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Abstract

While out-of-network or potential “surprise” billing has garnered increasing attention, particularly
in emergency department and inpatient settings, few national studies have examined out-of-
network care overall or in other settings. We examined out-of-network spending and use among
two large nationwide populations with employer-sponsored insurance. In a primary sample of
27,883,040 people in data for 2008-16 from the Truven MarketScan Commercial Claims and
Encounters Database, we found that the unadjusted share of total spending that occurred out of
network decreased from 7.0 percent in 2008-10 to 6.1 percent in 2014-16, an adjusted average
decline of 0.10 percentage points per year. Using a secondary sample of 13,093,209 people in the
Health Care Cost Institute database provided qualitatively similar results, including when provider
charges (upper bound for balance billing) were used in place of observed out-of-network prices. In
subgroup analyses of the primary sample, the share of out-of-network spending was stable or
declined among all segments of care except hospitalist services, pathologist services, and
laboratory tests across the study period. Out-of-network use demonstrated comparable patterns.
Prices were higher out of network than in network. Policy makers should focus their efforts on
protecting consumers from balance billing or potential surprise billing in clinical scenarios where
patients often have little choice over their provider.

About half of the US population has employer-sponsored health insurance, in which patients

are usually encouraged to seek care from within a network of contracted or “in-network”
providers. When patients see an in-network provider, prices are typically lower for both
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patients and their insurers.1:2 However, it is not uncommon for patients to be treated by out-
of-network providers, whose prices can be much higher, and in that case patients lack the
financial protections afforded to them when they see in-network providers.3->

Insurers create provider networks to enhance their bargaining power and help encourage
enrollees to find lower-cost and higher-quality providers.6:7 Insurers pay in-network
providers based on negotiated prices, whereas out-of-network providers are often paid a
percentage of the provider charge—which tends to be higher than the in-network negotiated
price.8 In addition, patients who receive out-of-network care may be directly billed by
providers for the difference between what their insurer is willing to pay and what the
provider charges, a process often referred to as “balance billing.”® Because of the financial
burdens levied by out-of-network bills, lawmakers have proposed legislation to protect
patients and payers from the high costs of out-of-network care, especially in situations with
potential “surprise” bills. 1011

An important set of studies has drawn attention to the prevalence of surprise out-of-network
billing and its financial consequences for patients.8:12-14 While these studies tend to focus
on patients who received out-of-network bills after going to an in-network hospital or
emergency department (ED) (hence the “surprise”), patients in the US are treated out of
network in a broader range of settings and circumstances—including, for example, the
outpatient setting. The prevalence of out-of-network care across the full range of settings has
been less well documented. As a result, policy decisions may be made without a complete
understanding of the broader trends in the use of out-of-network care across the delivery
system. This is concerning, as there are other understudied settings where patients don’t
have the opportunity to choose their provider (for example, the pathologist who analyzes
their specimens). We used data from two large nationwide data sets containing information
about people with employer-sponsored insurance to examine trends in out-of-network care
across a broader range of specialties, services, and time than has previously been done.

The employer-sponsored population is important to study because of its size (it is the largest
population segment) and because out-of-network care can be up to three times more
expensive for insurers and patients than in-network care for people who have employer-
sponsored insurance.1® In addition, some state laws designed to protect consumers from
exposure to out-of-network spending do not apply to people covered through self-insured
employers.16

Although out-of-network care has received increased scrutiny in recent years, many patients
do not know that they have been treated by an out-of-network provider until an unexpected
or surprise bill arrives.1317 About 40 percent of patients who saw an out-of-network
physician received unexpected out-of-network bills,18 and 70 percent of patients who faced

unaffordable out-of-network bills had been unaware that their provider was out of network.
19

We examined trends in the share of spending that occurred out of network for more than

twenty-seven million people in a stable sample of employers who provided employer-
sponsored coverage in 2008-16. We identified major categories of services and settings and
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measured how the share of out-of-network spending and cost sharing has evolved. In
addition, we added to the literature new evidence that prices for both insurers and patients
are higher when services are delivered by out-of-network providers.

Study Data And Methods

Data

Variables

We analyzed information on populations with employer-sponsored insurance from two large
nationwide claims data sets, using one for the primary analyses and the second for
confirmatory analyses.

For the primary analyses, we used the Truven MarketScan Commercial Claims and
Encounters Database.2? This data set is often used in policy-oriented research.21:22 Qur
sample included people who were enrolled in their employer-sponsored plan for at least one
calendar year during the period 2008-16 and whose employer consistently contributed data
to the database throughout this period. This allowed us to identify a stable sample of
employers so that we could limit changes in the sample composition due to the entry and
exit of employers from the database.

For the secondary analyses, we used data from the Health Care Cost Institute, whose
database contains information on a similar national population with employer-sponsored
insurance, for whom charges were available in addition to prices. We used these data for the
period 2014-17, when an indicator for in-network versus out-of-network status was
available.23 Similar to the primary data set, these data are widely used in research.2425

We defined several outcomes of interest. First, we derived spending, using the paid “allowed
amount” on claims—which reflects the negotiated prices between insurers and providers.
Patient cost sharing (deductibles, copayments, and coinsurance) was included in spending
and also analyzed separately. In using the allowed spending and cost-sharing amounts, our
analyses did not include any additional out-of-pocket spending due to balance billing, which
was unobservable in our primary data set.

In our secondary data set, however, we were able to study billed charges. These charges
reflect the provider’s “list price” of care, which often exceeds the allowed payment. In the
case of balance billing, patients are typically billed the difference between the charge and the
allowed amount. By incorporating charges into secondary analyses, we could determine
whether our primary results were driven by the fact that we did not observe balance billing
(or a proxy for it).

We identified the network status of each claim using a unique flag that indicated whether it
was paid out of network.2% We then calculated the share of spending out of network at the
person-year level by dividing spending out of network by the sum of out-of-network and in-
network spending.
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Independent variables included age, sex, risk score, plan type, and region. We constructed
each person’s risk score using the Diagnostic Cost Group (DxCG) model, which uses
concurrent demographics and /nternational Classification of Diseases diagnosis codes to
calculate a score that reflects the person’s expected costs.2” The DxCG method is similar to
the Hierarchical Condition Categories risk-adjustment model used by the Centers for
Medicare and Medicaid Services and is commonly used by private insurers for risk
adjustment.28

Plan types typically differ in their restrictiveness of access to providers (especially
specialists) and coverage of out-of-network care. Health maintenance organization and
point-of-service plans generally require enrollees to select a primary care physician, from
whom referrals to specialists are required, and cost sharing is greater for out-of-network
care. In comparison, preferred provider organization plans offer more generous coverage of
specialty and out-of-network care. High-deductible and consumer-directed health plans
usually offer lower premiums in exchange for a higher deductible.

We examined heterogeneity in out-of-network spending along two key dimensions:
physician specialty and category of service. We identified physician specialties using the
primary specialty code listed for the provider at the claims level. This analysis was restricted
to professional fees but included claims with a place of service in both the inpatient and
outpatient settings. Facility claims were excluded because of the difficulty of assigning the
claim to a single provider specialty. We considered related specialties and subspecialties
together and specified ten key specialty categories that captured distinct areas of clinical
practice: in alphabetical order, anesthesiology, emergency medicine, hospitalist medicine,
internal medicine (including internal medicine subspecialties), pathology, pediatrics or
obstetrics-gynecology, primary care (including family medicine), psychiatry, radiology, and
surgery (including surgical subspecialties).

We defined categories of service using the “type of service” field on each claim. We
included both professional and facility fees, but we had to restrict this analysis to outpatient
claims because only those claims contained the type of service field. We collapsed related
services into common categories (analogous to related specialties) and specified twelve
categories of services that accounted for the vast majority of billing codes: in alphabetical
order, chemotherapy, consultations, durable medical equipment, ED visits, laboratory tests,
obstetrics, office visits, procedures, psychiatric services, radiology, specialty drugs, and
vascular interventions.

For the analyses of heterogeneity, our goal was not to capture each specialty or type of
service in an exhaustive fashion, but rather to prespecify the major commonly known
specialties and types of care, given prior evidence that the share of services received out of
network varies across the health care system.2?

Statistical Analysis

In unadjusted analyses, we plotted national trends in the average level of spending in and out
of network per enrollee per year, as well as the share of spending out of network across our
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entire sample of enrollees. This was done for spending and cost sharing, as well as for each
subgroup of physician specialty and category of service.

We estimated average annual changes in the share of spending and cost sharing out of
network overall, by provider specialty, and by type of service using an ordinary least squares
regression model. The key independent variable was a linear yearly trend, which allowed us
to identify the average annual change in the outcome. In our adjusted specification, the
model controlled for age categories, interactions between age categories and sex, risk score,
and region, as well as for plan fixed effects that accounted for unobserved time-invariant
attributes of the employer and plan. As a result, the findings aimed to capture changes in the
share of out-of-network spending or cost sharing within employers and plans. Standard
errors were clustered at the plan level. We weighted regressions for each category by a
person’s annual spending in the category.

Sensitivity analyses tested the robustness of our results to alterations in the statistical model
and measure of spending. In secondary analyses, we began by replicating our results using
spending in the Health Care Cost Institute data. Then we examined charges to test whether
our results were robust to incorporating a proxy for balance billing (because charges can be
thought of as an upper bound on balance billing).

This research was approved by the Harvard Medical School Institutional Review Board.

Our study had several limitations. First, our results might not be generalizable to all people
with employer-sponsored insurance, even though we analyzed information from two of the
largest databases of their kind, or to other insurance markets where provider networks are
narrower—such as the nongroup (individual) market, Affordable Care Act Marketplaces, or
Medicaid managed care.30 In California Medicaid, for example, more than 60 percent of ED
visits have been out of network.31 With that said, we focused on a stable subset of employers
in the Truven data to avoid confounding due to the entry and exit of employers from the
data. This restriction was relevant, as the full sample of less stably reporting employers
revealed compositional changes in the population.

Second, while our data pertain to populations with employer-sponsored insurance, a
comparison of our results to those for other settings reveals qualitative similarities—
including, for example, the fact that a large proportion of mental health visits are out of
network.32-34 |n addition to having broader networks, people with employer-sponsored
insurance may have more generous coverage (lower copayments and cost sharing),
compared to people with nongroup coverage. While these generalizability concerns are
noted, about half of the population is covered by employer-sponsored insurance, which lends
relevance to these findings. To the extent that characteristics of the study population evolved
during the study period, we controlled for such potential confounders flexibly in our
statistical analyses. However, unobserved confounding remained possible.

Third, while we observed whether a claim was paid as in or out of network, we did not have
data on the full set of in-network providers for each plan. Therefore, we could not assess to
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what extent network breadth and stability contributed to our findings.3® We also did not

observe the identities of insurers, although we did observe the full extent of cost sharing as
defined by the insurer—notably, the deductible, copay, and coinsurance.

Study Results

Population

Our primary data were for 27,883,040 unique individuals enrolled in plans sponsored by
employers that continuously contributed data to the Truven MarketScan Commercial Claims
and Encounters Database in 2008-16. Characteristics of the population are in online
appendix exhibit A1.36 In 2008—10 our study sample had an average age of 33.8 years, was
52 percent female, and had an average DxCG risk score of 0.9. The majority resided in the
southern or north central US. From 2008-10 to 2014-16 there was a shift in employer-
sponsored plan types away from health maintenance organization plans toward high-
deductible and consumer-directed health plans.

Spending And Cost Sharing

Given faster growth in in-network than in out-of-network spending, the share of spending
that was out of network gradually declined (exhibit 1). In unadjusted analyses, this share of
allowed spending out of network was 7.0 percent in 2008-10 and 6.1 percent in 2014-16
(exhibit 2). In adjusted analyses, this share declined 0.10 percentage points per year (p=0.02)
over the study period (the regression coefficients are shown in appendix exhibit A2).36 This
pattern was consistent with the share of people with any out-of-network allowed spending
over the study period (appendix exhibit A3).36

Analogously, unadjusted trends in allowed cost sharing in and out of network are shown in
appendix exhibit A4.3% In our unadjusted analysis, the average proportion of allowed cost
sharing that was out of network was 13.6 percent in 2008-10 and 10.6 percent in 2014-16.
In our adjusted model, the average annual change was an insignificant —=0.12 percentage
points per year (exhibit 2).

Provider Specialty

For the medical and procedural specialties we examined, the share of out-of-network
spending declined or remained stable during the study period (exhibit 3). The exceptions
were hospitalists and pathologists, for whom the shares rose sharply.

The share of spending occurring out of network for hospital medicine (provided by
hospitalists) increased sharply from 3.3 percent in 2008-10 to 5.9 percent in 2014-16,
averaging an annual increase of 0.54 percentage points (exhibit 2). Similarly, the share of
spending occurring out of network for pathology grew from 5.3 percent to 8.3 percent over
this period, with an average annual increase of 0.31 percentage points. The steepest
reductions in the share of spending out of network were for emergency medicine (-0.46
percentage points) and anesthesiology (—0.25 percentage points). The average annual
changes for other specialties were smaller, and for internal medicine and psychiatry they
were not significant. Sensitivity analyses produced qualitatively similar estimates (appendix
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exhibit A5).36 We observed a gradual increase in the share of people with out-of-network
hospitalist care, which might in part explain the increase in allowed hospitalist out-of-
network spending. However, the analogous increase in allowed pathology out-of-network
spending was not driven by an increase in the share of people with any out-of-network
pathologist services (appendix exhibit A6).36

The percentage of cost sharing that was out of network increased only for hospitalist
medicine (1.71 percentage points per year; p=0.003), with cost sharing for pathology
unchanged (0.19 percentage points per year; p=0.23) (appendix exhibit A7).36 Out-of-
network cost sharing for all other specialties decreased or was unchanged over our study
period.

Category Of Service

There were sizable differences in the levels of out-of-network spending across services, with
psychiatric services having the highest level (about 30 percent) (exhibit 4).33 However, the
trends over time were unchanged or gradually decreased for most categories of services,
similar to most of the specialties we examined above.

Laboratory tests were an exception. The unadjusted share of spending occurring out of
network for laboratory tests rose from 5.2 percent in 2008-10 to 11.5 percent in 2014-16
(exhibit 2). This amounted to an average increase of 0.80 percentage points per year—
making the tests the fastest-growing out-of-network sector of outpatient spending. This was
not driven by an increase in the share of people with any out-of-network spending on
laboratory services (appendix exhibit A6).36

The share of spending occurring out of network for ED visits declined by 0.33 percentage
points, and that for obstetrics declined by 0.26 percentage points (exhibit 2). The share of
spending out of network for all other types of services similarly declined or was unchanged.
The results from sensitivity analyses were consistent with our baseline results (appendix
exhibit A5).36

Analogous to spending, the percentage of cost sharing that was out of network increased
only for laboratory services (0.86 percentage points per year; p<0.001), with that for all
other services declining or remaining unchanged (appendix exhibit A7).36

In-Network Versus Out-Of-Network Use

Changes in the share of use occurring out of network were generally consistent with changes
in the share of spending out of network across most segments of care (appendix exhibit A8).
36 However, hospitalists and pathologists did not demonstrate a significant increase in out-
of-network use, which suggests that their rise in out-of-network spending was largely due to
growth in prices. Use of out-of-network laboratory tests declined significantly, as did its
spending analogue—which suggests that use was at least in part responsible.

In-Network Versus Out-Of-Network Prices

Average prices and cost sharing for common outpatient medical and laboratory services
show that both patients and insurers face substantially higher costs when a service is
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provided out of network rather than in network (appendix exhibit A9).36 For patients, these
observed differences in cost sharing represent a lower bound of the potential difference in
patient out-of-pocket spending because of the possibility of balance billing.

Secondary Analyses Including Charges

Using Health Care Cost Institute data for 2014-17, we constructed an analogous sample of
13,093,209 unique individuals (appendix exhibit B1).3% Trends in spending in and out of
network were similar to those in the primary data set (appendix exhibit B2).36

To provide an upper-bound estimate for how our findings would change if we were able to
account for potential balance billing, we created a conservative proxy for balance billing as
the full difference between out-of-network charges and out-of-network allowed spending.
For this exercise we defined out-of-network spending as the sum of out-of-network charges
and total spending as the sum of in-network allowed spending and out-of-network charges
(on the assumption that there can be no balance billing for in-network claims). With these
assumptions, we found that the share of spending that occurred out of network was
approximately 12 percent in the period 2014-17 (appendix exhibit B4).36 While this is
(mechanically) larger than our estimates that used only allowed spending out of network, it
is consistent with our primary analyses in two ways. First, the upper-bound estimate of the
share of spending that was out of network remained relatively low even when we assumed
that patients would be balance billed for the full difference between the charge and the
allowed amount. Second, the estimated share was relatively stable, a finding that is
qualitatively similar to those of our primary analyses.

Across categories of service, the shares of spending and use occurring out of network were
generally qualitatively similar across data sets. However, out-of-network laboratory spending
and use in the later years appeared more volatile, relative to the results from our primary
data set (appendix exhibit B3).36

Discussion

In a nationwide sample of people with employer-sponsored insurance, the share of spending
on out-of-network care was relatively stable between 2008 and 2016. However, we identified
several areas of the health care system in which the share of spending that occurred out of
network was less stable over this period. Notably, the share of spending that was out of
network for laboratory services and pathologists (hereafter referred to collectively as
“laboratory”) rose sharply over the study period, although the share may have started to
decline in the later years. In addition, we found an increase in the out-of-network share of
spending for hospitalist services.

To our knowledge, this study provides the first national evidence of these divergent trends in
laboratory spending out of network, though this work builds on an important literature
documenting the prevalence of and trends in surprise out-of-network billing.8:12-14 While
the causes of the fluctuation in out-of-network laboratory use in our sample are difficult to
pinpoint, the results are broadly consistent with recent evidence that pathologists bill out of
network from in-network hospitals at a higher rate than some other specialties (such as
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radiologists)® do, and with qualitative evidence that laboratory services are increasingly
contracted out to large regional or national suppliers—which remain out of network for
many insurers.37 In addition, a lack of transparency about the network status of laboratories
and the lack of discretion that patients have over who analyzes their specimens may be
contributing factors, which would be consistent with evidence on surprise out-of-network
billing in other settings.1? These findings are concerning in light of our findings (appendix
exhibit A7)36 and prior work that prices and cost sharing for services are substantially higher
when they are performed by out-of-network providers.11

While out-of-network laboratory and hospitalist care increased, the share of overall spending
out of network did not grow during the study period. Instead, it trended slightly downward.
This result may be surprising given the attention garnered by out-of-network billing,
particularly in the ED.38:39 In our data sets, the share of ED and emergency physician
spending occurring out of network either declined or was fairly stable. This is consistent
with evidence that the frequency with which patients at in-network hospitals were treated by
out-of-network emergency physicians has declined over time.13:14 Qur findings complement
the important work on surprise out-of-network billing, as we analyzed large samples to
identify other areas of health care that should be monitored to protect consumers from the
higher costs associated with receiving out-of-network services.

Our results shed new light on the evolution of out-of-network care in the US. For the
roughly half of the population with employer-sponsored insurance, recent growth in the
share of laboratory and hospitalist spending out of network translates into higher out-of-
pocket spending for patients and overall spending for the health care system. Concerns over
surprise billing for ED visits have led to policy efforts to address the problem. Patients
similarly often have little choice over who provides them with laboratory or hospitalist care.
Extending consumer protections to these settings offers one possible remedy for patients
who face balance bills, especially when they are unexpected.*%-41 Alternative proposals such
as capping out-of-network prices at a percentage of in-network prices, using reference
pricing, or providing additional protections for patients who are balance billed also warrant
consideration as patients and employers struggle with the cost of out-of-network care.16:42:43

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Health Aff (Millwood). Author manuscript; available in PMC 2021 July 23.

Page 14



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Song et al.

Percent of Spending Occurring Out-of-Network )

2008 2009 2010 2011 2012 2013 2014 2015 2016
—a— Office Visits —e—Emergency DeptVists  —8=Consultations Specialty Drugs
—e—Radiology —e—Laboratory == Chemotherapy —e—Durable Medical Equipment

Exhibit 4:

Interventions

Percent of Spending Out-of-Network by Category of Service, 2008-2016

Health Aff (Millwood). Author manuscript; available in PMC 2021 July 23.

Page 15



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Song et al.

Exhibit 2.

Levels of and trends in out-of-network spending and cost sharing, 2008-16

Allowed out-of-network spending (unadjusted %o)

Adjusted average annual change

2008-10 2011-13 2014-16 Percentage point vaFI)u e
All spending 7.0 6.7 6.1 -0.098 0.015
Provider specialty
Anesthesiology 5.6 4.3 3.8 -0.245 <0.001
Emergency medicine 8.4 7.4 5.7 -0.458 <0.001
Hospitalist medicine 3.3 25 5.9 0.543 0.012
Internal medicine 33 2.9 3.0 -0.007 0.826
Pathology 53 6.4 8.3 0.305 <0.001
Pediatrics or OB-GYN 2.0 1.7 1.4 -0.082 <0.001
Primary care 52 4.5 4.2 -0.122 0.005
Psychiatry 258 26.9 25.6 -0.165 0.400
Radiology 3.6 3.0 2.7 -0.074 0.071
Surgery 5.6 55 4.7 -0.134 <0.001
Category of service
Chemotherapy 34 39 2.7 -0.163 0.019
Consultations 3.7 29 21 -0.221 <0.001
Durable medical equipment 11.8 11.6 9.2 -0.279 <0.001
ED visits 4.9 3.7 3.0 -0.328 <0.001
Laboratory tests 5.2 1.7 115 0.803 <0.001
Obstetrics 6.4 6.9 5.2 -0.262 <0.001
Office visits 3.4 3.0 29 -0.038 0.082
Procedures 7.9 8.0 6.4 -0.178 <0.001
Psychiatric services 29.2 30.2 29.7 -0.179 0.481
Radiology 3.7 3.1 24 -0.135 <0.001
Specialty drugs 6.5 5.4 4.7 -0.187 0.016
Vascular interventions 25 2.8 2.0 -0.031 0.514
Cost sharing 13.6 11.6 10.6 -0.117 0.137
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SOURCE Authors’ analysis of data for 2008-16 from the Truven MarketScan Commercial Claims and Encounters Database. NOTES Estimates of

the average annual change were from an ordinary least squares regression model that adjusted for age categories, age categories interacted with sex,

risk score, region, and plan fixed effects, with standard errors clustered by plan. Spending by provider specialty included inpatient and outpatient
professional fees but not facility fees. Spending by category of service used only outpatient claims, with both professional and facility fees. OB-
GYN is obstetrics-gynecology. ED is emergency department.
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