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Abstract

The US Preventive Services Task Force recommends lung cancer screening (LCS) to promote early lung cancer detection, and
tobacco cessation services are strongly recommended in adjunct. Screen ASSIST (NCT03611881) is a randomized factorial trial
to ascertain the best tobacco treatment intervention for smokers undergoing LCS; trial outreach is conducted during 3
recruitment points (RPs): when LCS is ordered (RP1), at screening (RP2), and following results (RP3). Among 177 enrollees
enrolled from April 2019 to March 2020, 31.6% enrolled at RP1, 13.0% at RP2, and 55.4% at RP3. The average number of
enrollees (per 1000 recruitment days) was 2.26 in RP1, 3.37 in RP2, and 1.04 in RP3. LCS provides an opportunity to offer
tobacco treatment at multiple clinical timepoints. Repeated and proactive outreach throughout the LCS experience was
beneficial to enrolling patients in tobacco cessation services.

In 2013 the US Preventive Services Task Force recommended
lung cancer screening (LCS) to promote early lung cancer detec-
tion among high-risk individuals; smoking accounts for nearly
87% of lung cancer deaths (1). Tobacco cessation services are
strongly recommended in adjunct to LCS to help reduce cancer
rates and increase access to tobacco treatment (2). Failure to
advise patients about tobacco treatment at the time of LCS may
lead to erroneous conclusions that LCS is adequate to protect
lung health, irrespective of ongoing tobacco use (3).

Screen ASSIST (NCT03611881) is a randomized factorial trial
approved by the Massachusetts General Brigham Institutional
Review Board to ascertain the best combination of behavioral,
pharmacological, and community-based services to assist
smokers who are undergoing LCS to quit smoking. Our previous
research demonstrated that patients undergoing screening
need time and repeated opportunities to engage in tobacco
treatment (4). The LCS process includes several points of con-
tact, creating a structure for repeated outreach during a clinical

experience. We developed a systems-based intervention to inte-
grate and offer tobacco treatment to smokers who have an LCS
test ordered within a large health-care system. Our outreach
includes recruitment approaches at 3 clinical timepoints: 1)
when LCS is ordered, 2) at screening, and 3) following receipt of
LCS results. At each recruitment point (RP), a multimodal out-
reach effort is used, including a video (5), mailed letters, and
phone calls, which are targeted to an individual’s trial enroll-
ment status and test results. Our recruitment model is “a cas-
cade of exposure” in which we assess how varying and repeated
efforts engage patients. We describe recruitment yield at each
clinical timepoint, including proportion of participants enrolled
at each timepoint, days until enrollment at each RP, and, to
assess expediency, average of enrollees per days in recruitment.

Participants who are scheduled to undergo LCS are eligible if
they have any cigarette use in the past 30 days, speak English or
Spanish, fulfill the 2015 Medicare coverage criteria (aged 55-
80 years and 30þ pack/years), have telephone access, and are
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willing to discuss tobacco use (6). Patients undergoing an LCS as
part of a diagnostic evaluation, or who are unable to give informed
consent, are excluded. A live feed of electronic health record data
is integrated into the study database, tracking individuals who
enroll, refuse, or remain undecided. At RP1, a research assistant
conducts patient outreach via phone; patients can enroll, refuse,
or be undecided. At RP2, a clinic staff member hands out a tablet
computer, which identifies the patient’s study status and shows a
targeted recruitment video to reinforce participation; individuals

can enroll, refuse, or be undecided. At RP3, individuals receive a
phone call and an outreach video tailored to their test results and
enrollment status; individuals can enroll, refuse, or remain unde-
cided until 90 days past the screening date.

We tracked recruitment efforts and yield among smokers who
were screened from April 2019 to March 2020 (Figure 1), at which
point we ceased clinic-based tablet computer procedures. In total,
1511 charts of smokers undergoing LCS were screened; 92.6%
were chart eligible. Of the 1399 chart eligible, 177 enrolled and 159

RP1 
Chart eligible smokers: n 

= 1399  

Enrolled: n = 56/1399 
(4.0%) 
    RP1 average no. of 
enrollees/recruitment 
days = 2.26 

RP2 
LCS on site/completed: n 

= 1100  

Refused: n = 107 (9.7%) 

Ineligible at consent: 1 
Did not speak English or 
Spanish: 1 

Enrolled: n = 23/1100 
(2.1%) 
RP2 average no. of 
enrollees/recruitment 
days = 3.37

RP3 
LCS results received: n = 

969  
Refused: n = 869 (89.7%) 

Ineligible at consent: 2 
No smoking in 30 days: 2 

Enrolled: n = 98/969 
(10.1%) 

RP3 average no. of 
enrollees/recruitment 

days = 1.04 

Refused: n = 82/1399 (5.9%) 

Ineligible at consent: 2 
No smoking in 30 days: 1 
Cogni�ve issues: 1  

No lung cancer screen: n = 
159/1399 (11.4%) 

Smokers receiving LCS 

n = 1511 Chart ineligible: n = 112/1511 
(7.4%) 

   Language: n = 48/112 (42.9%) 
   Age: n = 16/112 (14.3%) 
   Mental health: n =  14/112 
    (12.5%) 
   Not well enough: n = 7/112 
    (6.3%) 
   Other: n = 27/112 (24.1%) Day 0 = LCS 

ordered 

Day of LCS  

7 days 
a�er LCS 

90 days a�er 
LCS  

Figure 1. Recruitment flow and outreach efforts at each clinical recruitment timepoint including enrollment yield among smokers. Values within brackets are values at

the 25th and 75th percentiles. LCS ¼ lung cancer screening; RP1¼ recruitment point before LCS; RP2¼ recruitment point day of LCS to 7 days after; RP3¼ recruitment

point after LCS results received.
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did not attend LCS (3% enrolled). Of enrollees, 54.2% were female
and 47.8% were male. Of female enrollees, the median age was
64.3 years; 8% of enrollees identified as Black, 4% as Hispanic, and
88% as White. Of male enrollees, the median age was 64 years; 9%
identified as Black, 6% identified as Hispanic, and 80% as White.
There were no statistically significant sociodemographic differen-
ces between enrollees and nonenrollees.

Among the 177 enrollees, 56 (31.6%) enrolled immediately
after an LCS test was ordered (RP1), 23 (13.0%) enrolled at
screening (RP2), and 98 (55.4%) enrolled upon receipt of their
test results (RP3). Of the RP3 enrollees, 87% were Lung-RADS
assessment categories for LCS scores 1 or 2 (negative or benign
appearance or behavior), which is consistent with the popula-
tion prevalence (7). Figure 1 also shows the median and inter-
quartile range (IQR) for days to enrollment from chart screen: 12
days (IQR ¼ 7-17 days) in RP1, 3 days (IQR ¼ 1-7 days) in RP2, and
1-week postscreen 86.5 (IQR ¼ 29-135 days) days in RP3. The
average number of enrollees per 1000 recruitment days was,
respectively, 2.26 (56 enrolled per 24 759 recruitment days) in
RP1, 3.37 (23 enrolled per 6828 recruitment days) in RP2, and
1.04 (98 enrolled per 94 012 recruitment days) in RP3. To stand-
ardize the enrollment rates that occur between the differing
timepoints, we present a rate—the number of people enrolled
over the number of days in which people were able to be
recruited at each timepoint—and then standardized this to per
1000 days of recruitment.

Our aim was to explore the yield for tobacco treatment
enrollment into a clinical research trial across 3 LCS clinical
timepoints. More than one-half of participants enrolled after
receipt of the LCS results; more than 30% enrolled before their
LCS. Enrollment at the screening site yielded the highest aver-
age of enrollees per recruitment day; the prescreen period
yielded the second-highest average of enrollees per recruitment
day. Although the greatest proportion of participants enrolled
after LCS, participants recruited before or at the time of LCS
could begin tobacco counseling earlier. It is unknown if RP3
yielded the highest proportion of enrollees because of 1) the
teachable moment (removal of uncertainty and lowering of
emotional distress), 2) having more time to decide whether to
enroll or accept tobacco treatment support, or 3) the cumulative
effect of repeated outreach efforts.

Study limitations include the inability to deconstruct each
mode of outreach, including if patients watched the entirety of
videos. Although the current sample is relatively homogeneous,
the recently expanded US Preventive Services Task Force eligi-
bility guidelines, decreasing patient age, and smoking history
duration may enhance the diversity of patients undergoing LCS.
After March 2020, we suspended in-clinic recruitment; post-
pandemic, we will need to reflect on how to best leverage the
LCS appointment.

LCS provides an opportunity to offer tobacco treatment
resources at multiple clinical timepoints. Repeated and proac-
tive outreach at several clinical timepoints in the LCS experi-
ence appeared to be beneficial, in different ways, to engaging
patients in tobacco treatment. Integration of repeated outreach
strategies by leveraging clinical timepoints should be explored;
the entirety of the screening process is an opportunity for
patients to make an informed decision about their health.
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