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Abstract

Factors associated with poor patient recall of lung cancer screening follow-up recommendations and the
association with adherence

David S. Wenger

Chair of Supervisory committee:

Amanda Phipps, Department of Epidemiology

Rationale. Factors associated with adherence to recommendations after initiating lung cancer screening
(LCS) are poorly understood. We sought to determine patient-level factors associated with incorrect
identification of LCS follow-up recommendations, hypothesizing that incorrect recall would be associated

with decreased adherence to follow-up.

Methods. We performed a cross-sectional study of patients in the University of Washington LCS registry
who underwent initial LCS exam between June 2017- July 2018 (n=229). We excluded individuals with
cognitive limitations and non-English speakers. Subjects were mailed a survey following initial LCS
exam. Additional data was abstracted from the electronic health record and LCS registry. Participants
were asked to identify the timing and next step for their follow-up, with answers corresponding to Lung-
RADS recommendations. We examined associations between incorrect identification of recommended
follow-up and patient-level characteristics, self-perceived benefit/harm of LCS, Lung-RADS score, and
method of results communication (letter, telephone or in-person). Adherence was defined as receipt of
follow-up within 90 days of recommended interval by Lung-RADS 1.0 designation. Categorical variables
were compared using chi-square tests and bivariate logistic regression. Multivariable logistic regression
was used to estimate associations between incorrect identification of recommendations and adherence to
follow-up, adjusting for demographics (age, race/ethnicity), smoking (current vs. former), and Lung-

RADS score (<3 vs >3).

Results. One-hundred two participants completed the survey (response rate 44.5%); 46 (45%) incorrectly
identified their follow-up recommendation. In bivariate analyses, individuals who self-identified as male,

current smokers, had lower educational attainment or lower income were less likely to correctly identify



follow-up recommendations. The method of communicating LCS results and follow-up was not
associated with incorrect identification of follow-up. Those with lung-RADS scores >3 were less likely to
correctly identify follow-up recommendations compared to those with scores <3. Overall adherence to
follow-up was 62%. Despite more incorrect responses in those with lung-RADS score >3, the majority of
these participants (15/19, 79%) were adherent with follow-up. In adjusted models, incorrect identification
of LCS recommendations was associated with decreased adherence to follow-up (OR=0.37, 95% CI:

0.14-0.96).

Conclusion. This study is among the first to identify factors associated with incorrect identification of
recommendations for LCS follow-up, and to find that incorrect identification is associated with less
adherence to follow-up. These results can inform efforts to target improved education and navigation of

LCS, potentially improving adherence.



Introduction:

Lung cancer is the leading cause of cancer-related death in the United States. Each year more
people die from lung cancer than from colon, breast and prostate cancers combined.! Clinical trials have
consistently demonstrated the benefit of longitudinal low-dose computed tomography (LDCT) based lung
cancer screening (LCS) to reduce lung cancer specific mortality.* Translation of clinical trial benefits
into clinical practice will necessarily require mechanisms to assure patient understanding of and
adherence to often complex screening recommendations, which may include immediate tissue sampling,

short term radiographic reassessment, and/or need for continued annual screening.

While adherence to LCS clinical follow-up was ~95% in the National Lung Screening Trial
(NLST) and nearly 90% in the more recent Dutch-Belgian Randomized Lung Cancer Screening Trial
(NELSON), emerging studies suggest it will be lower in clinical or real-world settings.** For breast,
cervical and prostate cancer screening, studies have indicated that decision making interventions and
standardized result communication tools increase patients’ knowledge about the need for ongoing cancer
screening tests and increase adherence to follow-up recommendations. *7 In the U.S., lung cancer
disproportionally affects lower socioeconomic strata and those with lower educational level achieved.®’
Therefore, it is imperative to prioritize effective communication between patient and provider that
emphasizes understanding of follow up recommendations as a critical, and best practice, step to improve

adherence to subsequent procedures and annual screening.!%!?

The development of an effective patient-centered communication tool must start with knowledge
of demographic and patient-level factors associated with poor understanding of LCS recommendations.
The objective of this study was to determine barriers to patient recall of LCS follow-up recommendations

and determine the association of recall with ultimate adherence to follow-up.

Materials and Methods:

Screening Program and Study Population



We performed a cross-sectional analysis of participants enrolled in a Seattle-based multisite LCS
program who received baseline LCS between June 2017- July 2018, and in a subsequent cohort analysis,
were followed for adherence to follow-up recommendations through October 2019. Registry participants
deemed eligible were mailed an informed consent and a research survey to complete following initial
LDCT. The vast majority (93%) of registry participants qualified for LCS based on United States
Preventative Service Task Force (USPSTF) guidelines, including: persons age 55- 80 years old who have
a 30 pack-year smoking history and currently smoke or have quit within the past 15 years. Those who did
not meet USPSTF criteria and who were inappropriately referred to our LCS program were included in
analysis of recall of LCS recommendations but were excluded from analysis of adherence (n=7).
Reminder/thank-you postcards were sent 2 weeks after the initial contact, and second packets with
research surveys sent to non-responders after 4 weeks. A $10 gift card was sent as an incentive to enhance
participation.'®> We excluded participants who were non-English speaking or had expressive language

deficits.

The LCS program serves the University of Washington, the Seattle Cancer Care Alliance, and
their affiliated hospitals and clinics including over 25 unique primary care clinics as well as Harborview
Medical Center, a county safety-net hospital and its affiliated clinics. The screening program is largely
decentralized, with individual providers managing screening; however, there are several key centralized
elements to the program. First, upon entry into the LCS program and scheduling of the baseline CT, the
patients undergo a universal phone interview where they provide a self-report of health and smoking
history. Second, there is a centralized tracking database across the system which tracks screening results.
This tracking system is utilized to send all patients a letter reminder when screening is due and is accessed
by a dedicated nurse-practitioner who sends directed follow-up reminders to providers and patients who
have high-risk imaging findings (Lung-RADS 4A or higher). All participants in the screening program

over the study time period were enrolled in this study to evaluate adherence with a waiver of consent



provided by the Institutional Review Board (Fred Hutchinson Cancer Research Center, Study Protocol

9968).

Study Variables and Outcome

Participant data for survey responders were obtained primarily from self-report on the research
survey and included age at initial screening, gender, race, ethnicity, family history of lung cancer,
smoking history, place of residence, annual income, education level achieved, insurance status, self-
identified comorbidity data, self-perceived risks/benefits of LCS, post-LDCT perception of lung cancer
likelihood, healthcare literacy, trust in healthcare provider/system, and means of communicating results
(letter only versus the addition of telephone or in-person encounter). Demographic information for
survey non-responders was obtained from data collected at phone interview following LCS referral and
scheduling but was limited compared to survey information (Supplementary Table 1). Information on
ordering provider, location of LDCT, and CT characteristics were derived from the electronic health

record (EHR) for both survey responders and non-responders.

We reviewed CT reports to characterize baseline LCS results. All interpretations were made by a
thoracic radiologist and consistent with Lung-RADS version 1.0. Recommended follow-up was also
standardized by Lung-RADS (Table 1). In the survey, participants were asked to identify the next step
that was recommended to them after their last LCS CT scan from a list of multiple-choice responses.
Participants could choose from 1) I do not know, 2) I do not need to return for annual LCS, 3) I should
return for annual LCS CT in one year, 4) I should come back sooner than one year for a CT scan of my
lungs, 5) I should have other testing for possible lung cancer or lung disease (such as PET scan,
bronchoscopy, biopsy, sputum evaluation or other testing), or 6) Other (free text). Correct or incorrect
recall of follow up recommendations was identified for each participant by correlating responses with
Lung-RADS recommendations (Table 1). All participants who selected that they did not need to return for
annual LCS or the free text options were manually reviewed for accurate understanding of follow up

recommendations.



Finally, adherence to follow up recommendations was determined by review of the EHR through
October 2019 for any documentation, imaging or procedures follow index LCS CT scan. We considered
patients adherent if subsequent LCS occurred within 90 days of the recommended follow-up window or if
they received alternative forms of follow-up, such as a diagnostic CT performed for other purposes within
the follow-up window (Table 1). For non-adherent patients, the EHR was reviewed for reasons for
possible non-adherence. Those who either could not be adherent (i.e. death during follow-up period), or
should not be adherent (i.e. those who did not qualify for initial screening per USPSTF guidelines, or had
documented proof of relocation outside of the catchment area) were excluded from the analysis of

adherence (Figure 1).

Statistical Analysis

Descriptive statistics were reported using proportions (%) for categorical and dichotomous
variables, and medians with interquartile range for continuous variables. For analysis, all continuous
variables were categorized at clinically meaningful cutoffs where possible. Comparative results between
groups that had correct and incorrect recall of LCS recommendations were obtained via chi-squared
testing. We examined several potential factors associated with incorrect recall of LCS follow-up
recommendations using bivariate logistic regression. Multivariable logistic regression was then used to
estimate independent associations between clinical exposure variables and incorrect recall of LCS
recommendations as our outcome, adjusting for age (< 65 vs >65), sex, smoking status (current vs
former), education level achieved (some college vs less than college), and Lung-RADS score (< 3 vs > 3),
based on a priori hypotheses. In a separate multivariate logistic regression model, we next examined the
association between incorrect recall of LCS follow-up recommendations, using this as the primary
exposure variable, and adherence as the outcome, while controlling for potential confounders. Variables
included in this model were based on previous patient-level sociodemographic and CT characteristics
known to be associated with screening adherence, and included: age, smoking status, and Lung-RADS

score (< 3 vs > 3) (Triplette M, manuscript under review).



Finally, in sensitivity analyses, we examined whether associations between incorrect recall of
LCS follow up recommendations and adherence differed by Lung-RADS score (< 3 vs > 3), to confirm
that meaningful observations in the relationships between recall of recommendations and adherence are

similar among the patients with higher and lower post-test probability of lung cancer .

All statistical analyses were performed using Stata v16.0 (Stata Corporation, College Station,

TX). Results were considered significant at a two-sided p-value of <0.05.

Results:

Two hundred and twenty-nine individuals received baseline lung cancer screens during the study
period and were mailed the research survey. One hundred and two participants returned the survey and
were included in the overall analysis (response rate 44.5%). For the analysis of adherence, 94 met criteria
for inclusion (Figure 1). The median age of participants was 65 years old (Table 2). The majority were
male and seventy-eight percent identified as non-Hispanic, white. Participants had a median smoking
history of 50 pack-years, with a slightly higher proportion of former smokers compared to current (55%
versus 45%). The majority of participant baseline scans had a Lung-RADS of 1 or 2 (81%) however many
participants still perceived their individual risk for lung cancer as high (45%). Despite the centralized
tracking database in our center’s LCS program, only 34 subjects recalled receiving their LCS results via a
letter. Twelve subjects recalled receiving a telephone call or an in-person consultation in addition to a
letter, and 18 subjects could not recall the method of result delivery. Notably, survey non-responders were
more likely to self-identify as black, be current smokers of tobacco, and were slightly more likely to
utilize public insurance options as their primary means of payment (supplementary Table 1). Among
survey responders, baseline scans resulted in a nodule/finding that resulted in lung cancer diagnosis in

1.9% (2/102) of our cohort, both at early stage.

Overall, 56 subjects (55%) successfully recalled LCS follow up recommendations. In bivariate

analyses, individuals who self-identified as male, current smokers, those with lower educational



attainment (< college education versus at least some college), or lower income level (<$15,000 compared
to >$50,000) were less likely to correctly recall follow-up recommendations (Table 3). Notably, neither
the ordering provider specialty (Primary care specialty versus Pulmonary specialist) nor the method of
communicating LCS results and follow-up recommendations were associated with incorrect recall of
follow-up. We found that those with lung-RADS scores >3 were more likely to have poor recall of
follow-up recommendations compared to those with scores <3 (Table 3). In multivariate models, current
smoking (OR 2.54, 95% CI 1.01- 6.53) and Lung-RADS score >3 (OR 3.85,95% CI 1.18- 12.53)
remained associated with increased odds of poor recall of follow-up recommendations while having had
at least some college education (OR 0.27, 95% CI 0.10- 0.74) was independently associated with lower

odds of poor recall of follow up recommendations (Table 4).

Overall adherence to follow-up was 62% in survey responders and 39% in non-responders. In
adjusted models, incorrect recall of LCS recommendations was associated with decreased adherence to
follow-up (OR=0.37, 95% CI: 0.14-0.96). Despite more incorrect recall of follow-up recommendations in
those with lung-RADS score >3, the majority of the participants (15/19, 79%) were adherent with follow-

up (Table 5).

Finally, we assessed Lung-RADS as an effect modifier in the relationship between recall of LCS
follow-up recommendations and adherence. In those with “low risk” baseline CT’s (Lung-RADS 1 and
2), poor recall of lung cancer screening follow-up recommendations remained associated with lower
adherence in a multivariable model which included age, race and smoking status (OR 0.46 95% CI 0.13,
0.98). However, in those with “high risk” baseline CTs (Lung-RADS > 3), correct recall of follow-up
recommendations perfectly predicted adherence limiting analysis, but suggesting an association between

recall and adherence in this “high risk” group as well (Table 6).

Discussion:

10



While several studies have focused on barriers and facilitators to the uptake of screening,
longitudinal adherence to follow-up recommendations is essential to obtain the lung cancer specific
mortality benefits observed in randomized studies of LCS. For example, approximately 13% of lung
cancers in NLST and NELSON were diagnosed on follow-up LDCT after a normal baseline exam.>* To
our knowledge this is one of the first studies to affirm factors associated with patient recall of lung cancer
screening recommendations and its association with follow-up adherence. In adjusted models, lower
educational attainment and current smoking status were independently associated with increased odds of
poor recall of follow-up recommendations, findings that should guide strategies to develop patient
communication tools to the appropriate reading-level for LCS program participants. We found that poor
recall was associated with decreased adherence especially among patients with low Lung-RADS score.
This finding may suggest the importance of improved patient understanding/recall as one key mechanism
to increase adherence, especially amongst those with “low risk” LDCT who are most likely to benefit

from ongoing screening and least likely to have substantial support from cancer navigators.

Poor recall among participants with lower education level achieved and those who currently
smoke may not be surprising. Lower education level achieved may directly impact patient understanding
of complex medical recommendations'*!* and may reflect associations with social disparities such as low
income and poor health access that have been linked to inferior health outcomes in cancer screening

1619 and which we observed in bivariate analyses in this study. The burden of smoking and

previously,
lung cancer remain disproportionately high in persons with lower education and lower socioeconomic
status (SES),?%2! and thus represent crucial populations to target for improved communication and cancer
navigation. Additionally, prior studies demonstrate that current smokers may be less likely to seek out
care related to lung cancer diagnosis compared to former smokers.?>?* Qualitative studies suggest this
may result from an attitude of fatalism on the part of individuals who continue to smoke regarding future

lung cancer compared to former smokers who may feel more motivated to continue to make health

conscious choices after making the commitment to quit smoking.?
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Interestingly, having a higher Lung-RADS score was associated with higher odds of poor recall
of follow up recommendations in fully adjusted models. This finding may reflect the increased
complexity of recommendations following “high risk” LDCT, however it is notable that the observation
was persistent even when answer choices allowed to be considered correct were liberalized. Alternatively,
it may reflect differences in subjects who have more advanced risk at time of initial enrollment into lung
cancer screening programs compared to those who have lower risk. Similar socioeconomic and health
access disparities that have been shown to negatively impact outcomes in other cancer screening
programs are associated with delays in initiation of cancer screening and thus more advanced stage at
presentation.?>* Reassuringly, despite this poor recall, our findings suggest that in patients with higher
Lung-RADS, recall is less associated with adherence. The majority of participants with Lung-RADS> 3
who incorrectly identified follow up recommendations were nonetheless adherent to follow-up, perhaps

reflecting improved support for clinical navigation in those with higher risk baseline LDCT.

In our cohort, 63 subjects (62%) successfully followed up, which is far lower than trial setting?>.
The few studies which have examined adherence to follow-up in the context of LCS report a wide range
of adherence values, with typical clinical programs reporting similar adherence to this cohort.>*3? Studies
have consistently validated the importance of effective communication between provider and patient
following cancer screening to ally distress, improve patient satisfaction and increase adherence.®*** This
is particularly important in LCS, where incidental findings on LDCT are common and may be associated
with distress and contribute to loss to follow-up.!!*>** Among Veterans with incidentally detected lung
nodules, confusion about results and follow-up was frequent.*3” High quality communication was
associated with less distress, and being informed of nodule characteristics was important to
patients.3436383% Our data suggest that communication between patient and provider following index
LDCT should additionally include discussion of follow-up recommendations. Though recall of these

recommendations does not uniformly predict adherence we observed that it is critical step for many LCS
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participants, especially those with low risk LDCT (Lung-RADS 1-2) who typically receive less dedicated

support/navigation but who derive significant benefit from ongoing screening.

Our LCS program utilizes a tracking intervention which provides follow-up reminder letters to all
patients and active reminders to patients, and their providers, with Lung-RADS 4 findings. Though
previous reports have shown this to be associated with improved adherence (Triplette M, manuscript
under review), interestingly in our cohort only 33% of participants recalled receiving letter. Knowledge
gained from other cancer screening modalities highlight that defining a “best” communication strategy is
uncertain and much context specific variability exists.** Regardless, this finding, along with other studies
which demonstrate higher levels of adherence in programs that utilize a centralized structure, may point to
the benefit of specific navigation interventions to target adherence. Our study may help guide future
targets for follow-up navigation and highlights the importance of targeting groups disproportionately
affected by lung cancer, including current smokers, particularly those in lower socioeconomic groups and

those with lower educational achievement.

While our study is one of the first to evaluate factors associated with LCS follow up
recommendations and the role this may play in adherence, this study does have several limitations. The
small number of participants in our cohort restricted our ability to adjust completely for differences
between subjects with or without poor recall of LCS follow-up recommendations and it is possible that
residual confounding exists. The response rate of the survey was only forty-four percent. While this is an
acceptable rate of return,*! differences between responders and non-responders with regards to our
outcomes could introduce bias. Non-responders were observed to have lower adherence to LCS
recommendations and tended to more frequently self-identify as black, be current smokers and rely on
public health insurance. Though this may limit generalizability, even amongst a group of more affluent
survey respondents with higher educational levels achieved and increased levels of adherence, we have
identified barriers relevant to clinical navigation of LCS that may be expected to have an even greater

clinical impact among an unbiased cohort. Generalizability may also be limited by our recruitment from a
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single lung cancer screening program, however, this cohort includes a broad payer mix and a safety-net
populations. Reliance on surveys introduces potential for recall bias. The nearly uniform split between
correct and incorrect recall of follow up recommendations may provide assurance that there was not
differential misclassification based on our outcome; however, cautious inference is required. Finally,
while we evaluated the EHR of non-adherent individuals for documented evidence of relocation, we
cannot definitively say that they did not move, establish care outside of our system, or receive lung cancer
screening elsewhere. Though this would have no impact on our primary outcome of interest, participant
recall, it is possible that our estimate of adherence may be slightly lower than actual return to screening.

We feel this bias would be non-differential when considering risk factors for adherence.

We have identified participants with lower educational level achieved and current smokers as
particularly vulnerable populations in need of special consideration and targeting for navigation and
observed that poor recall of LCS follow up recommendations was associated with decreased adherence to
LCS. Though patient understanding of LCS results does not uniformly predict adherence, we suggest it is
a best-practice, patient centered outcome for many LCS participants and may be important in improving
adherence to LCS recommendations in real world clinical settings. Future studies will utilize our findings
to develop education-level appropriate communication tools that work to promote understanding of LCS
results and follow-up recommendations as a mechanism to derive maximum benefit from LCS programs.
Finally, it is critical we explore these important relationships in increasingly diverse, real-world cohorts.
A greater understanding of factors associated with adherence to LCS follow-up among populations with

limitations in health access who are disproportionally impacted by lung cancer remains necessary.
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Table 1. Definition of correct recall of LCS follow-up recommendations and adherence.

Lung-RADS
Category

Lung-RADS
management
recommendations

Correct recall of
follow up
recommendations per
survey

Definition of
adherence

Continue annual
screening with LDCT in

I should return for annual
LCS CT in one year

15-month LDCT or
diagnostic CT for other

2 12 months purposes
3 6-month LDCT *I should come back 9-month LDCT or
sooner than one year for a | diagnostic CT for other
CT scan of my lungs purposes
4A 3-month LDCT or 6-month LDCT or
PET/CT Or PET/CT
4B PET/CT and/or tissue 3-month PET/CT or
sampling *I should have other biopsy
4X testing for possible lung

cancer or lung disease
(such as PET scan,
bronchoscopy, biopsy,
sputum evaluation or
other testing)

*Both answer choices deemed correct given subtlety in difference to LCS participants

Figure 1: Participant Selection

229 surveys
sent

102 surveys
received &

included in recall
analysis

1 death

8 excluded from

adherence analysis

7 did not qualify for
screening

94 include in
adherence analysis
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Table 2. Baseline demographic and computed tomography characteristics of participants enrolled in

LCS program (June 2017- July 2018) in responders to enrollment survey (n=102)

Patient Characteristics

Gender — no. (%)
Male
Female
Age, Median (IQR)
Referral/Enrollment site
University-affiliated
Safety-net affiliated
Race- no. (%)
White
Black or African American
Asian
Other
Ethnicity — no. (%)
Hispanic or Latino
Non-Hispanic and non-Latino
Education achieved — no. (%)
< high school
High school graduate
At least some college
College Graduate
Income level, annual — no. (%)¢
< $15, 000
$15,000- $50,000
> $50,000
Health insurance — no. (%)*
Private
Medicare/caid
Charity Care
Ordering Provider
Primary Care specialty
Pulmonary specialist
Smoking status at enrollment — no. (%)
Current
Former
Tobacco pack-years — median (IQR)
Eligible by USPSTF Recommendation — no. (%)
Family history of lung cancer in relative — no. (%)
Self-reported comorbidities
Chronic Lung disease
Heart Failure
Pervious malignancy
Baseline CT characteristics
Lung-RADS Category — no. (%)
1

2
3
4A
4B
4X
S-findings designation— no. (% of total)
Nodules present— no. (%)
Single
Multiple
None
Nodule size (largest) — no. (%)
<6 mm
>6 and < 8 mm
>8 mm
Not specified
Nodule Characterization (largest) — no. (%)
Solid
Semi-Solid
Ground-glass
Not specified
Mediastinal or hilar adenopathy — no. (%)

Incorrect recall of LCS follow up recommendations—no. (%)

Lung cancer diagnosis resulting from baseline scan
Any reported complications

69 (67.6)
32(31.4)
65 (61-70)

49 (48.0)
51 (50.0)

79 (77.5)
12 (11.8)
7(6.9)
2(1.9)

3(2.9)
97 (95.1)

11(10.7)
22 (21.6)
32 (31.4)
37 (36.3)

31(30.4)
22 (21.6)
29 (28.4)

19 (18.6)
61 (59.8)
10 (9.8)

92 91.1)
9 (8.9)

44 (43.2)
55(53.9)
50 (42-60)
95 (93.1)
20 (19.6)

36 (35.2)
18 (17.6)
10 (9.8)

24 (23.5)
59 (57.8)
13 (12.8)
3(2.9)
1(1.0)
2(1.9)
60 (58.8)

18 (17.6)
63 (61.8)
21 (20.6)

39 (38.2)
12 (11.8)

10 (9.8)
41 (40.2)

58 (56.9)
3(2.9)
8 (7.8)
33(32.4)
1(0.9)
46 (45.1)
2(1.9)
1(1.0)

Abbreviations: LCS= lung cancer screening; USPSTF= United States preventative service task force; CT= computed
tomography; Lung-RADS= lung imaging reporting and data system; S-findings= Other findings (non-lung cancer)

€ data available for n=82
T data available for n=90
Missing is <5% unless otherwise noted as above
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Table 3. Factors related to incorrect recall of lung cancer screening follow up recommendations among survey

responders (n=102)

Variable Correct Recall (n=56) Incorrect Recall (n=46) Odds Ratio (95% CI)
Age
Age <65 26 21 Ref
Age >65 30 24 1.04 (0.47, 2.30)
Sex
Male 33 36 Ref
Female 23 9 0.36 (0.15,0.91)
Race
White 45 30 Ref
Black 6 5 1.29 (0.36, 4.63)
Other 4 10 3.88 (1.11, 13.53)
Ethnicity
Non-Hispanic 54 43 Ref
Hispanic 0 3 NA
Education
Less than college 12 21 Ref
College or greater 44 25 0.34 (0.15, 0.81)
Income category
<15K 12 19 Ref
15-50K 12 10 0.55(0.18, 1.69)
>50K 22 7 0.21 (0.06, 0.65)
Insurance
Private 16 3 Ref
Medicare/caid 29 32 5.71 (1.50, 21.6)
Charity 5 5 5.33(0.93, 30.6)
Ordering Provider
Primary care specialty 49 43 Ref
Pulmonary specialist 6 3 0.58 (0.14, 2.47)
Smoking status
Former 35 10 Ref
Current 20 24 2.18 (1.02, 4.81)
Screening (ever for other cancers)
No 22 27 Ref
Yes 31 20 0.55(0.24, 1.21)
Self-perceived risk of Lung Cancer
Low 8 5 Ref
Moderate 24 18 1.13(0.32,4.07)
High 22 24 1.75 (0.50, 6.14)
Self-perceived benefit from LCS
No 7 10 Ref
Yes 49 37 0.58 (0.20, 1.72)
Self-perceived risk from LCS
No 20 22 Ref
Yes 26 19 0.70 (0.30, 1.63)
Method of results delivery
Letter 22 12 Ref
Telephone 6 4 1.22 (0.28, 5.20)
In-person 18 24 2.34 (0.92,5.97)
Comorbidity data
Heart disease
No 18 19 Ref
Yes 4 14 2.46 (0.73, 8.31)
Lung Disease
No 16 14 Ref
Yes 16 20 1.54 (0.58,4.11)
Other cancer
No 20 25 Ref
Yes 8 2 0.21 (0.04, 1.09)
Provider trust/doctor trust®
No 29 19 Ref
Yes 26 28 1.59 (0.72, 3.49)
Health literacy (forms difficult)®
No 27 16 Ref
Yes 28 31 1.81(0.81, 4.04)
Family/social support!
No 28 25 Ref
Yes 27 22 0.87 (039, 1.90)
Lung-RADS
<3 50 33 Ref
>3 6 13 3.03 (1.04, 8.87)
S-findings
No 21 23 Ref
Yes 36 24 0.60 (0.27, 1.32)

Abbreviations: Lung-RADS= lung imaging reporting and data system; S-findings= Other findings (non-lung cancer)
T Provider trust based on agreement or disagreement with statement “I trust doctors’ decisions about which medical treatments are best”

€ Health literacy based on response to the question “How often do you have problems learning about medical problems because of difficulty with

understanding written information?”

9Y[Social support based on response to the question “How often do you have someone like a family member, friend, or caregiver help you read clinic or

hospital materials?”” Likert scale with Always or often affirming family/social support

17




Variable OR 95% CI
Age

Age <65 Ref Ref

Age >=65 1.29 (0.49, 3.37)
Sex

Male Ref Ref

Female 0.47 (0.17, 1.31)
Smoking status

Former Ref Ref

Current 2.54 (1.01, 6.53)
Education

Less than college Ref Ref

College or greater 0.27 (0.10, 0.74)
Lung-RADS

<3 Ref Ref

>3 3.85 (1.18, 12.53)
Abbreviations: Lung-RADS= lung imaging reporting and data system
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Variable Adherent (n= 54) Non-Adherent (n=40) OR (95% CI)
Recall of LCS follow-up recommendation
Correct 32 (65.3) 17 (34.7) Ref
Incorrect 22 (48.9) 23 (51.1) 0.37 (0.14, 0.96)
Age
<65 21 (48.2) 22 (51.2) Ref
>65 34 (68.0) 16 (32.0) 2.24 (0.92, 5.49)
Smoking status
Former 28 (59.6) 19 (40.4) Ref
Current 26 (60.5) 17 (39.5) 1.22 (0.49, 3.02)
Lung-RADS
<3 40 (53.3) 35 (46.7) Ref
>3 15 (79.0) 4(21.0) 3.06 (0.84,11.12)
Abbreviations: LCS= Lung cancer screening; Lung-RADS= lung imaging reporting and data system
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Lung-RADS >3 (n=19)

Adherent

6 (100)
9(69.2)

Non-Adherent

0(0)
4(30.8)

Lung-RADS <3 (n=75)
Variable Adherent Non-Adherent
Recall of LCS follow-up recommendation
Correct 26 (62.0) 16 (38.0)
Incorrect 14 (42.4) 19 (57.6)
Abbreviations: LCS= lung cancer screening; Lung-RADS= lung imaging reporting and data system
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Supplementary Table 1. Baseline demographic and computed tomography
characteristics of participants enrolled in LCS program (June 2017- July 2018)
in non-responders to enrollment survey (n=127)

Patient Characteristics

Survey Non-Responders

Gender — no. (%)

Male 87 (68.5)

Female 40 (31.5)
Age, Median (IQR) 64 (60-67)
Referral/Enrollment site

University-affiliated 66 (52.0)

Safety-net affiliated 61 (48.0)
Race— no. (%)

White 91 (71.7)

Black or African American 22 (17.3)

Asian 6 (4.7)

Other 8 (6.2)
Ethnicity — no. (%)¥

Hispanic or Latino 1(0.8)

Non-Hispanic and non-Latino 16 (12.6)
Health insurance — no. (%)

Private 33 (26.0)

Medicare/caid 89 (70.1)

Charity Care 2 (1.6)
Smoking status at enrollment — no. (%)

Current 85 (66.9)

Former 42 (33.1)
Tobacco pack-years — median (IQR)t 50 (41-76)
Family history of lung cancer in relative — no. (%) 17 (16.8)

Baseline CT characteristics

Lung-RADS Category — no. (%)

1 24 (18.9)
2 84 (66.1)
3 7 (5.5)
4A 7(5.5)
4B 3(24)
4X 2(1.6)
S-findings designation— no. (% of total) 79 (62.2)
Nodules present— no. (%)
Single 29 (22.8)
Multiple 73 (58.4)
None 25 (19.8)
Nodule size (largest) — no. (%)
<6 mm 71 (55.9)
>6 and < 8 mm 5.9
>8 mm 9.1
Not specified 42 (33.1)
Nodule Characterization (largest) — no. (%)
Solid 78 (61.4)
Semi-Solid 7 (5.5)
Ground-glass 9(7.1)
Not specified 33 (26.0)
Mediastinal or hilar adenopathy — no. (%) 324
Lung cancer diagnosis resulting from baseline scan 324
Any reported complications 1(0.8)

Abbreviations: LCS= lung cancer screening; CT= computed tomography; Lung-RADS= lung imaging
reporting and data system; S-findings= Other findings (non-lung cancer)

T data only available for n=17

Missing is <5% unless otherwise noted as above
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