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A B S T R A C T

Purpose
Health insurers offer plans covering a narrow subset of providers in an attempt to lower premiums
and compete for consumers. However, narrow networks may limit access to high-quality providers,
particularly those caring for patients with cancer.

Methods
We examined provider networks offered on the 2014 individual health insurance exchanges,
assessing oncologist supply and network participation in areas that do and do not contain one of 69
National Cancer Institute (NCI)–Designated Cancer Centers. We characterized a network’s inclusion
of oncologists affiliated with NCI-Designated Cancer Centers relative to oncologists excluded from
the network within the same region and assessed the relationship between this relative inclusion
and each network’s breadth. We repeated these analyses among networks offered in the same
regions as the subset of 27 NCI-Designated Cancer Centers identified as National Comprehensive
Cancer Network (NCCN) Cancer Centers.

Results
In regions containing NCI-Designated Cancer Centers, there were 13.7 oncologists per 100,000
residents and 4.9 (standard deviation [SD], 2.8) networks covering a mean of 39.4% (SD, 26.2%) of
those oncologists, compared with 8.8 oncologists per 100,000 residents and 3.2 (SD, 2.1) networks
covering on average 49.9% (SD, 26.8%) of the area’s oncologists (P , .001 for all comparisons).
There was a strongly significant correlation (r = 0.4; P , .001) between a network’s breadth and its
relative inclusion of oncologists associated with NCI-Designated Cancer Centers; this relationship
held when considering only affiliation with NCCN Cancer Centers.

Conclusion
Narrower provider networks are more likely to exclude oncologists affiliated with NCI-Designated or
NCCN Cancer Centers. Health insurers, state regulators, and federal lawmakers should offer ways
for consumers to learn whether providers of cancer care with particular affiliations are in or out of
narrow provider networks.

J Clin Oncol 35:3131-3135. © 2017 by American Society of Clinical Oncology

INTRODUCTION

To offer more price-competitive insurance prod-
ucts, health insurers increasingly market insurance
plans that restrict access to providers—both phy-
sicians and hospitals.1-3 These narrow provider
networks, or narrow networks, have been shown to
have lower premiums,4 which may result from
lowering provider reimbursement rates, selective
contracting with providers associated with lower-
cost enrollees,5,6 or exclusion of providers associ-
ated with higher-cost enrollees.7 Less research has
described the relation between narrow networks
and care quality; it is possible that narrow networks

maintain or improve care quality,8,9 but there have
also been concerns that narrow networks limit
access to high-quality cancer care.7

Because cancer treatment and monitoring are
costly10 and the cost and quality of cancer care vary
widely,11-14 the effects of narrow networks may be
most acutely observed among patients with cancer
and oncologists who provide their care. Strong
incentives exist for insurers to selectively contract
with oncologists withwhom they cannegotiate lower
prices and to systematically exclude those oncologists
who are most likely to attract complex, costly cases.

National Cancer Institute (NCI)–Designated
or National Comprehensive Cancer Network
(NCCN) Cancer Centers are recognized for their
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scientific and research leadership, quality and safety initiatives, and
access to expert physicians.15 NCCN Cancer Centers are particu-
larly recognized for higher-quality care,16,17 and treatment at NCI-
Designated Cancer Centers is associated with lower mortality than
other hospitals, particularly among more severely ill patients and
those with more advanced disease.18-20 Thus, NCI-Designated and
NCCN Cancer Centers are likely to attract patients who require
complex, costly care. Because of the name recognition and prestige
associated with these designations, it is likely that these centers can
exercise more market power in reimbursement negotiations with
insurance companies and demand higher reimbursement rates for
cancer services. For both of these reasons, oncologists associated
with NCI-Designated or NCCN Cancer Centers might be more
likely to be systematically excluded from narrow networks.

Thus, we assess the extent towhich narrow networks inmarkets
with NCI-Designated or NCCN Cancer Centers systematically
exclude oncologists affiliated with those centers. This question has
implications for whether narrow networks do indeed provide a
tradeoff between cost and quality.

METHODS

Our study population consisted of oncologists in the United States. From
a registry of all office-based practicing physicians from SK&A,21 oncologists
were identified as physicians with a specialty designation of hematology/
oncology or radiation oncology. We determined which oncologists were
affiliated with one of the 69 NCI-Designated Cancer Centers on the basis of
the oncologist’s listed hospital affiliations.We further identified a subset of 27
of these that NCCN has also designated as cancer centers. Because all NCCN
Cancer Centers are also NCI-Designated Cancer Centers, the term NCI-
Designated Cancer Centers in this article includes all centers in this larger
group of cancer centers (inclusive of both NCI and NCCN Centers).

We define themarket for cancer centers using the construct of a rating area.
Rating areas consist of a set of counties within a state. There were 458 rating areas
in 2014; 51 of these contained at least one of the 69 NCI-Designated Cancer
Centers, whereas the subset of 27 NCCN Cancer Centers were located in 27
different rating areas. These rating areas are defined for the purposes of setting
insurance premium rates, but because they are also a valid representation of the
market in which insurance companies compete on price, for most rating areas
they are a fair representation of themarket fromwhich cancer centers draw their
patients. Thus, for the remainder of this article, we refer to rating areas as
markets. To study the characteristics of these markets, we included population
data from the American Community Survey, allowing us to determine each
market’s total resident population and oncologist supply (oncologists per 100,000
residents). We identified all oncologists practicing in each market on the basis of
the ZIP code of the location of their office as indicated on the SK&A file.

We focus on the clinically relevant and policy-relevant setting of the
individual insurance exchanges associated with the Affordable Care Act, in
which narrow network plans have been prominent. Using an integrated data
set that lists all physician providers in each network offered on the insur-
ance exchanges in 2014, which has been described previously,1 we estimate
network size by market for our identified oncologists. This data set is
a nearly complete representation of all networks offered on the exchanges,
with validated physician lists for 355 of 395 unique provider networks. The
breadth of each oncologist provider network was measured for each network
in each market. Each network’s breadth in a particular market is estimated as
the number of oncologists practicing in that market and participating in the
network divided by the total number of oncologists practicing in thatmarket.
For each network, we include all markets in which at least one silver-level
exchange insurance planwas sold using that network as its provider network.

We associate network breadth with whether the network is more
or less likely to include high-quality oncologists (as measured by NCI-

Designated or NCCN Cancer Center affiliation). We measure a network’s
likelihood of including high-quality oncologists within each market by the
proportion with NCI (or NCCN) affiliation among the market’s oncol-
ogists included in the network, divided by the proportion of those with
NCI (or NCCN) affiliation among the market’s oncologists excluded from
the network. Values greater than one indicate relative inclusion—and
values less than one relative exclusion—of oncologists affiliated with NCI-
Designated or NCCN Cancer Centers. Two versions of these inclusion
measures were created—one reflecting participation in the broader set of
NCI-Designated Cancer Centers and a second reflecting participation in
the narrower subset of NCCN Cancer Centers. We then assessed the
relationship between network breadth and the appropriate relative in-
clusion measure for all the networks (whether or not they included NCI-
affiliated physicians) offered in any market containing an NCI-Designated
Cancer Center as well as among the subset of networks offered in markets
containing an NCCN Cancer Center.

Analyses were conducted using Stata version 14.1 (StataCorp, College
Station, TX). The research was considered exempt by the University of
Pennsylvania Institutional Review Board.

RESULTS

We identified 23,442 oncologists (3.4% of all unique physicians in
the original integrated data set), of whom 12,392 (59.2%) were
practicing in the 51 markets with at least one NCI-Designated
Cancer Center; of these, 7,990 were practicing in the 27 markets
containing centers also designated as NCCN Cancer Centers
(Table 1). Approximately three-fourths of all oncologists were
participating in at least one network offered on the health in-
surance exchanges. A higher proportion of oncologists practicing
in markets with NCI-Designated Cancer Centers were excluded
from all networks (26.2% v 18.1%; P , .001), but a higher
proportion of these oncologists were also likely to be included in
four or more networks (23.8% v 17.1%; P , .001).

In the 51 markets that included NCI-Designated Cancer
Centers, there were on average 4.9 (standard deviation [SD], 2.8)
networks, compared with 3.2 (SD, 2.1) networks in markets
without an NCI-Designated Cancer Center (Table 2). The overall
oncologist supply was higher in markets that contained an NCI-
Designated Cancer Center (13.7 [SD, 7.0] v 8.8 [SD, 5.3] on-
cologists per 100,000 residents), but networks in these markets
were narrower on average (mean network width, 39.4% [SD,
26.2%] v 49.9% [SD, 26.8%], where lower proportions indicate
narrower networks). The majority of networks in markets that
contained an NCI-Designated Cancer Center included fewer than
half of the oncologists practicing in the market. Despite this
narrowness, the average number of covered oncologists per 100,000
residents was higher among networks offered in markets with an
NCI Cancer Center (4.5 [SD, 5.8] v 3.8 [SD 4.5]). All differences
between markets that did and did not contain NCI-Designated
Cancer Centers were highly significant (P , .001).

When we examined the subset of markets that contained an
NCCN Cancer Center, we found similar results, with oncologist
supply, network breadth, and mean number of covered oncologists
per 100,000 residents comparable to the corresponding statis-
tics in markets that contained a non-NCCN NCI-Designated
Cancer Center. There were no significant differences between the
two subsets of markets (those containing NCI-Designated Cancer
Centers that were or were not also designated as NCCN centers).
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To examine the relationship between a network’s breadth and
its relative inclusion of oncologists affiliated with anNCI-Designated
Cancer Center, we focused only on those networks offered in one of
the 51 markets that contained at least one NCI-Designated Cancer
Center. For every market that included an NCI-Designated Cancer
Center within its physical boundary, we included all networks that
were associated with at least one plan sold in that market. There were
multiple networks (33 of the 248 included in our analysis) that did
not contain a single physician affiliated with an NCI center; these
networks were narrower, on average, than those that included at least
one NCI physician (mean, 14.1% of local oncologists in-network,
compared with a mean of 42.3% among networks that included at
least one NCI-affiliated oncologist). Figure 1A displays a significant
correlation between oncology network breadth and our relative
inclusion measure (r = 0.44; P , .001), indicating that narrower
oncology networks have fewer oncologists affiliated with NCI-
Designated Cancer Centers. Figure 1B displays the results of the
same analysis limited to just the networks offeredwithin the subset of

27 markets containing an NCCN Cancer Center, where the results
were nearly identical (r = 0.42; P , .001).

DISCUSSION

We find that narrower provider networks have a higher likelihood
of systematically excluding oncologists affiliated with NCI-
Designated or NCCN Cancer Centers. These hospitals are rec-
ognized for their high-quality clinical cancer care, education, and
research programs. This finding suggests that narrow provider
networksmay not just have fewer providers fromwhich to choose; in
addition, the more limited list of available providers may not offer the
same quality care as those providers who have been excluded from the
network. This highlights a critical tradeoff consumers face when
purchasing a narrow network plan: consumers may benefit from the
fact that narrow networks generally have lower premiums, but they
may face reduced access to the higher-quality providers in theirmarket.

Table 1. Summary of Network Participation in 2014 and Relationship to NCI- and NCCN-Designated Cancer Centers

Participation Total

Practicing Near NCI or NCI/NCCN Cancer Center*

Not Near NCI Near Any NCI Near NCI/NCCN

Overall No. of physicians 23,442 11,050 12,392 7,990
Physician specialty type†
Hematology/oncology 18,881 8,604 10,277 6,683
Radiation oncology 4,976 2,686 2,290 1,433

Provider networks associated with at least one plan offered on
the exchange in which the physician is included, No. (%)

None 5,249 (22.4) 1,999 (18.1) 3,250 (26.2) 2,024 (25.3)
1 6,039 (25.8) 3,069 (27.8) 2,970 (24.0) 1,717 (21.5)
2 3,787 (16.1) 2,146 (19.4) 1,641 (13.2) 998 (12.5)
3 3,523 (15.0) 1,945 (17.6) 1,578 (12.7) 1,111 (13.9)
$ 4 4,844 (20.7) 1,891 (17.1) 2,953 (23.8) 2,140 (26.8)

NOTE. Source: Authors’ calculations from publicly available data regarding network composition among silver plans offered on the 2014 health insurance exchanges,
and SK&A physician data.
Abbreviations: NCCN, National Comprehensive Cancer Network; NCI, National Cancer Institute.
*Near NCI or NCCN Cancer Center is determined by whether the physician’s practice location is within the boundaries of a rating area—insurance marketplaces
comprising one ormore countieswhere insurersmust charge identical premiums to beneficiaries of the same age—that contains a hospital system identified as either an
NCI- or NCCN-Designated Cancer Center (NCCN centers represent a subset of NCI centers).
†A small minority of physicians were identified to have both hematology/oncology and radiation oncology specializations.

Table 2. Characteristics of Oncologist Supply and Oncologist Networks by Markets Distinguished by Whether They Do or Do Not Contain an NCI Cancer
Center Hospital

Characteristic
Rating Areas Without
NCI Cancer Center

Rating Areas With
NCI Cancer Center

Rating Areas With
NCCN Cancer Center

No. of rating areas 407 51 27
Oncologists/rating area (SD) 40.2 (47.2) 273.6 (248.6)* 324.5 (300.3)*
Oncologists/100,000 residents (SD) 8.8 (5.3) 13.7 (7.0)* 14.7 (6.0)*
No. of networks offered (SD) 3.2 (2.1) 4.9 (2.8)* 5.0 (3.0)*
Mean network width, % (SD) 49.9 (26.8) 39.4 (26.2)* 38.8 (26.9)*
Median network width, % (IQR) 53.3 (27.2-70.4) 38.8 (13.9-63.3) 39.6 (13.6-64.1)
Oncologists/network 24.4 114.0* 141.3*
Covered oncologists/100,000 residents (SD) 3.8 (4.5) 4.5 (5.8)* 4.4 (5.9)*
Mean % NCI-affiliated doctors
In rating area 6.8 35.1* 39.7*
In rating area’s networks 5.8 28.3* 31.5*

NOTE. Source: Authors’ calculations from publicly available data regarding network composition among silver plans offered on the 2014 health insurance exchanges and
SK&A physician data. Rating areas with NCCN Cancer Centers are a subset of the rating areas with NCI Cancer Centers. P values represent the significance of the
difference between the rating areas represented (eg, the 51 with NCI centers or the 27 with NCCN centers) and all other rating areas.
Abbreviations: SD, standard deviation; IQR, interquartile range; NCCN, National Comprehensive Cancer Network; NCI, National Cancer Institute.
*P , .001.
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This tradeoff, however, may not extend to other types of
health care or across all narrow networks. One study examining
performance on process-of-care quality measures among hospitals
in California found that hospitals included in narrow networks
performed as well as or better than hospitals excluded from narrow
networks.8 In addition, some narrow networks are limited to well-
integrated, high-quality physician groups such as Kaiser Perma-
nente, which suggests that narrow networks could be a useful tool to
ensure higher-quality health care.9

Nevertheless, our findings reaffirm and extend prior calls for
accurate information about providers in health plan networks and
are relevant to replacement proposals for the Affordable Care Act,
which foster shoppable insurance in both the individual and group
markets.22 In 2016, the Centers for Medicare & Medicaid Services
enacted rules for publishing user-friendly provider directories that
include a provider’s location, contact information, specialty, medical
group, and any hospital affiliations.23 Specifically, we also call for
provider directories to reflect indicators of care quality and clinical

expertise, such as—for providers of cancer care—NCI or NCCN
affiliation and other care quality designations.

We also found that the density of covered oncologists (on-
cologists per 100,000 residents) was similar between markets with
and without NCI-Designated or NCCN Cancer Centers, even
though networks were narrower (the majority included fewer than
half of oncologists) in markets that contained an NCI-Designated or
NCCN Cancer Center. This finding somewhat reassuringly sug-
gests that overall access to providers of cancer care may be similar
in markets with and without NCI-Designated or NCCN Cancer
Centers, even as oncologists affiliated with such centers are more
likely to be excluded from narrower networks. It remains to be seen
whether there exist similar associations between network breadth
and the reputation or prestige of oncologists’ affiliated hospitals in
regions that do not contain NCI-Designated Cancer Centers.

This study has limitations. Although we demonstrate an asso-
ciation between network breadth and exclusion of NCI-Designated or
NCCN Cancer Centers, we cannot conclude that insurers consciously
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Fig 1. (A) Network breadth and relative inclusion
of oncologists affiliatedwith National Cancer Institute
(NCI)–Designated Cancer Centers. (B) Network
breadth and relative inclusion of oncologists affili-
ated with National Comprehensive Cancer Network
(NCCN) Cancer Centers. Network breadth is de-
fined as the proportion of a rating area’s physi-
cians included in a network. Relative inclusion of
NCI-affiliated oncologists is determined by the pro-
portion of oncologists affiliatedwith NCI-Designated
Cancer Centers in each network, divided by the
proportion of oncologists with NCI affiliation ex-
cluded from that network from within the same
rating area.
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exclude these physicians at higher rates because of their NCI desig-
nation or whether the exclusion results from a correlated factor. For
example, it is possible that group practice size (unavailable in our data
set) is associated with market power and pricing and is also correlated
with NCI or NCCN affiliation. We also cannot identify differences in
actual care quality among cancer centers from our data sets, nor is it
possible to ascribe higher quality or better outcomes to patients treated
atNCI-Designated orNCCNCancer Centers; such designation is only
one marker of quality. Future research should extend our work on
access to providers of cancer care to examine the relationship between
narrow networks and cancer care quality, outcomes, and spending.

Last, our study focuses on narrow network plans in the in-
dividual insurance exchanges and, thus, is most directly applicable
to the individual (consumer) rather than the group (employer)
market. Benchmarking network sizes found among exchange plans
to those found among standard commercial plans offered in the
same regions would allow a comparison between the two,8 but, to
our knowledge, these data are unavailable at the national level.
However, narrow networks are becoming more common in the
group market as well, and insurers may well use the same strategies
for lowering premiums and competing for customers in both
markets.

In summary, narrower provider networks are more likely to
exclude oncologists affiliated with NCI-Designated or NCCN
Cancer Centers. Health insurers, state regulators, and federal
lawmakers should offer ways for consumers to learn more about
the providers of cancer care and their affiliations when consid-
ering narrow network plans.
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