EDITORIAL

What Do We Really Know About VBID?
Quality of the Evidence and
Ethical Considerations for Health Plan Sponsors

Kathleen A. Fairman, MA, and Frederic R. Curtiss, PhD, RPh, CEBS

As health care proposals are debated and specific reforms are imple-
mented, there will be a vital need for solid, credible, actionable infor-
mation about the impact of current policies. ... To meet the needs of
health care reform, research will need to be significantly more respon-
sive to demands for findings that are timely and actionable.’

n March 2009, the Agency for Healthcare Research and
IQuahty (AHRQ) convened a meeting of “policymakers,

researchers, and producers of health care data” to “begin
developing a strategy to optimize the availability of informa-
tion and data for enactment and implementation of health
care reform.”! The needs described by participants were as
expected: timely information about “the likely concrete effects
of unique, specific policy proposals,” provided with an eye to
“the specific levers available to policymakers,” developed with
a “clear and transparent” methodology, and assessing “the
impact on the public sector and consumer.” It is telling that
the need for “solid data” was emphasized by “veterans of past
health care reform efforts,” who also observed that current data
needs “are much broader.”!

Data Promulgated Versus Data Used:

Is There a Credibility Gap?

The AHRQ’s envisioned role for accurate and transparent data
in developing and monitoring a redesigned health care system
represents an optimal scenario—if health care research “builds
it,” policymakers “will come.” Yet, the ways in which health
plan sponsors actually obtain and use information in making
benefit design decisions may not match this expectation. A
Diamond Management/Willis North America survey of large
and small employers in a variety of industry sectors, conducted
after passage of the Patient Protection and Affordable Care Act
(PPACA) using an unreported sampling methodology, found
that a slight majority (736 of 1,400, 52.6%) of respondents
cited “in-house personnel” as their primary source of infor-
mation about “the health care reform statute or regulations.”?
Insurance brokers and carriers were cited as a primary infor-
mation source by 25.1% and 6.6%, respectively. Only 5.2%
said that their primary information source was “free resources
and tools as published by government agencies.”? Recent news
reports also suggest that employers currently rely primarily
on consultants to guide their planning for implementation of
PPACA, including choices of cost-sharing levels and benefit
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designs.? Similarly, only 6% of human resource and benefits
managers responding to a 2010 Kaiser Family Foundation/
Health Research & Educational Trust health benefits survey
(N=2,046, response rate 47%) reported that they “review
performance indicators for their health plan’s service or clini-
cal quality,” and of that small group, only 18% reported using
Healthcare Effectiveness Data and Information Set (HEDIS)
measures promulgated by the National Committee for Quality
Assurance.*

Various factors may explain employers’ apparent reluctance
or inability to use externally promulgated information about
health care policy and quality. One is organizational size;
large and small employers generally exhibit markedly different
responses to external change.** However, as we have observed
previously, another possible reason for what appears to be
inexplicable indifference to the guidance of external “experts”
is appropriate wariness about recommendations that have not
yet been tested in rigorous research.’ That is, the most skeptical
decision makers may be the best informed about the limita-
tions of available evidence. A growing body of work suggests
that even widely used standards, such as ambulatory care met-
rics that are endorsed by key quality measurement organiza-
tions® and infectious disease treatment guidelines promulgated
by the Infectious Diseases Society of America,” are commonly
supported primarily by expert opinion or a methodologically
suboptimal evidence base. Moreover, guidelines supported
solely by observational evidence and/or expert opinion are
commonly refuted and replaced when subjected to the more
rigorous test of a randomized controlled trial.®

Slow Uptake of VBID: Information Gap or

Sensible Decision Making by Plan Sponsors?

The Rx Outcomes Adviser, a recently launched blog intended
to provide health plan sponsors with actionable and evidence-
based information about pharmacy benefits, highlighted in an
early posting the costs and benefits of value-based insurance
design (VBID), the lowering or waiving of copayments for
“high-value” medications in an effort to increase their use.’
Because the blog’s purpose is to help decision makers navi-
gate the challenge of reviewing and applying health outcomes
research to make well-informed policy decisions,'” a focus
on the cost-effectiveness of VBID is particularly appropriate.
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Section 2713(a) of the PPACA calls for the creation of guide-
lines to “permit a group health plan and a health insurance
issuer offering group or individual health insurance coverage
to utilize [VBID],”"! suggesting that whether to adopt a VBID
for the drug benefit may become an increasingly important
question for payers.

Yet, despite being launched more than 9 years ago as “a
concept that stands on science and equity”'? and sustained by
financial support from the pharmaceutical industry>'* and
enthusiastic popular press coverage,'”*” VBID (initially termed
“benefit-based copay”) has not caught on among the majority
of health plan sponsors. Recent VBID use rates are estimated
at approximately 20%, and plan deductibles over the past few
years have generally trended higher, not lower.'®-2* For example,
when 507 employers with at least 1,000 employees were asked
in the 2010 National Business Group on Health/Towers Watson
(NBGH/TW) survey to indicate benefit design strategies that
they had used during 2010, reductions in “pharmacy copays
or coinsurance for those with chronic conditions” were cited
by 19% of employers. Of 37 strategies mentioned in the 2010
survey, only 2 were used less often than copayment reductions:
increasing the use of selective provider networks and providing
incentives to use personal health records. In contrast, 23% of
employers reported having “significantly” increased “pharmacy
copays, deductibles or coinsurance” in 2010; 54% reported
offering a consumer-directed (high-deductible) health plan
(CDHP); and the percentage of CDHPs covering “preventive
prescription drugs” at 100% (i.e., no patient cost-sharing) was
just 20%."® When asked about their plans for 2011, 28% of
employers reported planning to significantly increase phar-
macy cost-sharing requirements, and total estimated CDHP
availability was expected to grow to 61%.'® Although reluctance
to expend funds on health care in a declining economy was
no doubt partly responsible for these trends, it is notable that
employers were willing to make investments in other areas.
For example, the percentages offering programs for lifestyle
behavioral change, health coaching, and smoking cessation
were 50%, 56%, and 76%, respectively.'®

Another indication of lukewarm interest in VBID is the
less-than-enthusiastic treatment it receives from most large
pharmacy benefits management (PBM) companies. This phe-
nomenon is curious and worthy of attention because PBMs
can be exceptionally customer-focused and would presumably
embrace customer demands that are popular in the market-
place, since they typically do not bear financial risk (e.g.,
capitation) for the cost of pharmacy benefits. Yet, instead of
pharmacy copayment reduction intended to improve medica-
tion adherence, PBMs focus more attention on alternative strat-
egies that include dispensing medication in 90-day supplies,
increasing direct contact between pharmacists and patients,
providing targeted refill reminders to nonadherent patients,
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and implementing or enhancing clinical disease management
programs (DMPs).*?® The annual drug trend reports (DTRs)
of PBMs, which reflect their marketplace strategies and benefit
design recommendations, suggest a recognition that nonad-
herence is a multifaceted phenomenon encompassing negative
perceptions about medications and side effects, patient char-
acteristics (e.g., low literacy, forgetfulness), and therapeutic
complexity requiring pharmacist intervention.****

However, the topic of VBID has not been avoided altogether
by PBMs. A few PBMs have reported observational investiga-
tions of the association between out-of-pocket cost and medica-
tion use?"?*3% or between medication adherence and all-cause
health care costs.” In a balanced approach to VBID, a health
plan-owned PBM advises against zero-dollar copayments
because “even as little as $5 per prescription gives the benefit
more perceived value to members;” suggests that plan sponsors
“carefully consider whether value-based pharmacy benefits
are a good fit” for members with adherence of less than 80%
for medications to treat diabetes, high blood pressure, or dys-
lipidemia; and recommends that to improve cost-effectiveness,
sponsors consider copayment reductions for generic drugs
only.?® These observations, and the advice of most PBMs to use
a variety of tools and messaging strategies to improve adher-
ence, are consistent with behavioral economics research sug-
gesting that consumer purchasing behavior is neither entirely
rational nor based solely on price.?

Peer-reviewed evidence about the reasons for payers’ reluc-
tance to adopt copayment reduction strategies is currently
unavailable. However, popular press and industry reports
suggest that major factors in the slow uptake for VBID include
(@) the “potential for short-term increase in utilization and
cost” with “uncertain” health benefits,?***> (b) the possibility of
“unintended incentives” that could reduce generic drug utiliza-
tion if brand drug copayments are reduced too much,* and (c)
synergies between business interests and the use of alternative
adherence promotion strategies.”

Payer Perspectives on High Cost and

Uncertain Evidence for VBID

A PBM medical officer interviewed for an October 2009 report
on novel business models in the PBM industry cited a focus
on improving medication adherence as an important market
niche. Although noting that medication nonadherence repre-
sents a “tremendous opportunity ... to lower medical costs, like
[emergency room] visits for asthmatics,” the PBM executive
argued against using copayment waivers to promote adher-
ence, largely because of the high cost of VBID relative to other
strategies that the PBM advocates as more effective: “Benefit
designs that eliminate copays increase compliance by 1 to 5
percent, but a company takes on a huge additional expense by
absorbing the copay. We found that moving patients to [mail
order pharmacy] is the single most important thing you can
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do to improve adherence.”®® The DTR of a health plan-owned
PBM similarly acknowledges that “quantifying the [return-on-
investment] for [VBID] is challenging” because “medical costs
avoided, improved quality of life, reduced absenteeism and
other positive outcomes are often cited but can be lost when
incentives are applied too broadly.”*

Popular press interviews with benefit design consultants
reported in May 2009 also suggested that cost relative to
uncertain benefit is an important consideration for employers
in making decisions about VBID, with one consultant noting
that because of the economic downturn “it’s a little bit harder
to get approval for reducing copays, especially when results are
a little bit squishy” and another suggesting that growth in the
copayment waiver trend is limited because “there’s not a ton
of data” about the effects of VBID on overall medical cost.*!
Nonetheless, a November 2010 press report on adopters of
VBID suggested that the estimated 18% of employers with a
chronic medication copayment waiver or reduction in place
as of 2009 “are convinced this [approach] works, despite an
absence of rigorous research to back them up.”*

Still, lack of reliable evidence about VBID may not be the
only reason for tepid response to it by most PBMs. First, PBMs
that own mail order pharmacies have an interest in using
copayment incentives to encourage use of mail order by refill
customers and might be expected for business reasons to rec-
ommend 90-day supplies, although some PBMs recommend
90-day dispensing for community pharmacies as well as mail
order.?® Second, PBMs may be reluctant to recommend copay-
ment reductions for brand medications for reasons that include
client preference and higher profit margins on generic than
brand drugs because of “spread” pricing.*?

Notably, however, research evidence suggests that both of
these PBM business interests are congruent with the needs of
health care consumers. That is, consistent with PBM recom-
mendations, mail order use is cost-effective for plan spon-
sors®* and positively associated with adherence to chronic
medication therapy,° although randomized trials of the
effects of mail order pharmacy use on patient outcomes are
clearly needed.’” Also supporting PBM recommendations are
the findings of AHRQ-funded comparative effectiveness analy-
ses suggesting that generic medications for high-prevalence
chronic conditions, such as hypertension and diabetes,*®*° on
average provide equivalent therapeutic effect at equivalent or
better safety—a remarkable bargain for patients considering
that 90-day supplies of generic drugs to treat high-prevalence
chronic conditions are commonly available for $10-$12 in
large community pharmacies.*

Proposal to Offset VBID Costs: Higher Cost Sharing for
“Low-Value” Services

VBID proponents rightly point out that the net total cost of
a VBID program consisting only of copayment reductions
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“critically depends on whether the incremental spending on
the targeted services, such as hypertension medication, can
be offset through a decrease in adverse events, such as hos-
pitalizations.”* In other words, does a health plan sponsor
that pays for both medical and pharmacy benefits and incurs
higher pharmacy benefit costs because of reducing or waiving
copayments for medications to treat high-prevalence chronic
conditions (e.g., diabetes, hypertension, dyslipidemia) reap
the benefit of healthier enrollees who incur fewer catastrophic
medical events (e.g., myocardial infarctions [MIs], strokes) as
a result of increased medication use? More importantly, do
health plan members—who ultimately pay a portion of the
cost of health policy decisions in their share of health plan
premiums—experience increased, decreased, or unchanged
health benefits when the health plan sponsor implements VBID
copayment reduction?

A transparent “plausibility calculator” analysis, designed and
reported by Melnick and Motheral in the March 2010 issue of
JMCP, suggests that “health plan sponsors are highly unlikely
to experience net savings by implementing VBID programs,
even under generous assumptions, for 2 reasons.”* First, price
elasticity for medications is generally low in commercially
insured groups, meaning that most copayment reductions go
to patients who would have been equally compliant without
the copayment savings. Second, in a population of commer-
cially insured enrollees “with varying risk levels,” the baseline
risk of avoidable expensive medical events (e.g., emergency
room [ER] visits and hospitalizations) is low, meaning that it
is mathematically nearly impossible for increased medication
compliance to prevent a sufficient number of expensive events
to offset the costs of copayment reductions.*

Advocates of VBID have argued based on “break-even”
economic modeling that VBID “can be effective”* but acknowl-
edge that “direct medical savings from increased use of services
with strong evidence of clinical benefit are unlikely to finance
the entire [VBID] investment in the short term.”" Thus, these
VBID proponents support “investments in processes to define
low-value care” and a benefit design that “couples cost-sharing
reductions for high-value services with cost-sharing increases
for services not identified as high value.”* This suggestion has
led to an important emerging issue for employers considering
VBID adoption—provider and patient acceptance of higher lev-
els of cost-sharing for services deemed “low-value.”!*##*

The Payer’s Dilemma: Value to Whom?

Methods for defining a “low-value” service are in their
nascence and are far from straightforward. Fendrick et al.
(2010) have suggested that services should be defined as
“low-value” if they “result in harm—for example, services with
D designation that are discouraged by the [U.S.] Preventive
Services Task Force” (USPSTF)—or, more broadly, if their cost
is “deemed too expensive for the health benefits produced.”*
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Health economist James Robinson has argued that “low-value”
services should be subsets of “high-cost health services,” such
as “biopharmaceuticals, implantable medical devices, advanced
imaging modalities, and specialized surgical procedures.”**
Various methods would be used to determine which high-
cost services would fall into the “low-value” subset, depend-
ing on the clinical circumstances. For biopharmaceuticals,
for example, Robinson proposes that value might be defined
based on the patient’s “clinical indication, disease severity, and
comorbidities,” perhaps in conjunction with practice setting
characteristics including “physician specialty, the presence of
care coordination, and patient education services.” He suggests
that U.S. Food and Drug Administration (FDA) approval might
also be used as an indication of value (i.e., drugs used off-label
would be subject to higher patient cost sharing), perhaps in
conjunction with a drug compendium or “an authoritative,
evidence-based care pathway.”** For implantable devices (e.g.,
stents, pacemakers), he proposes that payers “cover the basic-
function device, leaving the patient to buy up to a higher-
function alternative—unless the higher-function device were
known to offer a clinically better outcome to this particular
type of patient” as determined by “the health plan’s medical
management professionals in consultation with the patient’s
physician.”** And, for common surgeries, such as knee replace-
ments, “the insurer could specify a contribution that it would
make, with the contribution based on the payment rate for the
most efficient provider team in the local market. The patient
would be assigned responsibility for paying the extra costs
incurred if a higher-price provider team is chosen.”** Putting
aside the complexity of designing, maintaining, and adminis-
tering a system like that envisioned by Robinson, 2 important
and potentially controversial issues are apparent.

Whose “Evidence-Based Conclusion” Prevails in Determin-
ing “Value?” First, key organizations, viewing the same evi-
dence, often reach different conclusions about the value of
medical services. For example, the suggestion by Fendrick et
al.* to assign a “low-value” designation to USPSTF “D” services
is reasonable, but the USPSTF currently has a D designation for
teaching women to perform monthly breast self-examinations
(BSE)® and, at this writing, appears poised to give prostate
cancer screenings for men in all age groups a D designation in
an upcoming meeting.*® In contrast, screening guidelines pro-
mulgated by the American Cancer Society (ACS) describe BSE
training and prostate cancer screening as options that should
be made available to patients and providers, depending on the
patient’s level of risk and personal preferences.**

Similarly, the USPSTF currently has a C designation for
mammography before the age of 50 years, meaning that the
USPSTF “recommends against routinely providing the ser-
vice” because “there is at least moderate certainty that the net
benefit [of the service] is small” after accounting for both
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benefits and harms associated with the screening process;
these harms include primarily “psychological harms, unnec-
essary imaging tests and biopsies in women without cancer,
and inconvenience due to false-positive screening results” and
“overdiagnosis,” defined as the detection and treatment “of
cancer that would never have become clinically apparent.”*
Nonetheless, the USPSTF recognizes the possibility of “con-
siderations that support providing the service in an individual
patient,” including “the patient’s values regarding specific ben-
efits and harms.”® In contrast, the ACS recommends annual
mammograms beginning at 40 years of age “and continuing for
as long as a woman is in good health.””' The American College
of Radiology (ACR) goes a step further in describing the value
of screening mammography for women aged 40 to 49 years,
calling the USPSTF recommendations “ill advised and danger-
ous” and “unconscionable,” describing annual mammography
screening for women aged 40 years or older as “one of the
major health care advances of the past 40 years,” and arguing
that the USPSTF “selectively reviewed the literature, ignor-
ing hundreds of well-regarded studies on the subject.””* This
controversy leaves a payer that is trying to define cost-sharing
levels based on “value” with an obvious and seemingly irrecon-
cilable conundrum: which evidence-based conclusion should
the payer adopt in determining the value of mammography for
women aged 40 to 49 years—that of the USPSTF, the ACS, or
the ACR?

Ethical Considerations in Deeming Services “Low-Value”
When Evidence is Uncertain. Second and more important, a
policy of redirecting scarce resources from one patient group
(users of high-cost medical services, often for catastrophic ill-
ness) to another patient group (users of chronic medication
therapy for high-prevalence conditions, often for primary
prevention) has profound ethical implications that require
thoughtful consideration of the evidence about the proposed
policy change. In other words, consistent with the principles
of comparative effectiveness research, appropriate and ethical
resource allocation requires reliable and valid evidence about
the costs and benefits of available alternatives. Yet, as Choudhry
et al. (2010) observed in a recent review, “there is a paucity of
data to indicate for which services cost sharing should be
increased,” as well as a “lack of evidence” about whether drug
copayment reductions “will yield better health outcomes and
lead to reductions in other health care costs.”™* This lack of evi-
dence makes the resource allocation shifts suggested by VBID
proponents ethically questionable at the present time.

These ethical implications become even more cogent when
one considers the possibility that reduced brand drug copay-
ments could potentially incentivize patients to use brand
medications for therapeutic purposes that could be served with
generics, a phenomenon of “unintended incentives.”** Such
incentives reduce the affordability of the benefit, both overall
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and—a point that often goes unnoticed—for the individual
patient who pays an unnecessarily high, albeit reduced, copay-
ment for the brand drug.

The clinical implications of potentially encouraging greater
first-line brand drug use should also be thoughtfully consid-
ered because the risks and benefits of newer medications are
sometimes not as fully understood prior to FDA approval as
they are in the postmarketing phase. The history of rosiglita-
zone—a top-selling diabetes drug that was initially approved
in 1999 but “significantly” restricted by the FDA in September
2010 because new studies suggested that it elevated cardiovas-
cular event risk—provides a case in point.”>>*

Early Responses to Defining “Low-Value” Services. Given
these uncertainties, it is perhaps not surprising that early efforts
to implement VBID programs encompassing both copayment
reductions for “high-value” services and copayment increases
for “low-value” services have been met with skepticism and
controversy. In March 2010, Kaiser Health News reported that
5 insurers in Oregon had begun offering a benefit design that
provided free or low-cost physician visits and prescription
drugs for certain chronic conditions (asthma, congestive heart
failure, diabetes, depression, heart disease, chronic bronchitis,
and emphysema) but required much higher patient cost shar-
ing for “treatments deemed overused.”> Patients using targeted
“overused” treatments—such as knee or hip replacement,
coronary artery bypass surgery, stent placement, hysterectomy,
certain imaging examinations, and ER visits—would pay
double the usual plan deductible, double the office visit copay-
ment, and up to one-half of hospitalization and ER cost, up to
an annual out-of-pocket maximum of $1,500 for individuals
and $3,000 for families. Only 1 employer, a steel manufacturer,
adopted the plan offering, and its head of benefits estimated
that only 7% of workers would select it.”

Detractors of this and similar VBIDs argue that the designs
fall into a “danger zone of limiting access to medical care” and
that they represent “too much of a blunt instrument.”> For
example, not every patient with heart disease can be treated
medically instead of surgically, and “while researchers say that,
overall, too many hysterectomies are performed, women with
uterine cancer have little choice.” When the state of Oregon
implemented a similar VBID for its public employees in 2010,
its planning group “ruled out including cardiac treatments and
hysterectomy in the higher-cost [category of] coverage because
doing so was considered too contentious.”®

Inaccurate Descriptions Hamper Efforts to Evaluate VBID

The important task of finding answers to the question of VBID’s
effectiveness in improving patient health has been complicated
by deficiencies in the base of evidence about pharmacy benefit
copayment change. We noted in a 2008 editorial that evidence
suggesting an effect of VBID on medication adherence was
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scant and methodologically nontransparent.”” We have also
noted that the “case” for the negative effect of typical copay-
ment increases on adherence has been made primarily with
research employing observational designs in which association
was sometimes erroneously equated with causation; quasi-
experimental (pre vs. post with comparison group) studies of
typical copayment increases in commercially insured groups
have generally found positive outcomes for patients and plan
sponsors.8-6!

Unfortunately, much of the literature on cost sharing has
tended to overstate or misstate previous research findings,
suggesting that cost sharing had a greater influence on medica-
tion adherence than was actually documented in the original
work. For example, in discussions of cross-sectional analyses
comparing higher versus lower cost sharing levels, one some-
times sees references to “price responsiveness” to “[copayment]
changes” when no copayment change was measured®® or to
“adherence” outcomes from studies that included no measures
of adherence;”” and seemingly small but often substantively
important discrepancies are common. In a recent example, a
2008 study by Sedjo and Cox® of changes in statin utilization
following simvastatin (Zocor) patent expiration was among
the studies cited in the introduction to a research article to
support a statement that medication adherence increases by
2%-5% in the first year after VBID implementation.®> Sedjo
and Cox did find that following simvastatin patent expiration
and the resulting change from a brand to generic copayment
(not a VBID program implementation), the medication pos-
session ratio (MPR) for simvastatin users increased by a mean
adjusted 0.52%, compared with an MPR decline of 2.02% for
users of brand statins other than simvastatin, who experienced
no copayment decrease. However, they also found that among
patients who experienced the greatest copayment decreases
measured in the study, more than $15, price elasticity was
—0.02—that is, no meaningful price responsiveness; and, they
found that the percentages of patients whose MPR increased
from less than 80% before patent expiration to at least 80%
after patent expiration were 10.5% in the simvastatin group
and 10.0% in the group using other brand statins—that is, no
meaningful difference.®

A more serious discrepancy appeared in the introduction
to a recently published research article, in which a study by
Huskamp et al. (2003) was cited to support the statement that
“prescription drug benefits that shift greater costs to consum-
ers or increase barriers to access can result in lower rates
of drug treatment, poorer adherence, and increased rates of
treatment discontinuation.”® This description is inconsistent
with the actual finding of Huskamp et al. that a change from
a single-tier $7 copayment to a 3-tier $8/$15/$30 benefit,
but not a change from a 2-tier $6/$12 to a 3-tier $6/$12/$24
benefit, was associated with a reduced probability of using
medication in 3 therapy classes (proton pump inhibitors,
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angiotensin-converting enzyme [ACE] inhibitors, and
statins).®® More importantly, Huskamp et al. found that
treatment discontinuation rates were significantly higher for
patients who experienced a $23 copayment increase (from $7
to $30) but not for patients who experienced a $12 copayment
increase (from $12 to $24). And, perhaps because of type 1
error or an unmeasured confounder, among patients taking
ACE inhibitors, treatment discontinuation rates were lower (not
higher) for the patients who experienced a copayment increase
from $12 to $24 than for patients whose copayments remained
unchanged at $12—that is, persistence with ACE inhibitor
therapy was better for patients with a higher copayment.®

The Huskamp et al. study has been inaccurately described
elsewhere including a 2008 commentary, which indicated that
“when an employer increased cost-sharing requirements by
about $10 to $20 per prescription...21% of patients stopped
taking their medication for high cholesterol (compared with
11% in a control group);”®* the actual research finding by
Huskamp et al. for a group experiencing a copayment increase
of approximately $10 was that 3 of 33 (9.1%) statin users whose
copayment increased by $12 versus 1 of 25 (4.0%) statin users
without a copayment increase discontinued statin use, a non-
significant difference (P=0.45).°"

The same commentary, an assessment of policy implica-
tions from the Rand Health Insurance Experiment (RHIE) and
selected observational studies, indicated that by discouraging
use of appropriate health care services, cost sharing “could lead
to additional hospitalization, emergency department visits, and
even death.”®* The RHIE did find that higher levels of cost shar-
ing led to reduction in use of health care services, including
both those deemed essential and nonessential by RHIE inves-
tigators; yet, the RHIE found that these service use reductions
had no effects on health except for a few minor outcomes (e.g.,
vision, dental, and increase of an average 3 millimeters mer-
cury [mm Hg]| in diastolic blood pressure) that were limited
to low-income RHIE enrollees only.>® In contrast to the com-
mentary’s portrayal, RHIE authors even argued in 1987 and
1992 that their finding of “enormous potential savings” from
cost sharing, with “little apparent health impact on the kind of
people who typically are covered under employer health insur-
ance,” may have prompted plan sponsors to increase coinsur-
ance and deductibles in the years immediately following the
RHIE’s publication, resulting in large health care cost savings
nationwide.®>¢7

New Observational Evidence

About VBID Copayment Reduction

Since publication of our earlier observations about deficien-
cies in research on VBID,**" new copayment reduction stud-
ies using nonrandomized comparison groups have been
published 2636871 and an additional study® measured the
association between medication adherence and all-cause health
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care costs (Appendix). Although all the VBID studies provided
evidence that implementation of VBID might have a small
favorable effect on medication adherence, none provided the
information that payers need to make an informed decision
about VBID because of serious problems in reporting, program
design, and effect calculation.

No Information About Generic Utilization. None of the
new studies of VBID reported its effect on generic utiliza-
tion,**0%8-71 an especially important omission for programs in
which copayment reductions either included brand drugs?*7
or were limited to brand drugs.®®"" Failure to report the effects
of brand drug copayment decreases on generic drug utiliza-
tion is especially problematic because previous observational
investigations have found an association between prescription
drug cost-sharing increases and increased use of lower-cost
medications (i.e., generic and preferred brand drugs) in the
same therapeutic class.”®¢!

No Information About Payer Cost. None of the new VBID
studies reported the cost of the intervention to the payer.?*%*687!
A report by Gibson et al. (2011a) of a program in which coin-
surance rates for brand antidiabetic drugs were reduced—from
20% for tier 2 and 35% for tier 3 to the 10% level previously
in place only for generic medications—is especially notable
because it purported to show a favorable return-on-investment
(ROD) attributable to medical cost offsets but actually measured
total costs, not payer costs.”" In other words, the calculation
ignored the cost to the employer for the copayment waivers
(i.e., the cost shift from patient to payer); thus, its results do
not represent ROI from the payer perspective. The report also
indicated significant effects for VBID only for a subgroup of
patients enrolled in a DMP but did not report the cost of the
DMP. This omission of DMP costs is especially important
because the program was intensive, including nurse telephone
outreach, coaching, and monitoring, in addition to numerous
written educational components.” Thus, despite the indication
in the article’s title that VBID coupled with a DMP “produced
savings,” the study did not address that research question.

In another report by Gibson et al. (2011b) of a copay-
ment reduction intervention for medications to treat diabetes,
asthma, and hypertension, the authors “raise the prospect
that this program may have saved the company money by
reducing other medical costs” because “clinical effects such as
changes in glucose levels, blood pressure, and lung function-
ing might have occurred,” but no assessment of these measures
was made, and the report’s quantitative analysis indicated no
significant association between VBID and any of 3 measures
of spending (pharmaceutical, medical, or total) during the
3-year post-implementation period.” The study report also
transparently disclosed 2 important confounding factors—a
DMP was phased in for the VBID employer during the post-
implementation period, and the VBID employer was a phar-
maceutical manufacturer that provided its brand drugs free of
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lllustration of the Mathematical Effect of Removing Patients Making
Medication Switches Before Calculating Discontinuation Rates

Number Switching to

Discontinuation
Rate After Removing
Switching Patients

Number Discontinuing Actual

Hypothetical Plan Number of Users Generic Medication Therapy Discontinuation Rate from Denominator
Plan A—VBID? 100 0 10 10.0% 10.0%
Plan B—tiered benefit? 100 20 10 10.0% 12.5%

aThis example assumes, for purposes of illustrating the mathematical effect, that patients in the VBID had no incentive to switch from brand to generic medication, in con-

trast to patients in the traditional tiered benefit plan.
VBID =value-based insurance design.

charge to employees. Unfortunately, the brand drugs were not
named and the DMP was not described, making it difficult for
decision makers to interpret or use the study results in esti-
mating the costs and benefits of VBID. Finally, as in the other
recent report by Gibson et al., the authors indicated that “the
program was mostly cost-neutral to the company;” however,
the measure of expenditures was “eligible charges,” which was
not defined specifically but appears to be a total (rather than
a net after copayment) that does not represent the health plan
sponsor’s costs.”

Unfortunately, in addition to failing to report the cost of the
intervention to the health plan sponsor, none of the new VBID
study reports contained even enough quantitative information
for readers to calculate the intervention cost. Although most
provided some information about mean copayment amounts
paid per claim by the intervention and/or comparison groups
before and/or after the intervention, only a few provided quan-
titative information for both time periods and groups, and none
provided information about utilization (number of claims),
which is essential to translating cost per claim into total cost.
Additionally, tier-specific utilization data were not included in
any of the new VBID study reports but are necessary to deter-
mine whether utilization shifts to drugs in higher or lower tiers
affected payers’ ingredient cost expenditures.

Problems in Study Design and/or Reporting. Several prob-
lems in recent VBID research reports, including discrepancies
between study methods and either methodological or clinical
guidelines, are apparent (Appendix). For example, in an analy-
sis of therapy discontinuation rates for a VBID program for
antidiabetic medications, Chang et al. (2010) removed from the
denominator patients who made a medication switch from one
antidiabetic subclass to another (e.g., from a thiazolidinedione
[TZD] to metformin or to a sulfonylurea).® This decision had
the mathematical effect of inflating the discontinuation rate
overall, and especially in the presence of even appropriate
and desired switches from brand to therapeutically equivalent
generic drugs, thereby systematically biasing the analysis to
find higher “discontinuation” rates for the comparison group
than the VBID group (Table 1). Unfortunately, the report does
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not contain the patient subgroup counts necessary to calculate
unbiased discontinuation rates for the study groups.

Less serious but still important is a problem with attrib-
uted causal linkage that appears in a transparent and clearly
reported analysis by Roebuck et al. (2011) of the association
between medication adherence and all-cause health care
costs.” In that analysis, the authors made no assessment of
whether the observed all-cause utilization could reasonably
be clinically attributed to medication nonadherence (e.g.,
cardiovascular events vs. automobile accidents); the authors
chose instead to rely solely on fixed-effects statistical modeling
techniques to establish causal linkage, a suboptimal method
for observational analysis.”> Additionally, the authors assumed
that a patient with a chronic disease diagnosis (heart failure,
diabetes, hypertension, or dyslipidemia) but without pharmacy
claims had medication adherence of zero, regardless of whether
any medication was prescribed. This decision excludes the pos-
sibility of nonpharmacologic interventions based on lifestyle
modification and is, although appropriate for heart failure,
inconsistent or only partly consistent with treatment guide-
lines for the other 3 disease states.””"

Another problem common to varying degrees in the new
VBID studies is lack of specificity in the descriptions of sample
construction. For example, only 1 included a sample selec-
tion flowchart to enable the reader to determine the effect of
each sample inclusion and exclusion criterion,* although this
information is considered a standard for research reporting.’>
Moreover, it was difficult to determine key details, such as the
specific criteria used to define a “user” of a particular drug class
or to qualify for DMP entry, in many reports. Similarly, in many
VBID reports it was difficult or impossible to identify the pre-
intervention values and/or the absolute change amounts for the
outcome measures.

Still No Randomized Trials. As Roebuck et al. candidly
acknowledge, even a well-done multivariate statistical analy-
sis controlling for fixed effects (e.g., as a proxy for “healthy
adherer” effects) is “not as good as a randomized controlled
trial in establishing causality.”*' The report by Gibson et al. of
the brand antidiabetic drug copayment reduction program is
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especially notable in this regard because its findings strongly
suggest that the “effects” of the program were actually due to
confounding. Specifically, the study found that among DMP
participants, compliance with recommended screening and
monitoring (i.e., primary care provider visits, hemoglobin Alc
tests, lipid tests, and urinalysis) was higher for VBID enroll-
ees than for comparison group patients.”! However, the study
report indicated that the VBID program changed pharmacy
copayments only. There is no logically apparent causal linkage
between pharmacy copayments and receipt of guideline-based
medical care, and the study authors offered none in the report.
Like the finding of Dormuth et al. (2009) that patients com-
pliant with statin therapy were less likely than noncompliant
patients to have automobile and workplace accidents,”® the
findings of Gibson et al. sound a cautionary note for those who
attempt to equate association with causation; the resulting con-
clusions may be biologically or logically implausible.

In contrast, an observational analysis by Maciejewski et al.
(2010) is commendable for its inclusion of a comparison group
of patients treated with therapy classes in which copayments
were reduced in both the VBID intervention and comparison
groups. The authors made the reasonable case that the lack of
VBID “effect” in these classes, coupled with the positive asso-
ciation of VBID with adherence in the other study drug classes,
strengthened the internal validity of their findings.®® A study
by Choudhry et al. of copayment elimination for statins and
copayment reduction for clopidogrel, effective January 1, 2007,
appears to have good internal validity;®® however, the interven-
tion was conducted among enrollees whose employer coupled
widely publicized copayment reductions with intensive educa-
tional interventions in 2002, making the context and external
validity of the 2007 intervention unclear.

Costs and Benefits of VBID Interventions

The 2 new VBID studies with the strongest internal validity,
one by Choudhry et al. and the other by Maciejewski et al.,
suggest a VBID effect size of approximately 1.5 to 4 percentage
points in adherence measured by MPR or proportion of days
covered (PDC).%*%® Effect sizes of about 2.6 to 4.0 percentage
points annually were reported previously by Chernew et al.
(2008) for copayment reductions (for tier 1/tier 2/tier 3) from
$5/$25/$45 o $0/$12.50/$22.50 for diabetes drugs, statins,
and antihypertensive drugs (ACE inhibitors and angiotensin 11
receptor blockers [ARBs]).”® Despite the statistical significance
of MPR or PDC changes of 2 to 4 percentage points measured
using large samples, these changes represent only 7 to 15
added days of therapy per year on average (e.g., 0.02 X 365=7.3
days).

The costs and benefits of these small adherence improve-
ments have not yet been reported. In a previous editorial on the
study by Chernew et al., we used national data to compensate
for missing information in the study report and estimated that
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the approximate payer cost per member per year (PMPY) for
that VBID program after full phase-in was $18.60 ($1.86 mil-
lion per year in a drug plan with 100,000 members) for statins
to achieve a 3.4 percentage point increase in MPR, or about
12 added days of therapy each year on average.”” Although
the VBID for statin drugs reported recently by Choudhry et
al.®® was limited to patients using prescription medications for
diabetes or cardiovascular disease, one could reasonably assess
the cost of providing free statins to all statin users in a health
plan by using the mean pre-intervention statin copayment
of $24 per claim reported by Choudhry et al., coupled with
the use prevalence rate of 12.1% and 10.0 claims per user per
year reported by a PBM for 20092° to calculate an estimated
VBID cost of approximately $29 PMPY (12.1% x10.0x $24).
For the VBID group in the study by Maciejewski et al., the cost
would be lower because the intervention consisted of a generic
copayment waiver; however, the estimate of VBID cost would
be somewhat misleading because in both the VBID and com-
parison groups, all tier 3 brand drugs in the study drug classes
were set to a tier 2 copayment. Putting aside that limitation,
and assuming that the pre-intervention generic dispensing
ratio for statins (38%) was unchanged in the post-intervention
period, the cost of waiving the approximately $11 generic
copayment in the study by Maciejewski et al. would be $5.06
PMPY (38% x12.1% % 10.0 x $11).

Three key points about these calculations are noteworthy
for payers. First, these figures illustrate the conclusion reached
by Melnick and Motheral based on their VBID plausibility cal-
culator that mathematically, it is nearly impossible for a health
plan sponsor to achieve cost neutrality in VBID programs using
medical cost offsets, with the possible exception of programs
applied only to generic medications.* Assuming that a private
payer incurs a cost of approximately $60,000 per patient for
a major cardiovascular event (in 2006, costs per hospital stay
billed to private insurance were $44,733 for coronary artery dis-
ease, $54,697 for MI, and $44,239 for stroke),” achieving cost
neutrality for a VBID program that costs $29 PMPY in a plan
with 100,000 members would require prevention of an addi-
tional 48 cardiovascular events per year ($2.9 million divided
by $60,000). Thus, using clinical trial data as indicators of the
baseline effectiveness of statins in preventing major cardiovas-
cular events (Table 2)%-5 for the health plan’s assumed 12,100
statin users (use prevalence of 12.1% x 100,000) and assuming
a baseline MPR of 50%-80%, a VBID copayment reduction
program that costs $29 PMPY would have to increase the
effectiveness of statin treatment by approximately 41%-49% in
secondary prevention (e.g., an increase of 48 over a baseline of
97 to 118 patients in whom events are prevented annually) and
68%-79% in primary prevention—despite increasing medica-
tion adherence by only about 4%-6% (3 percentage points
improvement over a baseline MPR of 50%-80%) to break even.
As VBID proponents have observed, additional cost offsets
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m Effectiveness of Statin Treatment in Preventing Major Cardiovascular
Events in a Hypothetical 100,000-Member Health Plan

Per-Patient
Probability of Annual
Having at Least Length of Annual Number of
Description of 1 Avoided Event Follow-Up Probability Number Patients with
Events Avoided During Follow- Period of Event of Treated at Least 1
Study by Statin Treatment Up Period (Years) Avoidance? PatientsP Avoided Event¢
LIPID Secondary Events (30 deaths, 0.048 6.1 0.0080 12,100 97
Prevention Trial8! 28 nonfatal Mls, and
9 nonfatal strokes)
were avoided in an
unduplicated 48 patients
for every 1,000 treated.
Meta-analysis of all statin Events were avoided in 48 0.048 5 0.0098 12,100 118
users, secondary prevention8? patients per 1,000 treated.
Meta-analysis of all statin Events were avoided in 25 0.025 5 0.0051 12,100 61
users, primary prevention®2 patients per 1,000 treated.
JUPITER, primary 0.59 composite endpoint NA NA 0.0059 12,100 71d
prevention80 events per 100 person-
years of follow-up.d

4Annual rate is derived algebraically from the cumulative probability formula: C=1-(1-a)", where C=cumulative probability, a=annual probability, and n=number of

years$*—that is, a=1-(1-C)1/n.

bNumber of treated patients is derived from 12.1% annual statin use prevalence®® times assumed health plan population of 100,000 enrollees.

“Number of treated patients x annual avoided event rate. Annual probabilities shown in table are rounded to the fourth decimal.

dFor the first 3 rows of the table (the meta-analysis and the LIPID trial), the final outcome reflects the estimated number of patients in whom at least 1 event is avoided.
For the last row of the table (JUPITER), the final outcome reflects the estimated number of avoided events.

JUPITER = Justification for the Use of Statins in Prevention: an Intervention Trial Evaluating Rosuvastatin; LIPID = Long-Term Intervention with Pravastatin in Ischaemic

Disease; MI=myocardial infarction; NA=not applicable.

from improved worker productivity (e.g., reduced absenteeism
and disability days), although not easily measured, are possible
for active employee groups;*™ however, it is difficult to imagine
that these effects would be substantial given the small size of
the medication adherence effects.

Second, the results of the Maciejewski et al. analysis suggest,
consistent with PBM observations, that the adherence effects
of dispensing medication in 90-day supplies may overwhelm
those of VBID. In the Maciejewski et al. analysis, enrollees with
at least 1 pharmacy claim for a 90-day supply had adherence
rates 17 to 22 percentage points higher than those of patients
without any 90-day supplies.”” Notably and unfortunately,
none of the other new VBID studies reported utilization rates of
90-day supplies or mail order pharmacy or analyzed the effect
of 90-day supplies on medication adherence.

Third, the need to calculate these “back-of-the-envelope”
estimates from published research articles highlights deficien-
cies in the base of evidence about copayment reduction pro-
grams, especially for payers that need actionable, quantitative
estimates of the impact of adherence promotion strategies on
economic and clinical outcomes.

What to Expect When You're
Expecting Information About VBID
In their 2008 report of the association of VBID with MPR
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changes of 2.6 to 4.0 percentage points, Chernew et al.
predicted that “because clinical evidence supports adherence to
these medications, we expect health improvements, although
we do not quantify them in this study.””® In an accompany-
ing press release from the sponsoring institution, the study’s
lead author speculated that “while future studies need to be
done to actually quantify this specifically, there is considerable
evidence that use of the classes of medication in this study will
reduce the frequency of adverse clinical events and associated
hospitalizations and ER visits.”'> However, about 2 years later,
the research team reported that “preliminary statistical analysis
of the spending data” for the VBID had “indicated considerable
uncertainty surrounding estimates of the impact of the [VBID]
intervention on aggregate spending,” preventing econometric
analyses of the data and prompting the investigators to develop
a pharmacoeconomic model instead of analyzing the actual
observed outcomes for the sample.* Unfortunately, no data on
hospitalizations or ER visits—consequences of the “adverse
clinical events” that the investigators had suggested would be
prevented by the VBID—were reported.

Similarly, an analysis plan for a study of the MHealthy ini-
tiative, a VBID program that was implemented for University
of Michigan employees and their dependents with diabetes
on July 1, 2006, was published in April 2009.%> The analysis
plan indicated that study follow-up would end 30 months
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after implementation, or approximately January 2009, and
that the analysis would assess the primary outcomes of
medication utilization and adherence, as well as secondary
outcomes including health care costs and utilization rates for
outpatient visits, ER visits, and hospitalizations.®* Although
the MHealthy study follow-up was scheduled to end more
than 2 years ago at this writing, to date the only reported
findings of which we are aware include a brief mention,
reported in a 2010 review article, of “preliminary results”
indicating that the MHealthy intervention was associated
with “a 7 percent increase in adherence to blood pressure-
lowering medication and a nonsignificant 4 percent increase
in adherence to statins.”"

Against this shortfall of evidence promised but not yet
reported, several reasons for a “caveat emptor” approach to
VBID research are apparent, including the following key
points.

Isolated Significant Findings. Because of cumulative type 1
(false positive) error, it is mathematically expected that at least
1 finding in a series of numerous statistical tests will be statisti-
cally significant solely because of chance. For example, in 20
statistical tests at an alpha of 0.05, the probability of at least 1
false positive finding is 64%.%* In the presence of publication
bias, these multiple tests are not necessarily apparent to readers
of a single research article. We encourage health plan sponsors
to be mindful of the history of VBID research reporting (or
nonreporting) in considering the results reported in any single
publication, especially for hospitalizations and ER visits.

Causal Linkages. In viewing published results of observational
studies of VBID programs, payers should consider whether the
findings are plausible. For example, one would not expect large
medical cost offsets from tiny medication adherence gains, large
adherence gains from small cost-sharing changes, or changes
in a measure of quality of care that is not affected by pharmacy
copayments (e.g., receipt of guideline-based medical care, such
as examinations and laboratory tests). Although understanding
complex nuances of methodological and statistical techniques
may be difficult for managed care decision makers who lack
research training, consideration of basic clinical and practi-
cal causal logic is not difficult and will go a long way toward
assessing the validity of VBID studies.

Total Cost Versus Health Plan Sponsor Cost: A Major
Difference for Payers. To date, 3 assessments of costs associ-
ated with VBID have either measured™ " or estimated® change
in total cost, including both the payer cost and the patient
cost share. Although this method is not inherently erroneous
because it is common for health policy research to examine
cost outcomes from a societal perspective, it produces a result
that is uninformative for health plan sponsors making a
decision about VBID. The financial effects of VBID on plan
sponsors are the sum of (a) increased medication adherence
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(an effect that is captured in the total cost measure), and (b)
the reduction in copayment (an effect that is not captured in
the total cost measure). Because of the inelasticity (lack of price
responsiveness) in drug purchasing behavior in commercially
insured groups, a calculation of total cost change in a VBID
program will produce a small estimated effect that understates
the actual cost of VBID to the payer. Yet, only 1 of the 3 reports,
the economic “break-even” analysis by Chernew et al.,¥ trans-
parently disclosed in the study report the implications of the
analytic perspective for plan sponsors. Thus, when provided
with information about VBID costs and benefits, health plan
sponsors should check carefully to determine if payer costs
were measured.

Overextension. Completion of the first randomized trial
of a copayment reduction intervention is expected in early
2011." That study, the Post-MI FREEE (Free Rx and Economic
Evaluation), is a test of eliminating copayments for secondary
prevention medications (statins, beta-blockers, ACE inhibitors,
and ARBs) for patients aged 64 years or younger following
hospitalization for ML.¥ Because the baseline probability of
adverse cardiovascular events is higher in a patient population
with a previous MI than in the population of cardiovascular
medication users as a whole, the likelihood of finding clini-
cal benefits is higher in this patient sample than in a typical
patient population in which medications are used both for
primary and secondary prevention. Yet, an unfortunately com-
mon occurrence in health policy research is the overextension
of findings from a study sample manifesting one set of charac-
teristics to a larger population with completely different clinical
or demographic characteristics. We have previously pointed
out the frequent inappropriate extensions of a study conducted
in a small group of low-income elderly with numerous chronic
illnesses to healthier patient populations and to different out-
comes—even to outcomes that were not studied in the original
research.®® In assessing the information presented in popular
press accounts and literature reviews, payers should compare
the assertions made about the Post-MI FREEE findings with
the study report—or the study abstract for decision makers
who lack the time to read the entire report—to determine if
findings are represented accurately or misstated.

VBID: What Should Health Plan Sponsors Do Now?

We predicted in 2008 that managed care was approaching
a crossroads at which policymakers would have to decide
whether to reject cost-sharing policies based on high-quality
evidence in favor of weaker, but more vigorously promoted,
evidence.®® That issue has become more acute and ethi-
cally important with the recent suggestions that the costs of
drug copayment reductions—often for primary prevention
using brand medications in therapeutic classes with generic
alternatives—should be offset by increasing cost-sharing
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requirements for patients using expensive treatments for seri-
ous or catastrophic illness. Assessment both of the evidence
and, more importantly, the limitations of the evidence regard-
ing VBID suggests 4 important steps going forward.

First, as Choudhry et al. observed in their recent review,
important questions about the effects of drug copayment
reductions on clinical and economic outcomes “should be
answered before [VBID] is used more widely.”"! Because VBID
has been associated with only minimal medication adherence
increases documented only in observational research, and
because no health or medical utilization outcomes (e.g., ER or
hospital use) have yet been reported for VBID programs, the
evidence is insufficient to support expanding its use at the
present time.

Second, managed care decision makers should refuse to
accept studies that lack transparent reporting necessary to
make even basic estimates of the costs and benefits of VBID.
Nontransparent study reports do not provide useful informa-
tion and should not be used for policymaking. For promul-
gators of research information, the logical corollary is that
continuing to publish suboptimal work will eventually cause
decision makers to be indifferent to study findings—exactly
the opposite of the goal that the AHRQ has set for evidence-
based decision making in health care policy.

Third and related, although it would seem that health care
decision makers should not have to be responsible for critical
appraisal of the information provided in peer-reviewed articles,
it appears that such critique is unfortunately necessary in cost-
sharing research because of a pattern of inaccurate statements
about research findings. In reading literature reports about
VBID, health care decision makers will find it helpful to read
the source materials—at least the study abstract and the results
tables if time is short—instead of relying solely on secondary
descriptions of what previous research has shown. Summary
study tables including critical appraisal of the evidence, such
as those that we have reported here and in previous JMCP
issues,”® as well as that reported by Motheral in the current
issue® are also helpful, and we encourage other health policy
researchers to provide summaries of this type for health care
decision makers.

Fourth, and most important from a policy perspective,
deliberations about whether to fund drug copayment reduc-
tions, especially for primary prevention, by directing scarce
resources away from a subset of prescribed medical and phar-
maceutical treatments should demand high-quality evidence.
Yet at this writing, nearly a decade after pharmacy benefit
copayment reduction was initially proposed as a means to
improve the outcomes of patients with chronic health condi-
tions, health plan sponsors have little of the information that
they need to assess the costs and benefits of VBID. Available
evidence is of suboptimal quality, much of it so opaque that it is
uninterpretable; outcomes critically important to enrollees and
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health plan sponsors, such as cost to the payer and effects on
generic drug utilization and patient health, remain either unex-
amined or unreported; and the only randomized trial of VBID
of which we are aware, the Post-MI FREEE, is laudable for its
design and transparency but limited to secondary prevention.
An evidence base that falls so far short of the AHRQ’s ideal for
health care policy research—timely, clear, transparent, solid,
and actionable—should be viewed as an example of how not to
inform health care system change.
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APPENDIX

Summary of Recent Observational Studies of
Copayment Reductions and Medication Adherence?

Chang (2010)2°

Overview: Study of copayment reductions for antidiabetic medications—free generics and insulin, reductions in copayments for tier
2 brand drugs, no change for tier 3, effective January 1, 2007, study period was January 1, 2006, through December 31, 2007.

Sample

Enrollees with at least 1 claim for an antidiabetic medication during the study period, classified as initiators (no claims in 2006)
and continuers/discontinuers (use in 2006 including final 45 days of the year); all were continuously enrolled throughout the study
period.

Groups

Intervention: 3 PBM clients without concurrent educational or DSM programs; n=20,173 (however, outcomes were reported for
only 2,538 patients). Copayments changed from $15 to $0 for generic; $30 to a range of $10-$15 for tier 2; a range of $30-$35 for tier
3 in both periods; mean copayments changed from $28 to $0 for insulin and from $21 to $10 for OADs.

Comparison: PBM clients without VBID; n=190,889 (however, outcomes were reported for only 8,912 patients), matched on “adju-
dication platform,” client type, benefit characteristics including “mail or retail coverage,” and “mean out-of-pocket costs at the group
level;” and by demographic characteristics and geographic region at the individual level. Copayments were $10 for tiers 1 and 2 in
both periods,? and ranged from $30-$35 for tier 3 in both periods; insulin mean changed from $23 to $28 and OAD mean was $18
in both periods.

Analysis

Comparisons of MPR, treatment initiation and DC rates pre-intervention vs. post-intervention for intervention and comparison
groups; DC rate calculations excluded patients switching to a different therapeutic antidiabetic subclass. Logistic regression models
of discontinuation and linear regression models of MPR adjusted for age, sex, and mail order use.

Results

* Treatment initiation rates were 2.3% intervention vs. 1.6% comparison group.
» Among initiators, DC rates were 16.0% intervention vs. 24.3% comparison; MPR was 0.857 intervention vs. 0.858 comparison.

» Among continuers, DC rates were 26.0% intervention vs. 29.8% comparison; MPR change was +0.049 intervention vs. —0.023
comparison.

Comments

* Calculations difficult to interpret because of missing information in study data tables, especially presentation of data for only a
small fraction of study cases.

* Pre-intervention values of most outcome variables not reported, making it difficult to interpret the practical/clinical significance of
study results.

* Prior to the intervention, use prevalence rates were about 1-2 percentage points higher, and the percentage with MPR more than
80% was much lower, in the VBID group than the comparison group; MPR change results could represent RTM, but pre-interven-
tion MPRs were not documented, making RTM effects difficult to ascertain.

* The effect of $4 generic programs among large community pharmacies is unknown; it is possible that higher treatment “initia-
tion” rates reflect switch from $4 generics (not in database and paid by patient) to $0 generics (in database and paid by health plan
sponsor).

* The decision to exclude from the DC calculation patients who made a subclass switch (a) masked the potentially positive result of
switching to lower cost medication and (b) artificially inflated DC rates in presence of elevated switch rates (Table 1), thereby bias-
ing the analysis to find higher DC rates in the comparison group.

* Insulin copayments increased by 22% in the comparison group from pre- to post-intervention.

Choudhry (2010)%8

Overview: Study of elimination of all statin copayments for patients with vascular disease or diabetes and reduction of copayments
for clopidogrel, effective January 1, 2007.

Sample

Patients who from January 2006 through December 2007 either (a) had at least 1 statin claim and proxy measure for diabetes and
vascular disease (at least 1 claim for diabetes medication or supply, beta blocker, or platelet inhibitor) or (b) had at least 1 claim for
clopidogrel; there was no continuous enrollment requirement for sample inclusion.

Groups

Intervention: Employees and dependents of Pitney Bowes; n=2,051 statins and 779 clopidogrel; mean copayments changed from
$24.18 to $0.60 for statins and from $17.22 to $8.86 for clopidogrel.

Comparison: Commercially insured enrollees of BCBS-NJ who used the same PBM; n=38,174 statins and 11,627 clopidogrel; mean
copayments changed from $11.80 to $11.95 for statins and from $10.65 to $14.43 for clopidogrel.

Analysis

Interrupted time series of monthly PDC from January 2006 through December 2007; GEE models controlled for demographics, ZIP
level data, and comorbidities.

Results

* Unadjusted: Statin PDC 2.8 percentage points higher for VBID than comparison “immediately after” implementation; clopidogrel
PDC 4.0 percentage points higher for VBID than comparison 12 months post-implementation.

* Adjusted: 3.1 percentage point “immediate” increase in PDC level for statins; 4.2 percentage point “immediate” increase in PDC
level for clopidogrel; no significant changes in slope in either group.

Comments

* Pitney Bowes implemented widely publicized copayment reductions and education beginning in 2002, 5 years prior to this copay-
ment reduction;¢ context of present study not clear. Analysis “unable to account” for the extent of participation in DMPs that were
available to both study groups.

* Mean copayment in comparison group was essentially unchanged for statins in pre- and post-intervention periods but increased by
35% (from $10.65 to $14.43) for clopidogrel.

* Generic simvastatin became available in June 2006, midway through the pre-intervention period,; it is not clear whether plans
encouraged switches to generic simvastatin during post-implementation period.

* Positive methodological decisions included the following: (a) days spent in a hospital or nursing home were subtracted from the
denominator; (b) statin PDC accounted for all drugs (i.e., switching did not count against PDC); and (¢) numerous sensitivity anal-
yses were performed (producing similar findings).
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Summary of Recent Observational Studies of

Copayment Reductions and Medication Adherence? (continued)

Gibson (2011a)7!

Overview: Study of reduction in copayment to 10% for all diabetes medications, including both generic and brand, effective January
1, 2006; a DMP also became available to both intervention and comparison group employees on January 1, 2006.

Sample

Enrollees aged 64 years or younger who either participated in DMP or opted out of DMP and were continuously enrolled in at least 4
consecutive quarters from 2005 through 2008; use of antidiabetic medication was not required for sample inclusion, and the authors
note that “our enrollee pool may have included patients who were using diet and exercise to manage their condition.”

Groups

Intervention: Employees and dependents of 2 units “of a large multi-industry firm” (n=33,160); n=1,876 in DMP and n=328 who
opted out of DMP. Copayments for diabetes medications changed from 10% generic, 20% tier 2, and 35% for tier 3 to 10% for all
diabetes medications (generic and brand).

Comparison: Employees and dependents in the rest of the firm’s units (n=59,038); enrollees were propensity matched for probabil-
ity of being in the intervention group based on demographic characteristics, health status (CCI and psychiatric diagnosis groups),
employment characteristics (e.g., salary vs. hourly, active vs. retiree), relationship to employee, and ZIP-level income and education;
n=1,876 in DMP and n=328 who opted out of DMP. Copayments remained constant at 10% generic, 20% tier 2, and 35% tier 3.

Analysis

Time-series panel data analysis of 1 baseline year (2005) and 3 post-implementation years (2006 through 2008), with calendar quar-
ter as unit of time; analyses were stratified by participation in DMP. Costs and utilization were analyzed using GEE, and costs were
measured as total payments (not payer costs).

Results

» Among DMP participants, MPR for VBID (copayment reduction) group compared with non-VBID group was 3.7 percentage points
higher in 2006, 5.1 percentage points higher in 2007, 6.5 percentage points higher in 2008; similar trends were observed for per-
centage of patients with MPR at least 80%.

» Among DMP participants, percentages complying with recommended tests and services were higher in VBID group than in non-
VBID group (e.g., percentage point differences in 2008: 4.5 for HbAlc tests, 5.0 for lipid tests, 7.7 for PCP visits, 4.0 for urinalysis).

* In non-DMP group, few significant differences between VBID and non-VBID groups, but (a) OAD MPR was 3.8-4.7 percentage
points higher with VBID in 2006 and 2007 (but not 2008) and (b) compliance in the first year was significantly lower with VBID
for HbAlc (5.2 percentage points) and urinalysis (3.1 percentage points).

* In DMP group, diabetes-related medical costs were lower and medication costs higher in all 3 years for VBID than non-VBID
group; authors estimated an ROI of 1.33.

* No consistent cost pattern for VBID vs. no VBID in non-DMP group.

Comments

» Enhanced compliance with screening/monitoring tests and medical examinations was described as an “effect” of VBID although
the VBID intervention changed drug copayments only.

* Report measured “ROI” on total costs paid by all sources (including the patient cost share) instead of payer costs. Thus, cost to
payer was not reported; results do not represent the ROI that should be expected by the payer; and description of VBID program as
“cost-neutral” does not accurately describe the payers’ cost outlays.

* Cost of DMP was not reported although the DMP was extensive and the positive results for VBID were limited to DMP participants.
Study report acknowledged that “to obtain a full cost estimate, some form of assignment into disease management, to measure
[DMP] effects and costs, would be necessary.”

» Criteria for invitation into the DMP were not specified, making the clinical characteristics of the sample unclear (e.g., any diabe-
tes diagnosis, use of particular services, such as hospitalizations, for diabetes, or what, specifically?); proportion of patients who
opted-out not reported for the comparison group.

* The authors apparently measured MPR as zero (0) for patients using diet and exercise alone, regardless of whether any medication
was prescribed—for example, pre-intervention insulin MPR was reported as 10% or less for all 4 groups.

Gibson (2011b)70

Overview: Study of a “large, global pharmaceutical firm” that implemented a VBID (copayment reduction) on January 1, 2005, for
drugs to treat asthma (SABAs, LABAs, leukotriene modifiers, inhaled corticosteroids, methylxanthines, mast cell stabilizers, and
combinations); HTN (ACE inhibitors, ARBs, diuretics, alpha-2 agonists, aldosterone receptor blockers); and diabetes (insulin and
OADs). In addition to the VBID, DMPs for “asthma, cardiac conditions, and diabetes were also implemented for enrollees in the com-
pany’s indemnity and point-of-service plans in 2005 and ... across all of the company’s self-insured plans in 2007,” with educational
materials about the programs “communicated to all employees ... starting in the fourth quarter of 2004.”

Sample Enrollees aged 18-64 years who were enrolled for a minimum of 1 year prior to the first quarter of enrollment post-implementation
and for at least 2 quarters after implementation; no other sampling requirements were imposed, and the sample included “enrollees
who did not use any medical services.”

Groups Intervention: n=25,784 before matching, 25,065 after matching; pre-intervention copayments not clear but appear to be 20%

coinsurance in community pharmacies and 10% in mail order pharmacy with minimum $10 and maximum $40; post-intervention
copayments were 10% coinsurance in community pharmacies and 7.5% in mail order pharmacies with the same minimum and
maximum. No quantitative information about cost-sharing was provided except that multivariate models estimated that in the first
post-implementation year, “enrollees paid $4 less on average for VBID medications with the VBID ($11.16) than without the VBID
($15.37);” the difference increased to about $5 per enrollee in the third post-implementation year; and, “overall cost-sharing amounts
declined 7.2% for VBID enrollees” from Q1 2004 to Q4 2007. Brand drugs manufactured by the employer were provided free of
charge to all enrollees in both periods.

Comparison: n=154,444 before matching, 25,065 after matching; enrollees insured in 4 “empirically similar” firms with data in

the Thomson Reuters MarketScan database were propensity matched for probability of being in the intervention group based on
demographic characteristics, health status (CCI and psychiatric diagnosis groups), employment characteristics (e.g., salary vs. hourly,
active vs. retiree), relationship to employee, ZIP-level income, and number of quarters of enrollment. No quantitative information
about copayments paid in either period was provided except that: (a) “patient cost-sharing did not change in the pre-period” and (b)
“cost-sharing increased 12%” from Q1 2004 to Q4 2007.
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Summary of Recent Observational Studies of

Copayment Reductions and Medication Adherence? (continued)

Analysis

Pre-post design with matched comparison group for 2004 (year prior to implementation) and each of 3 subsequent years—2005
through 2007; data file contained 1 observation per enrollee per calendar quarter, analyzed using GEEs with VBID treated as a time-
varying effect (trend) set to zero in Q1 2005 and 11 in Q4 2007. Outcomes were (a) use rate (percentage with at least 1 claim in
therapeutic class); (b) adherence based on PDC (at least 50% for asthma, at least 80% for HTN and diabetes); (¢c) number of 30-day
equivalent fills both overall and for VBID classes; and (d) total “eligible charges” for drugs and medical services.

Results

* Average drug spending on VBID medications in Q4 2007 was $68 for VBID group and $51 for comparison group.

» For diabetes drugs, use rates and number of fills did not significantly differ in any year; adherence was lower for the VBID group in
the first 2 post-implementation years and not significantly different in the third year.

* For asthma drugs, no significant differences on most measures in most years; only exception was that adherence to asthma medi-
cations (but not use rates or number of fills) was significantly higher in the third year only.

» For HTN drugs, adherence, user percentage, and number of fills were significantly higher in the VBID group in all years.
* GEEs showed no significant differences on any measure of total charges (prescription drug, medical, or total) in any of the 3 years.

Comments

* Results are impossible to interpret because of the absence of specific cost-sharing information and because of 2 unusual confound-
ing factors—provision of coincident DMP and of unnamed brand drugs free-of-charge in the intervention group.

* Abstract implies that adherence was higher with VBID in all classes, but data tables indicate that adherence and medication use
increased only for HTN medications.

« Authors “raise the prospect that this program may have saved the company money by reducing other medical costs” because “clini-
cal effects such as changes in glucose levels, blood pressure, and lung functioning might have occurred,” but these effects were not
measured.

* Cost-sharing change for the VBID program appears to be small (only a 7.2% decrease), making it likely that results for the inter-
vention group are at least partly attributable to the DMP or to another confounding factor.

« “Eligible charges” were not specifically defined (perhaps total provider-billed charges) but do not appear to represent the payer’s
outlays; thus, the authors’ description of the intervention as “mostly cost-neutral to the company” appears to be incorrect.

* Discussion describes nonsignificant cost differences as if they were significant.

« Authors indicate that results were similar in a subset of enrollees with pre-intervention drug use; however, description of results in

text does not match exhibit table, and the table names what appears to be the wrong pharmaceutical company (employer). Thus,
these results cannot be interpreted.

Maciejewski (2010)03

Overview: Study of a VBID (copayment reduction) in which (a) for both the intervention and comparison groups, all tier 3 brands
were made tier 2 in 8 classes, including 2 without generic drugs (ARBs and cholesterol absorption inhibitors) and (b) for the inter-
vention group, generic copayments were waived in 6 classes, effective January 1, 2008.

Sample

Enrollees of BCBS-NC who were continuously enrolled from January 2007 through December 2008, and who “were taking a medica-
tion” from at least 1 of the study classes (time period for criterion not clear).

Groups

Intervention: Enrollees whose employers opted into the VBID (n=638,796); n=5,077 metformin, 15,605 diuretics, 14,250 ACE
inhibitors, 11,137 beta-blockers, 18,346 statins, 7,191 CCBs, 7,445 ARBs, 4,019 cholesterol absorption inhibitors. Pre-intervention
copayments (reported as means per claim) were $10.74-$11.38 generic, $33.79-$34.39 brand, and overall: $13-$17 for ACE
inhibitors, beta-blockers, diuretics, and metformin; $22-$25 for statins and CCBs; $36-$37 for ARBs and cholesterol absorption
inhibitors.d Post-intervention copayments were $0 generic, $30.50-$30.75 brand, and overall not reported.

Comparison: Enrollees of BCBS-NC whose employers did not opt in (n=638,091); n=2,826 metformin, 9,137 diuretics, 7,668 ACE
inhibitors, 6,343 beta-blockers, 10,162 statins, 4,099 CCBs, 4,514 ARBs, 2,291 cholesterol absorption inhibitors. Pre-intervention
copayments were not reported for generics, were same as intervention group for brands, and overall: $14-$18 for ACE inhibitors,
beta-blockers, diuretics, and metformin; $24-$27 for statins and CCBs; $39-$40 for ARBs and cholesterol absorption inhibitors.d
Post-intervention copayments were not reported except that brand copayments were the same as in the intervention group.

Analysis

DID (GLM) model of MPR with person-year as unit of analysis, controlling for age, sex, ERG comorbidity burden measure, and pre-
intervention medication burden (count of medications, mean copayments, at least 1 90-day supply, GDR).¢

Results

* Pre-to-post changes in MPR (percentage points) were slightly higher for intervention than comparison group in classes with gener-
ic copayment waiver: metformin 3.8, diuretics 3.3, ACE inhibitors 2.9, beta-blockers 2.5, statins 1.8, CCBs 1.5.

* In 2 classes consisting entirely of brand drugs (i.e., copayment reductions in both groups), groups did not significantly differ.
* Filling at least 1 prescription with a 90-day supply was associated with MPR increases of 17 to 22 percentage points.

* Authors stated that “significantly higher medication costs given the number of people participating in the program” posed a poten-
tial threat to “the long-term viability of this innovative policy change.”

Comments

» Methodologically strengthened by comparison of 6 VBID (generic drug copayment waiver) classes with 2 drug classes (ARBs and
cholesterol absorption inhibitors) consisting entirely of brand drugs (copayments reduced in both groups).

« Title includes the term “targeted patients,” but no patients were excluded from copayment reduction in the 6 drug classes studied
(i.e., there was no targeting for secondary prevention or specific risk factors).

* Abstract and discussion erroneously indicate that the study VBID included both generic and brand copayment reductions; actually,
brand copayments were reduced in both the intervention and comparison groups.

* GDR was reported pre-intervention but not post-intervention.
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Summary of Recent Observational Studies of

Copayment Reductions and Medication Adherence? (continued)

Sedjo (2008)62

Naturalistic study of patent expiration for simvastatin effective June 23, 2006; there was no intervention—enrollees who used
brand simvastatin prior to expiration were compared with those who used other brand statin drugs (no copayment decrease). Study
patients were aged 18 years or older and continuously enrolled from June 2005 through May 2007.

Groups

Copayment reduction group: Commercially insured health plan enrollees with at least 1 claim for brand simvastatin from June
through August 2005 and at least 1 generic simvastatin claim from June through August 2006 (n=13,319). Pre-expiration copay-
ment was a mean $14.60; post-expiration copayments not reported but patients were subgrouped by amount of reduction (subgroup
counts not specified).

Comparison group: Commercially insured health plan enrollees with at least 1 claim for a brand statin (not simvastatin) from June
through August 2005 and at least 1 claim for any statin (not simvastatin) from June through August 2006 (n=26,569); matched to
intervention group patients on incident use (binary indicator) and pre-expiration copayment +$2. Pre-expiration copayment was a
mean $14.57; post-expiration copayments not reported.

Analysis

Bivariate and multivariate (linear regression modeling) by-group comparisons of change in MPR from pre-expiration to post-expira-
tion periods; MPR represented any statin drug “to allow for switching within the statin class” and was measured in each period from
the first fill date through the subsequent 270 days. Secondary outcomes included percentage adherent (MPR at least 80%) and elas-
ticity (percentage change in MPR divided by percentage change in copayment). Multivariate analyses controlled for age, sex, incident
statin use, chronic disease score, and pre-expiration MPR and copayments.

Results

* MPR declined in both groups: —0.17% in copayment reduction group and —1.67% in comparison group; multivariate analyses sug-
gested 0.52% adjusted mean MPR increase in copayment reduction group and 2.02% adjusted mean MPR decrease in comparison

group.
* Increase in MPR to at least 80% occurred in 10.5% of reduction and 10.0% of comparison patients.
* Decrease in MPR to below 80% occurred in 12.1% of reduction and 11.3% of comparison patients.

* Elasticity 0.02 for reductions of $0 to $5 and —0.02 for reductions of more than $15 (i.e., a 10% decrease in copayment was associ-
ated with a 0.2 percentage point increase in MPR).

Comments

* Discontinuation rates not reported; results reflect only patients with statin use in both periods.

* Neither post-change copayments nor counts for copayment change groups were reported, making it difficult to assess the overall
magnitude of the cost-sharing change.

» Mean pre-expiration MPRs were high (85%-89%) in both groups; results may not generalize to less adherent patient populations.

Zeng (2010)%°

Study of the movement of “a comprehensive list of diabetes medications” into tier 1 effective January 1, 2007; tier 1 drugs included
SSB (e.g., pioglitazone, rosiglitazone/metformin, exenatide) and MSB (e.g., Amaryl as well as glimepiride).l “Most diabetes medica-
tions and supplies in tier 2” and “a few in tier 3” were “moved...into [VBID].”

Sample

Commercially insured HMO enrollees aged 18 years or older on January 1, 2006, with at least 1 diabetes medication claim in 2005,
2006, and 2007, continuously enrolled from January 1, 2005, through December 31, 2007.

Groups

Intervention: Employees and dependents of the clinic that owned the HMO (n=71); pre-intervention copayments were $10 for
generic, 30% for tier 2, and 50% for tier 3, for an overall mean of $18.80 per 30-day claim. Post-intervention copayments were $10
for tier 1 and not reported for tier 2 and tier 3, for a mean of $10.40 per 30-day claim.

Comparison: Enrollees of the same HMO who were not VBID enrolled (n=5,037, of whom 639 were selected at random for analy-

sis); pre-intervention copayments are not entirely clear but appear to be the same structure as the intervention group’s, with a mean
of $14.30 per 30-day claim. Post-intervention copayments were “unchanged” and a mean of $18.80 per 30-day claim.

Analysis

Propensity-score weighted DID analysis in which each enrollee had 2 observations, one for 2006 and the other for 2007; outcomes
were PDC and percentage adherent, defined as PDC of at least 80%. Propensity score was based on age, sex, mean diabetes medica-
tion copayment, insulin use, and comorbidities in 2005 measured using RxRisk categories.

Results

* PDC (after propensity-score weighting) 0.88 pre-intervention in both groups; changed to 0.90 in intervention group and
unchanged in comparison group; nonsignificant in multivariate analysis.

* Percent adherent (after propensity-score weighting) changed from 75.3% to 82.5% in intervention and from 79.1% to 78.5% in
comparison group; OR of adherence in logistic regression controlling for demographics, insulin use, and RxRisk score=1.56, 95%
confidence interval=1.04-2.34.

* Percentage point change in use of TZDs + 1.3 in intervention, —0.6 in comparison group; authors noted “moderate” shift toward
increased use of brand drugs in VBID group.

Comments

* Difficult to interpret without more specific information about the cost-sharing amounts and tier assignments.

* RxRisk category assignment used in comorbidity measurement and logistic regression may contain errors; study report indicates
that 10% of study sample (mean age approximately 58 years) had cystic fibrosis.

* Study abstract does not mention the finding that the by-group differences in PDC change were not significant.

* Although comparison group copayments were described as “unchanged,” they increased from pre- to post-intervention by 31%;
however, the increase was less in the propensity-weighted analysis.

* N of cases in intervention group was small, and the external validity is unclear.
* Mean pre-intervention PDCs were high (86%-88%) in both groups; results may not generalize to less adherent patient populations.
* Transparent reporting of pre- and post-intervention values for outcome measures.
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Summary of Recent Observational Studies of
Copayment Reductions and Medication Adherence? (continued)

Roebuck (2011)>! Study measured association between MPR and all-cause health care expense; not a study of copayment reduction, and there was no
intervention.
Sample Commercially insured members of 9 health plans with primary, secondary, or tertiary diagnoses on at least 2 outpatient visit claims

or 1 inpatient stay or ER visit claim for any of 4 chronic conditions: CHF (n=16,353), HTN (n=112,757), diabetes (type 1 or type 2,

n=42,080), and dyslipidemia (n=53,041); all were enrolled continuously from January 1, 2005, through June 30, 2008.

Analysis Linear fixed-effects modeling of panel data in which each patient contributed 3 (yearly, July through June) observations—2005/2006

through 2007/2008; results represent marginal effects. Models controlled for demographics, CCI, and time trends. MPR for each

condition represented “the average of the [MPRs] for all therapeutic classes for each chronic disease, weighted by the days’ supply in

each therapeutic class,” with zero (0) adherence assumed for patients with a diagnosis but no drug treatment. Adherence was defined

as MPR of at least 80%, and there was no assessment of continuous MPR. Outcomes were 3 measures of annual all-cause service use:

inpatient days, ER visits, outpatient physician visits; and 3 measures of all-cause cost: pharmacy, medical, and total.

Results * Adherence was associated with fewer all-cause inpatient days annually (1.18 for patients with dyslipidemia, approximately 2 for
patients with HTN or diabetes, 5.72 for patients with CHF).

» Marginal effect for inpatient days was greater for those aged 65 years or older (1.88 dyslipidemia, 3.41 diabetes, 3.14 HTN, 5.87
CHE).

* Associations of adherence with all-cause ER visit use (reduction of 0.01-0.04 visits annually) and outpatient physician visits
(increase of about 1 visit annually for patients with CHF and less than 0.5 visits for the remaining patients) were small.

* All-cause medical services costs were lower and pharmacy costs higher for adherent patients; net annual savings estimated at
$1,258 dyslipidemia, $3,576 diabetes, $3,908 HTN, $7,823 CHF.
Comments e Transparent and clear report of study methods and limitations.

* Decision to assume zero adherence for patients not treated with medication is inconsistent with treatment guidelines for HTN and
dyslipidemia and partially inconsistent with guidelines for type 2 diabetes.

* Results represent all-cause (not disease-specific) utilization, and there was no assessment of whether health care utilization could

reasonably be clinically attributable to medication adherence or nonadherence; sole reliance on fixed-effects modeling to establish
causality.

* As the authors acknowledge, fixed-effects modeling does not adjust for confounders that change during the study period, such as
a patient’s decision to improve both medication adherence and other health-related behaviors simultaneously (i.e., new “healthy
adherence” behaviors).

* MPR denominator was apparently not adjusted for inpatient days when patients would be receiving drugs from the hospital or
nursing home (not measured with pharmacy claims).

* Analyses and interpretation did not account for possibility that medications could have been obtained through community phar-
macy generic drug discount programs during the study period (July 2005 through June 2008).

* Although authors suggest that findings have potential implications for VBID, association of copayment with adherence or utiliza-
tion was not assessed.

aAll information reported in this table reflects both the study reports and any online appendices, which can be accessed using hyperlinks in the study reports. No study of
VBID assessed changes in GDR, generic drug utilization PMPM, or payers’ costs.

bThis assessment may be an error because it sounds implausible; however, text indicates: “Users of tier 1 and tier 2 medications in the control group ... had no changes in
their copayment of $10 during the study period.”2?

cSee Mahoney (2005).77

dFor ARBs and cholesterol absorption inhibitors (i.e., containing ezetimibe), which were 100% brand, the average pre-intervention copayment reported in the methodologi-
cal appendix exceeds the top of the pre-intervention brand copayment range reported in the text for reasons that are not clear from the study report.

¢The time period for measurement of the GDR covariate was not clear in the study report. The description appears in the methodological appendix in a section describ-
ing “pre-period medication burden;” however, the description of the variable states that the authors “controlled for the [GDR] ... for the immediate financial benefit of the
[VBID] program by switching from brand to generic medications.”®3

SList of drugs for Zeng et al. VBID program is in a study appendix at http://www.ispor.org/Publications/value/ViHsupplementary/ViH13i6_Zeng.asp. Our assessment that
all drugs in the study appendix were tier 1 may be inaccurate, but the text refers to them as tier 1 medications and the study appendix does not specify tier status. Mean
copayments shown in this Appendix are per 30-day supply before propensity score weighting. Propensity-score weighted copayments for the intervention and comparison
groups were, respectively, $15.30 and $14.60 pre-intervention and $10.10 and $15.10 post-intervention.®?

ACE =angiotensin-converting enzyme inhibitor; ARB= angiotenson II receptor blocker; BCBS-NC=Blue Cross Blue Shield of North Carolina; CCB= calcium channel
blocker; CCI=Charlson Comorbidity Index; CHF = congestive heart failure; DC= discontinuation; DID = difference-in-difference; DMP = disease management program;
ER=emergency room; ERG = Episode Risk Groups classification model, GDR= generic dispensing ratio; GEE = generalized estimating equation; GLM = generalized linear
model; Hb=hemoglobin; HMO = health maintenance organization; HTN =hypertension; LABA = long-acting inhaled beta agonist; MPR=medication possession ratio;
NA =not applicable; OAD = oral antidiabetic drug; OR=odds ratio; PDC=proportion (or percentage) of days covered; PBM = pharmacy benefits management company;
PMPM =per member per month; Q= quarter; ROI=return-on-investment; RTM =regression to the mean; SABA =short-acting beta agonist; SSB=single-source brand;
TZD = thiazolidinedione; VBID =value-based insurance design (implemented as drug copayment reduction in these studies); vs = versus.
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