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Abstract
Purpose  Lung cancer early detection screening has been demonstrated to decrease lung cancer mortality among high-risk 
smokers. This study aimed to examine whether current screening guidelines may disproportionately exclude African Ameri-
can smokers who are at higher overall risk for lung cancer.
Methods  Data from the 2014 Health and Retirement Study were analyzed. Older African Americans and Whites with a 
history of smoking were included in the analyses (n = 7,348). Eligibility criteria established by the U.S. Preventive Services 
Task Force (USPSTF) for LDCT lung cancer screening were used. Multivariate logistic regression analyses were conducted 
to examine racial differences in eligibility for LDCT lung cancer screening.
Results  Overall, 21.1% of current and 10.5% of former smokers met USPSTF’s eligibility criteria for LDCT screening. In 
multivariate logistic regression analyses, African American smokers were less likely to be eligible for LDCT lung cancer 
screening compared to Whites (odds ratio = 0.5; p < 0.001).
Conclusion  African American smokers were less likely to meet established lung cancer screening eligibility criteria compared 
to Whites. Current lung cancer screening criteria may not adequately capture African Americans at risk and may widen 
the health disparities in African Americans. Further longitudinal studies are needed to evaluate the efficacy of current lung 
cancer screening guideline.
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Introduction

Lung cancer is the second most common cancer and the 
leading cause of cancer mortality in the United States (US) 
[1]. Cigarette smoking is a major cause of lung cancer, con-
tributing to 87% of all lung cancer deaths among American 
adults [2]. Despite similarities in smoking prevalence rates 
among African American (16.7%) White adults (16.6%) [3] 
prior research has shown racial disparities in lung cancer 

incidence and mortality. Overall, African Americans have 
higher adjusted lung cancer incidence and mortality rates 
compared to Whites and other racial groups [4]. The causes 
of these racial disparities in lung cancer are associated with 
a myriad of factors including socioeconomic disparities 
associated with race [5], poorer access to care [6], greater 
exposure to environmental hazards [7], and the under-repre-
sentation of African Americans in cancer clinical trials [8].

Lung cancer screening is effective in detecting lung can-
cer at earlier more treatable stages, thus decreasing lung 
cancer mortality rates [9]. Results from the National Lung 
Screening Trial (NLST), which was the first, large-scale, 
randomly controlled trial of lung cancer screening in the 
United States, showed that low-dose computed tomography 
lung cancer (LDCT) screening reduced lung cancer-specific 
mortality by 15–20% among smokers [10]. Secondary analy-
ses of the NLST trial data showed that lung cancer mortality 
was reduced following screening among all eligible smokers 
regardless of race; however, African Americans derived the 
most benefit [11]. Based on the significant results from the 
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NLST trial, the U.S. Preventive Services Task Force (USP-
STF) gave Grade B recommendation for annual LDCT lung 
cancer screening in adults aged 55–80 years who have a 
30 pack-year smoking history, currently smoke or have quit 
within the past 15 years, and have no signs or symptoms of 
lung cancer [12]. Currently, the Centers for Medicare and 
Medicaid Services (CMS) and private insurers provide cov-
erage for annual LDCT screening among people at high risk 
for lung cancer [13]. Widespread coverage of LDCT elimi-
nates access as a barrier to lung cancer early detection and 
treatment and has the potential to reduce racial disparities 
in lung cancer mortality.

Chronic heavy smoking, operationalized as being a 
30 + pack year smoker, is the primary criteria for CMS and 
USPSTF LDCT screening eligibility. The number of pack 
years smoked is calculated by multiplying the number of 
packs of cigarettes smoked per day by the number of years 
the person has smoked. Although the prevalence of ciga-
rette smoking among African Americans and White adults 
is the same, prior studies have documented consistent dif-
ferences in smoking patterns and rates that have implica-
tions for meeting current lung cancer screening eligibility 
criteria. For example, African Americans are more likely to 
be non-daily smokers and to smoke fewer cigarettes per day 
compared to Whites [14]. In addition, African Americans 
initiate smoking and transition to regular smoking at later 
age compared to their White counterparts [15]. As such, 
current Medicare eligibility criteria for lung cancer screen-
ing may systematically exclude African American smokers 
compared to Whites resulting in the potential widening of 
current lung cancer disparities.

To date, published research examining racial differences 
in eligibility for LDCT lung cancer screening is limited. One 
study using the USPSTF and CMS eligibility guidelines, 
examined this question in a sample of African American 
and White lung cancer cases in a population of lung cancer 
cases in the Baltimore region of Maryland [16]. An abso-
lute increase of White lung cancer cases (3.8%) that fell 
within the eligible screening guidelines was observed when 
compared with African Americans. The results provide 
suggestive evidence that the current screening guidelines 
may capture a higher proportion of White lung cancer cases 
than African American cases. Although making an impor-
tant contribution to the literature, results of the study were 
limited due to the relatively small sample size and narrow 
geographical location of participating patients.

Given the increased risk of lung cancer incidence and 
mortality in African Americans, additional research is 
needed to further explore potential racial differences in eli-
gibility for LDCT lung cancer screenings. The purpose of 
this study was to examine racial differences in eligibility for 
LDCT by race among a nationally representative sample of 
older African American and White smokers. The specific 

research question addressed in this study was whether racial 
disparities were observed in eligibility for LDCT screening 
among older adult smokers.

Methods

Study design and study participants

This study utilized a cross-sectional study design. The data 
were derived from the Health and Retirement Study (HRS) 
conducted by the University of Michigan. The HRS is an 
ongoing longitudinal study that has used a multi-stage area 
probability design to obtain a nationally representative sam-
ple of community-dwelling adults aged 51 years and older 
in the United States [17]. This study analyzed the 2014 HRS 
dataset prepared by the RAND Center for the Study of Aging 
[18] (which provides a version of HRS data that contains 
cleaned and processed variables) to identify older African 
Americans and White Americans with a history of smoking. 
The analytic sample for this study was n = 7,348. The study 
was approved by the Institutional Review Boards (IRB) of 
the Rush University Medical Center.

Study measures

LDCT lung cancer screening eligibility criteria  Based on the 
U.S. Preventive Services Task Force (USPSTF) guideline 
[12], study participants who met all the following criteria 
were identified as potentially eligible for coverage of LDCT 
screening: (i) were aged 55–80 years, (ii) had no diagnosis 
of lung cancer or related symptoms, (iii) were either current 
or former smokers (quit within the past 15 years), and (iv) 
30 + pack year smoking history (# packs per day X # number 
of years smoked). A self-reported history of lung disease 
or a cancer diagnosis was used as a proxy measure of lung 
cancer diagnoses and related symptoms.

Control variables  The following demographic and back-
ground variables were measured as study control variables: 
Age (in years), race (African American or White), gender 
(male or female), education (high school and below, some 
college, or college and above), and marital status (married, 
separated/divorced/widowed, or never married), household 
income (quartiles) and health insurance coverage (insured 
or non-insured) and self-rated health (excellent, very good, 
good, fair, or poor).

Data analysis

Descriptive statistics were used to describe the characteris-
tics of study participants. Bivariate statistics were used to 
examine the association between race, other demographics 
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and eligibility for LDCT lung cancer screening. Finally, a 
multivariate logistic regression (reported with odds ratio; 
OR, and 95% confidence interval; 95% CI) was conducted 
to examine the association between race and eligibility for 
LDCT lung cancer screenings after controlling for other 
demographics. Further, the analysis was stratified by race 
to identify any different demographic predictors that were 
associated with eligibility for LDCT lung cancer screening 
within African Americans and Whites. SPSS Statistics ver-
sion 22 was used to perform all statistical analyses.

Results

Characteristics of study participants

Among older adults with a smoking history (n = 7,348), 
28.8% were current smokers and 71.2% were former smok-
ers. The mean age of participants was 68.1 years. A majority 
of participants were White (77.3%), female (52.3%), had 
completed no more than a high school degree (53.9%), were 
married (53.7%), were insured (50.3%), were and in good 
health (66.6%). Compared to Whites, African Americans 

were more likely to be younger, female, less well edu-
cated, never married, uninsured and in fair or poor health 
(p < 0.001; data not shown).

Smoking Characteristics and Eligibility for LDCT 
Lung Cancer Screening

Figure 1 displays USPSTF’s eligibility criteria for LDCT 
lung cancer screening based on race. Overall, 13.5% of 
all smokers met criteria for lung cancer early detection 
screening. Racial differences were observed in lung can-
cer screening eligibility rates. A lower and statistically 
significant proportion of current African American smok-
ers met screening eligibility criteria compared to White 
smokers (12.1% vs. 25.5%, p < 0.001). In comparing each 
of the individual LDCT criteria by race, African Ameri-
cans were more likely to be older (p < 0.001), to be a current 
smoker (p < 0.001) and to not report a history of lung dis-
ease (p < 0.001). Although African Americans and Whites 
had smoked for a similar number of years (28.7 vs. 27.3, 
p < 0.001), the mean number of cigarettes smoked per day 
were significantly lower among African Americans (11.5 
vs. 18.4, p < 0.001) (data not shown). This results in a lower 

Fig. 1   Eligibility for LDCT lung cancer screening. *p < 0.05
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proportion of African Americans achieving a 30 + pack year 
smoking history (16.5% vs. 33.0%, p < 0.001) (Fig. 1).

Factors Associated with Eligibility for LDCT Lung 
Cancer Screening

Results from the multivariate logistic regression analysis 
are shown in Table 1. Similar to univariate analyses, Afri-
can American smokers were less likely to be eligible for 
LDCT lung cancer screening (OR 0.5; 95% CI 0.4–0.6) 
even after controlling for other demographic factors. In 
addition to race, additional demographic factors associated 
with LDCT eligibility included being male (OR 1.7; 95% CI 
1.5–2.0), having a high school education or below (OR 1.8; 
95% CI 1.5–2.3) or some college degree (OR 1.7; 95% CI 
1.3–2.1), being separate/widowed/divorced (OR 1.4; 95% 
CI 1.1–1.9) and having a household income at third quartile 
(i.e., 50–75 percentile). In contrast, older people (OR 0.9; 
95% CI 0.9–0.9) or people self-reported health as excellent 
(OR 0.6; 95% CI 0.4–0.8) or very good (OR 0.7; 95% CI 
0.5–0.9) were less likely to be eligible for LDCT screening. 
Among Whites, racially stratified analyses were similar to 
the combined model. However, among African Americans, 

only male gender and lower levels of education were signifi-
cant predictors of LDCT eligibility.

Discussion

LDCT lung cancer screening has been found to reduce lung 
cancer mortality among older adult smokers [10]. Current 
lung cancer screening guidelines are developed based on 
the results from the National Lung Screening Trial (NLST). 
However, a very small proportions of NLST participants 
were considered minorities. Therefore, questions exist as 
to whether current screening guidelines disproportionately 
exclude African American smokers who are at higher over-
all risk for lung cancer [19, 20]. In this study, older Afri-
can Americans had a higher prevalence of current smoking 
compared to Whites. This finding is consistent with data 
suggesting that African Americans are less likely to suc-
cessfully quit smoking than Whites [21]. Although a higher 
proportion of African Americans were current smokers, they 
were less likely to meet the 30 + pack-years smoking his-
tory threshold established as a primary eligibility criterion 
for lung cancer screening. African Americans and Whites 
reported smoking for a similar number of years; however, 

Table 1   Factors associated with 
eligibility for LDCT lung cancer 
screening

OR Odds ratio; 95% CI 95% confidence interval
*p < 0.05

Variable Overall African American White

OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value

Age 0.9 (0.9–0.9) 0.000* 0.9 (0.9–1.0) 0.506 0.9 (0.9–0.9) 0.000*
Race (reference: Whites)
 African American 0.5 (0.4–0.6) 0.000* N/A N/A

Gender (reference: female)
 Male 1.7 (1.5–2.0) 0.000* 2.0 (1.4–2.9) 0.000* 1.6 (1.4–1.9) 0.000*

Education (reference: college and above)
 High school and below 1.8 (1.5–2.3) 0.000* 2.5 (1.1–5.4) 0.018* 1.8 (1.4–2.2) 0.000*
 Some college 1.7 (1.3–2.1) 0.000* 2.2 (1.0–4.8) 0.048* 1.6 (1.3–2.1) 0.000*

Marital status (reference: never married)
 Married 0.9 (0.6–1.2) 0.756 1.1 (0.6–1.9) 0.639 0.9 (0.6–1.3) 0.634
 Separate/widowed/divorced 1.4 (1.1–1.9) 0.022* 1.3 (0.8–2.2) 0.199 1.4 (0.9–2.1) 0.076

Self-rated health (reference: poor)
 Excellent 0.6 (0.4–0.8) 0.010* 0.5 (0.1–1.4) 0.199 0.6 (0.4–0.9) 0.018*
 Very good 0.7 (0.5–0.9) 0.024* 0.9 (0.5–1.7) 0.847 0.7 (0.5–0.9) 0.025*
 Good 0.9 (0.7–1.1) 0.481 0.8 (0.5–1.4) 0.569 0.9 (0.7–1.2) 0.633
 Fair 0.8 (0.6–1.1) 0.362 0.8 (0.5–1.4) 0.582 0.8 (0.6–1.1) 0.464

Health insurance status (reference: insured)
 Non-insured 0.9 (0.8–1.1) 0.487 1.1 (0.7–1.7) 0.457 0.9 (0.7–1.0) 0.271

Household income (reference: Quartile 4)
 Quartile 1 1.0 (0.7–1.3) 0.842 1.2 (0.6–2.5) 0.485 0.9 (0.6–1.1) 0.574
 Quartile 2 1.1 (0.9–1.4) 0.153 1.0 (0.5–2.0) 0.980 1.1 (0.9–1.5) 0.094
 Quartile 3 1.2 (1.0–1.5) 0.018* 0.8 (0.3–1.6) 0.529 1.3 (1.1–1.7) 0.003*
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the mean number of cigarettes smoked per day were sig-
nificantly lower among African Americans. This is consist-
ent with prior study findings that African American men 
had a longer smoking duration but had fewer pack-years 
than White men [14]. Prior studies have shown that Afri-
can Americans were likely to experience a higher burden 
of lung cancer even at lower dose of tobacco compared to 
Whites [14, 22]. In addition, African Americans were more 
likely to be diagnosed with lung cancer at earlier ages than 
Whites [23]. One study showed that African American men 
aged between 40 and 54 years of age were 2 to 4 times more 
likely to develop lung cancer compared to White men after 
adjusting smoking [24]. Given the racial differences in age 
at diagnosis and smoking habits and behaviors, using cur-
rent eligibility criteria may exclude some African Ameri-
cans who may benefit from LDCT lung cancer screening 
and widen the disparities found in lung cancer detection 
and mortality rates between African American and White 
populations [25].

Researchers are beginning to examine the difference in 
lung cancer risk between ever smokers with 20 to 29 pack-
year and those with 30 + pack-year [19]. Results showed that 
current smokers with 20 to 29 pack-year had a similar lung 
cancer risk compared to former smokers with 30 + pack-year. 
With the inclusion of current smokers with 20–29 pack-year, 
the LDCT screening eligible individuals among racial/eth-
nic minorities (i.e., other than Whites) increased by thirty 
percent [19]. Furthermore, several risk-based models of lung 
cancer screening, which may be more efficient than risk fac-
tor-based selections, were developed to select individuals at 
highest lung cancer risk [25–27]. In 2016, an individualized 
risk model was developed for American smokers that took 
into account of demographic variables (age, sex, race, edu-
cation, body mass index), clinical variables (self-reported 
history of emphysema and lung cancer family history), and 
smoking variables (cigarettes per day, smoking duration, and 
smoking pack-years and quit-years) [28]. After applying the 
risk model to U.S. ever-smokers aged 50–80 years, 36% of 
the USPSTF eligible individuals who were identified as low 
risk were replaced by USPSTF ineligible individuals with 
the highest risks. With the inclusion of the replacement, 
the percentage of African American increased from 7.7 to 
12.8%. Further longitudinal studies can use the risk model 
specifically developed for African Americans [29] to assess 
the appropriateness of lung cancer screening guidelines.

This study has a few limitations. First, the data from the 
HRS data were self-reported. Therefore, the self-reported 
bias and recall bias on key information such as smoking 
behavior and history should be considered. However, all 
eligibility assessments for LDCT lung cancer screening are 
based on self-reported smoking history. We are unaware of 
any reported studies that show racial differences in will-
ingness and accuracy of reporting on long-term smoking 

patterns. As such, any recall bias is likely equally distrib-
uted across racial groups studied. Second, the information 
on lung cancer diagnoses and related symptoms were not 
objectively verified which may have resulted in an overesti-
mation of the eligible rate for LDCT lung cancer screening. 
In light of these limitations, additional studies are needed to 
replicate our study findings.

Conclusions

In the United States, African Americans are disproportion-
ally affected by lung cancer risk and mortality compared to 
White Americans. Current guideline for LDCT lung cancer 
screening may not adequately capture African Americans 
at risk, particularly younger African Americans and those 
light and intermittent smokers. Further longitudinal stud-
ies are needed, especially among high-risk populations, 
to determine if racial differences in eligibility criteria for 
lung screening lead to a widening of lung cancer health 
disparities.

Acknowledgments  The Health and Retirement Study analyzed 
in the study is sponsored by the National Institute on Aging (NIA 
U01AG009740) and is conducted by the University of Michigan.

Compliance with ethical standards 

Conflict of interest  The authors declare that they have no conflict of 
interest.

References

	 1.	 American Cancer Society (2016) Cancer facts & figs. American 
Cancer Society, Atlanta

	 2.	 US Department of Health Human Services (2014) The health 
consequences of smoking—50 years of progress. A report of the 
Surgeon General

	 3.	 Centers for Disease Control and Prevention (2016) Cigarette 
smoking among adults—United States, 2005–2015. Morb Mortal 
Wkly Rep 65(44):1205–1211

	 4.	 Howlader N, Krapcho M, Miller D et al (2016) SEER cancer sta-
tistics review, 1975–2013. National Cancer Institute, Bethesda

	 5.	 American Lung Association (2015) Too many cases, too many 
deaths: lung cancer in African Americans. American Lung Asso-
ciation, Washington

	 6.	 Mulligan CR, Meram AD, Proctor CD, Wu H, Zhu K, Marrogi 
AJ (2006) Unlimited access to care: effect on racial disparity and 
prognostic factors in lung cancer. Cancer Epidemiol Prev Biomark 
15:25–31

	 7.	 Morello-Frosch R, Jesdale BM (2006) Separate and unequal: resi-
dential segregation and estimated cancer risks associated with 
ambient air toxics in US metropolitan areas. Environ Health Per-
spect 114:386

	 8.	 Ford JG, Howerton MW, Lai GY et al (2008) Barriers to recruiting 
underrepresented populations to cancer clinical trials: a systematic 
review. Cancer 112:228–242



240	 Cancer Causes & Control (2019) 30:235–240

1 3

	 9.	 Association AL (2016) Providing guidance on lung cancer screen-
ing to patients and physicians. An update from the American Lung 
Association Screening Committee. 30 April 2015

	10.	 National Lung Screening Trial Research Team (2011) Reduced 
lung-cancer mortality with low-dose computed tomographic 
screening. N Engl J Med 365:395

	11.	 Tanner NT, Gebregziabher M, Hughes Halbert C, Payne E, Egede 
LE, Silvestri GA (2015) Racial differences in outcomes within 
The National Lung Screening Trial. Implications for widespread 
implementation. Am J Respir Critical Care Med 192:200–208

	12.	 Moyer VA (2014) Screening for lung cancer: US Preventive Ser-
vices Task Force recommendation statement. Ann Internal Med 
160:330–338

	13.	 Medicare Cf, Services M (2015) Decision memo for screening 
for lung cancer with low dose computed tomography (LDCT)
(CAG-00439N)

	14.	 Holford TR, Levy DT, Meza R (2016) Comparison of smoking 
history patterns among African American and White Cohorts 
in the United States born 1890 to 1990. Nicotine Tob Res 
18:S16–S29

	15.	 Roberts ME, Colby SM, Lu B, Ferketich AK (2016) Understand-
ing tobacco use onset among African Americans. Nicotine Tob 
Res 18:S49–S56

	16.	 Ryan BM (2016) Differential eligibility of African American and 
European American lung cancer cases using LDCT screening 
guidelines. BMJ 3:e000166

	17.	 Heeringa SG, Connor JH (1995) Technical description of the 
Health and Retirement Survey sample design. University of 
Michigan, Ann Arbor

	18.	 RAND Center for the Study of Aging (2011) RAND HRS Data 
Documentation, Version K. Santa Monica, CA

	19.	 Pinsky PF, Kramer BS (2015) Lung cancer risk and demographic 
characteristics of current 20–29 pack-year smokers: implications 
for screening. J Natl Cancer Inst 107:djv226

	20.	 Nemesure B, Plank A, Reagan L, Albano D, Reiter M, Bilfinger 
TV (2017) Evaluating efficacy of current lung cancer screening 
guidelines. J Med Screen 24:208–213

	21.	 Control CFD, Prevention (2011) Quitting smoking among adults–
United States, 2001–2010. MMWR 60:1513

	22.	 Haiman CA, Stram DO, Wilkens LR et al (2006) Ethnic and racial 
differences in the smoking-related risk of lung cancer. N Engl J 
Med 354:333–342

	23.	 Robbins HA, Engels EA, Pfeiffer RM, Shiels MS (2015) Age at 
cancer diagnosis for blacks compared with whites in the United 
States. JNCI 107(3):dju489

	24.	 Schwartz AG, Swanson GM (1997) Lung carcinoma in African 
Americans and whites: a population-based study in metropolitan 
Detroit, Michigan. Cancer 79:45–52

	25.	 Fiscella K, Winters P, Farah S, Sanders M, Mohile SG (2015) Do 
lung cancer eligibility criteria align with risk among blacks and 
hispanics? PLoS ONE 10: e0143789

	26.	 Tammemägi MC (2015) Application of risk prediction models to 
lung cancer screening: a review. J. Thorac. Imaging 30:88–100

	27.	 Tammemägi MC, Katki HA, Hocking WG et al (2013) Selection 
criteria for lung-cancer screening. N Engl J Med 368:728–736

	28.	 Katki HA, Kovalchik SA, Berg CD, Cheung LC, Chaturvedi AK 
(2016) Development and validation of risk models to select ever-
smokers for CT lung cancer screening. Jama 315:2300–2311

	29.	 Etzel CJ, Kachroo S, Liu M et al (2008) Development and valida-
tion of a lung cancer risk prediction model for African-Americans. 
Cancer Prev Res 1:255–265


	Racial disparities in eligibility for low-dose computed tomography lung cancer screening among older adults with a history of smoking
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design and study participants
	Study measures
	LDCT lung cancer screening eligibility criteria 
	Control variables 


	Data analysis

	Results
	Characteristics of study participants
	Smoking Characteristics and Eligibility for LDCT Lung Cancer Screening
	Factors Associated with Eligibility for LDCT Lung Cancer Screening

	Discussion
	Conclusions
	Acknowledgments 
	References


