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In this article, the effects of prescription
drug coverage on use are analyzed for bene-
ficiaries of a large retiree health benefit fund
in a quasi-experiment comparing new and
established enrollees. Newer enrollees show
an 18-percentage point greater increase in
brescription drug expenditures per capila
than established enrollees during the 3year
period following enrollment. This differen-
tial is interpreted as the insurance effect of
prescription coverage. The impact was
greater among high-cost drugs than among
low-cost drugs, and also greater among low
users of prescription drugs than among high
users. No clear patterns were discerned
across therapeutic categories.

INTRODUCTION

Insurance coverage of health care serv-
ices often results in higher levels of use.
Some increases in the consumption of
health care that result from benefit cover-
age are economically efficient and desir-
able outcomes (Cook and Graham, 1977;
Gianfrancesco, 1978). Indeed, the principal
reason for benefit coverage is to remove
financial barriers that might otherwise
prevent individuals from obtaining needed
care. However, practical distinction between
increases in use that are efficient and those
that are excessive is difficult. This difficul-
ty could inflience the design of future
benefit packages or result in the imple-
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mentation of controls, such as higher levels
of cost sharing, that inappropriately con-
strain use as well as reduce coverage. In
theory, the relationship of insurance cover-
age to level of use presumably applies to
the more specific case of prescription drug
coverage. Therefore, an understanding of
how insurance coverage of prescription
drugs affects consumption of these prod-
ucts is important not only in considering
the addition of prescription coverage
where none exists but also in developing
cost sharing that is effectively targeted.
Several existing studies have investigated
the effects of insurance coverage on pre-
scription use,

The RAND Health Insurance Experiment
(HIE) demonstrated a clear relationship
between insurance coverage and prescrip-
tion drug utilization. Leibowitz, Manning,
and Newhouse (1985) found that individu-
als randomly assigned to a plan with no
coinsurance or deductible generated pre-
scription expenditures 60 percent higher
than those randomly assigned to a group
with practically no coverage. Most of the
difference was due to a higher number of
prescriptions, while a small part was due to
a higher cost per prescription. The RAND
HIE demonstrated that the insurance
effect on prescription drugs is very
similar to its effect on all ambulatory
services. Unfortunately, the experiment did
not examine the effect of drug coverage
independent of other medical coverage.
Moreover, persons 65 years of age or over
were excluded from the study.
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Other studies have addressed the effects
of changes in drug coverage offered by
State Medicaid and elderly drug benefit
programs. Nelson, Reeder, and Dickson
(1984) found that the implementation of a
8.50 copayment per prescription in the
South Carolina Medicaid program led to a
decrease in the number of prescriptions per
beneficiary. In a followup to this study,
Reeder and Nelson (1985) found that the
copayment had a differential effect among
therapeutic categories of drugs, hut effects
were not limited to “discretionary” drugs.
In a study of cost-containment measures in
the New Hampshire Medicaid program,
Soumerai et al. (1987) found that a limit of
three covered prescriptions per month
decreased utilization among users of
multiple medications by 46 percent.
For “marginal” or “ineffective” medications
the decline was 60 percent, while for
“essential” medications the decline was
more moderate, though substantial, at
30 percent.

Evidence of the behavioral effects of
copayments is not limited to low-income
individuals or to traditional indemnity cover-
age. Harris et al. (1990) reported significant
declines in utilization following the imposi-
tion of $1.50 and $3.00 per prescription
copayments (implemented in successive
years, with medical benefits held constant)
among a population receiving employment-
based coverage through a large health
maintenance organization (HMO). This
study, like the RAND HIE, included only
persons 65 years of age or under.

Moeller (1989) addressed the issue of an
insurance effect of drug coverage in a
study using data from the National Med-
ical Care Expenditure Survey of 1977.
Employing regression analysis, Moeller
found no statistically significant differences
in prescription drug utilization or expendi-
ture between insured persons with drug

coverage and those without drug coverage.
Among those with drug coverage, the gen-
erosity of coverage produced no significant
effects on utilization or expenditures. The
use of survey data, however, is generally
less reliable than a quasi-experimental
approach. In particular, the reliability of
prescription drug survey data (Berk,
Schur, and Mohr, 1990) and of cross-sec-
tional regression (Soumerai et al., 1993)
has been questioned.

Stuart et al. (1991) analyzed the prescrip-
tion drug utilization of new entrants into
Pennsylvania’s Pharmaceutical Assistance
Contract for the Elderly (PACE) Program.
Almost all of these individuals were
Medicare enrollees. The prescription use of
annual cohorts of new enrollees was fol-
lowed over time, and the utilization of each
cohort increased from year to year, with
strikingly similar levels of use in the first
year for each cohort. In a followup study
employing multivariate analysis, Stuart and
Coulson (1993) found similar patterns.
Program effects on probability of use
seemed to occur primarily within the first
year of enrollment, while effects on level of
use among users continued over the course
of the 3year study period. The authors
ascribe these effects to “exposure” to the
program, and the result is consistent with
the existence of an insurance effect of pre-
scription drug coverage. Whether manifest
through a beneficiary learning curve, as
suggested by Stuart and Coulson, or
through the gradual response of the deliv-
ery system to induced demand, the financial
impact over time in the early stages of a pre-
scription drug benefit is an important factor
in evaluating the cost of such coverage.

The present study compares the behav-
ior of new entrants into a plan offering drug
coverage with the behavior of a control
group of similar individuals, already
covered by the plan, over a 3-year period.
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BACKGROUND

The United Mine Workers of America
(UMWA) Health and Retirement Funds
(hereafter “the Funds”) provides health
benefits to more than 100,000 retired and
disabled miners, spouses, and dependents,
Prior to a legislative restructuring of the
Funds effective February 1, 1993, health
benefits were provided through the 1950
and 1974 Benefit Trusts. Beneficiaries of
the former 1974 Benefit Trust are younger
than those of the 1950 Benefit Trust
and include only individuals who are
“orphaned” because their companies are
no longer in existence or are otherwise no
longer signatory to a labor agreement with
the: UMWA, About 60 percent of 1974
Benefit Trust beneficiaries are Medicare
eligible. The Funds provides wrap-around
coverage of inpatient hospital and ambula-
tory services to Medicare enrollees, while
providing primary coverage of these serv-
ices to non-Medicare beneficiaries. In addi-
tion, the Funds covers prescription drugs,
which are generally not covered by
Medicare. Funds cost sharing is modest,
consisting of a $5 copayment for physician
office visits, up to an annual out-of-pocket
maximum of $100 per family, and a copay-
ment of $5 per prescription up to an annual
out-of-pocket limit of $50. Inpatient hospital
care and related post-hospital care are
covered with no deductible or copayment.

The concentrated entrance of a large
number of “Nobel-class” beneficiaries into
the 1974 Benefit Trust at the end of calen-
dar vear (CY) 1989 provided a unique
opportunity to study the effects of benefit
coverage on the use of prescription drugs,
the “insurance effect.” The Nobel-class
beneficiaries are a group who previously
received retiree ‘health benefits directly
from their former employers, but lost these
benefits when their companies became no

longer signatory to a labor agreement with
the UMWA and discontinued coverage.
While their eligibility for the 1974 Benefit
Trust was being litigated, these individuals
provided for their own health benefits,
independently or through a UMWA-spon-
sored plan. For Medicare beneficiaries in
the Nobel group, the loss of coverage
applied only to wrap-around benefits.

An analysis of claims for retroactive ben-
efits, for which these beneficiaries became
entitled upon eligibility, indicates the virtu-
al absence of prescription drug coverage
among Nobel beneficiaries prior to their
enrollment in the 1974 Benefit Trust. This
conclusion was further supported by dis-
cussions with the Funds' Field Service
Office staff who were directly involved with
this group. While many Funds beneficiar-
ies live in Pennsylvania, they do not meet
the combined age and income require-
ments for participation in the PACE drug
benefit program. ' '

DATA AND METHODS

We analyzed patterns of prescription
drug use of the original Nobel-class benefi-
ciaries during the 3-year period following
their enrollment (from January 1990 to
December 1992) by comparing their drug
expenditures per capita with those of a con-
trol group of other beneficiaries in the 1974
Benefit Trust during the same period. The
control group includes a sample of individ-
uals selected to exactly mirror the compo-
sition of the Nobel-class group on the
basis of age, gender, State of residence,
Medicare eligibility, and pension status. It
contains only those beneficiaries who were
already enrolled as of January 1, 1990, the
date by which the original Nobel-class
beneficiaries were enrolled. Both groups
include only those persons who remained
eligible for benefits throughout the entire
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study period. Disabled retirees and their
dependents were excluded because
retroactive eligibility dates made it difficult
to establish effective dates when use of cov-
ered services actually began. Of the
approximately 2,400 original Nobelclass
beneficiaries who were enrolled in the 1974
Benefit Trust at the end of CY 1989, 1,818
formed the basis for this study. The control
group included 1,841 beneficiaries.
Standardized demographic characteristics,
which apply to each group, are presented
in Table 1.

Table 1

Nobel- and Control-Group Beneficlaries,
by Gender and Age

Age Total' Mala Female
Parcant
Total 100.0 48.7 51.3
25 Years or Under 23 1.2 11
25-49 Years 1.0 0.2 0.8
50-64 Years 40.8 14.7 26.1
65-74 Years 50.1 289 21.2
75-84 Years 5.9 3.7 22
85 Years or Over 0.0 0.0 0.0

'Nobel n=1,818. Controt n=1,841,

NOTES: Nobel-group beneficiarios are those whose heaith benefits
had been discontinued and who enterad the United Mine Workers
of America Health and Refirement Funds in 1989, Control-group
beneficiaries had continuous coverage.

SOURCE: Unitad Mine Workers of America Health and Retirement
Funds' Eligibility Data, August 1992-June 1993.

Our study groups are standardized to con-
trol for important demographic factors.
However, among a population sharing a com-
mon geography (68.6 percent of beneficiaries
were from Pennsylvania) and delivery sys-
tem, such factors as age and gender are more
likely to affect levels of use rather than rates
of change. For instance, consider the experi-
ence of the Funds’ 1950 Benefit Trust when
" compared with the 1974 Benefit Trust. The
1950 Benefit Trust covered a considerably
older population with a higher rate of mor-
bidity due to age and to a concentration of
black lung disease in earlier generations of
miners. As Table 2 indicates, these factors
produced higher levels of use in the 1950

Table 2

Comparison of Fiscal Years (FY) 1985-92

- Per Capita Prescription Drug Use and
Expense Growth Rates and FY 1992 Levels
Between the 1950 and 1974 Benefit Trusts'

Prescriptions and Charges _Benefit Trust

Par Capita 1950 1974 Ratio
Annual Growth Rate in Percent

Chargas per Capita 12.3 1341 —
Prascriptions per Capita 45 45 —
FY 1992 Levels

Charges per Capita $ag2 $755 1.18
Prascriptions per Capita 35 28 1.26

‘Prior \o February 1993, these were the two health bensiit trusts of the
United Mina Workers of America Health and Retirement Funds.

SOURCE: United Mine Workers of America Health and Retirement
Funds’ Paymeni and Utllization Reports, February 17, 1993.

Trust. In spite of this difference, both Trust
populations exhibited remarkably similar
rates of growth in use and expense over a 7-
year period for which complete information
is available. :

Monthly drug expenditures and number
of prescriptions for each individual were
calculated from claims history data. Rates
of change for the Nobel group were com-
pared with those for the control group. The
expenditures and use of each group fluctu-
ated considerably during their ascent
largely due to seasonal factors and the rel-
atively small sizes of the populations. This
made actual end-point measurements unre-
liable for calculating percent increases dur-
ing the period. To reduce the effects of ran-
dom fluctuations on this analysis, linear
regression trends were estimated for
both Nobel- and control-group per capita
expenditures and number of prescriptions
and trendline end-point values were used to
calculate percent changes. Other regres-
sion forms (e.g., log and exponential) were
also considered, but rejected because the
sums of squared errors were significantly
greater than those generated with the
linear model.

The prescription drug use per capita of
Nobel beneficiaries is believed to have
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been at or near no-insurance levels in
January 1990. The use of monthly meas-
urements of expense and utilization allow
us to make this case with more confidence
than would be possible using annual meas-
urements, which are more common in the
literature. The full impact of coverage on
prescription drug use would have taken
considerable time because it would have
required visits to physicians for each of any
number of conditions for which drugs
might be prescribed. Attending physicians
would have responded gradually to the
newly acquired drug coverage of Nobel-
class beneficiaries. An increase in expendi-
tures for Nobelclass beneficiaries relative
to those of the control group during the
course of the period is therefore interpret-
ed as an indication of the insurance effect
on the use of these services. Insurance
effects on prescription drug use cannot be
attributed solely to coverage of these serv-
ices. Some of the increase in use within the
Nobel group could result from improved
coverage of physician services. Although
Nobel-class beneficiaries, for the most part,
had coverage of physician services prior to
enrollment in the 1974 Benefit Trust,
Funds coverage may have been more gen-
erous. The increased access to physicians
afforded Nobelclass beneficiaries by this
coverage could have increased the number

of occasions for prescribing drugs. To
investigate the magnitude of this effect,
rates of change in monthly physician use
per capita during the first year of the study
period were compared for the Nobel and
control groups. Interestingly, both groups
exhibited a slight decline in physician visits .
per capita. Visits in the control group
declined by 3 percentage points more than
in the Nobel group. The small difference in
trend between groups, together with the
downward direction of the Nobel trendline,
suggests that any improvements in physi-
cian coverage for the Nobel group were not
responsible for the observed trends in
prescription drug use.

INSURANCE EFFECT ON
PRESCRIPTION DRUGS

Funds’ beneficiaries pay a $5 copayment
per prescription up to a yearly maximum of
$50 per family. The price per prescription
paid by beneficiaries is, therefore, $5 for
the first 10 prescriptions within a year and
80 for all additional prescriptions. These
amounts are generally well below the
prices that beneficiaries would face in the
absence of coverage. The general hypothe-
sis is that the reduced price encourages
increases in consumption.

Table 3 presents the predicted prescrip-
tion drug expenditures and monthly number

Table 3
Estimated Insurance Effect on Prescription Expenses and Use, by Beneficlary Group: 199092

" Estimated Per Capita

_ Expenses Prescriptions
Date and Insurance Effect Nobel Control Nobel Control
January 1990 $38.67 $46.73 1.64 1.83
December 1892 61.51 65.81 221 2.37
Percent Change 59.06 40.83 34.76 22.80
Insurance Effect in Percent 18.23 - : 11.96 —

NOTES: Nobel-group benelficiaries are those whose health benefits had been discontinued and who entered the United Ming Workers of America
Heakh and Retiremant Funds in 1989. Control-group beneficlaries had confinuous coverage.

SOURCE: United Mine Workers of America Healih and Redirement Funds’ Claims Data, August 1992-June 1993,
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of prescriptions per capita of Nobel- and
control-group beneficiaries in January 1990
and December 1992. Figures 1 and 2 provide
additional graphic detail on the trendlines
and monthly measurements. Nobel trend-
line expenditures per capita for prescription
drugs increased from $38.67 in January 1990
to $61.51 in December 1992, or 59 percent,
while control-group trendline expenditures
per capita increased from $46.73 to $65.81, or
41 percent. Nobel trendline prescriptions per
capita increased from 1.64 to 2.21, or 35 per-
cent, while control-group trendline prescrip-
tions per capita increased from 1.93 to 2.37,
or 23 percent. The estimated trends in the
per capita expenses and prescriptions of
each group are significant at p > .005. The 18-
percentage point greater increase in
expenditures experienced by Nobelgroup
beneficiaries may be interpreted as the
insurance effect on prescription drug

expense. The 12-percentage-point-greater
increase in prescriptions experienced by
Nobel-group beneficiaries may be interpret-
ed as that portion of the insurance effect that
is due to an increased number of prescrip-
tions. Thus, about two-thirds of the effect on
expense seems to arise from a greater num-
ber of prescriptions, with the remaining one-
third due to a higher cost per prescription.
The percent increase in the per capita expen-
ditures of the control group may be inter-
preted as that part of the increase in Nobel
group per capita expenditures that is attrib-
utable to inflation and secular increases in
prescription drug use, since these factors
should similarly affect both groups. During
the course of the study period, Nobel-group
per capita expenses increased from 83 per-
cent of the expenditures of the control group
to 93 percent of such expenditures. '

: Figurs 1
Per Capita Expenses for Nobel- and Control-Group Beneficiaries: 1990--92
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NOTES: Nobel-group beneficiaries are those whose health benefits had been discontinued and who antsred the United Mine
Workers of America Health and Retirement Funds in 1989. Control-group beneficiaries had corminuous coverage.

SOURCE: United Mine Workers of America Health and Retirement Funds' Claims Data, August 1982-June 1993,
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We also examined effects on prescrip-
tion expenditures by therapeutic category.
Each prescription was placed into 1 of 20
broad therapeutic categories and an insur-
ance effect was calculated for each catego-
ry according to the same algorithm previ-
ously discussed. Results are presented in
Table 4 for those categories accounting for
more than 1,000 Nobel-group and 1,000
control-group prescriptions during the
study period. Estimated insurance effects
differ greatly across therapeutic categories.
Clearly, varying degrees of discretion are
involved in the use of drugs in different cat-
egories. However, observed effects are not
limited to those categories that would seem
to be most discretionary. In this regard,
these findings are consistent with those
reported by Reeder and Nelson (1985) in
their examination of the divergent effects of
cost sharing across therapeutic categories
in a Medicaid population. The trendlines

exhibiting the greatest positive differential
between Nobel and control groups are for
anti-arthritics, cardiovascular medications,
cough and cold preparations, analgesics,
and skin preparations.

EFFECTS ON HIGH- AND LOW-
COST DRUGS

The nature of the insurance effect was
further investigated by distinguishing
between trends among high- and low-cost
prescription drugs. Were the differences in
overall trends between Nobel and control
groups due to other factors, we would not
expect any systematic discrepancy in
trends according to cost. On the other
hand, we would expect prescription cover-
age to have a stronger effect on more
expensive prescriptions since these would
become relatively more affordable.
Irrespective of market price, Funds benefi-
ciaries pay $5 (or $0) per prescription. For

Figure 2
Per Capita Prescriptions for Nobesl- and Control-Group Beneficiaries: 1990-92
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high-cost drugs this represents a large
price reduction, while for low-cost drugs
the reduction is more modest.

To test this hypothesis, all drug prod-
ucts were classified into two groups, high-
and low-cost per day’s supply. Cost per
day’s supply is computed by dividing the
total cost of a prescription by the number of
days covered. The median cost per day’s
supply was used to separate drug products
into the high- and low-cost categories.
Nobel- and control-group per capita expend-
itures and number of prescriptions were
then compared during the 3-year period for
each category. Results are presented in
Table 5.

For high-cost products, trendline expend-
itures per capita of Nobel beneficiaries
increased from $32.16 in January 1990 to
$53.50 in December 1992, or by 66 percent,
while trendline expenditures per capita of
the control group increased from $39.54 to

$57.34, or by 45 percent. Prescriptions per
capita increased by 33 percent in the Nobel
group and by 20 percent in the control
group. The estimated trends in per capita
expense are significant at p > .005 for both
the Nobel and control groups. The 21 per-
centage point excess of the Nobel-group
increase over the control-group increase is
interpreted as the insurance effect on high-
cost drug expenditures. The effect on num-
ber of prescriptions is a more moderate 14
percent. For low-cost products, trendline
expenditures per capita of Nobel-group
beneficiaries increased from $6.47 in
January 1990 to $8.01 in December 1992,
or by 24 percent, while trendline expendi-
tures per capita of the control group
increased from $7.17 to $8.43, or by 18 per-
cent. Trendline prescriptions per capita
increased by 37 percent in the Nobel group
and 28 percent in the control group. The
estimated trends in prescriptions per capita

Table 4

Number of Prescriptions, by Nobel- and Control-Group Beneficiaries, Insurance Effect, and
Cost per Day, by Therapeutic Category’

Estimated
Generic Number of Pragcriptions ln;uﬂ;u&c ® Cost
Code Therapeutic Category Nobel Control {Percent) per Day
1" Anti-Arthritic 8,727 6,113 ) $1.21
M Cardiovascular 12,644 13,737 28 1.08
50 Cough ard Cold Preparations 2,073 2,426 28 1.43
02 Analgesic 5,483 5,667 26 119
86 Skin Preparations 250 2,601 25 1.87
65 Gastrointestinal Preparations 7.641 8,875 24 1.87
80 Psychatherapeutic 8,979 9,685 20 092
56 Ciuretics 9,080 11,232 14 0.33
a2 Autonomics 4,763 5,420 14 0.82
59 Electrolyte—Caloric Preparations 2,313 2,947 1 0.42
62 EENT Preparations 1,804 1,951 8 1.48
71 Hypogiycemics 6,311 6,407 8 0.97
20 Anti-Infectives 5,408 6,038 7 210
17 Anti-Histaminas 1,304 1,641 7 1.33
14 Anti-Asthmatic 5,267 6,505 5 1.04
38 Cardiac 16,597 19,596 2 0.89
as Blood 1,704 1.811 1 0.99
83 Sadative—Hypnotic 1,531 1,806 -3 0.54
a9 Thyroid Preparations 2,763 3,385 -8 0.27
68 Hormones 3,166 2,846 -14 0.67

Generic drug catagories with more than 1,000 preseriptions in both Nobel and contral groups,

NOTES: Nobal-group beneficiaries are those whose health benefits had been discontinued and who enteved the United Mine Workers of America
Haalth and Ratiramant Funds in 1989, Control-group beneficiaries had continuous coverage. EENT Is eye, ear, nose, and throat.

SOURCE: United Mine Workers of America Health arcd Retirement Funds’ Claims Data, August 1992-June 1993,
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are also significant at p > .005 for both
groups. The 6-percentage-point excess of
Nobel- over the control-group increase,
interpreted as the insurance effect on
expenditures for low-cost drugs, is consid-
erably smaller than that for high-cost
drugs. The effect on number of prescrip-
tions is estimated at 9 percent.

These findings suggest a stronger insur-
ance effect on high-cost drugs, which sup-
ports the argument that the observed insur-
ance effect is due to drug coverage. In addi
tion, the discrepancy between effects on
expense and number of prescriptions within
the high-cost category also reveals a relative
shift in the Nobel group toward more expen-
sive prescriptions. The greater effect on
high-cost drugs may be partially explained
by substitution of more expensive for less
expensive prescriptions in response to insur-
ance coverage of these services. Although
some substitution is desirable to the extent
that prescription drug coverage provides

financial access to more effective, albeit

more expensive, therapeutic regimens, it is
undesirable if the additional benefits do not
warrant the costs.

Interestingly, the shift to more expensive
prescriptions does not appear to be smooth
along the entire range of cost. Results with-
in the low-cost category, where the esti-
mated effect on number of prescriptions is
slightly stronger than the effect on
expense, suggest a possible increase in the
use of products at the low end of the cost
spectrum. This may reflect a response to
the Funds’ ongoing efforts to increase the
use of generic prescriptions. (As a major
third-party payer with strong ties to a spe-
cific industry and region, the Funds has
traditionally enjoyed a much stronger rela-
tionship with providers and beneficiaries
than that experienced by most insurance
carriers or government programs.)

In order to further explore the effect of
prescription coverage according to cost, we
took a closer look at the therapeutic cate-
gories exhibiting a greater-than-average
insurance effect. These categories were
divided into specific drug classes. Within
each therapeutic category, cost per day and
the growth differential in per capita
expense were calculated separately for
each specific drug class with 400 or more

Table 5

Estimated Insurance Effect on Prescription Expenses and Use for High- and Low-Cost Drugs,
by Beneficiary Group: 1990-92

Estimated Per Capita

Prescriptions

Drug Type, Date, and Expenses

Insurance Effect ’ Nobel Control Nobel Control
High-Cosat Drugs .

January 1990 $32.16 $39.54 1.02 1.22
December 1892 5350 57.34 1.36 1.46
Percent Change 66.36 45.02 33.33 19.67
Insurance Effect in Percent 21.34 — 13.66 —_
Low-Cost Drugs

January 1980 $6.47 $7.17 0.62 0.71
December 1992 8.01 8.43 0.85 0.91
Pgrcont Change 23.80 17.57 37.10 2817
Insurance Effect in Percent 6.23 — 8.93 -—

NOTES: Nobet-group beneficiaries are those whosa health benelits had been discontinued and who entered tha United Mine Workers of Amerka
Heakhh and Retirement Funds in 198%. Control-group beneficiaries had continuous coverage.

SOURCE: United Mine Workers of America Hgallh and Retiremaeni Funds’ Claims Data, August 1992-June 1993,
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Nobelgroup and 400 or more control-
group prescriptions during the study
period. This analysis is presented in Table
6. Because of smaller numbers, results
vary even more widely among specific
drug classes than among the therapeutic
categories. At the level of disaggregation
represented by specific drug classes, dif-
ferences between the Nobel and control
groups in the growth of per capita expendi-
ture are likely to be strongly influenced by
differences between the groups in the inci-
dence of underlying medical conditions.
For this reason, it is difficult to interpret
these growth differentials as insurance
effects, thereby limiting the ability to
establish a clear relationship between the
costliness of a drug and the magnitude of
its insurance effect. In four of the seven
therapeutic categories studied, the specific
drug class with the largest growth differen-
tial was also the most expensive per day. In
two therapeutic categories, the results went
the opposite direction, and one category,
analgesics, displayed a mixed pattern.
Although the added detail may be of inter-
est to some readers, the small numbers and
erratic results make it difficult to draw any
additional conclusions from these results.

HIGH AND LOW USER EFFECTS

The insurance effect on prescription use
was also investigated separately for high
and low users of these services. A finding
of divergent insurance effects among high
and low users within the Nobel group is
consistent with expected economic behav-
ior under insurance. Low users presumably
have a lesser need for prescription drugs
and, in the absence of insurance, might
often find the benefits of such drugs to be
outweighed by the out-of-pocket costs that
they must incur. Insurance may sharply
reduce the price faced by beneficiaries,

rationalizing the use of these services by
low users even though their benefits may
be relatively moderate. In contrast, high
users presumably have a greater need for
prescription drugs and, even in the
absence of insurance, would find the bene-
fits of such drugs sufficient to warrant the
costs that they must incur. Therefore, the
reduction in price under insurance would
have a more moderate effect on the con-
sumption of prescription drugs by high
users. These arguments suggest that the
demand of low users for prescription drugs
may be more price-sensitive than that of
high users.

To test this hypothesis, the median per
capita expenditure was applied to individ-
ual expenditures over the 3-year period to
separate Nobel-group high and low users
into two groups of equal size. The same
separation was performed on the control
group, and comparisons of Nobel-group
with control-group per capita expenditures
and prescriptions were then made for high
and low users. An important methodologi-
cal concern emerged when considering
whether to include non-users in this analy-
sis. Although the inclusion of non-users
does not affect the calculation of growth
rates and insurance effects in the preced-
ing analyses (only absolute levels are
affected), this is not true when comparing
high and low users. The inclusion of non-
users among low users alters the demarca-
tion between low users and high users,
affecting the growth rates calculated for
each group. Conceptually, there are argu-
ments both in favor of and against including
non-users. Non-users should be included
among low users to the extent that they are
comprised of individuals who had a need for
medication but were not induced by benefit
coverage to shift from over-the-counter to
prescription drugs. Alternatively, non-users
should be excluded from among low users
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Table 6

Number of Prescriptions, by Nobei- and Control-Group Beneficlaries, Growth Differential, and
Cost per Day, by Specific Drug Classes Within Therapeutic Categories’

Growth
Number of Prascriptions Differential  Cost
Therapeutic Category Drug Class - Nobel - Control (Porcent)  per Day
Antl-Arthritic Purine Inhibitors 1,122 1,116 -25 30.26
Anti-Inflammatory Agents - 4,237 4,684 40 1.56
Cardiovascular Aldostarone Antagonists 403 431 50 042
Hypotensives, Sympatholytic 2,420 2,501 33 067
Hypotensives, Vasodilators 1,633 1,671 15 0.83
Hypotensives, Angiotensin 4,786 . 5327 15 1.03
Hypotensives, Miscallaneous 501 518 -27 1.1
Lipotroplcs 2,268 3,098 72 1.86
Gastrointestinal Preparations  Anti-Emetics 457 695 -9 0.63
Bile Salt (nhibitors 476 480 -59 1.64
Anti-Ulcer Preparations 794 912 17 215
Histamine H2 Inhibitors 4,084 5121 -3 2.21
Skin Preparations Topical Anti-inflammatory Preparations 1,385 1,472 23 1.88
Topical Antl-Fungals 714 730 25 193
Analgesics Antl-Pyretic/Non-Sallcylate 417 729 44 0.63
Non-Narcotic 2,000 2,144 79 117
Narcotic 2,206 2,236 13 . 127
Salicylate 79 536 22 1.49
Cough and Cold Preparations  Expectorants 560 782 - 86 --1.30
Cold and Cold Preparations 1,135 1,231 -16 1.41
Psychotherapeutic Phenothlazines 596 564 7 - 0.85
Anti-Depressants 2,282 2,678 46 . 0.92
Anti-Anxiety Drugs 5,610 5,830 8 -0.96

Generic drug categories with more than 1,000 preseriptions in both Nobsl and control groups.

NOTES: Nobel-group baneficiaries are those whose heahh benefits had been discontinuad and who antared the United Mine Workers of America
Healih and Retirement Funds in 1989. Control-group beneficiaries had continuous coverage.

SOURCE: United Mine Workars of America Health and Retirement Funds’ Claims Data, August 1992-June 1993,

to the extent that they are comprised of
individuals who truly had no need for med-
ication and therefore were not susceptible
to insurance effects. Given that over-the-
counter drugs are not covered by the
Funds, the latter scenario would seem to
occur most often among the non-users. For
this reason and because growth rates are
affected, we chose to exclude non-users.
These account for exactly 9 percent of both
the Nobel and control groups over the
3-year study period.

Results are reported in Table 7. For high
users, Nobel trendline expenditures per
capita increased from $76.38 in January
1990 to $119.26 in December 1992, or by 56
percent, while control-group trendline
expenditures per capita increased from

$90.57 to $125.62, or by 39 percent.
Trendline prescriptions for high users
increased by 30 percent in the Nobel group
and 20 percent in the control group. The
estimated trends in per capita levels for
each population are significant at p > .005.
The 17-percentage point difference between
the Nobel-group increase and the control-
group increase in per capita expense is
interpreted as the insurance effect on the
prescription drug expenditures of high
users. The effect on number of prescrip-
tions is estimated to be 10 percent.
Although the estimated insurance
effects on the per capita expenses and pre-
scriptions of high users differ little from
those. estimated for all beneficiaries, low
users appear to be more sensitive to these
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effects. For low users, Nobel trendline
expenditures per capita increased from
$8.62 in January 1990 to $15.95 in
December 1992, or by 85 percent, while
control-group trendline expenditures per
capita increased from $12.22 to $19.06, or
by 56 percent. Nobel trendline prescrip-
tions increased by 53 percent and control-
group trendline prescriptions increased by
36 percent. The estimated trends in per
capita levels for each population are signifi-
cant at p > .005. These results imply an

insurance effect of 29 percentage points on’

expenses and 17 percentage points on
number of prescriptions among low users.
(A similar analysis was performed includ-
ing non-users among low users. While the
magnitude of difference between high and
low users is sensitive to this choice of
method, it too produces a larger estimated
insurance effect for low users.)

CONCLUSIONS

Results from this study of an aging popu-
lation support the arguments of those who
ascribe a significant insurance effect to

prescription drug coverage, and suggest
that such findings are relevant to the
Medicare population. After a 3-year period
following the initiation of coverage, newly
enrolled Funds’ beneficiaries increased
their use of these products by 18 percentage
points more than other beneficiaries who
had already been enrolled. This suggests
that in the early stages of a prescription
drug benefit in a population such as that
insured by the Funds, overall consumption
of prescription drugs (measured in number,
size, and costliness of prescriptions) will
-increase by about 18 percentage points over
any increase that might have occurred in

- the absence of coverage. The size of the

observed effect is notable because of the
characteristics of the Funds' beneficiary
population. As a group, Funds beneficiaries
are older and have higher rates of morbidity
than the general population. These factors
may imply a more intense need for prescrip-
tion drugs, making their demand for these
products less price- and insurance-sensitive.

We examined varying sensitivities to

~ insurance according to drug cost per day

and therapeutic category. Findings indicate

Table 7

Estimated Insurance Effect on Prescription Expenses and Use for High and Low Users,
by Beneficiary Group: 1990-92

Estimated Per Capita
Drug Type, Date, and Expenses Prascriptions
Insurance Effect Nobel Control Nobel Control
High Users
January 1990 $76.38 $90.57 an a.52
December 1982 119.26 125.62 4.05 4.25
Percant Change 56.14 38.70 30.23 2047
Insurance Effect in Percent 17.44 — 10.05 : —_
Low Users )
January 1990 $8.62 $12.22 0.51 0.72
Decemnber 1592 : 15.95 19.06 0.78 0.98
Percent Change 85.03 55.97 52.94 36.11
Insurance Effect in Percent 29.08 —_— 16.83 -

NOTES: Nobel-group bensficiaries are those whose haalth bensfits had been discontinued and who entered the United Mine Workers of America
Health and Retiroment Funds in 1989, Control-group beneficiaries had continuous coverage,

SOURCE: United Mine Workers of America Health and Retirement Funds' Claims Data, August 1992-June 1993,
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an insurance effect on expenditures for
high cost drugs of 21 percent, while the
effect on low cost drugs was a more
modest 6 percent. These results may
follow from the typical design of prescrip-
tion drug coverage, which reduces the pur-
chase price of high-cost drugs by more
than that of low-cost drugs. In any event,
the differential impact on high- and low-
cost drugs supports the argument that the
observed insurance effect is due to the
drug coverage itself rather than an
improvement in medical coverage.

A primary concern is the substitution of
high- for low-cost prescription drugs that
may result from insurance coverage. This
substitution, if widespread, would offer the
potential for cost savings through imple-
mentation of a drug formulary. Indeed, it is
the purpose of such formularies to discour-
age the substitution of high- for low-cost
products, particularly where such actions
are not justified by medical reasons. This is
accomplished by paying only for the lowest
cost drug product within each specific
drug class. Under some formulary pro-
grams, a higher cost drug may be covered
when explicitly required by the prescribing
physician. Any formulary must be carefully
designed with an eye toward its clinical and
financial implications. Such possible reper-
cussions have been the subject of wide dis-
cussion (Soumerai and Ross-Degnan, 1990;
Soumerai et al., 1993). It is noteworthy that
the Funds has implemented a drug formu-
lary since this study was undertaken.

We also investigated varying sensitivities
to insurance of high and low prescription
users. Results suggest that low users may
be more sensitive to prescription drug cov-
erage than high users. This is consistent
with the notion that low users have a more
discretionary and, therefore, price-sensi-
tive demand for prescription drugs relative
to high users. Our findings suggest that

policymakers should consider the diver-
gent behavioral responses of varied groups
of beneficiaries when estimating or evaluat-
ing the effects of benefit changes and cost-
sharing measures. For example, an up-
front deductible could impose a significant
barrier to the initiation of drug regimens of
marginal therapeutic value, making it more
effective than copayments in constraining
discretionary use among beneficiaries with
moderate needs. Whether the out-of-pock-
et expense is in the form of an up-front
deductible or copayments should have less
effect on the behavior of beneficiaries with
more intense needs. It is cautioned, howev-
er, that although the annual out-of-pocket
amount may be the same with either an up-
front deductible or copayments with a max-
imum, the concentrated out-of-pocket pay-
ment represented by a deductible may be
especially burdensome to beneficiaries
living on limited monthly budgets.
Regardless of its efficiency, such concen-
trated cost sharing may be inappropriate
among elderly or low-income populations.
Policymakers must consider differential
impacts in addition to aggregate results
when deliberating the structure of cost
sharing measures.
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