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Introduction. The Centers for Medicare & Medicaid Services requires a written order of shared decision making
(SDM) visit in its coverage policy for low-dose computed tomography (LDCT) for lung cancer screening (LCS).
With screening eligibility starting at age 55, private insurance plans will likely adopt this coverage policy. This study
examined the implementation of SDM in the context of LCS among the privately insured. Methods. We constructed
two study cohorts from MarketScan Commercial Claims and Encounters database 2016-2017: a LDCT cohort who
received LDCT for LCS and an SDM cohort who had an LCS-related SDM visit. For the LDCT cohort, we exam-
ined the trend and factors associated with the receipt of SDM within 3 months prior to LDCT. For the SDM cohort,
we studied the trend and factors associated with LDCT within 3 months after an SDM visit. Results. For privately
insured adults aged <64, 93% (19,681/21,084) of the LDCT cohort did not have a billing claim indicating SDM,
although the uptake of SDM increased from 3.1% in 1Q2016 to 8.2% in 4Q2017 (P < 0.0001). For the SDM
cohort, 46% (948/2048) did not have a claim for an LDCT for lung cancer screening in the 3 months after the SDM
visit; this percentage increased from 29.5% in 1Q2016 to 61.8% in 3Q2017 (P < 0.0001). Limitations. Findings can-
not be generalized to other nonelderly adults without private insurance. Additionally, the rate of SDM identified
from claims may be underreported. Conclusions. We found a growing but low uptake of SDM among privately
insured individuals who underwent LDCT. The higher rate of LDCT in the SDM cohort than the rate reported in
national studies emphasized the importance of patient awareness.
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Introduction screening approach. The National Lung Screening Trial
(NLST) is a large-scale, multicenter trial sponsored by
the US National Cancer Institute to compare the effect
of low-dose computed tomography (LDCT) and chest
X-ray on lung cancer death rates among a high-risk pop-
ulation of current or former heavy smokers. Findings

Lung cancer is the leading cause of cancer-related deaths
in the United States, accounting for over 135,720 cancer
deaths in 2020." A diagnosis of lung cancer is often con-
sidered deadly because most patients are diagnosed at
advanced stage at which the survival prospect is poor.
As of 2020, the 5-year relative survival for lung cancer
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from the NLST confirmed the efficacy of LDCT, as
demonstrated by a 20% reduction in lung cancer death
compared to chest X-ray.”> The NLST offers the very
first clinical evidence of an efficacious screening proce-
dure for lung cancer and has led to a paradigm shift in
lung cancer screening.

Following the NLST trial, the US Preventive Services
Task Force (USPSTF) issued a Grade B recommenda-
tion for lung cancer screening with LDCT in adults aged
55 to 80 years who are current or former smokers with a
30 pack-year smoking history.® Although the prevention
provision of the Affordable Care Act mandates insurance
to cover preventive services with Grade A or B recom-
mendations from the USPSTF,* the USPSTF does not
provide billing codes for reimbursement. The Centers for
Medicare & Medicaid Services (CMS) began to cover
lung cancer screening with LDCT in 2015 and created
specific billing codes (G0297) for reimbursement.’ Unlike
other cancer screening procedures covered by CMS, the
coverage for LDCT is limited to beneficiaries who share
similar characteristics as the eligibility criteria of the
NLST. Specifically, those who are between 55 and 77
years old, asymptomatic of lung cancer, and current smo-
kers or former smokers who have quit smoking within
the past 15 years with a smoking history of at least 30
pack-years.’

The CMS coverage policy for LDCT also requires a
written order documenting a shared decision making
(SDM) visit with smoking cessation counseling when
submitting claims for LDCT with a specific billing code,
G0296. This unprecedented mandate of SDM by CMS in
its coverage of lung cancer screening can be viewed as a
strategy to facilitate better understanding of the pros and
cons of LDCT given the high false-positive rate reported
in the NLST.%” In addition, this mandate is considered a
personalized cancer screening practice as SDM has long
been considered a key component of patient-centered
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care. It is not clear whether and how prevalent private
insurance plans will adopt CMS policy mandating SDM
in the coverage of lung cancer screening with LDCT.
This information is critically important because many
privately insured individuals meet the age eligibility cri-
terion for lung cancer screening; thus, informed decision
making facilitated by SDM could potentially spare thou-
sands of working-age adults from the invasive diagnostic
procedures following false-positive findings from LDCT.

This study examined the implementation of SDM in
the context of LDCT for lung cancer screening among
individuals who were under the age of 65 and have pri-
vate insurance.

Methods

We used MarketScan Commercial Claims and Encounters
(CC&E) database from October 1, 2015, to December
31, 2017. The MarketScan Research Databases contain
paid claims, encounter data, and enrollment information
collected from a selection of large employers, health
plans, and government and public organizations, cover-
ing private sector health data from approximately 350
payers.® The MarketScan CC&E database collects data
from active employees, early retirees, ex-employees with
continued coverage through Consolidated Omnibus
Budget Reconciliation Act, as well as spouses and
dependents covered by the employer-sponsored plans.®
We limited the study population to individuals under 65
years of age to fully capture the practice pattern gov-
erned by private insurance because once a person
reaches age 65, Medicare will become the primary payer.
We included a 3-month time window to allow for dis-
cussions that occurred during an SDM visit to take
effect on individuals’ subsequent decisions on whether
to undergo LDCT for lung cancer screening. We
imposed continuous enrollment requirement to allow
complete data capture during this observational window
and to apply claims-based algorithm to calculate comor-
bidity scores.” To explore whether the rate would be
substantially higher with longer duration of follow-up,
we conducted a sensitivity analysis with a 6-month time
window.

We constructed two study cohorts: an LDCT cohort
using Current Procedural Terminology (CPT) code
G0297 or S8032 and an SDM cohort via the CPT code
for SDM counseling visits (G0296). Although individuals
may have more than one LDCT screening or SDM dur-
ing our 2+ year study period as annual screening is rec-
ommended, we limited our study cohort to the first
LDCT or SDM identified from the MarketScan data to
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capture the initial decision making regarding lung cancer
screening. The reasons for constructing two study
cohorts were twofold: 1) to better understand the actual
implementation of SDM in lung cancer screening setting
and 2) to explore whether SDM may have an impact on
individuals’ subsequent decision to undergo screening
with LDCT among nonelderly individuals with private
insurance. Specifically, for the LDCT cohort, we exam-
ined the quarterly trend of receiving SDM on or within 3
months prior to the day of LDCT to determine the
extent to which CMS mandate of SDM was implemen-
ted in private insurance plans. We then conducted multi-
variable logistic regression to assess factors associated
with the receipt of SDM before LDCT. For the SDM
cohort, we reported the quarterly trend of receiving
LDCT on or within 3 months after the day of SDM visit
to examine individuals’ screening behavior subsequently,
followed by multivariable logistic regression to explore
factors associated with the receipt of LDCT after SDM.
Figure 1 depicts the construction of each study cohort
and the corresponding study time frame and duration of
observation (i.e., 3-month follow-up in base case analysis
v. 6-month follow-up in sensitivity analysis).

We conducted Cochran-Armitage test to evaluate the
statistical significance of the quarterly time trends,
including 8 quarters for the LDCT cohort and 7 quarters
for the SDM cohort in the base case analysis.'”
Covariates in the logistic regressions included age, gen-
der, comorbidity score, geographic region, insurance
plan type, whether the individual was the primary insur-
ance holder, and calendar year. Although we imposed 3-
month continuous enrollment prior to the index event
(i.e., LDCT or SDM) to maximize sample size, each per-
son’s comorbidity score was computed from the inpati-
ent and outpatient claims in the 6 months prior to the
index event using a modified Charlson algorithm devel-
oped by Klabunde et al.” For the vast majority of the
study cohort, the algorithm used ICD10 diagnoses codes
from inpatient and outpatient claims. If a person was
not continuously enrolled for the 6-month duration, we
designated his/her comorbidity as “unknown.” For those
whose index dates were in 1Q2016, we used a combina-
tion of ICD-9 and ICD-10 codes to calculate comorbid-
ity scores as the ICD-10 codes were implemented on
October 1, 2015. Geographic location was characterized
by census divisions. Insurance type was classified into
four groups: preferred provider organizations (PPOs),
health maintenance organization (HMOs), high deducti-
ble plans, and others. High deductible plans included
two plan types with high deductible features in the
MarketScan data: consumer-driven health plans and

high deductible health plans. All analyses were per-
formed in 2020 using SAS version 9.4 (SAS Institute,
Cary, NC). This study was exempt from the institutional
review board at the authors’ institution.

Results

Receipt of SDM Among Privately Insured
Individuals Who Underwent LDCT for Lung
Cancer Screening

The LDCT cohort consisted of 21,084 individuals who
received LDCT for lung cancer screening between
January 1, 2016, and December 31, 2017. The uptake of
SDM exhibited a significant upward trend, from 3.1% in
1Q2016 to 8.2% in 4Q2017 (P < 0.001; Figure 2A). A
similar trend was found in the sensitivity analyses that
extended the observational time window to 6 months
prior to LDCT, with the uptake of SDM increasing from
4.8% in 2Q16 to 8.5% in 4Q17 (Figure 2A). Although
most privately insured individuals who received LDCT
were between age 55 and 77, 4.16% (877/21,084) were
younger than 55 and did not meet CMS coverage policy
criteria for age (Table 1).

Results from the logistic regression showed that three
factors were significantly associated with having an
SDM visit prior to the receipt of LDCT: age, geographic
region, and time (Table 1). Individuals who were age 55
years and over (odd ratio [OR] 1.89 for age 55-59 v.
<55; OR 1.79 for age >60 v. <55) and received LDCT
in 2017 (OR 1.44 v. 2016) were significantly more likely
to have received SDM within the 3 months prior to
LDCT. Compared with the privately insured who under-
went LDCT and resided in New England region, those
who lived in East North Central and West North Central
region were more likely to receive SDM whereas those in
Mid Atlantic, West South Central, and Pacific region
were less likely to receive SDM. Results from the logistic
regression in the sensitivity analysis (i.e., with 6-month
observational time window) reached similar conclusions
with slight difference in the pattern of geographic varia-
tion (results not shown).

Receipt of LDCT Among Privately Insured
Individuals Who Had an SDM Consultation for

Lung Cancer Screening

The SDM cohort included 2048 individuals with an
SDM visit between January 1, 2016, and September 30,
2017. The percentage of individuals who received LDCT
within 3 months following the SDM visit increased from
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Note: LDCT=low-dose computed tomography, SDM=shared decision making, *: index date
began Jan 1, 2016 and after to allow at least 3-month claims data to calculate comorbidity.

Figure 1 Study cohorts and corresponding study time frame.
LDCT, ow-dose computed tomography; SDM, shared decision making.
*Index date began January 1, 2016, and after to allow at least 3-month claims data to calculate comorbidity.

29.5% in 1Q2016 to 61.8% in 3Q2017 (P < 0.0001,
Figure 2B). Figure 2B also shows a similar trend but
slightly higher rates of LDCT when extending the obser-
vation time window to 6 months after SDM. Among the
privately insured with a claim indicative of an SDM visit,
approximately 6% (122/2,048) were younger than 55
years old.

Results from the logistic regression show a statisti-
cally significant association between the receipt of
LDCT after an SDM visit and five variables: age, gen-
der, geographic region, plan type, and calendar year.
Among individuals in the SDM cohort, those who were
older than age 55 (OR 6.27 for age 55-59 and 7.07 for
age >55 v. <55), enrolled in an HMO plan (OR =
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Figure 2 (A) Percent individuals in the LDCT cohort who had an SDM visit on or within 3 months versus 6 months prior to the
day of LDCT. (B) Percent individuals in the SDM cohort who underwent LDCT on or within 3 months versus 6 months after

the day of SDM visit.

LDCT, low-dose computed tomography; SDM, shared decision making.

*Although the percentage should be higher with longer duration of follow-up, the denominator was different for analysis with 3- versus 6-month
follow-up because the sample size reduced as we extended the duration of continuous enrollment from 3 to 6 months.

Source: Authors’ analysis of MarketScan data for 2016-2017.

1.45 v. PPO) and had the SDM visit in 2017 (OR =
1.72 v. 2016) were significantly more likely to undergo
LDCT. Privately insured individuals who had an SDM
visit from the West North Central and East South
Central regions were more likely to have undergone
LDCT, compared to those from the New England

region. Females were significantly less likely to undergo
LDCT after an SDM visit (Table 2). Findings from
the logistic regression in the sensitivity analysis were
largely similar to those in the base case analysis, with
small discrepancies in geographic variations (results
not shown).
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Table 1 Factors Associated With Having an SDM Visit Prior to LDCT (LDCT Cohort)

LDCT Cohort

N % with SDM OR (95% C1)

Total 21,084 6.65% —
Summary: 93% of adults with LDCT did not have SDM in the 3 months prior to the LDCT
Age

<55 877 3.65 1

55-59 9296 7.00 1.89 (1.31, 2.72)

60-64 10,911 6.60 1.79 (1.24, 2.57)
Sex

Male 10,863 6.90 1

Female 10,221 6.39 0.92 (0.82, 1.03)
Census division

New England 1591 6.47 1

Mid Atlantic 3885 5.28 0.77 (0.60, 0.99)

South Atlantic 4625 5.77 0.85 (0.67, 1.08)

East North Central 4677 8.17 1.27 (1.01, 1.59)

West North Central 1178 11.63 1.87 (1.43, 2.45)

East South Central 2046 7.92 1.23 (0.95, 1.59)

West South Central 1452 3.65 0.57 (0.41, 0.80)

Mountain 715 7.27 1.09 (0.77, 1.55)

Pacific 915 4.59 0.67 (0.46, 0.97)
Relationship w/ employers

Primary insurance holders 14,473 7.09 1

Spouse/dependent 6,611 7.44 1.04 (0.92, 1.17)
Plan type

PPO 11,627 6.57 1

HMO 2439 7.71 1.16 (0.98, 1.38)

High deductible 3625 7.42 1.04 (0.90, 1.20)

Others 3393 5.36 0.75 (0.63, 0.89)
Comorbidities

0orl 16,191 6.48 1

2 2333 7.07 1.10 (0.92, 1.30)

>3 1645 7.54 1.18 (0.97, 1.44)

Unknown 915 7.1 1.05 (0.81, 1.37)
Year

2016 7943 5.28 1

2017 13,141 7.49 1.44 (1.28, 1.63)

CI, confidence interval; LDCT, low-dose computed tomography; OR, odds ratio; SDM, shared decision making.

Source: Authors’ analysis of MarketScan data for 2016-2017.

Discussion

Private insurance plans tend to adopt reimbursement
policies established by CMS. In the case of LDCT, pri-
vate insurance plans are required to cover this screening
service for eligible individuals as it received a Grade B
recommendation from the USPSTF. However, the USPSTF
recommendation does not mandate insurance coverage
for SDM, which was required by CMS. We are inter-
ested in understanding the implementation of SDM
among privately insured individuals who are not regu-
lated by CMS. Our analysis showed an upward trend in
adopting CMS requirement for an SDM visit before

LDCT, although the increase has been slow. Nearly 3
years after CMS coverage policy took effect, only 8.2%
of privately insured individuals who underwent LDCT
for lung cancer screening had a billing record indicating
SDM visits. We also found that approximately 40% of the
privately insured individuals who had an SDM visit did
not undergo LDCT subsequently, suggesting that SDM
may have affected screening behaviors of the privately
insured by educating individuals about the harm-benefit
tradeoff of LCS.

Findings from the NLST were released in 2011 and
CMS coverage of LDCT for lung cancer screening did
not begin until early 2015. The initial hesitation for
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Table 2 Factors Associated With LDCT Screening Among the Individuals With an SDM Visit (SDM Cohort)

SDM Cohort
N % with LDCT OR (95% CI)

Total 2048 53.71% —
Summary: 44% of adults with SDM visit did not undergo LDCT in the 3 months after the SDM
Age

<55 122 15.57 1

55-59 929 54.68 6.27 (3.74, 10.51)

60-64 997 57.47 7.07 (4.22, 11.85)
Sex

Male 1053 55.75 1

Female 995 51.56 0.82 (0.69, 0.99)
Census division

New England 165 51.52 1

Mid Atlantic 332 52.71 1.23 (0.83, 1.83)

South Atlantic 439 47.61 0.84 (0.57, 1.21)

East North Central 501 57.29 1.08 (0.75, 1.55)

West North Central 149 63.76 1.74 (1.09, 2.79)

East South Central 202 64.85 1.75 (1.13, 2.72)

West South Central 92 44.57 0.75 (0.44, 1.28)

Mountain 94 43.62 0.69 (0.41, 1.17)

Pacific 74 48.65 0.82 (0.47, 1.45)
Relationship w/ employers

Primary insurance holders 1378 53.34 1

Spouse/dependent 670 54.48 1.09 (0.90, 1.32)
Plan type

PPO 1151 52.39 1

HMO 255 59.22 1.45 (1.08, 1.95)

High deductible 365 54.79 1.03 (0.80, 1.32)

Others 277 52.71 0.98 (0.74, 1.30)
Comorbidities

0orl 1477 53.49 1

2 210 56.19 0.93 (0.69, 1.26)

>3 165 55.15 1.05 (0.75, 1.46)

Unknown 196 51.53 0.95 (0.70, 1.30)
Year

2016 888 45.38 1

2017 1160 60.09 1.72 (1.43, 2.06)

CI, confidence interval; LDCT, low-dose computed tomography; OR, odds ratio; SDM, shared decision making.

Source: Authors’ analysis of MarketScan data for 2016-2017.

covering lung cancer screening largely reflected the con-
cern over an overall 23.3% false positive rate and
approximately 9% complication rate from invasive diag-
nostic procedures reported in the NLST.'' CMS man-
dated SDM as a personalized approach to assist health
care consumers making informed decision regarding
whether to undergo lung cancer screening. Uptake of
this well-intended strategy has been low (although
increasing) not only among the privately insured
reported in our study but also among Medicare benefici-
aries. A recent analysis of Medicare claims data found as
of December 2016 approximately 10% of beneficiaries
who received LDCT had an SDM visit on or in the 3

months prior to the day of screening.'? Predictors of
SDM found in that study were race, sex, geographic
regions, and educational attainment at neighborhood
level. It is worth noting that although the reimbursement
rate of LDCT was similar between Medicare and private
insurance (around $242), the median payment of SDM
visits (calculated from MarketScan CC&E) was higher
than CMS reimbursement rate ($37 v. $30); therefore,
the lower rate of SDM reported in our study than that in
Medicare (8.2% v. 10%) was unlikely driven by a lower
reimbursement rate of SDM in private insurance.

The slow uptake of SDM among individuals who are
interested in lung cancer screening may be caused by
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confusions over who is responsible to deliver this consul-
tation and which decision aid to use as CMS does not
offer specific guidance on either.'* !> Despite the avail-
ability of decision aids or templates to facilitate SDM in
lung cancer screening,'®!'” it remains unclear whether
SDM should be provided by primary care physicians
(PCPs) or imaging facilities."*'> Although several prac-
tice models have surfaced to meet the SDM requirement
mandated by CMS, such as the centralized approach
proposed by pulmonologists in the Cleveland Clinic,'®
the responsibility of delivering SDM most likely rests
upon PCPs, with support from members of their clinical
team such as navigators. Therefore, organizations such
as HMOs that already integrate PCPs in their care deliv-
ery system may be better positioned to implement this
CMS mandate. This might explain the slightly higher
rate of SDM prior to the receipt of LDCT and also the
higher rate of LDCT within 3 months of an SDM visit
among HMO enrollees compared to those enrolled in
other plans.

Approximately 60% of the privately insured decided
to undergo LDCT after an SDM visit, a rate similar to
that observed among primary care patients after receiv-
ing a decision aid on lung cancer screening.'® This rate is
considerably higher than the rates in the 6% to 15%
range estimated among screening eligible individuals
from national databases.”*?' Since CMS mandate of
SDM does not apply to the privately insured, the higher
screening rate observed in the SDM cohort likely reflects
the possibility that individuals who had an SDM visit
were those more interested in LDCT, thus biasing the
rate of lung cancer screening upward in our analysis.
This finding suggests that the overall low screening rate
observed among the screening-eligible population may
be in part driven by a lack of awareness of LDCT as an
effective screening modality. Indeed, a recent survey
showed that knowledge of lung cancer screening was
positively associated with willingness to screen.””> To
improve the screening rate, policy initiatives and inter-
ventions should focus on raising the awareness of the use
of LDCT for lung cancer screening among patients as
well as health care providers.

Our study reported a small percentage of the LDCT
cohort were younger than 55 years old, although CMS
limits the age eligibility criterion for lung cancer screen-
ing to age 55 to 77. The observation of LDCT use in this
young age group likely reflects the broader screening elig-
ibility criteria set forth by the National Comprehensive
Cancer Network (NCCN).** Specifically, the NCCN
lung cancer screening guideline lowered the starting age
to 50 years for smokers with one additional risk factor

for lung cancer. The USPSTF updated its lung cancer
screening guideline in July 2020, the draft recommenda-
tion widens the eligibility criteria from age 55 to 80 years
and a smoking history of 30 pack-years to age 50 to 80
and 20 pack-years.?* Therefore, the rate of LDCT screen-
ing is likely to increase both overall and especially among
individuals between the age of 50 and 54 years. An inter-
esting topic for future research is to examine the demand
for lung cancer screening among smokers from the theo-
retical framework of human capital investment, following
Kenkel’s work on the demand for breast examinations for
breast cancer screening and Pap tests for cervical cancer
screening.”

A recent analysis of the 2017 Behavioral Risk Factor
Surveillance System data documented a low rate of lung
cancer screening among eligible individuals nationwide
(~ 14.4%).' The study also reported wide variations in
lung cancer screening utilization across states, ranging
from 6.5% in Nevada to 18.1% in Florida.?! Our find-
ings of geographic variations both in the rate of SDM
before LDCT and the rate of LDCT after an SDM visit
suggested that in addition to the geographic variations in
screening utilization reported in prior research, the actual
screening practice can also differ substantially across
geographic regions. Future research should examine
whether such practice variation is associated with geo-
graphic variations in the supply of PCPs as well as lung
cancer screening facilities.

Our analysis had several limitations. First, we were
not able to determine the smoking status of individuals
because behavior variables were grossly underreported in
claims data.?® Therefore, although we were able to deter-
mine whether an individual who received LDCT met the
age eligibility criterion, we were not able to ascertain
whether the individual met the criteria related to smok-
ing history. Second, MarketScan database shares inher-
ent limitations of commercial claims data. For example,
findings from the MarketScan data cannot be general-
ized to other nonelderly adults without private insurance,
such as those enrolled in Medicaid. Neither do findings
from this analysis inform whether there is discrepancy in
LDCT or SDM by race and ethnicity as such information
is not available in MarketScan. Third, the rate of SDM
may be underreported in our study because SDM visits
were identified from claims data and anecdotal evidence
suggested some providers either did not bother to bill for
this service or were not aware that a unique billing code
existed for the SDM visit—although we did notice that
the rate of LDCT screening after SDM appears to be
increasing among the privately insured. Last, while it is
known that the quality of SDM conversations between
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patients and providers varies,”’ we were not able to exam-
ine the impact of the quality of the SDM conversations
on subsequent screening decisions.

In summary, our study provides the first empirical evi-
dence about the real-world implementation of shared
decision making for the purpose of advising the use of
LDCT for lung cancer screening among nonelderly indi-
viduals with private insurance. This information is clini-
cally and policy relevant because many heavy smokers
who are under the age of 65 and enrolled in private insur-
ance plans will meet the age eligibility criteria (i.e., 55—
77) for lung cancer screening. Claims data from private
insurance plans show a growing but low uptake of SDM
among privately insured individuals who underwent
LDCT. The higher rate of LDCT among individuals
who had an SDM visit than the screening rate reported
in national studies highlights the importance of raising
the knowledge and awareness of the use of LDCT for
lung cancer screening among patients and providers.

Acknowledgments

YCTS had full access to all the data in the study and takes full
responsibility for the integrity and accuracy of the data analy-
sis. YCTS and YX contributed substantially to the study design
and data analysis. YCTS, LMW, and RJV contributed to the
writing and interpretation of the manuscript.

ORCID iDs

Ya-Chen Tina Shih
Lisa M. Lowenstein
Robert J. Volk

https://orcid.org/0000-0001-7290-3864
https://orcid.org/0000-0003-3481-5980
https://orcid.org/0000-0001-8811-5854

References

1. American Cancer Society. Cancer facts & figures 2019
[cited May 11, 2020]. Available from: https://www.cancer
.org/research/cancer-facts-statistics/all-cancer-facts-figures/
cancer-facts-figures-2019.html

2. National Lung Screening Trial Research Team; Aberle
DR, Adams AM, et al. Reduced lung-cancer mortality
with low-dose computed tomographic screening. N Engl J
Med. 2011;365(5):395-409.

3. US Preventive Services Task Force. Final recommendation
statement: lung cancer: screening [cited March 10, 2020].
Available from: https://www.uspreventiveservicestaskfor
ce.org/Page/Document/RecommendationStatementFinal/
lung-cancer-screening

4. US Department of Health and Human Services. The
Affordable Care Act: strengthening Medicare in 2011
[cited March 10, 2020]. Available from: https://www.cms
.gov/apps/files/medicarereport2011.pdf

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

Centers for Medicare & Medicaid Services. Decision memo
for screening for lung cancer with low dose computed
tomography (LDCT) (CAG-00439N) [cited March 22,
2019]. Available from: https://www.cms.gov/medicare-cov
erage-database/details/nca-decision-memo.aspx?NCAId =274
Pinsky PF, Gierada DS, Hocking W, Patz EF Jr, Kramer
BS. National lung screening trial findings by age: Medicare-
eligible versus under-65 population. Ann Intern Med. 2014;
161(9):627-33.

Tanner NT, Silvestri GA. Shared decision-making and
lung cancer screening: let’s get the conversation started.
Chest. 2019;155(1):21-4.

Truven Health MarketScan® Research Databases. Ann
Arbor: Truven Health Analytics; 2016.

Klabunde CN, Legler JM, Warren JL, Baldwin LM,
Schrag D. A refined comorbidity measurement algorithm
for claims-based studies of breast, prostate, colorectal, and
lung cancer patients. Ann Epidemiol. 2007;17(8):584-90.
Agresti A. Categorical Data Analysis. New York: John
Wiley; 1990.

Volk RJ, Hawk E, Bevers TB. Should CMS cover lung
cancer screening for the fully informed patient? JAMA.
2014;312(2):1193-4.

Goodwin JS, Nishi S, Zhou J, Kuo YF. Use of the shared
decision-making visit for lung cancer screening among
Medicare enrollees. JAMA Intern Med. 2019;179(5):716-8.

. Shieh Y, Bohnenkamp M. Low-dose CT scan for lung can-

cer screening: clinical and coding considerations. Chest.
2017;152(1):204-9.

Goodson JD. POINT: should only primary care physicians
provide shared decision-making services to discuss the
risks/benefits of a low-dose chest CT scan for lung cancer
screening? Yes. Chest. 2017;151(6):1213-5.

Powell CA. COUNTERPOINT: should only primary care
physicians provide shared decision-making services to dis-
cuss the risks/benefits of a low-dose chest CT scan for lung
cancer screening? No. Chest. 2017;151(6):1215-7.

Agency for Healthcare Research and Quality. Lung Cancer
Screening Tools; Rockville: Agency for Healthcare Research
and Quality; 2016.

Brenner AT, Cubillos L, Birchard K, et al. Improving the
implementation of lung cancer screening guidelines at an aca-
demic primary care practice. J Healthc Qual. 2018;40(1):27-35.
Mazzone PJ, Tenenbaum A, Seeley M, et al. Impact of a
lung cancer screening counseling and shared decision-
making visit. Chest. 2017;151(3):572-8.

Reuland DS, Cubillos L, Brenner AT, Harris RP, Minish
B, Pignone MP. A pre-post study testing a lung cancer
screening decision aid in primary care. BMC Med Inform
Decis Mak. 2018;18(1):5.

Huo J, Shen C, Volk RJ, Shih YT. Use of CT and chest
radiography for lung cancer screening before and after pub-
lication of screening guidelines: intended and unintended
uptake. JAM A Intern Med. 2017;177(3):439-41.


https://orcid.org/0000-0001-7290-3864
https://orcid.org/0000-0003-3481-5980
https://orcid.org/0000-0001-8811-5854
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2019.html
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2019.html
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2019.html
https://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/lung-cancer-screening
https://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/lung-cancer-screening
https://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/lung-cancer-screening
https://www.cms.gov/apps/files/medicarereport2011.pdf
https://www.cms.gov/apps/files/medicarereport2011.pdf
https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=274
https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=274

10

MDM Policy & Practice 00(0)

21.

22.

23.

24.

Zahnd WE, Eberth JM. Lung cancer screening utilization:
a behavioral risk factor surveillance system analysis. Am J
Prev Med. 2019;57(2):250-5.

Monu J, Triplette M, Wood DE, et al. Evaluating knowl-
edge, attitudes, and beliefs about lung cancer screening
using crowdsourcing. Chest. 2020;158(1):386-92.

Wood DE, Kazerooni EA, Baum SL, et al. Lung cancer
screening, version 3.2018, NCCN clinical practice guide-
lines in oncology. J Natl Compr Canc Netw. 2018;16(4):
412-41.

US Preventive Services Task Force. Lung cancer: screen-
ing; draft recommendation statement [cited September 14,

25.

26.

27.

2020]. Available from: https://www.uspreventiveservices-
taskforce.org/uspstf/draft-update-summary/lung-cancer-
screeningl

Kenkel DS. The demand for preventive medical care. Appl
Econ. 1994;26(4):313-25.

Huo J, Yang M, Tina Shih YC. Sensitivity of claims-based
algorithms to ascertain smoking status more than doubled
with meaningful use. Value Health. 2018;21(3):334-40.
Brenner AT, Malo TL, Margolis M, et al. Evaluating
shared decision making for lung cancer screening. JAMA
Intern Med. 2018;178(10):1311-6.


https://www.uspreventiveservicestaskforce.org/uspstf/draft-update-summary/lung-cancer-screening1
https://www.uspreventiveservicestaskforce.org/uspstf/draft-update-summary/lung-cancer-screening1
https://www.uspreventiveservicestaskforce.org/uspstf/draft-update-summary/lung-cancer-screening1

