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Abstract

Background and Objective It is unclear whether private insurance benefit designs align with the most widely used ex-US
definition of value, the incremental cost-effectiveness ratio (ICER). A large Pacific Northwest private insurance plan explicitly
implemented a tiered formulary based on cost-effectiveness estimates of individual drugs in 2010, resulting in cost savings
to the plan without negatively affecting patient health service utilization. Given the pressures of rising costs, we investigate
whether employer-based private health insurance plans have adopted value-based cost-sharing approaches that are in line
with cost-effectiveness estimates.

Methods At the drug level, we identified five drug tier designations (0—4) that are tied to increasing ICER ranges in a large
claims dataset from 2010 to 2013. We used a random effects model to evaluate whether out-of-pocket (OOP) cost levels and
trends were associated with drug value designation, controlling for generic status and list price, and whether the associations
varied by insurance plan type and insurance market concentration, as measured by the Herfindahl-Hirschman Index (HHI).
We also estimated the weighted mean cost effectiveness of the drug claims in the sample by year and generic status using
the formulary’s cost-effectiveness value ranges.

Results The 2010 volume weighted mean OOP cost for a 30-day supply of drugs in tiers O through 4 were $US6.87,
$US22.62, $US62.22, $US57.36, and $US59.85, respectively (2013 US dollars). OOP costs for cost-saving and preventive
drugs (tier 0) decreased 5% annually from 2010 to 2013 (p <0.01); OOP costs for drugs costing under $US10,000/quality-
adjusted life-year (QALY) (tier 1) decreased 4.5% annually (p <0.01) and OOP costs for drugs costing over $US50,000/
QALY (tier 3) and $US150,000/QALY (tier 4) decreased by 2.4% and 2.2%, respectively (p <0.01 and p=0.046). OOP
costs for drugs valued between $US10,000 and $US50,000/QALY did not change significantly (p=0.31). Average ICER
estimates increased for generic drugs and did not change for brand name drugs.

Conclusion OOP costs for prescription drugs are decreasing across value levels, with OOP costs for higher-value drugs
generally decreasing at a faster rate than lower-value drugs. The relationship between cost sharing and value remains tenu-
ous, however, particularly at higher ICER levels, likely reflecting the persistence of traditional formulary structures and

increasing use of generic drugs over brand name drugs.
Key Points for Decision Makers

Cost sharing for pharmaceuticals was generally not
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1 Introduction

While prescription drug expenditure rates fluctuate depend-
ing on new products and patent expirations, experts project
per capita drug spending in the USA will grow between 4
and 6% annually through to 2024 [1]. Stakeholders have
advanced multiple models to obtain greater value on drug
spending, including indication-based pricing and outcomes-
based arrangements, while new technologies are subject to
budget impact analysis before their uptake [2-4]. Because
approximately half of Americans have private insurance,
private insurance companies have significant potential to
influence drug demand and costs [5]. Value-based insur-
ance design (VBID), where insurance schemes align patient
cost sharing with the value of services, is one payer-based
strategy to improve medication adherence without increasing
total health costs [6].

There appears to be some enthusiasm for VBID among
private and public payers, with various plans being sug-
gested or implemented [7—12]. One particular payer, Prem-
era Blue Cross of Mountlake Terrace, Washington, USA,
implemented a design known as the value-based formulary
(VBF) that used cost-effectiveness analysis (CEA) to deter-
mine cost sharing [13]. Co-payments for drugs with a low
(high) incremental cost-effectiveness ratio (ICER) and high
(low) value were lowered (increased) accordingly. Several
studies analyzed Premera Blue Cross’s transition from a
cost-based to value-based insurance formulary in 2010,
the only private insurance company to explicitly transition
their formulary [13—15]. They found that their value-based
tiering decreased spending on medication per member per
month compared with non-VBF tiering, and that medication
utilization, health services utilization, and non-medication
expenditures did not change [15]. Evidence from programs
applying VBID to specific drugs (but not full formularies)
is optimistic but not conclusive about the exact benefits of
shifting to value-based decision-making in private plans [6].

Beyond those explicitly aligning formulary placement
with value evidence, it is unknown to what degree com-
mercial plans at large are using value evidence in decision-
making. One study found that two case study formularies
were only partially aligned with cost-effectiveness evidence
[16]. More recently, a study found that drugs exclusion lists
in large pharmacy benefit managers were not significantly
associated with value evidence [17]. Further, there is little
published evidence of programs using VBID to discourage
use of low-value services and drugs by increasing cost shar-
ing, although existing studies show this strategy could be
cost saving [14, 18]. In addition, most studies of VBID focus
on a narrow portion of medications used to treat chronic
conditions, such as cardiovascular disease, diabetes mellitus,
or asthma, for which generic alternatives are available [6,
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19]. There is a gap in the literature regarding formulary-wide
alignment with value evidence, and whether cost sharing is
being used to drive behavior around both high-value and
low-value drugs.

Insurance plans that implement a type of VBID must be
clear about which elements of value they are using. CEA is
the most widely accepted metric for determining the value
of drugs globally, often combined with other aspects of
value such as availability of alternative treatments, novelty,
and disease severity. CEA is generally a good measure for
assessing changes in value trends in benefit design because it
can be used across health conditions and has a broad base of
data available for many common drugs [20, 21]. In a recent
interview regarding value assessment frameworks, private
insurance representatives claimed most insurers do not have
formal policies regarding the use of CEA research. While
private insurers are under pressure to cover a majority of
drugs regardless of value evidence, CEA may inform for-
mulary placement if alternatives exist [22].

To understand the extent to which private insurance com-
panies are aligning (implicitly or otherwise) formulary cost
sharing with evidence of drug value, and factors influencing
that shift, we analyzed the out-of-pocket (OOP) costs for
medication fills from 2010 to 2013 using a large commercial
claims database and drug-specific cost-effectiveness value
designations. If private insurance companies were using
cost-effectiveness evidence in formulary placement deci-
sions, we would expect an increasing gap in the nominal
amount of cost sharing between high and low levels of drug
value as measured by cost effectiveness. To our knowledge,
this is the first empirical study in a large sample of commer-
cial health plans to evaluate whether OOP costs in the USA
are aligned with cost-effectiveness estimates. Secondarily,
we use our dataset to evaluate the overall cost effectiveness
of drug usage over this period, i.e., whether the utilization
weighted average cost effectiveness of drugs has changed
over the study timeframe.

2 Methods

To answer our research questions, we ran a retrospective
prescription claims analysis on drug-specific cost-sharing
levels and drug-specific value designations over a period
of 4 years.

2.1 Data

We used data from three sources. First, we obtained phar-
macy claims data from IBM® MarketScan® Commercial
Database (IBM Corporation, Somers, NY, USA). This data-
set contains claims-level data from over 115 million unique
patients with employer-based private health insurance,
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including information on co-payments, deductible amounts,
drug code, therapeutic class, prescription drug payment,
plan type, and location. Second, we obtained a dataset that
contained drug-specific value designations from the 2010
VBEF of a large insurer in the Pacific Northwest as described
in Sects. 2.2 and 2.3. This drug-specific dataset was applied
to claims data collapsed to the drug-year level, with unique
drugs defined by unique combinations of dosage form, active
ingredient, and generic status. Finally, we added data from
the American Medical Association on private insurance
market concentration at the metropolitan statistical area
(MSA) level [23].

2.2 Tier Definitions

Each drug in Premera Blue Cross’ 2010 VBF is categorized
into one of five ordinal tiers based on their cost effective-
ness, with each tier representing a cost-effectiveness range
(Table 1). The tiers range from 0O to 4, with 0 being the high-
est value and 4 being the lowest. There are two sets of tier
definitions with corresponding cost-effectiveness ranges to
separate typical drugs and special case drugs; the special
case drug category was created to allow for additional con-
siderations for drugs with established clinically meaningful
benefits, such as ethical issues, rarity, or unmet clinical needs.
Premera Blue Cross collected cost-effectiveness values for
each drug from the published literature, the Tufts CEA reg-
istry, Cochrane reviews, manufacturer models, and health
technology assessment (HTA) organization reports, using the
societal perspective when available [13]. ‘Tier’, as defined by
Premera Blue Cross, is used in this study as a proxy for value
level and the terms are used interchangeably throughout.

2.3 Collapsed Claims Data at Drug-Year Level

We constructed a drug-year-level dataset that had four
observations for each unique drug representing the four

Table 1 Value-based formulary tier definitions

first quarters of the years 2010-2013. Since we sought to
understand how plans set cost sharing for each unique drug
over time, we dropped claims outside of the first quarter of
each year since these were likely to be affected if individu-
als exceeded their OOP maximum payments (which is more
likely to occur at the end of the year).

To calculate the mean OOP cost for each drug-year,
we added all OOP costs (co-payments, co-insurance, and
deductible charges) for each prescription drug claim and
standardized them to a 30-day supply, dropping all observa-
tions less than zero. Generic status was defined as a categori-
cal variable with four options: brand name (with or without
an available generic), multisource generic, single-source
generic, and other (which included over-the-counter drugs
and those no longer available). The mean average whole-
sale price (AWP) was the average of a drug’s AWP over all
claims during the first quarter of each year standardized to
a 30-day supply. Plan payment was the average amount the
insurance company paid for a drug, excluding patient OOP
costs, in each quarter 1, standardized to a 30-day supply. We
then collapsed the dataset, taking the average variable value
for each unique drug and year combination.

2.4 Regression Analysis

We ran a random effects model with robust standard errors
clustered on drug ID (i) at the year (j) level (Eq. 1):
Y; = pu+ B Tier; + p,Year; + p;Year; X Tier; + fX + €.
(1)
The outcome variable (Yii) was the natural log of the mean
OOP cost, interpreted as percentage change over time. The
explanatory variables of interest were year, value designa-
tion (i.e., tier) as a categorical variable with tier O as the
reference group, and the interaction of year and value des-
ignation. Additional vectors of covariates (fX) included the

Tier® ICER ranges for typical drugs® Average group ICER estimate ($US) ICER ranges for special case drugs’
Low Midpoint High

0 Cost saving and/or preventive 0 0 0 Cost saving and/or preventive

1 Cost saving or < $US10,000/QALY 0 5000 10,000 Cost saving or < $US50,000/QALY

2 $US10,000-50,000/QALY 10,000 30,000 50,000 $US50,000-150,000/QALY

3 $US50,000-150,000/QALY 50,000 100,000 150,000 >$US150,000/QALY

4 > $US150,000/QALY, or insufficient 150,000 575,000 1,000,000 Insufficient evidence to determine ICER

evidence to determine ICER

ICER incremental cost-effectiveness ratio, QALY quality-adjusted life-year
*Value tiers and ICER ranges defined by Premera Blue Cross drug benefit formulary in 2010 [13]
bSpecial case: drugs that had additional value not reflected by their ICER. These values include ethical issues, rarity, unmet clinical needs, regu-

latory requirements, and other societal considerations
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2010 generic status of each drug, logged AWP, and logged
average plan payment. These control variables were added
as generic status and drug price could potentially affect cost-
sharing amounts and obscure the relationship of interest.

We repeated the same analysis using four additional
models to check the robustness of our results: an ordinary
least squares (OLS) model with a log link and standard
errors clustered on drug ID; a population average model
with an unstructured correlation matrix; a population aver-
age model with an autoregressive order correlation matrix
with a lag of 1; a fixed effects model; and a random effects
model (available in the “Appendix”).

2.5 Association of Organizational and Regional
Market Characteristics on Value Trends

We next ran Eq. (1) on two additional datasets, data col-
lapsed by plan type and data collapsed by MSA, to under-
stand factors associated with the relationship of cost sharing
and value over time. For insurance plan type, each line of
data was a unique combination of drug, year, and plan type.
Plan type categories included health maintenance organi-
zations (HMOs), preferred provider organizations (PPOs),
point of service plans (POS; both with and without capi-
tation), high-deductible health plans (HDHPs), and other
(basic/major medical, comprehensive, exclusive provider
organization). Because the level of insurance market com-
petition may also have bearing on a payer’s ability to set
formulary prices, we considered market competition as an
associated factor. We collapsed the data so each observa-
tion was a unique combination of drug, year, and MSA, and
linked the claims data to MSA-level market concentration.
Market concentration was measured via 2013 Herfindahl-
Hirschman Index (HHI), which measures market compe-
tition amongst firms in a similar sector, for 388 MSAs as
defined by the US Office of Management and Budget. We
used the HHI numbers for 2013 for all 4 years in question
because other studies have found that the HHI for insurance
markets by MSA did not change significantly over that time
period [24]. We categorized each MSA into three categories
based on the US Department of Justice antitrust thresholds:
unconcentrated markets had an HHI of 1500 or less, mod-
erately concentrated markets had an HHI between 1500 and
2500, and markets with an HHI above 2500 were considered
highly concentrated [25].

2.6 Estimated Average Drug Value
We conducted additional analyses to estimate the align-

ment of actual prescription drug utilization volume with
CEA-based value estimates to evaluate the overall ‘value’
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of prescription drugs used by this population. Premera
Blue Cross assigns drugs to co-payment tiers based on
ICER ranges. We estimated low, midpoint, and high ICER
values for each drug based on the range of its assigned tier
to calculate an average cost-effective estimate for all drugs
in the sample weighted by their relative use (Table 1).
Cost-saving drugs were assumed to have an ICER of $US0
per quality-adjusted life-year (QALY) to avoid problems of
interpreting negative ICERs and to err on conservative val-
uation (all values are given in 2013 US dollars). Because
we cannot parse out which drugs in tier 0 are cost saving
and which are preventive, drugs in tier 0 were assumed to
have a range of ICERs between $US0 and $US10,000 per
QALY, the same as tier 1. While preventive medications
may have a range of cost-effectiveness ratios depending on
factors such as the population targeted, the placement of
a drug in a tier with zero cost sharing indicates it has high
value for the plan and therefore a low ICER. The upper
bound of $US10,000 is a conservative estimate based on
the next highest tier. We assumed the maximum CEA ratio
for the drugs in tier 4, whose definition includes all drugs
with an ICER above $US150,000 per QALY, would be
$US1,000,000 per QALY as most drugs do not exceed
this amount [26].

To get yearly average ICER estimates, we multiplied
the drug-specific ICER estimate (low, midpoint, or high
value of the cost-effectiveness range) by the drug-specific
total days’ supply of medication for all quarters over the
entire observation period divided by total days’ supply
for all drugs over the same period and summed across all
drugs. To test significance, we ran three linear regressions
with low, middle, and high ICER estimates as the outcome
variable; quarter and generic status were the predictors of
interest, weighted by the number of claims in each quarter.

2.7 Software and Data Permissions

MarketScan® data manipulation was done with SAS® ver-
sion 9.3 software (SAS Institute, Cary, NC, USA). Value
designation data by drug provided from Premera Blue Cross
of Washington. Regression analyses were performed with
STATA® version 14 (StataCorp LP, College Station, TX,
USA).

3 Results

3.1 Descriptive Statistics

We mapped 1720-1896 unique drugs (depending on year),
as defined by dosage form, active ingredient, and generic

status from the Premera Blue Cross VBF to a major com-
mercial claims database. Of these drugs, about 50% were
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multisource generic and 40% were brand name. Of the drugs
identified, 57% were in tiers 0 and 1 (preventative, cost sav-
ing, or had a cost-effectiveness ratio under $US10,000 per
QALY). Tier value overwhelmingly aligned with generic
status: 98% of generic drugs were in tier O or 1 while 90%
of brand name drugs were in tiers 2—4, and the percentage
of drug claims for generics increased over time (72-82%
in 2010 to 2013, respectively). By number of claims, most
prescriptions were for high-value (tiers 0 and 1) and generic
drugs.

The average OOP costs by drug ranged from $US6.87 to
$US62.22, while the average plan payments by drug ranged
from $US18.19 to $US286.17 (each standardized to a 30-day
prescription). The mean percentage cost sharing, weighted
by number of claims, ranged from 27 to 56% among the
value tiers.

There was a general trend in increasing OOP costs and
total plan payment when comparing tier 0 with tier 1 and
tiers 2—4 (Table 2). Tiers 2—4 had similar plan payment
amounts and OOP costs. Percentage cost sharing, weighted
by number of claims, clustered in two groups with an aver-
age 55% cost sharing for tiers 0—1 and 28% for tiers 2—4.

Most of our claims data were from PPO (67%) and HMO
(14%) insurance plans. HMO insurance plans had univer-
sally lower OOP costs but similar or higher total mean plan
payment costs. Most claims also came from highly concen-
trated insurance markets (> 70%). Unconcentrated markets
had slightly lower plan payment costs but similar OOP costs
per pharmacy claim compared with moderately and highly
concentrated insurance markets.

3.2 Regression Results

We found similar results across all models, which suggests
robustness of the results. We report the random effects
model results as it accounted for repeated observations in
our panel dataset and allowed greater estimation efficiency,
with an overall 7 =0.736 and p=0.847. (The full regression
output is shown in the “Appendix”.)

In the base year of 2010, OOP costs for tiers 1-4 were
52%, 76%, 91%, and 78% higher than the reference group
(tier 0), respectively (Table 3). OOP costs for drugs in tiers
0 and 1 decreased over the study timeframe by about 5% per
year (p <0.001) and were not statistically different from one
another. OOP costs for tiers 3 and 4 decreased by about 2.4%
and 2.2% per year (p=0.007 and 0.011, respectively) and
were not statistically different from one another. OOP costs
did not change significantly for tier 2 (p=0.312).

These trends were slightly more pronounced with PPO
insurance plans, which comprise 67% of the data, and
slightly less pronounced in HMO plans, which comprised

16% of the data. In PPOs, OOP costs decreased by about 6%
per year for tiers 0 and 1 (p<0.001) and by about 2% per
year for tiers 2—4 (p =0.006, 0.00, and 0.06, respectively).
The tiers within these two groups were not significantly
distinct from each other, but the groups were (p <0.001).
OOP costs were not clearly delineated between tiers 2 and 4
in any insurance plan type. HDHPs generally had the most
variability and growth in OOP costs, while HMOs were the
only plan type to have no significant change in patient costs
over the timeframe in three of the five drug value categories.
At all levels of market concentration, OOP costs for
higher-value drugs decreased at a faster rate than lower-
value drugs, although the trend was more pronounced in
unconcentrated markets. In unconcentrated markets, OOP
costs decreased by 8.5% per year for tier O drugs (p=0.016),
while the same drugs in moderately and highly concentrated
markets decreased by around 5% annually (p <0.001). OOP
costs for tier 1 drugs decreased by around 4% annually
(»<0.001) in highly concentrated markets, while changes
in OOP costs for tiers 2—4 (lower-value drugs) were small.

3.3 Estimated Average Drug Value Model Results

Generic status acts as a confounder in estimating the aver-
age weighted ICER of drug claims between 2010 and 2013.
Before splitting the data by generic status, it appears that
the weighted average ICER for drug claims were decreas-
ing over time, regardless of low, middle, or high estimates.
When stratified by generic status, the weighted average
ICER for drug claims increases over time in both generic
and brand name drugs by between $US210 and $US550 per
year (p <0.001) (Table 4). The average estimated ICER for
brand name drugs was on average between $US40,000 and
$US 180,000 higher than for generics (p <0.001). Examin-
ing the percentage of claims each year by tier and generic
status shows an increase in claims for drugs in tiers 0 and
1 (22-25% and 52-59%, respectively) and an increase in
generic drug use over the time period (72-82%).

4 Discussion
4.1 Value Versus Generic Status

In this study, we explored the extent to which commercial
insurance plans aligned with, and shifted to, value-based
cost sharing for prescription drugs. We applied drug-specific
ICER estimates from one payer to observed drug-specific
OOP costs from a large commercial claims dataset to infer
benefit design over this period. The results provide evidence
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Table 2 Descriptive statistics by value tier

Statistic Drug value tier (typical case definitions)
Preventative and cost Cost saving $US10,000— $US50,000— >$US150,000/ Total
saving (0) or < $US10,000/ 50,000/QALY  150,000/QALY QALY (4)
QALY (1) @) 3
Total number of 195 792 323 291 119 1720
unique drugs
(2010)
MS generic 178 661 5 2 3 849
SS generic 7 42 2 1 1 53
Brand name 6 63 274 252 113 708
Other 4 26 42 36 2 110
Mean OOP cost per pharmacy claim ($US)*
Total (weighted) 6.87 22.62 62.22 57.36 59.85 27.14
Total (unweighted) 10.07 29.55 81.47 82.43 84.67 49.73
HMO insurance 10.03 24.69 61.52 73.72 64.86 40.82
plans
Non-HMO insur- 12.83 41.35 111.43 108.71 127.63 68.20
ance plans
Unconcentrated 8.63 26.38 86.65 80.32 101.51 43.66
markets
Moderately concen- 9.34 27.21 74.28 79.49 78.92 44.51
trated markets
Highly concen- 9.11 27.38 75.24 80.12 80.48 44.64

trated markets
Mean total plan costs per pharmacy claim ($US)®

Total (weighted) 18.19 55.83 286.17 226.49 269.82 91.61

Total (unweighted) 43.08 144.28 511.30 382.86 596.59 271.89

HMO insurance 45.94 155.00 517.39 410.94 642.77 285.11
plans

Non-HMO insur-  44.45 146.14 485.67 388.44 619.87 269.74
ance plans

Unconcentrated 33.34 97.18 381.64 307.47 649.27 184.66
markets

Moderately concen- 36.33 124.86 433.68 363.09 530.67 229.29
trated markets

Highly concen- 34.09 119.01 419.42 351.09 502.99 218.30

trated markets
Mean % cost sharing per pharmacy claim®4

Total (weighted) 55 56 29 28 27 50

Total (unweighted) 44 41 31 31 25 37

HMO insurance 46 37 27 28 21 34
plans

Non-HMO insur- 48 49 39 38 32 44
ance plans

Unconcen- 46 46 32 32 29 41
trated markets
(HHI < 1500)

Moderately con- 46 43 31 30 26 38
centrated markets
(HHI between
1500 and 2500)

Highly concen- 48 45 31 31 29 40
trated markets
(HHI> 2500)
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Table 2 (continued)

Statistic Drug value tier (typical case definitions)
Preventative and cost Cost saving $US10,000— $US50,000— >$US150,000/ Total
saving (0) or < $US 10,000/ 50,000/QALY  150,000/QALY QALY (4)
QALY (1) (@) 3
Top 5 drugs in each ~ Simvastatin Hydrocodone—aceta- Nexium® Singulair® Cymbalta® Hydrocodone—aceta-
category by total minophen minophen
number of claims 1 jsinopril Azithromycin Lexapro® Crestor® Effexor XR® Simvastatin
over the study Atorvastatin calcium Levothyroxine Yaz® Vyvanse® Vytorin® Azithromycin
period .
sodium
Amlodipine besylate Omeprazole Plavix® Nasonex® Zetia® Lisinopril
Sertraline Hel Fluticasone propion- Tamiflu® Levaquin® Cialis® Levothyroxine sodium

ate

All currency values are reported in 2013 US dollars. Weighted data are weighted by number of claims for each unique drug each year; all costs

are weighted unless otherwise specified

HHI Herfindahl-Hirschman Index, HMO health maintenance organization, MS multisource, OOP out-of-pocket, QALY quality-adjusted life-year,

SS single-source

20O0P costs calculated using first quarter data only to avoid the effect of exhausting deductibles or reaching max OOP payments

PTotal plan payment is defined as the sum of OOP, cost of business, and insurance payment

“Percentage cost sharing is calculated as OOP divided by the sum of OOP and total plan payment at the drug-year level

9Insurance markets are defined as metropolitan statistical areas (MSAs)

that most plans in 2010 already aligned value-based cost
sharing to some extent, with lower average OOP drug costs
for higher-value drugs. Results also suggest that OOP costs
were decreasing over the timeframe in two trajectories: OOP
drug costs for higher-value drugs (in tiers 0 and 1, costing
up to $US10,000/QALY) decreased faster than OOP costs
for lower-value drugs (tiers 2—4, costing over $US10,000/
QALY). This trend was particularly clear for PPO insurance
plans, which comprised about 70% of the claims data.

One explanation for this trend may be that commercial
formulary decisions consider generic status more than
explicit value. Generic drugs were overwhelmingly in tiers
0-1 and brand name drugs in tiers 2—4 in our sample. Despite
a wide range of cost-effectiveness values (from $US10,000
to over $US150,000 per QALY), tiers 2—4 were not statisti-
cally significantly different in cost sharing compared with
each other either at baseline or over time. This is supported
by the large literature base that has shown the longstanding
endeavor of US payers to increase use of generic medica-
tions [27]. Indeed, a recent paper puts the generic utilization
rate in the USA (i.e., the proportion of prescription drug
volume ascribed to generics) to be the highest among ten
high-income developed countries [28].

Our average ICER estimates weighted by drug-specific
utilization also underscore the importance of generic ver-
sus brand name status. Table 4 and Fig. 1 show that there
is an overall trend of decreasing average ICERs over time.
However, when stratifying brand—generic status, this trend
seems to largely disappear except for the high estimate trend
for branded drugs in 2010. Over this period, we observe

increasing proportion of generic utilization in our sample
(Fig. 1). These data suggest that commercial plans and
their insured population have been moving towards value
over time, as evaluated by OOP costs and total utilization,
respectively. However, such movement appears to be driven
by brand—generic status rather than by cost-effectiveness
evidence.

This is an important distinction because there is likely a
limit to substantial future gains from continuing to pursue
increased generic utilization. In fact, more recent data show
that although there are continued increases in unbranded
generic drug utilization in the USA, the proportion of total
drug spending attributed to branded drugs has been increas-
ing simultaneously, especially with the rising spending on
branded specialty drugs [27]. These results also provide evi-
dence that insurance plans may be decreasing cost sharing
for high-value drugs, but are not increasing cost share of
low-value drugs as an offset (an issue that not many stud-
ies have addressed) [6]. Our results also reflect the fact that
over half (56%) of all private insurance formularies have
three or fewer tiers, allowing for less nuance in cost shar-
ing between drugs relative to Premera Blue Cross’s five-tier
formulary [29].

Another potential reason for the similarity in cost sharing
for drugs valued over $US10,000 per QALY may be because
Premera Blue Cross’s value designations do not necessarily
reflect negotiated drug prices for the commercial insurance
payers in our sample. We include a plan payment variable
in the model, but this does not account for confidential
rebates paid by manufacturers to health plans; their absence
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potentially means that plan costs are not accurately captured.
Hence, to the degree that Premera Blue Cross’s negotiated
plan costs for drugs differ from the observed plan costs in
our dataset, there will be misclassification of plan—-drug-
specific value.

01/2 34

Y
0
o
n

change in OOP

Annual %
by tier

0%

5%

0

4.2 Influence of Plan Type and Market Competition

Analysis results stratified by plan type revealed significant
differences between HMOs and the four other plan types.
HMO plans showed no significant change in patient costs
over the timeframe for any value designation compared to
significant changes in all other plan types, as well as the low-
est mark-ups for brand name and single-source generics, and
the biggest discounts on multisource generics. The constant
term for HMOs is not higher than the other plans, indicat-
ing the trends were not due to differences in initial cost-
sharing levels. HMOs may have other levers to influence
healthcare use other than cost sharing. For example, staff
model HMOs may have a stronger influence on physician
prescribing behavior that affects utilization, reducing the
need for demand price levers. Further, because of stronger
utilization management, they also may be able to negotiate
better prices, reducing the need for high cost sharing.

The association between market competition and drug
cost sharing is complex. The model indicates that there was
lower cost sharing in competitive markets in 2010, but that
patient costs increased faster in competitive markets, catch-
ing up to cost-sharing levels of monopolies and monopso-
nies. Further research may illuminate differences in shifts
toward VBID by geographic region rather than by insurance
market concentration.

Pair-wise Chi-squared test
0.00 0.00 0.00 0.00

p values
0.00 0.00 0.00

0.00
0.00 0.00

—6.08 to —5.64
-425t0-397
- 0.411t00.09
0.51 t0 0.99
-2.05t0-1.08

98% C1

p value
0.000
0.000
0.207
0.000
0.000

Standard error

0.001
0.001
0.001
0.001
0.002

change in
O0oP
-5.86
-0.16
0.75
-1.56

-4.11

4.3 Limitations

Our analysis should be interpreted with the acknowledge-
ment of several limitations. Firstly, our data are based on a
large, non-random cross-section of employer-based private
health insurance enrollees, and therefore cannot be general-
ized to the entire US population or publicly sponsored health
insurance programs. Secondly, the data are constrained to
the years 2010-2013 to avoid confounding effects from the
Affordable Care Act (ACA); however, there still may have
been some anticipatory pricing changes such as early adop-
tion of HDHPs in our timeframe as the deadline to imple-
ment ACA policies approached. The ACA specifically
influenced cost sharing for high-value drugs, as insurance
companies were required to provide many preventive ser-
vices without cost sharing [9]. Other policies enacted during
that time may also have influenced our results; future work
should consider payer adoption of value as influenced by the
implementation of the ACA and other policies.

59.71
92.34

% difference in average OOP in Annual %
105.41
92.67

2010 (compared with tier 0)

Tier
0
1
2
3
4

CI confidence interval, HDHP high-deductible health plan, HMO health maintenance organization, OOP out-of-pocket, PPO preferred provider organization

Table 3 (continued)
Highly concentrated markets only

Group

A\ Adis



1296

E. D. Brouwer et al.

Table 4 Estimated average drug cost-effectiveness value by generic status and year

Tier Range 2010 2011 2012 2013 Total
Percentage of claims each year by tier and by generic status
0 Preventive or cost saving 22 23 24 25 24
1 Cost saving or < $US10,000 52 54 57 59 55
2 > $US10,000 and < $US50,000 12 11 8 6 9
3 > $US50,000 and < $US150,000 10 9 9 8 9
4 > $US150,000 4 3 3 2 3
Generic 72 75 79 82 77
Brand name 28 25 21 18 23
Status CER 2010 2011 2012 2013 Total
Average drug SUS/QALY estimates by year and generic status
All Low-estimate 11,660 10,080 9123 8071 9734
All Midpoint 37,245 31,912 29,314 26,487 31,225
All High-estimate 62,830 53,745 49,505 44,903 52,715
Generic Low-estimate 250 371 406 437 370
Generic Midpoint 4353 4835 4986 5100 4836
Generic High estimate 8457 9299 9566 9763 9301
Brand name Low estimate 40,179 37,935 40,300 41,314 39,752
Brand name Midpoint 119,826 110,038 117,000 120,353 116,348
Brand name High estimate 199,473 182,142 193,699 199,391 192,944

All currency values are reported in 2013 US dollars
CER cost-effectiveness ratio, QALY quality-adjusted life-year

There were also limitations to our value designations.
Premera Blue Cross’s 2010 VBF was based on public lit-
erature but may have taken into account their firms’ spe-
cific negotiated rates. Because the value designations are
Premera Blue Cross-specific, these figures will not cor-
respond exactly to the range of privately negotiate drug
prices that most commercial health insurers and pharmacy
benefit managers use. Negotiated prices or rebates are not
evenly distributed across the database either, as rebates for
branded drugs are likely to be more substantial. Although
we did our best to control for the total amount paid for each
drug claim, there is no way to perfectly align overarching
value designation with each firm-specific value. An addi-
tional limitation is that the value data are from 2010, and it
is possible that there were changes over the 4-year period
in drug price or effectiveness evidence. This limitation is
less of a concern given the short timeframe of the study.

A\ Adis

Lastly, our estimation of average weighted value for drugs
over time did not factor in the additional formulary catego-
ries for special case drugs, which were given more generous
ICER ranges. Using these higher ranges would have resulted
in even higher estimated ICERs; however, their influence
is likely to be minimal given the small proportion of drug
volume for which these specialty drugs account.

5 Conclusion

Private payers have considerable potential to influence the
use of prescription drugs. Our analysis suggests that payers
appear to be designing cost sharing to align with value. How-
ever, this movement appears to be through the mechanism
of brand—generic status rather than finer cost-effectiveness
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ICER Estimates: All Drugs
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Fig. 1 Average incremental cost-effectiveness ratio of drugs by generic status over time. Time on the x-axis is years 2010-2013 by quarter; all
currency is in 2013 US dollars. ICER incremental cost-effectiveness ratio, Q/-Q4 annual quarters 1-4

estimates. There may be potential gains from applying a
cost-effectiveness approach to informing cost sharing for
branded medications.
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Table 5 Regression output for effect of value designation on average out-of-pocket drug cost

Variable Log-OLS PA (unstr) PA (AR1) Random Fixed
Year (SE) —-0.058 (0.01) —0.053 (0.01) —0.045 (0.01) —0.049 (0.01) —0.045 (0.01)
Tier

1 (SE) 0.514 (0.03) 0.524 (0.03) 0.534 (0.03) 0.526 (0.03) (Omitted)

2 (SE) 0.665 (0.07) 0.744 (0.08) 0.759 (0.08) 0.762 (0.08) (Omitted)

3 (SE) 0.796 (0.07) 0.895 (0.08) 0.899 (0.08) 0.914 (0.08) (Omitted)

4 (SE) 0.659 (0.08) 0.763 (0.08) 0.767 (0.08) 0.783 (0.08) (Omitted)
Tier X year

1 (SE) —0.004 (0.01) 0.002 (0.01) —0.004 (0.01) 0.005 (0.01) 0.008 (0.01)

2 (SE) 0.041 (0.01) 0.04 (0.01) 0.037 (0.01) 0.042 (0.01) 0.05 (0.01)

3(SE) 0.026 (0.01) 0.023 (0.01) 0.024 (0.01) 0.025 (0.01) 0.033 (0.01)

4 (SE) 0.029 (0.01) 0.026 (0.01) 0.023 (0.01) 0.028 (0.01) 0.034 (0.01)
Brand name indicator (SE) 0.291 (0.07) 0.31 (0.07) 0.291 (0.07) 0.305 (0.07) (Omitted)
Over-the-counter indicator (SE) —-0.036) (0.09) 0.02 (0.09) 0.001 (0.09) 0.013 (0.09) (Omitted)
Single-source generic indicator (SE) 0.037 (0.07) 0.043 (0.07) 0.046 (0.08) 0.047 (0.06) (Omitted)
Ln(average wholesale price) (SE) 0.207 (0.02) 0.148 (0.02) 0.145 (0.02) 0.142 (0.02) 0.099 (0.02)
Ln(payer cost) (SE) 0.232 (0.02) 0.23 (0.02) 0.233 (0.02) 0.229 (0.02) 0.203 (0.02)
Constant (SE) 0.725 (0.07) 0.963 (0.06) 0.959 (0.06) 0.989 (0.06) 2.038 (0.11)

fixed fixed effects model, Log-OLS logged ordinary least squares model, PA (ARI) population average with an autoregressive order correlation
matrix, PA (unstr) population average with an unstructured correlation matrix, random random effects model, SE standard error

Table 6 Model output by insurance plan type

Variable PPO HMO POS HDHP Other
Year (SE) -0.06 (0.01) —-0.018 (0.01) —-0.068 (0.01) —-0.149 (0.01) —-0.063 (0.01)
Tier
1(SE) 0.557 (0.03) 0.53 (0.04) 0.635 (0.04) 0.754 (0.06) 0.596 (0.03)
2 (SE) 0.817 (0.08) 0.914 (0.09) 0.917 (0.09) 1.065 (0.12) 0.946 (0.09)
3 (SE) 0.949 (0.08) 1.153 (0.09) 1.084 (0.1) 1.134 (0.12) 1.046 (0.09)
4 (SE) 0.822 (0.08) 0.961 (0.1) 0.938 (0.1) 1.187 (0.12) 0.92 (0.09)
Tier X year
1(SE) -0.001 (0.01) -0.021 (0.01) -0.02 (0.01) 0.084 (0.01) 0.018 (0.01)
2 (SE) 0.04 (0.01) 0.005 (0.01) 0.052 (0.01) 0.082 (0.01) 0.029 (0.01)
3 (SE) 0.036 (0.01) -0.017 (0.01) 0.033 (0.01) 0.096 (0.01) 0.04 (0.01)
4 (SE) 0.04 (0.01) -0.014 (0.02) 0.034 (0.01) 0.055 (0.02) 0.018 (0.02)
Brand name indicator (SE) 0.28 (0.07) 0.388 (0.08) 0.376 (0.08) 0.371 (0.08) 0.362 (0.08)
Over-the-counter indicator (SE) -0.031 (0.1) 0.085 (0.1) -0.018 (0.11) —-0.402 (0.12) 0.034 (0.1)
Single-source generic indicator (SE) 0.046 (0.06) 0.068 (0.07) —0.024 (0.08) 0.569 (0.06) 0.063 (0.07)
Ln(average wholesale price) (SE) 0.124 (0.02) 0.122 (0.02) 0.186 (0.03) 0.538 (0.05) 0.166 (0.02)
Ln(payer cost) (SE) 0.24 (0.01) 0.077 (0.01) 0.084 (0.02) 0.027 (0.02) 0.123 (0.02)
Constant (SE) 1.031 (0.06) 1.451 (0.07) 1.215 (0.09) 0.403 (0.19) 1.028 (0.07)

HDHP high-deductible health plan, HMO health maintenance organization, POS point of service plan, PPO preferred provider organization, SE
standard error
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Table 7 Random effects

. Variable Not concentrated Moderately concentrated Highly
regressmljl 0‘“1?“‘ of effect of (HHI < 1500) (HHI between 1500 and concentrated
value designation on oqt-of- 2500) (HHI > 2500)
pocket drug costs, stratified by
insurance market concentration Year (SE) ~0.085 (0.02) ~0.052 (0) ~0.059 (0)

Tier

1 (SE) 0.51 (0.05) 0.597 (0.01) 0.597 (0)

2 (SE) 1.08 (0.11) 0.958 (0.01) 0.923 (0.01)

3 (SE) 1.059 (0.11) 1.089 (0.01) 1.054 (0.01)

4 (SE) 0.966 (0.13) 0.97 (0.01) 0.927 (0.01)
Tier X year

1 (SE) 0.044 (0.02) 0.012 (0) 0.018 (0)

2 (SE) 0.057 (0.03) 0.05 (0) 0.057 (0)

3 (SE) 0.084 (0.03) 0.06 (0) 0.066 (0)

4 (SE) 0.081 (0.04) 0.035 (0) 0.043 (0)
Brand name indicator (SE) 0.266 (0.1) 0.36 (0.01) 0.383 (0.01)
Over-the-counter indicator (SE) 0.157 (0.11) -0.036 (0.01) 0.028 (0.01)
Single-source generic indicator (SE)  0.089 (0.1) 0.124 (0.01) 0.106 (0.01)
Ln(average wholesale price) (SE) 0.468 (0.03) 0.284 (0) 0.319 (0)
Ln(payer cost) (SE) —0.048 (0.02) 0.026 (0) 0.007 (0)
Constant (SE) 0.194 (0.1) 0.808 (0.01) 0.691 (0.01)
HHI Herfindahl-Hirschman index, SE standard error
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