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State Generic Substitution Laws
Can Lower Drug Outlays
Under Medicaid

ABSTRACT To stem the rising costs of medications provided to patients
enrolled in Medicaid, states have implemented varying policies about
generic substitution. These policies differ in the extent to which
pharmacists or patients can influence which medications they choose.
Using national Medicaid data, we evaluated the relationship between
different generic substitution policies and the use of generic simvastatin,
a cholesterol-lowering drug, after the patent for the brand-name
equivalent, Zocor, expired. States that implemented policies requiring
patients’ consent prior to generic substitution experienced rates of
substitution that were 25 percent lower than those of states that did not
require patient consent. By eliminating patient consent requirements,
state Medicaid programs could expect to save more than $100 million in
coverage for three top-selling medications that are nearing patent
expiration. Although these consent requirements are probably intended
to increase patient autonomy, policy makers should consider the sizable
opportunity costs.

I
n a time of shrinking budgets, state gov-
ernments seek strategies to reduce un-
necessary costs of health care without
compromising quality. The expiration
of patents on many best-selling drugs

represents one particularly appealing opportu-
nity to encourage patients to switch to generic
products, and thus to reduce costswithoutmajor
disruptions in establishedmedication regimens.
Generic drugs are clinically equivalent, less

costly versions of the identical molecule used
in brand-name drugs1 but are typically sold at a
fraction of the cost. In 2011, patents will expire
for Lipitor, a cholesterol-lowering drug; Plavix,
an antiplatelet medication; and Zyprexa, a so-
called atypical antipsychotic frequently used in
the treatment of schizophrenia. Together, these
drugs accounted for almost $17 billion in U.S.
sales in 2007. Patents for numerous other block-
buster medications are also scheduled to expire
in the next four years.2

By and large, state governmentshave relatively
few tools available to influence Medicaid enroll-
ees’ prescription drug use. But by adopting pol-
icies that encourage the substitution of generic
drugs after patents expire, states may greatly
reduce costs without compromising quality. All
states have adopted generic substitution laws.
Many require so-called step therapy—starting
patients on one relatively low-cost drug, and
moving to a more costly medication if the first
doesn’t work. Other states require prior authori-
zation from a health plan or pharmacy benefits
manager to certify that a patient needs a more
expensive brand-name medication before it can
be prescribed.

Affecting The Use Of Generics
Although step therapy and prior authorization
have a substantial effect on the use of medica-
tions, little is known about what levers are most
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effective for encouraging the use of generics.3

Studies in the late 1970s and 1980s indicated that
generic substitution laws increase these drugs’
use.4,5 However, generic drugs represented only
a tiny proportion of filled prescriptions at that
time, and the marketplace for medications has
changed markedly since then.6

A more recent study of generic substitution
laws in Sweden also found that such laws in-
crease generic use,7 although Sweden has a very
different health care delivery system than the
United States has.
State Laws U.S. generic substitution laws are

determined by individual states and can differ
among states in several important ways. Some
state boards of pharmacy have adopted man-
datory generic substitution laws. These require
pharmacists to substitute a generic for a brand-
namemedication if the prescriber did not specify
that the latter drug should be dispensed. More-
permissive generic substitution laws enacted in
other states give pharmacists more discretion by
allowing, but not requiring, pharmacists to sub-
stitute generics. In addition, some states require
patients to provide consent prior to the substi-
tution of a generic, while other states do not.
States that require patient consent provide pa-
tientswith a greater opportunity to influence the
use of medications.
The mandatory substitution and patient con-

sent laws are separate statutes, and states could
adopt one, both, or neither of them. No recent
studies have assessed the relationship between
these variations in generic substitution laws and
the resulting rates of generic substitution. Sim-
ilarly, no studies have explored whether or not
these regulations affect rates of generic substi-
tution at all.
The Case Of Zocor The end of market exclu-

sivity for Zocor (simvastatin) on 23 June 2006
offered an opportunity to study the effect of vary-
ing generic substitution laws on the rate of
generic drug substitution. Annual spending on
Zocor in the United States exceeded $4.6 billion
before the patent expired, and Zocor was one of
the top-selling medications in the world for sev-
eral years.2 We selected Medicaid as the source
population to use in evaluating the effects of
different substitutionpractices because cost con-
tainment is a topic of particular importance to
state governments, especially in the current eco-
nomic climate.

Study Data And Methods
Data Sources The Centers for Medicare and
Medicaid Services (CMS) produces quarterly
data on drug use by Medicaid programs.8 These
state-level data include the total number of pre-

scriptions filled, the total number of units (tab-
lets, capsules, and soon)dispensed, and the total
Medicaid reimbursement for each product, ag-
gregated by calendar quarter. No data at the level
of individual patients are available.We obtained
data for forty-nine states and the District of Co-
lumbia. Because Arizona has a decentralized
Medicaid program, its data were not included.
States’generic substitution lawswereobtained

from an annual survey of state boards of phar-
macy, published by the National Association of
Boards of Pharmacy.9 This survey characterizes
states’ generic substitution laws in two broadly
different ways. First, it asks whether the state
requires or permits the pharmacist to decide
whether or not to substitute a generic product
for a brand-name drug in filling a prescription.
Second, it asks whether or not the state requires
the patient’s consent to fill a prescription with a
brand-name rather than a generic drug. Data
regarding legislation in Oklahoma were not
available in the survey from the National Asso-
ciation of Boards of Pharmacy; data from that
state were excluded from this analysis.
We contacted all state Medicaid agencies in

our sample between September and December
2008 to determine whether Medicaid programs
had specified and implemented any prior
authorization policy regarding brand-name Zo-
cor or brand-name Lipitor during the study
period. Lipitor is another molecule in the same
class as Zocor, but Lipitor did not have a generic
alternative.
Statistical Analysis We evaluated quarterly

frequencies of filled prescriptions for all statins,
generic simvastatin, brand-name Lipitor, and
brand-name Zocor between the first quarter of
2006—approximately sixmonths before simvas-
tatin became available—and the third quarter of
2007—the most recent calendar quarter posted
on theCMSWeb site at the timeof these analyses.
Our primary result was the generic drug use

ratio: the number of simvastatin prescriptions
divided by the total number of prescriptions of
both simvastatin and Zocor. Secondary results
included the proportion of all statin prescrip-
tions that were filled for Lipitor; the total Medic-
aid reimbursement for the sum of simvastatin
and Zocor use; and the cost per prescription
for simvastatin or Zocor.
Because generic simvastatin became available

on 23 June 2006, there were data for only one
week of minimal simvastatin use in the second
calendar quarter of 2006.
There is a limit on potential confounding in

this analysis stemming from the timing of a
change in Medicaid enrollment. Specifically,
our study period began after the implementation
of Medicare Part D. Patients enrolled in both
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Medicare and Medicaid were automatically en-
rolled in a Part D drug plan on 1 January 2006.
Thus, any changes to the size of the population
enrolled in Medicaid as a result of Part D should
have occurred before simvastatin arrived on the
market.
We used data describing actualMedicaid reim-

bursement to assess the relation between patient
consent laws and costs to states. To calculate the
average cost per prescription per calendar quar-
ter, we divided total reimbursement per quarter
for simvastatin and Zocor prescriptions by the
total number of prescriptions filled per quarter
for these medications. In the five calendar quar-
ters after Zocor’s patent expired, we compared
the savings per prescription between states that
did not require patient consent and those
that did.
We evaluated bivariate relations independ-

ently between the three policies of interest—
mandatory generic substitution, patient con-
sent, and prior authorization—and the primary
result, the generic use ratio of simvastatin. To
assess the comparative effects of different laws
ongeneric druguse,weused a generalized linear
regression model with repeated measures, in
which each calendar quarter by state was an ob-
servation.
The models included time as a categorical var-

iable, to capture the nonlinear time trend in
generic prescribing. The effects of the different
laws were modeled through the use of time-vary-
ing indicator variables, as some states changed
policies during the studyperiod.Weusedan iden-
tity link function, so the parameter estimates are
appropriately interpretedas the averagemonthly
change in generic prescribing across the study
period, attributable to the different policies.
Standard errors were estimated robustly to ac-
count for repeated observations within states.10

To assess the relationship between generic
substitution laws and rates of substituting
generic simvastatin for brand-name Lipitor, an-

other statin, we conducted a time-series analysis
in which the outcome was Lipitor’s proportion
of all prescriptions filled for statins. Effects on
Lipitor use were estimated in a multivariable
adjusted linear regression model, with time
treated as a class variable. Because prior authori-
zation policies affecting Lipitor may be corre-
lated with similar policies for other drugs and
are likely to affect the use of medications, we
included an indicator for Lipitor prior authori-
zation as well as for the other policies in the
model. All analyses were conducted with SAS
statistical software.

Study Results
Mandatory generic substitution regulations, pa-
tient consent regulations, and prior authoriza-
tion requirements for brand-name Zocor for
2006 and 2007 are listed in Exhibit 1.
In 2006, 1.6 million prescriptions were filled

for either generic simvastatin or brand-name
Zocor inMedicaid programs in forty-eight states
and the District of Columbia. In the states that
used mandatory generic substitution, 492,443
simvastatin and Zocor prescriptions were filled
in 2006; in the states that did not require patient
consent, 146,654 simvastatin and Zocor pre-
scriptions were filled in 2006.
The aggregate of simvastatin and Zocor use

constituted 25.8 percent of all statin use in
2006 in Medicaid programs nationally. In the
first two calendar quarters after Zocor’s patent
expired, approximately half of all simvastatin
prescriptions were filled with the generic form
(Exhibit 2). This proportion increased to more
than 90 percent in the fourth calendar quarter
after patent expiration.
Effects After Patent Expiration In the six

months following patent expiration, the states
with laws requiring mandatory generic substitu-
tion at the pharmacy filled 48.7 percent of sim-
vastatin prescriptions with the generic version.
States with permissive substitution laws filled
30.0 percent of statin prescriptions with the
generic (Exhibit 3). In the states that did not
require patient consent for generic substitution,
98.1 percent of simvastatin prescriptions were
for the generic version six months after patent
expiration. Less than one-third of simvastatin
prescriptions were filled with the generic in
states that did require patient consent
(Exhibit 4).
In states that required prior authorization for

the use of Zocor after its patent expired, we
found inconsistent and small changes in generic
substitution rates when compared to states with-
out prior authorization requirements (Appendix
Exhibit 1).11

Laws providing
patients with greater
discretion in
determining generic
drug substitution
were most influential.
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In multivariable models controlling for ge-
neric substitution policies, prior authorization
policies for Zocor, and repeated observations
within states, mandatory generic substitution

laws had no statistically significant effect on
the use of generic simvastatin (95 percent con-
fidence interval: −0.12, 0.35, p ¼ 0:33; see
Appendix Exhibit 2).11 Laws requiring patients

EXHIBIT 1

State Regulations Regarding The Use Of Prescription Drugs In Medicaid Programs, 2006 And 2007

State Patient consent required Mandatory generic substitution Prior authorization for Zocor

AL N N N
AK Y N N
AZa Y N N
AR Y N Y
CA Y N Y

CO Y N N
CT Y N Y
DE Y N Y
DC Y N N
FL Y Y N

GA Y N N
HI Y O N
ID Y N Y
IL Y N N
IN Y N Y

IA Y N Y
KS Y N N
KY Y Y N
LA Y N N
ME Y N Y

MD Y N Y
MA N Y N
MI Y N N
MN Y N Y
MS Y N N

MO Y N N
MT Y N N
NE Y N N
NV X O N
NH Y N Y

NJ N Y Y
NM N Y N
NY Y N Y
NC O N Y
ND Y N N

OH Y N Y
OR N Y N
PA Y N Y
RI N Y N
SC Y N Y

SD Y N N
TN N Y N
TX Y N Y
UT Y N Y
VT Y N N

VA Y N N
WA N Y Y
WV Y N Y
WI Y N Y
WY N Y N

SOURCES Survey of state boards of pharmacy, published by the National Association of Boards of Pharmacy; and contact with
individual state Medicaid programs. NOTES Y is required in 2006 and 2007. N is not required in 2006 and 2007. O is
requirement added in 2007. X is requirement dropped in 2007. aNot used in this analysis because of a lack of Medicaid data.
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to provide consent prior to generic substitution
reduced the use of generics by an average of
24.8 percent per calendar quarter in the five
quarters afterZocor’s patent expired (95percent
confidence interval: −0.43, −0.05; p ¼ 0:01).We
found no significant relationship between a
prior authorization requirement for Zocor and
the generic substitution rate (p ¼ 0:63).

Lipitor By Comparison Lipitor use declined
from 43 percent of total statin use in the first
quarter of 2006 to 36 percent in the fourth quar-
ter of 2007. Adjusting for other policy effects,
Lipitor prior authorization requirements were
associated with 30.6 percentage points lower
use of Lipitor, compared to states without prior
authorization requirements for Lipitor. Manda-
tory generic substitution, patient consent re-
quirements, and prior authorization require-
ments for Zocor did not affect either overall
levels of Lipitor use or changes in rates of Lipitor
use following theentranceof generic simvastatin
into the market.

Cost Per PrescriptionWeusedactualMedic-
aid reimbursement levels to assess the cost per
prescription of all prescriptions of brand-name
Zocor and generic simvastatin filled by calendar
quarter afterpatent expiration (Exhibit 5). In the
first calendar quarter, states that did not require
patient consent for generic substitution paid, on
average, $15.35 less per prescription for the sum
of Zocor and simvastatin than states that did
require patient consent. In the second and third
calendar quarters, states that did not require
consent paid $16.10 and $18.19 less per prescrip-
tion, respectively. These differences declined to
$5.70and$2.68perprescription, respectively, in
the fourth and fifth calendar quarters after Zo-
cor’s patent expiration (as generic substitution
rates increased in all states), with costs per pre-
scription remaining lower in states that did not
require consent.

Potential Savings To Medicaid We esti-
mated the potential savings of adopting gen-
eric substitution laws that do not require patient
consent in all of those states that did require
patient consent during the study period. We
multiplied the number of prescriptions for
Zocor and simvastatin filled after patent expira-
tion in states that requiredpatient consentby the
difference in cost of prescriptions in states that
did and did not require consent in that calendar
quarter.
We found that Medicaid programs nationally

could have saved approximately $19.8 million—
almost 12 percent of all expenditures for simvas-
tatin—in the five calendar quarters after patent
expiration if all states had adopted generic sub-
stitution policies that did not require patient
consent.

EXHIBIT 2

Trends In Simvastatin, Zocor, And Total Statin Use, By Calendar Quarter, 2006 And 2007

Year
Calendar
quarter

Total number of
simvastatin Rx filled
in Medicaid programs

Sum of simvastatin
and Zocor Rx filled in
Medicaid programs

Total number of
statin Rx filled

Average state-level
proportion (standard
deviation) of filled
simvastatin Rx that
were generic

2006 2 9 394,616 1,536,213 –

2006 3 106,755 360,118 1,397,266 0.47 (0.35)
2006 4 135,196 370,805 1,431,234 0.50 (0.45)

2007 1 259,843 386,496 1,450,384 0.77 (0.29)
2007 2 360,976 404,923 1,405,863 0.92 (0.21)
2007 3 411,012 447,647 1,465,682 0.94 (0.20)

SOURCE Centers for Medicare and Medicaid Services, aggregate Medicaid prescription medication use data. NOTE Simvastatin is the
generic form of Zocor.

EXHIBIT 3

Relationships Between Legislation Requiring Mandatory Generic Substitution At The
Pharmacy And Generic Fill Rates For Simvastatin, 2006 And 2007

Yes

No

G
en
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ic

 p
ro
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rt
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n

SOURCE Centers for Medicare and Medicaid Services, aggregate Medicaid prescription medication
use data. NOTE Yes/no indicates whether or not generic substitution is mandatory.
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Discussion
In this study, we evaluated the relation between
three state-level policies and generic substitu-
tion rates after the expiration of the patent for
Zocor, one of the world’s top-selling medica-
tions. We adjusted for two generic substitution
policies that affect either the pharmacist’s or the
patient’s ability to influence whether a generic
medication is used to fill a prescription, and for
prior authorization policies limiting the use of
brand-name Zocor.
After doing so, we found that laws providing

patients with greater discretion in determining
generic drug substitution were most influential.
Requiring patients to provide consent prior to
generic substitution led to an approximately
25 percent reduction in rates of generic substi-
tution, while the other policies we studied had
no statistically significant effect in our ad-
justed model.
Effect Of Patient Consent It is not surpris-

ing that requiring patients to provide consent
would limit generic substitution. Recent surveys
indicate that most patients believe that generics

are safe and effective, that generics offer greater
value than brand-name medications, and that
moreAmericans should use generics.12However,
a majority of patients do not agree when asked if
they, personally, prefer to use generics. Poor
patients and less-educated patients—groups
more likely to be covered by Medicaid—are least
likely to express positive views of generics.12,13

It may be the most vulnerable patients, for
whom cost is the greatest barrier, who refuse
generic substitution when offered. This may ex-
plain why patients who live in poorer neighbor-
hoods are less likely touse genericmedications.14

Such an attitude toward generics may adversely
affect patients’ adherence to essential medica-
tions.15 Pharmacists probably are more comfort-
able with generics than patients are, which may
explain why we found little effect of laws requir-
ingmandatorygeneric substitutionon the rateof
filling generic prescriptions.16 The minimal ef-
fect of prior authorization requirements on ge-
neric substitution was surprising; it suggests
that generic substitution regulations are more
potent stimulifor generic use upon patent expi-
ration.
Although patient consent requirements were

strongly associated with generic substitution of
simvastatin, we found no relationship between
any of the regulations studied here and rates of
switching from Lipitor, which did not have a
generic alternative, to other statins, such as sim-
vastatin. Policy makers should be aware that
these regulations may have the greatest effect
on substitution for the same generic molecule,
with little effect on switching among other mol-
ecules in the class.
Costs per prescription were much lower in

states with generic substitution laws that did
not require patient consent than in other states.
However, the differences we observed may be
attenuated by a number of factors.
Variations In State Medicaid Programs

The spending reported in the aggregate Medic-
aid files reflect direct payments to pharmacies,
set by each state Medicaid program as a portion
of the average wholesale price plus a dispensing
fee for that pharmacy. States vary in the level of

EXHIBIT 4

Relationships Between Legislation Requiring Patient Consent For Generic Substitution And
Generic Fill Rates For Simvastatin, 2006 And 2007

Yes

No
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SOURCE Centers for Medicare and Medicaid Services, aggregate Medicaid prescription medication
use data. NOTE Yes/no indicates whether or not patient consent is required for generic substitution.

EXHIBIT 5

Average Cost Per Prescription Of All Zocor And Simvastatin Prescriptions Filled Per Calendar Quarter, 2006 And 2007

Q2 2006 Q3 2006 Q4 2006 Q1 2007 Q2 2007 Q3 2007
In states requiring patient consent $142.19 $138.80 $137.21 $88.92 $45.95 $35.72
In states not requiring patient consent 142.43 123.45 121.11 70.73 40.25 33.04
Difference −0.24 15.35 16.10 18.19 5.70 2.68

SOURCE Authors’ analysis of aggregate Medicaid prescription medication use data, Centers for Medicare and Medicaid Services. NOTE
Simvastatin is the generic form of Zocor.
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the dispensing fee and the proportion of average
wholesale price that is included in the retail
price. States with more-lenient generic substitu-
tion laws may be more aggressive about setting
lower prescription drug prices for brand-name
medications than is the case in other states. They
may also be more aggressive in negotiating re-
bates from manufacturers, which could reduce
the potential savings we estimate from eliminat-
ing patient consent policies.

Market Dynamics In addition, for the first six
months after generics came on the market, the
simvastatin market was characterized by an oli-
gopoly. Teva Pharmaceuticals and Ranbaxy Lab-
oratories shared a period of generic market
exclusivity, whileMerck (whichheld theoriginal
patent) also introduced an “authorized” generic
made through a contract with Dr. Reddy’s Labo-
ratories.17 As a result, during this time, simvas-
tatin prices fell only slightly. The first substantial
simvastatin price reductions did not occur until
the first quarter of 2007, when the oligopoly
period ended and additional competitors en-
tered the market.18

Nonetheless, prices per prescription aremuch
lower in states that do not require patient con-
sent for generic substitution than in other states.
Laws requiring patient consent probably reflect
an attempt to preserve patients’ autonomy in
making decisions about their medical care.
Although this is an important priority, it is like-
ly that such policy decisions are made in the
abstract, without a sense of their opportu-
nity costs.

Policy Implications Our findings provide
policy makers with insights into the anticipated
costs of these regulations. If we simply multiply
the proportion of drug costs for simvastatin
saved in the year after the expiration of Zocor’s
patent in states that did not require consent by
the annual spending for medications nearing

patent expiration, we can roughly estimate the
potential savings of implementing laws that
eliminate patient consent requirements.
If the savings experienced by states that do not

require patient consent were extended to states
that currently do require it, we would expect
savings of more than $100 million for state
Medicaid programs for only threemedications—
Lipitor, Zyprexa, and Plavix—in the year after
their respective patents expire. These projected
savings would be just for Medicaid, which ac-
counts for about 10 percent of total drug pur-
chasing nationwide. Additional savings could
be expected for private payers and for Medicare
Part D plans. Policy makers will need to decide if
they can justify not realizing these savings in
order to provide patients with greater choice,
in the context of current economic strains on
the health care system.
Study Limitations Our study has a number of

limitations. One is the Medicaid population we
examined.Generic substitution rates in this pop-
ulation were lower than those seen in patients
with private insurance.6 Similar studies in a pop-
ulation with private insurance are needed before
broader generalization is possible.
In addition, we evaluated generic substitution

after the expiration of only a single medication’s
patent. Results should be confirmed for other
medications.We also did not control for different
copayment requirements in the states we stud-
ied.We could not fully control for all formulary
coverage policies within states, or for the precise
levels of prices and rebates worked out by
each state.
We could notmeasure the intensity withwhich

each state enforces its coverage preferences.We
hoped to capture a proxy for formulary manage-
ment by assessing prior authorization rules,
which have been shown to influence drug use,3

but additional policiesmay have been influential
as well. However, it is unlikely that copayment
requirements or other formulary procedures
closely track with consent laws and not also
with the other two laws studied here, mandatory
substitution and prior authorization.We think it
unlikely that our findings could be entirely
attributable to unmeasured confounding.
Conclusion As states and other payers con-

tinue to experience the strain of reduced revenue
to support health care expenses, those that re-
quire patient consent for generic substitution
might consider changing their laws. Although
it is generally appealing to give patients more
choice in their medical care, a more restrictive
approach togeneric substitutionmay lead to cost
savings without compromising quality. It may
also provide opportunities to invest health care
dollars more cost-effectively. ▪

Prices per prescription
are much lower in
states that do not
require patient
consent for generic
substitution than in
other states.

◀

$100 million
Projected Savings
If states with patient
consent policies would
remove the need for
patient consent for
generic substitutions,
Medicaid could save $100
million from just three
drugs—Lipitor, Zyprexa,
and Plavix—in the year
after their patents expire.
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