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BACKGROUND: Studies show uneven access to Medicare-approved lung cancer screening
(LCS) programs across the United States. The Veterans Health Administration (VA), the
largest national US integrated health system, is potentially well positioned to coordinate LCS
services across regional units to ensure that access matches distribution of need nationally.

RESEARCH QUESTION: To what extent does LCS access (considering both VA and partner
sites) and use match the distribution of eligible Veterans at state and regional levels?

METHODS: In this retrospective analysis, we identified LCS examinations in VA facilities
between 2013 and 2019 from the VA Corporate Data Warehouse and plotted VA facilities
with LCS geographically. We compared estimated LCS rates (unique Veterans screened per
LCS-eligible population) across states and VA regional units. Finally, we assessed whether the
VA’s new partnership with the GO2 Foundation for Lung Cancer (which includes more than
750 LCS centers) closes geographic gaps in LCS access.

RESULTS: We identified 71,898 LCS examinations in 96 of 139 (69.1%) VA facilities in 44 states
between 2013 and 2019, with substantial variation across states (0-8 VA LCS facilities per state).
Screening rates among eligible Veterans in the population varied more than 30-fold across
regional networks (rate ratio, 33.6; 95% CI, 30.8-36.7 for VA New England vs Veterans In-
tegrated Service Network 4), with weak correlation between eligible populations and LCS rates
(coefficient, –0.30). Partnering with the GO2 Foundation for Lung Cancer expands capacity
and access (eg, all states now have $ 1 VA or partner LCS site), but 9 of the 12 states with the
highest proportions of rural Veterans still have # 3 total LCS facilities.

INTERPRETATION: Disparities in LCS access exist based on where Veterans live, particularly
for rural Veterans, even after partnering with the GO2 Foundation for Lung Cancer. The
nationally integrated VA system has an opportunity to leverage regional resources to
distribute and coordinate LCS services better to ensure equitable access.
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Take-home Points

Study Question: From 2013 through 2019, during
which time the VA encouraged implementation of
VA LCS programs, to what extent has LCS access in
the VA and additional partner sites matched the
distribution of eligible Veterans at state and regional
levels?
Results: Among the 71,898 LCS examinations identi-
fied in 69.1% of VA facilities, screening rates varied
across states (0-8 VA LCS facilities per state) and
regional networks (rate ratio, 33.6 [95% CI, 30.8-36.7]
for VA New England compared with the VA service
region in Pennsylvania and Delaware) and demon-
strated weak correlation between eligible populations
and LCS rates (coefficient, –0.30), leaving gaps in rural
areas where neither VA facilities nor GO2 Foundation
for Lung Cancer partnership sites offer LCS.
Interpretaion: Although partnering with the GO2

Foundation for Lung Cancer expands LCS capacity and
access, geographic disparities persist in rural areas and
those without strong programs, leaving the nationally
integrated VA system with an opportunity to leverage
regional resources to distribute and coordinate LCS
services better to ensure equitable access.
Lung cancer screening (LCS) with low-dose CT (LDCT)
scanning of the chest has been shown to reduce lung
cancer mortality in large randomized trials.1,2 Since
December 2013, the US Preventive Services Task Force
has recommended LCS for high-risk individuals (those
55-80 years of age who currently smoke cigarettes or
quit within the past 15 years, with at least 30 pack-years
total smoking history), and Medicare reimburses LCS
for eligible beneficiaries if screening occurs in approved
LCS centers that meet quality standards.3,4 In response,
many hospitals developed LCS programs, but faced
several barriers and had few incentives to coordinate
services or share resources. Perhaps in part because of a
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lack of coordination across regions, unequal distribution
of resources to provide screening, and other reasons, the
distribution of Centers for Medicare and Medicaid
Services-approved LCS centers across the country
remains uneven.5 Unfortunately, populations with
increased risk of lung cancer incidence and mortality,
such as rural and socioeconomically marginalized
communities, typically have lower access to this
preventive service.6-8

By contrast, the Veterans Health Administration (VA)
is uniquely positioned as the largest nationally
integrated US health care system to assess need and
resources across the system and to leverage VA
regional networks to plan services to ensure equitable
access. Recognizing the increased risk of lung cancer
in the Veteran population, the VA was an early
adopter of LCS, beginning with a demonstration
project in eight VA facilities from 2013 through
2015.9 Since then, a growing number of VA facilities
have begun offering LCS, but screening rates remain
low nationally in the VA (a challenge observed
outside of the VA as well).10-12 To improve LCS
uptake, in June 2020, the VA entered a partnership
with the GO2 Foundation for Lung Cancer. This
public-private partnership is intended to allow
Veterans enrolled in the VA health care system to
access LCS at more than 750 GO2 Foundation for
Lung Cancer screening centers, to raise awareness
among Veterans and VA providers about LCS, and to
share best practices for LCS implementation.13

To date, it remains unclear how well access to LCS and
screening rates within the VA match the geographic
distribution of LCS-eligible Veterans in the population
and the degree to which the new GO2 Foundation for
Lung Cancer partnership will address existing gaps in
LCS access. In this study we sought: (1) to assess the
geographic distribution of VA facilities that offer LCS
relative to need in the population (determined by
estimated LCS-eligible populations per state), (2) to
compare estimated LCS rates (numbers of unique
Veterans screened among the estimated LCS-eligible
population) across states and VA service regions to assist
with future planning and allocation of resources, and (3)
to characterize the extent to which locations of GO2

Foundation for Lung Cancer partner sites address
geographic gaps in LCS availability. Given the
heightened lung cancer risk in rural populations,14 we
were particularly attentive to availability of LCS through
the VA or GO2 Foundation for Lung Cancer partnership
sites in rural areas.
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Methods
This study was approved by the VA Bedford (Identifier: RW0008H)
and the VA Boston (Identifier: 1590535) Institutional Review Boards.

Study Population: Veterans Who Underwent Initial LCS in
a VA Facility

To determine the number of unique Veterans who underwent LCS
during the study period, we identified initial episodes of LCS among
Veterans 55 to 80 years of age that occurred in VA facilities from
2013 through 2019 from the VA’s Corporate Data Warehouse.15 We
captured initial LCS examinations by these criteria: (1) a Current
Procedural Terminology code corresponding to LDCT scanning for
LCS (G0297, S8023), (2) LDCT scan or noncontrast CT scan of the
chest with a Lung CT Screening Reporting & Data System16 category
included in the radiology report, or (3) clinical reminder in the VA’s
electronic health record indicating that the Veteran agreed to
undergo LCS followed by chest CT scan within 90 days. We then
calculated the number of unique Veterans who underwent initial
LCS, aggregated to each VA medical center.

Geographic Distribution of LCS Services

We mapped locations of all 139 VA medical centers in the United
States (excluding US territories) using the Microsoft Excel 365
ProPlus 3D-Map tool (Microsoft), indicated whether we found
evidence of LCS at the facility, and graphically displayed LCS
volume at each VA facility using heatmaps. We considered VA
facilities that screened fewer than 25 unique Veterans from 2013
through 2019 as performing “sporadic LCS.” We subsequently
mapped locations of GO2 Foundation for Lung Cancer LCS
programs, as listed on the GO2 Foundation for Lung Cancer
website17 as of December 14, 2020. We used data on percent of rural
Veterans enrolled in the VA system by state and by VA facility from
the VA Office of Rural Health’s Fiscal Year 2015 Rural Veterans
Health Care Atlas, which categorizes rurality based on Rural-Urban
Commuting Area classifications of the US census tract corresponding
to the Veteran’s residence.18,19

Estimated Rates of LCS Among Eligible Veterans

We estimated LCS rates and 95% CIs by state and VA service
region (numerator, number of unique Veterans with evidence of
LCS in that geographic unit; denominator, estimated LCS-eligible
Veterans in the population of that geographic unit). We used data
on the 2018 Veteran population by state and VA regional service
360 Original Research
unit from the VA National Center for Veterans Analysis and
Statistics.20 We further refined these denominators to account for
age and smoking history to approximate LCS-eligible populations,
as described subsequently herein. Of note, the VA National
Center for Veterans Analysis and Statistics reports data on all
living Veterans, not just those enrolled in the VA health care
system, so our denominators (and consequently our estimated LCS
rates within the VA system) are imprecise. However, our focus is
on relative differences in estimated LCS rates across geographic
units (ie, rate ratios comparing LCS rates in different geographic
units, correlation between estimated LCS rates and need in the
population), rather than absolute LCS rates; our estimates are
suitable for this purpose.

By State: We used 2018 Behavioral Risk Factor Surveillance System
data from the Centers for Disease Control and Prevention21 to estimate
proportions of LCS-eligible Veterans for each state based on age and
smoking history (55-79 years of age and smoked within prior 10
years, criteria that approximate Triplette’s validated criteria for
identifying likely LCS-eligible individuals22); see e-Appendix 1 for
details. We then multiplied these proportions of LCS-eligible
Veterans by each state’s Veteran population to determine estimated
populations of LCS-eligible Veterans in each state. To calculate LCS
rates by state, screened Veterans were assigned to their state of
residence, which in some cases differed from the state in which they
underwent LCS, because our estimated state denominators
(Behavioral Risk Factor Surveillance System sampling and Veteran
populations) were based on state of residence.

By VA Service Region: The national VA system comprises 18 regional
service networks (ie, Veterans Integrated Service Networks [VISNs]),
with each VA facility assigned to one VISN.23 We estimated LCS-
eligible populations per VISN in a three-step process: (1) first, we
approximated the 55- to 80-year-old population from the overall
Veteran population per VISN by adding 50% of the 45- to 64-year-
old age group to 75% of the 65- to 84-year-old age group; (2) next,
we multiplied this number for each VISN by the estimated
proportion of Veterans in this age range who would meet LCS
smoking pack-year criteria (we used 32%, informed by VA
calculations for planning the VA LCS demonstration project24); and
(3) finally, we multiplied this number by a factor to account for
differences between national and VISN-specific smoking rates, using
data from the 2018 Survey of Veteran Enrollee’s Health and Use of
Health Care.25
Results
We identified 71,898 Veterans who underwent LCS in a
VA facility between 2013 and 2019. We identified LCS

examinations in 96 of 139 VA facilities (69.1%) in 44 states,

with substantial variation in distribution across the country

(Fig 1). Volume of LCS within facilities varied widely,

including 20 facilities that offered only sporadic LCS (< 25

unique Veterans screened between 2013 and 2019) and 40

facilities that each screened > 500 Veterans during the

study period (LCS volume indicated by heatmap in Figs 1

and 2). Whereas several states had multiple VA facilities

that performed LCS, six states had none, despite an

estimated 86,893 LCS-eligible Veterans living in these

states (Delaware, 3,839; North Dakota, 7,249; South
Dakota, 9,979; Montana, 13,626; Kansas, 24,846; and Iowa;
27,354) (Table 1). Every VA service region had VA
facilities that performed LCS, but the number of screening
facilities was not distributed evenly according to estimated
populations of eligible Veterans (Table 2). For example, we
identified more than twice as many VA facilities that
perform LCS in VISN 12 (VA Great Lakes Health Care
System) compared with VISN 15 (VA Heartland
Network), despite similar estimated populations of LCS-
eligible Veterans (VISN 12, five LCS facilities for an
estimated 123,837-person population; VISN 15, two LCS
facilities for an estimated 121,213-person population).

We observed marked variation in LCS rates across states
and VA regional networks (Fig 1, Tables 1, 2), with only
[ 1 6 0 # 1 CHE S T J U L Y 2 0 2 1 ]



Figure 1 – Heatmap showing LCS in VA medical centers in the United States, 2013 through 2019: locations of VA medical centers and Veterans
screened in VA centers per 10,000 eligible by state. LCS ¼ lung cancer screening; VA ¼ Veterans Health Administration.
weak correlation between estimated LCS rates and need,
determined by estimated LCS-eligible Veterans in the
population (state-level correlation coefficient, –0.044;
VISN-level correlation coefficient, –0.30). Overall,
Northeastern states showed the highest estimated LCS
rates and Western states showed the lowest rates, with
variability across Midwestern states. In 15 states (seven in
the West, five in the South, two in the Midwest, one in the
Northeast), we estimated that < 1% of eligible Veteran
residents had undergone LCS, whereas in two
Northeastern states (Connecticut and Rhode Island), we
estimated that > 20% of LCS-eligible Veteran residents
had undergone screening. Estimated LCS rates varied
more than 30-fold across VA service regions, ranging
from< 0.5% in VISN 4 (Pennsylvania and Delaware) and
Figure 2 – Heatmap showing LCS in VA medical centers in the United States,
sites and top 25% of states with highest percent of rural enrollees. LCS ¼ lu

chestjournal.org
the Rocky Mountain network (VISN 19) to
10.4% (95% CI, 10.2%-10.6%) in the highest-screening
region (VISN1, VA New England; rate ratio, 33.6
[95% CI, 30.8-36.7] for VA New England vs VISN 4).

Access to LCS was limited for Veterans living in rural
areas. Among the 20 VA medical centers that serve the
highest proportion of rural Veterans, six facilities (30%)
screened > 100 unique Veterans between 2013 and 2019,
whereas an additional six facilities performed only
sporadic LCS (Fig 3). Among the 12 states that serve the
highest proportions of rural Veterans (boldface values in
Table 1), only nine VA facilities performed more than
sporadic LCS. By visual inspection, distribution of GO2

Foundation for Lung Cancer partner sites largely mirror
2013 through 2019: location of GO2 Foundation for Lung Cancer Partner
ng cancer screening; VA ¼ Veterans Health Administration.
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TABLE 1 ] Estimated LCS Rates and Screening Facilities by State

US Census
Region or
State

Veterans
Screened

Estimated
Eligible

Population Estimated LCS Rate

VA Facilities
With

Any LCS

VA LCS Facilities After
Removing Sites

With < 25
Veterans Screened

GO2 Foundation
for

Lung Cancer
Partner Sites

Northeast

Connecticut 5,149 21,779 23.6 (23.0-24.3) 1 1 9

Maine 558 14,282 3.9 (3.6-4.2) 1 1 2

Massachusetts 2,671 36,627 7.3 (7.0-7.6) 2 2 20

New Hampshire 333 11,040 3.0 (2.7-3.4) 1 1 3

New Jersey 1,079 35,914 3.0 (2.8-3.2) 1 1 25

New York 3,304 108,648 3.0 (2.9-3.1) 4 4 47

Pennsylvania 591 125,686 0.5 (0.43-0.51) 5 4 87

Rhode Island 2,689 6,000 44.8 (43.1-46.5) 1 1 7

Vermont 234 5,326 4.4 (3.8-5.0) 1 1 0

Total Northeast 16,608 365,300 4.5 (4.5-4.6) 17 16 200

Midwest

Illinois 3,150 77,234 4.1 (3.9-4.2) 3 2 35

Indiana 1,068 70,905 1.5 (1.4-1.6) 2 1 28

Iowa 818 27,354 3.0 (2.8-3.2) 0 0 5

Kansas 638 24,846 2.6 (2.4-2.8) 0 0 2

Michigan 1,619 84,936 1.9 (1.8-2.0) 4 1 37

Minnesota 2,252 47,532 4.7 (4.5-4.9) 2 1 5

Missouri 2,892 66,445 4.4 (4.2-4.5) 2 2 15

Nebraska 1,192 17,005 7.0 (6.6-7.4) 1 1 8

North Dakota 5 7,249 0.1 (0.02-0.16) 0 0 2

Ohio 2,415 142,008 1.7 (1.6-1.8) 4 2 57

South Dakota 7 9,979 0.1 (0.03-0.14) 0 0 1

Wisconsin 666 57,416 1.2 (1.1-1.3) 1 1 21

Total Midwest 16,722 632,908 2.6 (2.6-2.7) 19 11 216

South

Alabama 1,030 56,263 1.8 (1.7-1.9) 3 1 16

Arkansas 1,253 29,042 4.34.1-4.6) 2 1 1

Delaware 12 3,839 0.3 (0.2-0.5) 0 0 1

District of
Columbia

23 10,552 0.2 (0.1-0.3) 1 1 3

Florida 10,330 236,493 4.4 (4.3-4.5) 6 5 59

Georgia 2,227 93,173 2.4 (2.3-2.5) 2 2 33

Kentucky 895 55,197 1.6 (1.5-1.7) 2 2 33

Louisiana 556 34,179 1.6 (1.5-1.8) 2 1 6

Maryland 389 43,052 0.9 (0.8-1.0) 1 1 11

Mississippi 576 32,119 1.8 (1.7-1.9) 2 2 4

North Carolina 4,035 77,137 5.2 (5.1-5.4) 3 3 40

Oklahoma 207 45,983 0.5 (0.39-0.52) 1 1 2

South Carolina 2,461 55,917 4.4 (4.2-4.6) 1 1 13

Tennessee 3,159 75,939 4.2 (4.1-4.3) 3 3 9

Texas 1,110 174,891 0.6 (0.60-0.67) 4 3 14

Virginia 1,874 82,739 2.3 (2.2-2.4) 3 3 35

(Continued)
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TABLE 1 ] (Continued)

US Census
Region or
State

Veterans
Screened

Estimated
Eligible

Population Estimated LCS Rate

VA Facilities
With

Any LCS

VA LCS Facilities After
Removing Sites

With < 25
Veterans Screened

GO2 Foundation
for

Lung Cancer
Partner Sites

West Virginia 430 27,080 1.6 (1.4-1.7) 1 1 2

Total South 30,567 1,133,597 2.7 (2.67-2.73) 37 31 282

West

Alaska 13 9,733 0.1 (0.07-0.23) 1 0 0

Arizona 905 60,374 1.5 (1.4-1.6) 2 2 1

California 2,969 185,042 1.6 (1.5-1.7) 7 6 33

Colorado 46 44,458 0.1 (0.08-0.14) 1 1 13

Hawaii 101 13,573 0.7 (0.6-0.9) 1 1 0

Idaho 450 14,832 3.0 (2.8-3.3) 1 1 2

Montana 8 13,626 0.1 (0.03-0.12) 0 0 1

Nevada 31 36,848 0.1 (0.06-0.12 1 0 6

New Mexico 39 24,367 0.2 (0.11-0.22) 1 1 0

Oregon 1,843 45,818 4.0 (3.8-4.2) 2 2 13

Utah 328 11,933 2.7 (2.5-3.1) 1 1 1

Washington 932 67,604 1.4 (1.3-1.5) 3 3 5

Wyoming 22 6,754 0.3 (0.1-1.3) 2 0 0

Total West 7,687 534,962 1.4 (1.41-1.47) 23 18 75

National total 71,584a 2,666,766 2.7 (2.67-2.70) 96 76 773

Data are presented as No. or percentage (95% CI). States in the highest quartile when ranked by proportion of rural Veterans among all enrolled Veterans
are shown in boldface. LCS ¼ lung cancer screening; VA ¼ Veterans Health Administration.
aExcludes 314 Veterans who were screened in a VA facility, but who lived outside the United States or whose state of residence was missing.
concentration of VA LCS services, with many sites along
the East Coast and in major West Coast cities, and fewer
screening centers in Midwestern and Western plains and
mountain states (Fig 2). Of note, partner sites provide
some, albeit in places limited, access in states where the
VA has yet to establish LCS programs: with the VA and
GO2 Foundation for Lung Cancer partnership, every state
now has at least one site where eligible Veterans can access
LCS. However, among > 750 GO2 Foundation for Lung
Cancer sites, only 50 are located in the 12 states with the
highest proportion of rural Veterans, and 33 of these are in
a single state (Kentucky; see boldface values in Table 1).
Discussion
In this first national analysis comparing rates of LCS
among estimated eligible Veteran populations in each
state and VA regional service unit, we found that LCS
rates and number of VA sites that performed screening
varied dramatically across both state and VA regional
service units. Importantly, our study was able to identify
critical gaps in LCS access across states that could be
masked when data are aggregated to the regional or
chestjournal.org
national level. To the best of our knowledge, we are also
the first to characterize the distribution of the LCS
screening centers added by VA’s new partnership with
the GO2 Foundation for Lung Cancer, which expands
LCS access for Veterans to several hundred sites outside
of the VA network. We found that both VA and GO2

Foundation for Lung Cancer LCS sites occur largely in
metropolitan areas in the East, Midwest, and along the
Pacific coast, with far fewer LCS sites for Veterans living
in rural areas in the central plains and Rocky Mountain
states.

We note that the geographic distribution of screening
facilities and the number of Veterans screened does not
always seem proportionate to state or regional need. For
example, Arkansas, Mississippi, and Louisiana are
among the states with the highest lung cancer incidence
and mortality in the United States, but VISN 16 has
among the lowest estimated LCS rates among VA
regional units.26 Despite the known higher lung cancer
risk among rural populations,14 Veterans in rural areas
have less access to LCS in the VA system, via the GO2

Foundation for Lung Cancer partnership, and through
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TABLE 2 ] Estimated LCS Rates and Screening Facilities by VA Service Region

Veterans Integrated Service Network
Veterans
Screened

Estimated Eligible
Population Estimated LCS Rate

VA Facilities
With LCS

1: VA New England Healthcare
System

11,837 113,787 10.4 (10.2-10.6) 7

8: VA Sunshine Healthcare Network 10,890 183,604 5.9 (5.8-6.0) 6

23: VA Midwest Health Care Network 4,704 121,804 3.9 (3.8-4.0) 3

2: New York/New Jersey VA Health
Care Network

4,447 118,374 3.8 (3.6-3.9) 5

9: VA MidSouth Healthcare Network 4,851 150,128 3.2 (3.1-3.3) 5

6: VA Mid-Atlantic Health Care Network 5,560 173,659 3.2 3.1-3.3) 6

15: VA Heartland Network 3,865 121,213 3.2 (3.1-3.3) 2

12: VA Great Lakes Health Care System 3,291 123,837 2.7 (2.6-2.7) 5

7: VA Southeast Network 5,358 212,981 2.5 (2.4-2.6) 6

20: VA Northwest Network 3,219 168,713 1.9 (1.8-2.0) 7

10: VISN 10: VA Healthcare System 4,945 303,904 1.6 (1.6-1.7) 9

21: VA Sierra Pacific Network 2,161 144,369 1.5 (1.4-1.6) 6

22: VA Desert Pacific Healthcare
Network

1,826 203,440 0.9 (0.86-0.94) 6

5: VA Capitol Health Care
Network

864 106,023 0.8 (0.76-0.87) 3

16: South Central VA Health Care
Network

1,849 247,328 0.7 (0.71-0.78) 6

17: VA Heart of Texas Health Care Network 1,124 165,287 0.7 (0.64-0.72) 4

19: Rocky Mountain Network 578 132,381 0.4 (0.40-0.47) 5

4: VA Healthcare—VISN 4 529 170,781 0.3 (0.28-0.33) 5

Data are presented as No. or percentage (95% CI). LCS ¼ lung cancer screening; VA ¼ Veterans Health Administration.
Medicare than individuals in urban areas, demonstrating
continued disparities in this marginalized population.7,8

Expansion of access via the GO2 Foundation for Lung
Cancer partnership provides some additional rural LCS
locations and certainly increases LCS capacity in many
densely populated urban areas with high concentrations
of eligible but unscreened Veterans. However, by visual
inspection, a number of states, including several in the
highest quartile of proportion of rural Veterans enrolled,
have comparatively limited LCS access even after the
addition of GO2 Foundation for Lung Cancer sites.

Although LCS has increased over time in the national
VA system,10 overall LCS rates remain unacceptably
low. In both the VA system and outside of the VA, less
than 5% of eligible individuals have been screened for
lung cancer nationally,10,11 compared with 65% to
85% of Veterans screened for colorectal cancer in
Medicare and the VA, respectively.27 The VA and GO2

Foundation for Lung Cancer partnership represents a
step in the right direction and likely will increase LCS
rates by augmenting capacity, which has been associated
364 Original Research
with LCS rates in other studies.11,28 However, by visual
inspection and by the number of LCS sites added in
states with high proportions of rural Veterans, the GO2

Foundation for Lung Cancer partnership does not seem
to address fully the rural disparities in LCS access.
Moreover, the extent to which Veterans and VA
providers will capitalize on the option to obtain LCS
through GO2 Foundation for Lung Cancer screening
centers remains unknown. Even if there is robust use by
Veterans of LCS through GO2 Foundation for Lung
Cancer sites, successful care coordination across health-
care systems is challenging because of the lack of a
shared electronic medical records, imaging systems, or
well-established relationships between providers.29,30

Breakdowns in communication and fragmentation of
care create the potential for lower-quality care, higher
costs, and worse outcomes for patients.31 Thus, the VA
also should pursue other options beyond the GO2

Foundation for Lung Cancer partnership to ensure
equitable LCS access. One promising strategy to increase
LCS access and uptake in underserved rural areas is
to offer screening through a mobile LDCT imaging
[ 1 6 0 # 1 CHE S T J U L Y 2 0 2 1 ]



Sporadic LCS* (6 facilities)

% Rural Veterans US Census Region

96.3 Midwest

89.4 Midwest

80.4 West

72.2 Midwest

70.1 Midwest

66.3 Northeast

* < 25 Veterans screened per site

Moderate volume LCS* (4 facilities)

% Rural Veterans US Census Region

88.0 Northeast

75.5 South

68.2 South

65.1 South

*100-399 Veterans screened per site

Higher volume LCS* (2 facilities)

% Rural Veterans US Census Region

75.5 Northeast

65.9 South

*400-599 Veterans screened per site

No LCS detected (8 facilities)

% Rural Veterans US Census Region

82.7 South

76.4 Midwest

72.7 West

69.4 West

71.0 Midwest

68.3 Midwest

67.5 Northeast

66.4 Midwest

Figure 3 – Pie chart showing LCS volume at the top 20 rural-serving Veterans Health Administration medical centers. LCS ¼ lung cancer screening.
scanner unit,32,33 which then can transmit images to a
VA facility in the region with an existing LCS
program for interpretation and recommendations for
next steps.

A precedent exists for coordinating LCS services at the
regional level in the VA system. In 2017, the VA
New England Healthcare System (VISN 1) approved a
policy to support and coordinate LCS services across
the eight VA facilities in the regional network using a
hub-and-spoke model. The VISN provided resources to
support LCS implementation in the region, including
funding for LCS nurse coordinators (effort supported
depended on projected LCS-eligible Veterans served by
the facility) to champion LCS and coordinate care
before and after LCS; provided support to activate
standardized clinical reminders for LCS in the VA’s
electronic medical record; provided support to
implement software to track LCS findings and any
needed evaluation; and provided a regional LCS
council including LCS coordinators and physician leads
that holds regular calls to share best practices across
sites and to troubleshoot barriers to implementation.
Likely in part because of this concerted effort to
chestjournal.org
support and coordinate LCS services across the region,
VISN 1 achieved estimated LCS rates substantially
higher than any other VA regional service unit, and
even the two states in New England that rank in the
highest quartile of proportion of rural Veterans showed
estimated LCS rates well above the VA’s national
average (estimated LCS rates: Vermont, 4.4% [95% CI,
3.8%-5.0%]; Maine, 3.9% [95% CI, 3.6%-4.2%]; United
States, 2.7% [95% CI, 2.67%-2.70%]).

Our study has limitations. We may have misestimated
the numerator of screened Veterans if LCS examinations
were miscoded as diagnostic CT scans or vice versa. We
may have misestimated the denominator of LCS-eligible
Veterans if self-reported smoking histories in survey
data were inaccurate or if age across the 45- to 85-year-
old range was distributed unequally. Critically, these
inaccuracies are unlikely to affect specific geographic
units disproportionately, increasing confidence in the
relative differences we observed. Most conclusions about
geographic distribution and gaps in services were based
on visual inspection, rather than spatial analysis
methods. Because our analysis is focused on VA services,
our estimated LCS rates do not account for Veterans
365
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screened outside the VA; we do not include Veterans who
may have been screened in GO2 Foundation for Lung
Cancer sites, because we captured LCS performed through
2019 and the VA and GO2 Foundation for Lung Cancer
partnership did not begin until June 2020. Of note, the true
rate of LCS among Veterans likely is higher than what we
report, given that some Veterans may have undergone
screening in the private sector (ie, our numerator may be
too low) and that not all Veterans included in our Veteran
population estimates receive their care through the VA
system (ie, our denominator is too high).

Interpretation
As a nationally integrated health system with potential
for service coordination across regional units, the VA is
uniquely positioned to provide high-quality LCS, to
address observed inequalities in LCS access to mitigate
disparities in rural and underserved areas, and
ultimately to reduce lung cancer mortality. An early
adopter and innovator in the field of LCS from the time
of the carefully planned and coordinated eight-site VA
LCS demonstration project,9 the VA has developed best
practices for high-quality LCS (eg, standardized clinical
reminders for use in the VA’s common electronic
366 Original Research
medical record, VISN 23’s pulmonary nodule evaluation
tracking software system, VA Portland’s centralized LCS
program model) and has leveraged its national network
successfully to spread these best practices to other VA
sites.24,34,35 To continue to improve LCS quality, access,
and uptake among eligible Veteran populations, critical
next steps include raising awareness among Veterans
and VA providers about LCS, including the option for
screening at GO2 Foundation for Lung Cancer partner
sites; setting goals and incentives for providers to offer
LCS to eligible Veterans; continuing to expand LCS
access by coordinating services across regional units
using successful hub-and-spoke models such as VA New
England’s; and supporting facilities that offer LCS with
resources and infrastructure to promote high-quality
screening, evaluation of screen-detected abnormalities,
and downstream cancer care.36,37 With the new
multimillion-dollar VA Lung Precision Oncology
Program, which will provide funding for 18 VA medical
centers across the country to expand and coordinate
LCS and precision oncology services within their VISNs,
the VA again demonstrates its commitment to ensuring
equitable access to reduce lung cancer mortality for all
Veterans.38
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