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African American patients are more likely to develop 
and die of lung cancer than White patients (1). The 

U.S. Preventive Services Task Force (USPSTF) recom-
mends lung cancer screening (LCS) with low-dose chest 
CT to reduce lung cancer mortality. However, initial 
screening guidelines were derived from studies in which 
only 4% of study participants were African American 
smokers. Study investigators from the Southern Commu-
nities Cohort study, a prospective cohort study including 
48 364 adult smokers in the southeastern United States, 
found that existing USPSTF guidelines may exclude a 
large percentage of high-risk African American smok-
ers (2). Partly to address equity concerns, the USPSTF 
recently issued revised recommendations lowering the 
threshold for LCS eligibility from age 55 to age 50 and 
from at least 30 pack-years to at least 20 pack-years (3). 
However, rates of lung cancer for a given pack-year his-
tory are much higher in African American patients (4). 

Newly revised recommendations defining eligibility ex-
clusively based on pack-year thresholds ignore racial and 
ethnic differences in lung cancer risk. Previous studies 
have suggested that USPSTF guidelines exclude high-risk 
racial and ethnic minority groups. However, few studies 
use recent data to evaluate the potential impact of revised 
USPSTF guidelines on racial and ethnic disparities in 
LCS eligibility. Our purpose was to evaluate the impact 
of revised USPSTF guidelines on racial and ethnic dispar-
ities in LCS eligibility using survey data from the 2019 
Behavioral Risk Factor Surveillance System (BRFSS).

Materials and Methods
Our study used publicly available de-identified data and 
was therefore exempt from institutional review board re-
view. No data usage agreements were required. Study re-
sults were reported using Strengthening the Reporting of 
Observational Studies in Epidemiology guidelines (5).

Background: To address disparities in lung cancer screening (LCS) that may exclude large numbers of high-risk African American 
smokers, revised U.S. Preventive Services Task Force (USPSTF) recommendations lowered LCS eligibility thresholds. However, 
there are limited recent data about the impact of newly revised guidelines on disparities in LCS eligibility.

Purpose: To evaluate the impact of revised USPSTF guidelines on racial and ethnic disparities in LCS eligibility.

Materials and Methods: Cross-sectional survey data from 20 states were retrospectively evaluated from the 2019 Behavioral Risk Factor 
Surveillance System survey (median response rate, 49.4%). Respondents without a history of lung cancer aged 55–79 years (ie, 
under the previous guidelines) or aged 50–79 years (ie, under the revised guidelines) were included. Multivariable logistic regression 
analyses were performed to evaluate the association between race and ethnicity and LCS eligibility. All analyses were performed ac-
counting for complex survey design features (ie, weighting, stratification, and clustering).

Results: Under previous guidelines, 11% of 67 567 weighted survey respondents were eligible for LCS (White [12%], Hispanic 
[4%], African American [7%], American Indian [17%], Asian or Pacific Islander [4%], and other [12%]). Under revised USPSTF 
guidelines, 14% of 77 689 weighted survey respondents were eligible for LCS (White [15%], Hispanic [5%], African American 
[9%], American Indian [21%), Asian or Pacific Islander [5%], and other [18%]). Compared with White respondents, African 
American respondents (adjusted odds ratio [OR] = 0.36; 95% CI: 0.27, 0.47; P , .001) and Hispanic respondents (adjusted OR 
= 0.15; 95% CI: 0.09, 0.24; P , .001) were less likely to be eligible for LCS under previous guidelines. African American respon-
dents (adjusted OR = 0.39; 95% CI: 0.32, 0.47; P , .001) and Hispanic respondents (adjusted OR = 0.15; 95% CI: 0.10, 0.23; 
P , .001) were less likely to be eligible under the revised guidelines. The Wald test showed no evidence of differences in the degree 
to which racial and ethnic minority groups were less likely to be eligible for LCS when comparing previous versus revised USPSTF 
guidelines (P = .76).

Conclusion: The revised U.S. Preventive Services Task Force guidelines (version 2.0) may perpetuate lung cancer disparities, as racial 
and ethnic minority groups are still less likely to be eligible for lung cancer screening.
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criteria. Participants who reported to not know or refused 
to state their smoking history and race and ethnicity were 
excluded from the analysis.

Study Variables

Dependent variables.—Primary outcome was LCS eligibility 
under previous and revised USPSTF guidelines using responses 
to BRFSS questions to define eligibility. In our study, eligi-
bility for LCS based on responses to BRFSS questions closely 
mirrored eligibility criteria for LCS under previous and revised 
USPSTF criteria. Specifically, previous USPSTF criteria for 
LCS eligibility were as follows: (a) age 55–80 years, (b) at least 
a 30-pack-year smoking history, and (c) current smokers or 
former smokers who quit less than 15 years ago. Revised USP-
STF criteria for LCS eligibility were as follows: (a) age 50–80 
years, (b) at least a 20-pack-year smoking history, and (c) cur-
rent smokers or former smokers who quit less than 15 years 
ago. Lung cancer screening eligibility as defined by responses 
to BRFSS questions differed slightly from USPSTF criteria, as 
BRFSS age categories include respondents up to age 79 years 
instead of age 80 years.

Uptake of LCS among eligible respondents was assessed 
using the question, “In the last 12 months, did you undergo 
CT?” If respondents indicated yes, they were asked if the scan-
ning was “to check for lung cancer.” If eligible respondents (ie, 
eligibility defined using criteria defined previously) indicated 
that they underwent CT in the last 12 months specifically to 
check for lung cancer, then they were considered to have un-
dergone LCS.

Independent variables.—Primary exposure was self-reported 
race and ethnicity (White non-Hispanic, Hispanic, African 
American Non-Hispanic, American Indian or Alaska Native 
non-Hispanic, Asian or Pacific Islander non-Hispanic, other 
non-Hispanic). Variables considered as potential confounders 
included age category, income category, employment status, 
education level, married or domestic partnership status (yes or 
no), health insurance status (yes or no), and whether or not the 
survey respondent had a personal doctor (yes or no).

Statistical Analysis
Demographic characteristics were summarized with means 
and proportions with 95% CIs. Bivariate and multivari-
able logistic regression was used to evaluate the association 
between race and ethnicity and eligibility for LCS, adjusted 
for potential confounders. Analyses were conducted in two 
different subpopulations—respondents eligible under previ-
ous USPSTF guidelines and respondents eligible under newly 
revised USPSTF guidelines. To evaluate whether or not po-
tential differences in LCS eligibility by race and ethnicity dif-
fered under previous versus revised USPSTF guidelines, we 
compared the b coefficients in separate regression models 
evaluating LCS eligibility under previous versus revised USP-
STF guidelines using the Wald test. We also used interaction 
terms to determine if there were specific patient subgroups in 
which revised USPSTF criteria performed more or less equi-

Study Design
This study is a retrospective analysis of cross-sectional survey 
data collected in 2019.

Data Sources and Measurements
Our study used cross-sectional survey data from the 2019 
BRFSS survey, a nationally representative, cross-sectional ran-
dom digit–dialed landline and cell phone survey conducted 
in English and Spanish. The BRFSS is the largest continu-
ously conducted health-related survey in the world with more 
than 400 000 adult interviews every year. The BRFSS asks 
respondents about health-related behaviors, chronic diseases, 
and use of preventive services. We used the 2019 BRFSS data, 
the most recent version, with detailed questions about LCS 
eligibility. The BRFSS gives states the option to include spe-
cific health modules. For the lung cancer screening module, 
only 20 states opted to collect information regarding lung 
cancer screening in the BRFSS 2019 survey year (Arizona, 
Idaho, Kansas, Kentucky, Maine, Maryland, Minnesota, Mis-
souri, Montana, Nebraska, North Carolina, North Dakota, 
Oklahoma, Pennsylvania, Rhode Island, South Carolina, 
Utah, Vermont, West Virginia, and Wisconsin). The overall 
median response rate for the 2019 BRFSS survey was 49.4%. 
Additional details regarding data collection, response rate 
estimation, and survey analysis are detailed in Appendix E1 
(online) and in source documentation (6).

Study Participants
For our study, men and women participants with a self-
reported current or former smoking history and without 
a personal history of lung cancer were included based on 
questions included in the BRFSS survey. Participants aged 
55–79 years old were included for the analysis under pre-
vious USPSTF criteria, and participants aged 50–79 years 
old were included for the analysis under revised USPSTF 

Abbreviations
BRFSS = Behavioral Risk Factor Surveillance System, LCS = lung cancer 
screening, OR = odds ratio, PLCOm2012 = Prostate, Lung, Colorectal, 
and Ovarian Cancer Lung Cancer Risk Prediction Model 2012, USP-
STF = U.S. Preventive Services Task Force

Summary
Data from the 2019 Behavioral Risk Factor Surveillance System survey 
shows that racial and ethnic minority groups remain less likely to be 
eligible for lung cancer screening.

Key Results
 n Using cross-sectional survey data from the United States, African 

American respondents (adjusted odds ratio [OR] = 0.39) and 
Hispanic respondents (adjusted OR = 0.15) were less likely to be 
eligible for lung cancer screening (LCS).

 n Higher percentages of all racial and ethnic groups were eligible for 
LCS under the newly adopted LCS guidelines.

 n Among respondents eligible for LCS, there were no differences 
between White respondents and African American respondents 
(adjusted OR = 1.17; 95% CI: 0.59, 2.30; P = .66) and between 
White respondents and Hispanic respondents (adjusted OR = 
1.05, P = .93) in their likelihood to report LCS use.
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Table 1: Sociodemographic Characteristics of BRFSS Survey 
Respondents Potentially Eligible for LCS under Previous and 
Revised USPSTF Guidelines

Parameter

Previous  
USPSTF Criteria  
(n = 67 567)

Revised USPSTF  
Criteria (version 
2.0) (n = 77 689)

Age (y)
 50–54 NA 10 122 (20)
 55–59 12 968 (23) 12 968 (19)
 60–64 15 110 (26) 15 110 (21)
 65–69 15 613 (20) 15 615 (16)
 70–74 13 991 (18) 13 991 (14)
 75–79 9885 (12) 9885 (10)
Education level
 Did not graduate  

high school
3710 (11) 4317 (11)

 Graduated high school 18 348 (31) 20 810 (30)
 Attended college or 

technical school
19 809 (31) 22 721 (31)

 Graduated from college  
or technical school

25 592 (26) 29 718 (28)

Race
 White 59 128 (83) 67 454 (82)
 Hispanic 1445 (4) 1968 (5)
 African American 3266 (9) 3854 (10)
 American Indian or 

Alaska Native
1129 (1) 1338 (1)

 Asian or Pacific Islander 290 (1) 402 (1)
 Other 1199 (1) 1425 (1)
Employment status
 Employed 24 693 (38) 32 284 (46)
 Unemployed 1633 (3) 2133 (3)
 Retired 32 879 (45) 33 167 (37)
 Unable to work 5822 (10) 7038 (11)
 Other 2249 (4) 2726 (4)
Income category
 Less than 10 000 2030 (4) 2471 (4)
 10 000 to <15 000 2773 (5) 3081 (4)
 15 000 to <20 000 3558 (7) 3985 (6)
 20 000 to <25 000 4741 (9) 5272 (8)
 25 000 to <35 000 6067 (10) 6707 (10)
 35 000 to <50 000 8576 (15) 9501 (14)
 50 000 to <75 000 10 157 (18) 11 549 (17)
 75 000 or more 17 773 (33) 21 952 (36)
Has health insurance
 Yes 64 704 (95) 73 801 (94)
 No 2721 (5) 3727 (6)
Has a personal doctor
 Yes 61 530 (91) 70 008 (90)
 No 5826 (9) 7447 (10)
Sex
 Men 30 402 (47) 35 105 (48)
 Women 37 165 (53) 42 584 (52)
Marital status
 Married or domestic 

partnership
40 813 (64) 47 447 (65)

tably. All analyses were performed by A.K.N. (with 13 years 
of expereince) accounting for complex survey sampling de-
sign features (ie, survey weights, nonresponders, and cluster-
ing by sampling units) following detailed instruction guides 
and manuals provided by the U.S. Centers for Disease Con-
trol and Prevention (6) (Appendix E1 [online]). As missing 
data proportions were small (,5%) for the primary variables 
of interest, respondents with missing data were excluded from 
the analyses. Our sample size estimates were derived from the 
number of available respondents in our study. Two-tailed P 
, .05 was considered to indicate a statistically significant dif-
ference. Analyses were conducted with Stata software (version 
11, StataCorp).

Results

Racial Disparities under Previous USPSTF Guidelines
Sociodemographic characteristics of respondents are de-
scribed under previous versus revised USPSTF guidelines 
(Table 1). To analyze racial disparities under previous USP-
STF guidelines, a total of 69 784 survey respondents between 
the ages of 55 and 79 years were assessed for study eligibility, 
of whom 67 567 reported smoking histories (smoking history 
missing for 2217 respondents [3%]) (Fig 1).

Of these 67 567 survey respondents, 11% were eligible 
for LCS under previous USPSTF guidelines. Under previ-
ous USPSTF guidelines, 12% of 59 128 White respondents, 
4% of 1445 Hispanic respondents, 7% of 3266 African 
American respondents, 17% of 1129 American Indian re-
spondents, 4% of 290 Asian or Pacific Islander respondents, 
and 12% of 1199 other respondents were eligible for LCS 
(Fig 2). African American respondents (adjusted odds ratio 
[OR] = 0.36; 95% CI: 0.27, 0.47) and Hispanic respon-
dents (adjusted OR = 0.15; 95% CI: 0.09, 0.24) were less 
likely to be eligible for LCS compared with White respon-
dents (P , .001) (Table 2). We found no evidence of dif-
ferences comparing eligibility in White respondents versus Table 1 (continues)

Parameter

Previous  
USPSTF Criteria  
(n = 67 567)

Revised USPSTF  
Criteria (version 
2.0) (n = 77 689)

 Not married or not in 
domestic partnership

26 415 (36) 29 859 (35)

Smoking status
 Never smoker 35 741 (50) 41 718 (51)
 Former smoker 23 053 (35) 25 304 (33)
 Current smoker 8773 10 667 (16)

Note.—Data are numbers of weighted survey respondents 
without histories of lung cancer, with percentages in parentheses. 
All sample size estimates take into account complex survey design 
elements. BRFSS = Behavioral Risk Factor Surveillance System, 
LCS = lung cancer screening, USPSTF = U.S. Preventive Services 
Task Force.

Table 1: (continued) Sociodemographic Characteristics 
of BRFSS Survey Respondents Potentially Eligible for LCS 
under Previous and Revised USPSTF Guidelines
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Figure 1: Flowchart of respondents under previous or revised U.S. Preventive Services Task Force (USPSTF) guidelines.

Figure 2: Bar graph shows proportion of survey respondents eligible for lung cancer screening, stratified according to 
race and ethnicity under previous and revised U.S. Preventive Services Task Force guidelines. All proportions are adjusted 
for complex Behavioral Risk Factor Surveillance System survey design elements.

Table 2: Unadjusted and Adjusted Odds Ratios of Eligibility for LCS under Previous and Revised USPSTF Guidelines by Race and 
Ethnicity

Race

Previous USPSTF Guidelines Revised USPSTF Guidelines

Unadjusted OR P Value Adjusted OR P Value Unadjusted OR P Value Adjusted OR P Value
White Reference Reference Reference Reference
Hispanic 0.30 (0.19, 0.47) ,.001 0.15 (0.09, 0.24) ,.001 0.28 (0.19, 0.39) ,.001 0.15 (0.10, 0.23) ,.001
African American 0.54 (0.43, 0.68) ,.001 0.36 (0.27, 0.47) ,.001 0.58 (0.50, 0.69) ,.001 0.39 (0.32, 0.47) ,.001
American Indian 1.58 (1.12, 2.23) .009 0.97 (0.66, 1.42) .97 1.51 (1.16, 1.97) .002 0.84 (0.62, 1.15) .27
Asian or Pacific 

Islander
0.31 (0.11, 0.87) .03 0.43 (0.15, 1.25) .12 0.32 (0.13, 0.78) .01 0.54 (0.22, 1.33) .18

Other 1.03 (0.75, 1.42) .83 0.92 (0.63, 1.33) .64 1.28 (0.95, 1.71) .10 1.06 (0.78, 1.45) .71

Note.—Odds ratios (ORs) are generated from unadjusted and adjusted logistic regression models. Adjusted logistic regression models are 
adjusted for age category, education level, income category, married or domestic partnership status (yes or no), sex (woman or man), having 
at least one personal doctor (yes or no), insurance status (yes or no), and employment status (yes or no). Numbers in parentheses are 95% 
CIs. LCS = lung cancer screening, USPSTF = U.S. Preventive Services Task Force.
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American Indian respondents, White respondents versus 
Asian or Pacific Islander respondents, and White respon-
dents versus other race and ethnicity respondents.

Among respondents eligible for LCS under previous USP-
STF guidelines, we found no evidence of differences in LCS use 
between White respondents and Hispanic respondents (adjusted 
OR = 1.05; 95% CI: 0.36, 3.07; P = .93), White respondents 
and African American respondents (adjusted OR = 1.17; 95% 
CI: 0.59, 2.30; P = .66), White respondents and American In-
dian respondents (adjusted OR = 0.80; 95%: CI 0.38, 1.68;  
P = .55), White respondents and Asian or Pacific Islander re-
spondents (adjusted OR = 0.75; 95% CI: 0.10, 5.60; P = .78), 
and White respondents and other racial and ethnic groups (ad-
justed OR = 0.52; 95% CI: 0.19, 1.41; P = .20).

Racial Disparities under Revised USPSTF Guidelines
To analyze racial disparities under revised USPSTF guide-
lines, a total of 80 305 weighted survey respondents between 
the ages of 50 and 79 years were assessed for study eligibil-
ity, of whom 77 689 reported smoking histories (smoking 
history missing for 2616 weighted respondents [3%]) (Fig 
1). Of these 77 689 weighted survey respondents, 14% were 
eligible for LCS under draft USPSTF guidelines. Under 
revised USPSTF guidelines, 15% of 67 454 White respon-
dents, 5% of 1968 Hispanic respondents, 9% of 3854 Afri-
can American respondents, 21% of 1338 American Indian 
respondents, 5% of 402 Asian or Pacific Islander respon-
dents, and 18% of 1425 other respondents were eligible 
for LCS (Fig 1). African American respondents (adjusted 
OR = 0.39; 95% CI: 0.32, 0.47) and Hispanic respondents 
(adjusted OR = 0.15; 95% CI: 0.10, 0.23) were less likely 
to be eligible for LCS compared with White respondents 
(P , .001) (Table 2). We found no evidence of differences 
comparing eligibility in White respondents versus American 
Indian respondents (adjusted OR = 0.84; 95% CI: 0.62, 
1.15; P = .27), White respondents versus Asian or Pacific 
Islander respondents (adjusted OR = 0.54; 95% CI: 0.22, 
1.33; P = .18), and White respondents versus other race 
and ethnicity respondents (adjusted OR = 1.06; 95% CI: 
0.78, 1.45; P = .71). The Wald test revealed no evidence 
of differences in the degree to which racial and ethnic mi-
nority groups were less likely to be eligible for LCS when 
comparing previous versus revised USPSTF guidelines (P 
= .759). Detailed subgroup analyses stratified according to 
numerous sociodemographic characteristics revealed that 
revised USPSTF guidelines were associated with decreased 
LCS eligibility for racial and ethnic minority groups across 
numerous subgroups (Appendix E1 [online]).

Among respondents eligible for LCS under revised  
USPSTF guidelines, we found no evidence of differences in 
LCS use between White respondents and Hispanic respon-
dents (adjusted OR = 0.63; 95% CI: 0.24, 1.65; P = .35), White 
respondents and African American respondents (adjusted  
OR = 0.80; 95% CI: 0.47, 1.38; P = .42), White respondents 
and American Indian respondents (adjusted OR = 0.70; 95% 
CI: 0.37, 1.33; P = .28), and White respondents and Asian or 
Pacific Islander respondentss (adjusted OR = 4.87; 95% CI: 

0.67, 35.49; P = .12). Other racial and ethnic groups were 
less likely to report LCS use compared with White respon-
dents (adjusted OR = 0.38; 95% CI: 0.16, 0.89; P = .03).

Discussion
To address racial and ethnic disparities, revised U.S. Preventive 
Services Task Force (USPSTF) recommendations lowered lung 
cancer screening (LCS) eligibility thresholds. Using cross-sec-
tional survey data from 20 states, African American respondents 
(adjusted odds ratio [OR]: 0.39; 95% CI: 0.32, 0.47; P , .001) 
and Hispanic respondents (adjusted OR = 0.15; 95% CI: 0.10, 
0.23; P , .001) were less likely to be eligible for LCS under re-
vised USPSTF guidelines. Our study raises concerns that revised 
LCS screening guidelines will perpetuate lung cancer disparities.

Racial and ethnic minority groups face higher lung cancer 
morbidity and mortality (7), reflecting occupational and en-
vironmental exposures, socioeconomic status, neighborhood 
characteristics, and health behaviors (1). Low-dose chest 
CT is a promising tool to reduce disparities in lung cancer 
outcomes through early detection. National Lung Screening 
Trial analyses found that African American patients expe-
rienced the largest reductions in lung cancer mortality (8). 
However, LCS eligibility using age and pack-year criteria may 
exacerbate lung cancer disparities by limiting referral and ac-
cess to LCS facilities among higher-risk underserved popula-
tions. Pasquinelli et al (9) evaluated eligibility for LCS using 
the Prostate, Lung, Colorectal, and Ovarian Cancer Lung 
Cancer Risk Prediction Model 2012 (PLCOm2012) that pre-
dicts lung cancer using sociodemographic, medical history, 
and smoking exposure variables. In a retrospective cohort 
of 883 patients at an urban medical center, they found that 
PLCOm2012 was more likely to identify African American 
patients diagnosed with lung cancer as high-risk compared 
with previous USPSTF eligibility criteria. Nearly half of the 
African American respondents (45%) diagnosed with lung 
cancer were found to be ineligible for LCS under previous 
USPSTF criteria. Results from Pasquinelli et  al (9) suggest 
that health care policymakers should use risk prediction mod-
els validated in racial and ethnic minority groups to promote 
equitable access. In Table 3, we have described additional 
risk factors that health care practices should consider collect-
ing to reduce racial disparities in LCS eligibility, based on 
PLCOm2012. PLCOm2012 can be downloaded to generate 
risk estimates for public use (9). Although this model reduces 
disparities in LCS eligibility, PLCOm2012 does not elimi-
nate racial and ethnic disparities in LCS eligibility. Research-
ers should continue to develop and validate lung cancer risk 
prediction models in racial and ethnic minority groups by 
incorporating variables that reflect disproportionate burdens 
experienced by racial and ethnic minority groups (Table 3).

Creating LCS eligibility criteria that accurately reflect can-
cer risk across different racial and ethnic groups is paramount 
to reducing LCS disparities. Aside from eligibility criteria, vul-
nerable patient groups experience numerous additional barri-
ers (eg, racial and ethnic minority group biases, sexual orien-
tation and gender minority group biases, low socioeconomic 
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status, or uninsured patients) that limit equitable LCS access 
(10–15). The reasons for this include a range of patient-level, 
provider-level, and system-level factors (16–20). Incorporating 
community-based participatory research principles can address 
barriers experienced by underserved populations, including 
low health literacy, medical mistrust, cancer fatalism, stigma, 
language barriers, time constraints, financial concerns, lack of 
insurance, and transportation issues (10–39). Provider barri-
ers include lack of knowledge, insufficient support to identify 
eligible patients, lack of cultural awareness, and implicit bias 
(17,18,40,41). In Tables 4 and 5, we summarize some of these 
barriers and potential evidence-based solutions to reduce lung 
cancer disparities. Despite these barriers, our results suggest 
that once identified, many eligible racial and ethnic groups are 
comparably likely to report obtaining LCS in comparison with 
White patients, underscoring the importance of LCS eligibility 
criteria as a barrier to equitable access to LCS.

Our study had limitations. First, the results were limited by 
reliance on self-reported survey responses to determine eligibility 
for LCS, a method that could underestimate current smoking 
rates (42). To the extent this phenomenon would influence our 
study results, we would expect this to have comparable misclas-
sification effects on respondents eligible for LCS under previous 
and revised USPSTF guidelines. Second, by using cross-sectional 
survey data, our study was also limited by a lack of follow-up to 
determine if survey respondents developed lung cancer. Stud-
ies including outcome data, such as the Southern Communities 
Cohort study (2), included higher proportions of participants 

Table 3: Proposed Changes in Variables Used to Define 
Eligibility for LCS Comparing Variables Used to Define 
PLCOm2012 versus USPSTF Eligibility Criteria to Reduce 
Racial and Ethnic Disparities in LCS Eligibility

Variable
USPSTF  
Variable

PLCOm2012  
Variable

Age Yes Yes
Smoking status (current or former 

smoker)
Yes Yes

Pack-year smoking history Yes Yes
Body mass index No Yes
Race and ethnicity No Yes
Education level No Yes
Family history of cancer No Yes
Personal history of cancer No Yes
Presence of COPD No Yes

Note.—Prostate, Lung, Colorectal, and Ovarian Cancer Lung 
Cancer Risk Prediction Model 2012 (PLCOm2012) risk estimation 
requires the collection of the following variables: (a) age, (b) 
smoking history, (c) current body mass index, (d) race and ethnicity, 
(e) education level, (f ) family history of lung cancer (ie, first-
degree relatives with lung cancer), (g) personal history of cancer 
(ie, any history of cancer), and (h) presence of chronic obstructive 
pulmonary disease (COPD). PLCOm2012 is publicly available 
for not-for-profit health care institutions at https://brocku.ca/lung-
cancer-screening-and-risk-prediction/risk-calculators/. In addition to 
these variables, practices may consider including additional variables 
that may be relevant to mitigate lung cancer screening (LCS) 
disparities, including sex, transportation access, access to primary 
care practitioners, undocumented status, and English proficiency. 
USPSTF = U.S. Preventive Services Task Force.

Table 4: Barriers to LCS among Racial and Ethnic Minority Groups in the United States and Their Possible Solutions

Minority  
Group Barrier Possible Solution Study and Year
Black and 

African 
American

Lower LCS eligibility rate compared  
with White patients despite higher 
lung cancer mortality rate 

Misconceptions about cancer screening 
Fear of and distrust in health care system 
Implicit bias resulting in lower provider 

referral rate 
Fewer opportunities for cancer screening 

because of multilevel barriers to care

Incorporate environmental factors and smoking 
duration and intensity into risk assessment 
algorithm 

Outreach programs promoted by local lay 
individuals and trusted medical providers at 
community venues to bridge knowledge gap and 
to alleviate patient concerns 

Provider training to address implicit bias

Pinsky et al (2021) (10) 
White et al (2020) (18) 
Japuntich et al (2018) (11)

Latinx and 
Hispanic

Language barrier and low health literacy 
Lack of awareness of cancer screening 

services 
Culturally rooted fear of receiving a  

cancer diagnosis and cancer fatalism

Use of certified interpreters 
Availability of educational materials written in 

Spanish 
Provider training to promote culturally sensitive care 
Leverage community health workers as cultural 

brokers and promoters to increase screening 
engagement

Wang et al (2019) (17) 
Percac-Lima et al (2018) (21) 
Liss et al (2014) (12) 
Ramírez et al (2014) (22) 
Wang et al (2013) (23) 
Abraído-Lanza et al (2007) (24)

Asian Language barrier 
Unfamiliarity with the mortality benefit  

of cancer screening 
Cultural practice of seeking medical care 

only when sick 
Currently, multiple markedly different Asian 

cultures are combined into one category

Use of qualified translators 
Dissemination of information regarding cancer 

screening by means of print materials in different 
Asian languages, Asian language media, and 
community organizations 

Culturally appropriate educational materials and 
outreach reflecting differences in Asian cultures

Jun et al (2018) (25) 
Liss et al (2014) (12) 
Wu et al (2010) (26)

Note.—LCS = lung cancer screening.
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Table 5: Barriers to LCS among Vulnerable Groups in the United States and Their Possible Solutions

Group Barrier Possible Solution Study and Year
Low  

socioeconomic 
status

Limited knowledge of and low perceived 
benefit from cancer screening 

Fear of cancer diagnosis and fatalistic 
attitude 

Fear of being blamed if cancer is 
discovered 

Time restraints (eg, caregiver or 
employment responsibilities) 

Financial concerns (eg, presumed 
cost of screening examination and 
follow-up examinations, lost income 
because of time away from work, and 
transportation expenses) 

Symptomatic medical comorbidities 
taking priority over asymptomatic 
cancer screening

Screening invitations created in conjunction 
with primary care providers using simple-to-
understand, nonjudgmental phrasing that 
emphasizes survivorship and benefits of early 
cancer detection 

Use of patient navigators 
Option to schedule screening examinations 

during evenings and weekends and on  
walk-in basis 

Educational outreach to patients and providers 
regarding insurance coverage for LCS 

Scheduling LCS in coordination with other 
imaging examinations, appointments, or 
laboratory work

Wang et al (2019) (17) 
López et al (2019) (27) 
Percac-Lima et al (2018) 

(21) 
Narayan et al (2018) (28) 
Quaife et al (2017) (13) 
Ali et al (2015) (29) 
Delmerico et al (2014) (30)

Low education 
level

Low health literacy 
Fatalistic beliefs 
Difficulty managing logistics of screening 

engagement (eg, how to schedule 
appointment and where to go) 

Concerns about radiation exposure

Use of patient navigators 
Improved readability of online and print 

informational materials 
Educational outreach to patients and providers 

regarding risks and benefits of radiation 
exposure

Gagne et al (2020) (31) 
Wang et al (2019) (17) 
Percac-Lima et al (2018) (21)

Uninsured or  
self-insured

Cost concerns about screening  
examination and follow-up 
examinations 

Limited access to primary care makes it 
more difficult to receive LCS referral 

Low provider referral rate 
High deductible limits

Use of patient navigators and social workers 
Cost transparency and institutional and state 

financial assistance programs 
Increasing access to primary care providers, 

including advanced practice providers  
(eg, NPs and PAs) 

Access to sponsored cancer screening programs

Febbo et al (2020) (32) 
White et al (2020) (18) 
Wang et al (2019) (17) 
Eberth et al (2018) (33) 

Sexual  
orientation 
and gender 
minority 
groups

Distrust of health care system, negative  
past interactions with providers 

Inadequate provider cultural sensitivity, 
knowledge, and experience related to 
transgender care delivery 

Fear of discrimination and stigmatization 
Limited social support 
Lack of targeted educational outreach  

and screening recruitment

Create inclusive clinic environment (eg, display 
posters and pamphlets related to sexual 
orientation and gender minority groups, post 
attestation that same care will be provided 
to all patients regardless of sexual orientation 
or gender identity, have gender-neutral 
bathrooms, and collect sexual orientation and 
gender identity information on intake forms) 

Sensitivity training for providers as well as  
office staff 

Provider training to improve awareness and 
communication skills (eg, use of proper 
pronouns and gender-neutral language) 

Use of patient navigators 
Implementation of educational and screening 

recruitment programs tailored to unique needs 
of this population

Stowell et al (2020) (15) 
Sutter et al (2020) (20) 
Veliz et al (2019) (14) 
Scime et al (2019) (34) 
Puechl et al (2019) (35) 
Boehmer et al (2018) (19) 
Griggs et al (2017) (36)

Transportation 
issues

Long travel time and distance to imaging 
facility 

Inability to access or afford transportation 
Hospital parking fees

Screening appointments scheduled closer to 
home 

Transportation vouchers 
Shuttle services and nonemergency medical 

transportation 
Free or discounted parking 
Scheduling flexibility 
Care coordination to prevent multiple visits 

that would increase transportation costs

Whorms et al (2021) (37) 
Wang et al (2020) (38) 
Wang et al (2019) (17) 
Lee et al (2018) (39)

Note.—LCS = lung cancer screening, NP = nurse practitioner, PA = physician assistant.
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with low socioeconomic status, participants with low income, 
and participants with lower levels of education. We would expect 
potentially greater outcome disparities using study populations 
similar to those in our study, including a wider range of races and 
ethnicities, incomes, and education levels. Finally, the success of 
ongoing tobacco control efforts suggests that the overall number 
of respondents eligible for LCS may decline over time (43).

In conclusion, neither the previous or the revised U.S. Preven-
tive Services Task Force lung cancer screening (LCS) guidelines 
incorporate important risk factors of race and ethnicity and socio-
economic status. African American and Hispanic smokers become 
eligible for LCS when their risk of lung cancer is higher than that 
of Whites, thus perpetuating inequities in health care access and 
preventing early intervention in these high-risk groups. The ef-
fectiveness of lung cancer screening in the diverse U.S. population 
would be increased if LCS eligibility criteria included variables 
such as race and ethnicity, sociodemographic variables, and other 
predictors of lung cancer risk. Changes in eligibility determination 
should coincide with targeted interventions to address multilevel 
barriers preventing equitable LCS access. Future cohort studies 
should evaluate the impact of risk-based algorithms on both eligi-
bility and outcomes to promote health equity.
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