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ABSTRACT
BACKGROUND: A major employer implemented a change to its employee
health benefits program to allow beneficiaries with diabetes or high cholesterol to obtain preselected generic antidiabetic or generic antihyperlipidemic medications with a zero dollar copayment. To receive this benefit,
plan beneficiaries were required to participate in a contracted vendor’s
case management and/or wellness program.
OBJECTIVE: To assess changes in medication adherence and the costs for
generic antidiabetic and generic antihyperlipidemic medications resulting
from participation in a zero copay (ZCP) program.
METHODS: This was a retrospective pre-post comparison group study,
evaluating adherence and cost. Participants using an antihyperlipidemic
and/or antidiabetic medication during the study identification period and
post-implementation period for the program were considered eligible for
the study. Eligible beneficiaries who enrolled in the ZCP program during
the post-implementation period were considered participants, while those
who did not enroll during this period were considered nonparticipants. ZCP
program participants and nonparticipants were matched via a 1-to-1 propensity scoring method using age, gender, comorbidity count, medication
type (antihyperlipidemic, antidiabetic, or both), and baseline adherence as
matching criteria. The proportion of days covered (PDC) metric expressed
as a mean percentage was used to assess adherence to medication
therapy, while payer cost was examined using prescription drug utilization
expressed as per member per year (PMPY) and cost change per 30 days of
medication expressed in dollars.
RESULTS: Among participants who were users of antidiabetic medications,
the mean adherence rate was sustained from pre- to post-implementation
(81.8% vs. 81.9%); however, it decreased in the matched nonparticipant
group (81.9% vs. 73.1%). This difference in mean adherence over time
between the participants and nonparticipants was statistically significant
(0.1% vs. -8.8%, P < 0.001). Similar results were found among users of
antihyperlipidemics. The mean adherence rate was sustained over time for
participants (77.7% vs. 78.3%) but declined over time for nonparticipants
(77.6% vs. 70.8%). The difference in mean change over time was statistically significant between participants and nonparticipants (0.6% vs. -6,8%,
P < 0.001). Average prescription costs PMPY increased for participants
of the ZCP program during the post-implementation period; however, the
increase was not larger than the cost increase among nonparticipants
($581 vs. $584, P = 0.95). Furthermore, among antihyperlipidemics the cost
increase post-implementation was actually significantly less for participants than nonparticipants ($51 vs. $143, P < 0.001).
CONCLUSIONS: Plan sponsors are increasingly evaluating the use of valuebased benefit design (VBBD) to change member behavior. This ZCP pro-
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gram used a reduction in cost sharing to incentivize members to use more
generic drugs and to enroll in a care management coaching program. The
study also demonstrated that a VBBD program can have a positive impact
on adherence and cost outcomes among those who participate compared
with nonparticipants.
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What is already known about this subject
• Nonadherence to medication therapy is associated with increased
risk for all-cause hospitalization (OR = 1.58, 95% CI = 1.38-1.81,
P < 0.001) and increased risk for all-cause mortality (OR = 1.81,
95% CI = 1.46-2.23, P < 0.001).
• Copayment reductions are associated with improvements in
medication adherence to antidiabetic therapy as measured by
the medication possession ratio (MPR), which increased 4.9%
(P < 0.001) for the value-based benefit design (VBBD) group and
decreased 2.3% (P < 0.001) for the comparison group.

What this study adds
• Introduction of a VBBD targeting beneficiaries with diabetes and/
or hyperlipidemia using a zero-dollar generic copayment as an
incentive for participation can result in a large and statistically
significant difference in adherence change over time between
participants and nonparticipants of the program. In the antidiabetic and antihyperlipidemic medication groups, program
participants exhibited statistically higher absolute mean changes
in proportion of days covered from the pre-period to the postperiod compared with the comparison group (antidiabetics:
0.1% vs. -8.8%, P < 0.001; antihyperlipidemics: 0.6% vs. -6.8%,
P < 0.001). Increased drug utilization and reduced member cost
sharing were achieved without increasing the plan sponsor’s cost
for participants relative to nonparticipants. While average cost
PMPY increased during the post-implementation period, it was
not larger than the increase among nonparticipants ($581 vs.
$584, P = 0.95). Furthermore, among antihyperlipidemics, the
cost increase was actually significantly less among participants
than nonparticipants ($51 vs. $143, P < 0.001).
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V

alue-based benefit design (VBBD), also known as valuebased insurance design (VBID), refers to employerbased incentives designed to “encourage enrollee adoption of one or more of the following:
• appropriate use of high-value services, including certain
prescription drugs and preventive services;
• adoption of healthy lifestyles, such as smoking cessation or
increased physical activity; and
• use of high performance providers who adhere to evidencebased treatment guidelines.”1
Enrollee incentives can include rewards, reduced premium
share, adjustments to deductible and copay levels, and contributions to fund-based plans such as health savings accounts.
The focus of VBBD is on the relationship of beneficiary cost
share to the value of, rather than to the cost of, clinical services.2 VBBD has been discussed as a way to improve employee
health and productivity through enhanced consumer engagement. There is a high level of interest in VBBD among larger
employers.3,4 A survey conducted in 2010 showed that 14% of
employers with more than 500 employees and 25% of employers with more than 20,000 employees have implemented VBBD
programs.5
Nonadherence to medication therapy is a significant problem across chronic disease states.6-8 Nonadherence may be
driven by myriad factors, including personal, sociodemographic, disease, comorbidity, health status, and cost, as well
as beneficiary perception of drug therapy value, factors related
to drug regimen complexity and side effects, and poor communication with health professionals.9-13 An inverse relationship between copayment and adherence to medication therapy
has been documented across beneficiary disease states and
severity of illness.14-16 A similar relationship has been documented between lower cost sharing for prescription drugs and
increased adherence to therapy.17,18 In a retrospective cohort
study of older adults with employer-sponsored drug coverage,
higher copayments for prescription drugs were found to be
associated with delayed initiation of therapy.19 As an example
of VBBD, copayments for prescription drugs could be selectively eliminated to encourage beneficiary adherence to prescribed drug therapy.20,21
A positive correlation between nonadherence, adverse outcomes, and medical cost has also been documented.22-25 A
2003 retrospective cohort study of beneficiaries enrolled in the
Kaiser Permanente of Colorado diabetes registry determined
that nonadherence to medication therapy was associated with
increased risk for all-cause hospitalization as measured by
odds ratio (OR = 1.58, 95% confidence interval [CI] = 1.38-1.81;
P < 0.001) and increased risk for all-cause mortality (OR = 1.81,
95% CI = 1.46-2.23; P < 0.001). This study found that incremental improvements in medication adherence of at least 25%
were associated with improved outcomes, including reduced
systolic and diastolic blood pressure, reductions in hemoglobin
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A1c (HbA1c), reductions in low-density lipoprotein cholesterol
(LDL-C) levels, reductions in all-cause hospitalization, and
reductions in all-cause mortality.26
Another study of insured beneficiaries enrolled in a health
maintenance organization diagnosed with diabetes, hypercholesterolemia, and hypertension in the period 1999 through
2001 showed a positive correlation between nonadherence and
HbA1c and LDL-C levels.27 Benefits of higher drug adherence
may include improved beneficiary health status, improved
worker productivity, reduced medical consequences of disease,
and/or avoidance of costly medical interventions, although
there is insufficient documentation of these benefits at the
present time.28,29
A recent pre-post study compared adherence to antidiabetic
therapy for continuously eligible plan participants 1 year before
and after their pharmacy benefit plan modified its copayment
structure to incentivize certain behaviors. Copayments for the
generic and insulin therapies dropped from $15 to $0; copayments for the preferred brands dropped from $30 to between
$10 and $15; and copayments for the nonpreferred brands
remained at $35. This resulted in higher treatment initiation
rates (2.3% vs. 1.4%, P < 0.001) and lower discontinuation rates
for metformin (OR = 1.7, 95% CI = 1.2-2.2; P < 0.01), antidiabetic
combinations (OR = 2.5, 95% CI = 1.5-4.3; P < 0.01), and insulin
(OR = 1.9, 95% CI = 1.3-2.9; P < 0.01) for the VBBD group compared with the comparison group in the year following the
benefit design change. Adherence to antidiabetic therapy as
measured by the medication possession ratio (MPR) increased
4.9 percentage points (P < 0.001) for the VBBD group and
decreased 2.3 percentage points (P < 0.001) for the comparison
group.30
This article presents an analysis of a zero copay (ZCP)
program implemented in January 2010 for a major employer’s
employees, dependents, and retirees enrolled in the employee
health plan with a diagnosis of diabetes or hyperlipidemia.
Using a study design similar to that used in the Chang et al.
(2010) study,30 the current research effort implements a less
dramatic reduction in copayments to ascertain the VBBD program’s impact on adherence and cost. Eligibility for the ZCP
program was contingent on beneficiary participation in a contracted vendor’s case management and/or wellness program.
The research objective of this study was to assess the impact on
beneficiary adherence and plan sponsor cost of offering generic
antidiabetic and antihyperlipidemic medications without cost
sharing.
■■ Methods
Program Description
A major employer’s employee benefits program was changed
on January 1, 2010, to allow members to obtain certain generic
diabetic and antihyperlipidemic medications with zero copay,
provided that the beneficiary participated in a disease management and/or wellness program. This is referred to as the ZCP
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TABLE 1

Prescription Drug Plan Copay Rates (2009-2011)

Year

Generic ($)

Preferred Brand ($)

Up to 30-day supply

5.00

29.00

30- to 90-day supply

12.00

72.50

Up to 30-day supply

5.00

30.00

30- to 90-day supply

12.00

75.00

Up to 30-day supply

5.00

30.00

30- to 90-day supply

12.00

75.00

2009

2010

2011

TABLE 2

Nonpreferred Brand
30% coinsurance with a minimum
copay of $47 and a maximum of $107
30% coinsurance with a minimum copay of $117.50
and a maximum of $267.50
30% coinsurance with a minimum
copay of $47 and a maximum of $107
30% coinsurance with a minimum copay of $117.50
and a maximum of $267.50
30% coinsurance with a minimum
copay of $47 and a maximum of $107
30% coinsurance with a minimum copay of $117.50
and a maximum of $267.50

Generic Medications Covered by the Zero Copay Program
Antihyperlipdemics

Antidiabetics

GPI 10 Code
Generic Name
Generic Name
GPI 10a Code
Chlorpropamide
2720002000
3910001000
Cholestyramine
Glimepiride
2720002700
3910001010
Cholestyramine light
Glipizide
2720003000
3910002010
Colestipol HCl
Glyburide
2720004000
3920002500
Fenofibrate
Glyburide micronized
2720004010
3920003000
Gemfibrozil
Tolazamide
2720005000
3940005000
Lovastatin
Nateglinide
2723405000
3940006510
Pravastatin sodium
Metformin HCl
2725005000
3940007500
Simvastatin
Acarbose
2750001000
Glipizide-metformin HCl
2799700235
Glyburide-metformin
2799700240
Metformin HCl-nutritional supplement
2799900250
a GPI is Generic Product Identifier, a segmented numeric drug code assigned by Medi-Span, using a hierarchical classification scheme encompassing drug group, class,
subclass, name, name extension, and dosage.

program. The employer’s plan provided 3 tiers of cost sharing, as shown in Table 1. The ZCP program was designed to
incentivize patients to continue using generic drugs (if already
a user) or to switch to a generic drug (if a brand user).
Eligible participants included active employees, dependents,
and retired plan participants who had coronary artery disease,
hyperlipidemia, and/or diabetes and met the terms of enrollment and participation in 1 or more programs, including disease management and wellness programs addressing diabetes,
cardiac conditions, weight management, stress management,
exercise, and nutrition. Specific drugs covered by the ZCP program are shown in Table 2.
As part of the program, the vendor invites a beneficiary to
complete an initial assessment of need and to participate in 1
or more wellness or disease management programs appropriate
for the member’s condition or lifestyle. If the beneficiary agrees,
he or she is flagged in the vendor’s database and is considered
“enrolled” on acceptance of 1 or more phone calls or interactions with a vendor health coach or nurse and completion of

www.amcp.org

the initial member assessment. Once enrolled, the beneficiary
becomes eligible for the ZCP program, and eligibility continues
through the benefit year unless the beneficiary drops out of
all disease management and wellness programs or cannot be
reached for scheduled coaching, after which the beneficiary
is terminated from the ZCP program. If the beneficiary is terminated from the program, the member’s copay reverts to the
plan level.
In granting the organization’s request to remain anonymous, we have not included any further information.
Study Design
This was a retrospective pre-post comparison group study.
The study had 3 main time periods: (a) identification period,
(b) pre-implementation period, and (c) post-implementation
period. A 6-month identification period was used to determine
which beneficiaries were taking a medication for treatment
of diabetes and/or hyperlipidemia and were existing users.
The pre-implementation period was the 18 months after the
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FIGURE 1

Zero Copay Program Study Period Specification

Start of
pre-implementation
Start of
period
identification period
(July 1, 2008)
(January 1, 2008)

Identification period
(January 1, 2008June 30, 2008)

Program
implementation date
(January 1, 2010)

Pre-implementation period
(July 1, 2008December 31, 2009)

identification period and before the implementation of the
program. The post-implementation period was the 18 months
after the start of the ZCP program and included rolling enrollment into the ZCP program. Figure 1 depicts the study period
broken down into the 3 time periods with accompanying
date ranges for each period. The study used a difference-indifference analysis with propensity score matching to examine
changes in adherence and cost for diabetes and/or hyperlipidemia medications between the pre-implementation period and
the post-implementation period, comparing those who participated in the ZCP program and those who did not. We analyzed
the impact of the ZCP program separately for users of antidiabetics and antihyperlipidemics. It was possible that some
eligible beneficiaries were users of both classes of medications.
In this case, the beneficiary was considered for both analyses.
Beneficiary Selection
Selection criteria required that beneficiaries (a) were continuously enrolled in benefits during the identification, preimplementation, and post-implementation periods, and (b) had
at least 1 brand or generic medication claim for the treatment
of diabetes and/or hyperlipidemia during the identification
and post-implementation periods (Figure 2). Beneficiaries
who enrolled in the program during the post-implementation
period were considered “ZCP users,” while those who did not
enroll during this period were considered “ZCP nonusers.” We
identified users of medications for each of these conditions
by mapping prescription drug claims data to the Medi-Span
Generic Product Index (GPI). Beneficiaries who had a prescription drug claim that mapped to GPI 27 “antidiabetics” or GPI
39 “antihyperlipidemics” were considered to be on a medication used to treat these conditions. To identify whether beneficiaries enrolled in the ZCP program during the first 12 months
of the post-implementation period, we used a designation in
their prescription claims records that indicated enrollment.
144 Journal of Managed Care Pharmacy
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End of
observation period
(June 30, 2011)

Post-implementation period
(January 1, 2010June 30, 2011)

Propensity Score Matching
ZCP users were matched to ZCP nonusers to reduce the effects
of self-selection bias. Propensity scoring was used to obtain 1:1
matches of participants and nonparticipant group members
using a “greedy” matching algorithm.31,32 Propensity scores
were obtained by fitting covariates, which included age, gender, comorbidity count, medication class (antidiabetic, antihyperlipidemic, or both), and pre-implementation adherence
into a logistic regression model. Comorbidity count reflects
the number of unique medical conditions identified for beneficiaries during the identification period (calendar year 2009).
Inferred conditions were based on the mapping of prescriptions provided in the Medispan Drug Indications Database,
which imputes a diagnosis to a patient based on the specific
drugs in the patient’s profile.33 This algorithm first matched
ZCP program participants to nonparticipants on 5 digits of
the propensity score. This was repeated for those who did not
match using 4 digits of the propensity score and continued
down to a 1-digit match.
Outcomes Measures
Adherence. Medication adherence was measured using proportion of days covered (PDC) and gaps in medication therapy.
PDC was calculated as the sum of the days covered divided
by 365 (the number of follow-up days), where days covered
is based on the fill date and days supply, as indicated in the
prescription claim. In the event a patient had a prescription fill
for more than 1 drug within the same therapeutic group, causing overlapping fills, overlapping days were included once.34,35
Medication Refill Gap. Medication refill gap, which is calculated for refill prescriptions, was the number of days between
the assumed depletion date of 1 claim (the claims fill date plus
days supply) and the fill date of the next refill. A refill gap of
greater than 180 days was interpreted as an indication that the
patient had an interruption in the therapy.
Cost. The impact of the ZCP program on pharmacy benefit
cost for the payer reflected the net effect of 3 factors: (a) the
cost of the waived copays; (b) the cost of induced demand for
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FIGURE 2

Beneficiary Selection for Zero Copay Program Evaluation
Users of oral antibiotics, antihyperlipidemics, or both during the
identification perioda and post-implementation perioda
(N = 11,296)b

Users of Antidiabetics
(n = 5,274)

ZCP users
(n = 891)

Users of Antihyperlipidemics
(n = 10,355)

ZCP nonusers
(n = 4,383)

1:1 propensity
matching

Matched ZCP users
(n = 870)

ZCP users
(n = 1,449)

Not matched
(n = 3,534)

Matched ZCP nonusers
(n = 870)

ZCP nonusers
(n = 8,906)

1:1 propensity
matching

Matched ZCP users
(n = 1,428)

Not matched
(n = 7,499)

Matched ZCP nonusers
(n = 1,428)

a Identification

period ( January 1, 2008, to June 30, 2008); post-implementation period ( January 1, 2010, to June 30, 2011).
(n) reflects unique beneficiaries using oral antidiabetics, antihyperlipidemics, or both.
ZCP = zero copay.

b Count

generic medications resulting from lower generic copays; and
(c) the effect of patients switching from higher copay brand
medications to (zero copay) generic medications.
Cost was measured for propensity matched pairs by comparing drug utilization of brand and generic drugs in the targeted
medication classes during the pre-implementation period, the
post-implementation period, and the change between those
2 periods. The change over time was examined as cost per
member per year (PMPY) for the payer as well as the cost
change per 30 days of medication for the payer. The PMPY was
calculated by summing the cost of medication fills within the
specified medication class over the applicable 18-month period
and dividing the result by 1.5. To standardize the cost change
between beneficiaries, we used a cost change per 30 days of
medication. Cost benefit was also examined and formulas for
those calculations are included in Table 3.
Statistical Analysis. McNemar’s test was used to assess differences between groups for categorical variables and the
paired t-test was used to assess differences between groups for
continuous variables. The Holm multiple comparison test was
to account for multiple comparisons.36 All statistical analyses
were performed using SAS statistical software, version 9.2 (SAS
Institute Inc., Cary, NC).
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■■ Results
There were 5,274 users of antidiabetic medications and 10,355
users of antihyperlipidemic medications who met the eligibility
criteria for this study (Figure 2). In all there were 891 users of
antidiabetics and 1,449 users of antihyperlipidemics enrolled
in the ZCP program during the first 12 months of the postimplementation period. ZCP users and nonusers within each
medication class were then matched using 1:1 propensity score
matching. There were 21 beneficiaries using antidiabetics and
21 beneficiaries using antihyperlipidemics who enrolled in the
ZCP program during the post-implementation period for whom
a match could not be found. Thus, these 42 beneficiaries were
eliminated from the analysis. The final sample consisted of 870
matched pairs of antidiabetic users and 1,428 matched pairs
of antihyperlipidemic users (Figure 2). Table 4 shows baseline
characteristics for ZCP users and nonusers within each medication class after matching. There are no statistically significant
differences in age, gender, comorbidity count, dual medication
class users, or pre-implementation period adherence between
matched pairs for either medication class.
Adherence to medication therapy, as measured by PDC, is
presented in Table 5 for the matched ZCP users and nonusers
within each medication class. Among users of antidiabetics, the

Vol. 20, No. 2

February 2014

JMCP

Journal of Managed Care Pharmacy 145

Evaluation of Increased Adherence and Cost Savings of an Employer Value-Based
Benefits Program Targeting Generic Antihyperlipidemic and Antidiabetic Medications

TABLE 3

Zero Copay Program Cost Benefit Component Work Sheet

Utilization and Cost Component
Antidiabetics
81.9%
PDC a for the comparison group in the baseline period (A)
PDC for the comparison group in the post-period (B)
73.1%
PDC for zero copay group in the baseline period (C)
81.8%
PDC for zero copay group in the post-period (D)
81.9%
Estimated PDC for ZCP in the absence of program
73.0%
Converted into 30-day fills equivalent
8.9
Converted into annual cost based on $5 copay per generic Rx as (b1)
$44.41
Induced demand (D-[B/A]×C) in PDC
8.89%
Converted into days supply (E)
32.4
The cost per generic 30-day script in the intervention period (before copay) (F)
$9.69
Cost of induced demand ([E/30]×F) as (b2)
$10.48
Total cost due to induced demand (b1+b2)
$54.89
Overall saving of the ZCP program PMPY as (a)
($36)
Net cost benefit of switching from brand to generic (a+[b1+b2])
$18.89
aThe value reflects average PDC for antihyperlipidemic and antidiabetic medications.
PDC = proportion of days covered; PMPY = per member per year; Rx = prescription; ZCP = zero copay.

TABLE 4

Antihyperlipidemics
77.6%
70.8%
77.7%
78.3%
70.9%
8.6
$43.13
7.41%
27.0
$9.69
$8.73
$51.86
$60
$111.86

Combined
79.2%
71.7%
79.3%
79.7%
71.8%
8.7
$43.67
7.91%
28.9
$9.69
$9.32
$53.00
$24
$77.00

Characteristics of Propensity Matcheda Zero Copay Users and Nonusers

Patient Group

ZCP Users
Mean (95% CI)
56.0 (55.3, 56.7)
0.5
(0.4, 0.5)
4.2
(4.1, 4.3)
0.7
(0.7, 0.8)
81.8 (80.3, 83.2)
57.4 (56.9, 58.0)
0.5
(0.5, 0.5)
3.8
(3.7, 3.9)
0.4
(0.4, 0.4)
77.7 (76.5, 79.0)

Metric

ZCP Nonusers
Mean (95% CI)
56.3 (55.5, 57.0)
0.5
(0.4, 0.5)
4.2
(4.0, 4.3)
0.7
(0.7, 0.8)
81.9 (80.4, 83.3)
57.1 (56.5, 57.6)
0.5
(0.5, 0.5)
3.8
(3.7, 3.9)
0.4
(0.4, 0.4)
77.6 (76.4, 78.8)

Age
Male gender
Antidiabetic users
Comorbidity countd
(n = 1,740)
Ratio of patients using both therapy classes
Pre-periodc PDC
Age
Male gender
Antihyperlipidemic users
Comorbidity countd
(n = 2,856)
Ratio of patients using both therapy classes
Pre-periodc PDC
a Propensity score was used to obtain 1:1 matches of ZCP users and nonusers.
bNo values are statistically significant.
cPre-period reflects the pre-implementation period.
dComorbidity count reflects the number of unique medical conditions identified for beneficiaries during the pre-implementation period.
CI = confidence interval; PDC = proportion of days covered; ZCP = zero copay.

difference in mean PDC between matched ZCP users and nonusers in the pre-period was not significantly different (81.8%
vs. 81.9%, P = 0.93). The mean difference was significant in
the post-period with ZCP users having a significantly higher
mean PDC compared with ZCP nonusers (81.9% vs. 73.1%,
P < 0.001). The change between the 2 periods was also significantly different between ZCP users and nonusers, whereby
adherence among users remained relatively steady but adherence for nonusers declined (0.1% vs. -8.8%, P < 0.001). Among
users of antihyperlipidemics, there was no significant difference in mean PDC between groups in the pre-period (77.7%
vs. 77.6%, P = 0.84); however, there was a significant difference
in the post-period between ZCP users and nonusers (78.3% vs.
70.8%, P < 0.001). The mean PDC change over time between
146 Journal of Managed Care Pharmacy

JMCP

February 2014

Vol. 20, No. 2

P Valueb
0.577
1.000
0.313
0.860
0.930
0.298
0.965
0.332
0.321
0.842

the antihyperlipidemic ZCP user and nonuser groups was also
significant (0.6% vs. -6.8%, P < 0.001) with adherence among
users remaining relatively stable and adherence declining in
the post-period for nonusers (Table 5).
The proportion of beneficiaries with greater than 180 gap
days by ZCP user status is also presented in Table 5. Among
antidiabetic users, there was a significant difference in the proportion of beneficiaries with more than 180 gap days between
the ZCP users and nonusers in the pre-period (8.3% vs. 5.5%,
P = 0.02) and post-period (10.0% vs. 19.1%, P < 0.001). The
change over time in the ZCP users group was also significantly
smaller compared with the ZCP nonusers group, which actually increased substantially in the post-period (1.7% vs. 13.6%,
P < 0.001). The proportion of beneficiaries with gap days
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TABLE 5

Pre-implementation and Post-implementation Adherence Measures for
Zero Copay Users and Nonusers

ZCP Users
ZCP Nonusers
Difference
Outcomes Metric
Mean (95% CI)
Mean (95% CI)
(95% CI)
P Valuec
a
Pre-period PDC (A)
81.8 (80.3, 83.2)
81.9 (80.4, 83.3)
-0.1
(1.7, -1.9)
0.930
Post-period PDC (B)
81.9 (80.1, 83.8)
73.1 (71.2, 74.9)
8.8
(11.3, 6.3)
< 0.001
PDC change (B-A)
0.1
(-1.6, 1.9)
-8.8 (-10.5, -7.0)
8.9
(11.4, 6.4)
< 0.001
Antidiabetic users
(n = 1,740)
8.3
(6.6, 10.0)
5.5
(3.8, 7.2)
2.8
(5.0, 0.5)
0.017
Pre-period % with gapb > 180 days (C)
Post-period % with gap > 180 days (D)
10.0
(7.7, 12.3)
19.1 (16.8, 21.4)
-9.1 (-5.9, -12.3)
< 0.001
Change (D-C)
1.7
(-0.9, 4.4)
13.6 (10.9, 16.2)
-11.8 (-8.2, -15.5)
< 0.001
77.7 (76.5, 79.0)
77.6 (76.4, 78.8)
0.2
(1.6, -1.3)
0.842
Pre-period PDC a (A)
Post-period PDC (B)
78.3 (76.9, 79.8)
70.8 (69.3, 72.3)
7.5
(9.5, 5.5)
< 0.001
PDC change (B-A)
0.6
(-0.8, 1.9)
-6.8 (-8.1, -5.4)
7.4
(9.2, 5.5)
< 0.001
Antihyperlipidemic
users (n = 2,856)
Pre-period % with gap > 180 days (C)
10.9 (9.2, 12.5)
10.8
(9.2, 12.4)
0.1
(2.3, -2.1)
0.950
Post-period % with gap > 180 days (D)
12.0 (10.0, 13.9)
22.0 (20.1, 23.9)
-10.0 (-7.3, -12.7)
< 0.001
Change (D-C)
1.1
(-1.1, 3.3)
11.2
(9.0, 13.4)
-10.1 (-7.0, -13.2)
< 0.001
a PDC indicates the proportion of days in the measurement period “covered” by prescription claims for the same medication or another in its therapeutic category.
b “% with gap > 180 days” measures the percentage of patients with a gap greater than 180 days in their medication utilization coverage.
cPaired t-tests were used to compute P values for continuous level variables, and McNemar’s test was used for proportions. The Bonferroni step-down adjustment was used
to control the family-wise error rate (FWER).36
CI = confidence interval; PDC = proportion of days covered; ZCP = zero copay.
Patient Group

TABLE 6

Prescription Utilization Pre-implementation to Post-implementation Trend:
Antidiabetic and Antihyperlipidemic Medications

ZCP Users
Outcomes Metric
Mean (95% CI) $
Pre-period PMPYa (A)
773
(700, 846)
Post-period PMPY (B)
1,354 (1,235, 1,472)
Antidiabetic users
(n = 1,740)
PMPY change (B-A)
581
(507, 654)
Cost change per 30 days supply of Rx
3
(1, 5)
220
(200, 241)
Pre-period PMPYa (A)
Antihyperlipidemic
Post-period PMPY (B)
271
(237, 304)
users
PMPY
change
(B-A)
51
(31, 70)
(n = 2,856)
Cost change per 30 days supply of Rx
-5
(-6, -4)
a Refers to count of unique beneficiaries within therapy class.
bPaired t-test was used to assess cost changes.
CI = confidence interval; PMPY = per member per year; Rx = prescription; ZCP = zero copay.
Patient Group

greater than 180 was virtually equal between the antihyperlipidemic ZCP users and nonusers during the pre-period (10.9%
vs. 10.8%, P = 0.95). However, in the post-period and when
examining the difference over time (post-period minus preperiod), there was significant difference between the groups
(post: 12.0% vs. 22.0%, P < 0.001, change: 1.1% vs. 11.2%,
P < 0.001; Table 5). Similar to antidiabetics, this metric did not
change much over time for ZCP users; however, the proportion
of nonusers with a significant gap in days coverage increased
significantly in the post-period compared with the pre-period.
Table 6 displays the total cost PMPY incurred by ZCP users
and nonusers during the pre-period to the post-period within
each medication class. Antidiabetic ZCP users had significantly
lower pre- and post-period PMPY costs compared with nonusers (pre-period: $773 vs. $993, P < 0.001; post-period: $1,354

www.amcp.org

ZCP Nonusers
Mean (95% CI) $
993 (920, 1,066)
1,577 (1,458, 1,695)
584
(510, 657)
10
(8, 12)
346
(326, 367)
489
(456, 523)
143
(123, 163)
0
(-1, 1)

Difference
(95% CI) $
-220 (-117, -323)
-223
(-57, -389)
-3
(99, -106)
-7
(-4, -10)
-126
(-98, -155)
-219 (-172, -265)
-93
(-65, -120)
-5
(-4, -6)

P Valueb
< 0.001
0.009
0.951
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

vs. $1,577, P = 0.009). There was no significant difference in
the change pattern in PMPY between antidiabetic ZCP users
and nonusers (P = 0.95; Table 3). However, the cost change
per 30 days of medication differed significantly between the
2 groups, whereby ZCP users had a significantly lower rise in
cost compared with nonusers ($3 vs. $10, P < 0.001). Among
antihyperlipidemics, ZCP users had significantly lower PMPY
costs pre- ($220 vs. $346, P < 0.001) and post-implementation
($271 vs. $489, P < 0.001). They also had a significantly smaller
increase in PMPY over time compared with nonusers ($51 vs.
$143, P < 0.001). Furthermore, the cost change per 30 days of
medication was significantly lower for ZCP users compared
with nonusers ($-5 vs. $0, P < 0.001; Table 6).
We further analyzed the sources of gain and loss to the
employer from the different effects of the program. We
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estimated the effect of the employer’s cost of implementing the
ZCP as the sum of 3 components (Table 3): (a) the cost of waiving the $5 generic copay; (b) the cost of the induced demand
for additional days supply, and (c) the savings due to members
switching from brand to generic drugs.
To estimate the cost of the waiver of the $5 copay for a
30-day supply, we used the experience of the comparison
group to estimate the PDC for all ZCP members in the absence
of the program. PDC for the comparison group in the baseline
year was 0.792. The PDC fell to 0.717 in the comparison group
in the following year, or a reduction of 9.5%. The baseline PDC
in the zero copay group was 0.793; the estimated PDC for this
group in the absence of the ZCP program was (0.717/0.792) ×
(0.793) = 0.718, or 8.70 30-day fills. Thus, we estimated that
the cost of the copay waiver (assuming no induced demand)
was $5 × 8.7, or $43.67 (Table 3).
The cost of induced demand (additional generic drugs dispensed to the ZCP population) represents an increase in cost
to the employer. The difference between the expected PDC for
the participating group and the actual PDC for this group was
(0.797 – 0.718) = 0.079. Applying this difference in PDC to 365
days supply, we derived an induced demand for 28.9 additional
days supply. The cost per generic 30-day prescription in the
intervention period was $9.69 before copay. Hence, the estimated cost of the induced demand was (28.9/30.0) × ($9.69)
or $9.32 (Table 3).
We previously calculated the overall effect of the ZCP program as a net cost reduction of $24.00 PMPY. The effect of
generic switching is a reduction in the employer’s cost, which
we estimate as the difference between the net cost reduction of
$24.00 PMPY and the increase in cost due to the 2 factors above
($53.00), or $77.00 PMPY (Table 6).
■■ Discussion
This VBBD program was an opt-in program consisting of a
disease management component with a reduction in medication copayment as an incentive for participation. This study
adds to an existing body of literature concerning other VBBD
programs that have used an opt-in design with a disease management component using the zero copay mechanism as an
incentive.37-41 However, this program was unique from other
published opt-in studies because it only lowered the copayment for generic medications used to treat the 2 conditions as
an incentive. The other opt-in studies did not specify that they
restricted the copayment reduction to a specific medication
type (i.e., generic only).37-41
This ZCP program achieved an enrollment rate of 17%
among eligible beneficiaries taking antidiabetic medications
and 14% among eligible beneficiaries taking antihyperlipidemic medications during the first 12 months of the 18-month
post-implementation period. This is a smaller proportion than
the only other study we found that included enrollment statistics, The Asheville Project. The Asheville Project’s diabetes
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management program enrolled 43% of those eligible for the
program with a similar time frame.41 It is possible that a higher
proportion enrolled in The Asheville Project because of the
incentives it provided. For example, the project provided persons that opted into the program a free glucometer and waived
copayments for diabetic supplies. Furthermore, to our knowledge, all diabetes medications were eligible for copayment
reductions, not just generic medications.41
The current study found a PDC change for ZCP users of
0.1 percentage points for antidiabetics and an increase of 0.6
percentage points in antihyperlipidemics from pre- to postimplementation of the ZCP program. Two other studies that
examined a 1-year change in adherence after implementation of the VBBD program targeting medications for chronic
conditions found increases in adherence ranging from 0.94.0 percentage points.17,42 However, the design of the other
studies differed from the current study in several ways. First,
these studies did not include an opt-in process—beneficiaries
received the benefits of the program without an enrollment
process. Furthermore, they did not limit the reduction in
copayment exclusively for generic medications and did not
require participation in a disease management program.17,42 It
should also be noted that these comparison studies used medical possession ratio, as opposed to PDC, to measure adherence.
Taken together, the differences in study design and measurement between previous studies and the current study limit our
ability to draw any conclusions based on the differences found.
Perhaps the most striking result of this study was the impact
of participation on adherence between ZCP users and nonusers.
Among ZCP users, the program appeared to sustain the preimplementation adherence rate into the post-implementation
period, whereas the adherence rate for the nonusers declined
in the post-implementation period. This result suggests that
the program may serve to prevent reductions in adherence over
time. Another study found similar results. A retrospective prepost study conducted by Choudhry et al. (2010) evaluated the
impact of a VBBD program that reduced the copay for statins
and a medication to treat clotting disorders.16 This study found
that the VBBD program served to prevent the decline in adherence post-implementation for the intervention beneficiaries,
while adherence for the comparison group continued to decline
in the post-implementation period.16 Furthermore, our study
found through the difference-in-difference analysis that the
percentage of change over time differed between ZCP users
and nonusers for both medication classes, with a more positive adherence among ZCP users relative to nonusers. Other
VBID studies with a difference-in-difference study design have
reported similar results.16-18,30,43-45
Even with the increase in mean per-beneficiary prescription
cost for the payer after the implementation of the program for
both participants and nonparticipants, the increase was generally smaller for participants and statistically smaller among
ZCP users of antihyperlipidemics compared with nonusers.
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Furthermore, the mean per-beneficiary cost change from preto post-implementation per 30 days of medication for the payer
was significantly smaller when comparing the ZCP users in
both classes with nonusers. In fact, for antihyperlipidemics,
ZCP users saw a decrease in mean per-beneficiary 30-day medication cost over time. Other studies have generally found VBID
programs to either be cost neutral or to provide modest savings
for payers, although the costs being measured and methods of
measurement varied across studies.37,40,45,46
Limitations
Given that beneficiaries could enroll in the program during the
first 12 months of the post-implementation period, it is possible that the amount of time during the post-implementation
period when a beneficiary was a ZCP user could have varied.
The effect of this limitation is likely to bias results toward the
null and lead to a conservative estimate of findings between the
ZCP users and nonusers. While program users and nonusers
were propensity matched, there were factors that we were not
able to control. For example, ZCP users may have been more
willing to change from a brand name to a generic equivalent or
more likely to have already been on a generic medication prior
to program implementation. In addition, due to the limitations
of the data (limited variables), it was not possible to adjust for
all potential predictors of adherence, such as socioeconomic
factors. We also only examined one aspect of cost, namely
prescription drug costs. It is possible that the economic effects
of positive impact on adherence reach beyond these savings to
savings in other medical and productivity costs, which were
not examined in the current study. Finally, we were unable to
determine if it was the reduction in copay or the disease management program, or both, that accounted for the sustained
adherence among participants over time.
■■ Conclusions
This VBBD program (case management/wellness program
combined with the zero copay incentive) had the intended
effect of positively impacting adherence to medications used
to treat diabetes and high cholesterol for program participants
compared with nonparticipants. This difference was mostly
via a sustained adherence level among participants in the postimplementation period compared with a decline in adherence
among nonparticipants. The program was also associated with
a relative cost savings for payers among participants compared
with nonparticipants, even though adherence (i.e., prescription drug utilization) among participants was higher compared
with nonparticipants. Given the low rate of enrollment into the
program, an analysis of reasons for low participation rates is
warranted. It is possible that with a higher rate of enrollment,
the project’s effects could be even more far-reaching.
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