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Despite the advancements in diagnosis and treatment, lung
cancer (LC) remains the leading cause of cancer-specific mor-
tality with an estimated 235,760 new cases and 131,880 deaths
in 2021 [1]. Although LC affects all races and ethnicities, dis-
parities in LC outcomes and mortalities exist. Barriers related
to medical and sociodemographic factors, including language,
access to smoking cessation resources, LC stigma, and health
literacy, among other social determinants of health, are fac-
tors that play a role in the existing disparities in the LC care
continuum [2, 3].

Lung cancer screening (LCS) can serve as a pillar to bridge dis-
parities in LC outcomes through primary risk reduction with smok-
ing cessation and secondary risk reduction with LCS [4]. However,
despite the proven benefits of LCS in reducing LC mortality, only
a fraction of the eligible population has been screened, and the pro-
portion of individuals eligible for LCS among underserved popula-
tions is likely to be lower [5]. The ongoing COVID-19 pandemic,
which has exacerbated health disparities among racial/ethnic
minority communities and other underserved communities, has
resulted in diversion of medical resources to address immediate
needs [5, 6]. The effects of postponing nonurgent medical care,
including LCS, because of the pandemic are unknown. Without
targeted outreach, the low participation rates and delays in LCS
will widen existing disparities in LC outcomes among under-
served communities [6].

The recent update in the U.S. Preventive Services Task Force
(USPSTF) LCS eligibility guidelines lowers the required smoking
history to 20 pack-years and age to 50 years [7]. This provides
an opportunity to improve overall LCS participation rates among
diverse patient populations through tailored approaches that con-
sider barriers related to social determinants of health. Therefore,
it is vital that we take steps to understand barriers to LCS and de-
velop targeted multilevel outreach interventions to increase LCS
participation rates. The purpose of this chapter is to use a modi-
fied social-ecologic model of barriers to LCS (Fig. 1) to discuss
multilevel interventions and advance equity in LCS uptake among
diverse patient populations by increasing awareness, opportuni-

ties, and participation in LCS (Table 1). This framework can be
adapted to advance equity in LCS among radiology practices in
different settings.

Barriers to and Facilitators of
Lung Cancer Screening Awareness
Barriers

At the individual level, some of the barriers to awareness include
unfamiliarity with LCS as a health preventive service tool (Fig. 2),
unawareness of the new USPSTF and Centers for Medicare & Med-
icaid Services (CMS) recommendations for LCS, unfamiliarity with
insurance coverage and costs, uncertainty about available accredited
LCS programs, lack of culturally appropriate information, and lack
of information at an appropriate health literacy level [8-10].

At the provider level, unfamiliarity with the new USPSTF and
CMS recommendations and identifying patients who are eligible
under the new guidelines for LCS are substantial barriers reported
in the literature [9-11]. Other barriers at the provider level include
unfamiliarity regarding where to refer patients; unfamiliarity with
insurance coverage; lack of knowledge about available resources
for management of abnormal LCS findings and follow-up of inci-
dental findings; and skepticism about the benefits of LCS, given
that clinical trials recruited predominantly White non-Hispanic
patients with a higher socioeconomic status than that of the gen-
eral U.S. population [10].

At the community and health care system level, suboptimal
quality of institutional information about LCS (i.e., information
not tailored for the surrounding communities) and a lack of insti-
tutional social media presence or engagement through social me-
dia campaigns to disseminate information about LCS are barriers
to LCS [12, 13]. Furthermore, electronic medical records (EMRs)
that are not optimized to automatically notify providers of eligible
patients have been reported as a barrier [10].

Facilitators

At the individual level, facilitators for LCS are creating pa-
tient-centered, culturally tailored educational content to increase
interventions to raise awareness and increase health literacy
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about the new guidelines and fostering
nonstigmatizing language and guidelines
from national organizations such as the
International Association for the Study
of Lung Cancer (IASLC) [4, 10, 12, 14].
An effort must be made to inform patients
about the importance of early LC detection
through LCS, the availability of insurance
coverage, and the location of nearby LCS
centers using websites such as the “Lung

Cancer Screening Locator Tool” [10, 15].
Community health fairs, conventional me-
dia, social media, educational brochures,
and mailed invitations are examples of
how LCS educational information can be
disseminated in multiple settings [10]. The
educational material can be tailored to fo-
cus on hope based on the advancements in
LC treatment by including patient testimo-
nials about their experiences with LCS and

Fig. 1—Drawing shows social-ecologic barriers to lung cancer screening (LCS) that many patients
encounter before undergoing LCS at individual, provider, community, and health system levels.
EMR = electronic medical record, USPSTF = U.S. Preventive Services Task Force.

by tailoring the education to fit the needs
and capacities of diverse populations [10,
16]. Online content can provide informa-
tion and details about LCS programs in
multiple languages at the recommended
health literacy levels [13]. The Internet
and the use of social media can play a key
role in the dissemination of information
regarding LCS [17]. Prior studies have
shown that digital awareness strategies
leveraging social media were effective in
increasing LCS engagement [17].

At the provider level, unfamiliarity with
expanded eligibility criteria and where to
refer patients for LCS can be addressed
through educational webinars, institutional
online resources, and provider-specific
educational material that offers continuing
medical education credits [18-21]. All these
resources will address unfamiliarity with
eligibility criteria, skepticism about the ben-
efits of LCS, lack of awareness about LCS
insurance coverage, and concerns related to
the management of LCS findings [9, 10].

At the community and health care sys-
tem level, an important facilitator to LCS
is updating EMR systems to identify pa-
tients who are eligible for LCS under the
new guidelines. This information can be
incorporated into EMR systems with alerts
for eligible high-risk patients, autopopu-
lated referral tools, and lists of certified
LCS centers that will help identify eligible
patients and promote uptake among di-
verse patient populations [10, 22]. Online
content can facilitate LCS by providing in-
formation about LCS programs that is tai-
lored for the local communities served by
radiology practices and health care institu-
tions [10, 12]. Furthermore, implementing

A

Fig. 2—Awareness barriers to lung cancer screening (LCS).
A-C, 57-year-old man with limited English-language proficiency who was referred for LCS. He was initially referred for LCS 2 years earlier, at age 55
years old, but he missed that appointment because he did not have additional information resources in other languages about steps to undergo LCS.
During annual physical examination 2 years after that initial referral, patient was referred again to LCS. CT images show left upper lobe mass with hilar
lymphadenopathy (arrow, A), surrounding lymphangitic carcinomatosis (B), and bony metastasis in sternum (arrow, C).
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institutional social media campaigns that
emphasize the expanded new eligibil-

At the individual level, some of the bar-
riers include decreased opportunities to

ity criteria will help overcome knowledge
provide accurate smoking history in the

gaps and barriers to awareness [23].
Barriers to and Facilitators of Lung
Cancer Screening Opportunities
Barriers

EMR, cost concerns related to insurance
coverage of LCS and subsequent follow-
ups (Fig. 3), challenges to understanding
LCS results when examinations show ab-
normal findings, fragmentation of care for
management of abnormal LCS results and

incidental findings, and difficulties navi-
gating the complexities of health care sys-
tems [4, 8, 10]. Cost transparency and cost
concerns are areas of active research, be-
cause cost influences how patients access
a recently published study evaluated the
out-of-pocket cost of invasive procedures
vasive procedures in commercially insured
populations exceed those of invasive pro-
cedures in clinical trial participants [2].

At the provider level, some of the barriers
include difficulty identifying patients who
meet eligibility criteria, understanding the in-
fluence of comorbidities on the LCS eligibili-
ty criteria, and lack of assistance with follow-
ing up on results [4, 10]. Additional barriers
at this level include inconsistent documenta-
tion of smoking history, insufficient time to
conduct shared decision-making because of
other medical responsibilities, difficulty ac-
cessing multilingual decision-making aids,
and anticipation of patient emotions about
participating in LCS [4, 9, 10].

and use health services [2]. For example,
after LCS and showed that the rates of in-

At the community and health care sys-
tem level, some of the barriers are lack of
health insurance coverage for LCS under
the new USPSTF guidelines and barriers to
telemedicine and broadband Internet access

for conducting shared decision-making tele-
health encounters. Uncertainty in defining
the population-level health data of patients

who meet eligibility criteria and would

College of Radiology (ACR)-accredited ra-

diology practices performing LCS in com-
munities, and a lack of community-based

benefit from LCS, the absence of American
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A

Fig. 3—Insurance barriers to lung cancer screening (LCS) opportunities.

A, CT image of 58-year-old man who initially underwent LCS in 2019 shows right upper lobe lung
nodule (arrow) that was interpreted as Lung-RADS 3, and 6-month follow-up was recommended.
Before follow-up, patient lost his job and employee-sponsored insurance due to COVID-19
pandemic. LCS follow-up was delayed because patient did not have insurance.

B, Follow-up CT image obtained 2 years later shows interval growth of right upper lobe nodule

(arrow), which was biopsy-proven carcinoid.

strategies to increase participation among
underserved communities are additional
barriers at this level [4, 5, 8, 10].

Facilitators

At the individual level, facilitators of
opportunities for LCS include increas-
ing the opportunities to provide an accu-
rate smoking history through educational
campaigns and additional opportunities in
other health encounters to capture LCS eli-
gibility information [24]. For identifying
LCS-eligible patients, leveraging teach-
able moment and care coordination strate-
gies during existing routine appointments
can be effective. A previous study showed
that among women undergoing screening
mammography who were given a brief sur-
vey to assess LCS eligibility, only a small
fraction of LCS-eligible women had un-
dergone LCS [25].

Facilitating care coordination and over-
coming transportation barriers can provide
additional opportunities for patients to un-
dergo LCS [4, 26]. For example, same-day
screening appointments at the time of other
medical appointments have been shown to
be beneficial to patients who have trouble
with transportation, taking time off from
work, and finding assistance with dependent
care, and this strategy could be expanded to
be offered to patients eligible for LCS [27].
Concerns about the costs of LCS can be al-
leviated by providing information about ex-
pected costs related to LCS and by offering
information about diverse financial support
options provided by institutions. People
who are uninsured or have concerns about
out-of-pocket expenses related to LCS can

Tumor Imaging

be referred to community health care work-
ers and patient navigators who can assist
patients in identifying grant funding and in-
stitutional financial assistance programs to
cover LCS among patients who do not have
insurance or have a low income [22, 28].
Health care workers can also assist patients
in navigating the complexities of the health
care system and clarify additional questions
related to their LCS results [22].

At the provider level, LCS can be lever-
aged as an opportunity to advance early LC
detection and tobacco cessation. Primary
care providers can benefit from training on
shared decision-making encounters for the
initial enrollment in LCS to gain further
knowledge and expertise about tobacco
cessation; the safety of tobacco cessation
medications; and additional benefits of
LCS with low-dose CT, such as coronary
artery calcium scoring and evaluation of
emphysema, among others [16, 29]. Prior
studies have shown that additional findings
such as interstitial lung disease, severe
coronary artery disease, thyroid cancer,
and renal masses can have clinical implica-
tions among patients undergoing LCS [29,
30]. Other facilitators are explaining the
LCS results to the patient by identifying
and addressing most concerning factors
to them and incorporating an assessment in
the decision-making process with a patient-
centered approach [31]. In addition, creating
EMR-based dashboards and alert systems
that assist primary care practices in identify-
ing patients who are eligible for LCS, par-
ticularly under the updated USPSTF guide-
lines, will provide additional opportunities
for patients and providers to engage in

conversations about participating in LCS
[10]. Other facilitators can be addressing
the importance of consistent documenta-
tion of smoking history, multilingual de-
cision aids, and educational workshops or
seminars to optimally manage incidental
findings and address patient concerns re-
lated to undergoing LCS [24].

At the community and health care system
level, facilitators of opportunities include
the development of system-level policies
that combine the updated USPSTF guide-
lines for LCS and consider social risk fac-
tors affecting patients and their communities
to promote equitable LCS use and advocacy
efforts that increase telehealth and patient
portal access by increasing broadband Inter-
net access points and digital patient naviga-
tors among underserved communities [5, 7,
10, 12, 17]. Including social risk factors in
the calculation used for new LC risk models
and LCS eligibility criteria can potentially
benefit racial and ethnic minority groups
and other underserved patient populations
[4]. Increasing access to information about
local accredited LCS centers and optimizing
EMR systems to identify population-level
health data of eligible patients under the new
guidelines are additional facilitators to aid in
removing these barriers [10, 15, 22].

Barriers to and Facilitators of Lung
Cancer Screening Participation
Barriers

At the individual level, barriers to par-
ticipation include conflicting personal and
health schedules, such as medical appoint-
ment times that conflict with working hours,
dependent care schedules, understanding
the importance of adherence to annual LCS
and recommended follow-up (Fig. 4) for the
detection of early LC, anxiety and stigma
about LC diagnosis, concerns about radia-
tion exposure, and access to primary care
services to get LCS referrals [4, 9, 10, 26].

At the provider level, barriers to par-
ticipation include a lack of locally acces-
sible LCS centers or LCS centers outside
the health care system that do not offer a
streamlined referral and follow-up process,
lack of public transportation access to get
to appointments, and lack of systemwide
patient navigators or health care work-
ers who can aid primary care providers in
ensuring patients undergo LCS and help

5
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A

Fig. 4—Knowledge barriers to participation in recommended lung cancer screening (LCS) follow-up.

A, CT image of 74-year-old patient who presented for initial LCS in 2018 shows right upper lobe nodule (arrow) that was interpreted as Lung-RADS 2.
B, Patient missed annual LCS appointment 1 year after A and returned for LCS 2 years after A. CT image shows interval increase in size of right upper
lobe nodule (arrow), which was interpreted as Lung-RADS 4X.
C, PET/CT image, also obtained 2 years after A, shows intense uptake within right upper lobe nodule (arrow), which was biopsy-proven lung adenocarcinoma.

track adherence to recommended follow-
up of results [4, 10, 26].

At the community and health care system
level, barriers include EMR-based LCS ap-
pointment reminders that are not available
in multiple languages or that are available
only through patient portals, decreased
availability of system-based dashboards
that will alert patients and providers about
adherence to follow-up of abnormal LCS
examinations, lack of accessible smoking
cessation services for patients who smoke,
and lack of access to multidisciplinary lung
nodule clinics to assist patients in manage-
ment of abnormal LCS findings [4, 10, 32].

Facilitators

At the individual level, facilitators of
participation for LCS include providing
schedule flexibility by offering off-hours
appointments during weekends and eve-
nings or collaborating with community or-
ganizations to offer resources and promote
screening during social events in the com-
munities [28, 33]. Providing transportation
to LCS appointments, such as ride sharing
or cab vouchers, or providing access to mo-
bile LCS units can assist patients in over-
coming transportation barriers that could
lead to missed LCS appointments [10]. To
improve participation, providers can col-
laborate with radiology practices in com-
municating the importance of LCS and can
promote follow-up through reminders sent
to patients, which have been shown to in-
crease LCS adherence [34]. The ACR Na-
tional Lung Cancer Roundtable (NLCRT)
launched a campaign to decrease the stigma
associated with a LC diagnosis and decrease
concerns about radiation exposure [35-37].

Increasing access to LCS clinics that offer an
integrated approach to LCS in collaboration
with primary care practitioners can assist in
overcoming barriers related to a lack of ac-
cess to primary care practitioners [38, 39].

At the provider level, facilitators include
increasing the availability of community
health care workers and patient navigators
who can aid primary care practices to as-
sist patients in participating in LCS [40].

Patient navigators can assist primary
care providers in conducting shared deci-
sion-making, identifying and confirming
LCS eligibility of patients, and assisting pa-
tients in clarifying additional steps or con-
cerns needed to engage in LCS [40]. Col-
laboration between radiology and primary
care practices can lead to offering integrated
LCS programs that have streamlined referral
pathways for LCS independent of practice
location [38, 39]. In addition, LCS radiol-
ogy programs that collaborate with primary
care providers and community organiza-
tions to offer LCS, smoking cessation ser-
vices, and screening for other cancers can
be opportunities to increase participation in
LCS and meet other population health pre-
ventive service goals [41, 42].

At the community and health care system
level, facilitators of opportunities include
EMR-based LCS appointment reminders
available in multiple languages and through
additional services other than patient portals,
updating population-level health dashboard
alerts of patients who are eligible or overdue
for LCS under the new USPSTF guidelines,
and creating system-based alerts to notify
providers about newly eligible patients [10,
34]. Studies that have evaluated LCS adher-
ence rates, patient characteristics associated

with adherence, and diagnostic testing rates
after screening revealed that underrepre-
sented racial/ethnic minority populations
and individuals who currently smoke are
less likely to remain in the program [32].
Patients who undergo LCS and are currently
smoking can benefit from the integration of
smoking cessation counseling services into
part of their LCS encounters, and participa-
tion in LCS increases adherence to a smok-
ing cessation program [43]. Interventions
that combine promoting participation in
LCS and connecting patients who are cur-
rent smokers with an evidence-based inter-
vention composed of a web-based program
and text messaging, are examples of a co-
ordinated approach that increases participa-
tion in both LCS and smoking cessation [43,
44]. Finally, for assisting patients who have
abnormal LCS results, improving telehealth
access, increasing the capacity of smoking
cessation services, and implementing a tai-
lored approach with multidisciplinary lung
nodule clinics for the management of abnor-
mal LCS results and EMR dashboards that
automatically track adherence to follow-up
and outcomes can provide a system-based
care coordination that will aid these patients
in accessing LC care [38, 45-47].

Conclusion

To advance equitable participation in
LCS and achieve the population health goal
of improving LC outcomes for all patients
through early detection, it is paramount that
multilevel interventions are tailored to fit
the needs and capacities of diverse patient
populations served by all types of commu-
nity practices. To achieve this goal, trans-
disciplinary system-based programs and
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interventions are key to address systemic
barriers, improve access and uptake of
LCS, and improve LC outcomes primarily
among underserved patient populations. As
radiologists and promoters of the health and
well-being of our patients, partnering with
patients, community organizations, and oth-
er medical specialties to assist patients in
overcoming multilevel barriers to LCS will
allow us to design sustainable programs to
promote awareness of, opportunities for,
and participation in LCS for all patients.
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