in this experimental priceindex.

Prescription drugs arelikely to be one casein which within-
stratum consumption patterns of the elderly differ consider-
ably from those of the nonelderly. Thus, our purpose in this
article has been to examine whether prescription drug price
inflation in the 1990s has differed between the elderly and the
nonel derly, when age-rel ated substrata variationsin consump-
tion are taken into account.

We have examined prices at three alternative pointsin the
distribution chain. Our first finding isthat, at theinitial point
in the distribution chain involving manufacturers’ sales to
wholesalers, retailers, and hospital s (transactions monitored
by various pharmaceutical PP’ s), thereis essentially no age-
related aggregate priceinflation differential, despite very sig-
nificant variationsin the baskets of drugs destined for use by
the elderly and the nonelderly.

A second finding focuses on an intermediate point in the
distribution chain, involving acquisition prices of retail phar-
maciesfor purchases primarily from wholesalers; theseretail
sell-in transactions take place at atheoretical point between
the ppl and the cPl, and thus are not monitored by BLS price
measurement programs. Here, we find one therapeutic class
(antibiotics) in which prices appear to rise more rapidly for
the elderly, especially since 1992, one class (anti depressants)
inwhich prices appear toriselessrapidly for the elderly, and
one class (calcium channel blockers) inwhich thereisessen-
tially no difference. Thissuggeststhat no general age-related
pattern of price inflation differentials for prescription phar-
maceuticalsislikely to emerge. Instead, the empirical signifi-
cance of brand versus generic consumption, of the use of new
versus old drugs, and of age-related quality attributes (once-
a-day versus multiple daily dosages, the extent of adversein-
teractionswith other medications, the frequency and serious-
ness of side effects) must be examined on a class-by-class
basis before any general conclusions can be reached. More-
over, because of substantial innovations and rapid market
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changes in the pharmaceuticals industry, there is no reason
why onewould expect any such conclusionsto be stable over
long periods.

A third finding involves sales by retail pharmaciesto con-
sumers and other payors. Here, we have data from only the
antidepressant therapeutic class, and find that, over all age
groups, retail pharmacy sell-out prices have fallen about 3.5
percent since 1991, duein part to the growth of managed care
with prescription drug benefits. In terms of retail margins,
young patients appear to have enjoyed most of the benefits of
this increased power of managed care over time, at the ex-
pense of theretail pharmacy sector. For the elderly, prices of
antidepressants haverisen dlightly, reflecting, in part, the fact
that the elderly are disproportionately large users of generic
drugs, whose retail margins tend to be greater than those of
branded products.

A number of caveats are worth noting. First, to the extent
that the elderly areenrolling in-third party arrangementswith
drug benefits (such asHMo medigap programs) at amorerapid
rate than are the young, the retail gross margin differentia
will tend to be overstated, aswill growth in sell-out pricesfor
the elderly.

Second, auseful extension of our empirical analysiswould
involvetheintroduction of mail order salesinto our analysis.
Although mail order sales are currently only about 9 percent
of al prescription drug dollar sales, mail order is arapidly
growing segment of the pharmaceuticals market, and, in part
because of its emphasis on chronic medications, is apparently
oneinwhich the elderly are disproportionately represented.
We expect that excluding mail order prescription drug sales
from our analysis most likely resultsin our overstating over-
all price growth for the elderly.

Third, we have made no attempt here to adjust estimated
priceinflation differentialsfor variationsin the quality of the
products used by the elderly and the young, nor havewelinked
prices of generics at entry with previous prices of their pat-
ented antecedents. It is possible, of course, that our findings
ondifferential priceinflation for theyoung and theold in sev-
eral therapeutic classes could be entirely reversed were qual-
ity adjustments taken into account. Adjusting price changes
and pricedifferentialsfor quality changesisthereforeanim-
portant issue meriting further research.

Finally, an implicit assumption in the present analysisis
that the elderly are homogeneous. It is possible, of course,
that there are more differences within the elderly than there
are between the elderly and the young. Isincome or expendi-
ture inequality greater among the elderly than between the
young and elderly? Clearly, the formulation of appropriate
public policy involving the elderly depends, in part, on ad-
dressing the “within versus between” issue.® (In asomewhat
different context, involving other products, Robert Michael
reports greater variation in expenditures within various de-



mographic groups than between them.*) Examining thevari-
ability in health expendituresand in priceinflation for health-
related items within the elderly demographic group isthere-
fore also atopic worthy of further attention.® []
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