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ABSTRACT

PURPOSE Pack-year smoking history is an imperfect and biased measure of cumulative
tobacco exposure. The use of pack-year smoking history to determine lung
cancer screening eligibility in the current US Preventive Services Task Force
(USPSTF) guideline may unintentionally exclude many high-risk individuals,
especially those from racial and ethnic minority groups. It is unclear whether
using a smoking duration cutoff instead of a smoking pack-year cutoff would
improve the selection of individuals for screening.

METHODS We analyzed 49,703 individuals with a smoking history from the Southern
Community Cohort Study (SCCS) and 22,126 individuals with a smoking history
from the BlackWomen’s Health Study (BWHS) to assess eligibility for screening
under the USPSTF guideline versus a proposed guideline that replaces the
≥20-pack-year criterion with a ≥20-year smoking duration criterion.

RESULTS Under the USPSTF guideline, only 57.6% of Black patients with lung cancer in
the SCCS would have qualified for screening, whereas a significantly higher
percentage of White patients with lung cancer (74.0%) would have qualified
(P < .001). Under the proposed guideline, the percentage of Black and White
patients with lung cancer who would have qualified for screening increased to
85.3% and 82.0%, respectively, eradicating the disparity in screening eligi-
bility between the groups. In the BWHS, using a 20-year smoking duration
cutoff instead of a 20-pack-year cutoff increased the percentage of Black
womenwith lung cancerwhowould have qualified for screening from42.5% to
63.8%.

CONCLUSION Use of a 20-year smoking duration cutoff instead of a 20-pack-year cutoff
greatly increases the proportion of patients with lung cancer who would qualify
for screening and eliminates the racial disparity in screening eligibility between
Black versusWhite individuals; smoking duration has the added benefit of being
easier to calculate and being a more precise assessment of smoking exposure
compared with pack-year smoking history.

INTRODUCTION

Early detection of lung cancer through low-dose computed
tomography (LDCT) screening is one of the most promising
strategies to reduce lung cancer mortality among high-risk
individuals.1,2 LDCT screening is recommended by the US
Preventive Services Task Force (USPSTF) for individuals
meeting certain age and smoking history requirements.3

However, many individuals at high risk for lung cancer,
especially those from racial and ethnic minority groups,
are ineligible because they have too few pack-years of
smoking.4-11

Pack-year smoking history—a composite measure based on
smoking intensity and smoking duration—is a widely ac-
cepted clinical tool to quantify an individual’s tobacco ex-
posure and assess their risk of lung cancer.12,13 However, the
use of pack-year smoking history to determine lung cancer
screening eligibility is based on historic precedent, emerging
from its use as an eligibility criterion in the National Lung
Screening Trial (NLST).2 To date, there have been no studies
comparing the use of pack-year smoking history versus
other measures of tobacco exposure to select individuals for
lung cancer screening, and there are presently no data to
support the use of smoking pack-years (as opposed to other
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measures of tobacco exposure) in determining lung cancer
screening eligibility.

Of note, the use of pack-years as a measure of cumulative
tobacco exposure has been previously criticized on the
grounds that it incorrectly assumes that smoking intensity
and smoking duration have equal importance in determining
lung cancer risk (ie, they are given equal weight in the cal-
culation of a pack-year).12,19,20 Importantly, studies have
shown that smoking duration is more strongly associated
with lung cancer risk than smoking intensity.21-24 Thus, the
use of a pack-year smoking history cutoff to select individuals
for screening may exclude many individuals at high risk for
lung cancer by underestimating lung cancer risk among those
who smoke less intensely (ie, fewer cigarettes per day), such
as individuals from racial and ethnic minority groups.25-27

The current USPSTF guideline recommends lung cancer
screening for individuals age 50-80 years with at least a
20-pack-year smoking history and who either currently
smoke or have quit smoking within the past 15 years.3 The
objective of this study was to evaluate the impact of a
proposed guideline that uses smoking duration instead of
pack-years as a criterion for lung cancer screening. We
hypothesize that this simple change to the USPSTF
guideline would increase the proportion of individuals
diagnosed with lung cancer who would have qualified for
screening and reduce the disparity in screening eligibility
between Black and White individuals. We chose to focus on
the disparity in screening eligibility between Black versus
White individuals because (1) Black individuals face a
disproportionate burden of lung cancer in the United
States, with Black individuals more likely to be diagnosed

with advanced-stage lung cancer28,29 and to have worse
survival compared with White individuals,28,30 and (2)
there is a large body of evidence supporting a marked
disparity in screening eligibility between Black versus
White individuals.4-11

METHODS

Study Design

The study was conducted among Black andWhite individuals
from the Southern Community Cohort Study (SCCS) and
Black women from the Black Women’s Health Study (BWHS;
see the Data Supplement, online only for details). Informed
consent was obtained from each individual who enrolled in
the SCCS and BWHS, respectively. The Institutional Review
Boards (IRB) at Vanderbilt University and Meharry Medical
College approved the SCCS, and the IRB at Boston University
approved the BWHS. Study participants who had never
smoked (see the Data Supplement for details), had unknown
or missing smoking information, or had a history of lung
cancer at study enrollment were excluded. Study partici-
pants’ race was ascertained through self-report. Incident
lung cancers (International Classification of Disease for
Oncology, Third Edition31 codes C340-C349) were identified
via linkage with state cancer registries and the National
Death Index up to December 31, 2021, for both studies.
Smoking characteristics were obtained from baseline and
follow-up questionnaires, with active follow-up every
5 years in the SCCS and every 2 years in the BWHS (see the
Data Supplement for details). Smoking data weremissing for
only 4% of SCCS and 0.5% of BWHS participants (Data
Supplement, Table S1).

CONTEXT

Key Objective
Does the use of a smoking duration cutoff instead of a pack-year cutoff to determine lung cancer screening eligibility
improve the selection of individuals for screening?

Knowledge Generated
In this analysis of two large cohort studies, use of a 20-pack-year smoking history cutoff as a selection criterion for
lung cancer screening excluded many individuals diagnosed with lung cancer and led to a marked racial disparity in
screening eligibility between Black versus White individuals. Revising the US Preventive Services Task Force guideline to
include a 20-year smoking duration cutoff (instead of a 20-pack-year smoking history cutoff) increased the proportion of
patients with lung cancer who would qualify for screening and eliminated the racial disparity in screening eligibility.

Relevance (I. Cheng)
This epidemiological study provides evidence supporting the use of smoking duration as an alternative criterion to pack-
years in determining eligibility for lung cancer screening; this strategy may reduce the racial disparities in lung cancer
screening between Black and White individuals.*

*Relevance section written by JCO Associate Editor Iona Cheng, PhD, MPH.
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Primary analyses were conducted in data from the SCCS to
enable comparisons between Black and White individuals.
Confirmatory analyses were conducted in BWHS data.

Statistical Analysis

Sensitivity and specificity of the 2021 USPSTF guideline
versus proposed guideline were calculated for each study
cohort. Sensitivity and specificity using different smoking
duration thresholds (eg, ≥10 years, ≥30 years) were also
evaluated. In addition, the proportion of individuals with a
smoking history (with or without lung cancer) in each study
cohort who would have qualified for screening under the
2021 USPSTF guideline versus proposed guideline was cal-
culated. Differences in the sensitivity and specificity of the
2021 USPSTF guideline versus proposed guideline and dif-
ferences in the proportion of individuals eligible under the
2021 USPSTF guideline versus proposed guideline were
assessed using McNemar’s test. Differences in the propor-
tions of Black versus White SCCS participants who would
have qualified under each guideline were evaluated using
Pearson’s chi-square test.

Statistical analysis was performed using STATA, version 17.0
(StataCorp, College Station, TX). All P values were two-sided
and considered statistically significant at P < .05.

RESULTS

In the SCCS, 49,703 individualsmet study inclusion criteria,
of whom 33,585 (67.6%) were Black and 16,118 (32.4%)
were White (Data Supplement, Fig S1). Baseline charac-
teristics are shown in Table 1. During follow-up, 1,336
(4.0%) Black and 804 (5.0%) White individuals were di-
agnosed with primary lung cancer. As shown in Table 2, a
higher proportion of Black versus White individuals with
lung cancer were male, had less than a high school edu-
cation, and had no comorbidities. Median age at lung cancer
diagnosis was lower in Black versusWhite participants (61.0
years v 65.0 years).

Smoking Characteristics of Individuals in the SCCSWith
Lung Cancer

Black individuals with lung cancer smoked significantly
fewer pack-years at lung cancer diagnosis compared with
White individuals with lung cancer (median 25.3 v 49.0 pack-
years; Fig 1). This difference was driven primarily by a dif-
ference in smoking intensity (median 12.0 v 20.0 cigarettes
per day) rather than smoking duration (median 43.0 v 45.0
years).

Screening Eligibility for Individuals in the SCCS With
Lung Cancer Who Currently Smoked

Figures 2A and 2B show scatterplots of pack-year smoking
history versus age at lung cancer diagnosis for SCCS par-
ticipants with lung cancer who currently smoked at

diagnosis. Only 61.8% of Black participants would have been
eligible for screening under the 2021 USPTF guideline versus
82.4% of White participants (P < .001).

Figures 2C and 2D show smoking duration versus age at lung
cancer diagnosis for SCCS participants with lung cancer
who currently smoked at diagnosis. Use of a 20-year
smoking duration cutoff instead of a 20-pack-year cutoff
increased the proportions of both Black and White par-
ticipants who would have qualified for screening to 92.0%
(P < .001) and 90.6% (P < .001), respectively, thus elimi-
nating differences in screening eligibility between the two
groups (P 5 .35).

Screening Eligibility for Individuals in the SCCS With
Lung Cancer Who Formerly Smoked

Figures 3A and 3B show scatterplots of pack-year smoking
history versus years since quitting smoking for SCCS
participants with lung cancer who formerly smoked at
diagnosis. Black participants would have been less likely to
be eligible for screening under the 2021 USPSTF guideline
than White participants (44.3% v 55.6%, respectively,
P 5 .008).

Figures 3C and 3D show smoking duration versus years since
quitting smoking for SCCS participants with lung cancer who
formerly smoked at diagnosis. Use of a 20-year smoking
duration cutoff instead of a 20-pack-year cutoff increased
the proportions of both Black and White participants who
would have qualified for screening to 63.9% (P < .001) and
63.1% (P < .001) respectively, thus eliminating differences in
screening eligibility between the two groups (P 5 .84).

Sensitivity of the 2021 USPSTF Guideline Versus
Proposed Guideline in the SCCS

The Data Supplement (Table S2) shows the proportions of
SCCS patients with lung cancer in the overall cohort who
would have met each guideline. Compared with the 2021
USPSTF guideline, the proportion that would have qualified
under the proposed guideline increased from 57.6% to
85.3% (P < .001) for Black patients and 74.0% to 82.0%
(P < .001) for White patients, resulting in elimination of the
previous disparity in screening eligibility. Of note, nearly
100% of Black and White individuals age 50-59 years di-
agnosed with lung cancer would have qualified for
screening under the new proposed guideline (Data Sup-
plement, Table S3). Sensitivity of the proposed guideline
using different smoking duration thresholds is shown in
the Data Supplement (Table S4).

Screening Eligibility of Individuals, With or Without
Lung Cancer, in the SCCS

The proportion of all SCCS participants (with or without lung
cancer) who would have qualified for screening increased
when the proposed guideline was used rather than the 2021
USPSTF guideline, increasing from 37.3% to 71.3% (P < .001)

2028 | © 2024 by American Society of Clinical Oncology

Potter et al

D
ow

nl
oa

de
d 

fr
om

 a
sc

op
ub

s.
or

g 
by

 1
32

.1
83

.4
.9

 o
n 

Se
pt

em
be

r 
4,

 2
02

4 
fr

om
 1

32
.1

83
.0

04
.0

09
C

op
yr

ig
ht

 ©
 2

02
4 

A
m

er
ic

an
 S

oc
ie

ty
 o

f 
C

lin
ic

al
 O

nc
ol

og
y.

 A
ll 

ri
gh

ts
 r

es
er

ve
d.

 



TABLE 1. Characteristics of All Individuals With a Smoking History in the SCCS and BWHS

Characteristic

SCCS
White Men and Women

(n 5 16,118)

SCCS
Black Men and Women

(n 5 33,585)

BWHS
Black Women
(n 5 22,126)

Characteristics at the time of last follow-up

Sex, No. (%)

Female 9,201 (57.1) 16,459 (49.0) 22,126 (100.0)

Male 6,917 (42.9) 17,126 (51.0)

Age, years, No. (%)

40-49 600 (3.7) 1,110 (3.3) 984 (4.5)

50-59 5,994 (37.2) 14,498 (43.2) 5,070 (22.9)

60-69 5,533 (34.3) 12,733 (37.9) 8,102 (36.6)

70-80 3,414 (21.2) 4,412 (13.1) 5,264 (23.8)

>80 577 (3.6) 832 (2.5) 2,706 (12.2)

Smoking status, No. (%)

Formerly smoked 7,771 (48.2) 13,321 (39.7) 16,286 (73.6)

Currently smoke 8,347 (51.8) 20,264 (60.3) 5,840 (26.4)

Cigarettes per day,a median (IQR) 20.0 (10.0-30.0) 10.0 (5.0-20.0) 10.0 (2.5-20.0)

Pack-years of smoking, median (IQR) 32.3 (14.8-51.0) 17.5 (7.9-31.0) 10.0 (3.38-20.0)

Smoking duration, median (IQR) 37.0 (24.0-45.0) 37.0 (27.0-44.0) 20.0 (11.0-31.0)

Years since quitting smoking, median (IQR) 22.0 (10.0-36.0) 16.0 (8.0-30.0) 27.5 (16.0-34.0)

Family history of lung cancer, No. (%)

No 12,917 (80.1) 29,431 (87.6) 20,133 (91.0)

Yes 3,201 (19.9) 4,154 (12.4) 1,993 (9.0)

Characteristics at baseline

BMI, median (IQR) 28.1 (24.2-33.0) 27.9 (24.0-33.0) 27.3 (23.9-31.7)

Highest level of education, No. (%)

Less than high school 4,368 (27.1) 11,580 (34.5) 865 (3.9)

High school graduate 5,330 (33.1) 11,633 (34.6) 4,194 (19.0)

More than high school 6,413 (39.8) 10,356 (30.8) 16,904 (76.4)

Unknown 7 (<1) 16 (<1) 163 (<1)

Household income, USD, No. (%)

<$15,000 8,387 (52.0) 21,419 (63.8) 1,262 (5.7)

≥$15,000 and <$25,000 3,016 (18.7) 7,092 (21.1) 1,604 (7.3)

≥$25,000 and <$50,000 2,412 (15.0) 3,521 (10.5) 5,338 (24.1)

≥$50,000 and <$100,000 1,561 (9.7) 1,019 (3.0) 5,501 (24.8)

≥$100,000 549 (3.4) 186 (0.6) 2,055 (9.3)

Unknown 193 (1.2) 348 (1.0) 6,366 (28.8)

Comorbidity index,b No. (%)

0 2,358 (14.6) 6,932 (20.6) 19,846 (89.7)

1 3,538 (22.0) 8,735 (26.0) 1,321 (6.0)

2 3,770 (23.4) 7,886 (23.5) 818 (3.7)

31 6,055 (37.6) 9,474 (28.2) 141 (0.6)

Unknown 397 (2.5) 558 (1.7)

Self-reported chronic obstructive pulmonary disease, No. (%) Unknown

No 13,304 (82.5) 30,866 (91.9)

Yes 2,784 (17.3) 2672 (8.0)

Unknown 30 (0.2) 47 (0.1)

Abbreviations: BWHS, Black Women’s Health Study; SCCS, Southern Community Cohort Study.
aData on cigarettes per day were obtained from the baseline questionnaire in the SCCS and BWHS. All other smoking variables were updated in
accordance with follow-up data and reflect the smoking characteristics of participants at the time of lung cancer diagnosis or last follow-up.
bComorbidity index is based on the Charlson index, with modifications to account for information available on the SCCS and BWHS baseline
questionnaires.
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for Black SCCS participants and from 51.5% to 62.5%
(P < .001) for White SCCS participants (Data Supplement,
Table S5).

Smoking Characteristics of Individuals Without Lung
Cancer in the SCCS

The distributions of smoking patterns among SCCS partic-
ipants without lung cancer who currently and formerly

smoked at last follow-up are shown in the Data Supplement
(Figs S2 and S3, respectively).

Specificity of the 2021 USPSTF Guideline Versus
Proposed Guideline in the SCCS

In the SCCS, specificity of the proposed guideline, as com-
pared with the 2021 USPSTF guideline, decreased from
63.6% to 29.3% (P < .001) among Black individuals and from

TABLE 2. Characteristics of Individuals Diagnosed With Lung Cancer in the SCCS, Stratified by Race

Characteristic White Individuals (n5 804) Black Individuals (n 5 1,336) P

Sex, No. (%) <.001

Female 461 (57.3) 570 (42.7)

Male 343 (42.7) 766 (57.3)

Age at diagnosis, years, median (IQR) 65.0 (58.0-71.0) 61.0 (56.0-69.0) <.001

Smoking status at diagnosis, No. (%) <.001

Formerly smoked 252 (31.3) 316 (23.7)

Currently smoked 552 (68.7) 1,020 (76.3)

Pack-year smoking history, median (IQR) 49.0 (32.1-69.9) 25.3 (16.0-42.9) <.001

Cigarettes per day at baseline,a median (IQR) 20.0 (17.0-30.0) 12.0 (9.0-20.0) <.001

Smoking duration, median (IQR) 45.0 (38.0-51.0) 43.0 (36.0-49.0) <.001

Years since quitting smoking, median (IQR) 11.0 (5.5-20.0) 9.0 (4.8-19.0) .22

Highest level of education at baseline, No. (%) <.001

Less than high school 278 (34.6) 584 (43.7)

High school 272 (33.8) 436 (32.6)

More than high school 252 (31.3) 314 (23.5)

Unknown 2 (0.2) 2 (0.1)

Household income at baseline, USD, No. (%) <.001

<$15,000 510 (63.4) 916 (68.6)

≥$15,000 and <$25,000 148 (18.4) 264 (19.8)

≥$25,000 and <$50,000 81 (10.1) 106 (7.9)

≥$50,000 and <$100,000 41 (5.1) 28 (2.1)

≥$100,000 12 (1.5) 7 (0.5)

Unknown 12 (1.5) 15 (1.1)

Comorbidity index at baseline,b No. (%) <.001

0 75 (9.3) 264 (19.8)

1 146 (18.2) 329 (24.6)

2 189 (23.5) 310 (23.2)

31 375 (46.6) 411 (30.8)

Unknown 19 (2.4) 22 (1.6)

BMI at baseline, median (IQR) 26.8 (23.1-31.0) 25.1 (22.0-29.1) <.001

Self-reported chronic obstructive pulmonary disease at baseline, No. (%) <.001

No 593 (73.8) 1,182 (88.5)

Yes 210 (26.1) 152 (11.4)

Unknown 1 (0.1) 2 (0.1)

Family history of lung cancer, No. (%) <.001

No 608 (75.6) 1,162 (87.0)

Yes 196 (24.4) 174 (13.0)

Abbreviation: SCCS, Southern Community Cohort Study.
aData on cigarettes per day were obtained from the baseline questionnaire in the SCCS. All other smoking variables were updated in accordance
with follow-up data and reflect the smoking characteristics of participants at the time of lung cancer diagnosis.
bComorbidity index is based on the Charlson index, with modifications to account for information available on the SCCS questionnaire.
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49.7% to 38.5% (P < .001) among White individuals (Data
Supplement, Table S2). Specificity of the proposed guideline
using different smoking duration thresholds is shown in the
Data Supplement (Table S4).

Characteristics of Individuals in the SCCS Eligible
for Screening

The Data Supplement (Table S6) shows characteristics of
SCCS participants, with or without lung cancer, according to
whether they met each of the guidelines. Compared with
individuals who qualified for screening under the 2021
USPSTF guideline, individuals who qualified under the
proposed guideline were more likely to be female, Black,
age <60 years, and with fewer comorbidities.

Validation Among Black Women in the BWHS

A total of 22,126Blackwomen in the BWHSmet study inclusion
criteria, among whom 486 (2.2%) were diagnosed with lung
cancer during follow-up (Data Supplement, Fig S4). Baseline
characteristics are shown in Table 1 for all BWHS participants
and in the Data Supplement (Table S7) for patients with lung
cancer. Of note, the proportion of individuals who currently
smoke in the BWHS is markedly lower than that in the SCCS.

Figure 4A shows a scatterplot of pack-year smoking history
versus age at lung cancer diagnosis for BWHSparticipantswith
lung cancer who currently smoked at diagnosis (n5 242); only
54.6% would have been eligible for screening under the 2021
USPSTF guideline. Figure 4B shows smoking duration versus
age at lung cancer diagnosis for BWHS participants with lung
cancer who currently smoked at diagnosis. Use of a 20-year
smoking duration cutoff increased the proportion that would
have qualified for screening to 82.6% (P < .001).

Figure 4C shows pack-year smoking history versus years
since quitting smoking for BWHS participants with lung

cancer who formerly smoked at diagnosis (n 5 244); 30.7%
would have been eligible for screening under the 2021
USPSTF guideline. Figure 4D shows smoking duration versus
years since quitting smoking for BWHS participants
with lung cancer who formerly smoked at diagnosis. Use of a
20-year smoking duration cutoff increased the proportion
that would have qualified for screening to 45.1% (P < .001).

As shown in the Data Supplement (Table S2), changing to the
proposed guideline increased the proportion of BWHS par-
ticipants with lung cancer who would have qualified from
42.5% to 63.8% (P < .001). Sensitivity of the proposed
guideline using different smoking duration thresholds is
shown in the Data Supplement (Table S4).

While 13.9% of all BWHS participants (with or without lung
cancer)who currently or formerly smokedwouldhavequalified
for screening under the 2021 USPSTF guideline, changing the
guideline would increase the proportion to 29.1% (P < .001).

Finally, specificity decreased from86.8% for the 2021USPSTF
guideline to 71.7% for the proposedguideline (P< .001) among
BWHSparticipants (Data Supplement, Table S2). Specificity of
the proposed guideline using different smoking duration
thresholds is shown in the Data Supplement (Table S4).

DISCUSSION

In the present analysis of data from two large prospective
cohort studies, we found that 58% of Black patients with lung
cancer in the SCCS, 74% ofWhite patients with lung cancer in
the SCCS, and 43% of Black women with lung cancer in the
BWHS would have been eligible for screening under the 2021
USPSTF lung cancer screening guideline. Revising that
guideline to include a 20-year smoking duration cutoff in-
stead of a 20-pack-year cutoff increased the proportion of
individuals with lung cancer who would have qualified for
screening to over 80% for both Black andWhite individuals in
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FIG 1. Distribution of smoking duration (years), smoking intensity (cigarettes per day), and pack-year smoking history among SCCS participants
diagnosed with lung cancer. SCCS, Southern Community Cohort Study.
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the SCCS (thus eliminating the racial disparity in screening
eligibility) and to 64% for Black women in the BWHS.

In the United States, pack-year smoking history is routinely
used to determine lung cancer screening eligibility. This
criterion emerged from findings of the NLST—the landmark
randomized trial which showed that LDCT screening
resulted in a 20% reduction in lung cancer mortality com-
pared with chest X-ray screening.2 Since then, the USPSTF,13

Centers for Medicare and Medicaid Services,32 National
Comprehensive Cancer Network,33 and major medical
societies34 have all recommended lung cancer screening for
individuals who have smoked at least 20 pack-years.

Our proposed guideline—which uses a 20-year smoking
duration cutoff instead of a 20-pack-year smoking history
cutoff—has several important advantages. First, use of the
new cutoff increased the proportion of patients with lung
cancer who would have qualified for screening to over 80%

for both Black and White SCCS participants and 64% for
Black women in the BWHS. Second, the proposed guideline
eliminated the racial disparity in screening eligibility be-
tween Black versus White individuals. To date, the key effort
to reduce racial disparities in lung cancer screening eligi-
bility was the revision of the 2013 USPSTF guideline to lower
the age limit and reduce the number of smoking pack-years
required.13,35 However, our findings, in addition to the
findings of several previous studies,4-11 demonstrate that
these previous changes were unsuccessful in eliminating
racial disparities in screening eligibility. Importantly, re-
vising the guideline to include a 20-year smoking duration
cutoff instead of a 20-pack-year cutoff completely elimi-
nated the racial disparity between Black and White indi-
viduals in screening eligibility. These data suggest that
revising the USPSTF criteria to include a 20-year smoking
duration cutoff instead of a 20-pack-year cutoff would be an
important step forward to eliminate racial disparities in lung
cancer screening eligibility and would contribute to the
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FIG 2. Scatterplots of pack-year smoking history versus age at lung cancer diagnosis (A and B) and smoking duration versus age at lung
cancer diagnosis (C and D) among SCCS participants with lung cancer who currently smoked at the time of diagnosis, stratified by race. Each
blue dot represents an individual diagnosed with lung cancer. (A and B) The red dashed lines indicate the 2021 US Preventive Services Task
Force lung cancer screening eligibility criteria (ie, age 50-80 years, ≥20 pack-year smoking history). (C and D) The red dashed lines indicate the
proposed lung cancer screening eligibility criteria (ie, age 50-80 years, ≥20-year smoking duration). Blue dots located in the red-shaded regions
of the graph represent individuals with lung cancer who would have been ineligible for screening under each guideline. SCCS, Southern
Community Cohort Study.
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advancement of ongoing efforts by the USPSTF to address
systemic racism in preventive service recommendations.67

Third, the proposed guideline is simple and easy to imple-
ment. The use of more complex lung cancer risk prediction
models has been explored as a possible strategy to improve
the selection of individuals for screening and to reduce racial
disparities in screening eligibility.8,36-40 However, the
USPSTF has expressed concerns over the use of risk pre-
diction models as they may impose a barrier to wider
implementation and uptake of lung cancer screening,3 es-
pecially given that uptake of lung cancer screening in the
United States is already extremely low (<5% of eligible in-
dividuals underwent screening in 2022).41 A notable strength
of the proposed guideline is that it is simple—even simpler
than the current 2021 USPSTF guideline—as calculating the
number of years someone has smoked is easier to do and
more precise than calculating pack-year smoking

history.42-44 In addition, while most individuals can report
the exact year they started and/or stopped smoking—
thereby allowing for very precise calculations of smoking
duration—most individuals do not smoke the same number
of cigarettes per day for the entirety of their smoking his-
tory.45 Fourth, using a 20-year smoking duration cutoff
instead of a 20-pack-year cutoff predominately increased
screening eligibility for younger individuals, among whom
the benefit of early detection and access to curative-intent
therapy is likely to be greatest.46 Notably, nearly 100% of
Black andWhite individuals in the SCCS age 50-59 yearswith
lung cancer would have qualified for screening under the
proposed guideline.

When compared with the 2021 USPSTF criteria, specificity of
theproposedguidelinewas lower, especially amongBlackSCCS
participants. At first glance, the lower specificity of the pro-
posed guidelinemight suggest that the proposed guideline will
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FIG 3. Scatterplots of pack-year smoking history versus years since quitting smoking (A and B) and smoking duration versus years since
quitting smoking (C and D) among SCCS participants with lung cancer who formerly smoked at the time of diagnosis, stratified by race. Each
blue dot represents an individual diagnosed with lung cancer. (A and B) The red dashed lines indicate the 2021 US Preventive Services Task
Force lung cancer screening eligibility criteria (ie, quit smoking ≤15 years ago, ≥20 pack-year smoking history). (C and D) The red dashed lines
indicate the proposed lung cancer screening eligibility criteria (ie, quit smoking ≤15 years ago, ≥20-year smoking duration). Blue dots located in
the red-shaded regions of the graph represent individuals with lung cancer who would have been ineligible for screening under each guideline.
SCCS, Southern Community Cohort Study.
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expand screening to many low-risk individuals who will never
develop lung cancer. However, there are several important
factors to consider in interpreting these changes in specificity.
First, the proposed guideline predominately expanded
screening eligibility to younger individuals age 50-59 years
who smoked for long durations but less intensely; individuals
who have smoked long durations but less intensely (ie, 1-10
cigarettes per day) have been shown to have a notably in-
creased risk of lung cancer death—nearly 12-fold higher
comparedwith individualswhohavenever smoked.45 Although
themajority of these individuals did not have lung cancer at the
time of last follow-up (and thus were classified as false pos-
itives, resulting in lower specificity), many of these individuals
have a high risk of developing lung cancer in the future.

Second, it is important to consider the differences in
specificity between the SCCS and BWHS. While in the SCCS,

specificity dropped from 63.6% to 29.3% among Black in-
dividuals, in the BWHS, there was only a small drop, from
86.8% to 71.7%. This difference is attributed to differences in
the smoking patterns of participants in the two cohorts. The
SCCS comprises a very high-risk population: 71.3% of par-
ticipants without lung cancer either actively smoke or re-
cently (within the past 15 years) quit smoking and have
smoked for ≥20 years. As a result, many SCCS participants
without lung cancer qualified for screening under the pro-
posed guideline and were classified as false positives,
resulting in low specificity of the proposed guideline in the
SCCS. By contrast, in the BWHS, there is a greater proportion
of individuals with shorter, remote smoking histories. The
incidence of lung cancer in these individuals has been shown
to be low.47 As a result, many BWHS participants without lung
cancer did not qualify for screening under the proposed
guideline and were classified as true negatives, resulting in
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FIG 4. Smoking patterns among Black womenwith lung cancer in the BWHS. Scatterplots of (A) pack-year smoking history versus age at lung
cancer diagnosis among BWHS participants with lung cancer who currently smoked at the time of diagnosis, (B) smoking duration versus age
at lung cancer diagnosis among BWHS participants with lung cancer who currently smoked at the time of diagnosis, (C) pack-year smoking
history versus years since quitting smoking among BWHS participants with lung cancer who formerly smoked at the time of diagnosis, and (D)
smoking duration versus years since quitting smoking among BWHS participants with lung cancer who formerly smoked at the time of
diagnosis. Each blue dot represents an individual diagnosed with lung cancer. Blue dots located in the red-shaded regions of the graph
represent individualswith lung cancer whowould have been ineligible for screening under each guideline. BWHS, BlackWomen’sHealth Study.
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high specificity of the proposed guideline in the BWHS. In the
general US population, smoking patterns are more similar to
what is observed in the BWHS, rather than the SCCS.48,49 It is
likely that specificity of the proposed guideline in the general
USpopulationwouldbemuchhigher than that in theSCCSand
would bemore similar to the specificityobserved in theBWHS.

We explored the impact of increasing the smoking duration
threshold in the proposed guideline. While higher duration
thresholds increased specificity in the SCCS andBWHS, those
thresholds excluded many younger (age 50-59 years) in-
dividuals who recently quit smoking (and thus had not
reached ≥30 years of smoking, for example), many of whom
likely have a high risk of developing lung cancer in the future.
Notably, use of higher duration thresholds led to sharp drops
in sensitivity of the proposed guideline in the BWHS: sen-
sitivity of the proposed guideline using a 30- and 40-year
duration threshold in the BWHS was only 50.6% and 17.7%,
respectively.

Given the increases in eligibility observed under the proposed
guideline, particularly among Black individuals, it is worth
considering how these changes may affect the potential
harms of lung cancer screening on the population. Harms of
lung cancer screening have been shown to be very low overall
and include false-positive findings leading to unneces-
sary tests, invasive procedures, and treatment,46,50-55 lung
cancer overdiagnosis,46,50 and radiation-related lung cancer
deaths.46 Under the proposed guideline, a higher proportion
ofBlack individualswill likely become eligible thanpreviously
and are therefore at risk for these harms. They will not,
however, be at greater risk of harm than White individuals.
Furthermore, the very low risk of harm from lung cancer
screeningmust be considered, as always, in the context of the
life-saving potential of early lung cancer detection.

Finally, it is important to recognize the structural factors,
apart from eligibility criteria, that prevent high-risk Black
individuals from being screened for lung cancer and that
contribute to racial disparities in lung cancer screening use.
Notable barriers to lung cancer screening include a lack of
awareness of screening and difficulties in accessing lung
cancer screening (eg, the inability to take time off of work to
get screening).56-59 These barriers have been shown to

disproportionately affect individuals from racial minority
groups.60,61 In addition, challenges in identifying patients
who are eligible for screening because of missing or in-
accurate pack-year smoking history documented in the
electronic medical record have been shown to be key bar-
riers to the uptake of lung cancer screening.42-44,62 In ad-
dition to efforts to make screening eligibility criteria more
equitable, efforts to address these structural factors are
needed. We believe that the use of a smoking duration
cutoff, rather than a pack-year cutoff, may help in this
regard by simplifying the guideline and making it easier to
identify eligible individuals.

There are limitations to this study. First, exposure mis-
classification is a possibility because smoking information is
self-reported. However, both the SCCS and BWHS have
published multiple papers associating cigarette smoking,
including duration and/or pack-years, with the risk of
various health outcomes, with findings as expected from the
literature.63-66 Second, individuals in the SCCS and BWHS
may not be representative of all individuals at high risk for
lung cancer in the United States; the sensitivity and speci-
ficity of the proposed guideline may differ in other pop-
ulations. A notable strength, however, of using both cohorts
for this analysis is that they represent different regions of the
United States, different socioeconomic backgrounds, and
markedly different smoking patterns, with more individuals
who currently smoke in the SCCS than in the BWHS.

In conclusion, in this analysis of two large cohort studies, we
found that using a 20-pack-year smoking history cutoff as a
selection criterion for lung cancer screening excluded many
individuals diagnosed with lung cancer and led to a marked
racial disparity in screening eligibility between Black versus
White individuals. Revising the USPSTF guideline to include
a 20-year smoking duration cutoff (instead of a 20-pack-
year smoking history cutoff) increased the proportion of
patients with lung cancer who would qualify for screening
and eliminated the racial disparity in screening eligibility.
These findings challenge the use of pack-year smoking
history in determining lung cancer screening eligibility and
support the use of smoking duration cutoffs instead as a
simple yet effective change to increase the sensitivity of the
guideline and improve equity in opportunities for screening.
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