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T he Medicare Advantage (MA) program has been rapidly 

expanding over the past 16 years, with an increase in enroll-

ment from 5.3 million in 2004 to 24.1 million in 2020, which 

accounts for 39% of all Medicare beneficiaries.1 In the MA program, 

private plans receive capitated payments to cover their enrollees’ 

care.2,3 Whereas traditional fee-for-service (FFS) Medicare does not 

typically limit the choice of provider, MA plans are able to create 

selective provider networks as a strategy to improve care quality 

and to contain costs.4 Although in some cases these networks may 

steer enrollees away from lower-quality care,5 there is concern 

that these networks may limit enrollees’ access to higher-quality 

providers.6-8 Prior work has found that the average MA plan includes 

just more than half of the hospitals in its county, and 41% of MA 

plans with a National Cancer Institute–designated cancer center 

in their county exclude the center from their network.9

Narrow networks may be of particular concern to enrollees 

with complex and highly specialized care needs, such as those 

undergoing cancer surgery.10 Outcomes for patients with cancer 

undergoing complex surgical procedures vary greatly across 

hospitals11-14 and are often strongly associated with hospitals’ 

surgical volume,15-20 particularly for high-risk and technically 

difficult surgeries such as esophagectomy21,22 and the Whipple 

procedure (pancreaticoduodenectomy).23 Patients with cancer 

have expressed strong demand for comparative information on 

hospital quality and surgical volume, with nearly three-fourths 

of patients who underwent cancer surgery reporting being very 

or somewhat likely to use a list of the best hospitals for cancer 

surgery to select the site of their procedure.24 However, patients’ 

choices of the site of complex cancer surgery are constrained by the 

hospitals available in their insurance plan’s network. If hospitals 

with better reputations charge higher fees for their services, they 

may be costly to be included in MA networks.25 More than half of 

respondents indicated an insurance restriction (eg, limited network) 

as the main barrier to using a higher-quality cancer hospital for 

complex cancer surgery.26

It is currently unknown to what extent MA enrollees have access 

to high-quality hospitals for high-cost and complex cancer care. In 
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ABSTRACT

OBJECTIVES: To compare the use of top-ranked cancer 
hospitals for complex cancer surgery between Medicare 
Advantage (MA) and traditional Medicare fee-for-service 
(FFS) enrollees.

STUDY DESIGN: Cross-sectional analysis of Medicare 
claims and enrollment data.

METHODS: The study used Medicare Provider Analysis and 
Review files to compare differences in use of top-ranked 
cancer hospitals for complex cancer surgery (lobectomy, 
esophagectomy, gastrectomy, colectomy, and the Whipple 
procedure [pancreaticoduodenectomy]) between MA and FFS 
enrollees 65 years and older who underwent the surgery in 
2015 to 2017.

RESULTS: After adjusting for demographic characteristics 
and county fixed effects, MA enrollees were less likely to 
use top-ranked cancer hospitals than FFS enrollees by 
6.0 percentage points (95% CI, 4.7-7.2) overall; the difference 
varied from 3.5 percentage points (95% CI, 2.5-4.6) for 
colectomy to 14.3 percentage points (95% CI, 10.9-17.8) for 
the Whipple procedure. The difference in cancer surgery 
rate at a top-ranked cancer hospital between MA and FFS 
enrollees was larger for MA plans without out-of-network 
(OON) benefits (–7.5 percentage points; 95% CI, –9.1 to –5.9) 
than for MA plans with OON benefits (–2.3 percentage points; 
95% CI, –2.9 to –1.7).

CONCLUSIONS: MA enrollees were less likely to use 
top-ranked cancer hospitals for complex cancer surgery 
than FFS enrollees. This difference was larger for MA plans 
with more restrictive OON policies. These findings suggest 
that MA enrollees, particularly those with lower OON 
benefits, may have restricted access to top-ranked hospitals 
for cancer care compared with FFS enrollees.
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this study, we compare the use of top-ranked cancer hospitals (ie, top 

50 cancer hospitals as reported in US News & World Report) between 

MA and FFS enrollees for complex cancer surgery. We focused on 

the US News & World Report ranking given its prominence and the 

limited number of other publicly available reports on the quality 

of cancer care in US hospitals.27-29

METHODS
Study Design

This cross-sectional study compared the proportion of MA enrollees 

who underwent complex cancer surgery at a top-ranked cancer 

hospital with that of FFS enrollees living in the same county. We 

then further conducted the MA-FFS comparisons for MA plans with 

and without out-of-network (OON) benefits that allow enrollees to 

receive care from hospitals out of their plan’s network. The study 

was approved by the Brown University Institutional Review Board.

Data Sources and Study Population

The primary data sources were the 100% CMS Medicare Provider 

and Analysis Review (MedPAR) file, the Master Beneficiary Summary 

File (MBSF), and Medicare Advantage Plan Benefit Package (PBP) 

data. We used the MedPAR file to identify Medicare beneficiaries 

who underwent complex cancer surgery in the period from January 

1, 2015, to December 31, 2017. The MedPAR file contains hospital 

inpatient claims at the stay level for both MA and FFS enrollees. 

For MA enrollees, the MedPAR file includes claims for the enrollees 

who were admitted to hospitals that receive disproportionate share 

hospital payments or graduate medical education payments. A 

recent study found that hospitals that submit MedPAR data for 

their MA patients accounted for 92% of Medicare discharges.30 

Indeed, our sample of 2154 hospitals that reported cancer surgery 

for MA enrollees in the 2015 MedPAR file accounts for 98% of 

all MA admissions for cancer surgery in the 2015 MA encounter 

data that contain all hospital admissions of MA enrollees. The 

MBSF was used to identify each Medicare beneficiary’s MA or FFS 

status at the time of admission to a hospital. The MBSF contains 

beneficiaries’ demographic characteristics such as age, sex, race/

ethnicity, dual eligibility for Medicaid, and zip code. The MA PBP data 

provide detailed information on each MA plan’s 

characteristics and benefits, including an 

OON benefit that allows enrollees to receive 

care from providers out of the plan’s network, 

and the plan’s monthly premium. We linked 

information on OON benefits and monthly 

premiums at the contract level to MA contract 

identifiers for each enrollee in the MBSF.

The study population included 181,406 

Medicare beneficiaries (56,117 MA enrollees 

and 125,289 FFS enrollees) 65 years and older 

who underwent complex cancer surgery at 3383 

hospitals between 2015 and 2017.

Measures

The primary outcome was receipt of a complex cancer surgery 

(lobectomy, colectomy, gastrectomy, esophagectomy, or pancre-

aticoduodenectomy [Whipple procedure]) at a top-ranked cancer 

hospital (ie, a top-50 hospital as reported in the 2015 US News & 

World Report). The rankings are based on a composite measure 

including hospital reputation, patient volume, patient safety and 

mortality, and nursing staffing.29,31 International Classification of 

Diseases, Ninth Revision and Tenth Revision codes were used to 

identify the 5 surgical procedures (eAppendix Table 1 [eAppendix 

available at ajmc.com]).27 These surgical procedures are common, 

high-risk, complex cancer surgeries for which the quality of 

performing hospitals significantly affects patient outcomes (ie, 

morbidity and mortality).20,32-34 For beneficiaries who underwent 

multiple complex cancer surgical procedures in a given calendar 

year, we used the first procedure.

The primary explanatory variable of interest was an indicator 

for enrollment in an MA plan at the time of hospital admission for 

undergoing complex cancer surgery. Covariates included age, sex, 

race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, 

Asian/Pacific Islander, American Indian, other), dual eligibility for 

Medicaid, and the reason for Medicare entitlement. The Elixhauser 

comorbidity measures were used to identify enrollees’ comorbid 

conditions.35 Distance from an enrollee’s residence to the nearest 

top-ranked cancer hospital was calculated based on geodetic 

distances—the length of the shortest curve between 2 points along 

the surface of the earth—from patient zip code centroid to hospital 

zip code centroid.36

Statistical Analysis

We used multivariable linear regression models for a binary 

indicator for whether a Medicare beneficiary underwent complex 

surgery at a top-ranked cancer hospital from 2015 to 2017. All 

models were estimated for all 5 procedures combined (any 1 of the 

5 procedures undertaken) and for each procedure. We stratified all 

analyses by MA plan type: plans with and without OON benefits that 

allow enrollees to receive care from OON hospitals. We adjusted 

for patients’ demographic characteristics (age, gender, race/

TAKEAWAY POINTS

Medicare Advantage (MA) plans often limit provider networks as a cost-containment strategy. 
These networks may limit enrollees’ access to higher-quality providers, particularly for high-
cost and complex cancer care.

 › Analysis of Medicare Provider Analysis and Review files from 2015 to 2017 indicated that MA 
enrollees were less likely than fee-for-service enrollees to use top-ranked cancer hospitals 
for complex cancer surgery.

 › The difference was larger for MA plans with more restrictive out-of-network policies.

 › It is important for MA enrollees to understand the consequences of choosing plans that 
restrict the network of care and access to high-quality providers, particularly for complex 
cancer care.
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ethnicity, and dual eligibility for Medicare 

and Medicaid) and comorbid conditions with 

fixed effects for year and quarter of hospital 

admission and county of residence. To better 

account for geographical factors that might 

affect differential use of top-ranked cancer 

hospitals, we adjusted for distance from the 

patient’s residence to the nearest top-ranked 

cancer hospital. Heteroskedasticity-robust 

standard errors were clustered at the county 

level to allow for unrestricted serial correlation 

within county.

Sensitivity Analysis

In sensitivity analyses, we conducted the 

analyses by each one of top-ranked cancer 

hospitals, comparing differences between MA 

and FFS enrollees in the use of that specific 

hospital relative to non–top-ranked hospitals 

located in the top-ranked cancer hospital’s 

referral region (HRR). In addition, we restricted 

inclusion to enrollees residing in counties with 

a high MA penetration rate (greater than the 

median of county-level MA penetration rates 

in 2015, 20.2%). We also included HRR and 

patient zip code fixed effects instead of county 

fixed effects. Further, we applied the logit 

specification to the main regression model to 

account for the binary outcome: whether to use 

a top-ranked cancer hospital for cancer surgery. 

In addition, we conducted the analyses using 

the 2015 MA encounter data and separately 

using the 2015 MedPAR data to ensure that 

the results were not driven by the fact that 

we used MedPAR data for MA enrollees. We also estimated cancer 

surgery rates at top-ranked cancer hospitals among MA enrollees by 

their plans’ monthly premium to see if enrollees in high-premium 

plans (with premiums in the fourth quartile of premiums), which 

are more likely to provide OON benefits, used top-ranked cancer 

hospitals more than those in low-premium plans (with premiums 

in the first quartile). We also plotted time trends of cancer surgery 

rates at top-ranked cancer hospitals for MA and FFS enrollees from 

2011 to 2017 to determine whether MA-FFS differences in the use of 

these hospitals changed over time.

RESULTS
The study population of 181,406 Medicare beneficiaries included 56,117 

(31%) MA enrollees (mean [SD] age, 75.3 [6.8] years; 52.1% women; 

73.8% non-Hispanic White; 16.1% dually eligible for Medicaid) and 

125,289 (69%) FFS enrollees (mean [SD] age, 75.7 [7.2] years; 52.2% 

women; 84.2% non-Hispanic White; 12.4% dually eligible for 

Medicaid) 65 years and older who underwent complex cancer surgery 

between January 1, 2015, and December 31, 2017 (Table 1). Of the 

56,117 MA enrollees, 40,197 (72%) were enrolled in MA plans without 

OON benefits (mostly health maintenance organization plans). MA 

enrollees in plans with OON benefits (mostly preferred provider 

organization plans) were more similar to FFS enrollees than were 

MA enrollees in plans without OON benefit. Colectomy was the most 

frequently undertaken procedure (60.6% of MA enrollees; 59.9% 

of FFS enrollees) among the 5 procedures, followed by lobectomy 

(25.4% of MA enrollees; 25.9% of FFS enrollees).

Table 2 presents unadjusted differences in the percentage of 

enrollees who underwent cancer surgery at top-ranked cancer 

hospitals between MA and FFS enrollees, and the adjusted differences 

controlling for patient characteristics with county fixed effects. 

MA enrollees were less likely to use top-ranked cancer hospitals 

for complex cancer surgery than FFS enrollees by 6.0 percentage 

points (95% CI, 4.7-7.2) overall. This difference varied by procedure, 

from 3.5 percentage points (95% CI, 2.5-4.6) for colectomy to 14.3 

TABLE 1. Characteristics of Medicare Beneficiaries Who Received 1 of 5 Cancer Surgeries, 
by Enrollment in Medicare Advantage or Fee-for-Service

Characteristic

Medicare Advantage

Fee-for-
service

(n = 125,289)

All Medicare 
Advantage 

plans
(n = 56,117)

Plans 
without OON 

benefits
(n = 40,197)

Plans  
with OON 
benefits

(n = 15,920)

Age in years, mean (SD) 75.3 (6.8) 75.4 (6.9) 74.9 (6.5) 75.7 (7.2)

Female, n (%) 29,250 (52.1) 21,115 (52.5) 8135 (51.1) 65,459 (52.2)

Race/ethnicity, n (%)

Non-Hispanic White 41,437 (73.8) 28,132 (70.0) 13,305 (83.6) 105,511 (84.2)

Non-Hispanic Black 6323 (11.3) 4775 (11.9) 1548 (9.7) 9365 (7.5)

Hispanic 5316 (9.5) 4805 (12.0) 511 (3.2) 4989 (4.0)

Other 3041 (5.4) 2485 (6.2) 556 (3.5) 5424 (4.3)

Dually eligible for Medicare 
and Medicaid, n (%)

9020 (16.1) 7440 (18.5) 1580 (9.9) 15,549 (12.4)

Year of surgery, n (%)

2015 17,210 (30.7) 12,585 (31.3) 4625 (29.1) 40,596 (32.4)

2016 19,018 (33.9) 13,593 (33.8) 5425 (34.1) 42,807 (34.2)

2017 19,889 (35.4) 14,019 (34.9) 5870 (36.9) 41,886 (33.4)

Surgical procedure, n (%)

Lobectomy 14,242 (25.4) 9939 (24.7) 4303 (27.0) 32,495 (25.9)

Colectomy 34,000 (60.6) 24,500 (60.9) 9500 (59.7) 75,045 (59.9)

Gastrectomy 3017 (5.4) 2310 (5.7) 707 (4.4) 5783 (4.6)

Esophagectomy 1255 (2.2) 881 (2.2) 374 (2.3) 2937 (2.3)

Pancreaticoduodenectomy 
(Whipple procedure)

3603 (6.4) 2567 (6.4) 1036 (6.4) 9029 (7.2)

OON, out-of-network.

Source: Data for Medicare patients 65 years and older who underwent 1 of 5 surgical procedures 
(colectomy, lobectomy, gastrectomy, esophagectomy, or pancreaticoduodenectomy [Whipple proce-
dure]) in 2015-2017 from the Medicare Provider and Analysis Review file and the Medicare Beneficiary 
Summary file. 
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percentage points (95% CI, 10.9-17.8) for the Whipple procedure. 

The difference in cancer surgery rate at a top-50 cancer hospital 

between MA and FFS enrollees was larger for MA plans without OON 

benefits (–7.5 percentage points; 95% CI, –9.1 to –5.9) than for MA 

plans with OON benefits (–2.3 percentage points; 95% CI, –2.9 to –1.7).

eAppendix Figure 1 plots adjusted differences in surgery rate 

between MA and FFS enrollees at each top-ranked cancer hospital 

relative to non–top-ranked cancer hospitals located in the same 

HRR of the top-ranked cancer hospital. The figure shows that the 

difference in surgery rate at a top-ranked cancer hospital between 

MA and FFS enrollees was larger for higher-ranked cancer hospitals 

(1st to 25th), and smaller for lower-ranked hospitals (26th to 50th), 

with a differential of 9.6 (P = .007). Consistent with the results 

shown in Table 2, most of these differences were driven by MA 

plans without OON benefits (eAppendix Figure 2).

In the Figure, we present the cancer surgery rates at top-ranked 

cancer hospitals by distance from enrollee’s residence to the 

nearest top-ranked cancer hospital. Overall, enrollees who lived 

closer to a top-ranked cancer hospital were more likely to use 

top-ranked cancer hospitals. More importantly, among those who 

lived within the same distance to a top-ranked cancer hospital, MA 

enrollees in plans without OON benefits were least likely to use 

top-ranked cancer hospitals, followed by those in MA plans with 

OON benefits. At all distances from the nearest top-ranked cancer 

hospitals, FFS enrollees were the most likely to use top-ranked 

cancer hospitals relative to MA enrollees with and without OON 

benefits (P < .001 for comparisons). In eAppendix Figure 3, we 

showed the same pattern for each of the 5 procedures, with larger 

differences in the Whipple procedure and esophagectomy and a 

smaller difference in colectomy. We also estimated cancer surgery 

rates at top-ranked cancer hospitals among MA enrollees by their 

plans’ monthly premium (eAppendix Figure 4). The proportion of 

MA enrollees in plans in the lowest quartile of monthly premiums, 

which were mostly MA plans without OON benefits, who received 

surgery in a top-ranked cancer hospital was lower than that of 

enrollees in plans in the highest quartile of monthly premiums 

(4.7% vs 9.3%; P < .001).

Our findings were consistent in analyses that restricted inclu-

sion to enrollees residing in counties with a high MA penetration 

rate (eAppendix Table 2), that included HRR and zip code fixed 

effects (eAppendix Table 3), and that modeled use of a top-ranked 

cancer hospital with a logit rather than a linear probability model 

(eAppendix Table 4). The analysis based on the 2015 MA encounter 

data that contain all hospital claims of MA enrollees yielded 

virtually the same results as those based on the 2015 MedPAR data 

(eAppendix Table 5). In eAppendix Figure 5, we plotted the time 

trends of quarterly surgery rates at top-ranked cancer hospitals 

for MA and FFS enrollees from 2011 to 2017. The figure shows that 

the differences in the surgery rates have been persistent over time.

DISCUSSION
MA enrollees were substantially less likely than FFS enrollees 

to use a top-ranked cancer hospital for 5 cancer-related surgical 

procedures (ie, common, high-risk complex cancer surgeries for 

which the quality of performing hospitals significantly affects 

patient outcomes).20,32-34 The largest difference was for the Whipple 

procedure and the smallest difference was for colectomy. These 

differences persisted when accounting for enrollees’ area of residence 

and their proximity to the nearest top-ranked cancer hospital. The 

difference was smaller for MA enrollees in plans that permit OON 

hospital coverage and for those enrolled in higher-premium plans.

Although we cannot determine if the differences in the use of 

top-ranked cancer hospitals are due to differences in MA hospital 

TABLE 2. Difference in Cancer Surgery Rates at Top-Ranked Cancer Hospitals Between Medicare Advantage and FFS Enrollees, Overall and by the 
Presence of OON Benefitsa

Medicare Advantage

FFS

Adjusted difference (95% CI)

All

Without 
OON 

benefits

With 
OON 

benefits
Medicare Advantage

vs FFS

Medicare Advantage 
without OON benefits 

vs FFS

Medicare Advantage 
with OON benefits 

vs FFS

Any of 5 procedures 7.1 6.5 8.6 12.4 –6.0*** (–7.2 to –4.7) –7.5*** (–9.1 to –5.9) –2.3*** (–2.9 to –1.7)

Lobectomy 9.7 9.0 11.5 16.9 –7.4*** (–9.0 to –5.9) –9.5*** (–11.4 to –7.6) –3.0*** (–4.1 to –1.8)

Colectomy 3.5 3.3 3.9 6.1 –3.5*** (–4.6 to –2.5) –4.4*** (–5.8 to –3.1) –1.2*** (–1.7 to –0.7)

Gastrectomy 13.4 12.1 17.4 24.1 –10.5*** (–13.9 to –7.2) –12.4*** (–16.1 to –8.6) –3.7* (–7.8 to –0.3)

Esophagectomy 21.2 17.5 30.0 30.5 –6.2** (–11.2 to –1.1) –9.0*** (–15.0 to –2.9) 2.6 (–4.4 to 9.5)

Pancreaticoduodenectomy 
(Whipple procedure)

20.2 18.2 25.2 34.8 –14.3*** (–17.8 to –10.9) –17.2*** (–21.3 to –13.0) –6.2*** (–9.7 to –2.7)

FFS, fee-for-service; OON, out-of-network.

*P < .10; **P < .05; ***P < .01.
aTop-ranked cancer hospitals from the 2015 US News & World Report. Data include Medicare patients 65 years and older who underwent 1 of 5 surgical procedures 
(colectomy, lobectomy, gastrectomy, esophagectomy, or pancreaticoduodenectomy [Whipple procedure]) in 2015-2017 (N = 181,406). Adjusted differences are esti-
mated from linear regressions adjusted for patients’ age, gender, race/ethnicity, dual eligibility for Medicare and Medicaid, comorbid conditions, and distance from 
the patient’s residence to the nearest top-ranked cancer hospital, with fixed effects for quarter and year of admission and county of residence. Heteroskedasticity-
robust standard errors are clustered at the county level.
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networks or differences in patient preferences, 

the difference between plans that allow and 

do not allow OON hospital use is indicative of 

the former. MA enrollees in plans with higher 

premiums were more likely to use top-ranked 

hospitals. This could indicate that enrollees 

may be willing to pay a higher premium to have 

access to a higher-quality network; however, 

enrollees in more expensive plans may also 

have greater financial means to seek care 

at a top-ranked hospital or differ in other 

unobserved ways from those in plans with 

lower premiums.

There are several possible explanations for 

these findings. MA plans have been found to 

pay lower rates to hospitals than FFS.25 If the 

top-ranked cancer hospitals charge higher rates 

than other hospitals, MA plans may avoid them. 

Ten of the top-ranked hospitals are prospective 

payment system–exempt facilities, which have 

been found to charge higher rates.37 MA plans 

may therefore face incentives to exclude these 

facilities from their networks. Our findings 

align with those of prior studies that have 

reported that, compared with FFS enrollees, 

MA enrollees are less likely to receive care 

from higher-quality nursing homes and home health providers.7,8

Plans with narrow networks typically contract with low-cost 

providers,38 which may include low-quality providers.10 A previous 

study showed that narrower provider networks are more likely to 

exclude high-quality cancer care providers in the individual health 

insurance exchange market.39 Although in this study we are unable 

to assess differences in treatment outcomes between MA and FFS 

enrollees as a result of differential use of top-ranked cancer hospitals, 

to the extent that top-ranked hospitals provide better outcomes 

than other hospitals,27 this may have negative consequences for MA 

enrollees. Our finding of larger differences in the use of top-ranked 

cancer hospitals between MA and FFS enrollees for esophagectomy 

and the Whipple procedure, for which the quality differential is 

larger than for colectomy and lobectomy,15,20 also suggests likely 

negative consequences for MA enrollees.

It is noteworthy that our findings apply to patients with cancer 

who underwent complex cancer surgery. In other settings, narrow-

network MA plans may enhance quality of care while reducing 

costs by selectively contracting with high-quality and cost-effective 

providers. Further research is needed to determine the impact of 

narrow networks in other clinical contexts.

Limitations

This study has several limitations. First, there is some criticism of 

hospital ratings as calculated by US News & World Report.40,41 For 

instance, the rankings rely largely on subjective measure of hospital 

reputation based on a survey of specialists, although objective 

measures such as patient volume and mortality are also scored in 

the rankings.31,42 Also, the rankings do not completely align with 

other quality indications, such as Commission on Cancer (CoC) 

accreditation: Some non–top-ranked hospitals earned the CoC 

accreditation. Despite these concerns, there is evidence that top-

ranked hospitals do perform better than those that are unranked27,43-46 

and the variation in subjective reputation in the rankings is explained 

by objective quality measures among cancer hospitals.29 Our data 

showed that the annual volume of the 5 cancer surgeries, as a 

proxy for quality, in top-ranked cancer hospitals was 178, compared 

with 22 in other cancer hospitals during the study period. Second, 

detailed hospital network data for Medicare Advantage plans are 

not readily available, so we cannot determine with certainty if 

the differences we detect are due to differences in network or in 

enrollee preferences. Of note, our distance analyses exclude the 

possibility that differences in the use of top-ranked hospitals are 

related to enrollees’ residential proximity to these facilities. Third, 

we could not account for each patient’s stage of cancer diagnosis 

because the study data (MedPAR) do not contain this information. 

However, it would be unlikely to expect large differences in the 

clinical characteristics between MA and FFS patients given our 

focus on patients who underwent 1 of 5 specific cancer surgeries. 

Fourth, this cross-sectional study may be susceptible to potential 

bias arising from unobserved factors that may affect enrollees’ 

choices of hospital for complex cancer surgery.

FIGURE. Cancer Surgery Rates at Top-Ranked Cancer Hospitals by Distance to the Nearest 
Top-Ranked Cancer Hospitala

FFS, fee-for-service; MA, Medicare Advantage; OON, out-of-network.
aTop-ranked cancer hospitals from the 2015 US News & World Report. Data include Medicare patients 
65 years and older who underwent 1 of 5 surgical procedures (colectomy, lobectomy, gastrectomy, 
esophagectomy, or pancreaticoduodenectomy [Whipple procedure]) in 2015-2017 (N = 181,406). Distances 
are calculated as geodetic distances—the length of the shortest curve between 2 points along the surface 
of the earth—from patient zip code centroid to hospital zip code centroid.
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CONCLUSIONS
MA enrollees are significantly less likely than FFS enrollees to 

use top-ranked cancer hospitals for complex cancer surgery. This 

difference is larger for MA plans that do not allow OON hospital use. 

As the MA program continues to grow, it is important for enrollees 

to understand the consequences of choosing plans that restrict the 

network of care and access to high-quality providers, particularly 

for complex cancer care. CMS could consider requiring MA plans to 

provide more transparent and detailed information on the breadth 

and quality of provider networks to facilitate beneficiaries’ informed 

decisions when they choose between MA and FFS enrollment or 

across MA plans. n
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eAppendix Table 1. ICD-9 and ICD-10 Diagnosis and Procedure Codes for Five Cancer Procedures 

Diagnosis  ICD-9  ICD-10  Procedure  ICD-9  ICD-10  

Lung cancer  162, 162.0, 

162.2, 162.3, 

162.4, 162.5, 

162.8, 162.9  

C33, C34, C34.0, C34.00, 

C34.01, C34.02, C34.1, 

C34.10, C34.11, C34.12, 

C34.2, C34.3, C34.30, 

C34.31, C34.32, C34.8, 

C34.80, C34.81, C34.82, 

C34.9, C34.90, C34.91, 

C34.92  

Lobectomy  32.4, 32.41, 

32.49  

0BTC4ZZ, 0BTD4ZZ, 0BTF4ZZ, 

0BTG4ZZ, 0BTJ4ZZ, 0BTC0ZZ, 

0BTD0ZZ, 0BTF0ZZ, 0BTG0ZZ, 

0BTJ0ZZ  

Colon cancer  153, 153.0, 

153.1, 153.2, 

153.3, 153.4, 

153.5, 153.6, 

153.7, 153.8, 

153.9  

C18, C18.0, C18.1, 

C18.2, C18.3, C18.4, 

C18.5, C18.6, C18.7, 

C18.8, C18.9  

Partial 

Colectomy  

45.73, 45.74, 

45.75, 45.76, 

45.79,  

17.3, 17.31, 

17.32, 17.33, 

17.34, 17.35, 

17.39  

0DTF0ZZ, 0DTK0ZZ, 0DTP0ZZ, 

0DTG0ZZ, 0DTL0ZZ, 0DTM0ZZ, 

0DTN0ZZ, 0DBF0ZZ, 0DBK0ZZ, 

0DBP0ZZ, 0DBG0ZZ, 0DBL0ZZ, 

0DBM0ZZ, 0DBN0ZZ, 0DTF4ZZ, 

0DTK4ZZ, 0DTP4ZZ, 0DTG4ZZ, 

0DTL4ZZ, 0DTM4ZZ, 0DTN4ZZ, 

0DBF4ZZ, 0DBK4ZZ, 0DBP4ZZ, 

0DBG4ZZ, 0DBL4ZZ, 0DBM4ZZ, 

0DBN4ZZ  

Total Colectomy 45.8, 45.81, 

45.82, 45.83  

0DTE0ZZ, 0DTE4ZZ  



Esophageal 

cancer  

150, 150.1, 

150.2, 150.3, 

150.4, 150.5, 

150.8, 150.9  

C15, C15.3, C15.4, 

C15.5, C15.8, C15.9  

Esophagectomy  42.4, 42.40, 

42.41, 42.42, 

43.99  

0DT10ZZ, 0DT20ZZ, 0DT30ZZ, 

0DT40ZZ, 0DT50ZZ, 0DT14ZZ, 

0DT24ZZ, 0DT34ZZ, 0DT44ZZ, 

0DT54ZZ, 0DB10ZZ, 0DB20ZZ, 

0DB30ZZ, 0DB40ZZ, 0DB50ZZ, 

0DB14ZZ, 0DB24ZZ, 0DB34ZZ, 

0DB44ZZ, 0DB54ZZ  

Gastric 

cancer  

151, 151.1, 

151.2, 151.3, 

151.4, 151.5, 

151.6, 151.8, 

151.9  

C16, C16.0, C16.1, 

C16.2, C16.3, C16.4, 

C16.5, C16.6, C16.8, 

C16.9  

Partial 

Gastrectomy  

43.5, 43.6, 

43.7, 43.8,  

0DB60ZZ, 0DB70ZZ, 0DB64ZZ, 

0DB74ZZ  

Total 

Gastrectomy  

43.9, 43.91, 

43.99  

0DT60ZZ, 0DT70ZZ, 0DT64ZZ, 

0DT74ZZ  

Pancreatic 

cancer  

157, 157.1, 

157.2, 157.3, 

157.4, 157.8, 

157.9  

C25, C25.0, C25.1, 

C25.2, C25.3, C25.4, 

C25.7, C25.8, C25.9  

Whipple  52.51, 52.6, 

52.7, 52.53  

0FTG4ZZ, 0FTG0ZZ, 0DT94ZZ, 

0DT90ZZ,  

0FBG4ZZ, 0FBG0ZZ + 0DB94ZZ, 

0DB90ZZ  

ICD=International Classification of Disease. 



eAppendix Table 2. Difference in Cancer Surgery Rates at Top-Ranked Cancer Hospitals 

between MA and FFS Enrollees, Counties with high MA penetration rate 

 

 All counties (95% CI) 
Counties with high MA 

penetration rate (95% CI) 

Any of five procedures -6.0*** (-7.2 to -4.7) -6.4*** (-7.8 to -4.9) 

    Lobectomy -7.4*** (-9.0 to -5.9) -8.0*** (-9.7 to -6.3) 

    Colectomy -3.5*** (-4.6 to -2.5) -3.8*** (-5.0 to -2.6) 

    Gastrectomy -10.5*** (-13.9 to -7.2) -10.6*** (-14.2 to -7.0) 

    Esophagectomy -6.2** (-11.2 to -1.1) -6.5** (-11.8 to -1.3) 

    Whipple -14.3*** (-17.8 to -10.9) -15.3*** (-19.0 to -11.6) 

 

Notes:  Top-ranked cancer hospitals from the 2015 U.S. News and World Report. Data include 

Medicare patients aged 65 and over who underwent one of five procedures (Colectomy, 

Lobectomy, Gastrectomy, Esophagectomy, and Whipple procedure) in 2015-2017 (N=181,406 

for all counties; N=135,509 for counties with high MA penetration rate). The counties with high 

MA penetration rate are defined as those whose MA penetration rate was greater than the median 

of county-level MA penetration rates in 2015 (20.2%). Adjusted differences are estimated from 

linear regressions adjusted for patients’ age, gender, race/ethnicity, dual eligibility for Medicare 

and Medicaid, comorbid conditions, and distance from the patient’s residence to the nearest top-

ranked cancer hospital, with fixed effects for year and quarter of admission and county of 

residence. Standard errors are clustered at the county level. 

*p<0.10, **p<0.05, ***p<0.01 

 

 

  



eAppendix Table 3. Difference in Cancer Surgery Rates at Top-Ranked Cancer Hospitals 

between MA and FFS Enrollees, Adjusted for HRR, County, and Zipcode Fixed Effects 

 

 
Adjusted for HRR 

fixed effect (95% CI) 

Adjusted for county fixed 

effect (95% CI) 

Adjusted for zipcode 

fixed effect (95% CI) 

Any of five 

procedures 
-6.0*** (-7.4 to -4.5) -6.0*** (-7.2 to -4.7) -5.5*** (-5.8 to -5.1) 

   Lobectomy -7.6*** (-9.2 to -5.9) -7.4*** (-9.0 to -5.9) -7.1*** (-8.0 to -6.1) 

   Colectomy -3.4*** (-4.5 to -2.2) -3.5*** (-4.6 to -2.5) -3.1*** (-3.5 to -2.7) 

   Gastrectomy -10.3*** (-13.2 to -7.3) -10.5*** (-13.9 to -7.2) -8.5*** (-13.6 to -3.4) 

   Esophagectomy -6.4*** (-10.3 to -2.5) -6.2** (-11.2 to -1.1) -7.8 (-24.6 to 9.0) 

   Whipple -13.8*** (-16.9 to -10.6) -14.3*** (-17.8 to -10.9) -14.0*** (-18.5 to -9.6) 

 

Notes:  Top-ranked cancer hospitals from the 2015 U.S. News and World Report. Data include 

Medicare patients aged 65 and over who underwent one of five procedures (Colectomy, 

Lobectomy, Gastrectomy, Esophagectomy, and Whipple procedure) in 2015-2017 (N=181,406).  

Adjusted differences are estimated from linear regressions adjusted for patients’ age, gender, 

race/ethnicity, dual eligibility for Medicare and Medicaid, comorbid conditions, and distance 

from the patient’s residence to the nearest top-ranked cancer hospital, with fixed effects for year 

and quarter of admission and Hospital Referral Region (HRR), county, and zipcode, respectively. 

Standard errors are clustered at the fixed-effect level. 

*p<0.10, **p<0.05, ***p<0.01 

 

 

 

  



eAppendix Table 4. Difference in Cancer Surgery Rates at Top-Ranked Cancer Hospitals 

between MA and FFS Enrollees, Linear Probability and Logit Models 

 

 
Linear probability model 

Difference (95% CI) 

Logit model 

Odds ratio (95% CI) 

Any of five procedures -6.0*** (-7.2 to -4.7) 0.45*** (0.39 to 0.53) 

    Lobectomy -7.4*** (-9.0 to -5.9) 0.42*** (0.36 to 0.49) 

    Colectomy -3.5*** (-4.6 to -2.5) 0.42*** (0.34 to 0.52) 

    Gastrectomy -10.5*** (-13.9 to -7.2) 0.39*** (0.29 to 0.52) 

    Esophagectomy -6.2** (-11.2 to -1.1) 0.56*** (0.39 to 0.81) 

    Whipple -14.3*** (-17.8 to -10.9) 0.34*** (0.27 to 0.43) 

 

Notes:  Top-ranked cancer hospitals from the 2015 U.S. News and World Report. Data include 

Medicare patients aged 65 and over who underwent one of five procedures (Colectomy, 

Lobectomy, Gastrectomy, Esophagectomy, and Whipple procedure) in 2015-2017 (N=181,406).  

Adjusted differences are estimated from linear regressions adjusted for patients’ age, gender, 

race/ethnicity, dual eligibility for Medicare and Medicaid, comorbid conditions, and distance 

from the patient’s residence to the nearest top-ranked cancer hospital, with fixed effects for year 

and quarter of admission and county of residence. Standard errors are clustered at the county 

level. 

*p<0.10, **p<0.05, ***p<0.01 

 

  



eAppendix Table 5. Difference in Cancer Surgery Rates at Top-Ranked Cancer Hospitals 

between MA and FFS Enrollees, Using the 2015 MedPAR and MA Encounter Data 

 

 MedPAR Encounter data 

 MA FFS 
Adjusted difference (95% 

CI) 
MA FFS 

Adjusted difference (95% 

CI) 

Any of five 

procedures 
6.9 11.6 -5.7*** (-7.1 to -4.4) 7.0 11.6 -5.6*** (-7.0 to -4.3) 

    Lobectomy 9.2 16.3 -7.9*** (-10.2 to -5.6) 9.7 16.3 -7.8*** (-10.0 to -5.6) 

    Colectomy 3.3 5.4 -2.9*** (-4.0 to -1.9) 3.4 5.4 -2.9*** (-3.9 to -1.8) 

    Gastrectomy 13.0 22.6 -11.1*** (-15.7 to -6.4) 12.8 22.7 -10.8*** (-15.4 to -6.3) 

    Esophagectomy 21.4 31.9 -13.9*** (-24.1 to -3.7) 21.5 31.8 -11.4** (-21.5 to -1.3) 

    Whipple 22.0 35.9 -15.0*** (-20.4 to -9.5) 22.3 35.9 -14.9*** (-20.3 to -9.6) 

 

Source: Data from the 2015 MedPAR (N=57,932) and the 2015 Medicare Advantage Encounter 

data (N=59,638). 

Notes:  Top-ranked cancer hospitals from the 2015 U.S. News and World Report. Medicare 

patients aged 65 and over who underwent one of five procedures (Colectomy, Lobectomy, 

Gastrectomy, Esophagectomy, and Whipple procedure) in 2015.  Adjusted differences are 

estimated from linear regressions adjusted for patients’ age, gender, race/ethnicity, dual 

eligibility for Medicare and Medicaid and comorbid conditions, with fixed effects for year and 

quarter of admission and county of residence.  Standard errors are clustered at the county level. 

*p<0.10, **p<0.05, ***p<0.01 

  



eAppendix Figure 1. Difference in Cancer Surgery Rates between MA and FFS Enrollees, by 

Hospital Rank 

 

 

Notes: Top-ranked cancer hospitals (each hospital’s rank in parenthesis) from the 2015 US News 

and World Report. Data include Medicare patients aged 65 and over who underwent one of five 

surgical procedures (Colectomy, Lobectomy, Gastrectomy, Esophagectomy, and Whipple 

procedure) in 2015-2017 (N=181,406). The difference in cancer surgery rates between MA and 

FFS enrollees at each top-ranked cancer hospital is estimated from a separate regression for each 

top-ranked cancer hospital and non-top-ranked cancer hospitals located in the same HRR of the 

such top-ranked cancer hospital.  Each regression is adjusted for patients’ age, gender, 

race/ethnicity, and dual eligibility for Medicare and Medicaid, with fixed effects for year and 

quarter of admission. Error bars indicate 95% confidence intervals. 

MA=Medicare Advantage, FFS=Fee-for-Service. 
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eAppendix Figure 2. MA-FFS Difference in Surgery Rates, by Hospital Rank and MA Plan 

Type 

A. MA Plans without Out-of-Network Benefit vs. FFS 

 

B. MA Plans with Out-of-Network Benefit vs. FFS 

 

Notes: Top-ranked cancer hospitals (each hospital’s rank in parenthesis) from the 2015 US News 

and World Report. Data include Medicare patients aged 65 and over who underwent one of five 

surgical procedures (Colectomy, Lobectomy, Gastrectomy, Esophagectomy, and Whipple 
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procedure) in 2015-2017 (N=181,406). The difference in cancer surgery rates between MA and 

FFS enrollees at each top-ranked cancer hospital is estimated from a separate regression for each 

top-ranked cancer hospital and non-top-ranked cancer hospitals located in the same HRR of the 

such top-ranked cancer hospital.  Each regression is adjusted for patients’ age, gender, 

race/ethnicity, and dual eligibility for Medicare and Medicaid, with fixed effects for year and 

quarter of admission. Error bars indicate 95% confidence intervals. 

MA=Medicare Advantage, FFS=Fee-for-Service.  



eAppendix Figure 3. Cancer Surgery Rates at Top-Ranked Cancer Hospitals by Distance to the 

Nearest Top-Ranked Cancer Hospital 

A. Lobectomy 

 

B. Colectomy 

 

C. Gastrectomy 

 

D. Esophagectomy 

 

E. Whipple 

 

 



Notes: Top-ranked cancer hospitals from the 2015 US News and World Report. Data include 

Medicare patients aged 65 and over who underwent complex cancer surgery in 2015-2017 

(N=181,406). Distances are calculated as geodetic distances – the length of the shortest curve 

between two points along the surface of the earth – from patient zip code centroid to hospital zip 

code centroid. 

FFS=Fee-for-Service, MA=Medicare Advantage, OON=Out of Network.  



eAppendix Figure 4. Cancer Surgery Rates at Top-Ranked Cancer Hospitals among MA 

Enrollees, by Plan’s Monthly Premium 

 

 

Notes: Top-ranked cancer hospitals from the 2015 US News and World Report. Data include 

Medicare patients aged 65 and over who underwent one of five procedures (Colectomy, 

Lobectomy, Gastrectomy, Esophagectomy, and Whipple procedure) in 2015-2017 (N=181,406).  

The quartiles of monthly premium are estimated at the MA contract level from the Centers for 

Medicare and Medicaid (CMS) plan benefit package files.  Error bars indicate 95% confidence 

intervals. 

MA=Medicare Advantage. 
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eAppendix Figure 5. Time Trends of Cancer Surgery Rates at Top-Ranked Cancer Hospitals, 

2011-2017 

 

Notes: Top-ranked cancer hospitals from the 2015 US News and World Report. Data include 

Medicare patients aged 65 and over who underwent one of five procedures (Colectomy, 

Lobectomy, Gastrectomy, Esophagectomy, and Whipple procedure) in 2011-2017 (N=414,046).  

FFS=Fee-for-Service, MA=Medicare Advantage. 
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