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Objectives. To evaluate the effectiveness of four alternative interventions (member
mailings, advertising campaigns, free generic drug samples to physicians, and physician
financial incentives) used by a major health insurer to encourage its members to switch
to generic drugs.
Methods. Using claim-level data from Blue Cross Blue Shield of Michigan, we eval-
uated the success of four interventions implemented during 2000–2003 designed to
increase the use of generic drugs among its members. Around 13 million claims in-
volving seven important classes of drugs were used to assess the effectiveness of the
interventions. For each intervention a control group was developed that most closely
resembled the corresponding intervention group. Logistic regression models with in-
teraction effects between the treatment group (intervention versus control) and the status
of the intervention (active versus not active) were used to evaluate if the interventions
had an effect on the generic dispensing rate (GDR). Because the mail order pharmacy
was considered more aggressive at converting prescriptions to generics, separate generic
purchasing models were fitted to retail and mail order claims. In secondary analyses
separate models were also fitted to claims involving a new condition and claims refilled
for preexisting conditions.
Results. The interventions did not appear to increase the market penetration of generic
drugs for either retail or mail order claims, or for claims involving new or preexisting
conditions. In addition, we found that the ratio of copayments for brand name to generic
drugs had a large positive effect on the GDR.
Conclusions. The interventions did not appear to directly influence the GDR. Finan-
cial incentives expressed to consumers through benefit designs have a large influence on
their switching to generic drugs and on the less-costly mail-order mode of purchase.

Key Words. Generic drug, brand-name drug, generic dispensing rate, difference-
in-difference analysis, logistic regression, multiple interventions

Because a generic drug ‘‘is a chemical copy of a brand-name drug’’ where the
‘‘biggest difference between a generic drug and its brand name counterpart is
usually the price’’ (Center for Drug Evaluation and Research 2004), increasing
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the use of generic drugs is an opportunity to lower health spending with few
clinical consequences. Generic penetration rates were consistently reported at
between 40 and 44 percent throughout the 1990s for the population at large
(Kaiser Family Foundation 2001). More recent data suggest the rate might be
closer to 50 percent (Generic Pharmaceutical Association 2005). Recent es-
timates indicate that adopting managerial best practices related to generic
prescribing could reduce prescription drug spending by about 16 percent
(Ritter, Thomas, and Wallack 2003). Hence, health plans and pharmacy ben-
efit managers (PBMs) have launched a variety of initiatives aimed at expand-
ing generic drug dispensing during a period of rapidly growing prescription
drug spending (Martinez 2005; Terlep and Naamani-Goldman 2005). These
initiatives included generic interchange programs, tiered copayment arrange-
ments, pay-for-performance schemes that target physicians and pharmacists,
and promotion of generic products to consumers and physicians. While a
broad range of strategies has been adopted by health plans and PBMs, little
evidence has been assembled regarding the impacts of these various measures.

In this paper we report on the experience of a natural experiment in
expanding generic prescribing by a large health plan, Blue Cross Blue Shield
of Michigan (BCBSM). BCBSM adopted an array of policies that were in-
tended to increase the dispensing of generic drugs. These policies included
direct communication with plan members, statewide advertising in newspa-
pers that promoted use of generic drugs, a pay-for-performance scheme for
physicians, and a program that distributed free samples of generic drugs to
physicians. To study the impact of these initiatives we analyzed generic dis-
pensing rates (GDRs); (retail and mail order) in the context of a quasi-exper-
imental study design. Control groups were constructed to obtain as close a
match as possible to the characteristics of the plan members subject to the
interventions. Our results are among the first to offer empirical evidence on
the effects of initiatives to expand utilization of generic drugs in private health
plans.
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BACKGROUND: BCBSM INTERVENTIONS

In 2001, BCBSM began a campaign to address 4 years of declining use of
generic drugs among BCBSM members. The plan undertook these activities
because of the large potential savings to BCBSM and its members that would
result from an increase in the GDR. The new programs augmented existing
efforts, such as maximum allowable cost (MAC) pricing (for most BCBSM
benefit designs, when a member selects a brand name drug for which a MAC
generic is available, the member must pay the difference in price between the
MAC generic and brand, plus a copayment), tiered pharmacy benefit struc-
tures, and financial incentives for pharmacies to dispense generic drugs. The
targets of the interventions varied across time, geographic location, provider,
and employer group. The specific components of the interventions are
described below.

Written Communication to Plan Members

Articles on generic drugs were published twice annually between October
2001 and October 2003 in the BCBSM Living Healthy magazine. The articles
included facts about generic medications and offered consumers information
on how to ask their physician about generic drugs. The articles were sent only
to Michigan members.

Statewide Advertising

Advertising ran during May and June 2002 in 89 Michigan newspapers and
other local Michigan media outlets such as radio stations. The advertising
featured comments by pharmacists and a statement from the U.S. Food and
Drug Administration supporting the value of generic medications. Other
components of the advertising campaign included sports stadium sponsor-
ships and display materials in pharmacies throughout Michigan.

Additional initiatives included a generic drug marketing conference
titled ‘‘How to Promote Generic Drugs’’ and the development of a generic
drug website (TheBrand 2005). BCBSM also advertised the value of generic
medications in seven Michigan business journals and three Michigan con-
sumer magazines. Finally, a competition was held among pharmacies to in-
crease GDRs during the fourth quarter of 2001 with the winners featured in a
media campaign.
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Physician Incentive (PI)/Detailing

In August of 2000, BCBSM began a PI program intended to reward physicians
for reducing pharmacy costs for their patients, one component of which was to
increase their prescribing of generic drugs. Six physician groups representing
over 1,000 primary care physicians within Michigan were chosen for their
strength of internal leadership and cohesiveness as a group practice. As part of
the program, four full-time pharmacists are assigned to support the physician
groups. Key information shared with physicians included detailed clinical and
cost information on generic drugs. Reward payments were made to physician
practices every 6 months; the amount of the payment was based on the es-
timated total ingredient cost saved per utilizing member over the 6-month
measurement period (some drugs, such as those recommended for treating
selected chronic diseases, were excluded from the calculations so there would
be no incentive to underuse these drugs). Typical payments made to practices
ranged from $250 to $500 per physician employed for a 6-month period.

Generic Sampling (GS)

GS began in October 2000 and focused on up to 500 physicians per year who
had low rates of generic prescribing. This intervention included one-on-one
meetings with program pharmacists who provided the physicians detailed
clinical and cost information on generic drugs. In addition, free samples of
generic medications were given to these physicians. The intervention took
place in 12 states across the United States (including Michigan) and focused on
four of the largest therapeutic categories as measured by drug spending and
generic prescribing opportunity——antihypertensives, antidepressants, gastro-
intestinal, and nonsteroidal antiinflammatory drugs.

Additional Interventions

In addition to the above four interventions, there were several others includ-
ing: a financial incentive payment to all pharmacies in Michigan to dispense
generic equivalents and the development of benefit designs with lower co-
payments for generics. Pharmacy payments ranged from $0.50 to $5.00 per
generic prescription. Because the pharmacy incentive program was in oper-
ation since 1994, it predated our data collection period and thus cannot be
assessed. The difference in brand to generic copayment amounts has been
shown elsewhere (Motheral and Fairman 2001; Huskamp et al. 2003) to be
associated with GDRs and was accounted for in all analyses.
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METHODS

Overview

We analyzed the introduction of the interventions as a quasi-experiment, i.e.,
we constructed a closely matched control group of insured individuals who
were not subject to interventions to compare with enrollees who were exposed
to the interventions (Cook and Campbell 1979). The outcome of central in-
terest was the GDR among mail order and retail prescriptions for drugs con-
taining molecules (active ingredients) available in either generic or brand
name forms. The market share of generic drugs can be increased by either
increasing the use of generics among drugs that have generics available or by
increasing prescribing of drugs that have generics available as an alternative to
drugs not available in generic form. Because it captures cross molecule tran-
sitions to and from generics, the GDR was preferred to measures such as the
generic substitution rate (GSR) that considers only claims for which both
generic and brand name forms are available. Furthermore, the GSR is not
particularly relevant to health plans in states such as Michigan with generic
substitution laws that drive up GSRs. However, to test the sensitivity of our
results we repeated the analysis using GSR in place of GDR and found little
difference in the results.

We compared changes in the overall GDR and the rate for specific drug
molecules. Because of the longitudinal nature of the study, our estimated
impacts represent the difference in the GDR over time for the intervention
group relative to that of the control group.

The analysis of the four BCBSM interventions involved three different
data sets: (1) to study the written communication to plan members (hereafter
called mailings) and advertising interventions we compared the claims of in-
state BCBSM members to out-of-state members from two national and two
regional employer groups (only Michigan members were eligible to receive
the mailings or to be exposed to the advertising on a regular basis); (2) to study
the GS intervention we compared claims of members associated with phy-
sicians in the GS program to claims of members associated with other Mich-
igan physicians; (3) to evaluate the PI program we compared claims of
members associated with the group of practices that received the incentive to
claims of members associated with the group of closest matching Michigan
practices that did not receive the incentive. The first dataset includes in-state
and out-of-state members, the second only the Michigan members, and the
third is a subset of Michigan members. Because the first analysis makes com-
parisons between states, we were concerned that differences in generic
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substitution policies between Michigan and other states could confound the
analysis. In Michigan, if a prescription is written for a medication that has a
generic equivalent alternative (i.e., an A-rated drug), the pharmacist is allowed
to dispense the generic version if the physician has not designated ‘‘dispense as
written’’ (DAW) on the prescription. Because most states (40 in 2003) and all
neighboring states of Michigan (where most control group members likely
reside) had policies similar to Michigan’s during the study period, we expect
varying generic substitution policies to have minimal influence on the results.

Our original sample for these analyses involved the entire population of
BCBSM subscribers for the period January 1, 2000–December 31, 2003. In-
tervention and control groups were restricted to those members whose benefit
designs were known at the time of each prescription purchase. These members
were employees of two national employer groups and two smaller, regional
employer groups.

We studied seven classes of drugs: ACE inhibitors, a-blockers, calcium
channel blockers, oral hypoglycemics, proton pump inhibitors, selective nor-
epinephrine reuptake inhibitors, and selective serotonin reuptake inhibitors.
These classes of drugs were chosen because they were used to treat prevalent
chronic diseases, they involved high spending, and each class had both ge-
neric and brand name drugs. These drugs represent approximately 27 percent
of BCBSM’s total spending on prescription drugs.

Data

Of the original 52,517,782 pharmacy claims in the time period under study,
about 25 percent (n 5 9,790,064) involved the above seven drug classes and
were subsequently used in our analyses. Of these 93 percent were from the two
national employer groups and the other 7 percent from the two Michigan-
based employer groups. A subset of 1,342,922 claims was associated with a PI
intervention or control group practice. Retail claims made up the bulk (88
percent) of all claims in the data.

Study Design

Because we were studying multiple interventions, we used a complicated
quasi-experimental design requiring multiple control groups with varying
numbers of physicians, patients, and claims (Table 1). For each intervention,
we chose the control group that most closely resembled the intervention
group. Because all the members residing in Michigan were subject to
the mailings and the advertising, we used as a control group non-Michigan
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residents employed by one of the four employers for which we had benefit
design information. Because a subset of Michigan physicians received GSs, we
assessed the impact of the GS program using claims associated with these
physicians as the intervention group and claims for other Michigan physicians
as the control, thereby enabling the effectiveness of these interventions to be
evaluated within Michigan (if we had used data external to Michigan we
would have had to account for differences between states in regulations gov-
erning the resale of generic samples). Because strict criteria had been used by
BCBSM to select physician groups for the PI program (practices had to dem-
onstrate a strength of leadership and ability to implement change as BCBSM felt
that such attributes were necessary to respond rapidly and aggressively to the
intervention), we considered only groups in Michigan with the most closely
matching characteristics (geography; group size; percent of employees salaried;
group cohesiveness and leadership assessment; urban/rural location; and per-
member per-month spending) as controls. To describe location, Michigan was
partitioned into Southeastern, Southwestern, and Northern regions such that
every physician group resided within only one region. The cohesiveness and
leadership rating was based on BCBSM’s qualitative assessments of the groups,
which were based on feedback from the pharmacists working with each of the
groups. We formed a combined scale that ranged from 0 to 7 with 7 indicating
the highest degree of cohesiveness and leadership.

Dependent Variables

The main measure of generic dispensing was the overall GDR, stratified by the
mode of purchase (retail and mail-order). We felt that stratified models were
warranted because the mechanisms driving consumer behavior might differ
across the modes of purchase. We also analyzed the GDR separately for claims
associated with a new condition (initial fills) and preexisting conditions (refills).
We analyzed the data at the claim level within and across all classes of drugs.

Independent Variables

The key independent variables were the interactions of the study group (in-
tervention versus control) and the variables representing the status of the
interventions at a given point in time. The mailings were considered active for
60 days after the date of the mailing while the active period for the advertising
campaign was just the 35-day duration of the campaign. Because we were able
to identify only the year in which physicians received generic samples or were
active in the PI program, claims were counted as active with respect to one of
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these interventions if they were associated with a physician participating in the
program in that calendar year.

Several variables were used to measure the financial incentive for con-
sumers to purchase generic drugs. In analyses of the GDR we used a ‘‘copay-
ment ratio’’ (brand copayment divided by generic copayment). The ratio of
copayments was used as a measure of the financial incentive for members to use
generics because benefit designs often used common multiples when setting
compayment levels for generic and brand name drugs. We also examined
differences (brand–generic) in copayments but found these were not as predic-
tive. For a given claim, the copayment ratio was determined by imputing the
price a member would have paid for the corresponding (brand or generic) drug
that they did not purchase from the average copayment paid that month by
BCBSM members for whom the benefit design was known. For this calculation
all copayments are measured per pill dispensed. To account for skewness in the
copayments, the logarithm of the copayment ratio was used in all models.

To account for the possibility that providers or patients might become
more comfortable with and thus more likely to use a generic drug the longer it
has been available, we controlled for the time the corresponding generic drug
had been available. If the corresponding generic was not yet available we
indicated this using a dummy variable. Time was represented in each model
by its natural logarithm. We also controlled for the number of generic drugs
available in the same class of drugs as the existence of a large number of tried
and proven generics might encourage adoption.

At the claim level we accounted for the nature of the prescription (initial
fill or refill), the drug class, and the date of purchase (days since January 1,
2000). A claim was classified as an initial fill for a condition if the member did
not purchase any drugs with the same molecule for the past 6 months, in-
dicating that a new set of decisions were made by the physician, member, and
pharmacy. The following member characteristics were controlled for: male, age,
employer, and salary type (hourly versus salaried). The pharmacy control var-
iable was the previous quarter’s reward payment from BCBSM. In the PI
analysis we guarded against any imbalances because of imperfect matching by
controlling for the characteristics of the physicians’ practice used to match the
intervention and control groups.

Statistical Analyses

The difference-in-difference (DID) paradigm was the basis of our statistical
analyses. The traditional DID approach (Meyer 1995) was used for the mail
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and advertising campaigns while slight modifications were needed for anal-
yses of the GS and PI initiatives. The modifications accounted for multiple
interventions occurring at the same time and physicians being exposed to the
GS and PI programs at different times. Following the DID paradigm, we used
the longitudinal nature of the study to compare expected outcomes between
periods of time when the intervention was active to those when it was not
active relative to the corresponding comparison in the control group. The key
term in a DID analysis is the parameter estimate for the interaction between
the intervention group and the presence or absence of the intervention at a
given time. We evaluated the validity of the DID approach by examining
trends in the GDR for the mailing and advertising groups. Trends for the
intervention and control groups were essentially parallel over the preinter-
vention period, thus indicating the appropriateness of use of the DID ap-
proach (Figure 1).

For the main analysis of each intervention we fitted two logistic regres-
sion models to estimate the effects of the interventions (the DID interaction
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Figure 1: Plot of the Generic Dispensing Rate for Claims Associated with
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effect) and other control variables on the probability that a claim: (1) was filled
as generic among retail prescriptions (the retail GDR); and (2) was filled as
generic among mail order prescriptions (the mail order GDR). In each analysis
all identifiable interventions were controlled for (e.g., in the mailing and ad-
vertising analysis we control for both the PI and GS programs). However, to
minimize the chance that model misspecification will bias the results, we
evaluate the effects of the PI and GS interventions using just their matched
intervention and control groups. In additional analyses we fitted separate
models to claims for initial fills and refills for preexisting conditions and al-
lowed for the interventions to have a persistent effect beyond the period of
active intervention (we found no evidence to support the hypothesis that the
interventions had a positive effect beyond the period of active intervention).
We also tested if the length of time exposed to the PI or GS interventions
mattered but found that it did not.

We accounted for the occurrence of multiple claims associated with the
same member, physician, and pharmacy by using a mixed effects regression
model (estimated using the Glimmix macro in SAS) to ensure that the standard
errors reflected the clustered nature of the sample (Bertrand, Duflo, and Mul-
lainathan 2004).

For easy interpretation the results are presented in terms of the per-
centage point changes in the GDR attributed to each intervention for different
base rates of generic prescribing. These were derived by predicting the GDR
at the active level of the intervention or at a higher value of the copayment
ratio than the baseline level (see formula and explanation in the Table 3
caption). For example, in the logistic regression model of GDR for retail
claims, the log of the copayment ratio has a coefficient of 0.553. Therefore, if
the copayment ratio doubles (i.e., the copayment of a brand name drug dou-
bles relative to that for a generic drug) implying a d of log(2) and the baseline
GDR is 0.3 the GDR increases to 0.39 (a 9 percentage-point increase), whereas
if the baseline GDR is 0.45 the GDR increases to 0.55 (a 10 percentage-point
increase). We used base GDR rates of 30 and 45 percent because they were
close to the upper and lower bounds of the GDRs for the intervention and
control groups over the last 6 months of 2003. Although the average copay-
ment ratio over our sample was only 1.43, ratios of 2 or greater were com-
monplace. For example, the percentage of times the copayment ratios
exceeded 2 across all applicable retail claims for Lisinopril and Amlodipine
Besylate, the two most common molecules in the sample, were 17.1 and 11.8
percent, respectively. The corresponding values for mail order claims were 6.2
and 5.8 percent, respectively.
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RESULTS

Description of Intervention and Control Groups (Table 2)

Because of the large number of claims almost all differences between the
intervention and control groups were statistically significant. However, in
most cases these differences were small and would not be considered mean-
ingful from a business perspective.

In terms of differences between the intervention and control groups
for the mailing and advertising campaigns, the most notable differences were in
the baseline GDR (16.2 percent versus 13.5 percent, respectively), and in
the copayment ratios (1.45 and 1.39, respectively). The percent of claims
for hourly employees was slightly higher in the intervention group than in
the control group. The spending per claim was substantially higher in
the control group ($74.40) than the intervention group ($64.90) suggesting
that more expensive medications tended to be used outside of Michigan
(this result is consistent with the lower baseline GDR outside of Michigan).
Finally, because the control group for this analysis contained only out-of-state
residents, it was not surprising that relatively few (around 10,300) control
group claims were associated with members that worked for one of the re-
gional (within Michigan) employer groups.

For the GS initiative, the intervention and control groups differed
in terms of the proportion of claims that were initial fills (over four percen-
tage points higher in the control group), the pharmacy incentive payment
($0.03 higher per prescription filled in the control group), and the proportion
of claims associated with two of the employers (there was an eight percentage
point difference for national employer I, and a five percentage point
difference for regional employer I). For the PI initiative matching ensured
the groups were balanced in terms of geographic region and the cohesiveness/
leadership rating. However, despite selecting the closest matching
physician groups available, substantial differences existed in the percentage
of employees paid via salary at the associated physician group (86 percent for
the intervention group, 22 percent for the control group), and the per-member
per-month spending of the associated physician group (approximately
$26 higher in the intervention group). These groups also differed in terms
of the copayment ratio (0.06 higher in the intervention group) and the pro-
portion of claims associated with each employer group (e.g., there was a
19 percentage point difference in the proportion of claims associated with
national employer I).
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Impact of BCBSM Interventions on GDR (Tables 3 and 4)

The four interventions had no positive effects on the GDR for retail purchases
(Table 3). For example, when we assumed all claims had a base GDR of 30
percent the mail campaign was associated with a 4.9 percentage point de-
crease in the GDR for retail purchases. In contrast, a doubling of the ratio of
copayments for brand to generic drugs results in an increase of 8.6 percentage
points in the GDR. If a base GDR of 45 percent was chosen (about the base
rate for the PI groups), then doubling the copayment ratio led to an increase of
9.6 percentage points in the GDR. With the exception of GS that had a
negative impact, there was little effect of the interventions or copayments on
the GDR for mail order claims. In results not presented we found that the
longer a molecule had been available in generic form, and the greater the
number of generics available in a class, the greater the likelihood that a generic
is dispensed.

Table 3: Estimated Changes in the GDR (Expressed in Percentage Points) as a
Function of the Interventions and Copayments for Brand Name Drugs at Two
Baseline GDR Rates (30 and 45 percent)

Mode of Purchase Intervention
Regression
Coefficient

PptChange at
Baseline GDR of

p-Value30% 45%

Retail Mailing � 0.248 � 4.94 � 6.03 o .0001
Advertising � 0.006 � 0.13 � 0.15 .875
Generic sampling � 0.001 � 0.02 � 0.02 .951
Physician incentive � 0.016 � 0.33 � 0.40 .616
Doubling copayments for

brand name drugs
0.553 8.60 9.55 o.0001

Mail order Mailing � 0.079 � 1.63 � 1.95 .232
Advertising � 0.130 � 2.65 � 3.19 .297
Generic sampling � 0.083 � 1.71 � 2.04 .301
Physician incentive � 0.100 � 2.06 � 2.46 .406
Doubling copayments

for brand name drugs
0.19 2.84 3.27 .668

Each percentage-point change (PptChange) in the above table was derived using the formula
PptChange ¼ 100� ½f1þ ðbase�1 � 1Þ � expð�coef � dÞg�1 � base� where base is the baseline
GDR, coefficient is the estimated regression coefficient of the intervention, d is the change in the
value of the intervention variable (d5 1 for the interventions; d5 log(2) for doubling the copay-
ment ratio), and exp(.) denotes the exponential function. Note that this formula is just a mechanism
for translating the parameter estimate to the probability scale; it does not compute the interaction
or marginal effect that has been defined as in Ai and Norton (2003) but rather estimates the change
in the probability that would have occurred had there not been an intervention.

GDR, generic dispensing rate.
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When we stratified the analyses by claims associated with initial fills and
refills (Table 4), the interventions again had no positive effects on the GDR.
The copayment ratio had a significant positive effect for both initial and re-
filled prescriptions (doubling the ratio from a baseline GDR of 30 percent
resulted in 14.3 and 8.3 percentage point increases, respectively).

Finally, when the analyses were stratified by drug class (not presented),
we found a smattering of small positive effects. However, because these were
neither concentrated in a specific drug class nor for a particular intervention
(e.g., the GS initiative was the only intervention to have a positive impact for
calcium channel blockers but had negative effects for the other drug classes),
we doubt that these are anything more than statistical artifacts.

DISCUSSION

The economic gains from increasing the use of generic drugs have been well
documented (Congressional Budget Office 2001; Martinez 2005; Terlep and
Naamani-Goldman 2005). As a result, insurers and PBMs have been exper-
imenting with a range of strategies aimed at expanding generic dispensing.

Table 4: Estimated Changes in the GDR (Expressed in Percentage Points) for
Initial Fills and Refills as a Function of the Interventions and Copayments for
Brand Name Drugs at Two Baseline GDR Rates (30 and 45 percent)

Type of Fill Intervention
Regression
Coefficient

PptChange at
Baseline GDR of

p-Value30% 45%

Initial Mailing � 0.167 � 3.39 � 4.09 .008
Advertising � 0.053 � 1.10 � 1.31 .691
Generic sampling 0.005 0.11 0.12 .964
Physician incentive 0.038 0.80 0.94 .756
Doubling copayments for brand

name drugs
0.892 14.30 15.29 o.0001

Refill Mailing � 0.235 � 4.69 � 5.72 o.0001
Advertising 0.001 0.02 0.02 .973
Generic sampling 0.009 0.19 0.22 .728
Physician incentive � 0.077 � 1.59 � 1.90 .034
Doubling copayments for brand

name drugs
0.537 8.34 9.28 o.0001

See the caption for Table 3 for a formula for computing the percentage point change (PptChange)
of the interventions.

GDR, generic dispensing rate.
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The methods utilized include promotion of generic products to consumers and
physicians, the use of performance-based payments for pharmacists and phy-
sicians, and differential pricing to consumers. In the cost conscious environ-
ment of the years 2000–2003, only the consumer pricing strategies had a
consistent significant positive effect on GDRs.

Two other important facts emerged from our study. First, we found that
the copayment ratios did not have any direct impact on the mail order GDR.
This likely reflects the powerful influence of administrative actions, e.g., be-
cause mail order pharmacies dispense brand name drugs only if the prescrip-
tion comes with a ‘‘DAW’’ order this leaves little additional contribution for
consumer demand response. (Retail pharmacists also can do this, but are
much less likely to do so.) Second, the copayment ratio had more impact on
the GDR for initial fills compared with refills. This is intuitively reasonable;
members filling a prescription for the first time are not attached to a given
therapy and so it is understandable that they would more readily accept a
generic medication than a member that has already been treated with a
branded medication for some time.

Despite the overall strong results for the effect of changes in the copay-
ment structure, continued increasing of copayments for brand name drugs is
not a good strategy. Other data have shown, for example, that implementing
such a policy might result in some members opting not to seek treatment when
a generic alternative is unavailable, lowering the standard of their health care
(Huskamp et al. 2003).

It is striking that the physician pay for performance approach had so
little impact on the GDR. This in part may be due to the intervention strategy
pursued. The PI program was implemented to target physicians in the best-
managed practices, and these tended to have high GDRs even before the
intervention. While taking such an approach increases the likelihood that
practices will have an internal structure suited to implementing such a pro-
gram, it also rewards an already high performing physician group. Payments
to the PI intervention groups were disproportionately based on past perfor-
mance, rather than improved performance (a very costly performance im-
provement strategy). Hence, there was little room for improvement among
this group of physicians relative to other physicians despite the fact that we did
our best to select a set of matched controls. We suspect that the results for this
intervention may have been more positive if lower performing physician
groups had been targeted. Indeed, the GS program targeted low performing
physicians and had more encouraging results (inconclusive rather than neg-
ative).
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The negative results associated with the mailings and advertising inter-
ventions suggest that in the presence of financial incentives from benefit de-
signs, state laws governing generic substitution, and efforts to increase use of
mail order pharmacies, additional efforts appear to yield little behavior
change. It should be noted that the advertising campaign focused entirely on
print media. It is unknown whether television advertising would produce
different results although the cost of such an initiative would clearly be much
higher than existing efforts. We also note that this analysis was also susceptible
to differences between states in their generic substitution policies over time.
However, most states had the same generic substitution policy and MAC
program as Michigan, and the states where differences were observed were
not the most likely places for control group members to reside. Therefore, we
think it unlikely that our results would have been affected.

Although we had access to claims from all BCBSM members, we had
benefit information from only four employers. However, although our results
may not be representative of the population of BCBSM members, it is im-
portant to realize that these employer groups comprise a large proportion of
BCBSM’s total business (almost 25 percent) and a diverse range of BCBSM’s
benefit structures. Because doctor participation in the PI and GS programs is
known only by year, our results (especially the investigation of an exposure
time–response relationship) may not be as precise as they would be if exact
participation periods were known. However, the consistency across interven-
tions and analyses of the null or negative effects of the BCBSM interventions
on the GDR makes it unlikely we would have found positive results even with
more precise data. Another limitation is that we focused on a narrow range of
conversions by only looking at selected drug classes. However, because these
were associated with the most common chronic conditions we think it unlikely
that the results would be very different even if all drug classes had been
considered.

Multiple efforts to increase the utilization of generic prescriptions within
four employers in Michigan between 2000 and 2003 had modest effects.
However, a major switch to generic prescriptions occurred from the intro-
duction of lower relative copayments for generic drugs.
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