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BACKGROUND: The Centers for Medicare & Medicaid
Services requires decision aid use for lung cancer screen-
ing (LCS) shared decision-making. However, it does not
require information about incidental findings, a potential
harm of screening.
OBJECTIVE: To assess the effect of incidental findings
information in an LCS decision aid on screening intent
as well as knowledge and valuing of screening benefits
and harms.
DESIGN: Randomized controlled trial conducted online
between July 16, 2020, and August 22, 2020.
PARTICIPANTS: Adults 55–80 years, eligible for LCS.
INTERVENTION: LCS video decision aid including infor-
mation on incidental findings or a control video decision
aid.
MAIN MEASURES: Intent to undergo LCS; knowledge
regarding the benefit and harms of LCS using six knowl-
edge questions; and valuing of six benefits and harms
using rating (1–5 scale, 5 most important) and ranking
(ranked 1–6) exercises.
KEY RESULTS: Of 427 eligible individuals approached,
348 (83.1%) completed the study (173 intervention, 175
control). Mean age was 64.5 years, 48.6% were male,
73.0% white, 76.3% with less than a college degree, and
64.1% with income < $50,000. There was no difference
between the intervention and controls in percentage
intending to pursue screening (70/173, 40.5% vs 73/
175, 41.7%, diff 1.2%, 95% CI − 9.1 to 11.5%, p = 0.81).
Intervention participants had a higher percentage of cor-
rect answers for the incidental findings knowledge than
controls (164/173, 94.8% vs 129/175, 73.7%, 95% CI −
28.4 to− 13.8%, p < 0.01). Incidental findings had the fifth
highest mean importance rating (4.0 ± 1.1) and the third
highest mean ranking (3.6 ± 1.5). There was no difference
in mean rating or ranking of incidental findings between
intervention and control groups (rating 4.0 vs 3.9, diff 0.1,
95% CI − 0.2, 0.3, p = 0.51; ranking 3.6 vs 3.6, diff 0.02,
95% CI − 0.3, 0.3, p = 0.89).
CONCLUSIONS: Incidental findings information in a LCS
decision aid did not affect LCS intent, but it resulted in

more informed individuals regarding these findings. In
formulating screening preferences, incidental findings
were less important than other benefits and harms.
TRIAL REGISTRATION: ClinicalTrials.gov identifier:
NCT04432753

KEY WORDS: Primary care; Cancer screening; Lung cancer; Shared

decision-making; Decision aids.

J Gen Intern Med 37(14):3676–83

DOI: 10.1007/s11606-022-07409-4

© The Author(s) under exclusive licence to Society of General Internal

Medicine 2022

INTRODUCTION

The mortality reduction observed in the National Lung
Screening Trial (NLST) led the US Preventive Service Task
Force (USPSTF) in 2013 to recommend offering annual
screening with low-dose CT to high-risk individuals, 55–80-
year-old current and former smokers who quit within the last
15 years with at least 30 pack years of smoking.1,2 Other
national organizations similarly recommend screening.3–5

However due to potential harms (e.g., false positives leading
to biopsies and complications, overdiagnosis), these organiza-
tions call for shared decision-making with persons eligible for
screening. The Centers for Medicaid & Medicare Services
(CMS) mandates a shared decision-making encounter to qual-
ify for reimbursement of screening its beneficiaries for lung
cancer.6

Within the CMS mandate for shared decision-making is a
requirement for the use of a decision aid. Decision aids are
tools created to improve the quality of health care decision-
making.7 They provide information regarding options, such as
potential benefits and harms of screening or not screening, and
help elicit personal values and preferences. Evidence suggests
that decision aids increase knowledge, accuracy of risk per-
ceptions, and consistency between informed values and care
choices.8 Prior research has demonstrated increases in knowl-
edge of benefits and harms of lung cancer screening, such as
mortality benefit, false positives, and overdiagnosis.9–11 In
their decision memo to require use of a decision aid for lung

Prior Presentations: Data from this work was presented at the virtual
2021 Society for General Internal Medicine at 12:20 pm on April 22, 2021.

Received August 17, 2021
Accepted January 7, 2022
Published online February 2, 2022

3676

http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-022-07409-4&domain=pdf


cancer screening, CMS cites lung cancer screening as a “com-
plex topic” with a balance of potential benefits and harms.6 It
requires decision aids to include information on specific harms
including false positives and follow-up diagnostic testing.
However, incidental findings are not explicitly included as a
required component, despite being a common potential harm.
Incidental findings can lead to harms through the down-

stream cascade of testing and referrals, separate from that of
further evaluation for lung cancer, from findings on LDCT not
related to lung cancer.12 Individuals affected by incidental
findings and their providers report that these findings lead to
psychological and physical harm as well as financial burden
and lost time.13–15 Though incidental findings can potentially
lead to benefit such as an early finding and treatment of cancer
that would have otherwise caused morbidity and/or mortality
in organs such as the thyroid, pancreas, and liver, it is estimat-
ed that they cause overall harm through the cascade of follow-
up testing.16 There are no consensus recommendations for
cancer screening for these organs in the general population
due to lack of evidence for benefit. In a large subset of the
NLST sample, investigators found extrapulmonary (cardio-
vascular, renal, hepatobiliary, adrenal, and thyroid) abnormal-
ities in 19.6% of individuals thought to be in need of further
investigation.17 A Veterans Affairs lung cancer screening
study across eight centers found 40.7% of individuals had
abnormalities requiring follow-up.18 Due to these findings
and others with similar observations, some have called for this
potential harm to be included in shared decision-making.19

However, there appears to be an absence of such information
in both patient-provider discussions and in medical center
information on screening.20,21 Given the high rate of inciden-
tal findings and apparent lack of disclosure to individuals of
this potential harm, we sought to examine if the inclusion of
information about incidental findings in a lung cancer screen-
ing video decision aid affects intent to undergo screening.

METHODS

Study Design

We conducted an online, parallel, double-blinded, randomized
controlled trial between July 16 and August 22, 2020, with
individuals recruited from a national survey company who
were found to be eligible for screening according to the 2013
USPSTF recommendations. We randomized individuals to
one of two groups, intervention or control. The intervention
group viewed a lung cancer screening video decision aid that
included information about incidental findings.22 The control
group viewed the same decision aid without incidental find-
ings information.23 Both groups reported their intent to pursue
lung cancer screening, and screening intention was compared
between groups. The Institutional Review Board of the Uni-
versity of North Carolina at Chapel Hill evaluated the proposal
for this study and deemed it exempt from further review. The
study protocol is available in Appendix 2. The trial was

registered with ClinicalTrials.gov (NCT04432753) and is re-
ported according to the 2010 CONSORT statement.24

Study Population

We recruited individuals in the USA through online panels
using a national survey company.25 Individuals in these panels
are recruited by the company and provide demographic data
when signing up to receive surveys. This data was used to
target these individuals for relevant surveys, and respondents
receive a small monetary incentive to complete the survey.We
sent email invitations to individuals 55–80 years old with a
smoking history. We narrowed the sample using the 2013
USPSTF recommendations (55–80-year-old current and for-
mer smokers who quit within the last 15 years; 30 pack year
minimum) for lung cancer screening through self-reported
questions on age and smoking history (Table S1). Those
meeting criteria could continue with the survey. We addition-
ally collected demographic information for income, health
insurance, and relationship status (Table S1). We ensured
through quotas that our sample included at least 25% of
respondents that were Black/African-American or Hispanic/
Latino to better represent the lung cancer screening population
in the USA because smoking and screening eligibility rates are
thought to be higher proportionally among these races than the
general population.26 We also ensured least 25% had less than
college education as the online survey setting was likely to
overrepresent white, highly educated respondents. Following
eligibility verification, individuals were randomized by the
survey software 1:1 to either the intervention or the control
group. We sought a sample of at least 346 (approximately 173
in each group) to detect a 15% difference in screening intent
between groups with an alpha of 0.05 and beta of 0.2. We
chose a 15% difference as a reasonable threshold for a clini-
cally relevant difference given the lack of a standard precedent
for this comparison.

Intervention and Control

The intervention group viewed a four-and-a-half-minute video
decision aid, covering the benefit and harms of screening,
including information on incidental findings (Narrative
S1).22 The decision aid was adapted from a previously devel-
oped and tested decision aid.9 The only addition of content to
the video was a segment on incidental findings (for the inter-
vention group only), which was 31 s in length. We developed
this segment by adapting wording from health information on
incidental findings and incidental findings reported from a
study of a subset of NLST participants.17,27 We met with
current and former smokers aged 50–80 years old and per-
formed structured interviews to refine this segment through
multiple iterations. The control group viewed the same video
decision aid as the intervention group, but without the segment
in incidental findings.23 Survey items for each group were the
same. Respondents were unaware that there was a separate
arm with different information about incidental findings. This
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was done to avoid influencing the perceived importance of this
attribute (priming effect). Also, incidental findings are not
currently a required component of screening discussions per
CMS.6 For analysis, investigators were blinded to the respon-
dent study arm.

Measurements and Outcomes

Our primary outcome was screening intent. Following view-
ing of the decision aid in their respective groups, both inter-
vention and control groups indicated their agreement with a
statement on their intent to pursue lung cancer screening, a
previously tested survey item with a 4-point Likert scale
(strongly agree, agree, disagree, strongly disagree)
(Table S2).9 Before conducting the study, we used cognitive
interviews to iteratively test and refine the wording of this item
as well as the following secondary knowledge and attribute
items below in (n = 6) 50–80-year-old former and current
smokers.
Secondary outcomes included pre-post change in knowl-

edge of screening-related benefit and harms, measured using 6
knowledge questions on the benefit (mortality benefit) and
harms (false positives, procedures for false positives, overdi-
agnosis, out-of-pocket costs, and incidental findings) of lung
cancer screening answered both before and after viewing the
decision aid (Table S2). The questions on overdiagnosis and
mortality benefit were adapted from previous studies.9,28 We
created 4 new knowledge questions regarding incidental find-
ings, out-of-pocket costs, false positives, and biopsies for false
positives based on our formative work, prior research, and a
review of the literature.9,11,29

Other secondary outcomes included the values individuals
placed on screening-related benefit and harms (attributes),
assessed using a rating and ranking exercise for six attributes
corresponding to key screening benefits and harms (Table S3).
Screening attributes were developed based on formative work,
our own prior research, and a review of the literature.9,11,29

Attributes were positively framed. The benefit attribute was
represented as avoiding death from lung cancer (mortality
benefit). Harms attributes were represented as avoiding find-
ing a harmless slow-growing “cancer” leading to unnecessary
treatment that is not needed (overdiagnosis); avoiding false
alarms (false positives); avoiding a lung biopsy for a nodule or
“spot” that turns out not to be lung cancer (procedures of false
positives); avoiding out-of-pocket costs for follow-up visits,
tests, and procedures (out-of-pocket costs); and avoiding find-
ing things outside of the lungs that will not likely cause a
problem, but lead to more visits, tests, and procedures (inci-
dental findings). Rating was conducted on a 1–5 scale with 5
being the most important. Respondents ranked each of the six
attributes in order of importance (1–6) (Table S2).
As an exploratory outcome, we assessed respondent pref-

erences for next steps in decision-making, an important ongo-
ing area of research interest, by asking if they had a primary
care provider (PCP) and whether they preferred further

discussion with their PCP or a provider at a lung cancer
screening center, or had no preference.21

Statistical Analysis

For the primary outcome, we compared screening intent be-
tween intervention and control groups with Pearson’s chi-
squared testing. For our primary analysis, we included only
those who completed the full survey. Analysis of secondary
outcomes included comparison of mean pre- and post-scores
for each knowledge question with McNemar’s chi-squared
test and overall mean pre- and post-scores with a paired t test.
We compared mean pre-, post-, and change in scores between
intervention and control groups with unpaired t tests. Change
in the incidental findings knowledge question between groups
was compared with Pearson’s chi-squared testing. For rating
and ranking, we compared mean ratings for attributes between
the intervention and control groups with t tests. For ranking,
we compared the proportion of first ranks for each attribute
between intervention and control groups with chi-squared
tests. We also compared mean rank for each attribute using
unpaired t tests. Statistical analysis was carried out with
STATA (StataCorp. 2017, Stata Statistical Software: Release
15, College Station, TX: StataCorp LLC).

RESULTS

We sent the survey invitation to 2139 individuals. Of these,
1954 (91.4%) completed the initial eligibility screening ques-
tions regarding smoking history (Fig. 1). Of these, 427 were
eligible and advanced to begin the full survey and were
randomized. Of those randomized, 348 (83.1%) completed
the survey (173 in the intervention group and 175 in the
control group). Among completers, mean age was 64.5 years,
48.6% were male, 73.0% were white, 76.3% had less than a
college degree, and 64.1% had income < $50,000 (Table 1).

Screening Intent

Overall, screening intent was balanced with 19.8% (n = 69)
responding strongly agree, 39.1% (n = 136) agree, 29.0% (n =
101) disagree, and 12.1% (n = 42) strongly disagree with the
statement that they planned to pursue lung cancer screening
(Table 2). There was no difference in the percentage of re-
spondents planning to pursue lung cancer screening between
the intervention and control groups (70/173, 40.5% vs 73/175,
41.7%, diff 1.2%, 95% CI − 9.1 to 11.5%, p = 0.81).

Screening Knowledge

Overall, mean correct screening knowledge scores increased
across groups before and after viewing the decision aid (pre
2.6 vs post 5.2 out of 6, diff + 2.7, 95% CI 2.5, 2.8, p < 0.01)
(Table S4). Between groups, post-viewingmean correct scores
were higher in the intervention group compared to those in the
control group (5.3 vs 5.1, diff + 0.2, 95% CI − 0.01, 0.5, p =
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0.07). Change in mean score from pre to post were similar
(control 2.6 vs intervention 2.8, diff + 0.2, 95%CI − 0.1, 0.5, p
= 0.20). For the question on incidental findings, there was no
significant difference in percentage of correct answers be-
tween groups prior to viewing the decision aids (intervention
61.9% vs control 52.0%, p = 0.06). However, after viewing
the decision aids, the intervention group had a higher percent-
age of individuals choosing the correct answer compared with
the control group (164/173, 94.8% vs 129/175, 73.7%, 95%
CI − 28.4 to − 13.8%, p < 0.01). The change in percentage of
those with correct answers from pre to post was also signifi-
cantly higher in the intervention group compared with the
control (32.9% vs 21.7%, p = 0.02).

Rating and Ranking
Attribute Rating. Overall, respondents rated the attribute of
incidental findings lowest in importance among the five
harms attributes (mean rating 4.0 ± 1.1) (Table 3). Mean
rating of this attribute did not differ between groups (inter-
vention 4.0 vs control 3.9, diff + 0.1, 95% CI − 0.2, 0.3, p =
0.51). Avoiding false positives and overdiagnosis rated
highest among screening attributes (mean rating: false
alarms 4.2 ± 1.0, overdiagnosis 4.2 ± 1.1). These two harms
were also rated highest within each arm. Those in the
intervention group additionally rated procedures for false
positives as a mean of 4.2 ± 1.0, and the control group also
rated avoiding out-of-pocket costs for follow-up visits,
tests, and procedures as a mean of 4.2 ± 1.2.

Ranking. Overall, respondents ranked the attribute for
incidental findings fourth overall and third among harms
(total number of 1st ranks 9.2%, n = 32; mean ranking 3.6 +
1.5) (Table 4). There was no significant difference between
groups for this attribute for percentage of 1st ranks (intervention
9.5%, n = 16 vs control 10.9%, n = 19, p = 0.62) or mean
ranking (control 3.6 vs intervention 3.6, diff 0.02, 95% CI −
0.3,0.3, p = 0.89). Avoiding death from lung cancer was rated
highest most often (54.3%, n = 189) and had the highest (1–6
rankings with 1 being the highest) mean ranking of 2.5 + 1.9.
The potential harm ranked highest most often was avoiding
false positives (11.2%, n = 39), but the highest mean ranking
among harms was avoiding a lung biopsy for a nodule or “spot’
that turns out not to be lung cancer (3.2 + 1.5).

Preferences for Provider Discussion. Most respondents,
74.4% (n = 259), preferred to discuss lung cancer screening
with a health care provider as a next step prior to making a
screening decision (Table S5). Of those that wished to discuss
further with a provider and had a PCP, 74.1% (n = 172)
preferred to discuss with their PCP, 11.6% (n = 27) with a
provider at a lung cancer screening center, and 14.2% (n = 33)
had no preference (Table S6).

DISCUSSION

We found that including incidental findings information in a
lung cancer screening decision aid did not affect screening

Assessed for eligibility (n=2,139)

Analyzed (n= 173)

Lost to follow-up (n=1)
Did not complete survey (n= 1)

Allocated to intervention (n= 213)
Received allocated intervention (n=174)
Did not receive allocated intervention 

Did not remain in survey until decision 
aid (n=39)

Lost to follow-up (n=0)
Did not complete survey (n= 0)

Allocated to control (n= 214)
Received allocated intervention (n=175)
Did not receive allocated intervention 

Did not remain in survey until decision 
aid (n= 39)

Analyzed (n= 175)

Allocation

Analysis

Follow-Up

Randomized (n=427)

Enrollment

Excluded (n=1,712)
• Did not agree to give best answers (n=67)
• Did not complete screening questions (n=185)
• Did not meet USPSTF eligibility (n=1424)

• Age <55 or >80 (n=114)
• Quit smoking >15 years (n=681)
• Did not meet total pack year requirement 

• Current (n=498)
• Former (n=131)

• Demographic quota previously met (n=36)

Fig. 1 CONSORT flow diagram.
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intent. The lack of difference between groups occurred despite
higher knowledge of incidental findings among those who
received information on this potential harm of screening.
The absence of effect on screening intent did, however, align
with the relatively low importance (value) placed on avoiding
incidental findings compared to other benefits and harms in
rating and ranking exercises.
These findings suggest that incidental findings were not

viewed by most participants as a substantial enough potential
harm to move them away from screening. Such individuals

may not have fully grasped the potential downsides (including
costs) of further evaluation for findings that would likely never
have caused health problems or have been identified apart
from lung cancer screening. It is also possible that some
individuals may have perceived incidental findings as a po-
tential benefit of screening. Further study is necessary to fully
characterize how individuals understand and value incidental
findings within the context of lung cancer screening.
This study adds to the growing literature that decision aids

enhance decision-relevant knowledge of lung cancer screen-
ing benefits and harms.9,11,30Within the entire sample, knowl-
edge improvement was significant with the mean post-
decision aid viewing score greater than 80%. A majority of
individuals in both groups answered the incidental findings
knowledge question correctly prior to viewing the decision,
indicating that this is not a novel concept for many individuals.
Nevertheless, after watching the decision aid, the intervention
group scored higher on this knowledge item than controls, and

Table 1 Demographic Characteristics of Online Survey
Respondents Eligible for Lung Cancer Screening (n = 348)

Intervention
group (n = 173)

Control
group (n =
175)

Total

n (%) or
mean (SD)

n (%) or
mean (SD)

n (%) or
mean (SD)

Sex (male) 87 (50.3) 82 (46.9) 169 (48.6)
Age 64.5 (6.5) 64.4 (6.1) 64.5 (6.3)
Race
White 120 (69.4) 134 (76.6) 254 (73.0)
Black or
African-
American

35 (20.2) 26 (14.9) 61 (17.5)

Hispanic or
Latino

13 (7.5) 14 (8.0) 27 (7.8)

Other 5 (2.9) 1 (0.6) 6 (1.7)
Smoking status
(current)

125 (72.3) 120 (68.6) 245 (70.4)

Pack years of
smoking
Current 52.3 (20.5) 50.9 (27.6) 51.6 (24.2)
Former 61.4 (33.3) 63.8 (41.6) 61.4 (33.3)
Highest
education level
Completed
college

42 (24.3) 41 (23.4) 83 (23.9)

Some college or
technical school

48 (27.8) 57 (32.6) 105 (30.2)

Completed high
school or GED

76 (43.9) 70 (40.0) 146 (42.0)

Some high
school

5 (2.9) 7 (4.0) 12 (3.5)

Some
elementary/
middle school

2 (1.2) 0 (0.0) 2 (0.6)

Annual income
Less than $10k 16 (9.3) 10 (5.7) 26 (7.5)
Less than $25k,
≥ $10k

50 (28.9) 44 (25.1) 94 (27.0)

Less than $50k,
≥ $25k

47 (27.2) 56 (32.0) 103 (29.6)

Less than $75k,
≥ $50k

26 (15.0) 36 (20.6) 62 (17.8)

Less than
$125k, ≥ $75k

22 (12.7) 17 (9.7) 39 (11.2)

Greater than
$125k

9 (5.2) 8 (4.6) 17 (4.9)

Prefer not to
answer

3 (1.7) 4 (2.3) 7 (2.0)

Health insurance
Private 43 (26.5) 45 (27.4) 88 (27.0)
Medicare 91 (56.2) 75 (45.7) 166 (50.9)
Medicaid 24 (14.8) 25 (15.2) 49 (15.0)
Military 4 (2.5) 11 (6.7) 15 (4.6)
Other 0 (0.0) 7 (4.3) 7 (2.2)
No coverage/do
not know

11 (6.4) 12 (6.9) 23 (6.6)

Table 2 Intent to Screen for Lung Cancer, “I Plan to Pursue
Screening for Lung Cancer with an Annual Low-Dose CT Scan” (n

= 348)

Intervention group
(n = 173)
n (%)

Control group
(n = 175)
n (%)

Total
n (%)

Strongly
agree

21 (12.1) 21 (12.0) 42
(12.1)

Agree 49 (28.3) 52 (29.7) 101
(29.0)

Disagree 65 (37.6) 71 (40.6) 136
(39.1)

Strongly
disagree

38 (22.0) 31 (17.7) 69
(19.8)

Table 3 Rating of Lung Cancer Screening Benefit and Harms (n = 348)

Intervention
group (n = 173)

Control group
(n = 175)

Total

Rating
mean (SD)

Rating mean
(SD)

Rating
mean (SD)

Avoiding death from
lung cancer

3.7 (1.3) 3.7 (1.3) 3.7 (1.3)

Avoiding false
alarms

4.2 ( 1.0) 4.2 (1.1) 4.2 (1.0)

Avoiding a lung
biopsy for a nodule or
“spot” that turns
out not to be lung
cancer

4.2 (1.0) 4.1 (1.1) 4.1 (1.1)

Avoiding finding a
harmless cancer
leading to treatment
that is not needed
(overdetection)

4.2 (1.0) 4.2 (1.2) 4.2 (1.1)

Avoiding finding
things outside of the
lungs that will likely
not cause a problem,
but lead to more
visits, tests, and
procedures

4.0 (1.1) 3.9 (1.2) 4.0 (1.1)

Avoiding out-of-
pocket costs for
follow-up visits,
tests, and procedures

4.1 (1.1) 4.2 (1.2) 4.1 (1.2)
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our findings are consistent with prior research suggesting that
baseline knowledge of mortality benefit or the possibility of
overdiagnosis is low.9–11,31

Our finding of a relatively high baseline knowledge of
incidental findings contrasts with low baseline knowledge of
the absolute likelihood of mortality benefit and possibility of
overdiagnosis across groups. Only 8.6% of participants cor-
rectly estimated the approximate likelihood of benefitting
from screening, with most greatly overestimating the proba-
bility. Similarly, only 13.2% of participants correctly an-
swered the knowledge item about overdiagnosis. Post-
decision aid scores showed increases of over 60% for these
two concepts, which echoes previous findings regarding like-
lihood of benefit and overdiagnosis, and emphasizes the ef-
fectiveness of decision aids in helping to inform screen-
eligible individuals about these critical aspects of
screening.9,27

This study found that a majority of participants ranked the
attribute of avoiding death from lung cancer first (most im-
portant). This is not surprising given it is the major benefit of
screening, and screen-eligible individuals are undoubtedly
aware that they are at increased risk for lung cancer. Never-
theless, we found that a substantial minority (45%) of partic-
ipants ranked one of the avoiding harms attributes as most
important, even above mortality benefit. We also found that
the benefit attribute (avoiding death from lung cancer) had a
lower mean importance rating than each of the harms attri-
butes. Additionally, we found that screening intent was het-
erogeneous overall, as seen in previous studies.9,11,32 Taken
together, these findings suggest that when informed about the
tradeoffs, individuals vary in their preferences, and that a
substantial minority of screen-eligible individuals appear to
value avoiding the potential harms associated with screening
over the potential benefits.
Our ranking data identified variation in which screening

attribute was most important to decision-making, with a

relatively even distribution in the percentage of first rankings.
Although avoiding incidentals had a mean ranking that was
similar to other harms attributes, it was highly valued (ranked
most important) by a few individuals. Overall, these findings
support the use of decision aids to inform individuals along
with values assessment to identify what is most important to
individual patients. Further study in the valuation of benefits
and harms is an important consideration for future work,
especially as lung cancer screening uptake is low across the
USA and it is unknown if this is patient or provider driven.33–
35

Limitations

Our study has limitations. Our sample was likely more white
and more educated than the average individual eligible for
lung cancer screening, though it was more diverse than the
NLST study population.36

Second, the updated 2021 USPSTF guidelines for lung
cancer screening broaden the eligible screening population
by lowering the eligibility age (from 55 to 50) and the
smoking exposure requirements—to include current or
former smokers (who quit within the last 15 years) with
at least 20 pack years of smoking. This study does not
include the expanded population because this recommen-
dation was not published at the time this study was con-
ducted.37 Third, our study was conducted online, and the
degree to which findings apply to the general screen-
eligible population is uncertain. Further, this survey con-
text limits our knowledge of respondent effort. However,
the increase in knowledge scores after decision aid view-
ing indicates at least some effort and results were similar
to those of a previous clinic-based study.9 Fourth, we did
not assess knowledge or values for all potential benefits
and harms. Instead, we focused on those highlighted by
CMS and recommendation statements. Finally, we did not

Table 4 Ranking of Lung Cancer Screening Benefit and Harms (n = 348)

Intervention group (n = 173) Control group (n = 175) All participants (n = 348)

Total 1st
ranks n
(%)

Total 6th

ranks n
(%)

Mean
rank

Total 1st
ranks n
(%)

Total 6th

ranks n
(%)

Mean
rank

Total
1st

ranks

Total
6th

ranks
n (%)

Mean
rank

Avoiding death from lung cancer 90 (52.0) 25 (14.5) 2.5
(1.9)

99 (56.6) 19 (10.9) 2.4
(1.9)

189
(54.3)

44
(12.6)

2.5
(1.9)

Avoiding false alarms 23 (13.3) 37 (21.4) 3.7
(1.7)

16 (9.1) 36 (20.6) 3.7
(1.8)

39
(11.2)

73
(21.0)

3.7
(1.7)

Avoiding a lung biopsy for a nodule
or “spot” that turns out not to be lung
cancer

19 (11.0) 19 (11.0) 3.2
(1.5)

19 (10.9) 9 (5.1) 3.2
(1.4)

38
(10.9)

28 (8.1) 3.2
(1.5)

Avoiding finding a harmless cancer
leading to treatment that is not
needed (overdetection)

10 (5.8) 17 (9.8) 3.7
(1.3)

11 (6.3) 21 (12.0) 3.7
(1.4)

21 (6.0) 38
(10.9)

3.7
(1.4)

Avoiding finding things outside of
the lungs that will likely not cause a
problem, but lead to more visits,
tests, and procedures

16 (9.2) 19 (10.9) 3.6
(1.5)

16 (9.1) 19 (10.9) 3.6
(1.5)

32 (9.2) 38
(10.9)

3.6
(1.5)

Avoiding out-of-pocket costs for
follow-up visits, tests, and procedures

15 (8.7) 56 (32.4) 4.2
(1.7)

14 (8.0) 71 (40.6) 4.4
(1.7)

29 (8.3) 127
(36.5)

4.3
(1.7)
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follow screening behavior beyond intent. However, self-
reported screening intent can be predictive of screening
behavior and is commonly used as a proxy for behavior.38

Conclusions

We found that including incidental findings information
in a lung cancer screening video decision aid increased
the degree to which eligible individuals were informed
regarding this aspect of screening. However, in formu-
lating screening preferences, this increased knowledge
did not translate to greater value for avoiding incidental
findings relative to other benefits and harms, and in-
cluding incidental findings information did not affect
intent to be screened for lung cancer overall. Neverthe-
less, because some screen-eligible individuals value
avoiding incidental findings highly, it appears reasonable
for this potential harm to be included in information
about lung cancer screening.
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