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A
mong the most common tools insurers use to reduce health-
care costs are incentive formularies, which promote the use of
generic or preferred brand name medications through differ-
ential copayments. In recent years, incentive formularies

have evolved through the addition of tiers and higher levels of copay-
ments. As of 2005, almost 75% of commercially insured individuals had
prescription drug coverage with an incentive formulary with 3 or more
tiers, whereas a decade ago such coverage was rare.1 Nonetheless, drug
spending grew substantially over this time period. 

Pharmaceutical companies attempt to influence the placement of
their products in a preferred tier through price, including rebates to phar-
macy benefit managers based on utilization levels of specific drugs. By
shifting market share to preferred products, benefit managers can obtain
higher rebates and thereby reduce their drug costs. A growing number of
studies have examined the impact of higher prescription drug copayments
on consumer behavior and spending, but none has incorporated rebates
into the analyses. Instead, previous studies used data from paid claims. By
omitting information on rebates, these data overstate drug spending. In
addition, most previous studies of cost sharing for pharmaceuticals have a
variety of methodologic flaws or limitations.2-10 For instance, studies have
been limited to a small number of benefit changes for a few companies,
examined selected populations, been cross-sectional, or used nonequiva-
lent comparison groups, including groups in different parts of the country
or with different medical benefits. 

In this study we used data on continuously enrolled patients from a
single insurer that managed both medical and prescription drug benefits
to estimate the impact of changes in drug benefit design on pharmaceuti-
cal use and spending. In all cases the changes in benefit structure were not
under the control of the enrollee, but rather his or her employer. We
examine 2 sets of outcomes: prescription drug spending, by both the
health plan and member, and formulary compliance, including the use of
generic medications and mail-order fulfillment.

METHODS
Overview

We assembled a dataset of complete
pharmaceutical claims from January 1,
2000, through December 31, 2001, as
well as demographic and benefit design
information for 1.25 million continu-
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ously enrolled HMO/point-of-service (POS) members from
the Northeast and mid-Atlantic regions of the health plan.
Using these data we identified groups of enrollees whose phar-
macy benefit structure changed on January 1, 2001, and
matched these enrollees with others who maintained the
identical benefit structure throughout the study period. We
then compared prechange and postchange values for both
groups using a difference-in-differences approach. 

Study Population
Eligible enrollees were younger than age 64 years, had pre-

scription drug coverage provided by the health plan (approx-
imately 70% of HMO/POS enrollees), and were drawn from
the 11 states in the Mid-Atlantic and Northeast areas where
the health plan has its largest market penetration. We includ-
ed states with a minimum of 10 000 enrollees to ensure ade-
quate numbers of enrollees in each state. Because of potential
selection bias in smaller firms, we eliminated enrollees associ-
ated with firms with fewer than 5 enrollees. Fifty-seven per-
cent of the resulting study population were employed in firms
with 100 or more employees. 

Pharmaceutical Benefits and Claims
The health plan used a single national formulary for all

enrollees, but individual employers could select from a menu
of incentive-based formularies ranging from a single-tier for-
mulary to a variety of 3-tier formularies that required higher
copayments for medications in higher tiers.

We linked pharmaceutical claims data to an enrollment
file that contained information on the employer group, bene-
fit design, and standard demographic characteristics. From
pharmaceutical claims we obtained medication name, dosage,
days supplied, National Drug Code, place of purchase (retail
vs mail order), and the amounts paid to the pharmacy by the
health plan and the member through copayments. We catego-
rized each drug prescribed over the 2-year period as generic,
formulary preferred, or formulary nonpreferred based on
observed copayments. 

Outcomes
Spending. To obtain plan and out-of-pocket pharmaceuti-

cal spending for each member month, we summed claims for
each individual. For mail-order prescriptions, we determined
the number of days supplied to the nearest month and the
amount of the copayment. If a mail-order prescription
spanned both years of the study, its expenditure was allocated
to the year in which it was filled, and the spending and the
copayment were apportioned equally to each month covered
by the prescription. Combining retail and mail-order spend-

ing, average monthly pharmaceutical spending was calculated
for the 12 months before and the 12 months after the switch
in benefits.

Formulary Compliance and Mail-Order Fulfillment. We
calculated the portion of filled prescriptions (standardized by
days supply for chronic medications) for generic, formulary
preferred, and formulary nonpreferred drugs, and the propor-
tion of total prescription months fulfilled through mail
order. Mail-order fulfillment allowed the enrollee to receive
a 3-month supply of a drug for 2 copayments instead of 3
copayments.

Creating Matched Cohorts
We identified 7 cohorts of enrollees that had the same

pharmaceutical benefit structure in 2000, with some portion
of each cohort being switched to a different benefit structure
on January 1, 2001. Thus, we could examine a full 12 months
of utilization before and after the benefit switch. Among the
7 cohorts, we chose “treatment groups” from the largest 12
groups with a benefit change in 2001. We then matched each
of these 12 groups with a comparison group. To do so, we used
individuals in the 7 cohorts and estimated propensity score
models predicting a change in benefit structure. As explana-
tory variables, we used state, employer size, and baseline
demographic and enrollee clinical characteristics, as well as
information on formulary compliance in the first time period.
To measure clinical characteristics we used DxCG software,
which creates a summary score of the patients’ comorbidities
(DxCG, Boston, Mass).11 We matched each enrollee who
switched benefits to an enrollee who did not switch based on
the estimated propensity score. To ensure close matches, we
required the estimated log-odds of a benefit change between
an enrollee who switched and one who did not to be within
0.60 standard deviation. This value removes approximately
90% of the bias in estimates of effects due to differences in
covariate distributions between “treatment” and comparison
groups.12 Exact matching of enrollees was required for state
and age (in 5-year increments).

Accounting for Rebates
Because of its confidential and proprietary nature, rebate

information has not been available for previous research
studies. Without this information, however, the estimated
levels of spending on pharmaceuticals are likely to be biased.
Assuming that incentive formularies shift market share to
preferred drugs, rebates differentially affect estimates of
spending on preferred drugs relative to nonpreferred drugs. To
protect the proprietary nature of rebate information, we use
the “average” value of rebates per prescription for formulary
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preferred products. Specifically, we apportioned the total dol-
lar amount of rebates in aggregate equally to each filled pre-
scription for a formulary product. The magnitude of the
rebate was not related to the pharmacy benefit structure of
the individual enrollee filling a prescription. This method
assumes that the changes in utilization of brand formulary
products within each cohort were consistently related to
changes in rebates.

Analyses
To test the null hypothesis of no difference between the

treatment and comparison group, we used a 2-sample t test for
continuous variables and a χ2 test for dichotomous variables.
Our major interest, however, was in the differences between
prechange and postchange use in our 2 groups. After match-
ing on the basis of the propensity score, these differences were
assessed using paired t tests for continuous variables and χ2

statistics from generalized estimating equations for grouped
(paired) binomial data.

RESULTS

About 600 000 members, or half of all continuously
enrolled members, had 1 of the 7 unique pharmacy benefit
structures in 2000 that we included in our study. Just over half
of these members were female, and the average age was gener-
ally in the low thirties. Across the 7 cohorts, the proportion of
members from employers with more than 3000 covered
employees ranged from 34% to 100%. After matching, there
were no statistically significant differences in any of the
observed patient characteristics for any matched cohort
(Table 1). 

Changes in Spending
Prescription drug spending by the health plan (net of

rebates) as well as total prescription drug spending for the
matched cohorts is presented in Table 2. Columns 4-6 show
plan spending for the baseline year (2000) and the interven-
tion year (2001) as well as the difference in spending for the
group that changed relative to its matched control group
(labeled “difference-in-differences”). The subsequent
columns present the same information for out-of-pocket
spending (columns 7-9) and overall spending (columns 10-
12). Each specific benefit change has its own matched con-
trol group; within group 1, for example, 2 different
comparison populations (cohorts 1a and 1c) were used
because each of these comparison populations was exactly
matched with individuals in the relevant group that changed
benefits.

Overall, changing from a single- or 2-tier formulary to a
3-tier incentive formulary with concomitant higher copay-
ments in the second and third tier was associated with a
decrease in total drug spending of 5% to 15%. Plan spending
decreased more, on the order of 20%, whereas out-of-pocket
spending because of the higher copayments for the second and
third tier increased between 20% and >100%. For example,
group 1 started as a single-tier program with a $5 copayment
for all medications. In 2001 cohort 1b switched to a 3-tier
incentive formulary with copayments of $5, $10, and $25 for
the respective tiers, and cohort 1d switched to a similar 3-tier
program with higher copayments of $10, $15, and $30. When
compared with the control group, average per member per
month spending by the plan fell $7.20 for cohort 1b and $8.80
for cohort 1d (21% and 30%), whereas average per member
per month out-of-pocket spending increased $3.80 and $5.10,
respectively. Average total spending decreased $3.50 and
$3.70, respectively (P < .001). 

Group 6 began with a 3-tier incentive formulary. For group
6b, copayments increased for each tier, whereas for cohort 6d
copayments fell for each tier. Compared with the control
group, average per member per month spending by the health
plan decreased $5.10 for cohort 6b and increased $7.20 for
cohort 6d, the group with lower copayments. Similarly, aver-
age per member per month out-of-pocket spending increased
$2.20 for cohort 6b and decreased $3.30 for cohort 6d.
Symmetrically, total spending decreased $2.90 for cohort 6b
and increased $3.90 for cohort 6d. 

We also examined the time pattern of spending that result-
ed from changes in cost sharing. The change in spending
began immediately with the introduction of the new benefit
and remained stable over the course of the year (Figure). 

Changes in Formulary Compliance and Mail-Order
Fulfillment

Changing to an incentive formulary with higher copay-
ments or more tiers was associated with a 1%-4% decrease in
the use of nonformulary drugs and a concomitant increase in
both generic and formulary preferred utilization (Table 3).
The increase in generic and brand formulary utilization was
inconsistent across the groups, suggesting little generic substi-
tution, possibly because the difference in copayments between
generic and formulary preferred agents was generally small
(usually $5). 

At baseline, use of mail-order fulfillment was low for all
groups, ranging from 1% to 13%. Almost all of the instituted
changes were accompanied by an approximate doubling in the
use of mail-order fulfillment compared with use in the control
population (Table 4). 



DISCUSSION
Our study has several notable findings. Increasing copay-

ment levels and the use of multitier incentive formularies
decreased spending compared with spending in a concurrent
control group across a diverse variety of benefit types and ben-
efit changes; conversely, decreasing copayment level increased
the spending. The magnitude of the change in spending was
related to the degree of change in cost sharing as well as to the
number of tiers. Brand nonformulary utilization fell a modest

amount. Mail-order fulfillment increased by a factor of at least
2, albeit from a relatively low baseline level. Finally, changes in
costs occurred immediately after the introduction of the new
benefit and remained stable over the entire subsequent year.

Our study is notable (1) for examining a large and diverse
number of benefit changes that varied according to the num-
ber of tiers and copayment amounts, including a change that
lowered copayments, and (2) for using carefully matched con-
current comparison groups selected from a cohort of more
than 1.25 million enrollees. To minimize confounding due to
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n Table 1. Study Subjects* 

Group and Percent 
Copayment No. of Large Mean
Amounts 2001 Benefit Continuous Employers Mean Percent Percent DxCG
in 2000 Design Enrollees (>3000) Age, y Female Dependent Score

Group 1: $5/$5/$5

Cohort 1a $5/$5/$5 67 001 39 33 51 56 0.97

Cohort 1b $5/$10/$25 10 451 69 32 52 57 0.94

Cohort 1c $10/$15/$30 1986 54 31 51 54 0.90

Group 2: $10/$10/$10    

Cohort 2a $10/$10/$10 71 529 38 33 51 54 0.98

Cohort 2b    $10/$15/$30 42 810 90 32 55 54 0.97

Cohort 2c   $5/$10/$25 5106 94 29 50 58 0.86

Cohort 2d $5/$15/$25 2691 100 30 51 47 0.88

Group 3: $10/$10/$15 

Cohort 3a $10/$10/$15 37 277 54 34 53 52 1.00

Cohort 3b $10/$15/$30 17 338 71 35 55 49 1.02

Group 4: $5/$5/$10

Cohort 4a $5/$5/$10 54 756 47 34 53 49 1.02

Cohort 4b $5/$10/$25 10 211 65 32 52 56 0.93

Cohort 4c $5/$15/$30 1943 99 36 58 41 1.08

Group 5: $5/$5/$10

Cohort 5a $5/$5/$10 2835 100 32 50 56 0.92

Cohort 5b $5/$10/$25 6777 100 37 51 60 1.12

Group 6: $10/$15/$30†

Cohort 6a $10/$15/$30 146 186 52 33 51 54 0.97

Cohort 6b $15/$20/$35 4487 30 33 55 51 0.99

Cohort 6c $5/$10/$25 2808 84 33 54 58 0.99

Group 7: $5/$10/$25 

Cohort 7a $5/$10/$25 226 703 82 33 52 55 0.96

Cohort 7b $10/$15/$30 8913 63 32 50 54 0.95

*Control (no change) cohorts within each group are indicated in bold. Included are members with no claims. Discrepancies exist because
of rounding.
†In contrast to other cohorts, prescription tiers switch from more expensive to less expensive when going from cohort 6a to cohort 6c.
NA indicates not applicable.
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differences between local healthcare markets and characteris-
tics of the health plan benefit, all members were drawn from
a single region of the country with identical formulary and
medical coverage from a single health plan over the entire
period of the study. In addition, we matched each enrollee to
a control enrollee from the same state on the basis of a

propensity score model that included individual demographic
characteristics, a measure of overall health status, and employ-
er group characteristics. Thus, we minimized the possibility
that the results we observed were due to confounding or selec-
tion bias. Finally, to our knowledge, this is the first study of
pharmaceutical cost sharing that accounts for rebates. Doing

n Table 2. Adjusted Changes in Overall Prescription Drug Spending in Propensity Score–Matched Cohorts*

Average Average Average Average Average Average
Monthly Monthly Difference- Monthly Monthly Difference- Total Total Difference-

Group and No. of Prescription Prescription in- OOP OOP in- Monthly Monthly in-
Copayment 2001 Enrollees Spending Spending Differences Prescription Prescription Differences Prescription Prescription Differences
Amounts Benefit in by Plan By Plan (Relative Spending Spending (Relative Spending Spending (Relative
in 2000 Design Analysis in 2000 in 2001 to Control) in 2000 in 2001 to Control) in 2000 in  2001 to Control)

Group 1: $5/$5/$5 

Cohort 1a $5/$5/$5 8440 $26 $32 $3.10 $3.40 $28.70 $35.40

Cohort 1b $5/$10/$25 8440 $24 $24 ($7.20)† $3.00 $7.10 $3.80† $27.40 $30.70 ($3.50)†

Cohort 1c $5/$5/$5 1930 $21 $26 $2.80 $3.10 $23.50 $29.30

Cohort 1d $10/$15/$30 1930 $16 $13 ($8.80)† $2.50 $7.90 $5.10† $18.40 $20.50 ($3.70)†

Group 2: $10/$10/$10

Cohort 2a $10/$10/$10 18 427 $23 $30 $6.10 $6.80 $29.60 $36.80

Cohort 2b $10/$15/$30 18 427 $22 $22 ($6.10)† $6.30 $10.60 $3.70† $27.80 $32.60 ($2.40)†

Cohort 2c $10/$10/$10 5054 $19 $24 $5.20 $5.70 $24.50 $29.40

Cohort 2d $5/$10/$25 5054 $18 $20 ($2.40)† $5.00 $6.20 $0.70† $23.30 $26.40 ($1.70)‡

Cohort 2e $10/$10/$10 2647 $18 $23 $5.10 $5.60 $23.60 $28.70

Cohort 2f $5/$15/$25 2647 $17 $19 ($3.20)‡ $4.70 $8.20 $3.00† $22.00 $27.00 ($0.10)

Group 3: $10/$10/$15 

Cohort 3a $10/$10/$1516 166 $25 $32 $7.30 $7.90 $31.90 $39.50

Cohort 3b $10/$15/$30 16 166 $24 $25 ($5.20)† $7.00 $11.20 $3.50† $30.50 $36.40 ($1.70)†

Group 4: $5/$5/$10 

Cohort 4a $5/$5/$10 9421 $23 $30 $3.70 $4.00 $27.10 $33.70

Cohort 4b $5/$10/$25 9421 $22 $23 ($5.10)† $3.50 $6.80 $3.00† $25.30 $29.80 ($2.10)§

Cohort 4c $5/$5/$10 1943 $33 $41 $4.70 $5.20 $37.60 $46.50

Cohort 4d $5/$15/$30 1943 $34 $33 ($9.80)† $5.00 $13.00 $7.50† $39.00 $45.70 ($2.30)

Group 5: $5/$5/$10

Cohort 5a $5/$5/$10 1442 $28 $34 $6.10 $6.80 $33.90 $40.70

Cohort 5b $5/$10/$25 1442 $37 $35 ($7.60) $7.30 $9.70 $1.70† $43.80 $44.80 ($5.90)

Group 6: $10/$15/$30||

Cohort 6a $10/$15/$30 4487 $18 $22 $8.50 $10.10 $26.00 $32.40

Cohort 6b $15/$20/$35 4487 $15 $15 ($5.10)† $8.30 $12.10 $2.20† $23.80 $27.30 ($2.90)†

Cohort 6c $10/$15/$30 2808 $18 $23 $9.90 $11.30 $28.00 $34.00

Cohort 6d $5/$10/$25 2808 $21 $33 $7.20† $12.50 $10.60 ($3.30)† $33.60 $43.30 $3.90§

Group 7: $5/$10/$25 

Cohort 7a $5/$10/$25 8900 $21 $28 $6.80 $7.80 $28.00 $36.10

Cohort 7b $10/$15/$30 8900 $18 $19 ($5.80)† $5.90 $9.30 $2.50† $24.00 $28.70 ($3.40)†

*Control (no change) cohorts within each group are indicated in bold. Included are members with no claims. Discrepancies exist because of rounding.
†Pairwise differences in prescription spending between control and each intervention cohort in the same group are significant at P < .001.
‡Pairwise differences in prescription spending between control and each intervention cohort in the same group are significant at P < .05.
§Pairwise differences in prescription spending between control and each intervention cohort in the same group are significant at P < .01.
||In contrast to other cohorts, prescription tiers switch from more expensive to less expensive when going from cohort 6c to cohort 6d.
OOP indicates out-of-pocket.



so slightly increases the magnitude of the effect on total
spending and enrollee out-of-pocket spending. 

A number of recent studies have examined the relationship
between incentive formularies and overall drug spending with a
range of results.2-4,6,8,13,14 In a widely cited study, Joyce and col-
leagues analyzed cross-sectional differences in prescription drug
spending in a sample of 25 firms with a variety of different phar-

maceutical benefit arrangements.6 Similar to our results, they
found that enrollees in 3-tiered plans had lower total prescrip-
tion drug spending and that such plans shifted cost from the
insurer to the enrollee. Their results, however, differ from ours
in 2 important ways. First, their estimated effect sizes are con-
siderably greater; they estimate predicted spending in 2- or 3-
tier plans with substantially higher copayments (eg, $10/$20 or
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n Figure 1. Monthly Health Plan Spending for 3 Illustrative Cohorts*
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Adjusted Plan Cost Per Month With Rebate: Cohort 1
(All groups have formulary $5/$5/$5 in 2000)

Adjusted Plan Cost Per Month With Rebate: Cohort 2
(All groups have formulary $10/$10/$10 in 2000)

Adjusted Plan Cost Per Month With Rebate: Cohort 6
(All groups have formulary $10/$15/$30 in 2000)

No change

$5/$10/$25

No change

$10/$15/$30

Pair 1—
No change

Pair 1—
$15/$20/$35

Pair 2—
No change

Pair 2—
$5/$10/$25

*All benefit changes occurred on January 1, 2001. In the bottom panel, pair 1 refers to cohorts 6a and 6b; pair 2 refers to cohorts 6c and 6d. 
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$10/$20/$30) to be more than 30% less than spending in a 1-
tier plan with a low copayment ($5). Our results demonstrate a
much more modest decrease in spending of less than 10%.
Second, they found that the absolute amount of out-of-pocket

spending did not vary appreciably according to benefit type, but
that the share of total spending borne by the patient increased.
By contrast, we found that out-of-pocket spending associated
with most of the benefit changes increased by 50% or more,

n Table 3. Adjusted Changes in Generic, Brand Formulary, and Brand Nonformulary Shares*

Brand Brand Difference-in-Differences
Group and Generic Formulary Nonformulary (Relative to Control), %
Copayment No. of Prescription Prescription Prescription
Amounts 2001 Benefit Enrollees Share Share Share Brand Brand
in 2000 Design in Analysis in 2000, % in 2000, % in 2000, % Generic Formulary Nonformulary

Group 1: $5/$5/$5

Cohort 1a $5/$5/$5 4366 35.4 44.7 19.9

Cohort 1b $5/$10/$25 4366 34.4 45.6 20.1 3.5† 0.3 −3.8†

Cohort 1c $5/$5/$5 944 39.9 40.9 19.2     

Cohort 1d $10/$15/$30 944 39.2 42.4 18.4 −1.3 2.7 −1.4

Group 2: $10/$10/$10          

Cohort 2a $10/$10/$10 9672 34.0 48.1 17.9     

Cohort 2b $10/$15/$30 9672 35.3 49.8 14.9 1.9† −1.0‡ −0.9†

Cohort 2c $10/$10/$10 2393 37.3 45.3 17.4     

Cohort 2d $5/$10/$25 2393 35.7 45.2 19.1 4.0† 0.7 −4.6†

Cohort 2e $10/$10/$10 1337 35.5 43.8 20.8     

Cohort 2f $5/$15/$25 1337 37.0 42.9 20.1 −0.1 1.4 −1.3  

Group 3: $10/$10/$15          

Cohort 3a $10/$10/$15 8431 32.7 48.1 19.2     

Cohort 3b $10/$15/$30 8431 33.8 47.5 18.7 0.3 0.8 −1.0†

Group 4: $5/$5/$10          

Cohort 4a $5/$5/$10 4914 34.0 47.6 18.5     

Cohort 4b $5/$10/$25 4914 35.1 46.4 18.5 1.0‡ 0.4 −1.3§

Cohort 4c $5/$5/$10 1135 32.6 45.2 22.3     

Cohort 4d $5/$15/$30 1135 36.0 48.1 15.9 3.6† −2.5‡ −1.0§

Group 5: $5/$5/$10          

Cohort 5a $5/$5/$10 784 32.2 43.4 24.4     

Cohort 5b $5/$10/$25 784 33.9 46.5 19.6 0.9 2.8%‡ −3.6†

Group 6: $10/$15/$30||

Cohort 6a $10/$15/$30 2124 35.4 48.6 16.0     

Cohort 6b $15/$20/$35 2124 38.0 45.7 16.3 −0.1 0.4 −0.3  

Cohort 6c $10/$15/$30 1581 34.1 49.7 16.1     

Cohort 6d $5/$10/$25 1581 35.5 47.7 16.7 −0.5 0.2 0.3  

Group 7: $5/$10/$25          

Cohort 7a $5/$10/$25 4343 37.2 46.1 16.7     

Cohort 7b $10/$15/$30 4343 37.4 45.8 16.8 −0.1 0.9 −0.8  

*Control (no change) cohorts within each group are indicated in bold. Included are only those paired members with claims in both 2000 and 2001. 
Discrepancies exist because of rounding.
†Pairwise differences in prescription spending between control and each intervention cohort in the same group are significant at P < .001.
‡Pairwise differences in prescription spending between control and each intervention cohort in the same group are significant at P < .05.
§Pairwise differences in prescription spending between control and each intervention cohort in the same group are significant at P < .01.
||In contrast to other cohorts, prescription tiers switch from more expensive to less expensive when going from cohort 6c to cohort 6d.



with several out-of-pocket shares more than doubling. These
differences potentially stem from methodologic differences. In
particularly, Joyce et al did not follow a population that
changed benefits, but rather inferred changes in spending based
on cross-sectional analyses, which creates the possibility of bias

because of problems controlling for all potential confounding
variables.

Motheral and Fairman, using methods closer to ours,
examined effects of switching from a 2-tier to a 3-tier benefit
compared with a control population that did not switch
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n Table 4. Adjusted Change in Mail-Order Share*

Group and Mail-order Mail-order Difference-
Copayment No. of Prescription Prescription in-Differences
Amounts 2001 Benefit Enrollees Share Share (Relative
in 2000 Design in Analysis in 2000, % in 2001, % to Control), %

Group 1: $5/$5/$5

Cohort 1a $5/$5/$5 4366 1.2 1.3

Cohort 1b $5/$10/$25 4366 2.7 6.3 3.6†

Cohort 1c $5/$5/$5 944 1.0 1.2

Cohort 1d $10/$15/$30 944 1.8 3.6 1.7

Group 2: $10/$10/$10

Cohort 2a $10/$10/$10 9672 2.8 3.4

Cohort 2b $10/$15/$30 9672 3.6 10.4 6.2†

Cohort 2c $10/$10/$10 2393 2.7 4.1

Cohort 2d $5/$10/$25 2393 3.1 10.8 6.3†

Cohort 2e $10/$10/$10 1337 3.0 3.2

Cohort 2f $5/$15/$25 1337 1.8 6.3 4.3†

Group 3: $10/$10/$15

Cohort 3a $10/$10/$15 8431 2.6 2.7

Cohort 3b $10/$15/$30 8431 3.1 6.5 3.2†

Group 4: $5/$5/$10

Cohort 4a $5/$5/$10 4914 2.2 2.1

Cohort 4b $5/$10/$25 4914 2.8 4.7 2.0†

Cohort 4c $5/$5/$10 1135 1.5 1.3

Cohort 4d $5/$15/$30 1135 5.1 10.9 6.1†

Group 5: $5/$5/$10

Cohort 5a $5/$5/$10 784 13.0 14.5

Cohort 5b $5/$10/$25 784 11.0 16.0 3.4‡

Group 6: $10/$15/$30§

Cohort 6a $10/$15/$30 2124 3.9 7.3

Cohort 6b $15/$20/$35 2124 1.8 8.7 3.5†

Cohort 6c $10/$15/$30 1581 7.3 9.8

Cohort 6d $5/$10/$25 1581 11.5 15.1 1.2

Group 7: $5/$10/$25

Cohort 7a $5/$10/$25 4343 5.9 6.9

Cohort 7b $10/$15/$30 4343 5.7 7.4 0.6

*Control (no change) cohorts within each group are indicated in bold. Included are only those paired members with claims in both 2000 and 2001.
Discrepancies exist because of rounding.
†Pairwise differences in prescription spending between control and each intervention cohort in the same group are significant at P < .001.
‡Pairwise differences in prescription spending between control and each intervention cohort in the same group are significant at P < .05.
§In contrast to other cohorts, prescription copayment switch from more expensive to less expensive when going from cohort 6c to cohort 6d.
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benefits.8 They found a 7% decrease in overall expenditures,
which is more consistent with our results than those of Joyce
et al. Similarly, Gibson and colleagues, using data from the
mid-1990s, analyzed the effect of an increase in copayments at
a single firm compared with a control firm and found that uti-
lization decreased by approximately 10%, but unlike our
results this effect seemed to moderate with time.3 Our study is
therefore consistent with these latter 2 studies in showing a
modest impact on overall spending. 

We add to these findings by demonstrating consistent find-
ings across a range of copayment changes. Furthermore, the
symmetric result of increased spending associated with a
decrease in copayments, a new result, lends more weight to
our findings. 

There are potential counterbalancing effects on health
of increased consumer cost sharing for drugs. Prior research
demonstrates that incentive formularies are associated with
increased discontinuation rates and decreased consistency
of use, which raises health concerns.5,15 However, the
increased utilization of generic and preferred medications
that we observed may result in increased medication adher-
ence.16 Thus, although some studies suggest potentially
deleterious effects on health from increased cost sharing,
the direction and overall magnitude of this effect are
not clear.

The prior literature on substitution effects is mixed.
Consistent with some other studies, we found increases in the
use of generic and brand formulary medications at the expense
of nonformulary products, although the magnitude of these
effects was relatively small.9,17-20 However, other studies
observed no change in generic fill rates.8,21 Only a single prior
study examined the substitution of mail order for retail fulfill-
ment and its findings are consistent with ours.20

Our study is subject to several limitations. First, we studied
commercially insured enrollees of a single large health plan in

a single region of the country. Therefore, our results
may not generalize to the elderly, the poor, or to
other regions. Second, our study was limited to a sin-
gle year of follow-up after the introduction of the
new pharmacy benefit. Over that year the observed
effects did not change, but they might in the future.
Third, our analysis did not adjust for clustering with-
in employer group. That was because we were most
interested in differences between matched pairs from
different employers. Nonetheless, the result was a
possible underestimation of standard errors associat-
ed with within-employer effects. Finally, although
this is the first study that we are aware of to incor-
porate rebate information, to maintain confidential-

ity, rebates were averaged across prescriptions, although in
reality they vary by drug class. 

CONCLUSION

In conclusion, we found that a switch to incentive formu-
lary arrangements with higher levels of copayments generally
led to overall lower drug costs and vice versa. The size of the
effects varied with the degree of change, the level of baseline
spending, and the magnitude of the copayments. Our study
also showed modest behavioral changes related to the adop-
tion of the formulary.

Although incentive formularies reduce prescription drug
spending, they may not be beneficial overall depending on
potential health effects and spillover effects on medical spend-
ing. Further research is needed to understand the full effects
on costs of increased drug copayments by examining medical
spending as well as describing more completely the potential
impacts on health. 

Author Affiliations: From the Department of Health Care Policy, Harvard
Medical School, Boston, Mass (BEL, STN, AL, JPN); the Division of General
Medicine and Primary Care, Beth Israel Deaconess Medical Center, Boston
(BEL); the Department of Health Policy and Management (MBR, JPN) and
the Department of Biostatistics (STN), Harvard School of Public Health,
Boston; the Kennedy School of Government, Cambridge, Mass  (JPN); and
Aetna Corporation, Blue Bell, Pa (HRU, CS). 

Funding Sources: This study was supported by grants from the Agency for
Health Care Research and Quality (PO1 HS-10803 and RO1 HS014774).

Correspondence Author: Bruce E. Landon, MD, MBA, Department of
Health Care Policy, Harvard Medical School, 180 Longwood Ave, Boston,
MA 02115. E-mail: landon@hcp.med.harvard.edu.

REFERENCES
1.The Henry J. Kaiser Family Foundation. Prescription drug trends.
November 2005. Available at: http://kff.org/insurance/upload/3057-
04.pdf. Accessed March 28, 2007.
2. Fairman KA, Motheral BR, Henderson RR. Retrospective, long-term
follow-up study of the effect of a three-tier prescription drug copay-
ment system on pharmaceutical and other medical utilization and
costs. Clin Ther. 2003;25:3147-3161; discussion 3144-3146.

Take-away Points
The impact of incentive formularies on prescription drug spending was
determined by examining a large and diverse number of benefit changes,
including 1 that lowered copayments, in a single large health plan.

n Changing from a single-tier or 2-tier formulary to a 3-tier formulary
was associated with a decrease in total drug spending of about 5%-15%. 

n Changing to an incentive formulary with higher copayments was
accompanied by a small but inconsistent decrease in the use of nonfor-
mulary selections and a concomitant increase in both generic and formu-
lary preferred utilization. 

n These findings differ from some prior research in that smaller
responses to changes in patient copayments were demonstrated across a
wide variety of benefit designs.



3. Gibson TB, McLaughlin CG, Smith DG. A copayment increase for
prescription drugs: the long-term and short-term effects on use and
expenditures. Inquiry. 2005;42:293-310.
4. Hillman AL, Pauly MV, Escarce JJ, et al. Financial incentives and
drug spending in managed care. Health Aff (Millwood). 1999;18:189-200.
5. Huskamp HA, Deverka PA, Epstein AM, Epstein RS, McGuigan KA,
Frank RG.The effect of incentive-based formularies on prescription-
drug utilization and spending. 
N Engl J Med. 2003;349:2224-2232.
6. Joyce GF, Escarce JJ, Solomon MD, Goldman DP. Employer drug
benefit plans and spending on prescription drugs. JAMA.
2002;288:1733-1739.
7. Lipton HL, Gross DJ, Stebbins MR, Syed LH. Managing the pharma-
cy benefit in Medicare HMOs: what do we really know? Health Aff
(Millwood). 2000;19:42-58.
8. Motheral B, Fairman KA. Effect of a three-tier prescription copay on
pharmaceutical and other medical utilization. Med Care. 2001;39:
1293-1304.
9. Rector TS, Finch MD, Danzon PM, Pauly MV, Manda BS. Effect of
tiered prescription copayments on the use of preferred brand medica-
tions. Med Care. 2003;41:398-406.
10. Stuart B, Zacker C. Who bears the burden of Medicaid drug copay-
ment policies? Health Aff (Millwood). 1999;18:201-212.
11. Ash AS, Ellis RP, Pope GC, et al. Using diagnoses to describe popu-
lations and predict costs. Health Care Financ Rev. 2000;21:7-28.
12. Gu XS, Rosenbaum PR. Comparison of multivariate matching
methods: structure, distances, and algorithms. Journal of
Computational and Graphical Statistics. 1993;2:405-420.

13. Gibson TB, Ozminkowski RJ, Goetzel RZ.The effects of prescription
drug cost sharing: a review of the evidence. Am J Manag Care.
2005;11:730-740.
14. Gleason PP, Gunderson BW, Gericke KR. Are incentive-based for-
mularies inversely associated with drug utilization in managed care?
Ann Pharmacother. 2005;39:339-345.
15. Landsman PB,Yu W, Liu X,Teutsch SM, Berger ML. Impact of 3-tier
pharmacy benefit design and increased consumer cost-sharing on
drug utilization. Am J Manag Care. 2005;11:621-628.
16. Shrank WH, Hoang T, Ettner SL, et al. The implications of choice:
prescribing generic or preferred pharmaceuticals improves medication
adherence for chronic conditions. Arch Intern Med. 2006;166:332-337.
17. Kamal-Bahl S, Briesacher B. How do incentive-based formularies
influence drug selection and spending for hypertension? Health Aff
(Millwood). 2004;23:227-236.
18. Motheral BR, Henderson R.The effect of a copay increase on phar-
maceutical utilization, expenditures, and treatment continuation. Am J
Manag Care. 1999;5:1383-1394.
19. Nair KV, Wolfe P, Valuck RJ, McCollum MM, Ganther JM, Lewis SJ.
Effects of a 3-tier pharmacy benefit design on the prescription purchas-
ing behavior of individuals with chronic disease. J Manag Care Pharm.
2003;9:123-133.
20.Thomas CP, Wallack SS, Lee S, Ritter GA. Impact of health plan
design and management on retirees’ prescription drug use and spend-
ing, 2001. Health Aff (Millwood). 2002;Suppl Web Exclusives:W408-419.
21. Leibowitz A, Manning WG, Newhouse JP. The demand for pre-
scription drugs as a function of cost-sharing. Soc Sci Med. 1985;21:
1063-1069. n

Incentive Formularies and Changes in Prescription Drug Spending

VOL. 13, NO. 6, PART 2 n THE AMERICAN JOURNAL OF MANAGED CARE n 369


