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ABSTRACT

BACKGROUND
Many employers and health plans have adopted incentive-based formularies in an at-
tempt to control prescription-drug costs.

METHODS

We used claims data to compare the utilization of and spending on drugs in two employ-
er-sponsored health plans that implemented changes in formulary administration with
those in comparison groups of enrollees covered by the same insurers. One plan simul-
taneously switched from a one-tier to a three-tier formulary and increased all enrollee
copayments for medications. The second switched from a two-tier to a three-tier for-
mulary, changing only the copayments for tier-3 drugs. We examined the utilization
of angiotensin-converting—enzyme (ACE) inhibitors, proton-pump inhibitors, and
3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors (statins).

RESULTS

Enrollees covered by the employer that implemented more dramatic changes experi-
enced slower growth than the comparison group in the probability of the use of a drug
and a major shift in spending from the plan to the enrollee. Among the enrollees who
were initially taking tier-3 statins, more enrollees in the intervention group than in the
comparison group switched to tier-1 or tier-2 medications (49 percent vs. 17 percent,
P<0.001) or stopped taking statins entirely (21 percentvs. 11 percent, P=0.04). Patterns
were similar for ACE inhibitors and proton-pump inhibitors. The enrollees covered by
the employer that implemented more moderate changes were more likely than the com-
parison enrollees to switch to tier-1 or tier-2 medications but not to stop taking a given
class of medications altogether.

CONCLUSIONS
Different changes in formulary administration may have dramatically different effects
on utilization and spending and may in some instances lead enrollees to discontinue
therapy. The associated changes in copayments can substantially alter out-of-pocket
spending by enrollees, the continuation of the use of medications, and possibly the
quality of care.
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INCENTIVE-BASED FORMULARIES AND PRESCRIPTION-DRUG USE

NCENTIVE-BASED FORMULARIES ARE AN
innovation designed to curb the increasing
costs of prescription drugs.! An incentive-
based or tiered formulary provides financial incen-
tives (i.e., lower copayments) for enrollees to choose
drugs that are preferred by the payer.1-2 In contrast
to closed formularies, which specify a limited num-
ber of drugs that are available for coverage in each
class, incentive-based formularies are intended to
preserve choice for patients and physicians by pro-
viding some level of coverage for most drugs while
encouraging patients and their physicians to select
the drugs that are more cost effective for the plan.
At the same time, the use of incentive-based formu-
laries results in increased bargaining power for
plans to negotiate rebates with drug manufacturers
by promising an increased volume of prescriptions
for the preferred drugs.3
There is wide variation in the design of incentive-
based formularies, with varying numbers of tiers,
different drugs assigned to each tier, and a range of
copayments required. A three-tier formulary, now
the most common type, typically requires the lowest
copayment for generic drugs (the first tier), a higher
copayment for the brand-name drugs that are pre-
ferred by the organization (the second tier), and the
highest copayment for brand-name drugs that are
not preferred by the organization (the third tier). As
of spring 2002, 57 percent of workers in the United
States who had drug benefits were enrolled in plans
with a three-tier formulary.2
Previous studies have found that the adoption of
an incentive-based formulary and the accompany-
ing changes in copayments resulted in lower ag-
gregate utilization of and spending on drugs.4-1°
However, there have been few studies investigating
whether patients who have been using medications
thatare typically used to treat chronic illness contin-
ue to use their previous medications and pay higher
copayments, switch to lower-cost medications, or
stop using their prescribed drugs entirely.>11 To ex-
amine this question, we studied responses to the in-
troduction of two different incentive-based formu-
laries used by a large health plan and a national
pharmacy benefits manager.

METHODS

STUDY POPULATION
We studied the use of prescription drugs by employ-
ees and their dependents who had health care cov-

erage from two large employers that contract with
alarge health insurer. The insurer subcontracts with
Medco Health Solutions for the management of its
pharmaceutical benefits.

In 2000, both employers made major changes to
their pharmaceutical benefits that involved the im-
plementation of a three-tier formulary. Employer 1
made a relatively dramatic change in benefits, mov-
ing from a one-tier formulary (requiring the same
copayment for any drug) to a three-tier formulary
and increasing the levels of copayments for all
tiers (Table 1). Employer 2 made a more moderate
change from a two-tier formulary (involving one
level of copayment for generic drugs and a second
level for brand-name drugs) to a three-tier formu-
lary that involved increases in the copayments only
for the nonpreferred brand-name drugs that were
assigned to tier 3 (Table 1). In both cases, the list of
drugs available for coverage did not change, just the
copayments required for specific drugs. The assign-
ment of specific drugs to different tiers was the same
for both employers (Table 2).

We compared the patterns of utilization and
spending for Employers 1 and 2 before and after
these changes in policy with patterns in a compari-
son group of enrollees covered by the same insurer
who were not affected by the policy changes. This
approach enabled us to control for trends in drug
utilization that were unrelated to changes in the for-
mulary. For each employer that adopted a three-tier
formulary, we used a comparison group represent-
ing a similar population of enrollees whose health
plan had similar characteristics.

SELECTION OF COMPARISON GROUPS
We identified two comparison groups of enrollees
for Employers 1 and 2 from a pool of more than 1000
employer-clients of the insurer. Separate compar-
ison groups of enrollees covered by employers that
had a two-tier formulary that was stable through-
out the study period were identified for Employ-
ers 1and 2 with the use of the JMP clustering algo-
rithm (SAS Institute). This method is similar to
propensity-score matching, in which an exact match
on each item is not required.12 Matches were made
on the basis of overall similarity with regard to the
following characteristics: the type of medical ben-
efits (both preferred-provider-organization and
point-of-service plans for Employer 1 and point-
of-service plans only for Employer 2), the copay-
mentlevels for the first and second tiers ($8 and $15,
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Table 1. Summary of Changes in Pharmaceutical Benefits.*

Employer

No. Characteristics of the Companyj  Old Design of Pharmaceutical Benefit New Design of Pharmaceutical Benefit

1 Large firm with mostly hourly One-tier benefit: Three-tier benefit:

workers

workers Retail — $7 generic or brand-name
Mail order — $15 generic or brand-

name

Large firm with mostly salaried ~ Two-tier benefit:
Retail — $6 generic, $12 brand-name
Mail order— same as for retail

Retail — $8 generic, $15 preferred brand-name,
$30 nonpreferred brand-name

Mail order — $16 generic, $30 preferred brand-
name, $60 nonpreferred brand-name

Three-tier formulary structure plus across-the-
board increase in copayments

Three-tier benefit:
Retail — $6 generic, $12 preferred brand-name,
$24 nonpreferred brand-name
Mail order — same as for retail
Three-tier formulary structure only

* Typically, an enrollee receives a 90-day supply of a drug when purchasing it through a mail-order program, as compared with a 30-day supply
when purchasing it in a retail setting.
T We do not provide additional details about the characteristics of the employers in order to protect their anonymity.
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respectively, for Employer 1 and $6 and $12, respec-
tively, for Employer 2), age and sex distribution, and
geographic distribution.

DATA

We used eligibility files and pharmacy data obtained
from Medco Health Solutions for the three-year pe-
riod beginningJanuary 1, 1999, and ending Decem-
ber 31, 2001. We studied persons who were enrolled
continuously during this period. The study period
began more than one year before the policy changes
were made for each employer and ended more than
one year after these changes. (We do not reveal the
exactimplementation date for each employer in or-
der to protect the employers’ anonymity.)

STATISTICAL ANALYSIS

For each employer, we conducted two types of analy-
ses. First, we conducted descriptive analyses of the
rates of switching from one drug in a class to an-
other or terminating the use of all drugs in the class
within six months after the policy change took ef-
fect. Second, we conducted multivariate analyses
of the use of drugs in the classes we studied and,
among enrollees who used these drugs, the level of
spending for the drugs by the plan and the enroll-
ee, as well as the total spending, over a 33-month
study period beginning April 1, 1999. We focused
on three classes of commonly used medications:
angiotensin-converting-enzyme (ACE) inhibitors,
proton-pump inhibitors, and 3-hydroxy-3-methyl-
glutaryl coenzyme A reductase inhibitors, or statins.

Descriptive Analyses of Changes in Medications

and Terminations of Treatment

We studied enrollees who filled atleast two prescrip-
tions for a given class of drugs during the six months
before each employer’s policy changes took effect
and determined whether enrollees who used only
tier-3 drugs (i.e., those who faced the largest in-
creases in cost sharing) continued to use tier-3
drugs, switched to drugs of a lower tier, or stopped
using any medication in the particular class of drugs
during the six-month period after the changes were
adopted. Because the withdrawal from the market
of cerivastatin in August 2001 occurred approxi-
mately one year after both employers implemented
their policy changes, this withdrawal should have
little effect on the results with regard to statins. We
also examined whether enrollees who stopped
taking tier-3 drugs switched to alternative classes
of medications (beta-blockers, calcium-channel
blockers, H,-receptor blockers, or other cholesterol-
lowering agents, such as cholestyramine, gemfib-
rozil, or niacin).

Multivariate Analyses of Utilization and Spending

In analyzing trends in utilization and spending for
each class of drugs, we first examined raw data.
Since clear breaks in trends were apparent at the
time the policy changes were implemented, we
estimated the effect of these changes by including
a dummy variable to denote the prechange and
postchange periods. In the multivariate analyses of
spending, we compared changes in the interven-
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Table 2. Drugs Available in Each Tier.*

Class of Drugs Tier 1

ACE inhibitors Captopril

Enalapril maleate

Tier 2 Tier 3

Accupril (quinapril)
Capoten (captopril)
Lotensin (benazepril)
Prinivil (lisinopril)

Nexium (esomeprazole), after 11/01

Proton-pump None
inhibitors Prilosec (omeprazole)
Statins Lovastatin

Baycol (cerivastatin), after 10/00
Lipitor (atorvastatin)

Pravachol (pravastatin)

Zocor (simvastatin)

Aceon (perindopril erbumine)
Altace (ramipril)

Mavik (trandolapril)
Monopril (fosinopril)
Univasc (moexipril)
Vasotec (enalapril maleate)
Zestril (lisinopril)

Aciphex (rabeprazole)
Nexium, before 11/01
Prevacid (lansoprazole)
Protonix (pantoprazole)

Baycol, before 10/00
Lescol (fluvastatin)
Mevacor (lovastatin)

* ACE denotes angiotensin-converting enzyme.

tion group with changes in the comparison group
in order to control for general trends in use and
spending.13

We estimated two-part models because of the
large number of enrollees who were not using each
class of drugs.1* We first fit a logit model of the
probability that an enrollee would obtain a prescrip-
tion for a drug in a particular class during a given
month. Then, among the enrollees who used a par-
ticular drug in a given month, we estimated three re-
gression models of spending on drugs in that class
(spending by the plan, spending by the enrollee, and
the sum of the two, or total spending). The person-
month was the unit of analysis. We considered an
enrollee who filled a 90-day mail-order prescription
to have used the drug for the subsequent 3 months,
with spending spread out over the 3-month period.
Alogarithmic transformation of the level of spend-
ing was used to address skewness in the distribu-
tion of the spending measures.

The key independent variables were an indica-
tor for the period after the policy changes, an indi-
cator for the intervention group (relative to the
comparison group), and the interaction between
these two variables. We included several covariates:
the age at the end of the study and its square, the
month of the study and its square to account for
secular trends in the dependent variable, sex, and
indicators of employee or spouse status (“depen-
dent” was the omitted category). The squares of age
and month were included to address potential non-
linearity in the effect of these variables on the study

outcome. We used Huber-White corrections to ad-
just the standard errors for the clustering of multi-
ple observations for each enrollee.15:16

RESULTS

CHARACTERISTICS OF THE ENROLLEES
Table 3 provides descriptive information regarding
the enrollees in each group. There were small differ-
ences in most of these measures between the enroll-
ees covered by each employer and the comparison
group with which they were compared.

DRUG UTILIZATION

Employer 1

Table 4 shows the predicted change in the probabil-
ity of the use of a drug in each class by enrollees in
the intervention group after we had accounted for
any changes in the probability of use by the compar-
ison group; these predictions are based on the logit
models. The policy change adopted by Employer 1
resulted in a significantly slower rate of growth in
the probability of the use of any drug in a given class
than the rate in the comparison group (a difference
of 24 percentage points for ACE inhibitors, 34 per-
centage points for proton-pump inhibitors, and 24
percentage points for statins; P<0.001 for all three
comparisons between groups).

Table 5 shows changes in utilization patterns
among enrollees in the health plan offered by Em-
ployer 1 and the corresponding comparison group
who used only tier-3 drugs during the six months

N ENGL J MED 349;23 WWW.NEJM.ORG DECEMBER 4, 2003

Downloaded from www.nejm.org on November 28, 2009 . For personal use only. No other uses without permission.

Copyright © 2003 Massachusetts Medical Society. All rights reserved.

2227



The NEW ENGLAND JOURNAL of MEDICINE

Table 3. Characteristics of the Study Population.*
Characteristic Employer 1 Employer 2
Intervention  Comparison Intervention  Comparison
Group Group Group Group
(N=55,567) (N=55951) PValue (N=11,653) (N=27,051) P Value
Age as of 12/31/01 (yr) 29.6+16.7 33.5x17.2 <0.001 37.5x17.6 34.8+17.1 <0.001
Male sex (%) 54 52 <0.001 47 47 0.99
Employee status (%)
Employee 36 41 <0.001 52 47 <0.001
Spouse 25 23 <0.001 20 22 <0.001
Dependent 39 36 <0.001 28 31 <0.001
ACE-inhibitor use (no.) 2231 2596 659 1087
Average monthly probability of use in 6 mo before 22 22 0.99 3.1 2.2 <0.001
policy changes (%)
Enrollees who bought medications only through retail 83.6 88.3 <0.001 85.4 96.3 <0.001
outlets before policy changes (%)
Proton-pump-inhibitor use (no.) 3547 3850 837 1822
Average monthly probability of use in 6 mo before 25 2.3 0.02 2.7 2.5 0.13
policy changes (%)
Enrollees who bought medications only through retail 91.9 92.7 0.10 96.0 99.1 <0.001
outlets before policy changes (%)
Statin use (no.) 2608 3391 933 1513
Average monthly probability of use in 6 mo before 22 2.5 <0.001 4.1 2.7 <0.001
policy changes (%)
Enrollees who bought medications only through retail 80.7 88.9 <0.001 89.8 96.7 <0.001
outlets before policy changes (%)

* The total number of enrollees in each group includes those who were enrolled continuously from January 1, 1999, through December 31,
2001. Plus—minus values are means +SD. ACE denotes angiotensin-converting enzyme.
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before the policy change. Many enrollees in the in-
tervention group switched to a drug of a lower tier
with lower copayments after the policy changes
(41.6 percent of the enrollees taking ACE inhibi-
tors, 35.1 percent of those taking proton-pump in-
hibitors, and 49.4 percent of those taking statins).
A lower proportion of enrollees in the comparison
group who used a tier-3 drug switched to medica-
tions of a lower tier (4.2 percent, 1.5 percent, and
17.3 percent, respectively; P<0.001 for all three com-
parisons between groups). A sizable proportion of
the enrollees in the intervention group who had
used tier-3 drugs before the policy change contin-
ued to use a tier-3 medication (42.3 percent for ACE
inhibitors, 32.9 percent for proton-pump inhibi-
tors, and 29.2 percent for statins).

Perhaps most important in clinical terms, en-
rollees covered by the health plan of Employer 1
who had used a tier-3 drug before the policy chang-
es were significantly more likely than enrollees in
the comparison group to stop using a drug in the
class (P<0.001 for the comparison between groups
in the use of ACE inhibitors and proton-pump in-
hibitors; P=0.04 for the use of statins). In the case

N ENGL J MED 349;23 WWW.

of ACE inhibitors and statins, enrollees covered
by Employer 1 were twice as likely as their counter-
parts in the comparison group to discontinue the
use of drugs in the given class altogether.

Employer 2

For each class of drugs studied, enrollees covered
by Employer 2 who had been using a tier-3 drug be-
fore the policy changes were more likely than enroll-
ees in the comparison group to switch to drugs of a
lower tier (P<0.001 for all comparisons) but, in con-
trast to the enrollees covered by Employer 1, were
not significantly more likely than enrollees in the
comparison group to stop using a medication in the
same class (Table 5). In fact, enrollees in the inter-
vention group who used ACE inhibitors were signif-
icantly less likely to stop using an ACE inhibitor than
users of ACE inhibitors in the comparison group
(8.3 percent vs. 15.8 percent, P=0.03). There was
no statistically significant change in the probability
of use of a drug in any of the classes after we had ac-
counted for any changes in the probability of use by
the comparison group (Table 4).
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Table 4. Effect of Policy Changes on the Probability of Use of Drugs and on Enrollee, Plan, and Total Spending
for Prescriptions Filled.*
ACE Proton-Pump
Variable Inhibitors P Value Inhibitors P Value Statins P Value
Employer 1
No. of users
Intervention group 2231 3547 2608
Comparison group 2596 3850 3391
Change in probability of use in intervention group -24 <0.001 -34 <0.001 -24  <0.001
minus change in probability in comparison
group (percentage points)
Change in spending for prescriptions filled in interven-
tion group minus change in spending in com-
parison group (percentage points)
Total spending -0.3 059 -3.2 <0.001 -0.7 0.301
Spending by the plan -58.2  <0.001 -15.3 <0.001 -13.7 <0.001
Spending by the enrollee +141.8  <0.001 +148.0 <0.001  +117.9 <0.001
Employer 2
No. of users
Intervention group 659 837 933
Comparison group 1087 1822 1513
Change in probability of use in intervention group -5 0.26 -5 0.32 -2 0.69
minus change in probability in comparison
group (percentage points)
Change in spending for prescriptions filled in interven-
tion group minus change in spending in com-
parison group (percentage points)
Total spending +3.1 <0.001 -0.4 0.66 +2.0 0.03
Spending by the plan -5.6 <0.001 -23 0.02 +1.9 0.07
Spending by the enrollee +7.5 <0.001 +4.9 <0.001 +0.3  0.79

* The estimated percent changes in the probability of use for each class of drugs are predictions based on logit-model re-
sults. For the regression models of total, plan, and enrollee spending for prescriptions filled, we transformed the coeffi-
cients from the interaction variable for the postchange-period and intervention-group variables to obtain estimates of
the percent change in spending. ACE denotes angiotensin-converting enzyme.

Use of Alternative Drugs

We found no evidence that enrollees in the inter-
vention group who had been using tier-3 drugs and
who stopped taking all medications in the class after
the policy changes switched to alternative classes
of drugs more frequently than the enrollees in the
comparison group. For example, of the 19 enrollees
covered by Employer 1 who had been using tier-3
statins and who stopped treatment, 2 used another
cholesterol-lowering drug before the policy changes
were implemented, and 1 did so after the changes
were implemented; of the 11 enrollees in the com-
parison group who stopped using statins, 1 used
another cholesterol-lowering drug before the policy
changes, and 1 used another drug after the changes.

Sensitivity Analyses

We also estimated logit models of the probability of
stopping treatment in the intervention group rela-
tive to that in the comparison group, with control
for age. The results were consistent with those ob-
tained from the descriptive analyses, so age differ-
ences between the two groups were not confound-
ing the results regarding the discontinuation of use
of a given class of drugs. Finally, in analyses involv-
ing a less restrictive definition of use (i.e., including
as a user any enrollee who filled atleast one prescrip-
tion during the six months before the policy changes
were implemented), the results were qualitatively
similar.
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Drug Class

Employer 1
ACE inhibitors

Proton-pump
inhibitors

Statins
Employer 2
ACE inhibitors

Proton-pump
inhibitors

Statins

Table 5. Drug Utilization after Policy Changes among Enrollees Who Used Tier-3 Drugs before the Changes.*
Discontinued Use of All Drugs
Continued Use of Tier-3 Drug Switched to Drug of Lower Tier in Class
Intervention Comparison P Intervention ~ Comparison P Intervention ~ Comparison P
Group Group Value Group Group Value Group Group Value
no. /total no. (%) no. /total no. (%) no. /total no. (%)
238/563 (42.3) 421471 (89.4) <0.001 234/563 (41.6) 20/471(4.2) <0.001 91/563 (16.2) 30/471 (6.4) <0.001
108/328 (32.9) 219/275 (79.6) <0.001 115/328(35.1) 4/275(1.5) <0.001 105/328 (32.0) 52/275 (18.9) <0.001
26/89 (29.2) 75/104 (72.1) <0.001  44/89 (49.4) 18/104(17.3) <0.001 19/89 (21.3) 11/104 (10.6) 0.04
79/156 (50.6) 154/222 (69.4) <0.001  64/156(41.0) 33/222(14.9) <0.001 13/156 (8.3) 35/222 (15.8) 0.03
44/68 (64.7) 111/141(78.7) 0.03  12/68 (17.6) 3/141(2.1) <0.001 12/68 (17.6) 27/141 (19.1) 0.79
14/33 (42.4) 22/25 (88.0) <0.001 16/33 (48.5) 2/25 (8.0) <0.001  3/33 (9.1) 1/25 (4.0) 045

*

For each class, the analysis includes only the enrollees who filled at least two 30-day prescriptions for tier-3 drugs only in the class in question

during the 6 months before the adoption of a three-tier formulary (i.e., a small number of enrollees who had used drugs from multiple tiers
before the policy changes were excluded). The rates of continued use of a tier-3 drug, switching to a drug of a lower tier, and discontinuation
of use of all drugs in the class apply to the six months after the policy changes. If an enrollee switched to a different drug in tier 3, this was
counted as continued use of a tier-3 drug. ACE denotes angiotensin-converting enzyme.
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SPENDING ON DRUGS
Employer 1

Table 4 shows the percentage changes in spending
for enrollees in the intervention group who filled a
prescription as compared with the levels of spend-
ing in the comparison group. The estimate of the
percentage change is a transformation of the coef-
ficient for the interaction between the variable for
the period after the policy changes and the variable
for the intervention group from the regression mod-
els. In terms of total spending on a given class of
drugs for those who filled a prescription, the policy
changes had either no statistically significant effect
(for ACE inhibitors and statins) or a significant but
very small negative effect (a decrease of 3 percent
for spending on proton-pump inhibitors, P<0.001)
(Table 4). However, the changes had a large effect
on the distribution of spending between the plan
and its enrollees. After changes in monthly spend-
ing by the health plan for enrollees in the compari-
son group had been accounted for, there were de-
creases in monthly spending by the health plan for
enrollees covered by Employer 1 of 58 percent for
ACE inhibitors (P<0.001), 15 percent for proton-
pump inhibitors (P<0.001), and 14 percent for stat-
ins (P<0.001). Conversely, after changes in month-
ly spending by enrollees in the comparison group

N ENGL J MED 349;23 WWW.

who filled a prescription had been accounted for,
there were increases in monthly spending by enroll-
ees in the intervention group who filled a prescrip-
tion (of 142 percent for ACE inhibitors, P<0.001;
148 percent for proton-pump inhibitors, P<0.001;
and 118 percent for statins, P<0.001).

Employer 2

By contrast, the policy changes implemented by Em-
ployer 2 had smaller effects on the use of and spend-
ing on prescription drugs (Table 4). There were
small decreases in monthly spending by the health
plan for enrollees who filled a prescription relative
to the spending levels in the comparison group for
ACE inhibitors (5 percent, P<0.001) and proton-
pump inhibitors (2 percent, P=0.02), and there were
commensurate increases in spending by enrollees
(7 percent and 5 percent, respectively; P<0.001 for
both comparisons).

DISCUSSION

The use of incentive-based formularies is intended
to prompt consumers to opt for more cost-effective
drugs or to pay more for the drug they prefer when
itis considered by the payer to be less cost effective.
Our results show that two different changes in for-
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mulary administration had quite different effects on
the utilization of and spending on drugs.

The simultaneous switch by Employer 1 from a
one-tier to a three-tier formulary and the implemen-
tation of an across-the-board increase in copay-
ments resulted in a shiftin the distribution of spend-
ing from the plan to the enrollee in all the classes of
drugs we studied. Although a sizable minority of pa-
tients did change to less expensive tier-1 or tier-2
alternatives, our results show that some enrollees
stopped taking medications in these classes alto-
gether. In some situations, such as that of treatment
with a proton-pump inhibitor for acid reflux, termi-
nating the use of the medication may be clinically
appropriate for many patients. However, the obser-
vation is worrisome with regard to patients who
have been taking statins and presumably require
cholesterol reduction on an ongoing basis.

By contrast, the switch by Employer 2 from a two-
tier to a three-tier formulary with no increases in
costsharing for drugs in tiers 1 and 2 had little effect
on the probability of the use of a drug, the distribu-
tion of spending, or the likelihood of the discontin-
uation of the use of a medication. The difference be-
tween the effects of the two policy changes may
reflect the fact that the increases in the copayments
implemented by Employer 2 were more limited than
those implemented by Employer 1. Although it is
common for employers to move to an incentive-
based formulary at the same time as they increase
copayments, many employers choose, like Employ-
er 2, to make more incremental changes to the de-
sign of their benefits.

Our results are consistent with a study by Rector
etal., which showed that the adoption of a three-tier
formulary was associated with shifts by enrollees
from tier-3 to tier-2 brand-name drugs; that study
did not examine whether patients discontinued the
use of medication altogether.1! We have no expla-
nation for the finding that enrollees in the compar-
ison group who used ACE inhibitors were more like-
ly than those covered by Employer 2 to discontinue
the use of that class of drugs.

Our study had several limitations. We were un-
able to incorporate proprietary information on
changes in the magnitude of rebates from manu-
facturers that may have resulted from the changes
in the formularies, so our estimates of the effects on
spending by the health plan and total pharmaceuti-
cal spending are likely to be underestimated. Sec-
ond, the filling of a prescription does not guaran-

tee thatan enrollee continues to take the medication
for the specified period. It is also possible that the
apparent discontinuation of the use of a drug is at-
tributable in part to the filling of prescriptions under
a spouse’s benefit by enrollees who maintain dual
health care coverage, so any adverse effects on the
continuation of the use of medications may be over-
estimated. Third, our findings may not be general-
izable to other groups of employers that contract
with different insurers or pharmacy benefits man-
agers. Finally, as compared with Employer 2, Em-
ployer 1 employs a larger proportion of hourly work-
ers, who are more likely to have lower incomes and
thus to be more sensitive to increases in copayments.
We cannot be sure that the groups do not differ in
terms of unobservable characteristics, such as in-
come, that could influence the effect of the policy
changes.

In conclusion, we found large effects on the con-
tinuation of the use of medications and out-of-pock-
et expenditures for enrollees associated with the
switch by one employer from a one-tier to a three-
tier formulary involving across-the-board increases
in cost sharing. In contrast, there were only small
effects on these outcomes with the shift by anoth-
er employer from a two-tier to a three-tier formu-
lary without similar increases in cost sharing. The
discontinuation of the use of medications such as
statins and ACE inhibitors that are needed for the
treatment of chronic illnesses raises important
questions about potentially harmful effects of for-
mulary changes and the associated changes in co-
payments. The different effects observed in the two
groups of enrollees covered by different employers
show that, when it comes to efforts to understand
the effect of formulary design on the utilization of
and spending on drugs, the devil is in the details. As
three-tier formularies become increasingly preva-
lent, we need much greater knowledge about these
details in order to reap the advantages in cost sav-
ings without causing deleterious consequences for

patients.
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