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By Niteesh K. Choudhry, Michael A. Fischer, Benjamin F. Smith, Gregory Brill, Charmaine Girdish,
Olga S. Matlin, Troyen A. Brennan, Jerry Avorn, and William H. Shrank

Five Features Of Value-Based
Insurance Design Plans Were
Associated With Higher Rates
Of Medication Adherence

ABSTRACT Value-based insurance design (VBID) plans selectively lower
cost sharing to increase medication adherence. Existing plans have been
structured in a variety of ways, and these variations could influence the
effectiveness of VBID plans. We evaluated seventy-six plans introduced by
a large pharmacy benefit manager during 2007–10. We found that after
we adjusted for the other features and baseline trends, VBID plans that
were more generous, targeted high-risk patients, offered wellness
programs, did not offer disease management programs, and made the
benefit available only for medication ordered by mail had a significantly
greater impact on adherence than plans without these features. The
effects were as large as 4–5 percentage points. These findings can provide
guidance for the structure of future VBID plans.

C
opayments, coinsurance, deducti-
bles, and other benefit structures
are widely used to contain health
care spending by encouraging pa-
tients to consider the costs of health

services before deciding to purchase them. Cost
sharing helps address the overconsumption that
may result from generous insurance coverage (a
type of “moral hazard,” in economic terms).1

However, itmay also leadpatients to reduce their
use of high-value services.2 Value-based insur-
ance design (VBID)plans seek to avoid this prob-
lem by setting cost-sharing amounts in inverse
relationship to the clinical benefit that an inter-
vention offers.3

The peer-reviewed literature supports the abil-
ity of copay reductions to increase the use of
essential medication and improve clinical out-
comes without increasing overall health spend-
ing.4–9 As a result, VBID plans have been adopted
bymany employers and health plans throughout
the United States.10 In addition, the Affordable
Care Act calls for the creation of guidelines to
facilitate the broader use of VBID plans.
VBID plans all reduce cost sharing for medi-

cations used to treat chronic disease. However,
the plans differ in a number of important ways.
Some plans target members who meet specific
clinical criteria; others reduce copays for all
members. Some plans eliminate cost sharing;
others only reduce it. Some plans concurrently
offer disease management and wellness pro-
grams; others do not.
We sought tounderstand the influenceof these

and other plan characteristics on how VBID
plans affect medication adherence. Based on
our results, we identify best practices for the
future implementation of VBID plans.

Study Data And Methods
Setting And Plan Characteristics We identi-
fied VBID plans introduced by a large pharmacy
benefit manager, CVS Caremark, on behalf of
fifty-nine employer-based plan sponsors be-
tween 2007 and2010.We classified plans accord-
ing to whether or not they had the following six
characteristics that we hypothesized would in-
fluence a VBID plan’s impact on medication ad-
herence: targeting high-risk patients only, pro-
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viding generous benefits (in the form of copay
reductions), eliminating copay tiers, offering a
disease management program, offering a well-
ness program, and making the benefit available
for prescriptions filled by mail order only (see
online Appendix Exhibit A for a classification of
VBID plans).11

We categorized plans into three mutually ex-
clusive groups according to how patients were
targeted: plans that targeted high-risk patients
(for example, high-risk patients with hypercho-
lesterolemia were those who had experienced a
cardiovascular event); those that required pa-
tients to engage in some behavior, such as com-
pleting a health risk assessment, to qualify for
reduced copays; and those that lowered copays
for all patients who were prescribed a drug, re-
gardless of indication, risk level, or other behav-
iors.We hypothesized that plans targeting high-
risk patients would be more effective than plans
in the other two types, and thereforewe grouped
the other two types together.
We defined plans as having generous copay

reductions if copays for generic drugs were $0
and copays and coinsurance for brand-name
drugs were no more than $10 and 15 percent,
respectively. Plans were considered to have no
tiers if copays were identical for generic and
brand-name medications.
We classified plans as having a disease man-

agement orwellness program if the programwas
available when the VBID plan was implemented.
We included plans that introduced these pro-
grams concurrently with the start of their VBID
plan because we hypothesized that the existence
of these programs, not when they were intro-
duced, was the most critical factor.We explored
the implications of these decisions in our sensi-
tivity analyses.
The presence or absence of some of these fea-

tures (for example, whether the plan sponsor
offered a wellness program) could not be deter-
mined using administrative data sources. There-
fore, we surveyed plan sponsors and their CVS
Caremark account teammanagers to obtain sup-
plementary information. We achieved a 90 per-
cent response rate from the sponsors (fifty-three
of fifty-nine sponsors). Four plan sponsors had
terminated coverage with CVS Caremark and
could not be surveyed; the account teams for
two plan sponsors had begun their employment
after the VBID programs went into effect and
thus did not have the information necessary to
respond to our survey. For the thirty-three spon-
sors that we ultimately included in our analysis,
the response rate was 100 percent.
Study Cohort We restricted our analysis to

clinical conditions for which there was at least
one plan with and one plan without each of the

six characteristics of interest described above.
We excluded plans without at least twelve
months of pre- and post-implementation data
and plans whose average observed copays dif-
fered from those reported by the plans. The re-
maining seventy-sixVBIDplansprovidedby thir-
ty-three plan sponsors formed our final study
cohort.
Analytical Approach We used an inter-

rupted time series design with a concurrent con-
trol group. This is the strongest quasi-experi-
mental method for use in evaluating the
longitudinal effects of time-delimited interven-
tions.12 We compared medication adherence af-
ter the implementation of VBIDwith a particular
design characteristic (for example, maintaining
copay tiers) with the level of adherence that
would have been expected for these plans. We
did thisby extrapolating thepre-implementation
trends in adherence into the future.
Our models also adjusted for trends among

plans that did not have the particular design
characteristic (for example, those that eliminat-
ed copay tiers). In other words, VBID plans with-
out a characteristic served as concurrent con-
trols for those with it.
To perform our analyses, we linked the survey

responses described above with prescription
claims data and client-specific lists of medica-
tions affected by the copay changes. All per-
son-specific identifying factors were trans-
formed into anonymous, coded study numbers
to protect patients’ privacy. The Institutional Re-
view Board of Brigham and Women’s Hospital
approved the study.
Cohort Eligibility To conduct our analysis,

we identified the date when each VBID program
was implemented to establish a pre- and post-
implementation period.We created separate co-
horts for conditions (such as diabetes andhyper-
tension) within each plan sponsor that we eval-
uated and applied the same criteria used by the
actual plan. For example, we restricted copay
reductions for diabetes medications to those pa-
tients with cardiovascular disease, if a plan re-
quired this restriction.
Patients entered each cohort on their “index”

date—the day when they filled their first eligible
prescription between eighteen months prior to
and twelve months after the implementation of
theVBIDprogram.Tomirror how the planswere
actually implemented, patients could enter a co-
hort at any point before or after the VBID plan
went into effect, were not required to maintain a
minimum period of continuous enrollment, and
left the cohort when they lost eligibility for
the plan.
Medication Adherence We calculated the

proportion of days in each month for which pa-
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tients hadmedication available to them, starting
with their index date. This gave us patients’
monthly proportion of days covered. All drugs
dispensed within a therapeutic class, such as
sulfonylureas, were considered to be inter-
changeable.
When a dispensing occurred before previously

dispensed medication should have run out, we
assumed that use of the new medication began
the day after the previous supply ran out. If a
patient had more than 180 days of medication
on hand on any given day, we reduced the accu-
mulated supply to 180 days.We did this so that
our analysiswasnot biasedby a smallminority of
patients who stockpiled large supplies of medi-
cations. The proportion of days covered was cal-
culated by dividing the number of days of medi-
cation available to each patient in a givenmonth
by the number of calendar days in that month.
This method and all other claims-based tech-

niques for calculating adherence creates an arti-
fact: All patients appear to be 100 percent adher-
ent in the first month after they enter a cohort,
even if they had previously been less adherent.
Therefore, we allowed patients to enter the study
cohort up to eighteenmonths prior to the begin-
ning of the VBID program, but we considered
only twelve months of pre-implementation data
in our models.
For conditions treated with more than one

drug class, such as oral hypoglycemics for diabe-
tes, adherencewas calculatedas theaverageof all
classeswhoseusepatients had initiated. Patients
who qualified for more than one plan were con-
sidered separately in each plan.

Statistical Analysis To study the effect of
the benefit design change on adherence, we plot-
ted monthly adherence proportions for cohorts
with andwithout eachdesign feature, by disease,
before and after copays were reduced.We then fit
patient-level segmented linear regression mod-
els. Ourmodels included a constant term, a line-
ar time trend (which measured the pre-imple-
mentation trend), a binary indicator for
exposure (such as having or not having a design

characteristic), and a binary indicator for the
post-implementation period. Intervention ef-
fects were assessed with the interaction term
between exposure and the post-implementation
period parameter.
We controlled for correlated error terms with

the use of generalized estimating equations and
normally distributed errors. These models ad-
justed for repeated measures of adherence over
time (up to twenty-four measures per patient)
but not for the clustering of plans within
sponsors.
We also adjusted for patients’ age, sex, race,

income, and comorbidities as of the date of their
cohort entry. Data on socioeconomic status and
racewereobtainedby linkingpatients’ZIP codes
of residence with data from the US Census Bu-
reau, which specified the median income and
racial composition of the geographic population
associated with each ZIP code. Income and race
were dichotomized as being more or less than
the median income or percentage of black resi-
dents, respectively, for the patients in our co-
hort. Comorbidities were assessed based upon
fills for prescription medications in the six-
month period prior to the index date.13

Sensitivity Analyses We conducted numer-
ous analyses to assess the robustness of our find-
ings. Instead of comparing plans that targeted
only high-risk patients with plans that either
reduced copayments for patients who engaged
in a specific behavior or that lowered copay-
ments for all patients who were prescribed a
medication, we kept patient targeting in three
groups and repeated our analysis.
Because we relied on copay amounts reported

by the plans to categorize the generosity of VBID
programs, we repeated our analyses using ob-
served changes in cost sharing. To distinguish
the effect of VBID from the effects of the few
disease management and wellness programs
that were introduced concurrently with VBID,
we restricted our analysis to plans in which a
disease management or wellness program was
introduced prior to the start of the VBID
program.
To confirm that the structure of our model did

not influence our results, we repeated our analy-
sis using a difference-in-differences design in
whichwe eliminated the parameter for the linear
time trend from ourmodel. To capture relative—
as opposed to absolute—changes in adherence,
we repeated our analysis using a binarymeasure:
the proportion of patients who were fully adher-
ent to therapy. As an alternative method for
modeling the marginal impact of given charac-
teristics on the success of a VBID program, we
compared plans that differed on only one char-
acteristic.

The structure of VBID
programs strongly
influences their ability
to increase medication
adherence.

March 2014 33:3 Health Affairs 3

at Partners Community Healthcare, Inc.
 on February 13, 2014Health Affairs by content.healthaffairs.orgDownloaded from 

http://content.healthaffairs.org/
http://content.healthaffairs.org/


Finally, to ensure that changes in the charac-
teristics of patients enrolled in particular plans
had not changed over time, we repeated our an-
alyses considering only people who were contin-
uously insured for the year prior to and the year
after the start of the VBID program, even though
this limited the external validity of our analyses
to people who were stably insured for this entire
time period. We also restricted our analyses to
patients who had initiated therapy prior to the
start of a VBID program, excluding those who
did initiated therapy in response to the lowered
copays.
Limitations Our study has several potential

methodological limitations.We used time-series
analysis to conduct our evaluation, which is con-
sidered the strongest quasi-experimental de-
sign.12 With this methodology, valid inferences
about the importance of particular plan features
can be made even if plans differ at baseline.14

Nevertheless, three residual sources of bias re-
main with this approach.
First, our findings could have been influenced

by changes in the characteristics of patients en-
rolled in particular plans over time (for example,
because of adverse selection). The magnitude of
the effects that we observed was generally
smaller when we evaluated the subgroup of pa-
tients who were continuously insured for the
year prior to and the year after the start of the
VBID program. However, our results remained
unchangedwhenwe considered only peoplewho
had initiated therapy prior to the start of the
program.
Second, it is possible that the improvements in

medication adherence thatwe observed for some
plans were the result of other simultaneous
events, such as the introduction of other pro-
grams that might have influenced adherence
or the introduction of more than one design
change. A clear strength of our analysis is that
we surveyed plan sponsors to capture informa-
tion about common simultaneous interventions,
and we attempted to disentangle their effects
through the use of multivariable modeling.
Furthermore, when we restricted our analysis

to plans in which disease management or well-
ness programswere introduced prior to the start
of the VBID program, our findings were un-
changed. This suggests that the presence or ab-
sence of such programs was more important
than when they started. Nevertheless, other si-
multaneous events of which we are unaware—
such as changes in copays for nondrug services,
which might have influenced whether or not pa-
tients could afford their medications—could
have influenced our results.
Third, we do not know the precise reasonswhy

plans chose to introduce VBID with or without

other programs. It is possible that there were
differences across plans that made beneficiaries
in some plans more likely than those in other
plans to respond to the new copay program. In
that case, “confounding by indication” could
have influenced our results. Similarly, because
of the observational nature of our study, we
might not have been able to fully disentangle
the impact of any given plan characteristic from
the impact of other characteristics. Thus, the
estimates of effects in our regression models
might be imprecise.
It is reassuring that our analysis evaluating the

marginal impact of single program characteris-
tics yielded results that were very similar to (al-
though quantitatively larger than) those of our
primary analysis. The inclusion of a control
group of plans that had the design features we
evaluated but that did not introduce a VBID pro-
gram could have helped further minimize resid-
ual bias in our analysis. Of course, only a ran-
domized trial could answer our question of
interest with certainty.
Other limitations include our use of prescrip-

tion refill claims to assessmedicationadherence.
These data indicate what drugs patients pur-
chased, but not necessarily what they consumed.
However, validation studies have shown that the
data are an accurate measure of actual medica-
tion-taking behavior.15

We evaluated adherence for patients taking
multiple medications based on the average ad-
herence with all classes of drugs whose use pa-
tients had initiated. Thismethodmight underes-
timate adherence for patients who appropriately
discontinued therapy.16

Finally, all of the plans we studied were intro-
duced by a single pharmacy benefit manager,
which could influence the generalizability of
our findings.

Study Results
Plan And Patient Characteristics Our sam-
ple consisted of 274,554 patients in seventy-six
VBID plans provided by thirty-three unique plan
sponsors (Appendix Exhibit B).11 The character-
istics of these plans and the patients enrolled in
them are summarized in Exhibit 1 and in Appen-
dix Exhibit C.11 The majority of VBID plans did
nothave generousbenefits, used copay tiers, and
had a disease management program for the con-
dition that the plan targeted.
In those plans with both disease management

and wellness programs, the majority of the pro-
grams (88 percent and 85 percent, respectively)
were introduced prior to the reduction in copays
(data not shown). Few plans made the copay
reduction available only if patients filled their
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prescriptions by mail (Exhibit 1). A minority of
plans targeted high-risk patients. Twenty-five of
the seventy-six plans (data not shown) required
patients to enroll—and, in some cases, actively
participate—in disease management to be eligi-
ble for reduced copays.

Analyses Evaluating Design Features
Independently Monthly rates ofmedicationad-
herence among plans with and without specific
design features, before and after the VBID plans
were introduced, are shown in Exhibits 2 and 3
and in Appendix Exhibit D.11 Prior to the start of
the VBID programs, plans that had a disease
management or wellness program and that
maintained copay tiers had higher levels of
adherence than plans without these features.
Medication adherence declined over time in all
of the study cohorts. However, several plan char-
acteristics were associated with a stabilization in
the rate of decline after their implementation.
Exhibit 4 presents the results of time-series

analyses (which adjust for baseline adherence

and trends in control plans) that evaluated each
plan characteristic independently after patient
characteristics were also adjusted for. Plans that
providedmore generous benefits, made the ben-
efit available only for medication ordered by
mail, retained copay tiers, had wellness pro-
grams, and did not have disease management
programs had higher levels of adherence after
their implementation than plans without these
characteristics. For example, adherence was 3.3
percentage points (95% confidence interval:
2.9, 3.8) higher for plans targeting diabetes that
retained tiers, compared toplans that eliminated
tiers. In addition, plans that targeted high-risk
patients had an increase in adherence after the
VBID program was implemented, compared to
plans that did not target such patients.
Analyses Evaluating Design Features Si-

multaneously Analyses that simultaneously
adjusted for multiple plan design features are
also presented in Exhibit 4. In these analyses,
the presence of copay tiers no longer consistent-

Exhibit 1

Characteristics Of Plans And Patients In The Study Sample, By Condition

Diabetes High cholesterol Hypertension
Number of plans 32 23 21
Number of patients 78,264 143,925 203,895

Patients’ demographic characteristics

Mean age (years) 54.8 58.8 57.3
Female (%) 48.4 45.0 50.8
Black (%) 1.7 1.6 1.7
Median income ($) 45,075 47,461 46,211
Mean no. of Rx filleda 2.3 2.1 1.8

Plan characteristics (percent of plans)

Benefits targeted at high-risk patients
Yes 13.9 12.5 7.0
No 86.2 87.5 93.0

Generous benefitsb

Yes 26.7 35.4 34.7
No 73.3 64.6 65.4

Copayment tiers
Yes 75.9 73.3 71.1
No 24.1 26.7 28.8

Disease management program offered
Yes 94.2 93.3 92.2
No 5.8 6.7 7.8

Wellness program offered
Yes 77.7 78.7 76.0
No 22.3 21.3 24.0

Rx availability
Mail only 7.5 4.0 7.7
Mail and retail 92.5 96.0 92.3

At least one of the above characteristics
Yes 90.6 100.0 95.2
No 9.4 0.0 4.8

SOURCE Authors’ analysis of prescription claims data from CVS Caremark. NOTE Percentages may not sum to 100 because of rounding.
aBased on the six months prior to each patient’s index date; see Study Data And Methods for more details. bNo cost sharing for generic
drugs and low monthly copays ($10 or less) or low coinsurance rates (15 percent or less) for brand-name medications.
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Exhibit 2

Changes In Monthly Medication Adherence After The Implementation Of Value-Based Insurance Design (VBID), In Plans
Targeting Diabetes, With And Without Generous Benefits
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SOURCE Authors’ analysis of prescription claims data from CVS Caremark. NOTES Month 0 is when VBID was implemented. The red and
blue lines represent monthly medication adherence for plans with and without generous benefits (see Exhibit 1), respectively, and
relate to the left-hand y axis. The green line represents the differences in adherence between the two types of plans and relates to the
right-hand y axis. The purple dashed line represents median difference in adherence (0.6 percentage point).

Exhibit 3

Changes In Monthly Medication Adherence After The Implementation Of Value-Based Insurance Design (VBID) In Plans
Targeting Diabetes, With And Without A Disease Management Program

Pe
rc

en
t o

f d
ay

s c
ov

er
ed

 e
ac

h 
m

on
th

Disease management

No disease management

Month relative to copay reduction

SOURCE Authors’ analysis of prescription claims data from CVS Caremark. NOTES Month 0 is when VBID was implemented. The red and
blue lines represent monthly medication adherence for plans with a disease management program targeted at diabetes (“disease
management”) and without such a program (“no disease management”), respectively, and relate to the left-hand y axis. The green line
represents the differences in adherence between the two types of plans and relates to the right-hand y axis. The purple dashed line
represents median difference in adherence (9.1 percentage points).
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ly influenced whether the VBID plans changed
adherence. The impact of the other plan charac-
teristics on adherence was consistent across the
three conditions and had magnitudes that were
larger than those observed in the models that
considered only one feature at a time.
In particular, adherence in plans that offered a

disease management program was significantly
lower than inplanswithout suchaprogram,with
effects ranging from −4.9 percentage points
(95% CI: −5.7, −4.1) for high cholesterol to
−6.7 percentage points (95% CI: −8.0, −5.5)
for diabetes. In contrast, plans that offered a
wellness programhadadherence levels thatwere
3.3–5.4 percentage points higher after their in-
troduction than plans that did not offer this type
of program.

Sensitivity Analyses Our sensitivity ana-
lyses generally yielded results similar to those
of our primary analysis. Our results remained
unchanged when we used three groups of pa-
tients, instead of two, based on the method in
which plans targeted patients (Appendix Exhib-
it E).11 The same was true when we relied on
observed changes in cost sharing that resulted
from the VBID implementation to classify VBID
generosity, instead of changes reported by the
plans (Appendix Exhibit F).11 Restricting our
analysis to plans in which disease management
or wellness programs were introduced prior to
the start of the VBID plan did not change our
results, either (Appendix Exhibit G).11 Alterna-
tive modeling approaches also produced results
that were similar to those of our primary ana-
lyses (Appendix Exhibits H, I, and J).11

Restricting our analysis to patients who had
initiated therapy prior to the start of the new
VBID program (that is, to patients who did not
initiate therapy in response to the lowered co-

pays) produced results very similar to those in
our primary analyses (AppendixExhibit K).11 An-
alyzing the subset of individuals who were con-
tinuously insured for the year prior to and the
year after the start of the VBID plan
(n ¼ 173;443; 63 percent of the study sample)
yielded smaller, but directionally consistent, ef-
fects of plans’ generosity, targeting of high-risk
patients, and presence of a disease management
program (Appendix Exhibit L).11

In this analysis, VBID plans that reduced co-
payments only for prescriptions filled by mail,
offered a wellness program, or both were associ-
ated with higher levels of adherence than VBID
plans without these characteristics for hyperten-
sion and high cholesterol medications. In con-
trast, these characteristics were not associated
with the impact of copay reductions for plans
that targeted diabetes.

Discussion
Our analysis of seventy-six different VBID plans
introduced by a large pharmacy benefit manager
demonstrates that the structure of these pro-
grams strongly influences their ability to in-
crease medication adherence. After we adjusted
for theother features,VBIDplans thatweremore
generous, targeted high-risk patients, had well-
ness programs, did not have disease manage-
ment programs, and made the benefit available
only for medication ordered by mail resulted in
larger improvements in long-term adherence.
These results were consistent across the dis-

ease states we studied. Given the wide variation
in how VBID plan designs have been imple-
mented across the United States, these results
may be used to influence how future plans are
structured.

Exhibit 4

Relationship Between Plan Characteristics And Change In Medication Adherence After The Implementation Of Value-Based
Insurance Design (VBID)

Diabetes High cholesterol HypertensionPlan
characteristic Univariate Multivariate Univariate Multivariate Univariate Multivariate
Generous benefitsa 1.4**** 3.6**** 0.6**** 1.6**** 1.0**** 2.4****

No copay tiers −3.3**** −1.3**** −0.2 −0.6* −3.0**** 0.0

Targets high-risk patients 1.7**** 2.2**** 1.4**** 1.3**** 1.5**** 1.4****

Wellness program offered 1.5**** 4.4**** 1.2**** 3.3**** 2.0**** 5.4****

Disease management
program offered −1.7**** −6.7**** −1.6**** −4.9**** −1.2**** −5.1****

Benefits for mail-only Rx 1.4**** 2.5**** 1.5**** 3.6**** 1.0**** 4.8****

SOURCE Authors’ analysis of prescription claims data from CVS Caremark. NOTES The exhibit shows percentage-point changes in
adherence after the implementation of VBID between plans with and without the given characteristic. “Univariate” means without
adjusting for other plan characteristics. “Multivariate” means after controlling for all the other plan characteristics. All models
controlled for differences in patients’ demographic characteristics and comorbidities. aSee Exhibit 1. *p < 0:10 ****p < 0:001

March 2014 33:3 Health Affairs 7

at Partners Community Healthcare, Inc.
 on February 13, 2014Health Affairs by content.healthaffairs.orgDownloaded from 

http://content.healthaffairs.org/
http://content.healthaffairs.org/


We hypothesized that plans with a disease
management program would have larger effects
on adherence than plans without such a pro-
gram. This is because disease management pro-
grams produce greater patient engagement and
understanding of the potential benefits of medi-
cation adherence. Consistent with this hypothe-
sis, TeresaGibson and coauthors found that ben-
eficiaries of a single large employerwho opted in
to disease management and were offered copay
reductions had larger improvements in adher-
ence than beneficiaries who opted out of disease
management and received copay reductions
alone.5

However, whenwe analyzedmany plans intro-
duced by numerous plan sponsors and when we
controlled for numerous other plan character-
istics, we found large and consistently negative
effects on adherence from the availability of dis-
ease management. It is possible that disease
management blunts the effect of VBID, since
both interventions attempt to achieve the
same goal.
Alternatively, the beneficial effects of disease

management might result primarily from the
promotion of healthy behaviors other thanmed-
ication adherence, and lifestyle modification
might reduce the need for medications. That
would make patients in our analysis appear to
be nonadherent. Of course, we have no way of
verifying whether individual patients actually
participated in disease management activities.
It is important to recognize that although these
programs are very common, their nature varies
widely across plans.
Plans with a disease management program

started with a relatively high baseline level of
adherence. Thus, our results may represent a
“ceiling effect”: The addition of a financial incen-
tivemight have influenced only plans with lower
baseline levels of adherence. A ceiling effect
might also have contributed to the apparent ben-
efit of plans offering wellness programs and a
mail-only benefit. Conversely, the longer pre-
scription lengths and the relative ease of access
available through the use of mail-order prescrip-
tions might have promoted adherence, as other
researchers have observed.17,18

Thepositive associationbetweenwellness pro-
grams, patient targeting, and mail-order pre-
scriptions is notable, considering that all of
these interventions are very low cost and easily
implemented. As a result, we can surmise that
adding them to VBID programs would be a par-
ticularly efficient way to improve medication ad-
herence. Of course, it is unclear whether the
magnitudes of the differences in adherence that
we observed between plans are meaningful. Al-

though the existing evidence is limited, it sug-
gests that a 3–6-percentage-point change in ad-
herence is likely to be clinically significant for
high-risk conditions.7,8

Furthermore, in interpreting our results, it is
important to recognize that the typical increases
in adherence from VBID implementations (3–5
percentage points) reported in the literature (4–
6, 8, 19–22) are really a weighted average of
individual plans with and without the character-
istics that we studied. Thus, our results suggest
that anoptimally designedVBIDplanmighthave
an even larger impact on adherence than plans
that leave copays unchanged.
Beyond their potential impact on future VBID

plan design, we believe that our results have
broader implications. We compared plans with
a similar basic structure but with numerous po-
tentially important cointerventions. Our analyt-
ic approach could help identify the best ways to
structure other benefit designs and quality im-
provement programs. For example, reference
pricing plans, tiered formularies, and disease
management programs have many variations
that could certainly have an impact on their ef-
fectiveness. These variations could be subjected
to an analysis similar to the one we performed.

Conclusion
Our study provides high-quality empirical data
on the VBID plan features that appear to bemost
effective in stimulating greater medication ad-
herence. These results can influence how future
copay reduction plans are structured. In addi-
tion, we believe that the method employed in
our analysis could be used to evaluate other ben-
efit design and quality improvement activities
that also have large variations in their design
features. ▪

Our analytic approach
could help identify the
best ways to structure
other benefit designs
and quality
improvement
programs.

Web First

8 Health Affairs March 2014 33:3

at Partners Community Healthcare, Inc.
 on February 13, 2014Health Affairs by content.healthaffairs.orgDownloaded from 

http://content.healthaffairs.org/
http://content.healthaffairs.org/


These results were reported at the
AcademyHealth Annual Research
Meeting, Orlando, Florida, June 2012.
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by the Robert Wood Johnson Foundation
Changes in Health Care Financing and
Organization initiative. The authors
acknowledge the very helpful comments

provided by Bruce Stuart on an earlier
draft of the article. [Published online
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