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IMPORTANCE The US Preventive Services Task Force (USPSTF) recommends annual lung
cancer screening (LCS) with low-dose computed tomography in high-risk individuals (age
50-80 years, �20 pack-years currently smoking or formerly smoked, and quit <15 years ago)
for early detection of LC. However, representative state-level LCS data are unavailable
nationwide.

OBJECTIVE To estimate the contemporary prevalence of up-to-date (UTD) LCS in the US
nationwide and across the 50 states and the District of Columbia.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional study used data from the 2022
Behavioral Risk Factor Surveillance System (BRFSS) population-based, nationwide,
state-representative survey for respondents aged 50 to 79 years who were eligible for
LCS according to the 2021 USPSTF eligibility criteria. Data analysis was performed from
October 1, 2023, to March 20, 2024.

MAIN OUTCOMES AND MEASURES The main outcome was self-reported UTD-LCS (defined
as past-year) prevalence according to the 2021 USPSTF eligibility criteria in respondents aged
50 to 79 years. Adjusted prevalence ratios (APRs) and 95% CIs compared differences.

RESULTS Among 25 958 sample respondents eligible for LCS (median [IQR] age, 62 [11] years),
61.5% reported currently smoking, 54.4% were male, 64.4% were aged 60 years or older,
and 53.0% had a high school education or less. The UTD-LCS prevalence was 18.1% overall,
but varied across states (range, 9.7%-31.0%), with relatively lower levels in southern states
characterized by high LC mortality burden. The UTD-LCS prevalence increased with age
(50-54 years: 6.7%; 70-79 years: 27.1%) and number of comorbidities (�3: 24.6%; none:
8.7%). A total of 3.7% of those without insurance and 5.1% of those without a usual source of
care were UTD with LCS, but state-level Medicaid expansions (APR, 2.68; 95% CI, 1.30-5.53)
and higher screening capacity levels (high vs low: APR, 1.93; 95% CI, 1.36-2.75) were
associated with higher UTD-LCS prevalence.

CONCLUSIONS AND RELEVANCE This study of data from the 2022 BRFSS found that the over
all prevalence of UTD-LCS was low. Disparities were largest according to health care access
and geographically across US states, with low prevalence in southern states with high LC
burden. The findings suggest that state-based initiatives to expand access to health care
and screening facilities may be associated with improved LCS rates and reduced disparities.
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L ung cancer (LC) continues to be the leading cause of
death in the US, with 125 070 estimated deaths in 2024.1

Earlier-stage diagnosis is associated with improved sur-
vival. Yet, more than 40% of LCs are still diagnosed at a dis-
tant stage,2 for which 5-year relative survival is just 8%.1 In
2013, the US Preventive Services Task Force (USPSTF) recom-
mended annual LC screening (LCS) with low-dose computed
tomography (CT) in high-risk individuals (age 55-80 years with
a ≥30 pack-year smoking history).3,4 This recommendation was
based on results from the National Lung Cancer Screening Trial
showing a 20% reduction in LC mortality associated with an-
nual low-dose CT compared with chest radiography.3,4 In 2021,
the USPSTF LCS eligibility criteria were updated,5 lowering the
age to start screening from 55 to 50 years and pack-year his-
tory from 30 to 20 pack-years. This update was based on evi-
dence of reduced LC deaths associated with LCS at ages 50 to
55 years and lower pack-year histories.6 The USPSTF also con-
cluded that there was adequate evidence of moderate LCS-
related harms (eg, invasive procedures and patient anxiety from
false-positive results, overdiagnosis, and radiation exposure).5

This prompted the panel to recommend implementation of
shared decision-making between patient and clinician, which
includes discussion of potential benefits, limitations, and
harms about screening.5

While additional trial evidence has accumulated about the
mortality benefits of LCS,7 its uptake remains low in clinical
settings. Only about 6.5% of eligible individuals were up to date
(UTD) with LCS nationally in 2020 according to American Col-
lege of Radiology (ACR) Lung Cancer Screening Registry data,
with wide state-level variation from less than 4% in southern
and western states to 14% to 15% in northeastern states.8,9

Major national and state-representative surveillance systems
have measured LCS less regularly. The UTD-LCS prevalence was
less than 4% according to the 2015 National Health Interview
Survey (NHIS), but there is no planned update to LCS mea-
surement in the NHIS until 2024.10 The LCS estimates from the
state-based Behavioral Risk Factor Surveillance System
(BRFSS), which until 2021, included LCS measurement as an
optional state module, are generally higher: 7% to 21% across
19 states in 2019 to 21.2% across 4 states in 2021.11,12

In 2022, the BRFSS measured LCS across all states, allow-
ing for the first time, an assessment of representative state-
level LCS prevalence nationwide.13 Using these contemporary
data, we estimated UTD-LCS prevalence across US states and
nationally according to major demographic, socioeconomic,
health care access, and health-related factors. Additionally, we
studied the association of state-level LC mortality burden, health
care access, and LCS capacity with UTD-LCS prevalence to in-
form policy and implementation efforts.

Methods
This cross-sectional study included data from the 2022 BRFSS
survey, which is a state-based landline and cellular telephone
survey that collected data in all 50 states, the District of Co-
lumbia, Guam, Puerto Rico, and the US Virgin Islands on health-
related risk behaviors, chronic health conditions, health care

access, and use of preventive services from the noninstitu-
tionalized adult population (age ≥18 years).13 The response
rates of analyzed states ranged from 33.9% to 66.8%, with
a median rate of 45.1%. Because the BRFSS does not provide
specific ages for respondents aged 80 years or older, we re-
stricted our sample to those aged 50 to 79 years. State-level
LC mortality rates from the National Center for Health
Statistics,14 state Medicaid expansion status under the
Patient Protection and Affordable Care Act as of December
2021,15 and number of screening facilities from the ACR Lung
Cancer Screening Registry were also included.16 This study
followed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) reporting guideline for
cross-sectional studies. The study was deemed exempt by
the Morehouse School of Medicine institutional review board,
with a waiver of informed consent, as it used deidentified
public-use data.

Measures
The outcome measure was prevalence of UTD-LCS according
to USPSTF 2021 eligibility criteria in participants aged 50 to
79 years (LCS eligible: ≥20 pack-years, currently smoking or
formerly smoked with <15 years since quitting; LCS ineli-
gible: <20 pack-years currently smoking or formerly smoked
with ≥15 years since quitting). Those who responded “yes” to
whether they “ever had a CT or CAT [computed axial tomog-
raphy] scan of your chest area” and whether “any of the CT or
CAT scans of your chest area were done mainly to check or
screen for LC” were asked about the recency of the test. Those
who responded “within the past year (anytime <12 months
ago)” were considered UTD for LCS.

Covariates were identified from prior literature10,17 and in-
cluded individual demographic variables (age group, self-
identified sex and race and ethnicity, and urban vs rural county
residence), socioeconomic status (educational level, annual
household income), health care access variables (primary in-
surance type, usual source of care), and health status vari-
ables (number of comorbidities, diagnoses of cancer, chronic
obstructive pulmonary disease, and cardiovascular disease).
Race and ethnicity were analyzed to assess contemporary

Key Points
Question What was the prevalence of eligible US individuals
being up to date with recommended lung cancer screening (LCS)
in 2022?

Findings In this nationwide cross-sectional study of 25 958
individuals eligible for LCS, 18% reported being up to date
with LCS overall, but prevalence varied across states (range,
10%-31%). Rates were lower in southern states that also had high
LC mortality burden, but state Medicaid expansion and higher
LCS capacity levels were associated with higher prevalence of
up-to-date LCS.

Meaning Recommended LCS uptake was low in 2022, and
prevalence did not correspond with LC burden across states;
however, improving health care access and LCS capacity may be
associated with higher rates.
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LCS differences across racial and ethnic groups, given previ-
ously noted inequities in LCS eligibility and LC mortality bur-
den across these groups. Categories included American In-
dian or Alaska Native, non-Hispanic; Asian or Pacific Islander,
non-Hispanic; Black, non-Hispanic; Hispanic; White, non-
Hispanic; and multiracial. State-level variables included LCS
capacity (defined as number of screening facilities in 2021 di-
vided by the number of LCS-eligible individuals in the popu-
lation estimated from the 2022 BRFSS survey), health care ac-
cess (Medicaid expansion status: expansion vs nonexpansion),
and LC burden (age-adjusted mortality rate per 100 000 per-
sons among those aged 50-79 years from 2016 to 2020) and
were ranked as high, medium, and low tertiles.

Statistical Analysis
Data were analyzed from October 1, 2023, to March 20, 2024.
The UTD-LCS prevalence was estimated nationally, by state
(50 states and the District of Columbia), and by selected co-
variates. To understand geographic state-level differences in
UTD-LCS prevalence, state-specific estimates were com-
pared with the unadjusted prevalence in the state with the low-
est prevalence and with the national mean in logistic regres-
sion models with UTD-LCS as the outcome and state indicator
variable as the main exposure while adjusting for age, sex, race
and ethnicity, and educational level. State-level differences
were estimated as adjusted prevalence ratios (APRs) and 95%
CIs from contrasts of predicted marginals. Similar regression
models were used to estimate differences in national UTD-
LCS prevalence across respondent characteristics. Finally, the
associations of state-level Medicaid expansion status and LCS
capacity with UTD-LCS prevalence were estimated as APRs
and 95% CIs from adjusted logistic regression models that in-
cluded state fixed effects to account for unmeasured time-
invariant state-level confounders. Pearson correlation coeffi-
cient was used to examine the correlation of state-level
UTD-LCS prevalence with LC burden. All estimates were
weighted using the BRFSS weighting variable to be popula-
tion representative and accounted for complex survey sam-
pling. Analyses were conducted in SAS and SAS-callable
SUDAAN, version 9.4 (SAS Institute Inc) and RStudio, version
2022.06.1 + 524 (R Foundation for Statistical Computing)
packages tidyverse, tigris, sf, ggplot2, and patchwork. All
statistical tests were 2 sided, with significance set at P < .05.

Results
Among the 99 730 respondents to the 2022 BRFFS survey who
were aged 50 to 79 years, 28 483 (corresponding to 13.17 mil-
lion with population weighting) were eligible for screening
according to USPSTF 2021 criteria after excluding incomplete
eligibility and current or former smoking status data
(n = 14 087). After excluding respondents with missing LCS
data, the analytic sample to estimate UTD-LCS prevalence in-
cluded 25 958 screening-eligible (missing, n = 2525) and 52 511
(missing, n = 4649) screening-ineligible respondents (eFig-
ure 1 in Supplement 1). Of these individuals, 45.6% were fe-
male and 54.4% were male; median (IQR) age was 62 (11) years.

A total of 1.7% were American Indian or Alaska Native; 1.6%,
Asian or Pacific Islander; 8.1%, Black; 6.7%, Hispanic; 78.4%,
White; and 3.5%, multiracial. Most were older (≥60 years:
64.4%), had lower socioeconomic status (high school educa-
tion or less: 53.0%), lived in urban counties (89.5%), and re-
ported currently smoking (61.5%), having private (36.3%) or
Medicare (32.4%) plans as primary health insurance, and
having a usual source of care (89.4%). A total of 81.2% re-
ported 1 or more comorbidities, of whom 35.6% reported 3 or
more comorbidities (Table 1). In addition to the screening-
eligible sample, there were an additional 57 160 participants
(representing 25.49 million persons) who had ever smoked
but were ineligible for LCS. Of those with complete LCS test
data (n = 52 511), 82.8% had formerly smoked (72.3% had
≥15 years since quitting; 10.5% had <15 years since quitting and
<20 pack-years), and 17.1% currently smoked with less than
a 20 pack-year history.

Nationally, among LCS-eligible adults in 2022, 18.1% (95%
CI, 17.2%-19.1%), or 2.17 million (95% CI, 2.10 million-2.24 mil-
lion), reported being UTD with LCS (Table 1). The UTD-LCS
prevalence was 18.6% (95% CI, 17.2%-20.0%) when re-
stricted to eligible persons without a prior LC diagnosis in 29
states with these data. Across the US states, there was wide
variation in UTD-LCS prevalence (highest in Rhode Island:
31.0%; lowest in Wyoming: 9.7%; APR, 2.95; 95% CI, 1.93-
4.49) (Figure 1 and Table 2). The UTD-LCS prevalence was not
correlated with state-level LC mortality burden (r = 0.16;
P = .26) (Table 2 and Figure 2). The UTD-LCS tended to be lower
in southern states despite a higher LC burden in this region.
For example, 15 of 17 southern states had high or medium LC
burden, but only 2 of these states had UTD-LCS prevalence sig-
nificantly above the national mean. Conversely, all 9 north-
eastern states had low or medium LC burden, but UTD-LCS
prevalence was significantly above the national mean in 7 of
these states. The UTD-LCS prevalence was correlated with LC
burden to a larger degree in the midwestern region, where there
was high or medium burden and above-mean UTD-LCS preva-
lence, and in the western region, where there was low burden
and below-mean UTD-LCS prevalence.

State-level Medicaid expansion and LCS capacity were
positively associated with UTD-LCS prevalence. The UTD-
LCS prevalence was higher among the 39 Medicaid expan-
sion states than among 12 nonexpansion states (8 southern,
3 midwestern, and 1 western) (eTable in Supplement 1) among
adults aged 50 to 64 years (APR, 2.68; 95% CI, 1.30-5.53) and
among adults aged 50 to 64 years (APR, 2.92; 95% CI, 1.04-
8.19) with lower income (Table 3). Compared with lower-
level LCS capacity states, UTD-LCS prevalence was higher
in states with high-level (APR, 1.93; 95% CI, 1.36-2.75) and
medium-level (APR, 1.44; 95% CI, 1.00-2.07) capacity (Table 3
and eFigure 2 and the eTable in Supplement 1).

At the national level, UTD-LCS prevalence was statisti-
cally similar between persons who currently smoked (≥20 pack-
years) at 16.9% compared with 20.0% among persons who for-
merly smoked (<15 years since quitting) (P = .07) (Table 1). The
UTD-LCS prevalence increased with increasing age (6.7% [95%
CI, 5.4%-8.2%] among those aged 50-54 years vs 27.1% [95% CI,
24.6%-29.7%] among those aged 70-79 years; APR, 0.25;
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Table 1. Prevalence of UTD-LCS by Respondent Characteristics Among Screening-Eligible and Screening-Ineligible US Adults, 2022a

Variable
Sample, No.
(weighted %)

Unadjusted UTD-LCS
prevalence, weighted %
(95% CI)b APR (95% CI)c

Screening-eligible persons who ever smoked

Total, No. 28 483 NA NA

Weighted No., millions 13.17 NA NA

With complete LCS data, No. 25 958 18.1 (17.2-19.1) NA

Smoking history

Currently smoking, 20 pack-years 15 961 (61.5) 16.9 (15.8-18.1) 0.91 (0.81-1.01)

Formerly smoked, <15 y since
quitting, 20 pack-years

9997 (38.5) 20.0 (18.5-21.7) 1.00 [Reference]

Sex

Female 12 461 (45.6) 17.9 (16.6-19.3) 0.95 (0.85-1.05)

Male 13 497 (54.4) 18.4 (17.1-19.7) 1.00 [Reference]

Age, yd

50-54 3513 (15.8) 6.7 (5.4-8.2) 0.25 (0.19-0.31)

55-59 4636 (19.8) 12.7 (11.0-14.5) 0.46 (0.39-0.54)

60-69 11 338 (42.8) 20.4 (19-21.9) 0.74 (0.65-0.83)

70-79 6471 (21.6) 27.1 (24.6-29.7) 1.00 [Reference]

Race and ethnicity

American Indian or Alaska Native,
non-Hispanic

587 (1.7) 14.2 (9.7-20.3) 0.83 (0.58-1.18)

Asian or Pacific Islander,
non-Hispanic

348 (1.6) NAe NAe

Black, non-Hispanic 1296 (8.1) 20.0 (16.4-24.2) 1.04 (0.85-1.27)

Hispanic 954 (6.7) 16.6 (12.5-21.8) 1.04 (0.77-1.39)

White, non-Hispanic 21 447 (78.4) 18.4 (17.4-19.4) 1.00 [Reference]

Multiracial 640 (3.5) 12.8 (9.4-17.2) 0.74 (0.55-1.01)

Annual household income, $

<25 000 6664 (30.7) 19.5 (17.6-21.4) 1.08 (0.91-1.28)

25 000 to <75 000 10 552 (45.3) 18.9 (17.5-20.5) 0.99 (0.85-1.15)

≥75 000 4756 (24) 17.1 (14.9-19.6) 1.00 [Reference]

Educational level

Less than high school 2590 (17.6) 15.7 (13.7-18.0) 0.96 (0.80-1.16)

High school or GED 9282 (35.4) 18.6 (17.1-20.2) 1.07 (0.92-1.24)

Some college 8737 (34.1) 18.9 (17.2-20.6) 1.06 (0.91-1.24)

College graduate 5283 (12.9) 18.1 (15.8-20.7) 1.00 [Reference]

Residence location

Urban county 21 100 (89.5) 18.4 (17.4-19.4) 1.03 (0.90-1.18)

Rural county 4491 (10.5) 16.9 (14.9-19.1) 1.00 [Reference]

Health insurance type

Private 7496 (36.3) 14.4 (12.8-16.0) 1.00 [Reference]

Medicare (age ≥65 y) 8631 (32.4) 26.3 (24.3-28.5) 1.29 (1.10-1.51)

Medicaid 3149 (14.5) 16.2 (14.0-18.7) 1.13 (0.94-1.36)

Other 2248 (10.4) 19.2 (16.4-22.4) 1.14 (0.94-1.38)

Uninsured 1240 (6.4) 3.7 (2.4-5.6) 0.31 (0.20-0.47)

Usual source of care

Yes 23 267 (89.4) 19.7 (18.7-20.8) 1.00 [Reference]

No 2524 (10.6) 5.1 (3.4-7.5) 0.30 (0.20-0.45)

Comorbidities, No.f

0 4670 (18.9) 8.7 (7.4-10.2) 1.00 [Reference]

1 6351 (23.8) 14.3 (12.5-16.2) 1.56 (1.27-1.93)

2 5652 (21.8) 20.1 (17.9-22.4) 2.13 (1.74-2.61)

≥3 9284 (35.6) 24.6 (22.9-26.3) 2.63 (2.19-3.15)

Cancer diagnosis

No 21 516 (83.6) 15.6 (14.6-16.6) 1.00 [Reference]

Yes 4239 (16.4) 30.7 (27.9-33.6) 1.78 (1.59-1.99)

(continued)
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95% CI, 0.19-0.31; P < .001) and comorbidity burden (≥3 con-
ditions: 24.6% [95% CI, 22.9%-26.3%]; no conditions: 8.7%
[95% CI, 7.4%-10.2%]; P < .001), but there was no difference be-
tween females and males (17.9% [95% CI, 16.6%-19.3%] vs 18.4%
[95% CI, 17.1%-19.7%]; P = .30) or between residents of urban
and rural counties (18.4% [17.4%-19.4%] vs 16.9% [95% CI,
14.9%-19.1%]; P = .69). The UTD-LCS prevalence was similar
across income and educational levels (less than high school:
15.7% [95% CI, 13.7%-18.0%]; college: 18.1% [95% CI, 15.8%-
20.7%]; P = .69) but varied widely by health care access; it was
lowest among uninsured persons (3.7% [95% CI, 2.4%-5.6%];
APR vs private, 0.31; 95% CI, 0.20-0.47; P < .001), similar among
privately insured (14.4%; 95% CI, 12.8%-16.0%) and Medicaid-
insured persons (16.2%; 95% CI, 14.0%-18.7%; P = .20), and
highest among Medicare-insured individuals (26.3% [95% CI,
24.3%-28.5%]; APR vs private, 1.29; 95% CI, 1.10-1.51; P = .001).
Respondents with a usual source of care were significantly
more likely to be UTD for LCS (19.7%; 95% CI, 18.7%-20.8%)
than were those without a usual source of care (5.1% [95% CI,
3.4%-7.5%]) (APR, 0.30; 95% CI, 0.20-0.45; P < .001).

In the sample of participants who had a smoking history
but were ineligible for LCS, UTD-LCS prevalence was 9.5% (95%
CI, 8.4%-10.7%) among those currently smoking with less
than a 20 pack-year history (Table 1). Among LCS-ineligible

Figure 1. State-Level Prevalence of Up-to-Date Lung Cancer Screening
(LCS) in the US, 2022

10 25 3020
LCS, weighted %

15

Data are for people aged 50 to 79 years who were eligible for LCS
according to 2021 US Preventive Services Task Force eligibility criteria
(�20 pack-years, currently smoking or formerly smoked with <15 years since
quitting).

Table 1. Prevalence of UTD-LCS by Respondent Characteristics Among Screening-Eligible and Screening-Ineligible US Adults, 2022a (continued)

Variable
Sample, No.
(weighted %)

Unadjusted UTD-LCS
prevalence, weighted %
(95% CI)b APR (95% CI)c

COPD

No 17 118 (67.1) 12.1 (11.1-13.1) 1.00 [Reference]

Yes 8656 (32.9) 30.6 (28.7-32.7) 2.45 (2.21-2.71)

Asthma

No 21 646 (82.8) 17.5 (16.5-18.6) 1.00 [Reference]

Yes 4219 (17.2) 20.7 (18.4-23.3) 1.24 (1.09-1.42)

CVDg

No 19 262 (76.1) 17.1 (16.1-18.2) 1.00 [Reference]

Yes 5993 (23.9) 21.1 (19.1-23.2) 1.14 (1.01-1.28)

Screening-ineligible persons who ever smoked

Total, No. 57 160 NA NA

Weighed No., millions 25.49 NA NA

With complete LCS data, No. 52 511 6.3 (5.8-6.8)

Currently smoking, <20 pack-years 7913 (17.1) 9.5 (8.4-10.7) 1.00 [Reference]

Formerly smoked, ≥15 y since quitting,
≥20 pack-years

11 898 (20.7) 8.7 (7.7-9.9) 0.66 (0.53-0.82)

Formerly smoked, <15 y since quitting,
<20 pack-years

4348 (10.5) 9.0 (6.6-12.2) 1.01 (0.72-1.42)

Formerly smoked, ≥15 y since quitting,
<20 pack-years

28 352 (51.6) 3.7 (3.2-4.2) 0.34 (0.27-0.42)

Abbreviations: APR, adjusted prevalence ratio; COPD, chronic obstructive
pulmonary disease; CVD, cardiovascular disease; GED, General Education
Diploma; LCS, lung cancer screening; NA, not applicable; UTD, up-to-date.
a Among people aged 50 to 79 years according to US Preventive Services Task

Force 2021 LCS criteria. Eligible: 20 or more pack-years, currently smoking
or formerly smoked with less than 15 years since quitting; ineligible: less than
20 pack-years currently smoking or formerly smoked with 15 or more years
since quitting.

b Estimate includes 50 states, the District of Columbia, Puerto Rico, US Virgin
Islands, and Guam.

c Models were adjusted for age, sex, race and ethnicity, educational level,

and region.
d The 80-year-old respondents were not included as Behavioral Risk

Factor Surveillance System collapses data for respondents aged 80 years
or older.

e Suppressed due to statistical instability defined as a relative SE greater
than 30.

f Comorbidity number based on report of ever diagnosis of myocardial
infarction, coronary heart disease, stroke, asthma, COPD, arthritis, depression,
kidney disease, diabetes, or cancer.

g Ever diagnosed with myocardial infarction, coronary heart disease, or stroke.
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Table 2. Regional and State-Level Prevalence of UTD-LCS and LC Burden in the US, 2022

Variable

UTD-LCSa LC burden

Weighted
unadjusted %
(95% CI)

APR (95% CI)b

Rankc

Age-adjusted
mortality rate, per
100 000 persons
aged 50-79 y Rankc

Reference: state with
lowest prevalence

Reference:
national mean

Northeast

Mean 22.4 (19.8-25.1) 1.51 (1.25-1.82)d 1.22 (1.10-1.35) NA 98.1 NA

Rhode Island 31.0 (25.0-37.8) 2.95 (1.93-4.49) 1.71 (1.39-2.10) High 105.4 Medium

Massachusetts 26.8 (20.9-33.6) 2.46 (1.58-3.82) 1.42 (1.12-1.80) High 92.2 Medium

Connecticut 27.2 (21.2-34.0) 2.54 (1.64-3.94) 1.47 (1.16-1.87) High 82.4 Low

Vermont 23.8 (17.8-31.1) 2.32 (1.46-3.69) 1.34 (1.01-1.78) High 100.4 Medium

Maine 24.4 (20.4-28.7) 2.40 (1.60-3.59) 1.38 (1.16-1.64) High 124.9 High

New Jersey 22.3 (14.6-32.5) 2.01 (1.17-3.45) 1.17 (0.79-1.73) High 81.9 Low

New York 21.8 (18.1-26.0) 2.16 (1.43-3.26) 1.25 (1.05-1.50) High 84.5 Low

Pennsylvania 19.9 (14.5-26.5) 1.82 (1.14-2.92) 1.05 (0.79-1.39) High 107.8 Medium

New Hampshire 18.8 (14.5-24.1) 1.83 (1.18-2.86) 1.06 (0.82-1.36) Medium 103.7 Medium

Midwest

Mean 19.7 (18.1-21.3) 1.36 (1.15-1.61)d 1.09 (1.02-1.18) NA 110.6 NA

Nebraska 23.7 (18.9-29.1) 2.29 (1.50-3.51) 1.32 (1.06-1.65) High 98.6 Medium

Wisconsin 21.4 (17.9-25.5) 2.03 (1.35-3.05) 1.17 (0.98-1.40) High 100.7 Medium

Kansas 21.3 (17.3-25.9) 2.14 (1.41-3.24) 1.23 (1.01-1.51) High 111.5 High

North Dakota 21.1 (15.9-27.5) 1.98 (1.25-3.14) 1.14 (0.86-1.51) High 97.1 Medium

Michigan 20.2 (16.9-24.1) 1.88 (1.25-2.83) 1.08 (0.91-1.30) High 117.2 High

Indiana 19.4 (16.3-22.9) 1.96 (1.30-2.93) 1.13 (0.95-1.34) Medium 133.3 High

Illinois 19.3 (12.7-28.1) 1.79 (1.04-3.07) 1.03 (0.70-1.52) Medium 106.6 Medium

Missouri 19.2 (15.2-23.9) 1.77 (1.15-2.73) 1.02 (0.82-1.28) Medium 132 High

Ohio 19.2 (16.2-22.6) 1.98 (1.33-2.95) 1.14 (0.98-1.33) Medium 127.1 High

Iowa 18.4 (14.8-22.6) 1.71 (1.12-2.63) 0.99 (0.80-1.23) Medium 110.6 High

South Dakota 18.3 (10.4-30.4) 1.69 (0.88-3.24) 0.97 (0.57-1.67) Medium 101.6 Medium

Minnesota 18.0 (14.8-21.6) 1.71 (1.13-2.58) 0.99 (0.81-1.19) Medium 90.3 Low

South

Mean 16.8 (15.4-18.4) 1.16 (0.97-1.39)d 0.94 (0.88-1.00) NA 121.6 NA

District of
Columbia

25.3 (14.2-40.8) 2.36 (1.20-4.63) 1.37 (0.79-2.39) High 77.6 Low

Delaware 24.4 (18.0-32.2) 2.38 (1.49-3.79) 1.37 (1.03-1.83) High 109.3 Medium

Alabama 22.2 (17.0-28.5) 2.22 (1.42-3.48) 1.28 (1.00-1.65) High 135 High

North Carolina 19.2 (14.0-25.7) 1.82 (1.12-2.94) 1.05 (0.78-1.42) Medium 117.4 High

Kentucky 21.4 (16.1-27.8) 1.97 (1.25-3.12) 1.14 (0.87-1.50) High 166.9 High

Virginia 18.6 (14.8-23.0) 1.80 (1.17-2.78) 1.04 (0.83-1.30) Medium 100.4 Medium

Maryland 19.2 (15.4-23.7) 1.80 (1.17-2.76) 1.04 (0.83-1.29) Medium 93.1 Medium

South Carolina 18.9 (14.9-23.6) 1.93 (1.25-2.96) 1.11 (0.89-1.39) Medium 115.7 High

Florida 18.0 (13.9-23.0) 1.69 (1.08-2.62) 0.98 (0.77-1.24) Medium 97.6 Medium

Louisiana 17.0 (12.9-22.1) 1.68 (1.07-2.66) 0.97 (0.75-1.27) Medium 129.6 High

Arkansas 16.6 (12.9-21.2) 1.61 (1.03-2.51) 0.93 (0.72-1.20) Medium 146.2 High

Georgia 16.2 (12.3-21.1) 1.44 (0.91-2.27) 0.83 (0.63-1.09) Low 109.0 Medium

West Virginia 15.4 (12.2-19.3) 1.59 (1.03-2.45) 0.91 (0.72-1.15) Low 150.7 High

Tennessee 14.8 (10.5-20.4) 1.56 (0.96-2.56) 0.90 (0.65-1.24) Low 141.5 High

Mississippi 14.8 (10.4-20.6) 1.45 (0.87-2.43) 0.84 (0.59-1.20) Low 147.6 High

Texas 12.1 (8.2-17.4) 1.15 (0.68-1.94) 0.67 (0.47-0.95) Low 88.8 Low

Oklahoma 10.5 (7.7-14.0) 1.06 (0.66-1.7) 0.61 (0.45-0.82) Low 140.3 High

(continued)
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persons with former smoking status, UTD-LCS prevalence was
8.7% (95% CI, 7.7%-9.9%) among those with 15 or more years
since quitting and 20 or more pack-years, 9.0% (95% CI, 6.6%-
12.2%) among those with less than 15 years since quitting
and less than 20 pack-years, and 3.7% (95% CI, 3.2%-4.2%)
among those with 15 or more years since quitting and less than
20 pack-years.

Discussion

This study found that a decade after the USPSTF initially rec-
ommended annual LCS, an estimated 18.1% of eligible US adults
were UTD with LCS in 2022, with prevalence varying nearly
3-fold across US states. Notably, UTD-LCS prevalence was

Figure 2. Lung Cancer (LC) Mortality Rate and to Up-to-Date LC Screening (LCS) Prevalence in the 50 US States
and District of Columbia, 2022
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Data are for people aged 50 to
79 years who were eligible for LCS
according to 2021 US Preventive
Services Task Force eligibility criteria
(�20 pack-years, currently smoking
or formerly smoked with <15 years
since quitting). Circle size is
proportional to state-specific LC
death counts.

Table 2. Regional and State-Level Prevalence of UTD-LCS and LC Burden in the US, 2022 (continued)

Variable

UTD-LCSa LC burden

Weighted
unadjusted %
(95% CI)

APR (95% CI)b

Rankc

Age-adjusted
mortality rate, per
100 000 persons
aged 50-79 y Rankc

Reference: state with
lowest prevalence

Reference:
national mean

West

Mean 15.1 (12.7-17.8) 1 [Reference] 0.81 (0.71-0.93) NA 75.6 NA

California 16.8 (11.6-23.9) 1.52 (0.94-2.48) 0.89 (0.66-1.20) Medium 65.9 Low

Idaho 16.4 (11.1-23.4) 1.41 (0.84-2.37) 0.81 (0.56-1.18) Medium 76.8 Low

Arizona 15.9 (12.0-20.8) 1.45 (0.91-2.31) 0.84 (0.63-1.12) Low 76.8 Low

Washington 15.8 (13.5-18.5) 1.48 (0.99-2.2) 0.85 (0.72-1.00) Low 86.4 Low

Hawaii 15.0 (9.5-22.7) 1.31 (0.67-2.57) 0.77 (0.45-1.34) Low 73.9 Low

Montana 13.9 (10.0-18.9) 1.40 (0.86-2.26) 0.81 (0.59-1.10) Low 83.0 Low

Nevada 14.0 (8.9-21.4) 1.25 (0.70-2.23) 0.73 (0.47-1.13) Low 93.3 Medium

Alaska 13.5 (9.6-18.8) 1.40 (0.85-2.31) 0.81 (0.58-1.14) Low 86.2 Low

Utah 13.1 (8.6-19.5) 1.34 (0.77-2.33) 0.78 (0.51-1.17) Low 45.3 Low

Oregon 11.9 (8.6-16.4) 1.16 (0.70-1.91) 0.67 (0.48-0.94) Low 90.8 Medium

Colorado 11.4 (7.7-16.4) 1.11 (0.65-1.88) 0.64 (0.44-0.94) Low 63.4 Low

New Mexico 11.1 (6.3-18.7) 1.04 (0.52-2.08) 0.61 (0.34-1.09) Low 62.0 Low

Wyoming 9.7 (6.7-14.0) 1.00 [Reference] 0.58 (0.40-0.84) Low 78.4 Low

Abbreviations: APR, adjusted prevalence ratio; LC, lung cancer; LCS, lung cancer
screening; NA, not applicable; UTD, up-to-date.
a Data are for people aged 50 to 79 years who were eligible for LCS according to

2021 US Preventive Services Task Force eligibility criteria (�20 pack-years,
currently smoking or formerly smoked with <15 years since quitting).

b Models included 50 states and the District of Columbia only and were adjusted
for age, sex, race and ethnicity, and educational level.

c Rank is based on tertile categorization.
d Comparison is with the western region.
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discordant with LC burden; for example, southern states had
higher LC burden but lower UTD-LCS prevalence. Nationally,
3.7% of LCS-eligible persons without insurance and 5.1% with-
out a usual source of care reported being UTD with LCS, but
state-level Medicaid expansion and higher screening capac-
ity were associated with higher prevalence, pointing to poten-
tial policy and implementation levers to improve LCS levels.

Comparing UTD-LCS prevalence from this study with
previously published estimates is challenging because of evolv-
ing LCS guideline criteria and differences in data collection
methods. This study’s UTD-LCS prevalence estimate of
18.1% is arguably low and may reflect several barriers, includ-
ing patient and physician concerns regarding LCS-related
harms vs benefits18,19; low acceptance, awareness, and knowl-
edge of LCS19,20; and health care coverage and infrastructure
inadequacies.21,22 Yet, 18.1% is substantially higher than pre-
viously published population-based UTD-LCS estimates,8-12,17

reflecting in part improvements in policy-, systems-, practi-
tioner-, and patient-level factors over time.22-24 For example,
the National Coverage Determination covering LCS without
co-pay in Medicare-eligible populations has been associated
with significant LCS uptake23 and was possibly reflected in the
significantly higher UTD-LCS prevalence among Medicare-
insured persons compared with persons with other insur-
ance types in this study. Similarly, screening capacity mea-
sured using ACR-registered facility density has increased over
time,22 with 26.5 facilities per 100 000 screening-eligible per-
sons in 2022 compared with 15.9 in 2016.16

Yet, variation in some of these same factors may have also
contributed to the observed 3-fold difference in UTD-LCS
prevalence across states. For example, we showed that state
Medicaid expansions were cross-sectionally associated with
higher UTD-LCS prevalence. This finding may potentially ex-
plain the comparable UTD-LCS prevalence that we also
found among Medicaid-insured and privately insured per-
sons nationally, likely reflecting the Patient Protection and

Affordable Care Act requirement for plans to cover USPSTF-
recommended preventive services without co-pay. This find-
ing is also consistent with a large body of evidence support-
ing expansions of public insurance to improve access to critical
cancer preventive services among persons with health care ac-
cess barriers.25-27 Additionally, higher state LCS capacity was
associated with higher UTD-LCS prevalence, consistent with
prior registry-based studies.8,22 With few exceptions, high LC
burden states with lower-than-mean UTD-LCS prevalence were
southern or midwestern states that had not expanded Medic-
aid and/or had low screening capacity. Improving health care
access, including through Medicaid expansions and removal
of cost barriers to follow-up testing and treatment, will be
particularly useful among underserved and minoritized ra-
cial and ethnic groups who are disproportionately affected by
access barriers.21,28 Also needed are institutional and societal
efforts to address LCS capacity, including screening infrastruc-
ture investments and quality benchmarking to incentivize
implementation.21,29 Ultimately, multilevel initiatives that span
patient, practitioner, system, and societal levels may be nec-
essary to match LCS need with delivery.21

Published studies indicate that eligibility disparities
between Black and White persons noted with previous
guidelines will likely be reduced under the expanded 2021
criteria.5,17,30-33 Our results show that UTD-LCS prevalence ac-
cording to the expanded criteria was statistically similar among
racial and ethnic groups. Yet, newly eligible Black individuals
and other high-risk racial and ethnic minority individuals are
more likely to be younger and uninsured compared with White
persons,17 highlighting the need to address insurance and cost
barriers in these groups. Additionally, efforts should ensure
that inequities do not arise because of barriers elsewhere in
the screening continuum (eg, follow-up, cessation and onco-
logic treatment, and screening and treatment quality), which
may further exacerbate noted racial and ethnic inequities in
LC mortality burden.28,32,34

Table 3. Association of UTD-LCS Prevalence With State-Level Health Care Access and Screening Capacity in the US, 2022a

State-level factor

No. UTD-LCS, % (95% CI)b

APR (95% CI)bStates Sample Weighted unadjusted Adjusted
Health care accessc

Age 50-64 y, all income levels

Expansion state 39 10 328 14.0 (12.8-15.3) 19.4 (13.8-26.7) 2.68 (1.30-5.53)

Nonexpansion state 12 3493 12.3 (10.4-14.5) 7.3 (4.8-10.9) 1.00 [Reference]

Age 50-64 y, income<$25 000

Expansion state 39 2660 18.9 (16.2-21.9) 24.9 (5.9-15.2) 2.92 (1.04-8.19)

Nonexpansion state 12 902 13.2 (9.5-18) 8.5 (2.7-4.5) 1.00 [Reference]

LC screening capacityd

Low 17 8105 16.2 (14.6-17.8) 13.9 (11.3-16.9) 1.00 [Reference]

Medium 17 8942 19.5 (18.0-21.1) 20.0 (16.5-23.9) 1.44 (1.00-2.07)

High 17 8550 20.0 (18.5-21.6) 26.8 (21.8-32.4) 1.93 (1.36-2.75)

Abbreviations: APR, adjusted prevalence ratio; LC, lung cancer; LCS, lung cancer
screening; UTD, up-to-date.
a Data are for people aged 50 to 79 years who were eligible for LCS according to

2021 US Preventive Services Task Force eligibility criteria (�20 pack-years,
currently smoking or formerly smoked with <15 years since quitting).

b Models include 50 states and District of Columbia only and adjusted for age,

sex, race and ethnicity, educational level, region, and state fixed effects.
c Medicaid expansion status.
d Number of LCS facilities per LCS-eligible adults. Rank is based on tertile

categorization.
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Among screening-eligible persons nationally, we found that
that UTD-LCS prevalence was higher among older persons than
among younger persons, a finding consistent with other
studies.10,17 As evidence emerges of shifting late-stage diag-
nosis burden to younger ages,35 this finding suggests the need
for targeted demand (eg, education campaigns) and delivery
(eg, addressing lower health care coverage, leveraging allied
health professionals) interventions among younger LCS-
eligible persons. Conversely, after adjusting for age, we ob-
served higher UTD-LCS prevalence with increasing number of
comorbidities. This finding may indicate that recommenda-
tions to discontinue screening in the presence of marked co-
morbidities that limit life expectancy are not being strictly
followed.36 Patient-practitioner communication weighing
patient values and preferences with information regarding
risks and benefits from the practitioner may be central to guide
decision-making in such contexts.

A total of 72.3% of persons who were ineligible for LCS ac-
cording to the 2021 USPSTF criteria had quit smoking 15 or more
years earlier. However, evidence suggests that cancer risk as-
sociated with never smoking remains elevated even 30 or more
years after quitting.37,38 Additionally, screening-ineligible per-
sons with lower-risk smoking histories are overrepresented
among racial and ethnic minority groups, who have higher LC
risk even at lower smoking intensities.31,32,39 The UTD-LCS
prevalence among screening-ineligible persons, while lower
than among eligible persons, still ranged from 4% to 10%. This
finding highlights the challenge of implementing eligibility cri-
teria based on age, smoking intensity, and years since quit-
ting that were originally derived from the National Lung
Cancer Screening Trial in clinical practices. The American
Cancer Society’s 2023 LCS guideline update eliminated years
since quitting as an eligibility criterion based on modeling
showing increased relative mortality benefit with no loss in
screening efficiency.36,40,41 As LCS implementation ramps
up, studies are needed to understand the benefits vs harms of
modifying eligibility within clinical population-based set-
tings and to ensure equal treatment for equal risk. Addition-
ally, the potential for integrating risk calculators, which have
been shown to improve screening outcomes while also reduc-
ing disparities,42,43 should be explored.

Limitations
This study has limitations. Measurement bias from LCS self-
report (eg, inaccurate recall of screening specifically for LC,
unawareness of the difference between screening and sur-

veillance testing) and survey-related biases (nonresponse,
social desirability) could be present in the BRFSS. However,
self-reported data for other screening measures are generally
accurate,44 and our overall findings regarding state patterns
of LCS prevalence and its association with LCS capacity align
with prior registry-based studies.8 We could also not exclude
those who had a prior LC diagnosis because states did not
uniformly assess this measure. However, UTD-LCS preva-
lence among eligible adults without an LC diagnosis in
29 states with these data was similar to the overall study
estimate. Weighted population estimates of eligible and
ineligible individuals may be underestimates because we
excluded incomplete data on pack-years and years since
quitting. The UTD-LCS prevalence may be overestimated as
80-year-old LCS-eligible respondents could not be included.
We expect the potential overestimation to be minimal
because 80-year-old respondents constituted approximately
0.81% of the USPSTF 2021 LCS-eligible sample in NHIS 2015
data. The association demonstrated between state-level fac-
tors and UTD-LCS prevalence is cross-sectional and pre-
cludes causal conclusions. Future longitudinal and quasi-
experimental studies are needed to evaluate these and other
intervenable state-level factors in relation to LCS uptake.
Finally, LCS capacity, as measured in this study, does not
consider facility characteristics (eg, size, volume) or account
for transportation distances to screening facilities, which
is an important barrier in states with large rural areas.45

Despite these limitations, to our knowledge, this study is the
first representative state-level assessment of LCS nationwide
based on a large population sample that allowed a compre-
hensive assessment across several relevant factors, includ-
ing policy and implementation factors.

Conclusions
This cross-sectional study found that a decade after the LCS
was initially recommended, in 2022, UTD-LCS prevalence
remained low; 18.1% of eligible adults were UTD with recom-
mended LCS nationally. The largest disparities in UTD-LCS
were according to health care access factors and across US
states, with state-level LCS discordant with LC burden, par-
ticularly in high-burden southern states. Therefore, improv-
ing health care access for persons with low income through
Medicaid expansion and increasing screening capacity may be
associated with increased uptake and reduced disparities.
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