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Background: Veterans suffer substantial morbidity and
mortality from lung cancer. Lung cancer screening (LCS) with
low-dose computed tomography (LDCT) can reduce mortality.
Guidelines recommend counseling and shared decision-
making (SDM) to address the benefits and harms of screening
and the importance of tobacco cessation before patients
undergo screening.

Observations: We implemented a centralized LCS program
at the lowa City Veterans Affairs Medical Center with a
nurse program coordinator (NPC)-led telephone visit. Our
multidisciplinary team ensured that veterans referred from
primary care met eligibility criteria, that LDCT results were
correctly coded by radiology, and that pulmonary promptly
evaluated abnormal LDCT. The NPC mailed a decision aid to
the veteran and scheduled a SDM telephone visit. We surveyed
veterans after the visit using validated measures to assess
knowledge, decisional conflict, and quality of decision making.

We conducted 105 SDM visits, and 91 veterans agreed to
LDCT. Overall, 84% of veterans reported no decisional conflict,
and 59% reported high-quality decision making. While most
veterans correctly answered questions about the harms of
radiation, false-positive results, and overdiagnosis, few knew
when to stop screening, and most overestimated the benefit
of screening and the predictive value of an abnormal scan.
Tobacco cessation interventions were offered to 72 currently
smoking veterans.

Conclusions: We successfully implemented an LCS program
that provides SDM and tobacco cessation support using a
centralized telehealth model. While veterans were confident
about screening decisions, knowledge testing indicated
important deficits, and many did not engage meaningfully in
SDM. Clinicians should frame the decision as patient centered
at the time of referral, highlight the importance of SDM, and be
able to provide adequate decision support.

diagnosed cancer among US veterans

and the leading cause of cancer death.’
Clinical trials have shown that annual screen-
ing of high-risk persons with low-dose com-
puted tomography (LDCT) can reduce the risk
of dying of lung cancer.2 In 2011, the National
Lung Screening Trial (NLST) reported that over
a 3-year period, annual LDCT screening re-
duced the risk of dying of lung cancer by 20%
compared with chest radiograph screening.?
Lung cancer screening (LCS), however, was
associated with harms, including false-positive
results, complications from invasive diagnostic
procedures, incidental findings, overdiagnosis,
and radiation exposure.

The US Preventive Services Task Force
(USPSTF) began recommending annual
screening of high-risk persons after publica-
tion of the NLST results.* The Veterans Health
Administration (VHA) recommended imple-
menting LCS in 2017.5 Guidelines, however,
have consistently highlighted the complex-
ity of the decision and the importance of en-

I ung cancer is the second most frequently

gaging patients in thorough discussions about
the potential benefits and harms of screening
(shared decision making [SDM]). The Centers
for Medicare and Medicaid Services (CMS)
has issued coverage determinations mandat-
ing that eligible patients undergo a counseling
visit that uses a decision aid to support SDM
for LCS and addresses tobacco use.®” How-
ever, primary care practitioners (PCPs) face
many challenges in delivering SDM, includ-
ing a lack of awareness of clinical trial results
and screening guidelines, competing clini-
cal demands, being untrained in SDM, and
not having educational resources.® Patients in
rural locations face travel burdens in attending
counseling visits.®

We conducted a pilot study to address
concerns with delivering SDM for LCS to vet-
erans. We implemented a centralized screen-
ing model in which veterans were referred by
clinicians to a trained decision coach who
conducted telephone visits to discuss the ini-
tial LCS decision, addressed tobacco cessa-
tion, and placed LDCT orders. We evaluated
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TABLE 1 Decision Measure ltems

Instrument Items

CollaboRATE
(SDM quality)'®
issues?

How much effort was made to help you understand lung cancer screening?
How much effort was made to listen to the things that matter most to you about your health

How much effort was made to include what matters most to you in choosing what to do

next?

SURE (decisional
conflict)'”

Do you feel sure about the best choice for you?
Do you know the risks and benefits of each option?

Are you clear about which benefits and risks matter most to you?
Do you have enough support and advice to make a choice?

Abbreviations: SDM, shared decision making; SURE, Sure of myself, Understand information, Risk-benefit ratio,

Encouragement.

the outcomes of this telemedicine visit by
using decision quality metrics and tracking
LCS uptake, referrals for tobacco cessation,
and clinical outcomes. The University of lowa
Institutional Review Board considered this
study to be a quality improvement project and
waived informed consent and HIPAA (Health
Insurance Portability and Accountability Act)
authorization requirements.

IMPLEMENTATION

We implemented the LCS program at the
lowa City Veterans Affairs Health Care Sys-
tem (ICVAHCS), which has both resident and
staff clinicians, and 2 community-based out-
patient clinics (Coralville, Cedar Rapids) with
staff clinicians. The pilot study, conducted
from November 2020 through July 2022, was
led by a multidisciplinary team that included a
nurse, primary care physician, pulmonologist,
and radiologist. The team conducted online
presentations to educate PCPs about the ep-
idemiology of lung cancer, results of screen-
ing trials, LCS guidelines, the rationale for a
centralized model of SDM, and the ICVAHCS
screening protocols.

Screening Referrals

When the study began in 2020, we used the
2015 USPSTF criteria for annual LCS: indi-
viduals aged 55 to 80 years with a 30 pack-
year smoking history and current tobacco user
or who had quit within 15 years.* We lowered
the starting age to 50 years and the pack-
year requirement to 20 after the USPSTF is-
sued updated guidelines in 2021.'° Clinicians
were notified about potentially eligible patients
through the US Department of Veterans Affairs
(VA) Computerized Personal Record System
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(CPRS) reminders or by the nurse program co-
ordinator (NPC) who reviewed health records
of patients with upcoming appointments. If the
clinician determined that screening was appro-
priate, they ordered an LCS consult. The NPC
called the veteran to confirm eligibility, mailed
a decision aid, and scheduled a telephone visit
to conduct SDM. We used the VA decision aid
developed for the LCS demonstration project
conducted at 8 academic VA medical centers
between 2013 and 2017."

Shared Decision-Making Telephone Visit
The NPC adapted a telephone script devel-
oped for a Cancer Prevention and Research
Institute of Texas—funded project conducted
by 2 coauthors (RJV and LML)."? The NPC
asked about receipt/review of the deci-
sion aid, described the screening process,
and addressed benefits and potential harms
of screening. The NPC also offered smoking
cessation interventions for veterans who were
currently smoking, including referrals to the
VA patient aligned care team clinical pharma-
cist for management of tobacco cessation or
to the national VA Quit Line. The encounter
ended by assessing the veteran’s understand-
ing of screening issues and eliciting the veter-
an’s preferences for LDCT and willingness to
adhere with the LCS program.

LDCT Imaging

The NPC placed LDCT orders for veterans in-
terested in screening and alerted the referring
clinician to sign the order. Veterans who agreed
to be screened were placed in an LCS dash-
board developed by the Veterans Integrated
Services Network (VISN) 23 LCS program that
was used as a patient management tool. The



dashboard allowed the NPC to track patients,
ensuring that veterans were being scheduled
for and completing initial and follow-up testing.
Radiologists used the Lung-RADS (Lung Im-
aging Reporting and Data System) to catego-
rize LDCT results (1, normal; 2, benign nodule;
3, probably benign nodule; 4, suspicious nod-
ule).”® Veterans with Lung-RADS 1 or 2 results
were scheduled for an annual LDCT (if they re-
mained eligible). Veterans with Lung-RADS 3
results were scheduled for a 6-month follow-
up CT. The screening program sent electronic
consults to pulmonary for veterans with Lung-
RADS 4 to determine whether they should un-
dergo additional imaging or be evaluated in the
pulmonary clinic.

Evaluating Shared Decision Making

We audio taped and transcribed randomly se-
lected SDM encounters to assess fidelity with
the 2016 CMS required discussion elements
for counseling about lung cancer, including
the benefit of reducing lung cancer mortality;
the potential for harms from false alarms, in-
cidental findings, overdiagnosis, and radiation
exposure; the need for annual screening; the
importance of smoking cessation; and the pos-
sibility of undergoing follow-up testing and di-
agnostic procedures. An investigator coded
the transcripts to assess for the presence of
each required element and scored the encoun-
terfrom0to 7.

We also surveyed veterans completing SDM,
using a convenience sampling strategy to evalu-
ate knowledge, the quality of the SDM process,
and decisional conflict. Initially, we sent mailed
surveys to subjects to be completed 1 week
after the SDM visit. To increase the response
rate, we subsequently called patients to com-
plete the surveys by telephone 1 week after the
SDM visit.

We used the validated LCS-12 knowledge
measure to assess awareness of lung cancer
risks, screening eligibility, and the benefits and
harms of screening.’ We evaluated the qual-
ity of the SDM visit by using the 3-item Collab-
OoRATE scale (Table 1)."® The response items
were scored on a 9-point Likert scale (0, no ef-
fort; 9, every effort). The CollaboRATE devel-
opers recommend reporting the top score (ie,
the proportion of subjects whose response to
all 3 questions was 9).'® We used the 4-item
SURE scale to assess decisional conflict, a
measure of uncertainty about choosing an op-

TABLE 2 Characteristics of
Veterans Utilizing Shared
Decision Making (N = 105)

Lung Cancer Screening

Variable Results
Age, mean (SD), y 63.4 (7)
Male sex, No. (%) 101 (96)
Race/ethnicity, No. (%)
White 93 (89)
Black 3@
Asian 2(2)
American Indian 22
Native Hawaiian 1(1)
Missing 4 (4)
Clinic site, No. (%)
lowa City 32 (30)
Coralville 7(7)
Cedar Rapids 66 (63)
Marital status, No. (%)
Married/relationship 43 (41)
Divorced/separated 46 (44)
Widowed 3d)
Never married 13 (12)
Rurality, No. (%)
Urban 41 (39)
Rural 62 (59)
Highly rural 2(2)
Current smoker, No. (%) 66 (63)
Pack-years, mean (SD) 47.7 (25.0)

tion."” A yes response received 1 point; pa-
tients with scores of 4 were considered to
have no decisional conflict.

The NPC also took field notes during inter-
views to help identify additional SDM issues.
After each call, the NPC noted her impressions
of the veteran’s engagement with SDM and un-
derstanding of the screening issues.

Clinical Outcomes

We used the screening dashboard and CPRS
to track clinical outcomes, including screen-
ing uptake, referrals for tobacco cessation, ap-
propriate (screening or diagnostic) follow-up
testing, and cancer diagnoses. We used de-
scriptive statistics to characterize demographic
data and survey responses.

INITIAL FINDINGS

We conducted 105 SDM telephone visits from
November 2020 through July 2022 (Table 2).
We audio taped 27 encounters. Measures of
SDM showed good fidelity with addressing re-
quired CMS elements. The mean number of
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TABLE 3 Knowledge Item Responses (n = 37)

Questions No. (%) Questions No. (%)
What percentage of lung cancer deaths are caused by smoking? Will all tumors found in the lung grow to be life
About 70% 17 (46) threatening?
About 85%:2 9 (24) Yes 1(3)
Nearly 100% 2(5.4) No? 32 (86)
| don’t know 8 (22) | don’t know 3(8)
Missing 1(3) Missing 0 (0)
Where does lung cancer rank as a cause of cancer death in Without screening, is lung cancer often found at a later
the United States? stage when cure is less likely?
No. 1 cause of cancer deaths? 7(19) Yes 32 (86)
No. 2 cause of cancer deaths 14 (38) No? 0 (0)
No. 3 cause of cancer deaths 2 (5) | don’t know 4 (11)
| don’t know 13 (35) Missing 1(3)
Missing 1(3)
How much does screening for lung cancer with a CT scan
When should someone stop being screened for lung cancer? lower your chances of dying of lung cancer?
You quit smoking more than 15 years ago® 7 (19) About 95% 7 (19)
Your last CT scan shows you do not have cancer 34 (92) About 50% 13 (35)
You have other health problems that may shorten your lifed2 10 (27) About 20%? 2 (5
You are not able or willing to be treated for lung cancer? 11 (30) | don’t know 13 (35)
Missing 0(0) Missing 2(5)
How many people with an abnormal CT scan will have lung Can a CT scan find lung disease that is not cancer?
cancer? Yes? 30 (81)
Most will have lung cancer 2 (5) No 1(2.7)
About half will have lung cancer 7 (19) | don’t know 6 (16)
Most will not have lung cancer? 12 (32) Missing 0)
| don’t know 14 (38) ) )
Missing 2 (5) Can a CT scan find heart disease?
Yes? 25 (68)
Can a CT scan suggest that you have lung cancer when No 4 (11)
you do not? | don’t know (22)
Yes? 31 (84) Missing 0(0)
No 3(8)
| don’t know 3(8) Is radiation exposure one of the harms of lung cancer
Missing 0 (0) screening?
Yes® 24 (65)
Can a CT scan miss a tumor in your lungs? No 10 (27)
Yes? 29 (78) | don’t know 2(5.4)
No 2 (5) Missing 1(3)
| don’t know 6 (16)
Missing 0 (0) Correct answers, mean (%) 6.3 (63.0)

Abbreviation: CT, computed tomography.
aCorrect knowledge response.

elements addressed was 6.2 of 7. Reduction
in lung cancer mortality was the issue least
likely to be addressed (59%).

We surveyed 47 of the veterans complet-
ing SDM visits (45%) and received 37 com-
pleted surveys (79%). All respondents were
male, mean age 61.9 years, 89% White, 38%
married/partnered, 70% rural, 65% currently
smoking, with a mean 44.8 pack-years smok-
ing history. On average, veterans answered
6.3 (53%) of knowledge questions correctly
(Table 3). They were most likely to correctly
answer questions about the harms of radiation
exposure (65%), false-positive results (84 %),
false-negative results (78%), and overdiagno-
sis (86%).

Only 1 respondent (3%) correctly an-
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swered the multiple-choice question about in-
dications for stopping screening. Two (5%)
correctly answered the question on the mag-
nitude of benefit, most overestimated or did
not know. Similarly, 23 (62%) overestimated or
did not know the predictive value of an abnor-
mal scan. About two-thirds of veterans under-
estimated or did not know the attributable risk
of lung cancer from tobacco, and about four-
fifths did not know the mortality rank of lung
cancer. Among the 37 respondents, 31 (84%)
indicated not having any decisional conflict
as defined by a score of 4 on the SURE scale.
Overall, 59% of respondents had a top box
score on the CollaboRATE scale. Ratings for
individual domains ranged from 65% to 73%
(Table 4).



Implementing SDM

The NPC'’s field notes indicated that many
veterans did not perceive any need to dis-
cuss the screening decision and believed that
their PCP had referred them just for screening.
However, they reported having cursory dis-
cussions with their PCP, being told that only
their history of heavy tobacco use meant they
should be screened. For veterans who had not
read the decision aid, the NPC attempted to
summarize benefits and harms. However, the
discussions were often inadequate because
the veterans were not interested in receiving
information, particularly numerical data, or in-
dicated that they had limited time for the call.

Seventy-two (69%) of the veterans who
met with the NPC were currently smoking. To-
bacco cessation counseling was offered to 66;
29 were referred to the VA Quit Line, 10 were
referred to the tobacco cessation pharmacist,
and the NPC contacted the PCPs for 9 pa-
tients who wanted prescriptions for nicotine
replacement therapy.

After the SDM visit, 91 veterans (87 %)
agreed to screening. By the end of the study
period, 73 veterans (80%) completed testing.
Most veterans had Lung-RADS 1 or 2 results,
11 (1%) had a Lung-RADS 3, and 7 (10%) had a
Lung-RADS 4. All 9 veterans with Lung-RADS 3
results and at least 6 months of follow-up under-
went repeat imaging within 4 to 13 months (me-
dian, 7). All veterans with a Lung-RADS 4 result
were referred to pulmonary. One patient was di-
agnosed with an early-stage non-small cell lung
cancer.

We identified several problems with LDCT
coding. Radiologists did not consistently
use Lung-RADS when interpreting screening
LDCTs; some used the Fleischner lung nod-
ule criteria.'® We also found discordant read-
ings for abnormal LDCTs, where the assigned
Lung-RADS score was not consistent with the
nodule description in the radiology report.

DISCUSSION

Efforts to implement LCS with a telemedicine
SDM intervention were mixed. An NPC-led
SDM phone call was successfully incorporated
into the clinical workflow. Most veterans iden-
tified as being eligible for screening partici-
pated in the counseling visit and underwent
screening. However, they were often reluctant
to engage in SDM, feeling that their clinician
had already recommended screening and that

there was no need for further discussion. Un-
fortunately, many veterans had not received
or reviewed the decision aid and were not in-
terested in receiving information about bene-
fits and harms. Because we relied on telephone
calls, we could not share visual information in
real time.

Overall, the surveys indicated that most
veterans were very satisfied with the quality of
the discussion and reported feeling no deci-
sional conflict. However, based on the NPC’s
field notes and audio recordings, we believe
that the responses may have reflected ear-
lier discussions with the PCP that reportedly
emphasized only the veteran’s eligibility for
screening. The fidelity assessments indicated
that the NPC consistently addressed the
harms and benefits of screening.

Nonetheless, the performance on knowl-
edge measures was uneven. Veterans were
generally aware of harms, including false
alarms, overdiagnosis, radiation exposure,
and incidental findings. They did not, however,
appreciate when screening should stop. They
also underestimated the risks of developing
lung cancer and the portion of that risk attrib-
utable to tobacco use, and overestimated the
benefits of screening. These results suggest
that the veterans, at least those who com-
pleted the surveys, may not be making well-
informed decisions.

Our findings echo those of other VA inves-
tigators in finding knowledge deficits among
screened veterans, including being unaware
that LDCT was for LCS, believing that screen-
ing could prevent cancer, receiving little in-
formation about screening harms, and feeling
that negative tests meant they were among
the “lucky ones” who would avoid harm from
continued smoking.®2°

The VA is currently implementing central-
ized screening models with the Lung Precision
Oncology Program and the VA partnership to
increase access to lung screening (VA-PALS).®
The centralized model, which readily supports
the tracking, monitoring, and reporting needs
of a screening program, also has advantages
in delivering SDM because counselors have
been trained in SDM, are more familiar with
LCS evidence and processes, can better in-
corporate decision tools, and do not face the
same time constraints as clinicians.2" How-
ever, studies have shown that most patients
have already decided to be screened when

Lung Cancer Screening
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TABLE 4 Participant SURE and
CollaboRATE Scores (n = 37)

Measure Value
SURE (assessing decisional conflict)
Score, mean (SD) 3.6 (1.0)
No decisional conflict, No. (%)? 31 (84)
CollaboRATE highest score, No. (%)°
Understand health issues 27 (73)
Listen to what matters 25 (68)
Include what matters 24 (65)

Abbreviation: SURE, Sure of myself, Understand
information, Risk-benefit ratio, Encouragement.

@Yes responses asigned a value of 1; scores of 4 were
associated with no decisional conflict.

PHighest score was a response of 9 on a 9-point Likert scale
(no effort, 1 to every effort, 9).

they show up for the SDM visit.?? In contrast,
about one-third of patients in primary care
settings who receive decision support chose
not to be screened.???* We found that 13% of
our patients decided against screening after
a telephone discussion, suggesting that a vir-
tually conducted SDM visit can meaningfully
support decision making. Telemedicine also
may reduce health inequities in centralized
models arising from patients having limited
access to screening centers.

Our results suggest that PCPs referring pa-
tients to a centralized program, even for vir-
tual visits, should frame the decision to initiate
LCS as SDM, where an informed patient is
being supported in making a decision con-
sistent with their values and preferences. Fur-
thermore, engaging patients in SDM should
not be construed as endorsing screening.
When centralized support is less available,
individual clinics may need to provide SDM,
perhaps using a nonclinician decision coach
if clinicians lack the time to lead the discus-
sions. Decision coaches have been effectively
used to increase patients’ knowledge about
the benefits and harms of screening. Re-
gardless of the program model, PCPs will also
be responsible for determining whether pa-
tients are healthy enough to undergo invasive
diagnostic testing and treatment and ensuring
that tobacco use is addressed.

SDM delivered in any setting will be en-
hanced by ensuring that patients are provided
with decision aids before a counseling visit.
This will help them better understand the ben-
efits and harms of screening and the need to
elicit values. The discussion can then focus
on areas of concern or questions raised by
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reviewing the decision aid. The clinician and
patient could also use a decision aid during ei-
ther a face-to-face or video clinical encoun-
ter to facilitate SDM. A Cochrane review has
shown that using decision aids for people fac-
ing screening decisions increases knowledge,
reduces decisional conflict, and effectively elic-
its values and preferences.?® Providing high-
quality decision support is a patient-centered
approach that respects a patient’s autonomy
and may promote health equity and improve
adherence.

We recognized the importance of hav-
ing a multidisciplinary team, involving pri-
mary care, radiology, pulmonary, and nursing,
with a shared understanding of the screen-
ing processes. These are essential features
for a high-quality screening program where
eligible veterans are readily identified and re-
ceive prompt and appropriate follow-up. Ra-
diologists need to use Lung-RADS categories
consistently and appropriately when reading
LDCTs. This may require ongoing educational
efforts, particularly given the new CMS guide-
lines accepting nonsubspecialist chest read-
ers.” Additionally, fellows and board-eligible
residents may interpret images in academic
settings and at VA facilities. The program
needs to work closely with the pulmonary ser-
vice to ensure that Lung-RADS 4 patients are
promptly assessed. Radiologists and pulmo-
nologists should calibrate the application of
Lung-RADS categories to pulmonary nodules
through jointly participating in meetings to re-
view selected cases.

Challenges and Limitations

We faced some notable implementation chal-
lenges. The COVID-19 pandemic was ex-
tremely disruptive to LCS as it was to all
health care. In addition, screening workflow
processes were hampered by a lack of clini-
cal reminders, which ideally would trigger for
clinicians based on the tobacco history. The
absence of this reminder meant that numer-
ous patients were found to be ineligible for
screening. We have a long-standing lung nod-
ule clinic, and clinicians were confused about
whether to order a surveillance imaging for an
incidental nodule or a screening LDCT.

The radiology service was able to update
order sets in CPRS to help guide clinicians in
distinguishing indications and prerequisites
for enrolling in LCS. This helped reduce the



number of inappropriate orders and crossover
orders between the VISN nodule tracking pro-
gram and the LCS program.

Our results were preliminary and based on
a small sample. We did not survey all veterans
who underwent SDM, though the response rate
was 79% and patient characteristics were sim-
ilar to the larger cohort. Our results were po-
tentially subject to selection bias, which could
inflate the positive responses about decision
quality and decisional conflict. However, the
knowledge deficits are likely to be valid and
suggest a need to better inform eligible veter-
ans about the benefits and harms of screen-
ing. We did not have sufficient follow-up time to
determine whether veterans were adherent to
annual screenings. We showed that almost all
those with abnormal imaging results completed
diagnostic evaluations and/or were evaluated
by pulmonary. As the program matures, we will
be able to track outcomes related to cancer di-
agnoses and treatment.

CONCLUSIONS

A centralized LCS program was able to deliver
SDM and enroll veterans in a screening pro-
gram. While veterans were confident in their
decision to screen and felt that they partici-
pated in decision making, knowledge testing
indicated important deficits. Furthermore, we
observed that many veterans did not mean-
ingfully engage in SDM. Clinicians will need to
frame the decision as patient centered at the
time of referral, highlight the role of the NPC
and importance of SDM, and be able to provide
adequate decision support. The SDM visits can
be enhanced by ensuring that veterans are able
to review decision aids. Telemedicine is an ac-
ceptable and effective approach for support-
ing screening discussions, particularly for rural
veterans.?
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