Research Article

Cancer Control
Volume 25: |-8

An Analysis of Lung Cancer Screening © The Authort) 2018
Beliefs and Practice Patterns B o 1710752748 16Bo€s00

° ° journals.sagepub.com/home/ccx
for Community Providers Compared ©SAGE

to Academic Providers

Marjon Khairy, MS"*, Duy K. Duong, DO%" , Salma Shariff-Marco, PhD, MPH3,
lona Cheng, PhD, MPH*, Jennifer Jain, MPH3, Anupama Balakrishnan, MD?®,
Lynn Liu, MD®, Aarti Gupta, MD’, Ranjani Chandramouli, MD?,

Ann Hsing, PhD, MPH?, Ann Leung, MD', Baldeep Singh, MD'?,

and Viswam S. Nair, MD, MS'"!2

Abstract

Despite guidelines recommending annual low-dose computed tomography (LDCT) screening for lung cancer, uptake remains low
due to the perceived complexity of initiating and maintaining a clinical program—problems that likely magnify in underserved
populations. We conducted a survey of community providers at Federally Qualified Health Centers (FQHCs) in Santa Clara
County, California, to evaluate provider-related factors that affect adherence. We then compared these findings to academic
providers’ (APs) LDCT screening knowledge, behaviors, and attitudes at an academic referral center in the same county. The 4
FQHCs enrolled care for 80 000 patients largely of minority descent and insured by Medi-Cal. Of the 75 FQHC providers
(FQHCPs), 36 (48%) completed the survey. Of the 36 providers, 8 (22%) knew screening criteria. Fifteen (42%) FQHCPs dis-
cussed LDCT screening with patients. Compared to 36 APs, FQHCPs were more concerned about harms, false positives, dis-
cussion time, patient apathy, insurance coverage, and a lack of expertise for screening and follow-up. Yet, more FQHCPs thought
screening was effective (27 [75%] of 36) compared to APs (P = .0003). In conclusion, provider knowledge gaps are greater and
barriers are different for community clinics caring for underserved populations compared to their academic counterparts, but
practical and scalable solutions exist to enhance adoption.
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Introduction

Lung cancer is the second most common cancer, the deadliest,
and a leading cause of life-years lost in the United States.'*
The 2011 National Lung Screening Trial (NLST) showed that
chest low-dose computed tomography (LDCT) annually
decreased lung cancer-associated mortality by 20% compared
with chest x-ray (CXR) in high-risk patients.’ Based on this, the
US Preventive Services Task Force (USPSTF) issued a grade B
recommendation for LDCT screening for lung cancer in 2014,*
and the Centers for Medicare and Medicaid Services (CMS)
began LDCT screening coverage in 2015.

The resources required for a successful clinical screening
program have made implementation of LDCT screening chal-
lenging across a diverse group of health systems.® These
include subspecialty coordination between providers and radi-
ologists and structured reporting systems for CT results and
patient follow-up. Additionally, education for referring provi-
ders and their patients alike is needed since primary care pro-
viders’ (PCP) knowledge, attitudes, and behaviors regarding
LDCT screening may lead to low uptake,”'* which are key
barriers to implementation.

Santa Clara County (SCC), California, which includes the
city of San Jose, has a population of nearly 2 million people,
and 15% of this population lives in poverty.'> From 2010 to
2014, the incidence of SCC lung cancer was 45.5 per 100 000
for non-Hispanic (NH) whites, 42.4 for blacks, 35.8 for Asians/
Pacific Islanders, and 27.7 for Hispanics.'® SCC has 8 primary
care health professional shortage areas and 3 medically under-
served areas/populations, areas designated by the Human
Resources & Services Administration as having too few PCPs
and high infant mortality, poverty, or elderly populations.'’
About 6% of patients younger than 65 years in SCC do not
have health insurance,'> which is less than the national average
of 8.8% in 2016."® The adult smoking prevalence of SCC is
8.4%," and although this is lower than surrounding counties
and the national average, disparities do exist. The smoking
prevalence in SCC among blacks and Hispanics is higher than
NH whites, and this difference is greater for those with lower
annual household incomes.?° Medi-Cal, California’s Medicaid
program, insures low-income adults (those at or below 138% of
the federal poverty level),?' seniors with disabilities, and cov-
ers lung cancer screening.

Differences in recommending lung cancer screening
between academic and community physicians in SCC are not
known, but based on other cancer screening programs like
breast cancer,”” we hypothesized it is lower in community
populations. We therefore aimed to evaluate practice patterns

and assess facilitators and barriers to lung cancer screening
with LDCT by surveying SCC community providers and com-
paring these responses to a previous study examining those of
academic providers (APs) in SCC.>

Materials and Methods

To identify community partners, we first presented our pro-
posal to the medical directors of the Community Health Part-
nership of SCC,?° where we identified 4 community health
centers for participation (Table 1). These clinics receive federal
support as Federally Qualified Health Centers (FQHCs) or
FQHC “look-alike” centers.***

Two members of the research team (MJ, VSN) held an on-
site lung cancer didactic session after the completion of a sur-
vey to FQHC providers (FQHCPs) in 2016. The 25 question
survey consisted of provider demographics, knowledge, atti-
tudes, barriers, and concerns regarding lung cancer screening
for each clinic. This survey was modified from a previous
version used to query APs based on the input from a multi-
disciplinary panel of clinical and lung cancer screening experts
(VSN, AL, BS) and population health scientists (SSM, IC,
AH)."*2%27 Community providers included physicians, nurse
practitioners, and physician assistants, and providers answered
the survey either online or by paper (Supplement 1). All study-
related processes and materials were approved by the Stanford
Institutional Review Board (protocol number 35961). Informed
consent was obtained from all individual participants included
in this study, and the surveys were completed on a voluntary
basis.

We analyzed these community provider responses and com-
pared them with responses from 36 academic primary care
physician providers at Stanford University in SCC, who had
answered an online survey 1| year earlier as described previ-
ously.?® Briefly, these Stanford PCPs were recruited by a
member of the study team (BS) by e-mail to complete a self-
administered online survey including 27 questions using the
Qualtrics platform (Qualtrics, Provo, Utah).

We defined “knowledgeable providers” as those who cor-
rectly identified LDCT lung cancer screening eligibility criteria
based on NLST and/or National Comprehensive Cancer Net-
work (NCCN) guidelines for smoking status and age. By the
NLST, eligible individuals were 55 to 74 years old with at least
a 30 pack-year smoking history and were either current smo-
kers or former smokers who had quit within the past 15 years.
By NCCN guidelines, individuals who were 50 to 80 years old
with at least a 20 pack-year smoking history were also eligible.
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Table 1. Community Health Center Characteristics.

Center | Center 2 Center 3 Center 4
FQHC Yes No Yes Yes
Number of 10 3 9 4
clinics
Number of 10 (9 MDs, | NP) 10 (3 NPs, 7 MDs) 35 (15 MDs) 20 (13 MDs, 5 NPs)
providers
Number of 12 904 6630 ~40 000 22 000
patients
Clinic locations Daly City, San Palo Alto, Mountain  Alviso, Gilroy, San Jose, and Atherton San Jose
Francisco, and View, and
San Jose Sunnyvale
Patient 90% Asian, 4% 60% Hispanic 60% Hispanic, second majority is 52% Hispanic, 3% Native American, 5%
demographics Hispanic, 1% Spanish-speaking, Vietnamese followed by Chinese. African American, 14% Asian, 1%
African ~ 12% Asian <5% Indian/Filipino and <5% African Native Hawaiian/Other Pacific
American, 5% American Islander
Other
Insurance Commercial, Medi- 70% Medi-Cal, 25% Medi-Cal (70%) and uninsured Commercial, Majority are on Medi-Cal,
Cal, and uninsured, 5% 20% are uninsured
uninsured other public
programs
Smoking Handouts available Handouts available No Handouts available
cessation
counseling?

Abbreviations: EMR, electronic medical record; FQHC, Federally Qualified Health Center; MD, doctor of medicine; NP, nurse practitioner; PCP, primary care

provider.

Groups of providers were compared descriptively and statisti-
cally using a Fisher exact or ? test.

Compliance With Ethical Standards

All procedures performed in studies involving human partici-
pants were in accordance with the Ethical Standards of the
Institutional and/or National Research Committee and with the
1964 Helsinki Declaration and its later amendments or compa-
rable ethical standards. Informed consent was obtained from all
individual participants included in the study.

Results

The community health centers care for approximately 80 000
patients largely of Asian/Pacific Islander and Hispanic descent,
and primarily insured by Medi-Cal (Table 1). Of the 75
FQHCPs, 36 (48%) invited to participate completed the survey.
Of this, 22 (61%) were physicians, 12 (33%) nurse practi-
tioners, and 2 (6%) physician assistants. In all, 29 FQHCPs
(81%) were female. In total, 19 (53%) reported their race/eth-
nicity as Asian/Pacific Islander, 12 (33%) as NH white, 1 (3%)
as black, 3 (8%) as Other, and 1 (3%) did not report race/
ethnicity.

For comparison, 36 (41%) of 87 of the APs responded to the
survey, 31 of which completed it in its entirety. All were phy-
sicians, 24 (77%) were female, 17 (55%) were NH white, 12
(39%) were Asian/Pacific Islander, 2 (6%) were Hispanic, and
2 (6%) reported Other. Regarding their patient population, 27
(82%) APs self-reported that <5% of their patients were

uninsured and 28 (88%) reported that <25% of their patients
were Hispanic.

In regard to knowledge, FQHCPs reported being less aware
of NCCN (P = .001), USPSTF (P = .003), CMS (P = .005),
and NLST (P = .002) lung cancer screening guidelines com-
pared to APs (Figure 1). Eight (22%) FQHCPs were considered
knowledgeable of LDCT screening based on the NLST and
NCCN criteria compared to 11 (31%) of the APs (22% vs
31%, P = .15; Table 2). Based on knowledge of lung cancer
screening guidelines, 4 out of 8 knowledgeable FQHCPs (50%)
ordered an LDCT compared to 12 of 28 not knowledgeable
FQHCPs (43%; P = 1.0). Additionally, 1 of 8 knowledgeable
FQHCPs (13%) ordered a CXR over the past 12 months for
lung cancer screening compared to 15 of 28 not knowledgeable
FQHCPs (54%; P = .053).

FQHCPs and APs did not have statistically different atti-
tudes about the overall effectiveness of lung cancer screening
(P =.11), and each group discussed screening with patients at a
statistically similar rate independent of knowledge base (P =
.23 for FQHCPs and P = .69 for APs; Table 2). There were no
differences in FQHCP concerns between knowledgeable and
not knowledgeable providers regarding false-positive rates,
potential harm, patient comorbidities, patient unwillingness
to undergo screening, the potential for patients being lost to
follow-up, a shortage of trained providers in their area, or the
resources and training needed to facilitate shared decision
making.

In regard to barriers, we compared the answers of those who
did discuss LDCT for lung cancer screening with those who did
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Figure |. FQHC provider (FQHCP) awareness of LDCT screening guidelines compared to academic providers (APs). The FQHCP awareness
of LDCT screening guidelines (n = 36) was compared to academic provider awareness (n = 36). Bar charts are shown by type of provider group
(FQHCP vs AP) and stratified by color within each bar according to answer type (shown in legend). FQHC indicates Federally Qualified Health

Center; USPSTF, US Preventive Services Task Force; CMS, Centers for Medicare and Medicaid Services; LDCT, low-dose computed

tomography.

*denotes p-value < 0.05. Please note that not all responses add up to 100 percent due to missing responses.

Table 2. Comparison of Knowledgeable FQHC and Academic Provider Screening Practices and Beliefs.

Federally Qualified Health Center (FQHC) Providers

Academic Providers (APs)

Knowledgeable, n = 8

Not Knowledgeable, n = 28

Knowledgeable, n = 1| Not Knowledgeable, n = 25

Do you talk to your patients about LDCT screening for lung cancer?

Yes 5 (63) 10 (36) 9 (82) 17 (68)
No 3 (38) 18 (64) 2 (18) 8 (32)
How effective do you believe LDCT screening is in reducing cancer-related mortality?®
Harmful 0 (0) 0 (0) 0 (0) I (4)
Not 0 (0) I (4) 0 (0) I (4)
Little 2 (25) 3(12) 4 (36) 7 (28)
Moderately 5 (63) 13 (52) 5 (45) 14 (56)
Very I (13) 8 (32) 2 (18) 2 (8)

Abbreviation: LDCT, low-dose computed tomography.

25 patients of 28 not knowledgeable community providers responded to the question.

not (Supplement Q14). For providers who discussed screening,
40% of FQHCPs versus 19% of APs reported not having
enough time (P = .02; Figure 2). More FQHCPs than APs
(87% vs 50%) reported encountering patients who cannot
afford or lack adequate insurance (P = .001). Among providers
who did not discuss lung cancer screening, 33% of FQHCPs
versus 10% of APs reported being concerned about the short-
age of trained providers in the area (P = .002). More FQHCPs
than APs (22% vs 0%) reported encountering patients who

were unable or unwilling to undergo LDCT (P = .0002)
(Table 3).

Despite these barriers and concerns faced by SCC community
providers, more FQHCPs believed LDCT screening was very
effective in reducing cancer-related mortality compared to APs
(25% vs 11%, P = .0003). Additionally, as many FQHCPs (86%)
were interested in participating in continuing medical education
regarding lung cancer screening compared to APs (82%), with the
majority preferring an on-site (44%) or online (22%) lecture.
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Figure 2. FQHC provider (FQHCP) beliefs of LDCT screening barriers compared to academic providers (APs). Differences in FQHC provider
opinions based on whether or not they spoke to their patients about LDCT screening (yes = 15, no = 21) and overall (n = 36) were compared
to academic providers’ responses who answered the same questions |-year prior (spoke to patients about screening = 26, did not speak to
patients about screening = 10, overall = 36). Bar charts are shown by type of provider group (FQHCP vs AP) and stratified by color within each
bar according to answer type (shown in legend). FQHC indicates Federally Qualified Health Center; USPSTF, US Preventive Services Task
Force; CMS, Centers for Medicare and Medicaid Services; LDCT, low-dose computed tomography.

*denotes p-value < 0.05. Please note that not all responses add up to 100 percent due to missing responses.

Discussion Published studies demonstrate that insurance covelrage,14
time constraints,”' difficulty managing associated screening
findings, and false positives®**** are all provider-level bar-
riers to screening uptake. Some of these perceived barriers
have been recently published as obstacles for clinical lung
cancer screening programs in underserved populations. A
study by Guichet et al. described the LDCT practices in south

We evaluated provider knowledge, attitudes, and behaviors
regarding LDCT lung cancer screening at FQHCs in compar-
ison to APs within the same county to understand the landscape
of screening within SCC and to evaluate LDCT practice pat-
terns between different health systems. We show that FQHCPs

reported more limitations that affected LDCT lung cancer Los Angeles County, a minority, socioeconomically disadvan-
screening practice, and while FQHCPs were less informed than taged, and high-risk patient population. They reported a
APs about screening, more thought it was effective and wanted | vo . of challenges contributed primarily by their patients’
to learn about it. low socioeconomic status that affected inadequate follow-up
Cancer screening and subsequent follow-up care for patients  ,gar screening, which may ultimately decrease the mortality
in underserved communities is challenging and contributes to  enefit and cost-effectiveness of lung cancer screening initially
health-care disparities.*® Survival rates for cancer are lower in described in the NLST.** Our study adds to this literature by
more deprived neighborhoods and lower income is associated  demonstrating that FQHCPs perceive these barriers as a
with higher risk patients who have a higher prevalence of  greater threat to successful screening compared to APs, regard-
smoking, obesity, and physical inactivity. For lung cancer, Jess of FQHCPs having the appropriate screening criteria
those living below the poverty level have a 52% to 75% higher  knowledge.
incidence rate®® and patients with lung cancer without access to The lack of FQHCP and AP knowledge of LDCT lung
care present with more advanced disease that is less amenable cancer Screening guide]ines across various health-care sys-
to treatment,?® including likely curative surgery for early-stage  tems is consistent with several reports from other academic
disease. A prior study of a military health system showed that and community health centers,'®?*3! but no study to date has
black and white patients with lung cancer with equal access to  compared these 2 populations directly within the same provi-
care had similar survival, suggesting that disparities in lung der region.
cancer screening, such as race in this case, are mainly a result Study limitations here include, first, a limited sample size of
of inequalities in access to high-quality cancer care.*” providers. Additionally, surveys to APs were administered a
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Table 3. FQHC Provider Awareness, Practice Patterns, Beliefs, and Concerns About LDCT.?

Discussed LDCT,

Did Not Discuss

All Responses,

n=15 LDCT, n = 21 n=36
Provider awareness about LDCT screening
Aware of USPSTF guidelines Yes 10 (66.7) 12 (57.1) 22 (61.1)
No 2 (13.3) 6 (28.6) 8 (22.2)
Don’t know 3 (20) 3 (14.3) 6 (16.7)
Aware of CMS guidelines™® Yes I (6.7) 2 (9.5) 3(8.3)
No 5(33.3) 12 (57.1) 17 (47.2)
Don’t know 8(53.3) 7 (33.3) 15 (41.7)
Provider practices
Ordered chest x-ray for lung cancer screening Yes 6 (40) 10 (47.6) 16 (44.4)
No 9 (60) 11 (52.4) 20 (55.6)
Don’t know 0 (0) 0 (0) 0 (0)
Ordered LDCT for lung cancer screening™® Yes 13 (86.7) 3 (14.3) 16 (44.4)
No 2 (13.3) 17 (81) 19 (52.8)
Don’t know 0 (0) 0 (0) 0 (0)
Provider belief about LDCT screening
How effective do you believe LDCT screening for Very effective 4 (26.7) 5(23.8) 9 (25)
reducing lung cancer death?“* Moderately effective 8 (53.3) 10 (47.6) 18 (50)
A little effective 2 (13.3) 3 (14.3) 5(13.9)
Not at all effective 0 (0) | (4.8) I (2.8)
Harmful 0 (0) 0 (0) 0 (0)
Provider concerns about LDCT screening
Shortage of trained providers in my area to follow-up on Never 2 (13.3) 0 (0) 2 (5.6)
LDCT findings™® Rarely 5(33.3) | (4.8) 6 (16.7)
Sometimes 6 (40) 11 (52.4) 17 (47.2)
Usually 2 (13.3) 6 (28.6) 8 (22.2)
False-positive rate® Never I (6.7) 2 (9.5) 3(8.3)
Rarely 10 (66.7) 6 (28.6) 16 (44.4)
Sometimes 3 (20) 8 (38.1) 11 (30.6)
Usually I (6.7) 2 (9.5) 3(83)
Potential harm®? Never 2 (13.3) 1 (4.8) 3(83)
Rarely 5(33.3) 4(19) 9 (25)
Sometimes 6 (40) 8 (38.1) 14 (38.9)
Usually 2 (13.3) 5(23.8) 7 (19.4)
Patient inability or unwillingness©® Never I (6.7) 0 (0) I (2.8)
Rarely 4 (26.7) 2 (10) 6 (16.7)
Sometimes 7 (46.7) 11 (52.4) 18 (50)
Usually 3 (20) 5 (23.8) 8 (22.2)
Patient loss to follow-up®® Never 0 (0) | (4.8) | (2.8)
Rarely 4 (26.7) | (4.8) 5(13.9)
Sometimes 10 (66.7) Il (52.4) 21 (58.3)
Usually I (6.7) 5(23.8) 6 (16.7)
Ability to provide cessation counseling with LDCT*¢ Never 3 (20) 0 3(83)
Rarely 4 (26.7) 4 (19.0) 8 (22.2)
Sometimes 3 (20) 9 (42.9) 12 (33.3)
Usually 5(33.3) 5 (23.8) 10 (27.8)
Resources/training to facilitate shared decision making®® Never I (6.7) 0 I (2.8)
Rarely 2 (13.3) 2 (9.5) 4 (11.1)
Sometimes 8 (53.3) 12 (57.1) 20 (55.6)
Usually 4 (26.7) 4 (19.0) 8 (22.2)
Enabling smoking habits® Never 2 (13.3) 0 2 (5.6)
Rarely 6 (40) 2 (9.5) 8 (22.2)
Sometimes 3 (20) 12 (57.1) 15 (41.7)
Usually 4 (26.7) 4 (19.0) 8 (22.2)

Abbreviations: CMS, Centers for Medicare and Medicaid Services; FQHC, Federally Qualified Health Center; LDCT, low-dose computed tomography; USPSTF,

US Preventive Services Task Force.

*Variables by groups shown by number and percent in parentheses.
®One missing response.

“Three missing responses.

P value <.05.
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year earlier than those for community providers and LDCT
screening awareness had likely increased during this time
period, which may explain the lack of differences detected in
provider knowledge between the 2 groups. Lastly, FQHCPs
included a spectrum of practitioners while APs were exclu-
sively physicians, and this may have accounted for some mea-
sured differences in knowledge.

Although we were unable to ascertain whether FQHCPs
ordered LDCTs appropriately, we did show that they
ordered as many CXRs as LDCTs for screening and that
knowledgeable FQHCPs were less likely to order CXRs.
This agrees with recent data suggesting that knowledgeable
providers are more likely to adhere to guidelines.’ Since our
providers stated that medical education is sought, outreach
to providers is one simple step to improve lung cancer
screening adoption. Online didactics provided by specialists
could be easily implemented within the current structure of
the academic medical system that houses experts who are
often “siloed,” with our data suggesting it would be well
received. The Extension for Community Healthcare Out-
comes model (ECHO),*> which was developed to provide
specialty care services for complex disease processes at
community-based health centers using a remote didactic
system, is an example of one potential solution that has
proven successful.

While improving provider education on screening guide-
lines is an important step forward, similarities in LDCT screen-
ing concerns between knowledgeable and not knowledgeable
providers among the FQHCPs suggest that focusing on this one
important requirement for program initiation is not a complete
solution. Systematic changes that streamline screening to make
it less of a time burden for providers, insurance solutions that
adequately cover the underinsured, increasing PCP access to
subspecialist referral, and improving resources for patient edu-
cation and smoking cessation may facilitate screening success
based on our study findings. Lee et al. describe specific effec-
tive recruitment methods for lung cancer screening in under-
served communities that includes a proactive screening
coordinator, transportation assistance, and personalized post-
screening navigation as a few examples to improve LDCT
uptake in this high-risk patient population.®®

Understanding provider concerns and overcoming barriers
to guideline-recommended LDCT for lung cancer screening in
diverse patient populations are essential in order to improve
appropriate uptake of screening. Further studies evaluating
LDCT screening practices across different health-care systems
will be vital in order to improve timely and effective cancer
diagnosis and treatment for all patients.

Authors’ Note

S.S.M.,L.C,A.H,A.L.,and V. S. N, designed the study. D. K. D.,
M. K., S.S.M,, I.C.,and V. S. N. drafted the manuscript. A. B., L. L.,
A. G, R. C., and B. S. provided oversight of provider accrual for the
study. J. J. performed statistical analyses. All authors reviewed the
manuscript.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This study
was funded by a Genentech Independent Research Grant: Establishing
effective cancer screening methods for patients of lower socioeco-
nomic status.

ORCID iD

Duy K. Duong (© http://orcid.org/0000-0002-2416-8444

Supplemental Material

Supplemental material for this article is available online.

References

1. Murray CJ, Atkinson C, Bhalla K, et al. The state of US health,
1990-2010: burden of diseases, injuries, and risk factors. JAMA.
2013;310(6):591-608.

2. Siegel R, Miller K, Jemal A. Cancer statistics, 2018. CA Cancer J
Clin. 2018;68(1):7-30.

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

4. Moyer VA; US Preventive Services Task Force. Screening for
lung cancer: US preventive services task force recommendation
statement. Ann Intern Med. 2014;160(5):330-338.

5. Decision memo for screening for lung cancer with low dose com-
puted tomography (LDCT) (CAG-00439N). Centers for Medicare
& Medicaid Services. https://www.cms.gov/medicare-coverage-
database/details/nca-decision-memo.aspx?NCAId=274. Pub-
lished February 5, 2015.

6. Optican RJ, Chiles C. Implementing lung cancer screening in the
real world: opportunity, challenges and solutions. Transl Lung
Cancer Res. 2015;4(4):353-364.

7. Hoffman RM, Sussman AL, Getrich CM, et al. Attitudes and
beliefs of primary care providers in New Mexico about lung can-
cer screening using low-dose computed tomography. Prev
Chronic Dis. 2015;12:E108.

8. Simmons VN, Gray JE, Schabath MB, Wilson LE, Quinn GP.
High-risk community and primary care providers knowledge
about and barriers to low-dose computed topography lung cancer
screening. Lung Cancer. 2017;106:42-49.

9. Raz DJ, Wu GX, Consunji M, et al. The effect of primary care
physician knowledge of lung cancer screening guidelines on per-
ceptions and utilization of low-dose computed tomography. Clin
Lung Cancer. 2017;19(1):51-57.

10. Ersek JL, Eberth JM, McDonnell KK, et al. Knowledge of, atti-
tudes toward, and use of low-dose computed tomography for lung
cancer screening among family physicians. Cancer. 2016;
122(15):2324-2331.


http://orcid.org/0000-0002-2416-8444
http://orcid.org/0000-0002-2416-8444
http://orcid.org/0000-0002-2416-8444
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

Cancer Control

11.

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

24.

Klabunde CN, Marcus PM, Silvestri GA, et al. U.S. primary care
physicians’ lung cancer screening beliefs and recommendations.
Am J Prev Med. 2010;39(5):411-420.

Couraud S, Girard N, Erpeldinger S, et al. Physicians’ knowledge
and practice of lung cancer screening: a cross-sectional survey
comparing general practitioners, thoracic oncologists, and pulmo-
nologists in France. Clin Lung Cancer. 2013;14(5):574-580.
Henderson S, DeGroff A, Richards TB, et al. A qualitative anal-
ysis of lung cancer screening practices by primary care physi-
cians. J Community Health. 2011;36(6):949-956.

Raz DJ, Wu GX, Consunji M, et al. Perceptions and utilization of
lung cancer screening among primary care physicians. J Thorac
Oncol. 2016;11(11):1856-1862.

QuickFacts California. United States Census Bureau. April 17,
2017. https://www.census.gov/quickfacts/caNCAIdS5274.
Incidence Rate Report for California by County. National Cancer
Institute. https://statecancerprofiles.cancer.gov/incidencerates/
index.php?stateFIPS=06&cancer=047&race=00&sex=2 &age=
001&type=incd&sortVariableName=rate&sortOrder=default#re
sults. Published November, 2017.

US Department of Health & Human Services. Find Shortage
Areas. https://data.hrsa.gov/tools/shortage-area/hpsa-find. Pub-
lished April 17, 2017.

. Barnett JC, Berchick ER. Health insurance coverage in the United

States: 2016. https://www.census.gov/library/publications/2017/
demo/p60-260.html. Published 12 September 2017.

Data USA: Santa Clara County. November 15, 2017. https://
datausa.io/profile/geo/santa-clara-county-ca/#health. Accessed
November 15, 2017.

Centers for Disease Control and Prevention. Community Profile:
Santa Clara County, CA. November 15, 2017. https://www.cdc.
gov/nccdphp/dch/programs/communitiesputtingpreventionto
work/communities/profiles/both-ca_santaclara-county.htm.
Accessed October 25, 2013.

California Department of Health Care Services. https://www.
dhes.ca.gov/services/medi-cal/Pages/DoYouQualifyForMedi-
Cal.aspx.

Lee-Lin F, Domenico LJ, Ogden LA, et al., Academic—commu-
nity partnership development lessons learned: evidence-based
interventions to increase screening mammography in rural com-
munities. J Nurs Care Qual. 2014;29(4):379-385.

Duong DK, Shariff-Marco S, Cheng L, et al. Patient and primary
care provider attitudes and adherence towards lung cancer screen-
ing at an academic medical center. Prev Med Rep. 2017;6:17-22.
Federally Qualified Health Centers. Health Resources & Services
Administration. April 17, 2017. https://www.hrsa.gov/opa/eligibi
lityandregistration/healthcenters/fqghc/. Accessed May, 2018.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Health Center Program Look-Alikes. Health Resources & Ser-
vices Administration. April 17, 2017. https://bphc.hrsa.gov/pro
gramopportunities/lookalike/index.html.

Lewis JA, Petty WJ, Tooze JA, et al. Low-dose CT lung cancer
screening practices and attitudes among primary care providers at
an academic medical center. Cancer Epidemiol Biomarkers Prev.
2015;24(4):664-670.

National Survey of Primary Care Physicians’ Cancer Screening
Recommendations and Practices Colorectal and Lung Cancer
Screening Questionnaire. http://healthcaredelivery.cancer.gov/
screening_rp/screening_rp_colo_lung_inst.pdf. Published March
21, 2006. Accessed July 26, 2016.

Singh GK, Jemal A. Socioeconomic and racial/ethnic disparities
in cancer mortality, incidence, and survival in the United States,
1950-2014: over six decades of changing patterns and widening
inequalities. J Environ Public Health. 2017. doi:10.1155/2017/
2819372.

Slatore CG, Baumann C, Pappas M, Humphrey LL. Smoking
behaviors among patients receiving computed tomography for
lung cancer screening. Systematic review in support of the U.S.
Preventive Services Task Force. Ann Am Thorac Soc. 2014;11(4):
619-627.

Zheng L, Enewold L, Zahm SH, et al., Lung cancer survival
among black and white patients in an equal access health
system. Cancer Epidemiol Biomarkers Prev. 2012;21(10):
1841-1847.

Kanodra NM, Pope C, Halbert CH, Silvestri GA, Rice LJ, Tanner
NT. Primary care provider and patient perspectives on lung cancer
screening. A qualitative study. Ann Am Thorac Soc. 2016;13(11):
1977-1982.

Gesthalter YB, Koppelman E, Bolton R, et al. Evaluations of
implementation at early-adopting lung cancer screening pro-
grams: lessons learned. Chest. 2017;152(1):70-80.

Simmons J, Gould MK, Woloshin S, Schwartz LM, Wiener RS.
Attitudes about low-dose computed tomography screening for
lung cancer: a survey of American Thoracic Society Clinicians.
Am J Respir Crit Care Med. 2015;191(4):483-486.

Guichet PL, Liu BY, Desai B, Surani Z, Cen SY, Lee C. Prelim-
inary results of lung cancer screening in a socioeconomically
disadvantaged population. 4JR Am J Roentgenol. 2017;210(3):
489-496.

Arora S, Thornton K, Murata G, et al., Outcomes of treatment for
hepatitis C virus infection by primary care providers. N Engl J
Med. 2011;364(23):2199-2207.

Lee C. Screening for lung cancer: effective recruitment methods.
AJR Am J Roentgenol. 2017;210(3):514-517.


https://www.census.gov/quickfacts/caNCAId5274
https://statecancerprofiles.cancer.gov/incidencerates/index.php?stateFIPS=06&cancer=047&race=00&sex=2&age=001&type=incd&sortVariableName=rate&sortOrder=default#results
https://statecancerprofiles.cancer.gov/incidencerates/index.php?stateFIPS=06&cancer=047&race=00&sex=2&age=001&type=incd&sortVariableName=rate&sortOrder=default#results
https://statecancerprofiles.cancer.gov/incidencerates/index.php?stateFIPS=06&cancer=047&race=00&sex=2&age=001&type=incd&sortVariableName=rate&sortOrder=default#results
https://statecancerprofiles.cancer.gov/incidencerates/index.php?stateFIPS=06&cancer=047&race=00&sex=2&age=001&type=incd&sortVariableName=rate&sortOrder=default#results
https://data.hrsa.gov/tools/shortage-area/hpsa-find
https://www.census.gov/library/publications/2017/demo/p60-260.html
https://www.census.gov/library/publications/2017/demo/p60-260.html
https://datausa.io/profile/geo/santa-clara-county-ca/#health
https://datausa.io/profile/geo/santa-clara-county-ca/#health
https://www.cdc.gov/nccdphp/dch/programs/communitiesputtingpreventiontowork/communities/profiles/both-ca_santaclara-county.htm
https://www.cdc.gov/nccdphp/dch/programs/communitiesputtingpreventiontowork/communities/profiles/both-ca_santaclara-county.htm
https://www.cdc.gov/nccdphp/dch/programs/communitiesputtingpreventiontowork/communities/profiles/both-ca_santaclara-county.htm
https://www.dhcs.ca.gov/services/medi-cal/Pages/DoYouQualifyForMedi-Cal.aspx
https://www.dhcs.ca.gov/services/medi-cal/Pages/DoYouQualifyForMedi-Cal.aspx
https://www.dhcs.ca.gov/services/medi-cal/Pages/DoYouQualifyForMedi-Cal.aspx
https://www.hrsa.gov/opa/eligibilityandregistration/healthcenters/fqhc/
https://www.hrsa.gov/opa/eligibilityandregistration/healthcenters/fqhc/
https://bphc.hrsa.gov/programopportunities/lookalike/index.html
https://bphc.hrsa.gov/programopportunities/lookalike/index.html
http://healthcaredelivery.cancer.gov/screening_rp/screening_rp_colo_lung_inst.pdf
http://healthcaredelivery.cancer.gov/screening_rp/screening_rp_colo_lung_inst.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


