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Abstract

This paper studies the impact of a preferred network design on procedure-level
spending for lab services. This plan structure, termed the “Site of Service” design,
employs a two-tiered cost-sharing schedule for lab tests: patients incur no out-of-
pocket costs at preferred providers but face a deductible at non-preferred providers.
Using event-study methods and administrative data on two large carriers, I find
that these tiered incentives lead to a considerable reduction in the price paid per
lab, with effect sizes ranging from 14% to 36% across groups and time. I find
that the preferred provider program generates savings both by steering consumers
toward less expensive providers and by putting downward pressure on negotiated
prices. Notably, I present explicit causal evidence linking the preferred network to
substantial negotiated price cuts. I find that these price dynamics account for about
half of the overall program savings while the steering mechanism accounts for the
remainder.

1 Introduction

To address rising health care costs and disperse prices, insurers continue to innovate plan
designs in an effort to encourage price-shopping among consumers. The most salient
trend in this direction has been the marked increase in deductible levels. The share of the
private market enrolled in high-deductible health plans (HDHPs) has soared from 8% in
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2008 to 29% in 2018 (Claxton et al., 2018).! While these plans appear to reduce spend-
ing overall, studies typically find that HDHPs are largely ineffective in steering patients
toward low-cost providers (Brot-Goldberg et al., 2015). Network-based designs, such as
narrow networks, tiered or preferred networks, and reference pricing, provide alternatives
to HDHPs that may offer consumers greater navigational ease. Importantly, designs with
a strong steering capacity have the potential to reduce expenditure through both a direct
change in demand, and indirectly, by exerting downward pressure on equilibrium prices.

In this paper, I study the impact of a tiered network design on procedure-level spending
for lab services. Lab tests are the highest-volume procedure type in the United States,
and their prices vary substantially across providers (Song et al., 2021; Robinson et al.,
2016).%2 In New Hampshire, for example, the price of a lipid panel varies from around $10
at some independent labs to well over $100 at some hospitals. Given this high volume
and variability, insurers and patients have opportunities to achieve considerable savings
through both demand-side and supply-side channels. The plan design I study, called
the “Site of Service” feature, employs a tiered cost-sharing schedule to generate clear
incentives for patients to use low-cost providers. Under the Site of Service design, patients
pay $0 at preferred lab providers but face a deductible at non-preferred providers.

This tiered design offers a number of potential advantages over deductible- and coinsurance-
based plans in terms of yielding savings. On the demand side, the tiered design may be
more effective at steering consumers by using clear and significant financial incentives
(Prager, 2020; Ackley, 2022).> On the supply side, the preferred network setup offers
insurers an additional bargaining lever to use in price negotiations with providers. Using
administrative data from New Hampshire, I provide new evidence on the effectiveness of
the tiered design along these dimensions.

I first estimate the effect of Anthem New Hampshire’s Site of Service preferred network
on the price paid per lab test. The price paid per test reflects the aggregate dynamics
of both demand-side and supply-side forces. To study this measure, I utilize an event-
study framework with both procedure-based and carrier-based control groups that are not
subject to the tiered design. I examine two different treatment groups, one based on small-
group plans and the other based on large-group plans, as treatment penetration differed
slightly across groups. Overall, I find that the preferred network led to a considerable
reduction in per-lab payments for both of the treated groups in the sample. For the
small-group population, estimates imply a reduction in spending per lab of 36% by 2015.
For the large-group population, the estimated reduction is 32% by 2015. Altogether,

'More generally, the fraction of privately insured individuals whose primary deductible level is greater
than $1,000 has grown from 38% in 2013 to 58% in 2018 (Kaiser Family Foundation, 2018).

2In addition, an increasing share of lab spending is occurring out-of-network, which is typically asso-
ciated with both higher prices and out-of-pocket costs for patients (Song et al., 2021)

30f course, a host of other factors may impact a plan’s ability to steer, including the geographic
distribution of providers and their perceived quality.



these estimates imply that Anthem saved around $48 million on lab tests relative to the
counterfactual in which cost sharing for labs followed the trajectory of x-rays over the
period.

I next study the demand side directly by estimating the extent to which the tiered
incentives steer patients toward preferred labs. The share of tests performed at indepen-
dent labs rose considerably over the sample period for both Anthem groups. Difference-
in-differences estimates indicate that the preferred network design is associated with a
6 to 12 percentage point increase in the likelihood of using independent, preferred labs,
representing almost a doubling relative to baseline.

I find that, relative to the trend for x-rays, the preferred provider design is associated
with a net reduction in procedure-level cost sharing and out-of-pocket costs for patients.
Moreover, I do not find much evidence that the design substantially impacts the total
quantity of services on the extensive margin, in contrast to what much of the evidence on
HDHPs shows.

I next analyze the dynamics of negotiated prices over the sample period, presenting
some of the first causal evidence linking tiered-type designs to negotiated price changes.
Theoretically, the Site of Service design offers several mechanisms through which down-
ward pricing pressure may be exerted, all of which are rooted in the design’s efficacy in
steering patients. While there is some prior evidence on the steering capacity of the tiered
design, this paper provides some of the first empirical evidence on the interplay of steering
and negotiated prices.

To quantify changes in negotiated prices over the sample period, I estimate both event-
study-based models as well as traditional Laspereyes-type price indices. Overall, I find
strong evidence that Anthem’s preferred network design generated downward pressure on
negotiated prices. Across all providers, I estimate that prices fell by 12%-15% after the
rollout of the preferred provider program. The most dramatic price changes are associated
with providers that explicitly renegotiate lower rates to acquire preferred status. Among
these providers, prices collectively drop by around 50% by the end of the sample period,
evidence of a direct causal link between the network and prices.

Finally, I decompose the aggregate changes in payments per procedure into a direct
steering component and a negotiated price component. The steering component reflects
changes in per-lab spending that are accounted for by changes in provider demand, holding
negotiated prices fixed at a prior level. The negotiated price component captures changes
in negotiated prices, holding demand fixed. Broadly, I find that the steering component
and the price component each account for around half of the overall decline in payments
per lab, although there is heterogeneity across procedures and the two Anthem groups.
The steering effect is somewhat more important for the small-group population than in
the large-group population.

Overall, these results indicate that the preferred network design can generate down-
ward pressure on medical spending through both demand-side and supply-side channels.



While this paper focuses on lab services and the commercially insured population, the
mechanisms examined here are applicable for a broad range of services and payers. Un-
derstanding how best to deploy these types of incentives is crucial for insurers and policy-
makers seeking to contain costs, especially in the face of increasing provider consolidation
(Baker et al., 2014; Lin et el., 2021; Fulton, 2017; Cooper et al., 2019).

1.1 Related Literature

This paper fits most directly into the small but growing literature on preferred networks
and tiered cost sharing. Preferred/tiered provider designs differ from traditional de-
ductible and coinsurance-based designs in that cost sharing varies discretely across groups
of providers in the network.* Typically, plans of this style have either two or three groups
of providers, with preferred providers entailing lower cost sharing. Prior work on these
plans generally indicates that the tiered-type design is effective in steering. Sinaiko and
Rosenthal (2014) find that a tiered physician network induces a small demand change
among new patients. Frank et al. (2015) present a similar finding for hospital choice
under a tiered network. Prager (2020) estimates a small but significant effect of tiered co-
payments on hospital choice among patients in Massachusetts. Starc and Swanson (2021)
study both the demand-side and supply-side effects of preferred pharmacy networks in
Medicare Part D. The authors find that preferred network plans pay around 2% less in
drug prices relative to other plans, and that this difference is mostly explained by lower
negotiated prices, rather than steering within a plan.

Most closely related to this paper is the prior study of Ackley (2022) on the Site of
Service Program, although this paper departs from the prior study in many important
ways. Most broadly, while Ackley (2022) focuses purely on the demand-side effects of
the tiered network, this paper examines both the supply-side and demand-side, and pro-
vides novel decomposition of aggregate effects into a steering component and negotiated
price component. The principal finding of Ackley (2022) is that the tiered design pro-
duces stronger price-responsiveness among patients than other popular designs, and is
thereby more effective at steering. The principal finding of this paper is that the tiered
design can generate considerable savings at the insurer level, both through steering and
by impacting negotiated prices. Consistent with these broad differences in scope, the two
papers also differ in both sample construction and research design. This paper focuses on
lab tests, and utilizes both procedure-based and carrier-based control groups to identify
negotiated price effects. In contrast, Ackley (2022) examines a much smaller sample of
solely gastrointestinal procedures and focuses on estimating demand parameters.

A similar design to the preferred network I study here is reference pricing. In a

4 Another type of network plan is the limited or narrow network design. Gruber and McKnight (2016),
studying a narrow network plan offered by the Massachusetts Group Insurance Commission, estimate a
40% reduction in expenditures among individuals who switched to the plan.



reference pricing scheme, patients pay the full difference between a provider’s price and
a reference price established by the insurer, if the difference is positive. For providers
that fall under the reference price, patients have full coverage. So, like the Site of Service
design, reference pricing establishes large differences in cost sharing across two groups of
providers, ideally simplifying the choice environment for patients.®

The bulk of the evidence on reference pricing thus far indicates that it is very effective
in steering. Using data from a large firm that implemented reference pricing for lab tests,
Robinson et al. (2016) find that the program led to about a 32% decrease in the price
paid per test. Other work on the reference pricing program implemented by the California
Public Employees Retirement System CalPERS also finds non-negligible steering effects
(Robinson et al., 2015; Whaley et al., 2017). Aouad et al. (2021) study the effects of
reference pricing on the distribution of spending for a range of procedures, finding the most
significant reduction in the right tail of the insurer’s spending distribution. There is less
evidence on reference pricing’s impact on negotiated prices, and the findings are somewhat
mixed. Robinson and Brown (2013) report that reference pricing in the CalPERS system
led to lower prices for knee and hip replacement. Also examining the CalPERS program,
Whaley and Brown (2018) find modest price cuts for outpatient surgeries at ambulatory
surgery centers, but not much change in hospital outpatient prices.

Relative to the existing work on tiered network designs and reference pricing, this pa-
per offers several important innovations, both in research design and key findings. While
the majority of existing work focuses on demand-side effects, this paper provides novel
evidence on both negotiated price effects and steering effects. In terms of identification,
this paper is the first to exploit variation across both insurers and procedure groups in
tiered incentives. This design accommodates dynamic changes in bargaining power and
other unobserveables at the insurer level, and is therefore particularly attractive for iden-
tifying negotiated price effects. In contrast, Robinson and Brown (2013) and Whaley
and Brown (2018) examine only treated procedures covered by Anthem, while Starc and
Swanson (2021) study drug claims covered by Medicare Part D. Additionally, this paper
documents strong causal evidence in the form of exact price cuts made by some providers
to obtain preferred status. Finally, this paper presents a novel, comprehensive decompo-
sition of aggregate changes into a steering component and a negotiated price component,
shedding new light on the mechanisms underlying the success of these preferred-provider-
type designs.

1.2 Institutional Background

In New Hampshire, both insurers and state regulators have been active in promoting
price transparency and consumer-focused plan designs. Each year, the state insurance

5A related design is centers-of-excellence contracting, where insurers use cost-sharing incentives to
steer patients toward a small set of high-quality, low-cost providers (Robinson and MacPherson, 2012)



department convenes a meeting with various stakeholders to discuss initiatives in this
area. In 2007, the state launched a price transparency website on which prospective
patients could obtain price estimates for various procedures at different providers.

In terms of benefit design, HDHPs have been the most popular innovation. Indeed,
HDHP enrollment increased from 1.5% of the commercial market in 2006 to about 47%
in 2016 (NHID, 2008; Samgula et al., 2017). On the State Insurance Exchange, narrow
network plans have been commonly offered.® In this paper, I study a tiered pricing feature
introduced by Anthem in 2009-2010, termed the “Site of Service” design. These plans
feature two tiers of in-network providers, which may be referred to as “preferred” and
“non-preferred” providers. This type of tiered cost sharing covers an array of common
services such as lab tests and outpatient surgeries. For lab services, which are the focus
of this paper, patients incur zero out-of-pocket costs at preferred providers, but they face
the full negotiated price, through a deductible, at non-preferred providers.

Motivated by the growing costs and price dispersion associated with outpatient ser-
vices, Anthem first experimented with the Site of Service tiered design at the end of 2009
(Highland, 2012). Since 2010, the Site of Service tiered design has become standardized
in Anthem’s small-group plans, and has become popular in the large-group market as
well (Gorman et al., 2013). Representatives from Anthem report that the Site of Service
program has had a favorable impact of unit costs, and that this has helped constrain pre-
miums (NHID, 2013; Grenier et al., 2013; Tu and Gourevitch, 2014). This has reportedly
been particularly impactful in the small-group market, where purchasers may be particu-
larly sensitive to premiums (NHID, 2013; Grenier et al., 2013; Tu and Gourevitch, 2014).
This premium effect, along with dominance of fully-insured products in the small-group
market, likely explains the greater early penetration of the Site of Service design in this
group.

In 2013, Harvard Pilgrim, another large insurer in the state, introduced its own version
of the tiered design called “LP” (for low-cost provider) (Tu and Gourevitch, 2014). By
2016, about 72% of the small-group market and 42% of the large-group fully insured
market were covered by either Anthem’s or Harvard Pilgrim’s tiered designs (Smagula et
al., 2016) .7

The Site of Service structure is a tiered-network-type design where cost sharing varies
discontinuously across provider groups. For lab services, patients pay $0 at preferred
providers but face a deductible at non-preferred providers. The Site of Service feature
is distinct from traditional preferred provider organizations (PPOs) in that it is imple-
mented in both HMO- and POS-type plans by defining a tiered schedule over in-network
providers. Moreover, like other tiered-network designs, the Site of Service program offers

6Notably, in 2014, Anthem’s limited network HMO was the sole plan offered on the state exchange
(Smagula el al., 2016).

"In 2014, the New Hampshire state government, the state’s largest employer, moved all covered em-
ployees onto plans with Anthem’s Site of Service tiered design (Tu and Gourevitch, 2014).



a broader network than traditional limited-network HMO plans. The reference pricing de-
sign implemented by CalPERS is similar to the Site of Service design in terms of network
breadth and in having essentially two tiers of cost sharing. The main difference between
the two designs is that out-of-pocket costs in a reference pricing plan depend explicitly
on an established reference price, whereas, in the Site of Service design, they depend only
on preferred status.®

Figure B1 displays an advertisement for Anthem’s Site of Service tiered design. This
figure highlights the simplicity of the incentive scheme for each of the services described, in
particular for lab services. Figure B2 shows another advertisement that details the names
and locations of preferred lab providers. Importantly, preferred providers are dispersed
throughout the state, ensuring that enrollees residing in all regions have reasonable access
to these facilities. At the outset of the Site of Service program, independent, non-hospital
providers were designated as preferred. After the initial rollout, hospital-based providers
began to be added to the preferred tier after renegotiated lower rates (NHID, 2013; Tu
and Gourevitch, 2014).

A frequent concern raised about tiered-type designs is that they may steer patients
toward providers of lower quality. As described in Figure B3, Anthem bases tiers on both
cost as well as quality benchmarks. This is similar to how low-cost providers are selected
in many reference-pricing designs (Robinson and MacPherson, 2012). For lab services in
particular, Anthem reports that independent labs offer the same level of quality as other
outpatient labs, implying that associated cost savings does not come at the expense of
quality results.”

1.3 Data and Study Design

The primary data source for this research is the New Hampshire All Payer Claims Database
(NH-APCD). These data contain rich detail on plans, diagnoses, procedures, payments,
and providers for all medical services rendered to individuals with a New Hampshire-
based insurance plan. Plan information includes details on the carrier, the type of plan,
and whether the carrier is operating an administrative services only (ASO) contract or
a fully-insured contract. On the patient side, the data includes information on age, sex,
race, zip code, and relationship to the insurance policyholder. In addition, I use each
patient’s history of ICD-9-CM and ICD-10-CM diagnosis codes to compute the Charlson
Comorbidity Index (CCI) for each patient (Charlson, 1987). Each claim includes a pro-
cedure code as well as the amount billed by the provider for this service, the amount paid
by the insurer, and any deductible, coinsurance, and copayments paid by the patient.
The sum of payments made by the insurer and the patient represents the negotiated rate

8 Anthem does not explicitly specify a reference-type price which determines preferred status. Rather,
this status appears to depend on both the type of facility as well as the willingness to negotiate low rates.
9See Figure B4, for instance.



between the provider and the insurer.

The goal of this paper is to study the impact of Anthem’s Site of Service preferred
network on prices paid for lab services. To do so, I exploit longitudinal variation in pre-
ferred network incentives across two large carriers and two large procedure groups. The
primary treated group is composed of lab claims associated with Anthem’s small-group
and large- group plans from 2008-2015. Lab services are a particularly attractive treated
procedure group in this context because prices are easy to measure and exhibit consid-
erable variation across groups and time.!? Moreover, the high volume of labs performed
yields a very large sample to analyze.

As noted above, the Site of Service preferred network became standard in all of An-
them’s small-group plans in late 2010. While the network was not included in all large-
group plans at the outset, the design became increasingly popular each year, reaching
around 70% of large-group members by the end of 2014 (Tu and Gourevitch, 2014).

In most analyses, I treat the small group and large groups separately to account for
the difference in treatment penetration. I use the entire large-group market, as opposed
to isolating employer groups that have adopted the Site of Service program for several
reasons. First, it is not always possible to identify whether or not a particular group has
the preferred network feature.!' Second, penetration of the preferred network in the large-
group market increases over the sample period, which may introduce sample-selection
concerns. Third, and most importantly, the supply-side effects of the program impact all
plans within a contract group, even those group-plans without the Site of Service feature
in a given year. Given the significant overall penetration in the large group, it is sensible to
treat Site of Service as an important feature of the broad-based payer-provider negotiation
process, which has downstream impacts on individual group plans. So, broadly, estimated
effects for the large-group market reflect both an intent-to-treat component and a direct
supply-side component.

I construct two control arms to account for both insurer-level dynamics related to
procedure prices as well as and within-lab dynamics affecting prices. I first construct
a control group of x-ray procedures. X-rays constitute an attractive comparison group
in this context for several reasons. Most importantly, x-rays and other imaging services
were not included in the initial rollout of the Site of Service program, and instead were
covered by traditional cost sharing over the sample period.!? In addition, like the sample
of labs, the sample of x-rays is large, it includes many distinct procedure codes, and exact
prices are easy to infer from claims. Moreover, labs and x-rays are both fundamentally

10Tt is more challenging to measure time-series variation in surgery prices, for instance, which typically
have multiple charges for different procedure codes and providers.

"Tn many cases, the observed distribution of providers and out-of-pocket prices does identify the likely
plan status for a group. Ackley (2022) focuses on those particular groups.

P2Interestingly, as Figure B1 shows, imaging services were later added to the Site of Service design,
likely in response to the success of the program.



diagnostic procedures with similar prices. In the absence of the Site of Service network, it
is likely that cost sharing would have been similar between the two groups of procedures.

The x-ray control group helps account for insurer-level dynamics affecting patient
choices and negotiated prices. I construct a second comparison group of lab and x-ray
claims from Cigna plans to account for unobserved market dynamics that impact prices
across the two procedure groups. For example, if a new technology reduced lab prices
in the market, the appropriate time-series comparison to make would be within-lab and
across Anthem-Cigna, rather than within-Anthem and across lab-x-ray. Cigna is the
second-largest insurer in the state over this time period, and the characteristics of its
enrollees are broadly similar to those of Anthem members.

Table 1 presents summary statistics covering all procedures included in the main sam-
ple for each of the three main insured groups. Panel A reports summary statistics for
all lab procedures and Panel B reports these statistics for all x-ray procedures. Across
the three insured groups, demographic characteristics and annual utilization measures are
broadly similar. For both labs and x-rays, the two Anthem groups exhibit lower spending
per procedure. Across the two procedure groups, cost sharing and distance traveled are
similar within insured groups.

Table A1 presents additional summary statistics on patient-level demographic infor-
mation for each insurer. Demographic characteristics such as age, sex, and Charlson score
are quite similar across the insurers, as are zip-code level measures such as income and ed-
ucation. The geographic distribution of enrollees is also similar, with both insurers having
the greatest concentration of enrollees in the same five hospital service areas (HSAs).

2 Effect on Payments per Procedure

In this section, I study the effect of Anthem’s preferred provider incentives on the price
paid per procedure. As described in Section 2, the average payment per procedure re-
flects the equilibrium interaction between patient demand-side behavior and negotiations
between insurers and providers. The goal here is to summarize the combined effect of the
preferred network coming from these two channels. I first present a descriptive analysis
of temporal changes in per-procedure payments for each group. I then present a series of
event-study-type models.

2.1 Descriptive Analysis

To begin, I compute the weighted average lab price paid by each of the three insured
groups from 2009-2015, where weights are computed as the share of total spending. The
top panel of Figure 1 depicts the time series. From 2009-2010, the three series show a
similar upward trajectory. From 2011 onward, the average price paid declines precipitously
for both Anthem groups, but continues a general upward trend for Cigna group claims. As



a comparison group, the bottom panel of Figure 1 presents the analogous time series for x-
ray procedures. Here, average payments per procedure follow a smooth upward trend over
the entire period for each of the three insured groups. As Section 1.3 details, for Anthem
small-group plans, the preferred provider design became standard for lab tests at the end
of 2010, while x-rays continued to be covered by traditional deductible and coinsurance
parameters. For Anthem large-group plans, the rollout of this new tiered design was
more gradual, but reached around 70% by 2015. Consistent with this greater treatment
intensity for small-group members, the observed decline in payments per procedure is
larger for this group than for the large-group plans.

The temporal patterns depicted in Figure 1 suggest that Anthem’s preferred provider
design led to a reduction in the price paid per lab. To summarize some of the changes for
particular procedures, Table A2 reports the total change in the mean price paid between
2010 and 2015 for the five most common tests across both anthem groups. The percent
change in price ranges from -6% for a complete blood count test to -28% for a hemoglobin
test. I also compute the change in the weighted average price across all procedures, as
in Figure 1, which comes out to -17%. The last column of Table A2 reports a simple
measure of the total savings attributable to the change. This measure is based on the
difference between total spending in 2015 and counterfactual spending in 2015 under 2010
prices.!3 Overall, the price changes from 2010 to 2015 accounted for around $6.3 million
in savings in 2015. Importantly, given that counterfactual prices would likely have risen
in the absence of the Site of Service program, these simple savings estimates are more
of a lower-bound on the total program savings rather than a precise treatment effect
estimate. I next use event-study-based methods to obtain a more accurate measurement
of the savings.

2.2 Event-Study Analysis

The descriptive analysis in the previous section suggests that the Site of Service tiered de-
sign generated considerable savings for Anthem on a per-procedure basis. Here I present a
formal analysis of the program’s effects using difference-in-difference(s) and event-study-
type methods. As detailed in Section 1.3 and illustrated in Figure 1, preferred provider in-
centives vary across time, carrier, and procedure groups. I consider both two-dimensional
and three-dimensional setups to explore each of the various component sources of varia-
tion.
I first estimate a series of event-study models of the following form:

log(pijke) = Z 6.m(laby, anth;) x {t = 7} + h(laby, anth;, t; ') + BX;;0 + A\t + A\ + €5
t;’ét'ref

(1)

13Specifically, the simple savings measure is: save,’fmt1 = Dkt, X Qkt, —Pkto X kt, » Where py, is the average
price paid for service k in year t, and qg; is the total quantity of k rendered in ¢.
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Here, log(pijit) denotes the price paid for procedure k, obtained by individual ¢, who is
enrolled in plan j, at time ¢. The function m(laby, anth;) identifies the treatment group of
interest for a particular specification. In the first specification, m() is simply an indicator
for lab test and the model is estimated on Anthem claims from 2008-2015. In the second
specification, m() is an indicator for Anthem, and the model is estimated on Anthem
and Cigna lab claims from 2009-2015."* The third specification utilizes both control
arms in a triple-differences setup. In this case, m() is the interaction of the Anthem
indicator and the lab test indicator. In each specification, A() includes all of the natural
one-dimensional indicators and two-way interactions of laby,anth;, and ¢ that are not
captured by m() x {t = 7}. Also in these models, X;;; includes patient characteristics
such as age, sex, and Charlson score, as well as calendar-month fixed effects and HSA
fixed effects. I also include procedure fixed effects, A\, and year fixed effects, \;.

The parameters of interest in this model are {6, },,, e th§ coeflicients on the inter-
action of year and treated group. The estimated sequence of 6,s captures the dynamics
of treatment-control differences over the sample period. In the two-dimensional mod-
els, identification relies on a standard parallel trends assumption— between Anthem and
Cigna lab claims in the first case and between lab and x-ray claims in the second case.
Contemporaneous shocks that affect Anthem, relative to Cigna, in the post period, such
as an exogenous increase in bargaining power would challenge the first model. Contem-
poraneous shocks that affect lab tests, relative to x-rays, in the post period, such as a
technology change would challenge the second model. The three-dimensional specifica-
tion accommodates both insurer-specific and lab-specific shifts to relevant unobservables
in the post period.

I also consider standard difference-in-differences and triple-differences versions of the
event study which replaces event-time interactions with a post-period indicator post,:

log(pijke) = Om(laby, anth;) x post, + h(laby, anth;, post,; I') + X5 + A\ + A + €5kt

(2)

In this case, post, is equal to one for 2011 and later. Figure 2 depicts the event study
estimates associated with equation (1) for each of the three baseline specifications. The
top panel plots the coefficient estimates for the Anthem small group and the bottom panel
plots the results for the large group. Table A3 presents the precise numerical results. The
estimates are broadly similar across the three specifications, and are consistent with the
descriptive trends in Figure 1. Both the small group and large group show a sizeable
reduction in per-lab prices in the post period, with magnitudes that are increasing over
time. For the small group, the triple-differences estimate implies roughly a 26% reduction
in payments per lab by 2012 and a 36% decrease by 2015. For the large group, the

14Cigna claims are incomplete before 2009, so I use 2009 as the first period in all models that include
Cigna.
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analogous implied changes are 14% in 2012 and 32% in 2015. The implied effects are
slightly larger in the other specifications.

There are several factors that likely account for the dynamic effects shown in Figure 2.
On the demand side, there may be a learning or information-dissemination element where
it takes time for patients to become aware of and internalize the cost-sharing incentives
in the Site of Service design. Section 4 presents evidence pertaining to this possibility.

Table 2 presents the results from the standard difference-in-differences and triple-
differences models. For the small group, the coefficient estimate in the triple-differences
specification is -0.35, which implies a reduction in the price paid per lab of about 30% in
the post period. For the large group, the coefficient estimate translates to a 23% decline.
For both groups, estimates are relatively similar across specifications, and are consistent
with the event-study estimates.

The estimates presented above indicate that the Site of Service network yielded con-
siderable savings over this period. The triple-differences event-study estimates imply a
total savings of about $14 million in 2015 across both groups and all procedures. The
estimated total savings from 2011-2015 amounts to about $50 million, or about $12 per
test.'® Unsurprisingly, these savings estimates are much larger than the simple-comparison
estimates in Table A2.

2.3 Heterogeneity and Robustness

Here, I consider a number of alternative specifications of the models applied above to
accommodate heterogeneity and other possible dynamics on unobservables.

To explore heterogeneous effects across demographics, I adopt the difference-in-differences
framework (2) and add interactions of the primary treatment indicator with three demo-
graphic variables of interest: age, CCI, and sex. Here I use the specification which includes
only Anthem claims so that the treatment indicator is post x lab.

Table A6 reports the estimates associated with this interacted specification. For both
insured groups, the treatment interaction with CCI is positive, indicating that treatment
effects are smaller for less-healthy patients. This may reflect a stronger preference for
hospital-based facilities among less-healthy individuals, or perhaps that these individuals
are more likely to be in a hospital when labs are indicated. Conversely, these estimates
imply that older patients and female patients demonstrate relatively larger responses to
the tiered design.

I next consider alternative specifications of the baseline model for the price paid per
test. Table A5 shows the results for four different versions of the difference-in-differences
model based on Anthem lab and x-ray claims. The first specification excludes controls,
the second specification uses zip-code-level fixed effects, the third specification includes

15To calculate implied savings in year ¢, I use the coefficient estimate 6 to compute the implied
counterfactual average price ﬁff = py/exp(6;). Then total savings is qt(ﬁff — Pt)-
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patient-level fixed effects, and the fourth specification is estimated on the sample of the
20 most common lab and x-ray procedures. For both the small group and large group,
the estimates are broadly similar across all of the alternative specifications and the base-
line specification. Figure A2 shows the event-study estimates associated with each of
the general event-study equations and each of the four alternative specifications for con-
trols. As in the difference-in-differences case, these estimates are relatively stable across
specifications.

Additionally, following Finkelstein (2007), I estimate a generalized linear model (GLM)
version of (2) with a log link function to explicitly estimate log(E(y|x)), as opposed to
E(log((y|x)). As Table A4 presents the results from this specification. The implied effects
from the GLM model are broadly similar to the baseline estimates in 2.

3 Steering Effects

The results in the prior section encompass the total impact of both steering and changes
in negotiated prices. In this section, I look specifically at the direct steering effects of the
Anthem’s tiered cost-sharing design. As Section 2 details, the extent to which the tiered
incentives actually steer patients toward preferred providers can strongly impact current
spending and is a critical upstream determinant of negotiated prices. In prior work,
Ackley (2022) presents evidence on the steering effects of the Site of Service program
for endoscopic procedures. The key finding in that work is that the tiered cost-sharing
schedule has a non-negligible impact on out-of-pocket price sensitivity relative to a tra-
ditional deductible-coinsurance-based design. While Ackley (2022) estimates marginal
out-of-pocket price responsiveness directly in a discrete choice model, in this paper, I
focus on a simpler choice model where the outcome is an indicator for independent lab
use.

Independent labs are the basis of the preferred provider tier under Anthem’s Site of
Service lab network, so the most direct measure of steering in this context is the share
of labs performed at these providers. Several hospital-based providers gain preferred
status at different times after the program rollout, but I omit these providers from the
independent group here to avoid a mechanical increase in preferred provider share. The
two main independent lab providers are Quest Diagnostics and Labcorp, although there
are several other smaller independent labs in the state which carry preferred status. In
2014, for example, of all claims at preferred providers, over 50% were associated with
Quest and Labcorp.

Figure 3 plots the procedure-weighted share of lab tests performed at independent labs,
for each insured group over time.!® From 2009 to 2010 the independent share dropped
slightly for each group. From 2010 to 2015, the independent share rose considerably for

16T also consider an unweighted version of these calculations and the results are materially similar.
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the Anthem small group, roughly doubling from 18% to 36%. For the Anthem large
group, the independent share increased from about 13% to around 24% over this period.
By comparison, in the Cigna population, the independent share grew from 18% in 2010
to 20% in 2015.

To further examine these dynamics I adapt the prior difference-in-differences strategy
to the independent lab outcome:

Yijkt = canth; + ypost, + fanth; x post, + BX;j: + A + Mg + Ai + €5k (3)

Here, y;i: is an indicator that is equal to one if the provider is an independent lab.
I consider two specifications to account for detailed individual-level characteristics that
likely mediate provider choice. In the first specification, I include demographic information
such as age, sex, and Charlson score, as well as fixed effects for HSA. In the second
specification, I include individual-level fixed effects, exploiting the fact that many patients
have multiple lab tests over time.

Table 3 reports the results for both specifications of (3) and each Anthem group. In
all cases, the coefficient estimates are similar across specifications and indicate a positive
steering effect of the preferred provider incentives, consistent with Figure 3. In particu-
lar, the coefficient estimate associated with the small group and individual fixed-effects
specification is 0.124, implying around a 12 percentage point increase in the probability
of independent lab use. For the Anthem large group, the coefficient estimate is 0.063.
Table A7 shows the analogous results for a logit GLM specification of (3).

These results strongly suggest that the preferred network design is effective in steer-
ing patients toward incentivized providers. This mechanism explains some of the total
procedure-level savings documented in Section 3 and provides a basis for changes in ne-
gotiated prices, which I explore in the next section.

4 Changes in Negotiated Prices

In this section, I examine the relationship between the Site of Service design and nego-
tiated prices. Understanding the extent to which tiered-type designs can put downward
pressure on negotiated prices is critical for insurers and policymakers aiming to reduce
spending. This has become increasingly important in the face of increasing vertical and
horizontal integration of providers, which has been shown to raise prices (Baker et al.,
2014; Lin et el., 2021; Fulton, 2017; Cooper et al., 2019). However, existing evidence on
plan design and negotiated prices is limited.

Theoretically, there are several channels through which the tiered design may impact
prices. First, by sharply raising the relative out-of-pocket price of non-preferred providers,
the design can raise the effective price elasticity of this group. The extent to which the non-
preferred elasticity rises depends on the degree of substitution toward preferred providers.
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The results in Section 3 indicate that this type of substitution is achievable. The second
channel, which is related to the first, is that the tiered schedule may affect underlying
patient price sensitivity directly. Prior work by Prager (2020) and Ackley (2022) supports
this hypothesis. Specifically, these studies estimate that price-responsiveness is essentially
zero for deductible and coinsurance-based plans, but is significantly different from zero
under a tiered design. This finding implies that the price elasticity of demand will rise
for non-preferred providers in the tiered setting.

A third channel through which the preferred network may affect prices is by expanding
the set of network levels that are bargained over. That is, insurers and providers bargain
over not just inclusion in the general network, but also inclusion in the set of preferred
providers. Providers have an incentive to bargain for inclusion in the preferred tier if
expected profits are higher under that agreement than under the non-preferred agreement.

4.1 Empirical Evidence

To examine trends in negotiated prices, I first estimate a regression-based price index for
each carrier and procedure group using the model:

log(pijke) = 0ju + BXje + Mer + €ijie (4)

Here, A\i, denotes procedure-by-provider fixed effects and d;, denotes payer-by-year fixed
effects. The estimated payer-year fixed effects Sjt capture the evolution of negotiated prices
for each payer over the sample period. Given the significant overlap in procedure-provider
negotiated prices across Anthem plans, I combine both the small-group and large-group
plans into a single Anthem group. While this negotiated-price overlap is substantial,
some across-plan variation remains. To account for this, I include plan-type fixed effects
(i.e., HMO, PPO, etc.) and contract-type fixed effects (i.e., ASO or fully insured). In
subsequent analyses, I focus on specific contracts, within-which prices are homogeneous
for a given procedure-provider-time cell.

To summarize dynamic differences in negotiated price dynamics more directly, I also
collapse the price index model above into the difference-in-differences framework from
Section 2:

log(pijk) = Om(laby, anth;) x post, + h(laby, post,, anth;; I') + X + A\t + Aer + €kt

(5)

The most important difference between these negotiated price models and the previous
models (1) and (2) is the addition of procedure-by-provider fixed effects. The objective
of including these fixed effects is to isolate variation in negotiated prices across insurers
and time. This variation is distinct from changes in the distribution of providers used,
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17 T estimate each of the three versions of this specification on

conditional on prices.
the sample of providers that perform both lab tests and x-ray procedures. The triple-
differences specification is particularly attractive for this sample of providers because it
allows for dynamic changes in bargaining power and other relevant unobservables at the
insurer level and procedure-group level. For example, an increase in Anthem’s bargaining
power in the post period is captured by the second-order term post, x anth;. Then, as in
the analogous model of Section 3, identification here relies on the absence of anthem-lab
specific shocks in the post period that were not related to the Site of Service network.

Figure 4 plots the index coefficient estimates for each insurer and procedure group,
where the Anthem-2010 coefficient serves as the reference point. For Anthem, lab prices
fall considerably in the post period. The coefficient estimates imply that lab prices de-
clined by around 13% from 2010 to 2015 for Anthem. In contrast, lab prices associated
with Cigna and x-ray prices for both insurers are increasing over the period.

Table 4 reports the difference-in-differences estimates of the negotiated price changes.
The coefficient estimates across the three specifications range from -0.127 to -0.161, imply-
ing a reduction in negotiated prices of 12%-15%. These estimates are broadly consistent
with the price index estimates above.

Figure A4 depicts the analogous estimates from the event study versions of (5). Both
these estimates and the index estimates in Figure 4 show that negotiated price changes
first become evident in 2012, and then increase in magnitude after that. There are several
explanations that are consistent with this temporal pattern. First, the share of Anthem
large-group enrollees in the Site of Service program increased over the post period. This
likely boosted the incentives of providers to negotiate preferred status. Similarly, patients
may take time to adjust to the tiered incentives, leading to a demand-side effect that is
increasing over time. The results in Figure 3 are consistent with this possibility. Finally,
the complexity of price negotiations may produce a lagged response to changes in market
conditions.

Overall, these estimates above suggest that changes in negotiated prices are a mean-
ingful component of the overall decline in per-lab payments documented in Section 3.
Roughly speaking, comparing the negotiated price results above with the baseline results
in Section 3 suggests that around half of the total decline in per-lab payments may be
due to negotiated price changes. Indeed, the formal decomposition results in Section 6
support this general allocation. This finding lends support to some of the theoretical
mechanisms connecting preferred networks, steering, and prices discussed above.

170f course, changes in negotiated priced may be related to changes in demand in an equilibrium sense.
The goal here is to document the magnitude of price changes over the period.
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4.2 Heterogeneity Across Providers

To better understand the driving forces behind the falling lab prices paid by Anthem, I
break down price patterns separately for three distinct groups of lab providers based on
their relation to the Site of Service network: (1) always preferred, (2) newly preferred, and
(3) non-preferred. The always-preferred groups is made up of independent, non-hospital-
based labs such as Quest Diagnostics and Labcorp. These providers formed the original
group of preferred providers under the Site of Service program. The newly-preferred
group consists of a set of hospitals that switch from being non-preferred to preferred
after explicitly renegotiating lower prices with Anthem. Non-preferred providers are not
preferred during the sample period.

The regression-based index (4) is useful for summarizing trends at the broad, payer
level. For these these narrower provider groups, I compute a more explicit Laspeyres-type
price index using exact prices and quantities. Specifically, the index P, takes the following
form:

ZkeK ZTER Qert X Phrt (6)

P, = 100 x - —
! ZkeK ZTER Gkrt X Dkrt

Here, .+ denotes the total quantity of procedure %k at provider r in the base period, t,
while g, reflects this quantity in year ¢. Also, p.+ denotes the price of k at provider r
in year ¢. In this index, the basket is defined as the total quantity associated with each
procedure-provider pair in the reference period. Therefore, the index tracks changes in
negotiated prices over time, holding the distribution of providers and procedures fixed.

Importantly, as noted above, negotiated prices can vary across contracts for a given
procedure-provider-insurer cell. To capture changes in negotiated prices that are most
closely related to the Site of Service preferred network, I focus on the Anthem contract
associated with the majority of fully-insured small-group and large-group claims. To
construct this contract group, I follow a similar bunching-type procedure as in Cooper et
al. (2019) and Craig et al. (2021).8

Figure 5 plots the Laspeyres-type indices for each provider group, taking 2010 as the
reference year for all. The most salient result in this figure is the dramatic decline exhibited
by newly-preferred providers. Relative to 2010, the price index for these providers falls
by nearly 50% by 2014-2015. This group consists of five hospitals that renegotiated lower
rates with Anthem during the middle of the sample period in order to obtain preferred
status in the Site of Service network (Tu and Gourevitch, 2014). Figure A5 plots the price
indices for several of these providers. As Figure A5 shows, different providers renegotiated

18] first construct a plan variable, which is defined as the concatenation of payer, plan type, group size,
and ASO/fully-insured status. I then define a contract as a group of plans for which procedure-provider
level prices match to the $0.01-level. For the main contract I focus on here, the match rate between the
plan-level price and the contract-imputed price is about 90% across procedure-provider cells.
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in different years. This contributes to the increasing price effects observed over the post
period.

The always-preferred group also shows a considerable decline in prices in the post
period. As Figure A5 shows, this is driven by a drop in prices associated with Quest from
2011 to 2012. The price decline among always-preferred group is somewhat counterin-
tuitive, given that patients in the Site of Service program face no cost sharing at these
providers. One possible explanation for this is that value of preferred status increased
over the post period, as more patients became enrolled and responded to the incentives.
This would, in turn, raise the bargaining leverage of Anthem in negotiations over price
and preferred status.

In contrast to the preferred groups, the price index for never-preferred providers in-
creases relatively smoothly over the entire sample period. To summarize the difference
between the never-preferred and newly-preferred groups more precisely, Table A8 reports
differences-in-differences estimates from (5) separately for each group.'® For the newly-
preferred group, these estimates imply a 29%-36% reduction in prices in the post period.
The analogous estimates for the never preferred group are in the range of 6%-7%.

These results indicate that negotiated-price dynamics are an important lever through
which preferred network designs may affect spending per procedure. Indeed, the estimates
in this section show that changes in negotiated prices are an important component of the
overall decline in per-lab spending associated with Anthem plans. In the next section, I
quantify the relative contribution of these negotiated price changes to overall changes in
spending per procedure using a formal decomposition.

5 Decomposition of Price and Steering Effects

The results presented thus far indicate that the Site of Service tiered design led to a
considerable reduction in spending per lab test. Moreover, the overall change in per-lab
payments is driven by both a steering effect and a negotiated price effect. In this section,
I perform a precise decomposition of aggregate price changes into a steering component
and a negotiated price component.

First, let Dy, = m X qrr¢ denote the market share of provider r for service k
reRy L
at time ¢, which I also call demand. Then, the average price paid for this procedure in ¢
is given by:
Py = Z Prrt X Dyt (7)
reRy

Much of the analysis to this point has focused on the time series of Py, across services and
insured groups. For a particular service and insured group, the change in average price

19T omit the always-preferred group from this analysis because these providers do not perform x-rays.
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paid between years ty and t; can be broken out into:

Pktl - Pk’to = (Z pkrt() X DkT’tl - Z ka’to X -Dk'Tto) + (Z katl X Dthl - Z pk?’to X Dk?"tl)

reRy reRy rERy reRy
NS NS

-~ -~

=SE)(t1,to) (steering effect) =PE})(t1,to) (price effect)

(8)

The first term is the steering effect, SFEy(t1,to), which holds prices constant at the tq level
and allows demand to change between t; and t3. The second term is the price effect,
PEy(t1,tg), which holds demand constant at the t; level and allows prices to change
between t; and ty. It is straightforward to compute an aggregate decomposition across
multiple procedures by taking a weighted average:

> wiPu, = Y wiPry = > wi(SE(t1,to) + PEg(t1, to)) (9)
k k k

for sensible weights wy. It is worth noting that the decomposition defined above should
be viewed more as an accounting exercise than as a breakdown of causal effects. In
equilibrium, prices and demand are jointly determined via an intricate bargaining process.
To conduct a more-detailed causal breakdown of the preferred network design, a general
equilibrium model is necessary.?

Table 5 reports the decomposition results for the 10 most common lab services and
the aggregate measure across all procedures. Here I use 2010 as the base year and 2015
as the comparison year. The first two columns report the 2010 and 2015 average prices,
respectively, and column 3 reports the percentage change. Column 4 reports the steering
component of the overall percentage change and column 5 shows the negotiated price
component of the total percentage change.

The aggregate change in the mean price paid is 14.6%. Of this, the steering component
accounts for about 6.7% and the price component accounts for about 7.9%. Across the
10 individual procedures, the aggregate change ranges from a little under 6% to around
25%. In most cases, the steering component and price component are relatively similar
in magnitude.

To explore heterogeneity across the two main Anthem groups, I perform the decompo-
sition separately for small-group and large-group claims. Figure 6 depicts the price and
steering decomposition separately for these groups for the 5 most common tests and the
aggregate measure. Consistent with prior results, average payments per lab fall by more
across the board for the Anthem small group than for the large group. For the aggregate
measure, the average price paid falls by almost 20% between 2010 and 2015 in the small
group. For the large group, the analogous decline is about 12%. As in the combined

20Both Prager (2016) and Ackley (2020) develop extensions of the Gowrisankaran et al. (2015) frame-
work which incorporate tiered cost-sharing into the equilibrium model. These models permit the re-
searcher to simulate counterfactual prices under alternative plan designs.
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results of Table 5, there is some heterogeneity across procedures, although the relative
heterogeneity is similar across the small and large groups.

The results in Figure 6 suggest that the steering effect is somewhat more dominant
in the small group than it is in the large group. For the aggregate measure in the small
group, the steering effect accounts for slightly more than half of the overall change. In
the large group, steering accounts for a little under half of the overall decrease in the
aggregate measure. Overall, these results are consistent with the imperfect penetration of
the Site of Service network in the large group. The fact that not all large-group enrollees
have tiered incentives over the entire post period implies that steering effects would be
smaller, while these groups may nonetheless realize spillover effects from negotiated price
changes.

6 Effects on Cost Sharing and Total Utilization

6.1 Out-of-Pocket Costs

Here I examine the effect of the program on patient cost sharing, the direction of which
is ex-ante ambiguous. While deductibles are generally rising over the sample period, the
Site of Service plan imposes zero out-of-pocket costs on patients when they use preferred
providers. Consequently, the net effect of the plan design on out-of-pocket costs depends
on the degree to which patients substitute toward preferred providers. Understanding
these cost sharing dynamics is important because out-of-pocket costs are a first-order
determinant of consumer welfare in this context.

To probe this question, I use the first version of the difference-in-differences model
(2), which uses the longer time period of Anthem lab and x-ray claims. Table 6 reports
the difference-in-differences estimates for two different cost-sharing measures and both
Anthem groups. The first outcome variable is the log of the total out-of-pocket price
plus 1 and the second outcome variable is the total cost share—that is, the ratio of the
out-of-pocket price to the total price paid. For the cost share outcome, I consider both
a linear specification and a Poisson GLM specification. Figure A6 shows the analogous
event-study estimates.

For both the small group and large group, these estimates indicate that cost sharing
for labs declined, relative to x-rays, as a result of the tiered design. For the small group,
the estimates imply that the tiered design is associated with a lower average cost share of
almost 37 percentage points. For the large groups, the analogous estimate is 14 percentage
points. Moreover, the log out-of-pocket price results indicate that the lower cost share for
labs translates to lower out-of-pocket prices in absolute terms.
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6.2 Extensive-Margin Effects

The primary outcome of interest in this paper is the price paid per procedure, which
depends on both patient choices and insurer-provider negotiations. Of course, plan design
may also impact the total quantity of services demanded, which may indirectly affect
negotiated prices. Indeed, the literature on HDHPs indicates that these plans lead to a
reduction in utilization on the extensive margin, but not to any changes on the intensive
margin (Haviland et al., 2016; Brot Goldberg et al., 2017). However, because patients
incur zero cost sharing at preferred lab providers, a rising deductible need not impact the
extensive margin as much as a standard HDHP.

Figure 7 depicts the time series for three annual utilization measures for each group:
total lab spending, total lab count, and an indicator for having any labs in the year. The
total lab count and indicator for any labs reflect the extensive margin of demand entirely,
while total spending reflects both the extensive margin and the price paid per test. The
top panel shows that mean annual lab spending dropped by about 25% over the sample
period for both Anthem groups, but increased for the Cigna group. The second and third
panels of Figure 7 show that, for both Anthem groups, the average quantity of labs is
mostly flat over the sample period. This implies that the decline in average annual lab
spending is due almost entirely to a decrease in the price paid per test. Moreover, the
event-study estimates above show that the decrease in spending per lab is not simply an
artifact of a change in the composition of labs received, but reflects a genuine reduction
in test-specific conditional prices.
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7 Conclusion

In this paper, I study a preferred lab network that employs a tiered cost-sharing schedule
to incentivize patients to use low-cost providers. I find that these plans are very effective at
reducing spending per procedure, and that savings are achieved through both a demand-
side-steering channel and a supply-side-price channel. On the demand side, I find that
patients meaningfully shift toward preferred independent labs. On the supply side, I find
that changes in negotiated prices account for about half of the overall decline in spending
per procedure, with the largest changes coming from providers that renegotiate lower
rates to obtain preferred status.

Collectively, these results shed new light on design-based mechanisms to reduce spend-
ing on health care. These findings suggest that tiered-type incentives offer insurers and
policymakers an attractive method to counter increasing provider consolidation, which
tends to drive prices up (Baker et al., 2014; Lin et el., 2021; Fulton, 2017; Cooper et al.,
2019). In an environment with both increasing vertical and horizontal integration, the
capacity to both steer and renegotiate is critical in cost containment efforts.

While this paper focuses on lab services, these results could be applied to other in-
surance settings and procedure groups. Importantly, there are several key factors that
govern the effectiveness of the tiered design in reducing spending in a particular setting.
The first is the extent to which steering is possible. This likely depends on the type of
service, patient population, and distribution of providers. Diagnostic radiology proce-
dures may be a good candidate, as they are particularly similar to lab tests in terms of
being common, relatively homogeneous, and exhibiting price dispersion. Prior work has
shown that the tiered/preferred-type design is effective in steering for surgical procedures
and even, to some extent, in an inpatient setting (Robinson and Brown, 2013; Whaley
et al., 2018; Ackey, 2022; Prager, 2020). The second key factor is the extent to which a
particular insurer is able to leverage the steering component to extract lower prices from
providers. This, in turn, depends on demand elasticities, insurer bargaining power, and
market structure. The results in this paper suggest that savings can be achieved through
plan design alone, without necessitating an increase in insurer market share.

More work is needed to assess how tiered-network-type plans like the Site of Service
program can be designed optimally. On the consumer side, it is important to accurately
measure the welfare differences across different plan designs. On the insurer-provider side,
it is critical to understand the impact of this network design on the bargaining process
and how this may evolve over time as these networks become more prevalent. Future
work may compare different realized designs using observational or experimental-type
frameworks. It would also be valuable to compare different possible parameterizations
of the tiered-network-type setup using a fitted general equilibrium model. Overall, it is
likely that improved plan designs will lead to meaningful welfare gains in this market.
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Table 1: Summary Statistics

Anthem-Small Anthem-Large Cigna

Mean Sd Mean Sd Mean Sd
Panel A: Labs
Total Payments 44.98 70.19 48.42 74.47 52.73 83.83
Out-of-Pocket 11.58 38.87 5.34 26.01 8.80 25.66
Miles to Provider — 18.71 22.68 19.57 23.64 21.38 25.30
Age 43.91 15.55 45.82 15.68 44.89 15.87
Female 0.60 0.49 0.61 0.49 0.61 0.49
Charlson Score 0.58 1.39 0.67 1.44 0.76 1.52
Annual Spend 320.72  503.14 37223 51839  385.49  542.44
Annual Count 7.13 9.14 7.69 9.28 7.31 8.62
Count 520084 4746848 2241996
Panel B: Xrays
Total Payments 117.03  91.89 116.77 87.78 189.24  168.70
Out-of-Pocket 50.91 76.83 23.99 57.90 45.05 77.05
Miles to Provider  16.83 21.46 16.42 21.77 14.75 16.98
Age 40.43 17.76 43.59 18.00 41.56 18.53
Female 0.51 0.50 0.54 0.50 0.53 0.50
Charlson Score 0.43 1.16 0.55 1.28 0.66 1.39
Annual Spend 195.34  312.08  204.65  313.77  291.26  353.34
Annual Count 1.67 1.37 1.75 1.50 1.54 1.21
Count 54965 525182 179507

Summary statistics covering all lab and x-ray procedures in the primary analysis sample

2009-2015. The first three rows reflect characteristics of services received while the remain-

ing rows reflect characteristics of the individuals that received the tests. Annual spending
denotes the total spending on labs (top panel) or x-rays (bottom panel) in the year that a
particular encounter-level procedure is received. Similarly, annual count is the total quantity

of procedures received in the year.
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Figure 1: Average Price Paid per Procedure by Group
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Notes: Top panel shows the weighted average lab price paid for claims associated with each of the three
main insured groups described in the text. Weights are computed as each procedure’s share of total
volume over the sample period. The bottom panel shows the analogous plot for x-rays.
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Figure 2: Event Study Estimates: Price Paid Per Procedure
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Notes: Top panel depicts the event-study estimates associated with equation (1) in the text for the
Anthem small group. The bottom panel shows the analogous estimates for the Anthem large group.
Each line reflects the estimates from a particular version of the general event-study equation, where the
dependent variable is the log of the total price paid for a particular procedure. In the year % lab case,
the sample is Anthem claims and the treated group consists of lab claims in the post period. In the
year * anthem case, the sample is entirely lab claims from both Anthem and Cigna, and the treated
group consists of Anthem claims in the post period. In the year x lab * anthem case, the sample contains
both lab and x-ray procedures from both insurers, and the treated group consists of Anthem lab claims
in the post period. Standard errors are clustered at the plan level. Cigna claims begin in 2009, so models
with Cigna are estimated on 2009-2015 data, while the Anthem-only model is estimated using 2008-2015
data.
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Table 2: Difference-in-Differences Estimates: Price Paid Per Procedure

Anthem-Small

Anthem-Large

(1) (2) (3) (4) (5) (6)

Estimate -0.376*** -0.345%** -0.354*** -0.261%** -0.267*** -0.266%**

(0.049) (0.012) (0.031) (0.045) (0.041) (0.043)
Model DD DD DDD DD DD DDD
Coefficient post*lab  post*anthem post*lab*anthem post*lab post*anthem post*lab*anthem
R? 0.53 0.39 0.46 0.54 0.45 0.5
N 733,088 3,412,048 3,631,900 6,639,634 8,228,967 8,862,894
Mean Dep Var 50.31 51.79 59.29 53.78 50.21 56.46

Notes: Table shows difference-in-differences (DD) and triple-differences (DDD) estimates associated with equation (2) in the
text. he dependent variable is the log of the total price paid for a particular procedure. In the year x lab case, the sample

is Anthem claims and the treated group consists of lab claims in the post period. In the year * anthem case, the sample is
entirely lab claims from both Anthem and Cigna, and the treated group consists of Anthem claims in the post period. In
the year * lab x anthem case, the sample contains both lab and x-ray procedures from both insurers, and the treated group

consists of Anthem lab claims in the post period. Standard errors, clustered at the plan level are shown in parentheses.

p < .05, ¥* p < .01, ¥*** p < .001.

*

Table 3: Difference-in-Differences Estimates: Independent Lab Use

Treated Group:  Anthem-Small ~ Anthem-Small  Anthem-Large Anthem-Large

Estimate 0.118%** 0.124%%* 0.062* 0.063*#*
(0.012) (0.007) (0.03) (0.004)

Individual FE No Yes No Yes

R? 0.19 0.63 0.17 0.59

N 3,412,048 1,692,867 8,228,967 4,924,108

Mean Dep Var  0.19 0.18 0.17 0.16

Notes: Table shows difference-in-differences estimates associated with equation (2) in the text. The

dependent variable is an indicator that is equal to one if the servicing provider is an independent lab
and zero otherwise. The models with individual fixed effects are estimated on the sample of patients

with a lab claim in both the pre period and post period.
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Figure 3: Independent Lab Share Over Time
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Notes: Figure plots the share of lab tests performed at independent labs, preferred under the Site of
Service program, for each insured group over time. Shares are computed with procedure-volume weights
to account for changes in the mix of procedures.
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Figure 4: Regression-Based Price Indices

Lab Tests
1
]
1
0.1 !
1
1
1
0.0 l—l\_\__.\\
. |
[ak} 1
'g I
— .01 !
1
| 1
1
021 1 T
1
2009 2010 2011 2012 2013 2014 2015
Year
X-Rays
|
1
1
1
0.50 1 '
1
= |
% 1
= 0.251 !
1 -
1
0.00 i
2009 2010 2011 2012 2013 2014 2015
Year

B Anthem Cigna

Notes: Top panel shows the regression-based price index for lab procedures associated with equation
(4) in the text. Bottom panel shows the analogous estimates for x-rays. Points represent the estimated
insurer-year fixed effects for a particular procedure group. Standard errors are clustered at the plan level.
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Table 4: Difference-in-Differences Estimates: Negotiated Prices

(1)

(3)

Estimate -0.127%** -0.134%**
(0.019) (0.026)

Model DD DDD

Coefficient post*lab post*anthem post*lab*anthem

R? 0.72 0.74

N 6,684,650 7,163,850

Mean Dep Var 59.23 65.9

Notes: Table shows difference-in-differences (DD) and triple-differences (DDD) estimates asso-
ciated with equation (5) in the text. The dependent variable is the log of the total procedure
price. Sample is restricted to hospital-based providers that perform both lab tests and x-rays.
Standard errors, clustered at the plan level are shown in parentheses. * p < .05, ** p < .01, ***

p < .001.
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Figure 5: Price Index by Preferred Group
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Notes: Figure shows Laspeyres-type price index estimates associated with equation (6) in the text. Always
preferred providers include the independent labs that are preferred over the entire program period. Newly
preferred providers switch from being non-preferred to preferred after explicitly renegotiating lower prices
with Anthem. Never-preferred providers are not preferred during the sample period. 2010 is taken as the
reference period for each group.
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Table 5: Decomposition of Steering and Price Effects

Pooro P15 %A %A Steer %A Price N

Aggregate 73.91 63.10 -14.62 -6.73 -7.89 1241872
80053 Comprehen metabolic panel 43.63 37.89 -13.14 -6.88 -6.25 119200
85025 Complete cbe w/auto diff wbe ~ 31.85 2892  -9.19 -4.82 -4.37 107791
80061 Lipid panel 51.32 38.74  -24.51 -13.86 -10.65 105647
84443 Assay thyroid stim hormone 66.44 56.99 -14.22 -11.47 -2.75 70206
83036 Glycosylated hemoglobin test 36.40 27.54  -24.36 -12.41 -11.94 38938
80048 Metabolic panel total ca 36.61 30.81 -15.83 -6.41 -9.42 35870
82306 Vitamin d 25 hydroxy 105.05 78.29 -25.48 -14.24 -11.23 34151
85610 Prothrombin time 17.02 14.33  -15.81 -7.86 -7.96 29595
87086 Urine culture/colony count 25.88 21.88 -15.45 -4.41 -11.04 27564
81001 Urinalysis auto w/scope 14.32 11.33  -20.88 -11.73 -9.14 25283
85027 Complete cbc automated 25.55 22.90 -10.37 -8.57 -1.80 23380
84153 Assay of psa total 52.52 38.16  -27.35 -15.54 -11.82 21160
88305 Tissue exam by pathologist 190.58  179.96 -5.57 5.34 -10.91 19963
81003 Urinalysis auto w/o scope 6.95 6.25 -10.09 4.04 -14.13 19222

Notes: Table shows price-steering decomposition results associates with equation (8) in the text. The decomposition
is shown for each of the 10 most common tests. The first row shows the aggregate decomposition for all lab tests in
the sample, which is computed according to (9). The first column shows the mean price paid per test in 2010 and the
second column shows this statistic for 2015. The sample includes both Anthem small-group and large-group claims.
The steering component reflects amount of the total change that is accounted for by a change in demand. The price
component reflects the amount of the total change that is accounted for by changes in negotiated prices.
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Figure 6: Decomposition of Steering and Price Effects by Group
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Notes: Graphical depiction of the price-steering decomposition results associates with equation (8) in the
text. The total bar height reflects the change in the average price paid for procedure k between 2010 and
2015. The blue shade of the bar represents the portion of the total change that is accounted for by a
shift in the distribution of providers used. The pink shade of the par represents the portion of the total
change that is accounted for by changes in negotiated prices. The left panel shows the decomposition
results for the 5 most common tests and the aggregate measure for the Anthem large group. The right

panel shows the analogous results for the small group.
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Table 6: Difference-in-Differences Estimates: Cost-Sharing

Anthem-Small

Anthem-Large

Dependent Variable: 1og(OOP) cost share cost share log(OOP) cost share cost share
Estimate -1.728%FFK 0.367*F*FF -0.817FF*  -0.752* -0.144*%  -0.584%F*
(0.383) (0.051) (0.102) (0.348) (0.072) (0.111)
Specification OLS OLS Poisson OLS OLS Poisson
R? 0.12 0.08 0.05 0.07 0.05 0.06
N 733,088 733,088 733,088 6,639,634 6,639,634 6,639,634
Mean Dep Var 14.48 0.23 0.23 6.8 0.11 0.11

Notes: Table shows difference-in-differences estimates associated with equation (2) in the text. The two
dependent variables are the log of out-of-pocket price plus one and the total cost share, which is defined as
the ratio of out-of-pocket price to total price. The sample is Anthem lab and x-ray claims from 2008-2015
and the treated group consists of lab claims in the post period. Standard errors, clustered at the plan level
are shown in parentheses. * p < .05, ** p < .01, *** p < .001.
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Figure 7: Annual Utilization Measures
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Notes: The top panel plots the mean total annual lab spending for each of the three main insured groups.
The middle planel plots the annual average of the any labs indicator, which is equal to one if the patient
had any lab tests performed in the year and zero otherwise. The bottom panel plots the mean annual
total number of labs.

37



Appendix A: Additional Tables and Figures

Table Al: Demographic Comparison

Cigna Anthem

Mean Sd Mean Sd

Age 40.89 17.55 41.90 17.38
Female 0.58 0.49 0.58 0.49
Charlson Score 0.36 0.92 0.33 0.88
Median Income 41681.27 7560.67 41013.26 7884.63

Bachelors 34.17 12.80 34.06 13.36
Modal HSA 30015 30015

Modal ZIP 03301 03301

Patients 419312 847104

Notes: Table shows summary demographic information of Anthem
and Cigna enrollees in the sample 2009-2015. The sample is com-
posed of individual-years that appear in the primary analysis sam-
ple of lab and x-ray claims used throughout. Data on income and
education by zip code are from the 2010-2014 American Commu-
nity Survey. HSA denotes hospital service area.
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Figure A1l: Average Log Price Paid per Procedure by Group
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Notes: Top panel shows the weighted average log lab price paid for claims associated with each of the
three main insured groups described in the text. Weights are computed as each procedure’s share of total
volume over the sample period. The bottom panel shows the analogous plot for x-rays.
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Table A2: Summary of Average Payment Changes and Resulting Savings

Test 2010 Price 2015 Price % Change  Savings
80053 Comprehen metabolic panel 48.46 41.27 -14.83 -445.65
85025 Complete cbe w/auto diff whe 34.25 32.09 -6.30  -114.44
80061 Lipid panel 55.25 40.21 -27.21 -775.12
84443 Assay thyroid stim hormone 69.72 59.42 -14.77  -352.73
83036 Glycosylated hemoglobin test 37.84 27.29 -27.89 -230.71
Aggregate 51.60 42.93 -16.55 -6125.96

Notes: 2010 price is the average amount paid for the indicated service across all claims associated with
Anthem plans in the main sample. The 2015 price is the analog for 2015. Savings is computed as
P15 * q15 — P10 * q15, where P15 is the average price in 2015, p1g is the average price in 2010, and ¢;¢ is the
quantity in 2015. For the aggregate measure, prices and the percent change are computed as weighted
averages using spending share weights, and savings is the unweighted sum of total savings across all 200
lab procedures.

40



Table A3: Event Study Estimates

Anthem-Small Anthem-Large
(1) (2) (3) (4) (5) (6)
Estimate Year
2008 0.006 -0.095%**
(0.03) (0.019)
2009 -0.024%%* -0.089** 0.088%** -0.022% -0.03* 0.091***
(0.003) (0.029) (0.019) (0.011) (0.014) (0.021)
2011 -0.144%%* -0.171H%* -0.12%%%* -0.07** -0.103*** -0.038
(0.017) (0.012) (0.023) (0.022) (0.025) (0.027)
2012 -0.33%** -0.398%** -0.3%FF* -0.198*** -0.262%** -0.154**
(0.038) (0.007) (0.038) (0.058) (0.053) (0.059)
2013 -0.443%%* -0.483*** -0.363%** -0.361%** -0.344%** -0.281%**
(0.024) (0.011) (0.036) (0.039) (0.043) (0.048)
2014 -0.538*** -0.5%F* -0.439%** -0.453%** -0.371%F* -0.338%**
(0.02) (0.019) (0.036) (0.032) (0.036) (0.042)
2015 -0.58%** -0.525%** -0.4577%F* -0.517HF* -0.39717%F* -0.383%**
(0.035) (0.015) (0.042) (0.027) (0.031) (0.038)
Model DD DD DDD DD DD DDD
Coefficient year¥lab  year*anthem year*lab*anthem year*lab year*anthem year*lab*anthem
R? 0.54 0.39 0.46 0.55 0.45 0.5
N 733,088  3.412,048 3,631,900 6,630,634 8,228,967 8,862,804
Mean Dep Var 50.31 51.79 59.29 53.78 50.21 56.46

Notes: Table shows event-study estimates associated with equation (1) in the text. The dependent variable is the log of the
total price paid for a particular procedure. In the year *lab case, the sample is Anthem claims and the treated group consists
of lab claims in the post period. In the year * anthem case, the sample is entirely lab claims from both Anthem and Cigna,
and the treated group consists of Anthem claims in the post period. In the year x lab x anthem case, the sample contains
both lab and x-ray procedures from both insurers, and the treated group consists of Anthem lab claims in the post period.
Standard errors, clustered at the plan level are shown in parentheses. * p < .05, ** p < .01, *** p < .001.
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Table A4: Difference-in-Differences Estimates: Price Paid Per Procedure (Poisson GLM)

Anthem-Small Anthem-Large
(1) (2) (3) (4) (5) (6)

Estimate -0.24%** -0.231%%* -0.226%** -0.165%** -0.161%** -0.161%%*

(0.04) (0.012) (0.03) (0.027) (0.027) (0.026)
Model DD DD DDD DD DD DDD
Coefficient post*lab post*anthem post*lab*anthem post*lab post*anthem post*lab*anthem
Psuedo R? 0.53 0.44 0.51 0.55 0.49 0.53
N 733,088 3,412,048 3,631,900 6,639,634 8,228,967 8,862,804
Mean Dep Var  50.31 51.79 59.29 53.78 50.21 56.46

Notes: Table shows difference-in-differences and triple-differences estimates associated with equation (2) in the text, estimated
as a GLM with a log link function. The dependent variable is the log of the total price paid for a particular procedure.
In the year * lab case, the sample is Anthem claims and the treated group consists of lab claims in the post period. In
the year x anthem case, the sample is entirely lab claims from both Anthem and Cigna, and the treated group consists of
Anthem claims in the post period. In the year * lab x anthem case, the sample contains both lab and x-ray procedures from
both insurers, and the treated group consists of Anthem lab claims in the post period. Standard errors, clustered at the plan
level are shown in parentheses. * p < .05, ** p < .01, *** p < .001.
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Table A5: Difference-in-Differences Estimates: Price Paid Per Procedure (Additional
Specifications)

Specification: No Controls HSA FE Individual FE Top 20 Procs

Panel A: Anthem Small Group

Estimate L0.3TAFRR Q375 %RE ()34 L0.415%5%
(0.05) (0.045) (0.032) (0.05)

R? 0.51 0.54 0.74 0.54

N 733,088 733,088 733,088 419,807

Panel B: Anthem Large Group

Estimate 02520 L0.2625FF  _(.250%% 0,281
(0.045) (0.045) (0.037) (0.052)

R 0.51 0.55 0.74 0.55

N 6,639,634 6,639,634 6,639,634 3,933,543

Notes: Table shows estimates for several alternative specifications of the difference-in-differences model (2)
in the text. Here, the sample is all Anthem lab and x-ray claims and the treated group consists of lab claims
in the post period. The first specification excludes controls, the second specification uses zip-code-level fixed
effects, the third specification includes patient-level fixed effects, and the fourth specification is estimated on
the sample of the 20 most common lab and x-ray procedures. Standard errors, clustered at the plan level are
shown in parentheses. * p < .05, ** p < .01, *** p < .001.

43



Figure A2: Event Study Estimates: Price Paid Per Procedure (Additional Specifications)
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Notes: Event-study estimates for alternative specifications associated with A5. Each line reflects the
estimates from a particular version of the general event-study equation, where the dependent variable is
the log of the total price paid for a particular procedure. In the year * lab case, the sample is Anthem
claims and the treated group consists of lab claims in the post period. In the year x anthem case, the
sample is entirely lab claims from both Anthem and Cigna, and the treated group consists of Anthem
claims in the post period. In the year * lab * anthem case, the sample contains both lab and x-ray
procedures from both insurers, and the treated group consists of Anthem lab claims in the post period.
Standard errors are clustered at the plan level. Cigna claims begin in 2009, so models with Cigna are
estimated on 2009-2015 data, while the Anthem-only model is estimated using 2008-2015 data.

44



Table A6: Heterogeneous Effect Estimates

Small Group Large Group

Treat -0.024 -0.154%%*
(0.029) (0.022)

Treat x Age -0.008*** -0.003***
(0.002) (0.001)

Treat x Charlson Index 0.042%** 0.031%**
(0.006) (0.005)

Treat x Female -0.038%*** -0.016%*
(0.006) (0.005)

R? 0.55 0.55

N 733,088 6,639,634

Notes: Table shows estimates for several interacted specifica-
tions of the difference-in-differences model (2). Here, the sam-
ple is all Anthem lab and x-ray claims and the treated group
consists of lab claims in the post period. Standard errors, clus-
tered at the plan level are shown in parentheses. * p < .05, **
p < .01, ¥ p < .001.
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Table AT: Difference-in-Differences Estimates of Effect Independent Lab Use

Treated Group:  Anthem-Small ~ Anthem-Small ~Anthem-Large Anthem-Large

Estimate 1.369%#* 1.346%** 0.095%* 0.095%*
(0.196) (0.197) (0.03) (0.03)

Individual FEs  No Yes No Yes

R? 0.19 0.63 0.17 0.59

N 3,412,048 1,692,867 8,228,967 4,924,108

Mean Dep Var  0.19 0.18 0.17 0.16

Notes: Table shows difference-in-differences estimates associated with equation (3) in the text, esti-
mated as a logit GLM. The dependent variable is an indicator that is equal to one if the servicing
provider is an independent lab and zero otherwise. The models with individual fixed effects are
estimated on the sample of patients with a lab claim in both the pre period and post period.
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Figure A3: Event Study Plots for Alternative Specifications
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Notes: Event-study-version estimates associated with (3) in the text and Table 3. The dependent variable
is an indicator that is equal to one if the servicing provider is an independent lab and zero otherwise.
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Figure A4: Event Study Estimates: Negotiated Prices
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Notes: Each line reflects the estimates from a particular version of the general event-study equation,
where the dependent variable is the log of the total price paid for a particular procedure. In the year xlab
case, the sample is Anthem claims and the treated group consists of lab claims in the post period. In
the year x anthem case, the sample is entirely lab claims from both Anthem and Cigna, and the treated
group consists of Anthem claims in the post period. In the year % lab * anthem case, the sample contains
both lab and x-ray procedures from both insurers, and the treated group consists of Anthem lab claims
in the post period. Standard errors are clustered at the plan level. Cigna claims begin in 2009, so models
with Cigna are estimated on 2009-2015 data, while the Anthem-only model is estimated using 2008-2015
data.
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Figure A5: Price Index by Preferred Group

1004

Price Index

50+

2008 2009 2010 2011 2012 2013 2014 2015
Year

B Concord Hospital Lakes Region Androscoggin % Quest @ Laboomp

Notes: Figure shows Laspeyres-type price index estimates associated with equation (6) in the text for a
handful of providers. 2010 is taken as the reference period for each group.

Table A8: Difference-in-Differences Estimates: Negotiated Prices

Newly Preferred Never Preferred
(1) (2) (3) (4) (5) (6)

Estimate -0.338%**  _(.454%** -0.366%** -0.063*F*  -0.068%*** -0.073%**

(0.032) (0.034) (0.038) (0.013) (0.013) (0.026)
Model DD DD DDD DD DD DDD
Coeflicient post¥lab  post*anthem post*lab*anthem post*lab post*anthem post*lab*anthem
R? 0.7 0.78 0.72 0.75 0.8 0.77
N 1,551,004 1,324,122 1,630,399 5,132,746 4,137,466 5,533,451
Mean Dep Var 59.23 62.31 65.9 59.23 62.31 65.9

Notes: Table shows difference-in-differences and triple-differences estimates associated with equation (5) in the text. The

dependent variable is the log of the total procedure price. Sample is restricted to hospital-based providers that perform both
lab tests and x-rays. Standard errors, clustered at the plan level are shown in parentheses. * p < .05, ** p < .01, *** p < .001.
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Figure A6: Event Study Estimates: Cost Sharing
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Notes: Event-study-version estimates associated with equation (2) in the text and Table 6. In the top
panel the dependent variable is the patient’s out-of-pocket price. In the bottom panel the dependent
variable is the ratio of out-of-pocket price to total price.
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Appendix B: Additional Tables and Figures
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Table B1: Summary of Top 50 Lab Procedures

CPT/HCPCS Description Mean Price SD Price  Count Type
80053 Comprehen metabolic panel 46.75 33.73 836,917 lab
85025 Complete cbe w/auto diff whe 33.94 20.80 807,641  lab
80061 Lipid panel 49.14 32.28 758,076  lab
84443 Assay thyroid stim hormone 64.70 33.28 516,300 lab
83036 Glycosylated hemoglobin test 33.82 20.46 266,323  lab
80048 Metabolic panel total ca 38.56 63.53 261,400 lab
82306 Vitamin d 25 hydroxy 96.15 67.72 220,243  lab
85610 Prothrombin time 18.40 7145 215,176  lab
87086 Urine culture/colony count 28.28 19.60 203,434 lab
81001 Urinalysis auto w/scope 17.09 16.64 187,549  lab
85027 Complete cbc automated 26.96 88.56 175,085  lab
88305 Tissue exam by pathologist 287.32 301.82 156,771  lab
84153 Assay of psa total 49.68 30.27 146,668  lab
81003 Urinalysis auto w/o scope 10.63 17.78 137,637 lab
80076 Hepatic function panel 35.20 25.76 135,601  lab
88175 Cytopath ¢/v auto fluid redo 85.25 43.05 131,352  lab
84439 Assay of free thyroxine 38.11 27.59 121,332 lab
88142 Cytopath ¢/v thin layer 61.12 34.81 116,714  lab
85652 Rbe sed rate automated 12.94 12.70 87,650 lab
87491 Chylmd trach dna amp probe 87.16 46.27 86,595  lab
80050 General health panel 48.90 38.08 85,835 lab
87591 N.gonorrhoeae dna amp prob 85.89 45.06 85,812  lab
87081 Culture screen only 25.76 17.52 85424  lab
87070 Culture othr specimn aerobic 35.65 29.01 84,246  lab
82947 Assay glucose blood quant 18.11 33.36 82,398 lab
82043 Microalbumin quantitative 24.41 2040 72,743  lab
84460 Alanine amino (ALT) (SGPT) 22.46 16.44 71,366 lab
82550 Assay of ck (cpk) 36.19 28.14 70,792  lab
82728 Assay of ferritin 52.24 32.69 70,776  lab
82565 Assay of creatinine 20.77 121.30 69,989  lab
83690 Assay of lipase 35.87 20.04 69,747  lab
82607 Vitamin B-12 45.21 29.93 67,140 lab
87186 Microbe susceptible mic 40.17 30.71 66,983 lab
84484 Assay of troponin quant 77.45 66.17 66,896 lab
87880 Strep a assay w/optic 31.22 2149 62,494 lab
87077 Culture aerobic identify 36.63 24.84 61,620 lab
83735 Assay of magnesium 30.24 2391 58,618 lab
83540 Assay of iron 24.70 16.66 58,138  lab
81002 Urinalysis nonauto w/o scope 6.52 6.85 54,928 lab
86140 C-reactive protein 26.20 20.28 54,189 lab
82570 Assay of urine creatinine 20.57 15.69 52,305 lab
84450 Transferase (AST) (SGOT) 22.17 15.04 50,941 lab
85730 Thromboplastin time partial 31.88 2298 48,781 lab
84550 Assay of blood/uric acid 17.12 16.61 48,111 lab
87621 Hpv dna amp probe 88.61 5448 47,728  lab
83550 Iron binding test 30.84 18.43 45,445  lab
81025 Urine pregnancy test 27.48 22.51 42,751  lab
84520 Assay of urea nitrogen 17.74 49.44 41,468 lab
85018 Hemoglobin 11.57 10.32 32,199  lab
89240 Pathology lab procedure 1147.61 2803.46 60 lab
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Table B2: Summary of X-ray Procedures

CPT/HCPCS Description Mean Price SD Price Count  Type
71020 Chest x-ray 2vw frontal latl 141.01 135.23 149,650
x-ray

73630 X-ray exam of foot 124.11 88.60 51,866  x-ray
73610 X-ray exam of ankle 124.83 81.62 39,778  x-ray
73030 X-ray exam of shoulder 122.13 92.04 39,683  x-ray
73562 X-ray exam of knee 3 121.42 9242 34371  x-ray
72100 X-ray exam l-s spine 2/3 vws 141.68 83.57 32,246  x-ray
71010 Chest x-ray 1 view frontal 119.62 100.35 30,317  x-ray
74000 X-ray exam of abdomen 115.10 72.66 28,906  x-ray
73110 X-ray exam of wrist 126.62 104.84 28,345  x-ray
73130 X-ray exam of hand 134.61 94.86 27,324  x-ray
73140 X-ray exam of finger(s) 102.63 69.77 22,742  x-ray
73564 X-ray exam knee 4 or more 158.23 114.00 21,049  x-ray
73510 X-ray exam of hip 129.17 74.64 19,569  x-ray
72170 X-ray exam of pelvis 92.47 68.18 17916  x-ray
73560 X-ray exam of knee 1 or 2 107.88 82.85 16,221  x-ray
72040 X-ray exam neck spine 3/jvws 132.51 79.31 14,015  x-ray
72050 X-ray exam neck spine 4/5vws 202.77 112,59 12,644 X-ray
73080 X-ray exam of elbow 131.92 82.84 11,830  x-ray
73590 X-ray exam of lower leg 119.57 82.07 9,597  x-ray
74020 X-ray exam of abdomen 152.94 80.80 9,476  x-ray
72110 X-ray exam 1-2 spine 4/;vws 194.08 107.16 9,237  x-ray
73565 X-ray exam of knees 80.74 69.88 8,720  x-ray
77421 Stereoscopic x-ray guidance 338.15 195.44 7,790  x-ray
73090 X-ray exam of forearm 125.40 82.08 6,955  x-ray
72070 X-ray exam thorac spine 2vws 133.11 7442 6,671  x-ray
74022 X-ray exam series abdomen 219.04 112.06 6,369  x-ray
71101 X-ray exam unilat ribs/chest 184.47 105.96 5,957  x-ray
73100 X-ray exam of wrist 79.17 52.30 5,698  x-ray
73500 X-ray exam of hip 69.17 50.96 5,446  x-ray
73000 X-ray exam of collar bone 113.22 77.58 5,236  x-ray
73660 X-ray exam of toe(s) 105.96 65.97 5,170  x-ray
73520 X-ray exam of hips 136.41 86.85 4,401  x-ray
73620 X-ray exam of foot 84.76 7890 4,010 xray
73650 X-ray exam of heel 103.73 80.64 3,985  x-ray
73070 X-ray exam of elbow 98.11 84.97 3877  x-ray
74220 Contrast x-ray esophagus 295.91 133.73 3,804  x-ray
70030 X-ray eye for foreign body 96.34 61.31 3,760  x-ray
73550 X-ray exam of thigh 120.14 82.39 3,238  xray
73060 X-ray exam of humerus 127.85 79.18 3,230  x-ray
73120 X-ray exam of hand 99.21 88.33 3,108  x-ray
73040 Contrast x-ray of shoulder 348.97 239.08 3,021  x-ray
72020 X-ray exam of spine 1 view 140.01 629.35 2934  x-ray
23350 Injection for shoulder x-ray 332.45 23241 2878  xray
76098 X-ray exam breast specimen 146.86 212.69 2,809  x-ray
73600 X-ray exam of ankle 75.30 65.15 2,757  x-ray
71100 X-ray exam ribs uni 2 views 121.42 65.16 2,601  x-ray
73010 X-ray exam of shoulder blade 62.72 46.44 2561  x-ray
70220 X-ray exam of sinuses 181.02 92.71 2435  x-ray
72052 X-ray exam neck spine 6/;vws 265.25 135.23 1,817  x-ray
72010 X-ray exam spine ap lat 178.78 119.02 888
x-ray
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Figure B1: Anthem Site of Service Program Advertisement

Where you go matters

Use programs like Site of Service and save money on
lower-cost independent care providers

You wouldn’t pay more for a direct flight from Manchester to Orlando when you could get the same quality flight
for less at another airline, right? Then why would you pay more for your health care when you don't have to? That's
where Anthem's cost-saving programs can help. You can save hundreds of dollars, and sometimes even thousands,
when you go to lower-cost independent providers listed in anthem.com’s Find a Doctor tool.

Pay less for all of these services
when you use independent providers

=7 Lab tests
E_;! Pay $0

Radiology

(such as, X-rays and ultrasounds)
Pay no more than a $150 copay

@ Advanced diagnostic imaging

(such as, MRIs and CAT scans)
Pay no more than a $250 copay*

@ Outpatient surgery
Pay a copay between $100 and $250°

For all the information

. . ou'll need on where to
Physical, occupation and y
Pay the same cost as an office visit thousands on these health

services, please visit

e anthem.com/siteofservicenh.

1014 TINHMENABS D6/17
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Figure B2: Anthem Site of Service Program Advertisement

st G
BlueCross BlueShield ®

Find a high-quality, Site of

Service lab location today!

Great news! We've got high-quality, Site of Service lab choices for you.
Please take a look at our map and contact list of labs in New Hampshire.
As a member, your visits will be covered 100% by your health plan.

For the most up-to-date information or for questions, please
contact Anthem Member Services at 1-800-870-3122 or visit our
website at www.anthem.com/siteofservicenh

[Name [ Phone number/Website

Y Ammonoosuc Community Health ammonoosuc.org
Services
K Lab services are done by Quest Diagnostics,
limited to patients at this practice.
Androscoggin Valley Hospital 1-603-752-2200
avhnh.org

Concord Hospital Independent

1-603-225-2711

Outpatient Laboratory concordhospital.org/services/laboratory
Franklin Regional Hospital Lah 1-603-934-2060 ext. 3200
Irgh.org
Granite State Lab 1-603-330-7057
granitestatelab.com
Interlakes Clinical Laboratory 1-603-279-2269
Irgh.org
Laboratory Corporation of America 1-855-277-8669
labcorp.com
Laconia Clinic Laboratory 1-603-524-5151
Irgh.org
Lakes Region General Hospital Lab 1-603-524-3211
Irgh.org
Newfound Clinical Lab 1-603-744-5441 ext. 1403
Irgh.org
Nordx 1-800-773-5814 Sullivan
nordx.org -~
Quest Diagnostics Incorporated 1-866-697-8378
) Quest provides at-home lab service in questdiagnostics.com
certain ZIP codes within Carroll, Coos,
Grafton and Sullivan counties.
Upper Connecticut Valley Hospital 1-603-237-4971
ucvh.org
Wentworth-Douglass Hospital 1-603-742-5252

wdhospital.com

O Androscoggin Valley Hospital Granite State Lab O Newfound Clinical Lab O Upper Connecticut
O Concord Hospital Independent O Interlakes O Nordx Valley Hospital
Outpatient Laboratory O LahbCorp O Quest Diagnostics Incorporated Wentworth-Douglass Hospital
O Franklin Regional Hospital Lab © Laconia ™ Quest provides at-home lab service in certain
2IP codes within Carrol, Coos, Grafton and

Lakes Region
Sullivan counties.

Anthem Blue Cross and Blue Shield is the trade name of Anthem Health Plans of New Hampshire, Inc. HMO plans are administered by Anthem Health Plans of New Hampshire, Inc. and underwritten by Matthew Thornton Health Plan, Inc.
Independent licensees of the Blue Cross and Blue Shield Association. ANTHEM is a registered trademark of Anthem Insurance Companies, Inc.
103619NHMENABS Rev. 10/17
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Two tiers
to make it
easier to
save.
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Figure B3: Anthem Site of Service Program Advertisement

Alice Peck Day Memorial Hospital, Lebanon
Cheshire Medical Center, Keene

Cottage Hospital, Woodsville

Elliot Hospital, Manchester

Frisbie Memorial Hospital, Rochester

Memorial Hospital, North Conway

Monadnock Community Hospital, Peterborough
Parkland Medical Center, Derry

Portsmouth Regional Hospital, Portsmouth

. Southern NH Medical Center, Nashua
. Speare Memorial Hospital, Plymouth
. St. Joseph's Hospital, Nashua

. Wentworth-Douglass Hospital, Dover

. Androscoggin Valley Hospital, Berlin
. Catholic Medical Center, Manchester
. Concord Hospital, Concord

Dartmouth-Hitchcock Medical Center, Lebanon

. Exeter Hospital, Exeter

. Franklin Regional Hospital, Franklin

. Huggins Hospital, Wolfeboro

. Lakes Region General Hospital, Laconia
. Littleton Regional Hospital, Littleton

. New London Hospital, New London

Upper CT Valley Hospital, Colebrook

. Valley Regional Hospital, Claremont
. Weeks Medical Center, Lancaster

Anthem HMO Blue New England Choice lets you choose the best hospitals
and health care professionals across New Hampshire and New England.

Take control over your health care costs.

Giving you choices and simple ways to use them is what makes this plan so innovative. You and your primary care doctor
will make all of the decisions. Together, you'll decide if you need a specialist and who that specialist will be. You'll also have
control over where the procedure will take place. That's where the tiers come in.

Tiers are here to save you money.

Anthem HMO Blue New England Choice has two tiers — giving you two simple cost structures that are easy to manage.
Tiers are based on cost efficiencies and quality benchmarks. But, the most important thing to remember is that your greatest
savings will be with doctors and facilities in Tier 1.

The freedom of choice is yours.
The plan also comes with our Site of Service benefit option. This option makes it possible to save money on outpatient
surgery or lab tests when you choose a lower-cost lab or ambulatory surgery center (ASC) for your service.

Here’s how it works:

If you use one of the labs located on the Find a Doctor tool on anthem.com, you pay $0 for services. Whether you need
a blood, urine or strep test, nothing comes out of your pocket. That means no deductible or coinsurance. To find a lab
near you, go to Anthem’s Find a Doctor tool and follow the prompts.

One more example of the savings: If your doctor recommends a routine outpatient procedure like knee arthroscopy,
you'll only pay a one-time, low-cost $125 copay.*

Visit anthem/new englandchoice to learn more about how you can save with Anthem's Site of Service benefit option.

For a full list of participating hospitals in New
Hampshire, please visit the Find a Doctor tool
on anthem.com. For a list of Blue Cross and Blue
Shield of Massachusetts tiered hospitals, please

Want to find out more?
Log on to anthem.com/
NEWENGLANDCHOICE

At (1
BlueCross BlueShield VAV W

*Additional services may be required at the ASC as part of your surgery or procedure and be subject to deductible and/or coinsurance, such as pathology.
**In Massachusetts, providers and hospitals will be tiered in accordance with Blue Cross and Blue Shield of Massachusetts HVO Blue New England Options tiered network plan. Within that plan, the Enhanced
Benefits Tier and Standard Benefits Tier providers will take a cost share equal to the Anthem HMO Blue New England Chaice Tier 1. In addition, their Basic Benelits Tier providers will take a cost share equal to
the Anthem HMO Blue New England Choice Tier 2.

visit bluecrossma.com.** You may also call
Customer Service using the number on the back
of your ID card for assistance in selecting a doctor
or hospital in any of the New England states.

Blue Cross and Blue Shield of Massachusetts is an independent icensee of the Blue Cross and Blue Shield Association, and a separate company from Anthem Blue Cross and Blue Shield,

Antem Blue Cross and Blue Shield is the trade name of Anthem Health Plans of New Hampshire, Inc. HMO plans are administered by Anthem Health Plans of New Hampshire, Inc. and underwritten by
Matthew Thornton Health Plan, Inc. Independent licensees of the Blue Cross and Blue Shield Association. ®ANTHEM is a registered trademark of Anthem Insurance Companies, Inc. Tne Blue Cross and Blue

Shield names and symbols are registered marks of the Blue Cross and Blue Shield Association. PENDING NH DEPARTMENT OF INSURANCE FILING APPROVAL.
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Figure B4: Anthem Site of Service Program Advertisement

Site of Service
Frequently asked questions

_

Here are answers to some common questions about the
Site of Service benefit option:

Q: How does Anthem’s Site of Service benefit option help
lower costs?

A: It can reduce your out-of-pocket costs, as well as the overall
cost of health care. By using labs found on Anthem’s
Provider Finder, which include all independent labs in
New Hampshire and some hospital labs, you will not have a
copay for your lab services. It's one of the ways we are
working to help ensure you have access to affordable care
when you need it.

Q: How do I find a zero-cost lab through the Site of
Service benefit?

A: We have an independent lab flier with a map and contact
list for state of New Hampshire members. However, for the
most up-to-date listings, log on to anthem.com and select
Find a Doctor. Then, follow the prompts.

Q: What if | don’t use a zero-cost lab located on Anthem’s
Provider Finder?

A: You may use any lab you'd like. However, if you choose a lab
that's not listed on Provider Finder, your share of the costs
may be higher.

Q: Does an independent lab provide the same type and
quality of service as a hospital outpatient lab?

A: Yes, independent labs specialize in these types of services.
They have the same level of quality and offer the same
types of services as other outpatient labs.

Q: Can my doctor use an independent lab for my lab work?

A: Yes, when your doctor orders lab work, ask him or her to
order your lab work at an independent lab. Even if your
doctor usually uses another hospital lab not found on
Provider Finder, he or she can order your lab work at an
independent lab.

Q: My doctor doesn’t have a contract with any independent
labs. How can he or she get one?

A: Your doctor can easily set up an account with independent
labs (e.g., LabCorp, Quest Diagnostics®, Converge™
Diagnostic Services LLC or NorDx) through their websites.

While the account is being set up, your doctor can still
order your lab work at an independent lab by giving you the
laboratory order form. You'll need to take the form to the
lab. Once your doctor has an account with the lab, the lab
will automatically pick up your specimen(s) from the
doctor’s office.

Q: My doctor says he or she doesn’t want to use one of the
labs that I've requested under the Site of Service benefit
option. What can | do?

A: Remind your doctor that under New Hampshire law, you
have the right to choose where you want to receive
services, including lab services. Your doctor is required to
give you a laboratory order form to take to the lab you want
to use.

Q:What are ASCs?

A: ASCs are ambulatory surgery centers that provide a wide
range of same-day surgical services, such as a
tonsillectomy or knee arthroscopy.

Q: How can I find an ASC?

A: Go to anthem.com/stateofnhsaves and select Ambulatory
Surgery Centers, or call the Designated Service unit at
1-800-933-8415. To learn additional details about the ASCs,
including location, hours, and affiliated doctors, please call
the facility directly.

Q:I'm going to have surgery. How can I find out whether it
can be done at an ASC?

A: Ask your doctor to recommend a surgeon who may be able
to perform your surgery at an ASC.

Q: How much will I have to pay if | use an ASC?
A: If you use an ASC found on anthem.com/stateofnhsaves
for same-day surgery, you'll have a $0 copay.*

* If you need additional care as part of the surgery or
procedure you may have to pay coinsurance and/or a
deductible (the amount you pay before the plan pays). For
example, you may pay more for pathology or lab work if it
is not sent to one of the labs found on Anthem’s Provider
Finder. Make sure your doctor at the ASC knows you have
Anthem'’s Site of Service benefit option.

Anthem Blue Cross and Blue Shield is the trade name of Anthem Health Plans of New Hampshire, Inc. HMO plans are administered by Anthem Health Plans of New Hampshire, Inc. and underwritten by Matthew Thornton Health Plan, Inc. Independent licensees of the Blue Cross and
Blue Shield Association. ANTHEM is a registered trademark of Anthem Insurance Companies, Inc. The Blue Cross and Blue Shield names and symbols are registered marks of the Blue Cross and Blue Shield Association.
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Appendix C: Conceptual Framework

Here I present a simple conceptual framework to motivate the empirical analyses presented
in this paper. At the individual-choice level, I consider a standard discrete choice setup.
Given a set of patients who are seeking medical service k at time ¢, each patient ¢ chooses
a provider r from among the set of available providers for this service Ry. FEach patient
is enrolled in a particular insurance plan 7, which defines a mapping from providers and
negotiated prices to out-of-pocket prices: OO Pji, = C;(pjkr)-

The utility associated with provider r depends on the out-of-pocket price, an out-of-
pocket sensitivity parameter €, characteristics of the patient and provider, X, and a
random component, €:

Uijir = 000 Pijir + 9(Xitr; B) + €ijer (10)

Let s;ji denote the probability that ¢ chooses provider r, where the functional form
of sijk, is defined by distributional assumptions on (1). These choice probabilities then
define a distribution of outcomes conditional on negotiated prices. Suppose also that
negotiated prices are determined via the Nash bargaining framework of Gowrisankaran et
al. (2015). Specifically, equilibrium prices depend on: (1) net surplus to the insurer of
including a particular provider in their network, Vj, (pji-, C;), and (2) the profit accruing
to the provider from this network:

ijr(pjkm Cj) = Z Sijkr[pjkr — MCy | (11)
i€l
Equilibrium prices are then assumed to satisfy:

Pipr = argmax Viee(pjkr, Cj) Tjir (Djir, Cj)' 7 (12)
where ¢ is a bargaining power parameter. This model of underlying choice behavior and
negotiations defines an equilibrium system from which aggregate quantities of interest
emerge. The model also makes clear the channels through which cost-sharing design C; is
related to average spending per procedure, which is the focus of this paper. Specifically,
the principal quantity of interest here is the total effect of switching from design j to
design j’, defined by:

TEjj =Y Pige X D0t Cit) = Y Djtr X Dir (Djr C) (13)
Ry, Ry
where Dy, (pjikr, Cjr) is the market share of provider r for service k.?!

In this paper, I pursue a reduced-form analysis of total effects based on time-series vari-
ation in realized prices and quantities. An alternative approach is to estimate structural
parameters in the equilibrium model above and then simulate counterfactual outcomes
(Prager, 2016; Prager, 2020; Brown, 2019; Ackley, 2020; Ackley, 2022).

21speciﬁcally, Dkr(pj’kr, Oj’) = m Zi Sijkr
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