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Abstract

Objective: The primary objective of this study was to estimate the percentage of individuals possibly eligible for lung cancer
screening that report having discussed screening with a health care provider. The secondary objective was to investigate the
associated factors of having patient—provider lung cancer screening discussion.

Methods: Data from the Health Information National Trends Survey 2017 were used (n=3217). Lung cancer screening
eligibility was based on the criteria utilized by the Centers for Medicare and Medicaid Services. Gender, race, educational
attainment, health insurance coverage, and usual source of health care were covariates. Current or former smokers ages
55-77 (n=706) were considered potentially eligible for lung cancer screening (dependent variable).

Results: Only 12.24% of individuals potentially eligible for lung cancer screening report prior discussion regarding lung
cancer screening with a health care provider. Being eligible for lung cancer screening based on Centers for Medicare and
Medicaid Services eligibility criteria was positively associated with the odds of a patient—provider lung cancer screening
discussion (odds ratio=3.95, 95% confidence interval =2.48-6.30). Unlike gender, race, education, or insurance coverage,
a usual source of health care was positively associated with a patient—provider screening discussion (odds ratio=2.48, 95%
confidence interval = 1.31-4.70).

Conclusion: Individuals potentially eligible for lung cancer screening are more likely to have screening discussions with a
health care provider. Having a usual source of health care may increase the odds of such a discussion, while patients are
not discriminated based on race, gender, education, and insurance coverage. However, the relatively low rate (12.24%) of
reported patient—provider lung cancer screening discussion indicates that significant barriers still remain.
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decrease in lung cancer deaths in individuals participating in
annual low-dose computed tomography (LDCT) screening
after 8years of follow-up.? These robust data were further
supported by a combination of evidence from smaller trials*>
and input from several prominent organizations, including
the American Cancer Society, the American College of
Radiology, and the American College of Chest Physicians.
Based on all of these data, the US Preventive Services Task
Force (USPSTF) issued recommendations for lung cancer
screening (LCS) in defined high-risk populations using
LDCT imaging.® Despite small variations in the recom-
mended range of ages to screen (USPSTEF, 55-80years old,
and American Cancer Society, 55—74 years old), there was a
general consensus in the recommendation that health care
providers should discuss LCS with individuals who (1) had a
30-pack year smoking history, (2) currently smoke, or (3)
have quit smoking within the past 15 years. The Centers for
Medicare and Medicaid Services (CMS) approved paid cov-
erage of LDCT for LCS in these high-risk patients between
the ages of 55 and 77 years in February 2015.°

Shared decision making has been shown to be critical in
the effectiveness of any large-scale cancer screening pro-
gram.® In addition, shared decision making has been man-
dated as a requirement for reimbursement by the CMS.?
Although there exist resources (including online materials)
that provide patients with information regarding LCS, it has
been documented in established cancer screening programs
that patient—provider communication plays a central role in
cancer screening adherence.! As LCS becomes increasingly
available nationally, a clear understanding of the factors that
affect the discussion of LCS between a patient and a health
care provider is necessary. This understanding could ulti-
mately increase patient enrollment and participation in this
relatively newly established screening program. A recently
published report on patient—provider discussion about LCS
shows that racial disparities may affect having LCS discus-
sions with providers as patients age.!!

This study sought to determine factors that may be associ-
ated with a discussion of LCS between patients and health
care providers. In addition, this study looked to assess
whether individuals who potentially meet CMS eligibility
criteria for LCS (based on age and smoking history) exhib-
ited increased odds of discussing LCS with their providers
and the frequency at which such discussions are reported in
this population. Finally, this study sought to elucidate the
association between race, gender, education level, having a
usual health care provider, and health insurance coverage
and LCS discussions.

Materials and methods

Design and setting

This work is a secondary data analysis of a cross-sectional
study from the Health Information National Trends Survey

(HINTS-5), 2017. HINTS is a nationally representative sur-
vey that has been periodically administered by the National
Cancer Institute (NCI) in the United States since 2003.
HINTS is used to set national policies in the field of cancer.
It also generates hundreds of research studies using various
aspects of this questionnaire.!? The goal of HINTS is to pro-
vide a comprehensive understanding regarding American
adults’ access to, and use of, cancer and health-related infor-
mation.!>14 The HINTS-5, Cycle 1, was conducted between
January and May 2017. The HINTS questionnaire is availa-
ble at: https://hints.cancer.gov/docs/Instruments/HINTS
_FDA_English_Annotated Survey.pdf

Ethical considerations

All participants provided written informed consent. The
Westat’s Institutional Review Board (IRB) approved the
HINTS-5 study protocol (Westat’s Federalwide Assurance
(FWA) no. FWA00005551, Westat’s IRB no. 00000695, pro-
ject OMB no. 0920-0589). The NIH Office of Human
Subjects exempted HINTS from IRB review.

Sampling

The target population of HINTS is non-institutionalized
American adults (18 years or older) who live in the United
States. HINTS used a two-step sampling design. The first
step was a stratified sample of addresses that were derived
from all US residential addresses. In the second step, one
adult from each household was selected to answer questions.
The Marketing Systems Group (MSG) was used to prepare
the list of addresses.!3-16

Surveys

The HINTS surveys were mailed to the participants. To
encourage participation, monetary incentive was included in
the mailings. Two toll-free telephone numbers (one for
English calls and one for Spanish calls) were provided to
respondents. The overall response rate was 32.4%.13-15

Study variables

Evaluation of the HINTS dataset was limited to individuals’
reported age, gender, race, socioeconomic status (SES; edu-
cation), smoking status, usual source of health care, insur-
ance coverage, and discussion of LCS with a health care
provider. Using the below definitions, these values were sub-
sequently used to generate study variables used for analysis.

Independent variables

Potential LCS eligibility. A dichotomous variable (0 not eligi-
ble, 1 potentially eligible) was chosen for this study. Poten-
tial eligibility is defined as ages between 55 and 77 with a


https://hints.cancer.gov/docs/Instruments/HINTS_FDA_English_Annotated_Survey.pdf
https://hints.cancer.gov/docs/Instruments/HINTS_FDA_English_Annotated_Survey.pdf

Chalian et al.

history of smoking. (Age range was derived from CMS
reimbursement criteria. A description of smoking history is a
requirement of CMS). However, specifics of pack years or
time from quitting in former smokers are not recorded in the
HINTS dataset.

Demographic factors. Age (range: 18—101) was a continuous
measure. Gender was a dichotomous variable (0 female, 1
male). Race was a dichotomous variable (0 Whites, 1
non-Whites).

Education. A five-level ordinal scale was used to measure
education level: (1) less than high school, (2) high school
graduate, (3) attended college, (4) Bachelor’s degree, and (5)
post-baccalaurecate degree. Education was then operational-
ized as a continuous measure, with a potential range from 1
to 5, with a higher score reflecting increased educational
attainment.

Ever smoker and current smoker. Ever or current smoking sta-
tus was measured using the following two items: (1) “Have
you smoked at least 100 cigarettes in your entire life?”” and
(2) “How often do you now smoke cigarettes?” Responses to
the first item were yes/no. Responses to the second item
were (1) Everyday, (2) Some days, and (3) Not at all. An ever
smoker was defined as a positive response to the first ques-
tion. Current smoker was defined as positive response to the
first question and a response of “1” or “2” to the second
question (i.e. individuals who have smoked at least 100 ciga-
rettes in their life and at the time of the survey smoked ciga-
rettes every day or some days).

Usual health care provider. Availability of health insurance
was measured using the following insurance types: (1) insur-
ance purchased from insurance companies, (2) Medicare (for
people 65 and older, or people with disabilities), (3) Medic-
aid, Medical Assistance, or other government assistance
plans, (4) TRICARE and any other military health care, (5)
Veterans Affairs, (6) Indian Health Services, and (7) any other
health coverage plan. Based upon a positive response to any
of these questions, insurance was operationalized as a dichot-
omous variable (0 without insurance, 1 with insurance).

Dependent variable

A single item was used to measure the reported patient—pro-
vider LCS discussion. The item read “In the past year, have
you talked with your doctor about having a test to check for
lung cancer?” Responses included yes and no.

Statistical analysis

To accommodate the complex sampling design of the HINTS
study, we used Stata version 13.0 (Stata Corp., College Station,
TX, USA) for data analysis. Standard errors (SE) were

re-estimated using the Taylor series linearization technique. As
aresult of adjusting weights, our rates and inferences are repre-
sentative to the US general population. For descriptive analy-
sis, we used mean (SE) and proportions (relative frequencies).
For sample size calculation, as both our independent variable
and dependent variables were binary, we calculated the sample
size to compare two proportions, using two-sided p value at
0.05, to test the following hypothesis: HO: pA—pB=0. With a
Type I error of 0.5 and a Type II error of 20%, a sample size of
2621 individuals gives us a power of 80% to detect a difference
in the prevalence of LCS patient—provider discussion in those
who meet (pB20%) and those who do not meet (pA18%) the
CMS criteria for LCS. For bivariate analyses, we used the
Spearman correlation test to explore the unadjusted correla-
tions between the study variables in the pooled sample. We ran
our bivariate in the pooled sample to determine whether the
LCS eligibility correlates with demographic, SES, and LCS
discussion. If we had run the correlations among participants
who were eligible, we could not explore bivariate correlates of
eligibility. For multivariate analysis, we used logistic regres-
sion models. From our regression models, we reported beta
coefficient, Wald statistics, adjusted odds ratios (ORs), SEs,
95% confidence intervals (Cls), and p values. In our logistic
regression model, potential LCS eligibility, gender, race, edu-
cation, usual health care provider, and insurance were the inde-
pendent variables. The frequency of patient-reported discussion
regarding LCS with a health care provider served as the
dependent variable. A second model was run for individuals
with potential LCS eligibility to investigate which variables
affect the odds of a patient—provider LCS discussion in the set-
ting of potential eligibility.

Model 1 is among all HINTS participants and includes
potential LCS eligibility as a variable. Model 2 is performed
among those whose potential LCS eligibility variable has a
value of “1—possibly eligible.” In this subset of the partici-
pants (limited to individuals age between 55 and 77 with
positive ever smoker status), both age and current smoker are
included as independent variables. Model 3 is among all
HINTS participants and also includes age and current smok-
ing status in addition to potential LCS eligibility as inde-
pendent variables. Model 4 is similar to model 3, but without
potential LCS eligibility as a variable.

Results

Descriptive statistics

Table 1 summarizes the descriptive statistics of the sample.
Participants had an average age of 49 years. Gender distribu-
tion approximated national averages with 51% (n=1642)
females; 66% of the participants were White; 91% of the par-
ticipants reported some form of insurance and 66% reported
having a usual health care provider; 38% of participants
were determined to be in the ever smoker category. Only
12.24% of the potentially eligible LCS individuals based on
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Table I. Descriptive statistics (n = 3217).
Mean (SE) 95% Cl
Age (years) 48.88 (0.34) 48.19-49.56
Education (1-5) 3.12 (0.02) 3.08-3.16
% (SE) 95% Cl

Gender

Female 51.03 (0.00) 50.16-51.90

Male 48.97 (0.00) 48.10-49.84
Race/ethnicity

White 66.39 (0.01) 65.25-67.53

Non-White 33.61 (0.01) 32.47-34.75
Ever smoker

No 62.17 (0.02) 59.13-65.20

Yes 37.83 (0.02) 34.80—40.87
Usual health care provider

No 33.77 (0.01) 31.12-36.42

Yes 66.23 (0.01) 63.58-68.88
Insurance (any)

No 8.56 (0.00) 7.93-09.20

Yes 91.44 (0.00) 90.80-92.07
Reported patient—provider lung cancer screening discussion

No (n=609) (responders potentially eligible for screening) 85.91 (0.00) 82.15-88.99

Yes (n=97) (responders potentially eligible for screening) 12.24 (0.00) 9.26-16.03

Source: Health Information National Trends Survey (HINTS) 2017.
SE: standard error; Cl: confidence interval.

age and positive ever smoker status reported having dis-
cussed LCS with a health care provider (Table 1).

Bivariate analysis

Table 2 summarizes the correlations between study variables
in the pooled sample. As shown in Table 2, potential LCS
eligibility (»=0.17), current smoker status (r=0.17), ever
smoker status (r=0.18), having a usual health care provider
(r=0.06), male gender (r=0.06), and age (r=0.12) were
positively correlated with the reported patient—provider LCS
discussion. Education was negatively correlated with the
reported patient—provider LCS discussion (»=-0.09). Race
and insurance did not correlate with the reported patient—
provider LCS discussion.

Multivariate analysis

Table 3 shows the summary of logistic regression models
with demographic, social, and behavioral factors associated
with receiving an LCS message in the sample. Potential LCS
eligibility (OR=3.95, 95% CI=2.48-6.30) and having a
usual health care provider (OR=2.48, 95% CI=1.31-4.70)
showed a positive association with the reported patient—pro-
vider LCS discussion. A second model (model 2) limited to
the subset of individuals with potential LCS eligibility in
which current smoker status (OR=2.73, 95% CI=1.42—
5.27) and age (OR=1.06, 95% CI=1.00-1.11) showed a

positive association with patient—provider LCS discussion.
Two additional models were generated (models 3 and 4) to
confirm findings (Supplementary Table).

Discussion

This study demonstrated that individuals potentially meeting
the LCS eligibility criteria are more likely to have discussed
screening with a health care provider compared to individu-
als not meeting the LCS eligibility criteria. Furthermore, the
incidence of the reported patient—provider LCS discussion
was not influenced by patients’ gender, race, education, or
insurance coverage. However, we found that having a usual
health care provider increases the chance of having discussed
LCS with a provider, independent of potential eligibility. In
high-risk individuals (those potentially eligible for LCS),
advanced age and current smoking status increased the odds
of having discussed screening with a provider. Although this
does not strictly follow LCS recommendation guidelines, it
perhaps reflects a more individualized approach given poten-
tial increased risk of lung cancer in the setting of continued
tobacco use and increased age.

Despite several guidelines recommending annual LCS
using LDCT in high-risk individuals, the reported LCS partici-
pation rates have remained low. This is in spite of the CMS-
approved coverage of LDCT screening for high-risk
individuals. Based on a recent American Cancer Society study,
there were an estimated 6.8 million current and former smokers
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Table 2. Correlation matrix (n=3217).

2 3 4 5 6 7 8 9 10

I. Age 1.00 - - - - - - - - -
2. Male gender 003 .00 - - - - - - - -
3. Education —0.18* 0.06* 1.00 - - - - - - -
4. Race (non-White) -0.15% —0.05*% —-0.13* 1.00 - - - - - -
5. Regular source of care 0.23* -0.02 0.07* -0.19* 1.00 — - - - -
6. Any insurance 0.07¢ 000 O0.Il1* —-0.09* 0.20% 1.00 — - - -
7. Ever smoker 0.12¥ 0.08* —0.13* —0.11* 0.05%* 0.02 1.00 - - -
8. Current smoker -0.05% 0.02 -0.15% 0.02 -0.05* —0.08* 0.48* 1.00 - -
9. Potential lung cancer screening eligibility 0.29% 0.08* -0.12* -0.09* 0.10% 0.02 0.66* 0.29* 1.00 -
10. Reported patient—provider lung cancer screening discussion  0.12* 0.06* —0.09* 0.0l  0.06* 0.00 0.18% 0.17* 0.17* 1.00
Source: Health Information National Trends Survey (HINTS) 2017.
*p < 0.05.
Table 3. Summary of logistic regressions.
b SE z (Wald) p OR SE 95% Cl
Model | (n=3217)
Potential lung cancer screening eligibility 1.37 0.23 591 0.000 3.95 0.92 2.48-6.30
Gender (male) 0.31 0.23 1.31 0.197 1.36 0.32 0.85-2.18
Education -0.23 0.12 -1.93 0.060 0.79 0.10 0.62-1.01
Race (non-White) -0.04 0.24 -0.16 0.871 0.96 0.24 0.59-1.57
Usual health care provider 091 0.32 2.87 0.006 2.48 0.79 1.31-4.70
Insurance 0.32 1.10 0.3 0.769 1.38 1.52 0.15-12.51
Model 2 (n=706)
Gender (male) 0.54 0.31 1.73 0.089 1.71 0.53 0.92-3.18
Education 0.04 0.16 0.25 0.800 1.04 0.16 0.76-1.43
Race (non-White) 0.07 0.40 0.18 0.858 1.07 0.43 0.48-2.38
Usual health care provider 0.81 0.56 |.44 0.156 2.25 1.26 0.73-6.96
Insurance 0.70 0.74 0.94 0.350 2.01 1.49 0.45-8.94
Age 0.05 0.03 2.07 0.043 1.06 0.03 1.00-1.11
Current smoker 1.00 0.33 3.07 0.003 2.73 0.89 1.42-5.27

Source: Health Information National Trends Survey (HINTS) 2017.
SE: standard error; OR: odds ratio; Cl: confidence interval.

Outcome: Who is discussing lung cancer screening with health care providers in the United States? Model | is among all HINTS 2017 participants and
includes potential lung cancer screening eligibility as an independent variable. Model 2 is performed using only the subset of individuals who are potentially
eligible for lung cancer screening and also includes age and current smoker as independent variables.

eligible for LCS in 2015. Only 262,700 individuals (3.9%)
received LCS in the same year.!” These findings and our own
analysis showing that only 12.24% of participants potentially
eligible for screening discussed LCS with a health care pro-
vider reinforce the slow adoption of screening. However, our
analysis also demonstrated that individuals between 55 and
77 years old with history of smoking (referred to as potential
LCS eligibility in the results above) are involved in patient—
provider discussion regarding LCS at a higher rate. This sug-
gests that the screening guidelines have at a minimum triggered
some discussions regarding LCS with the appropriate patient
population. Overall, there clearly remains room for improve-
ment, potentially with barriers to widespread adoption yet to be
elucidated. Our results should be compared to an older report
that found the prevalence of patient—provider discussion about

LCS at 17% in 2012 and 10% in 2014.'8 There are minor dif-
ferences in our inclusion criteria compared to these studies in
which patients 55-80years old were included based on
USPSTF recommendation for LCS in 2013. By comparing our
results, we can conclude that, in spite of the CMS-approved
coverage of LDCT screening in 2015, the patient—provider dis-
cussion prevalence for LCS is still very suboptimal.

Based on our findings, both potentially eligible individu-
als as well as those maintaining a usual health care provider
are more likely to report prior discussions of LCS, regardless
of race or attained education level. Using data from more
widely available cancer screening programs, it has been
shown that cancer screening participation is associated with
multiple factors such as race, gender, and SES. In particular,
individuals with higher education, parental status, and
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life-course SES have been shown to be positively associated
with breast and cervical cancer screening.!® SES indicators
such as education attainment of the patients were likewise
found to be positively associated with colon cancer screen-
ing participation in the Canadian Community Health Survey,
2011-2012.20 Such population-based assessments have yet
to be comprehensively performed on the LCS target popula-
tion; however, our data suggest that education level did not
significantly affect the odds of patient—provider discussion
regarding screening. The correlation between eligible indi-
viduals having discussed LCS recommendations and ulti-
mate successful participation in a screening program has yet
to be elucidated and is beyond the scope of this study.

Gender inequality in some cancer screening has been
reported. Women are less likely to be screened for colorectal
cancer in the United States.??2 In a study conducted in cen-
tral Italy, women showed a lower, although not significant,
participation in colon cancer screening with colonoscopy.?
Although lung cancer rate has declined in males in the past
three decades and the incidence rate has increased in women,
lung cancer is still more common in men than women.2* This
raises the potential for disparate screening rates similar to
colon cancer. However, our analysis suggests that men and
women receive comparable rates of patient—provider discus-
sion regarding LCS, although the rate of screening participa-
tion following such discussions was not evaluated. In a
recently published systematic review, researchers found
over-representation of male participants in LCS programs.?

Physician recommendation for mammograms has been
determined to be a major motivator for patients’ compliance
to breast cancer screening.2® Such recommendations can be
potentially affected by race and have been found to occur
less commonly in Black women.!” Awareness of tests for
colorectal cancer screening is also lower among African
Americans than Whites.?” Black women are also less likely
than White women to be aware of and use breast cancer
screening tests (despite higher rates of compliance in those
participating in screening).2® Although neither awareness
nor use of LCS was assessed, our analysis demonstrates that
race does not affect the odds of patient—provider LCS dis-
cussion. In a recently published study assessing the effect of
age on the LCS patient—provider discussion rate, research-
ers reported that Blacks receive fewer messages regarding
LCS as a result of aging.!! This demonstrates that although
there is no gender difference in the LCS patient—provider
discussion rate, Blacks, unlike Whites, do not receive con-
tinued LCS messages from their health care providers as
they get older.

It is reported that the lack of health care insurance is asso-
ciated with the significantly decreased use of recommended
screening for breast, colorectal, and cervical cancers.?’
Although health insurance is one of the main enablers for
health care access,?® our results showed no difference in the
rate of patient—provider discussion regarding LCS based on
insurance status. Although the lack of health insurance

coverage may be a significant barrier to obtaining a screening
CT due to an increase of the out-of-pocket expense, assess-
ment of the effect of insurance status on LCS participation
was beyond the scope of our analysis.

Usual source of care, as defined by having a single
health care provider seen most often, was positively associ-
ated with patient—provider LCS discussion, independent of
potential eligibility criteria, insurance, and SES. Analogous
findings have been found in established screening pro-
grams, with women with no regular source of care. These
women have significantly less breast cancer screening
awareness compared to women who have a regular source
of care such as doctor’s office, hospital outpatient, or pub-
lic health clinic.?® It has also been shown that a greater
number of office visits in any setting are associated with a
greater likelihood of undergoing mammography.?! Given
our findings and results of prior studies with respect to
other large-scale screening programs, it may be inferred
that established patient—provider relationships prove
advantageous in promoting preventive health measures
such as cancer screening.

The current findings have several implications for clinical
practice and public health programs promoting LCS participa-
tion. Although our data suggest that the appropriate populations
are being targeted to some extent for LCS (without clear evident
bias with respect to demographic factors), the low rate (12.24%)
of reported patient—provider discussion in those potentially eli-
gible for LCS indicates that significant barriers may still exist
stifling widespread adoption/availability of screening for eligi-
ble individuals. The results may guide health policies that aim to
expand LCS participation or further promote research to eluci-
date factors limiting participation. An active approach to
encouraging rapid adoption of LCS programs is of particular
importance given that lung cancer remains the leading cause of
cancer death in both men and women in America,! with screen-
ing having demonstrated potential to increase survival and
reduce costs.? As with any screening program, patient education
and early targeted discussion of the risks and benefits of screen-
ing in susceptible populations are important and recom-
mended.”3? Although our data are reassuring in that no definite
bias with regard to race, gender, and education was identified in
the occurrence of patient—provider screening discussions, indi-
viduals without a usual health care provider appear less likely to
be targeted despite representing a large portion of the evaluated
population (33.77%).

Limitations

Our study has a number of limitations, some of which have
been briefly discussed above. Most significantly, this study
focused on LCS patient—provider discussions without deter-
mination of ultimate LCS participation. We also do not
know whether the patient or the provider initiated the dis-
cussion. Furthermore, limits of the HINTS dataset allowed
for the evaluation of individuals potentially eligible for LCS
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without the ability to assess for details of tobacco use (such
as pack years and time since quitting in former smokers)
necessary to definitively establish screening eligibility by
CMS guidelines or USPSTF criteria, rather than definite,
indication for LCS. However, the HINTS dataset has been
used for the investigation of high-risk lung cancer
patients.!!-33:34 Furthermore, the required shared decision-
making visit between the health care provider and patient,
as defined by CMS, is an encounter in which benefits and
harms of screening (including the possibility of over-diag-
nosis, false-positive findings, and total radiation exposure)
are shared and discussed prior to patients’ decision to par-
ticipate.'® This study is limited in this regard as the precise
breadth and details of information discussed between
patients and health care providers were not evaluated in
HINTS, with data reflecting only whether a patient recalled
speaking with their physician regarding “a test to check for
lung cancer.” Like all survey studies, our study might suffer
from recall bias. Therefore, this study provides preliminary
report and requires further investigation.

Conclusion

In conclusion, our analysis shows that only 12.24% of
patients potentially eligible to receive LCS report having
discussed LCS with their health care. Appropriately, indi-
viduals potentially meeting the LCS eligibility criteria are
more likely to report such a discussion. Furthermore, the
incidence of the reported patient—provider LCS discussion
was not influenced by patients’ gender, race, education, or
insurance coverage. This is an indicator of the lack of bias
of the providers in providing such messages to the right
(high-risk) individuals. Overall, this suggests a preventive
health benefit of an established patient—provider relation-
ship; having a usual health care provider is positively asso-
ciated with LCS discussions. Although these findings
suggest that recommendations for LCS have at a minimum
triggered some provider discussion regarding screening
with the appropriate population, the low rate of such
patient—provider interactions in those potentially eligible
for screening indicates that significant barriers may still
exist stifling widespread adoption/availability of screen-
ing. More research is necessary to evaluate the potential
disparities of race, gender, and SES with respect to the fre-
quency of ultimately proceeding with LCS. This work
could further elucidate factors that contribute to low par-
ticipation rates. Ultimately, a concerted effort by health
care providers, public health organizations, and governing
bodies will likely be required to promote rapid adoption
and increased availability of LCS programs to attain maxi-
mal benefit.

Acknowledgements

The authors would like to thank the HINTS team which provided
the publicly available data.

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.

Ethical approval

The Westat’s Institutional Review Board (IRB) approved the
HINTS-5 study protocol (Westat’s Federalwide Assurance (FWA)
no. FWA00005551). The NIH Office of Human Subjects exempted
the HINT from IRB review.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Informed consent

Written informed consent was obtained from all subjects before the
study.

Supplemental material

Supplemental material for this article is available online.

Trial registration

This study was registered under Westat’s IRB no. 00000695 and
the project OMB no. 0920-0589.

ORCID iD

Hamid Chalian https://orcid.org/0000-0001-8357-7347

References

1. Siegel RL, Miller KD and Jemal A. Cancer statistics, 2018. C4A
Cancer J Clin 2018; 68(1): 7-30.

2. American Cancer Society. Cancer prevention & early detec-
tion facts & figures, 2018, https://www.cancer.org/research
/cancer-facts-statistics/cancer-prevention-early-detection.html

3. Aberle DR, Berg CD, Black WC, et al. The National Lung
Screening Trial: overview and study design. Radiology 2011;
258(1): 243-253.

4. Humphrey L, Deffebach M, Pappas M, et al. Screening for
lung cancer with low-dose computed tomography: a system-
atic review to update the US Preventive Services Task Force
recommendation. Ann Intern Med 2013; 159(6): 411-420.

5. Bach PB, Mirkin JN, Oliver TK, et al. Benefits and harms
of CT screening for lung cancer: a systematic review. JAMA
2012; 307(22): 2418-2429.

6. US Preventive Services Task Force. Lung cancer screening:
recommendation statement. Ann Intern Med 2004; 140(9):
738-739.

7. Wender R, Fontham ETH, Barrera EJ, et al. American Cancer
Society lung cancer screening guidelines. CA Cancer J Clin
2013; 63(2): 107-117.

8. Mazzone P, Powell CA, Arenberg D, et al. Components neces-
sary for high-quality lung cancer screening: American College
of Chest Physicians and American Thoracic Society policy
statement. Chest 2015; 147(2): 295-303.

9. Centers for Medicare and Medicaid Services. Proposed
decision memo for screening for lung cancer with low dose


https://orcid.org/0000-0001-8357-7347
https://www.cancer.org/research/cancer-facts-statistics/cancer-prevention-early-detection.html
https://www.cancer.org/research/cancer-facts-statistics/cancer-prevention-early-detection.html

SAGE Open Medicine

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

computed tomography (LDCT), 2015, https://www.cms.gov
/medicare-coverage-database/details/nca-proposed-decision
-memo.aspx?NCAId=274&bc=AiAAAAAAAgAAAA%3D
%3D& (accessed 18 January 2019).

Peterson EB, Ostroff JS, DuHamel KN, et al. Impact of pro-
vider-patient communication on cancer screening adherence: a
systematic review. Prev Med 2016; 93: 96—-105.

Chalian H, Khoshpouri P and Assari S. Patients’ age and dis-
cussion with doctors about lung cancer screening: diminished
returns of blacks. Aging Med 2019; 2: 35-41.

National Cancer Institute. Published articles using HINTS
data, 2018, https://hints.cancer.gov/publications-reports/hints
-publications.aspx

Hesse BW, Moser RP, Rutten LJF, et al. The Health
Information National Trends Survey: research from the base-
line. J Health Commun 2006; 11(Suppl. 1): 7-14.

Westat. Health Information National Trends Survey 5 (HINTS
5) cycle 1 methodology report, 2017, https://hints.cancer.gov
/docs/methodologyreports/HINTS5 Cycle 1 Methodology
_Rpt.pdf

Nelson DE, Kreps GL, Hesse BW, et al. The Health
Information National Trends Survey (HINTS): development,
design, and dissemination. J Health Commun 2004; 9(5): 443—
460; discussion 81-84.

Rutten LJF, Squiers L and Hesse B. Cancer-related informa-
tion seeking: hints from the 2003 Health Information National
Trends Survey (HINTS). J Health Commun 2006; 11(Suppl.
1): 147-156.

Jemal A and Fedewa SA. Lung cancer screening with low-
dose computed tomography in the United States—2010 to
2015. JAMA Oncol 2017; 3(9): 1278-1281.

Carter-Harris L, Tan ASL, Salloum RG, et al. Patient-provider
discussions about lung cancer screening pre- and post-guide-
lines: Health Information National Trends Survey (HINTS).
Patient Educ Couns 2016; 99(11): 1772-1777.

Akinyemiju T, Ogunsina K, Sakhuja S, et al. Life-course
socioeconomic status and breast and cervical cancer screen-
ing: analysis of the WHO’s Study on Global Ageing and Adult
Health (SAGE). BMJ Open 2016; 6(11): e012753.

Jiang S and Velasquez-Garcia H. The role of education in
colorectal cancer screening participation: updated evidence
from Canadian Community Health Survey (2011-2012).
Cancer Treat Res Commun 2017; 10: 1-5.
Friedemann-Sanchez G, Griffin JM and Partin MR. Gender
differences in colorectal cancer screening barriers and infor-
mation needs. Health Expect 2007; 10(2): 148-160.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Yager S and Cheung WY. Gender disparities in colorectal can-
cer screening. J Clin Oncol 2011; 29(15_Suppl.): 1544.
Prisco G, Mirri F, Baldaccini P, et al. Gender differences in
colorectal cancer screening in Central Italy: Gabriella Prisco.
Eur J Public Health 2015; 25(Suppl. 3). DOI: 10.1093/eur-
pub/ckv170.066.

Centers for Disease Control and Prevention. Rate of new
cancers, lung and bronchus, United States, 2015, https://gis.
cdc.gov/Cancer/USCS/DataViz.html (accessed 28 March
2019).

Schutte S, Dietrich D, Montet X, et al. Participation in lung
cancer screening programs: are there gender and social dif-
ferences? A systematic review. Public Health Rev 2018; 39:
23.

Frazier TG and Cummings PD. Motivational factors for par-
ticipation in breast cancer screening. J Cancer Educ 1990;
5(1): 51-54.

McAlearney AS, Reeves KW, Dickinson SL, et al. Racial dif-
ferences in colorectal cancer screening practices and knowl-
edge within a low-income population. Cancer 2008; 112(2):
391-398.

Harris DM, Miller JE and Davis DM. Racial differences in
breast cancer screening, knowledge and compliance. J Nat/
Med Assoc 2003; 95(8): 693-701.

Ross JS, Bradley EH and Busch SH. Use of health care ser-
vices by lower-income and higher-income uninsured adults.
JAMA 2006; 295(17): 2027-2036.

Foutz J, Damico A, Squires E, et al. The uninsured: a primer—
key facts about health insurance and the uninsured under the
affordable care act, 2017, https://www kff.org/uninsured/
report/the-uninsured-a-primer-key-facts-about-health-insur-
ance-and-the-uninsured-under-the-affordable-care-act/view/
footnotes/

Kempe KL, Larson RS, Shetterley S, et al. Breast cancer
screening in an insured population: whom are we missing.
Perm J2013; 17(1): 38—44.

Mahon SM. Patient education regarding cancer screening
guidelines. Clin J Oncol Nurs 2003; 7(5): 581-584.

Chalian H, Khoshpouri P and Assari S. Demographic, social,
and behavioral determinants of lung cancer perceived risk
and worries in a national sample of American adults; does
lung cancer risk matter? Medicina (B Aires) 2018; 54(6):
E97.

Assari S, Khoshpouri P and Chalian H. Combined effects of
race and socioeconomic status on cancer beliefs, cognitions,
and emotions. Healthcare (Basel) 2019; 7(1): E17.


https://www.cms.gov/medicare-coverage-database/details/nca-proposed-decision-memo.aspx?NCAId=274&bc=AiAAAAAAAgAAAA%3D%3D&
https://www.cms.gov/medicare-coverage-database/details/nca-proposed-decision-memo.aspx?NCAId=274&bc=AiAAAAAAAgAAAA%3D%3D&
https://www.cms.gov/medicare-coverage-database/details/nca-proposed-decision-memo.aspx?NCAId=274&bc=AiAAAAAAAgAAAA%3D%3D&
https://www.cms.gov/medicare-coverage-database/details/nca-proposed-decision-memo.aspx?NCAId=274&bc=AiAAAAAAAgAAAA%3D%3D&
https://hints.cancer.gov/publications-reports/hints-publications.aspx
https://hints.cancer.gov/publications-reports/hints-publications.aspx
https://hints.cancer.gov/docs/methodologyreports/HINTS5_Cycle_1_Methodology_Rpt.pdf
https://hints.cancer.gov/docs/methodologyreports/HINTS5_Cycle_1_Methodology_Rpt.pdf
https://hints.cancer.gov/docs/methodologyreports/HINTS5_Cycle_1_Methodology_Rpt.pdf
https://gis.cdc.gov/Cancer/USCS/DataViz.html
https://gis.cdc.gov/Cancer/USCS/DataViz.html
https://www.kff.org/uninsured/report/the-uninsured-a-primer-key-facts-about-health-insurance-and-the-uninsured-under-the-affordable-care-act/view/footnotes/
https://www.kff.org/uninsured/report/the-uninsured-a-primer-key-facts-about-health-insurance-and-the-uninsured-under-the-affordable-care-act/view/footnotes/
https://www.kff.org/uninsured/report/the-uninsured-a-primer-key-facts-about-health-insurance-and-the-uninsured-under-the-affordable-care-act/view/footnotes/
https://www.kff.org/uninsured/report/the-uninsured-a-primer-key-facts-about-health-insurance-and-the-uninsured-under-the-affordable-care-act/view/footnotes/

