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Background: A large proportion of Americans are en-
rolled in 3-tier pharmacy benefit plans. We studied whether
patients enrolled in such plans who receive generic or pre-
ferred brand-name agents when initiating chronic therapy
were more adherent to treatment than those who received
nonpreferred brand-name medications.

Methods: We analyzed pharmacy claims filled be-
tween October 1, 2001, and October 1, 2003, from a large
health plan for 6 classes of chronic medications: 3-hy-
droxy-3-methylglutaryl coenzyme A reductase inhibi-
tors, calcium channel blockers, oral contraceptives, orally
inhaled corticosteroids, angiotensin receptor blockers, and
angiotensin-converting enzyme inhibitors. We mea-
sured adherence as the proportion of days covered (PDC)
in each drug class during the first year of therapy. We
evaluated how the formulary status of the initial pre-
scription (generic, preferred, or nonpreferred) influ-
enced PDC and adequate adherence, defined as PDC
greater than 80%, over the subsequent year.

Results: A total of 7532 new prescriptions were filled in
1 of the classes evaluated: 1747 (23.2%) for nonpreferred
medications, 4376 (58.1%) for preferred drugs, and 1409
(18.7%) for generic drugs. After controlling for patient so-
ciodemographic characteristics and drug class, PDC was
12.6% greater for patients initiated on generic medica-
tions vs nonpreferred medications (58.8% vs 52.2%;
P<<.001). The PDC was 8.8% greater for patients initiated
on preferred vs nonpreferred medications (56.8% vs 52.2%;
P<.001). Patients initiated on generic and preferred medi-
cations had 62% and 30% greater odds, respectively, of
achieving adequate adherence compared with those who
received nonpreferred medications.

Conclusion: In 3-tier pharmacy benefit plans, prescrib-
ing generic or preferred medications within a therapeu-
tic class is associated with improvements in adherence
to therapy.
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GROWING BODY OF RE-

search has evaluated the re-

lationship between phar-

macy benefit design and

prescription drug use.
These studies have consistently found that
increased copayment requirements are as-
sociated with decreased use of prescrip-
tion drugs,'” even for chronic medications
to treat diabetes mellitus, hypertension, and
hypercholesterolemia.”® These studies have
looked at populations, often cross-
sectionally, and focused on how policy de-
cisions made by health plans or state pay-
ers affect use.

The trend in pharmacy benefits is to of-
fer physicians and patients substantial choice
when prescribing, and out-of-pocket costs
are often determined by decisions at the phy-
sician-patient encounter.’ In 2004, approxi-
mately 65% of Americans with employer-
based prescription drug coverage were
enrolled in 3-tier pharmacy benefit struc-
tures.'® In 3-tier plans, enrollees are re-

quired to pay highest copayments for non-
preferred brand-name medications (third
tier), smaller copayments for preferred
brand-name drugs (second tier), and small-
est or no copayments for generic medica-
tions (first tier). Within these plans, phy-
sician and patient decisions to treat a medical
condition with a generic rather than a non-
preferred medication can significantly affect
the patient’s out-of-pocket costs, with an av-
erage difference of $23 a month in 2004."°

Several studies have evaluated the ef-
fects of converting from a nontiered or
2-tiered pharmacy benefit system to a
3-tiered system. Three-tier plans steer pa-
tients toward preferred medications'**and
control health plan spending,'*"” but also
shift more of the costs of prescription drugs
to patients.” Overall use of prescription
drugs may also decrease when 3-tiered plans
are instituted.®>'® Little is known about the
mechanism of this decrease in use, and some
have speculated that more choice has led to
increased confusion for patients and phy-
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sicians who may not be aware of patients’ out-of-pocket cost
requirements at the time of prescribing."”

While previous studies have focused on the effects of
insurers’ decisions to increase copayments or implement
tiered benefits, little is known about how decisions at the
physician-patient level affect medication use. To our knowl-
edge, no previous study has evaluated how prescribing de-
cisions within a 3-tier framework affect patient adher-
ence. We evaluate a specific but common clinical scenario,
the initiation of a chronic medication. We examine whether
the choice to initiate a generic medication, a preferred for-
mulary medication, or a nonpreferred formulary medica-
tion influences patient adherence to chronic therapy.

B METHODS Ry

DATA SOURCE

Pharmacy data were supplied by Anthem Blue Cross and Blue
Shield and Anthem Prescription Management. Anthem Blue
Cross and Blue Shield is a large managed care plan providing
health insurance coverage to patients in Colorado and Ne-
vada. Large group, small group, individual, and state accounts
were included in this analysis, while Medicare supplemental
and national accounts were excluded because of difficulty ac-
cessing complete pharmacy records. The average enrolled mem-
bership of patients included in this study during the 2-year pe-
riod was 270 137 members per month.

IDENTIFICATION OF STUDY SUBJECTS

After excluding patients who were not continuously enrolled in
the plan during the entire study period, we identified all pa-
tients who filled a new prescription in 1 of 6 drug classes: cal-
cium channel blockers, 3-hydroxy-3-methylglutaryl coenzyme A
reductase inhibitors (statins), oral contraceptives, orally inhaled
corticosteroids, angiotensin receptor blockers, and angiotensin-
converting enzyme inhibitors. These classes of medications were
selected because they are all commonly prescribed, include mul-
tiple branded options with similar clinical efficacy,'® and are typi-
cally prescribed for chronic use. Patients prescribed a medica-
tion in any of these classes would be expected to take the
medication continually for the subsequent year. All but the an-
giotensin receptor blockers and inhaled corticosteroids in-
cluded generic options during the study period.

New users were captured by identifying all prescriptions filled
in the specified classes between October 1, 2001, and October
1, 2002. Index, or new, prescriptions were those filled by pa-
tients who had filled no prescriptions in the same class in the
previous 6 months. We then captured all prescriptions filled
in the same class in the 365 days following the index claim. If
a patient initially filled a prescription for 1 statin and filled a
prescription for a different statin later in the year, regardless
of whether it was generic, preferred, or nonpreferred, we in-
cluded all subsequent claims for drugs within the class when
measuring adherence.

All patients in the study were enrolled in plans with at least
3 tiers. A small percentage of patients were enrolled in 4-tier
plans (which charged greater copayments for high-expense or
“lifestyle” drugs), but none of the drug classes evaluated in this
study placed any brands into the fourth tier and only the first
3 tiers are evaluated herein. Copayments differed among in-
surance plans, and ranged from $5 to $20 for generics, $15 to
$40 for preferred medications, and $30 to $60 for nonpre-
ferred medications.

OUTCOME MEASURES
Switching Behavior

We grouped patients by the tier of initial prescription, and iden-
tified the frequency with which patients switched from the in-
dex prescription to a drug in a different tier within the same
class. We compared switching rates by tier of initial prescrip-
tion to assess how the decision to prescribe a generic, pre-
ferred, or nonpreferred medication affects the switching rates
over the subsequent year.

Adherence

Adherence was measured by using data on filled prescriptions
to calculate the proportion of days that patients possessed a sup-
ply of any medication in the class of the index prescription in
the year following the index prescription. The days’ supply dis-
pensed during the year was divided by 365 to calculate the pro-
portion of days covered (PDC), a well-established measure of
adherence.'” Adherence, therefore, was measured on a scale of
0% to 100%. Patients who filled prescriptions for supplies greater
than the number of days remaining in the year subsequent to
the initial prescription were only given “credit” for the days re-
maining in the year. Patients achieved adequate adherence if
the PDC was greater than 80%. While there are no data to sug-
gest that 80% represents a clinically significant threshold, to
our knowledge, this cutoff was used previously to differenti-
ate levels of adherence.'?!

PREDICTORS OF ADHERENCE

The predictor of interest was the tier of the initial prescription
filled in a drug class: first-tier generics, second-tier preferred
drugs, or third-tier nonpreferred drugs. Patients were catego-
rized by the choice of tier of the index prescription, regardless
of switches to lower- or higher-tier medications over the sub-
sequent year. We selected the choice of tier of the initial pre-
scription in a drug class (ie, generic, preferred, or nonpre-
ferred) rather than the actual copayment amount as our predictor
of interest because we believe that the tier of the drug is more
relevant to the clinical encounter. Physicians and patients are
more likely to be familiar with the tier of a prescription than
the copayment, and identifying a patient’s formulary is more
straightforward than identifying the precise copayment that a
patient will be charged.

We also studied the effects of patient age, sex, and income on
adherence. Income was estimated by linking median household
income in ZIP code tabulation areas from the 2000 US census data
with patient ZIP codes in the claims. Although this is an imper-
fect proxy for individual-level income,?** its use is common in
health services’ research because of the lack of alternatives with
claims data analyses. An average annual income of less than
$30 000 in the ZIP code of residence was considered low, annual
income from $30 000 to $60 000 was categorized as middle, and
annual income greater than $60 000 was categorized as high. We
included drug class as a predictor to control for different adher-
ence patterns in different drug classes.

STATISTICAL ANALYSIS

Multivariate linear regression was used to evaluate the relation-
ship of our outcome variable, PDC, with the tier of the index pre-
scription and all other predictors. Using a logistic transforma-
tion of the PDC as the dependent variable produced qualitatively
similar results, so for ease of interpretation, we report the results
for the untransformed version. We used logistic regression to model
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the relationship between predictors and the likelihood that pa-
tients achieve adequate adherence, greater than 80% of days cov-
ered in the first year of therapy. Predictors were considered sig-
nificant at P<<.05. We used the generalized estimating equation
to control for clustering at the physician level. All statistical pro-
cedures were performed using commercially available soft-
ware.**

B xesuits [

POPULATION CHARACTERISTICS

A total of 7532 new prescriptions were filled in the 6 drug
classes analyzed between October 1, 2001, and October
1, 2002. These prescriptions were filled by 6755 pa-
tients, and written by 3110 physicians. Almost 90% of
patients filled a new prescription in only 1 of the classes
we studied, 9% filled prescriptions in 2 classes, and 1%
filled a new prescription in 3 or 4 classes. Approxi-
mately 10% of patients lived in ZIP codes where the av-

Table 1. Characteristics of the 6755 Patients
Characteristic Value*
Age, yt 42.2 (14.7)
Female sex 65.3
No. of prescriptions filled per monthtf 2.7 (1.8)
Annual income in home ZIP code
Low 10.3
Middle 68.9
High 21.8

*Data are given as percentage of the sample unless otherwise indicated.
Percentages may not total 100 because of rounding.

tData are given as mean (SD).

$The median was 2.3 (interquartile range, 1.6-3.2) prescriptions.

erage annual household income was less than $30 000
(Table 1).

MEDICATION CHOICES
AND SWITCHING BEHAVIOR

Of the 7532 new prescriptions, 1747 (23.2%) were for
nonpreferred third-tier medications, 4376 (58.1%) were
for preferred second-tier medications, and 1409 (18.7%)
were for generic first-tier medications (Table 2).

Of patients initially prescribed generic medications,
13.6% switched to a drug in a different tier within the
class (Table 3). Of those initially prescribed preferred
medications, 19.9% switched to a medication in a differ-
ent tier within the class. Those prescribed nonpreferred
medications were most likely to switch; 28.3% switched
to a different tier, with 10.0% switching to generics and
18.3% switching to preferred brand-name medications.
Patients initially prescribed nonpreferred medications
were 2.1 times more likely to switch to a medication in
another tier within the class than patients initially pre-
scribed generic medications. Overall, patients who
switched from their initial prescription were 2.8 times
more likely to switch to a lower-tier medication (with a
lower copayment) than to a higher-tier medication.

MEDICATION ADHERENCE

Mean PDC was 54.8% for oral contraceptives, 56.5% for cal-
cium channel blockers, 64.9% for ACE inhibitors, 60.7% for
angiotensin receptor blockers, 62.1% for statins, and 20.6%
for inhaled steroids (Table 2). Several patient characteris-
tics significantly influenced adherence (Table 4). Older pa-
tients were more adherent; the PDC was 3 percentage points
greater as patients aged 10 years (P<<.001). The PDC was

Table 2. New Prescriptions by Tier and Adherence by Drug Class
Total No. of Generic, Preferred, Nonpreferred, PDC (Adherence),

Drug Class Prescriptions %* %* %* Mean
Oral contraceptives 2407 34.2 38.2 27.5 54.8
Calcium channel blockers 633 411 42.8 16.1 56.5
ACE inhibitors 1852 16.4 61.9 21.8 64.9
Angiotensin receptor blockers 325 0 58.5 41.5 60.7
Statins 1641 14 73.9 24.7 62.1
Inhaled corticosteroids 674 0 94.5 515 20.6
Overall 7532 18.7 58.1 23.2 56.1

Abbreviations: ACE, angiotensin-converting enzyme; PDC, proportion of days covered.

*Percentages may not total 100 because of rounding.

Within the Same Class in the Subsequent Year*

Table 3. Switching Behavior: Patients Prescribed a Medication in 1 Tier Who Switched to a Medication in Another Tier

Patients Who Switched to a Medication in a Different Tier, %

I
Generic

1
Total Switches

Initial Prescription Preferred Drug Nonpreferred Drug

Generic 0 7.5 6.1 13.6
Preferred drug 14.9 0 5.0 19.9
Nonpreferred drug 10.0 18.3 0 28.3

*Generic medications fell in the first tier, preferred drugs in the second tier, and nonpreferred drugs in the third tier.
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Table 4. Linear Regression Evaluating Predictors
of Adherence, Measured as PDC*
Predictort Variable Estimate SE P Value
Generic 6.6% 1.3 <.001
Preferred formulary agent 4.6% 1.0 <.001
Annual income
Middle 2.2 1.5 B(5)
High 3.9t 1.6 .02
Male sex 3.1t 1.0 .001
Age 0.3t 0.0 <.001
Oral contraceptives -0.2 15 91
CCBs -5.5% 1.7 .001
ACE inhibitors 1.9 1.1 .09
ARBs 0.6 2.1 .76
Inhaled corticosteroids -37.3% 1.3 <.001

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin
receptor blocker; CCB, calcium channel blocker; PDC, proportion of days
covered.

*Adjusted for clustering as the physician level using generalized
estimating equations.

tReferent categories were as follows: nonpreferred formulary agents, low
income, female sex, and statins.

tStatistically significant (P<.05).

4 percentage points greater for patients who resided in high-
income ZIP codes compared with those residing in low-
income ZIP codes (P=.008). The PDC was 3 percentage points
greater for males than females (P<<.001).

After controlling for demographic variables and drug
class, we found that the formulary status of the index pre-
scription significantly affected patient adherence to
chronic medications. The PDC was 6.6 percentage points
greater for patients who filled prescriptions for generic
medications compared with patients who received non-
preferred medications, corresponding to a 12.6% in-
crease in adherence (58.8% vs 52.2%; P<<.001). Simi-
larly, the PDC was 4.6 percentage points greater for
patients who filled prescriptions for preferred branded
medications compared with patients who received non-
preferred medications, corresponding to an 8.8% in-
crease in adherence (56.8% vs 52.2%; P<.001).

ADEQUATE ADHERENCE

Patients who received generic medications had 62%
greater odds (OR, 1.62, 95% confidence interval, 1.39-
1.89) of achieving adequate adherence (>80% of days
covered), and patients who received preferred branded
medications had 30% greater odds (OR, 1.30, 95% con-
fidence interval, 1.15-1.47) of achieving adequate ad-
herence, than those who received nonpreferred branded
medications (Table 5). Income in ZIP code of resi-
dence did not affect the likelihood that patients achieved
adequate adherence, while males had 16% greater odds
of achieving adequate adherence. We calculated relative
risks for variables in the model and found the estimates
to be similar to the reported odds ratios.

- TN

We found that in 3-tier pharmacy benefit plans, the pre-
scription choice made when initiating chronic therapy

Table 5. Logistic Regression Evaluating Predictors
of Adequate Adherence*

Predictort Odds Ratio 95% CI
Generic 1.62% 1.39-1.89
Preferred formulary agent 1.30% 1.15-1.47
Annual income
Middle 1.10 0.95-1.28
High 1.17 0.98-1.39
Male sex 1.163 1.03-1.31

Abbreviation: Cl, confidence interval.

*Controlling for drug class and age. Adequate adherence is defined as
proportion of days covered >80%.

1The referent categories were as follows: nonpreferred formulary agents,
low income, and female sex.

Statistically significant (P<.05).

significantly affected patient medication adherence. First,
a surprisingly high percentage of initial prescriptions were
filled for nonpreferred drugs, approximately 23% of all
initial prescriptions in the classes we evaluated. Patients
initiated on generic medications had 12.6% greater ad-
herence than those who received nonpreferred brand-
name formulary agents. Likewise, patients who re-
ceived preferred brand-name prescriptions had 8.8%
greater adherence than patients who received nonpre-
ferred prescriptions. Although the absolute differences
in PDC between groups were modest (6.6 percentage
points and 4.6 percentage points for generic and pre-
ferred medications, respectively, vs nonpreferred medi-
cations), these findings demonstrate a relationship be-
tween formulary compliance and patient adherence to
therapy. For patients enrolled in tiered pharmacy ben-
efit systems, clinicians can influence long-term adher-
ence by choosing wisely within a drug class and pre-
scribing generic or preferred formulary agents when
initiating chronic therapy.

In addition, patients initially prescribed generic medi-
cations were least likely to switch to a medication in a
different tier within the same class. Those who received
generics switched at less than half the rate of patients who
received nonpreferred medications. Patients who re-
ceived preferred brand-name drugs were 30% less likely
to switch to a medication in another tier than patients
who received nonpreferred drugs, and were almost 3 times
more likely to switch to a generic than to a nonpre-
ferred drug. These findings suggest that physician work-
load may decrease when more generics are prescribed,
because physicians would likely receive fewer telephone
calls from patients, pharmacists, or pharmacy benefits man-
agers to change prescriptions. These findings also sug-
gest that pharmacists may play an important role in edu-
cating patients about less expensive medications and
facilitating switches.

We would expect that if a physician prescribes and a
patient fills a prescription for a more expensive medica-
tion, the physician or patient may believe that it is either
more effective or associated with less adverse effects than
less expensive medication alternatives. We could not con-
trol for physicians’ or patients’ perceived efficacy of ge-
neric or brand-name medications, but the evidence for
large differentials in adverse effects or efficacy in the classes
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of drugs we evaluated is sparse.'® If we had been able to
control for perceived efficacy, we likely would have ob-
served larger adherence differences between patients who
initially received generic and nonpreferred medica-
tions, if patients who perceive higher efficacy of branded
drugs have a greater likelihood of adhering to that drug.
For this reason, our results represent a conservative es-
timate of the relationship between choice of generic medi-
cations and adherence to those medications for patients
and physicians without strong preferences.

The limitations inherent in using claims data also lead
to a conservative estimate of the effect of initial prescrip-
tion choice in a drug class on adherence. By using phar-
macy claims to measure adherence, we are unable to iden-
tify patients who never filled the initial prescription. It
is likely that some patients, when informed of a high co-
payment at the pharmacy, may experience “sticker shock”
and choose not to fill the initial prescription. As a re-
sult, we underestimate nonadherence in this study and
likely present a conservative estimate of the effect of the
tier of the initial prescription on adherence. We would
expect that patients initially prescribed nonpreferred medi-
cations would be most likely to decide not to fill the first
prescription. In addition, our measure of adherence mea-
sures only prescription filling, but cannot definitively mea-
sure whether patients took the prescribed medication.
Nevertheless, this method is used commonly in health
services’ research and is unlikely to bias the compara-
tive findings in this study.

We found that adherence (PDC) in the 6 classes of
medications ranged from 20.6% to 64.9%. These find-
ings are within the range of previous research®>!' using
pharmacy claims to evaluate adherence for each of these
classes of medications. Our findings that older patients
and wealthier patients are more likely to be adherent are
consistent with prior research®*? on adherence, while
previous research®>3® evaluating the relationship be-
tween sex and adherence has been mixed.

Our study is limited by the fact that our patient sample
is relatively young, most were employed, and all reside in
1 of 2 Western states. Yet, the pharmacy benefit struc-
tures used in this study are representative of typical ben-
efit structures nationwide, and there is little reason to be-
lieve that patients from other parts of the country would
respond differently. Also, the odds ratios used to present
the differences in adequate adherence are somewhat larger
than the relative risks (not shown) because of the fre-
quency that patients were adequately adherent.

For patients enrolled in 3-tier pharmacy benefit plans
and for physicians who prescribe medications to them, these
findings ought to stimulate awareness of the importance
of the choice of prescription when initiating therapy. Phy-
sicians are often unaware of patients’ formularies and out-
of-pocket costs,*” and rarely discuss out-of-pocket ex-
penses with their patients.® This study suggests that patients
and physicians need to pay close attention to the formu-
lary status of medications when prescribing to improve ad-
herence. The use of information technology to provide ad-
ditional decision support for physicians and/or patients at
the time of prescribing could help them identify the avail-
ability of generic or preferred formulary agents in the thera-
peutic class prescribed.

While we cannot be sure that the findings from our study
generalize to an older population, this study may raise im-
portant concerns as the nation prepares for the implemen-
tation of the Medicare Modernization Act. The Medicare
Modernization Act has endorsed the role of private health
plans in the delivery of medications to seniors, likely lead-
ing to increased enrollment in tiered pharmacy benefit sys-
tems and “assur[ing] that drug costs and formularies will
vary from plan to plan and locality to locality.”*®*" Medi-
care beneficiaries disproportionately use prescription
drugs,” and many seniors may have difficulty with the cog-
nitive task of navigating tiered formularies and advocat-
ing for themselves. As a result, seniors who are unable to
identify generic or preferred options within therapeutic
classes prescribed may face unnecessarily high out-of-
pocket expenses. Careful evaluation of patient popula-
tions that have difficulty identifying preferred formulary
options, combined with efforts to improve patient and phy-
sician awareness of cost requirements at the time of pre-
scribing, could have an important effect on seniors’ adher-
ence to chronic medications.
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