
Distribution andGeographic Accessibility of Lung
Cancer Screening Centers in the United States

To the Editor:

Lung cancer is the leading cause of cancer death in the United States in
part because only 15% of lung cancers are diagnosed at a curable stage
(1). Screening with low-dose computed tomography (LDCT) has been
shown to reduce lung cancermortality byup to 20% (2), and theUnited
States Preventive Services Task Force recommends annual screening
with LDCT for high-risk adults aged 55–80 years with a 30-pack-year
smoking history and who currently smoke or have quit within the
previous 15 years. Despite this recommendation, uptake of screening
has been poor, and in 2015, less than 4% of those eligible were screened
(3). The United States Preventive Services Task Force recommends
screeningbeconducted infacilitieswith licensedstaffwithexperience in
interpreting LDCT scans and a team of specialists who can provide
appropriate follow-up. Although underuse of lung cancer screening
may be due to a number of potential barriers, here we specifically
investigate spatial access to lung cancer screening centers.

Methods
Data sources.Weuseddata (asof June2019) fromtheGO2Foundation
for Lung Cancer to obtain the geographic location of each Screening
Center of Excellence (SCOE) (4) (which is equivalent to the Lung

Cancer Screening Registry from the American College of Radiology),
data from the U.S. Centers for Disease Control and Prevention about
age-adjusted lung cancer mortality rates for each county in the 48
contiguous states of theUnited States (5), andCountyHealthRankings
and Roadmaps data about adult smoking rates and racial makeup of
eachcounty(6).TheSCOEdesignationrecognizesmedical facilities that
provide responsible, high-qualityLDCTscreening for earlydetectionof
lung cancer and comply with comprehensive standards based on best
practices. This study was based on publicly available data that did not
include patient information and therefore did not require institutional
review board approval.

Variables. Employing Jenks natural breaks, county-level age-
adjusted lung cancermortality and smoking rateswere categorized into
three levels (7). Counties with mortality rates above 53.2 deaths per
100,000 peoplewere classified as “highmortality”; 21.8–53.2 deaths per
100,000 people as “medium”; and,21.8 deaths per 100,000 people as
“low.”Countieswith smokingrates above21%wereclassifiedas “high”;
17–21% as “medium”; and,17% as “low.” In addition, racial
composition of counties was defined as having a non-Hispanic white
population,50% or.50%.

Analytical strategy. We used ArcGIS 10.8 software (ESRI) to
geocode SCOEs across the contiguousUnited States.We calculated the
Manhattan distance drive-time from these centers using ArcGIS
Network Analyst (8) and created 30- and 60-minute drive-time
polygons around each SCOE.We chose 60-minute drive-time as our

30- and 60-Minutes Drive-time and High Lung Cancer Mortality Rate by County

High Mortality Rate

30-min drive-time

60-min drive-time

State

SCOE sites

0 90 180 360 540 720
Miles

N

Figure 1. The 30- and 60-minutes drive-time and high lung cancer mortality rate by county. SCOE = Screening Center of Excellence.
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primary threshold for analysis based on previous studies that have
demonstrated that a drive-time beyond 60minutes limits care-seeking
among patients (9). We then determined the number, location, and
racial distribution of counties with a highmortality rate of lung cancer
and high smoking rates with screening services beyond 60 minutes’
drive-time (10).

Results
Of the total number of U.S. counties (3,139), high lung cancer
mortality rates were 1,149 (37%); medium, 1,526 (49%); and low,
464 (15%). More than a third (36%) of the counties with high lung
cancer mortality rates (416/1,149) were beyond 60 minutes’ drive-
time from an SCOE. In addition, 61% (369/554) of counties with
high adult smoking rates were beyond 60minutes’ drive-time from
an SCOE. These counties had a combined population of
approximately 60.5 million people, about 19% of the country’s
population. In addition, whereas one county with a population of
615,397 had 20 SCOEs, there were 2,796 counties (combined
population of 76,901,223) without a single SCOE.

Of the 698 geocoded SCOEs, there is a large cluster in the
Northeast andMidwestern corridors of the United States, whereas
many high-mortality low-access counties are clustered in the
Appalachian and Southeastern regions of the United States (Figure 1).
Figure 2 highlights counties with high smoking and high lung cancer
mortality rates that arebeyond60minutes away fromanSCOE(inred),
which are also clustered in the Southeastern and Appalachian regions.
Figure3presents theracial compositionof thesecountieswithhigh lung
cancer and smoking rates. The counties with a non-Hispanic white
population,50% (red) are clustered mostly in theMississippi Delta
and Alabama Black Belt regions.

Discussion
To our knowledge, this is the first study to map and characterize
geographic access to SCOEs in theUnitedStates and identify high-need
areas not currently served. Counties with high rates of lung cancer
mortalityandpoor access to anSCOEhave a combinedpopulationof
80.5 million, which is 25% of the entire U.S. population. This
suggests that, formanypeople, geographic barriersmaybe aprimary
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Figure 2. Distribution of counties with high smoking and lung cancer mortality rates beyond 60 minutes from an SCOE. SCOE = Screening Center of
Excellence.
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factor in the decision not to pursue lung cancer screening. These
counties are locateddisproportionately in the resource-poor areas of
the Southeast and Appalachia, which have also observed an
exponential increase in lung cancer mortality in recent years (11).
Moreover, rates of adenocarcinoma are rising fastest in rural
counties and those increases are occurring at a higher rate inAfrican
Americans (12). Clearly, expanding screening services in these
regions is critical.

Although this study provides valuable new insight into the spatial
distribution of SCOEs, there are limitations. First, the travel time
analysis used omits the travel time analyses for Alaska and Hawaii
becauseof thepotential fornon–road-based travel. Second,wereliedon
secondary data, collected primarily for public reporting purposes.
Geographic access is only one dimension of access to care, but it
representspotentialaccess (13) forpopulationswithinregionsservedby
SCOEs. Nonspatial factors such as lack of transportation, trust in
providers, test results that were inconclusive, the need for annual
screening (14), and unreimbursed direct and indirect costs for
downstream diagnostic testing and procedures may also present
barriers touptakeandshouldbemodeledtogetherwithspatial factors to
predict use. Notwithstanding these limitations, our work augments
previous calls for more screening centers needed to care for the high

number of rural smokers at risk for lung cancer (15–17). While a
previous study demonstrated an inverse relationship between driving
distance to a screening facility and population density (18), our work
adds to recent literatureusinga roadnetworkanalysis to calculate travel
distances, which found that 18% of U.S. counties had no access to
screening centers (19). Furthermore, the identified areas can also be
used to set up mobile screening units (20) that can function like a
stationary spoke site.

Conclusions
Lungcancer screeningneeds tobeaccessible outsideofurbancenters to
improve uptake. Our study has identified potential areas for setting up
screening centers for lung cancer.�
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Figure 3. Race distribution of counties with high smoking and lung cancer mortality rates beyond 60 minutes from an SCOE. SCOE = Screening
Center of Excellence.
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RatesofMajorCardiovascularEventsinSevereAsthma:
U.S. Real-World and Clinical Trial–Eligible Populations

To the Editor:

Clinical trials typically exclude patients having serious comorbidities
with the goal of recruiting only those patients who are likely to
successfully complete the trial (1–5). As a consequence, trial subjects
are expected to have a lower incidence of certain adverse events,
including cardiovascular events (CVEs), comparedwith patientswho

will be using those medications after approval. This discrepancy
between trial-eligible (TE) and real-world populations can
complicate the CV safety assessment of new drugs. This is
particularly concerning for patients with severe asthma who have a
higher risk of CV disease than patients without asthma or thosewith
milderasthma(6–9).Trials for severeasthmatreatmentsalsoexclude
patients with comorbid chronic obstructive pulmonary disease
(COPD); therefore, CV safety data are not available for this
subpopulation even though they will be using the same asthma
medications. Although differences in CVE incidence between TE
and real-world populations are not unexpected, the magnitude of
these differences is less clear. This study aimed to understand the
differences inCVEincidencebetweenTEandbroaderpopulationsof
patients with severe, suboptimally controlled asthma with and
without concomitant COPD.

Methods
This retrospective cohort study used insurance claims data in the
IBMMarketScan database from 2009 to 2018.We selected patients
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