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A B S T R A C T

Purpose
The Affordable Care Act expanded access to health insurance in the United States, but concerns
have arisen about access to specialized cancer care within narrow provider networks. To charac-
terize the scope and potential impact of this problem, we assessed rates of inclusion of Commission
on Cancer (CoC) –accredited hospitals and National Cancer Institute (NCI) –designated cancer
centers within federal exchange networks.

Methods
We downloaded publicly available machine-readable network data and public use files for individual
federal exchange plans from the Centers for Medicare and Medicaid Services for the 2016 en-
rollment year. We linked this information to National Provider Identifier data, identified a set of
distinct provider networks, and assessed the rates of inclusion of CoC-accredited hospitals and NCI-
designated centers. We measured variation in these rates according to geography, plan type, and
metal level.

Results
Of 4,058 unique individual plans, network data were available for 3,637 (90%); hospital information
was available for 3,531 (87%). Provider lists for these plans reduced into 295 unique networks for
analysis. Ninety-five percent of networks included at least one CoC-accredited hospital, but just 41%
of networks included NCI-designated centers. States and counties each varied substantially in the
proportion of networks listed that included NCI-designated centers (range, 0% to 100%). The
proportion of networks that includedNCI-designated centers also varied by plan type (range, 31% for
health maintenance organizations to 49% for preferred provider organizations; P 5 .04) but not by
metal level.

Conclusion
A large majority of federal exchange networks contain CoC-accredited hospitals, but most do not
contain NCI-designated cancer centers. These results will inform policy regarding access to cancer
care, and they reinforce the importance of promoting access to clinical trials and specialized care
through community sites.

J Clin Oncol 35:645-651. © 2017 by American Society of Clinical Oncology

INTRODUCTION

The Patient Protection and Affordable Care Act
(ACA)1 contains several mechanisms designed to
increase access to health insurance in the United
States, including online exchanges for the pur-
chase of insurance, expansion of Medicaid, pro-
hibitions against excluding patients from coverage
on the basis of pre-existing conditions, allowing
young adults to remain on parental plans until age
26 years, and prohibitions against charging higher
premiums on the basis of pre-existing condi-
tions.2 These provisions have provided health

insurance to millions of previously uninsured
people.3,4

Nevertheless, concerns have arisen about
provider networks offered within public exchange
plans.5-8 The ACA requires that these networks
include essential community providers for un-
derserved populations, ensure sufficient choice of
providers, avoid unreasonable delays, and provide
publicly available provider directories.1,9,10 Still,
by some measures, up to half of the exchange plan
networks are narrow.11 Prior analyses have de-
fined network adequacy on the basis of the
proportion of local hospitals11 or physicians12

included in the network, as well as on time and
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travel distance for care.13 However, even when networks include
large proportions of local providers, restrictions on certain cate-
gories of physicians or hospitals may pose a specific challenge for
individuals with complex, specialized care needs, including pa-
tients with cancer.14

In addition, the ACA requires that insurers cover the
standard-of-care costs of approved clinical trials, but carriers are
not required to provide coverage for costs incurred out-of-net-
work.15 Furthermore, the ACA limits annual out-of-pocket costs
for privately insured patients, but that limit does not apply to care
obtained through out-of-network providers or hospitals. During
a time when less than 5% of patients with cancer participate in
clinical trials,16-20 exclusion of accredited cancer centers and
clinical trial sites from insurance networks could constitute
a barrier to accrual.

The American College of Surgeons Commission on Cancer
(CoC) maintains an accreditation program for hospitals that
provide cancer care.21 Of the 5,686 registered hospitals in the
United States according to the American Hospital Association,22

1,455 reported CoC accreditation in 2014. Approximately 70% of
incident cancer cases are treated at CoC hospitals.23 Standards for
CoC-accredited hospitals include multidisciplinary cancer com-
mittees, oncology nurse leadership, and cancer registry procedures.
For most categories of CoC-accredited hospitals, clinical trials
must also be available either on site or by referral. However, only
the subset of CoC hospitals that are National Cancer Institute
(NCI) –designated cancer centers must themselves participate in
research. There are currently 62 NCI-designated clinical cancer
centers. Recent data indicate that treatment at the subset of these
institutions designated as comprehensive cancer centers may be
associated with better clinical outcomes.24

Prior assessments of the impact of narrow provider networks
on specific patient populations have been conflicting8,25 and have
generally focused on a single “metal level,”7 involved small-scale
provider surveys, or relied upon manual searches of issuer Web
sites.14,26 The objectives of this analysis were to characterize the
structure of provider networks for individual federal exchange
plans during the 2016 open enrollment period and to use that
information to conduct a comprehensive analysis of inclusion of
CoC-accredited hospitals and NCI-designated cancer centers
within exchange networks.

METHODS

For individual federal exchange plans, Centers for Medicare and Medicaid
Services public use files contain data on benefits, cost-sharing, premiums,
and other plan features.27 Beginning with the open enrollment period for
2016 plans, the Centers for Medicare and Medicaid Services also requires
that federal exchange plans provide up-to-date online provider network
information.28 This information is now also available in beta form to
individuals shopping on the federal exchange. Data are available for federal
marketplace states, as well as those with state partnership marketplaces and
those with state marketplaces that use the federal information technology
platform (n 5 38 states in total).27

Each exchange plan provides access to a provider network and is
assigned a metal level (ie, platinum, gold, silver, bronze, or catastrophic);
these levels are defined according to the proportion of an average enrollee’s
health care costs that would be covered by the plan. Multiple health plans
can share one provider network and therefore vary only in price and cost-

sharing; this occurs, for example, when one carrier offers a plan in gold,
silver, and bronze versions. For every in-network provider, health plans list
a network tier. These tiers vary by carrier but include terms such as “in-
network” and “tier one.”

We downloaded all provider network files for the 2016 enrollment
year available as of December 2015 and parsed them to create a list of
providers and in-network facilities for each health plan. To facilitate
comparisons among any plans that contained the same providers but
grouped them into different network tiers, we created a list of every
combination of National Provider Identifier (NPI) number and network
tier across health plans. We then defined each plan’s network as its list of
such combinations, and the set of provider networks as the set of such lists.
In initial analyses, we found that it was common for networks to be highly
similar but not identical to each other. Therefore, to avoid representing
multiple networks as independent observations if they were essentially the
same, we combined groups of networks into one network if the networks
were at least 95% identical for subsequent analysis as our primary unit of
observation. We also conducted sensitivity analyses in which we varied the
required overlap from 80% to 100%; results were similar (Appendix,
online only). For analyses focused on variation by state and county, if
a network was available in more than one location, it was counted once for
each location in which it was offered. Additional technical details are
described in the Appendix; data sources are outlined in Appendix Figure
A1 (online only).

We identified NPI numbers for CoC-accredited hospitals (n5 1,455)
and NCI-designated cancer centers (n 5 61); techniques for this process
are described in the Appendix. We used these NPI numbers to query the
provider network database and determine which networks contained
hospitals in each category.

We used descriptive statistics to characterize the proportion of
networks containing CoC-accredited hospitals and NCI-designated cancer
centers. To measure heterogeneity among counties in rates of inclusion of
CoC-accredited hospitals and NCI-designated centers, rates were also
calculated among networks offered in each of the 2,595 counties that use
the federal exchange and for which network data were available. We also
analyzed rates in each county, weighted by the total number of in-county
exchange plan selections obtained from the US Department of Health and
Human Services, Office of The Assistant Secretary for Planning and
Evaluation.29 We assessed for an association between networks describing
themselves as “national networks” and inclusion of CoC-accredited
hospitals by using Fisher’s exact test and NCI-designated centers by us-
ing the x2 test. Among the 270 networks containing only one plan type (ie,
health maintenance organization [HMO], preferred provider organization
[PPO], exclusive provider organization [EPO], or point of service [POS]),
we also compared rates across plan types of inclusion of CoC hospitals,
using a Monte Carlo estimation of Fisher’s exact test with 100,000 rep-
etitions, and inclusion of NCI-designated centers, using the x2 test. We
used Fisher’s exact test to assess for associations between inclusion of these
hospitals and the metal levels associated with each network; each network
could be associated with between 1 and 5 metal levels. Analyses were
conducted by using SAS software, version 9.4 (SAS Institute, Cary, NC).
Statistical tests were two-sided; P values, .05 were considered statistically
significant.

RESULTS

Among 4,058 individual health plans available on the federally
facilitated marketplace, network data were available for 3,637
(90%), including plans in 37 of the 38 states relying upon the
federal exchange infrastructure (network data were not available
for Hawaii plans). The provider lists for these plans reduced to 407
unique networks. We excluded 15 networks that did not contain
hospital information. The remaining networks then further

646 © 2017 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY

Kehl et al



reduced into 295 unique clusters in which each subsequent net-
work after the first was at least 95% similar to the first network.
These networks were accessible by 3,531 (87%) of the federal
exchange plans (Table 1).

Of the 295 networks analyzed, 95% contained at least one
CoC-accredited hospital. In 2,469 (95%) of 2,595 counties and 31
(84%) of 37 states with network data, every listed network con-
tained at least one such hospital (Fig 1). Among counties, the mean
proportion of networks containing CoC-accredited hospitals was
99% (98% after weighting by the number of plan selections in each
county).

However, only 41% of the 295 networks contained NCI-
designated cancer centers. Of the 61 NCI-designated centers
assessed, including 37 located in states that use the federal exchange
and 24 located in states with state-based exchanges, 45 NCI-
designated cancer centers were included in at least one federal
exchange network. Within states that use the federal exchange,
there was variation across counties and states in the proportion of
networks containing NCI-designated centers (range, 0% to 100%
among each; Fig 2). In an analysis conducted by county in which
networks were counted once for each county in which they were
offered, themean proportion of networks containingNCI-designated
cancer centers was 51%. The mean proportion of networks con-
taining NCI-designated cancer centers was 47% after weighting
according to the number of plan selections in each county.

We then assessed rates of in-network access to NCI-designated
cancer centers according to proximity to those hospitals, given the
possibility that rates would be higher in locations that physically
contain an NCI-designated cancer center. Among the 257 federal
exchange networks offered in states in which at least one NCI-
designated cancer center was located (n 5 24 states with network
data), 44% contained such a center; among the 38 networks offered

only in states in which no NCI-designated cancer centers were
physically located, 18% contained NCI-designated cancer centers
(P 5 .003 for the association between networks containing NCI-
designated centers and availability in states containing NCI-
designated centers). Among the 174 networks offered in at least
one county physically containing at least one NCI-designated
cancer center (n 5 35 counties with network data), 49% of
networks contained an NCI-designated cancer center; among
the 121 networks not available in any county physically con-
taining an NCI-designated cancer center, 29% of networks
contained any NCI-designated cancer centers (P , .001 for the
association between networks containing NCI-designated
cancer centers and availability in counties containing NCI-
designated cancer centers). Among counties containing NCI-
designated cancer centers, the proportion of in-county networks
with an in-network center is demonstrated graphically in Ap-
pendix Figure A2 (online only).

Among 71 networks containing plans advertising a national
network, 99% contained a CoC-accredited hospital and 51%
contained an NCI-designated cancer center. Among the 224
remaining networks without a national network designation, 93%
contained a CoC-accredited hospital, and 38% contained an NCI-
designated cancer center (P 5 .13 for the association between
national network designation and inclusion of CoC-accredited
hospitals; P 5 .048 for the association between national net-
work designation and inclusion of NCI-designated cancer centers).

A large majority of networks (270 [92%]) were linked to plans
of only one network type (ie, point-of-service, EPO, PPO, or
HMO). Among these networks, inclusion of CoC-accredited
hospitals ranged from 91% for HMOs to 100% for EPOs
(P 5 .26; Table 2). Inclusion of NCI-designated cancer centers
ranged from 31% for HMOs to 49% for PPOs (P 5 .04; Table 2).

Table 1. Characteristics of Individual Health Plans on the Federal Exchange

Characteristic

Plans Listed on Federal
Marketplace

Plans Included in Machine-
Readable Data

Plans Linked to Networks
With Hospital Data*

No. % No. % No. %

Total 4,058 100 3,637 100 3,531 100
Metal level
Catastrophic 279 7 242 7 234 7
Bronze 1,245 31 1,124 31 1,092 31
Silver 1,490 37 1,344 37 1,304 37
Gold 902 22 795 22 773 22
Platinum 142 4 132 4 128 4

Plan type
EPO 385 9 318 9 302 9
HMO 2,155 53 1,921 53 1,865 53
POS 420 10 400 11 382 11
PPO 1,098 27 998 27 982 28

National network†
No 2,869 71 2,570 71 2,471 70
Yes 1,189 29 1,067 29 1,060 30

Multiple in-network tiers†
No 3,220 79 2,811 77 2,709 77
Yes 838 21 826 23 822 23

Abbreviations: EPO, exclusive provider organization; HMO, health maintenance organization; POS, point of service; PPO, preferred provider organization.
*These plans offered access to the networks (n = 295) subsequently assessed for inclusion of Commission on Cancer–accredited hospitals and National Cancer
Institute–designated cancer centers.
†As defined by insurers.
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Most networks (92%) were accessible by plans across multiple
metal levels; 46% were accessible by at least one catastrophic plan,
89% by at least one bronze plan, 92% by at least one silver plan,
91% by at least one gold plan, and 18% by at least one platinum
plan. There was no association between the metal levels of plans
offered in each network and inclusion of CoC-accredited hospitals
or NCI-designated cancer centers (Table 3).

DISCUSSION

In this comprehensive analysis of federal exchange network data,
we found that a large majority of networks contained CoC-
accredited hospitals, but only 41% contained NCI-designated
cancer centers. We also found that, as expected, networks avail-
able in states and counties that physically contain NCI-designated
cancer centers were more likely to contain such a center; however,
even within those geographic locations, only half the networks
contained NCI-designated cancer centers. Networks offered by

plans advertising national networks were somewhat more likely to
contain both CoC-accredited hospitals and NCI-designated cancer
centers, and networks offered by HMO plans were less likely to
contain NCI-designated cancer centers.

We did not find variation in access to either category of
hospitals on the basis of the metal levels of plans through which
provider networks were accessible. This result was not surprising
because a large majority of networks were linked to plans across
more than one metal level, and metal levels are defined according
to their cost-sharing structure rather than network or benefit
characteristics. However, it serves as an important reminder to
exchange customers that a choice of a gold rather than a silver plan
largely constitutes a decision regarding cost-sharing and will not
necessarily facilitate access to specialized care.

The issue of insurance network breadth is becoming increasingly
important in health services and policy research focused on access to
care.5-8,14,25,26 The ACA required guaranteed issue of insurance plans
and prohibited price discrimination according to health status, such
that narrow networks might constitute both a way to control
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premiums and one remaining mechanism for selection against sicker
individuals. However, even a relatively broad network, defined
according to the proportion of rating area providers included,11 could
functionally restrict access for specific patient populations if it excludes,
for example, academicmedical centers or specialty hospitals. This issue
is particularly relevant for patients with cancer, because other pro-
tective ACAprovisions, including the requirement that insurance plans
cover the standard-of-care costs of clinical trials and a cap on annual
out-of-pocket costs, apply only to in-network care. Only the wealthiest
of patients could readily afford a full course of out-of-network cancer
treatment. Patients whomight benefit from highly specialized care but
do not have in-network access are therefore likely to be either
functionally excluded or subject to the substantial financial toxicity30 of
attempting to pay full, nondiscounted, out-of-pocket rates.

The high proportion of networks that contain CoC-accredited
hospitals is reassuring with respect to access to cancer care. Never-
theless, the relatively low proportion of networks containing NCI-
designated cancer centers is notable. Observational evidence inmultiple
tumor types, both common and rare, indicates that patients treated at
large-volume teaching hospitals, including NCI-designated cancer
centers, may have improved outcomes.24,31-34 Although such studies

may be vulnerable to referral bias, our results indicate that patients who
obtain health insurance throughmost networks on the federal exchange
do not have in-network access to these centers. In an era when fewer
than 5% of adults with cancer participate in clinical trials,16-20 these
network structures could constitute an important barrier to enrollment
at a category of centers that conduct on-site clinical research.

Strengths of our analysis included its novel application of newly
available provider network data to the issue of access to cancer care
within provider networks available in exchange plans. Nevertheless,
there are limitations. Our analysis relied upon accurate and complete
data being uploaded by insurers, and 10% of plans did not have
network data available; in addition, 4% of unique networks were
excluded because of the lack of hospital network information. It is
therefore possible that our results could change slightly if all carriers
provided complete data. It is also possible that inaccurate listings
provided by carriers could affect our results; this limitation could
have a direct impact on the use of these data by patients shopping for
particular plans on the federal exchange to whom these provider
network data are now available in beta form. However, it would be
less likely to systematically change our reported proportions in this
broad cross-carrier sample. This analysis also represented a snapshot
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in time at the beginning of the 2016 open enrollment period, and
provider networks can be dynamic; indeed, patients who choose
a plan because its network includes a specific provider or hospital
have no guarantee that the network will continue to do so. Nev-
ertheless, insurers are required to update their machine-readable
data at least monthly,35 and these same techniques could be used to
follow the provider network landscape over time.

These data also do not address the possibility that patients might
be able to appeal to insurers for access to out-of-network care, al-
though the burden of such a process, as well as the likelihood of
success, may be highly variable. In addition, these data do notmeasure
how often patients may benefit from the expertise of a specialized
center without being seen at that center via mechanisms ranging from
informal consultation to affiliations between NCI-designated cancer

centers and community sites. Still, such arrangements may vary
widely by institution, and patients without in-network access to NCI-
designated facilities are still likely to have more difficulty accessing
specialized services or clinical trials offered exclusively at such hos-
pitals. These results highlight the importance of efforts to export
specialized care and clinical trials to the community when feasible.

This analysis was restricted to networks offered in states that have
not established their own independent marketplaces; some of the
largest states, including California and New York, have done so. In
addition, using the current data set, we could not compare in-network
access to cancer hospitals within exchange plans to access within other
types of insurance, including employer-sponsored and Medicaid
plans. Many states have “any willing provider” laws, which prohibit
insurers from excluding providers who are willing to agree to the
insurer’s terms for inclusion in-network36; therefore, exclusion of
NCI-designated cancer centers from exchange networks may result
from a combination of insurers’ cost control efforts and reluctance on
behalf of institutions to accept the reimbursement rates offered. A
comparison of access to specialized centers across insurance types,
including employer-sponsored and publicly funded managed care
plans, constitutes an important remaining research question.

Finally, following the ACA, the number of uninsured people in
the United States has decreased substantially.4 Without reform,
many patients now insured through the exchanges would not have
coverage at all, and might be even less able to access cancer care.
Still, these results provide insight into the potential impact of
residual underinsurance despite health reform.

In conclusion, we found that most federal exchange networks
under the ACA contain CoC-accredited cancer care hospitals, but
that the majority do not include NCI-designated cancer centers.
There is also substantial geographic variation in access to NCI-
designated cancer centers, but even in locations that physically
contain such institutions, only half the networks offer access. These
results may inform subsequent policy around access to cancer care,
and given the greater limitations we identified on access to referral
centers compared with community-based cancer hospitals, they

Table 2. In-Network Access to CoC-Accredited Hospitals and NCI-Designated
Cancer Centers According to Plan Type Among the 270 Networks Containing

Only One Plan Type

Plan Type
No. of

Networks

Contain CoC-Accredited
Hospitals or

NCI-designated
Centers (%) 95% CI P

HMO 134 91 86 to 96 .26*
PPO 77 96 92 to 100
POS 33 97 91 to 100
EPO 26 100 100 to 100
Total 270 94 91 to 97

Contain NCI-Designated Centers (%)

HMO 134 31 23 to 38 .04†
PPO 77 49 38 to 61
POS 33 42 26 to 59
EPO 26 46 27 to 65
Total 270 39 33 to 45

Abbreviations: CoC, Commission on Cancer; EPO, exclusive provider organi-
zation; HMO, health maintenance organization; NCI, National Cancer Institute;
POS, point of service; PPO, preferred provider organization.
*Fisher’s exact test comparing proportions among plan types.
†x2 test comparing proportions among plan types.

Table 3. Access to Accredited Cancer Hospitals by Metal Level (N = 295 networks)

Network Accessible by Plan
With Metal Level

No. of
Networks

CoC-Accredited Hospitals NCI-Designated Centers

Networks Offering
Access (%) 95% CI P*

Networks Offering
Access (%) 95% CI P*

Catastrophic
Yes 136 92 87 to 96 0.07 37 29 to 45 0.23
No 159 97 94 to 100 44 36 to 52

Bronze
Yes 262 95 92 to 98 0.40 41 35 to 47 0.71
No 33 91 81 to 100 36 20 to 53

Silver
Yes 272 95 92 to 97 1.0 40 35 to 46 0.83
No 23 96 87 to 100 43 23 to 64

Gold
Yes 269 94 91 to 97 0.38 41 35 to 47 0.54
No 26 100 87 to 100† 35 16 to 53

Platinum
Yes 54 89 81 to 97 0.09 39 26 to 52 0.88
No 241 96 93 to 98 41 35 to 47

Abbreviations: CoC, Commission on Cancer; NCI, National Cancer Institute.
*P value for Fisher’s exact test comparing proportions of networks containing at least one hospital among networks available via a plan offered in the row metal level
versus networks not available via a plan in that metal level.
†Exact confidence interval.
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also reinforce the importance of promoting access to specialized
care and clinical trials through community sites.
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Appendix

Database structure
Beginning with the 2016 plan enrollment year, insurance carriers selling plans on the federal exchange are required to upload

their provider network information in the machine-readable JavaScript Object Notation (JSON) format. These files contain
provider and facility names, addresses, National Provider Identifier (NPI) numbers, and issuer-specific network tiers for each health
plan. These data are indexed by the Centers for Medicare and Medicaid Services (CMS) machine-readable data public use file
available at https://www.cms.gov/cciio/resources/data-resources/marketplace-puf.html.

By using scripts written in the Ruby programming language, we downloaded all provider network JSON files indexed by the
CMS public use file. We then parsed each JSON file and combined the contents of all such files into one large comma separated
value file. We imported this comma separated value file into SAS version 9.3 and used SAS PROC FREQ to identify all unique
combinations of NPI numbers and carrier-specified network tiers.

For each health plan with data available (n5 3,637), we then identified its list of provider-tier combinations. We used another
Ruby script to compare each plan’s list to each other plan’s list, which allowed us to retain a new list of the unique provider networks
(n5 407). We found that 15 of these networks did not contain in-network hospital information, and therefore we excluded those
networks. This left the network data for 3,531 plans for further analysis.

On initial review of the data, it became evident that these unique provider networks were frequently quite similar to each other.
We therefore created groups of networks in which the intersection of the first network in each group and each subsequent network
comprised at least 95% of each of the two networks. These new networks, each a group of one or more quite similar networks
(n 5 295), constituted the primary unit of subsequent analysis. We also conducted sensitivity analyses in which the overlap required to
consider networks identical varied from 80% to 100%, and end results of analyses were similar (see Appendix Table A1).

In addition, we conducted another analysis to determine how often the allowed 5% variation among networks in our principal
analysis itself contained a National Cancer Institute (NCI) –designated cancer center. If this occurred frequently, our analyses of the
proportion of networks containing NCI-designated cancer centers could have been overestimates, because the entire group of
networks would be considered to contain an NCI-designated cancer center if at least one affiliated network did. However, we found
only one group of networks at the 95% overlap threshold for which this was the case.

We then exported our provider network data back into SAS and also linked the data to additional plan information contained
within the Plan Attributes Public Use File also available from CMS. This allowed us to additionally link the data to county-level plan
selection information, as discussed in the article. Our database assembly procedure is illustrated in Figure A1.

Identification of Hospital NPI Numbers
Hospitals reporting Commission on Cancer accreditation were identified by using the 2014 American Hospital Association

survey data set (n 5 1,455). Their NPI numbers were identified by using a combination of the American Hospital Association
survey and automated searches of the NPI registry Web site (https://npiregistry.cms.hhs.gov/). NCI-designated cancer centers
(clinical centers and comprehensive cancer centers; n 5 61) were identified by using the NCI Web site (http://www.cancer.gov/
research/nci-role/cancer-centers/find). Of the 69 total NCI-designated cancer centers, the seven laboratory-only cancer centers
were excluded, leaving 62 clinical centers. The University of Hawaii was also excluded because its primary affiliated clinical
operations are distributed among several hospitals. The NPI numbers for principal hospitals of each center (n5 67) were similarly
identified by using automated searches of the NPI registry. To avoid inappropriate inclusion of NPI numbers that did not represent
the corresponding acute care hospital, NPI numbers from the automated search were included only if their primary taxonomy
category listings contained “HOSPITAL” or “CLINIC.” NPIs specifically containing taxonomy categories representing pharmacies,
laboratories, mental health, radiology, family planning, renal, and physical therapy departments were also excluded. Frequently,
multiple NPI numbers were listed for each Commission on Cancer–accredited hospital or NCI-designated cancer center, so
networks were queried by using all NPI numbers for each hospital.
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Table A1. Sensitivity Analysis: Network Definition

Overlap Required
to Consider
Networks

Identical (%)
No. of

Networks

Networks Containing
at Least One CoC-
Accredited Hospital

(%)

Networks Containing
at Least One NCI-
Designated Center

(%)

80 222 94.6 41.9
90 262 94.3 42.0
95 295 94.6 40.7
99 352 94.3 39.2
100 392 94.6 41.1

Abbreviations: CoC, Commission on Cancer; NCI, National Cancer Institute.

Healthcare.gov plan attributes
public use file individual plans

 (n = 4,058)

Healthcare.gov machine-readable
provider network dataset files 

(n = 3,338) 

Groups of highly (≥ 95%)
similar networks

(n = 295) 

Individual plans included
(n = 3,637) 

Provider NPI numbers
(n = 1,503,768)

Network tiers
(n = 66)

NPI-tier combinations
(n = 4,870,539)

Plan-combination links
(n = 179,811,164)

Unique provider networks
(n = 407)

Networks with hospital data
(N = 392)

Fig A1. Database components. NPI, national provider identifier.
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Fig A2. In-network National Cancer Institute (NCI) –designated centers within counties containing NCI-designated cancer centers. Each vertical bar represents one of the
35 counties in federal exchange states that contain NCI-designated cancer centers. When networks were available in more than one such county, they were counted once
for each county in which they were available.
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