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! Disparities in lung cancer burden and outcomes 
in the US

! Current status of lung cancer implementation

! Barriers to lung cancer screening and impact on 
racial and ethnic minorities

! Potential solutions
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Mortality from Lung Cancer 
by Race/Ethnicity



Trends in Death Rates for Lung Cancer in the US
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American Cancer Society, Surveillance Research, 2019



Trends in Death Rates for Lung Cancer in the US
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American Cancer Society, Surveillance Research, 2019



Trends in Death Rates for Lung Cancer 
in the US among Hispanics
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American Cancer Society, Surveillance Research, 2019



Mortality from Cancer in the US: 2018 Estimates
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American Cancer Society, Surveillance Research, 2019



Age-Adjusted Lung Cancer Incidence 
Rates by  Race and Ethnicity
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Cigarette Smoking Behaviors
by  Race and Ethnicity
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American Lung Association, Smoking Facts, 2019

~80% Blacks use menthol cigarettes



Trends in Cigarette Smoking Prevalence in the US

American Cancer Society, Surveillance Research, 2019
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Ethnic and Racial Differences in 
Smoking-Related Lung Cancer Risk

Haiman C, et al. Ethnic and Racial Differences in 
Smoking-Related Risk of Lung Cancer. NEJM 2006
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Lung Cancer Stage at Diagnosis 
by Race and Ethnicity
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Equitable LDCT Screening 
Implementation is Critical 

Addressing Disparities in Lung 
Cancer Outcomes



! USPSTF Recommendations: 

“Routine screening of asymptomatic persons for 
lung cancer with chest radiograph or sputum 
cytology is not recommended. All patients 
should be counseled against smoking”

! Based on studies conducted in the 1980s

! No benefit of CXR or sputum cytology vs. 
observation 

Lung Cancer Screening 1990s





Lung Cancer Screening with LDCT: 
ELCAP Results from Baseline Round

Stage
Screen-detected Usual Care

Total (%) %

IA 22 (82) 13

IB 1 (4) 9

IIA 1 (4) 5

IIB 0 (0) 5

IIIA 2 (8) 12

IIIB 1 (4) 6

IV 0 (0) 47

Total 27 (100) 100

Henschke et al. Early Lung Cancer Action Program: Overall findings 
from baseline screening. Lancet, 1999.



NLST NELSON

NLST Nelson Trial



USPSTF Screening Recommendations



Rates of Lung, Breast and Colorectal 
Cancer Screening in the US
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Rates of Lung Cancer Screening by State

2013 2015 2018

USPSTF recommends screening

3 4
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8 Maine
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Steiling K, et al. Ann Thorac Surg. 2020.

Lung Cancer Screening Rates among Minorities



Lung Cancer Screening Rates in a Community Sample

Cartis-Harris L, et al. Prev Med Rep, 2018.



Lopez-Olivo M, et al. JAMA Network, 2020.

Lung Cancer Screening Adherence Rates 
among Minorities



Determinants of Lung Cancer 
Screening Uptake: Impact on 

Disparities



Conceptual Framework to Assess 
Determinants of Lung Cancer Disparities

Outcomes
Disparities

Health Care    
Provider

Biases
Stereotypes
Uncertainty
Coordination of Care

Patient
• Language
• Health literacy
• Beliefs
• Attitudes
• Discrimination

System Factors
• Insurance
• Organization
• Structure
• Screening 

Guidelines

Shared Decision 
Making

STRUCTURAL FACTORS



System Level Factors



a a a

Lung Cancer Screening Eligibility Guidelines 
Do Not Capture Many Minority Smokers

Han S. JNCI, 2020.



Geographic Barriers to Access Screening Centers

Black Population

Hispanic Population

Lung Cancer Screening 
Centers

Kale M, Wisnivesky JP, et al. Chest, 2019.

§ Availability NOT tied to need



Uneven Insurance Coverage as a Driver for 
Lung Cancer Screening Disparities



Provider Level Factors



Minority Representation in Cancer Screening RCTs

The National Lung Screening Trial Research Team. Reduced Lung-Cancer 
Mortality with Low-Dose Computed Tomographic Screening. NEJM, 2011. 



LDCT Screening is Associated with 
Decreased Lung Cancer Mortality in Blacks

Tanner N, et al. AJRCCM, 2015



PCP Familiarity with USPSTF Cancer 
Screening Recommendations

Type of Cancer Not Familiar/A little 
Familiar (%)

Familiar/Very Familiar 
(%)

Breast cancer 1 99

Cervical cancer 7 93

Colon cancer 1 99

Lung cancer 46 54

Rajupet S, Wisnivesky JP, Lin JJ, et al. Attitudes about lung cancer screening. 
Clin Lung Ca  2017. 



PCP Attitudes Towards Lung Cancer Screening

Rajupet S, Wisnivesky JP, Lin JJ, et al. Attitudes about lung cancer screening. 
Clin Lung Ca  2017. 

0 20 40 60 80 100

Worry about follow up procedures

Yearly screening interval feasible

Comfortable counseling patients

Sufficient time to counsel patients

% PCPs who agree with statement



Potential Harms of Screening: False Positives

Source No. Screened Screening
Round

Non-calcified 
Nodules Cancers

ELCAP 1,000 Baseline 23% 2.7%

NLST
26,309 Baseline 25% 1.0%
24,715 Year 1 28% 0.6%
24,102 Year 2 17% 0.9%

NELSON
7,557 Baseline 21% 0.9%
7,289 Year 1 8% 0.7%

DLCST 2,047 Baseline 9% 0.8%
ITALLUNG 1,406 Baseline 30% 1.5%
DANTE 1,276 Baseline 18% 3.7%

LSS
1,629 Baseline 19% 1.8%
1,398 Year 1 26% 0.6%

Depiscan 336 Baseline 24% 2.4%

§ Few unnecessary biopsies and/or surgeries



Consensus Medicare Primary Care 
Core Measures

Measure PCMH ACO Measure PCMH ACO

Controlling HBP √ √ Cervical Cancer Screening √ √

Beta Blocker after MI √ √ Breast Cancer Screening √ √

Use ASA for Vascular Disease √ CRC Cancer Screening √ √

HbA1c >9.0% √ √ Tobacco Cessation √ √

DM Eye Exam √ √ Timely Appointments √ √

HbA1c Testing √ √ Depression Remission √ √

DM Foot Exam √ √ Depression Response √ √

DM Nephropathy √ √ Medications for Asthma √ √

Medication Reconciliation √ Antibiotics for Acute Bronchitis √ √

BMI Screening √ √ Use Imaging for LBP √ √



Tobacco Use Screening During 
Physician Office Visits
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64% 60% 58%



Current CMS Guidelines Require Shared 
Decision Making with a Decision Aid



Use of the Shared Decision-Making Visit for Lung Cancer Screening 
Among Medicare Enrollees. JAMA Internal Medicine 2019.

Disparities in Use of Lung Cancer Screening 
Shared Decision Making 



Current Decision Aids are Not Appropriate for 
Individuals with Limited Health Literacy



Patient Level Factors



Beliefs/Attitudes (%)
Race/Ethnicity P-

value Beliefs/ Attitudes
Race/Ethnicity P-

valueW B H W B H

LC is puzzling to me 21 39 50 0.04 Just accept LC 27 24 44 0.15

Cigarettes cause LC 94 92 77 0.05
Better not know about 
LC

7 10 12 0.76

Microwave ovens cause 
LC

16 46 52 0.01 Worry about LC 55 46 50 0.31

If get LC, will die 74 50 53 0.10 CT radiation causes LC 18 47 55 0.01

LC will cause family 
difficulties

91 82 61 0.01 Afraid CT will find LC 36 18 44 0.04

LC spreads quickly, CT 
can’t help

32 66 66 0.03
Less worry if negative 
CT

70 50 62 0.22

Good will help with LC 33 87 82 <0.01 CTs are painful 3 16 18 0.14

If get LC it was meant 
to be

16 35 47 0.03 CT scares me 13 32 47 0.01

Racial and Ethnic Differences in Attitudes 
Regarding Lung Cancer Screening

Jonnalagadda S, Wisnivesky J, et al. Lung Cancer , 2012. 



Lung Cancer Screening Needs to 
be Tied to Effective Treatment 

§ Early detection only leads to 
improved survival if early cancers 
are effectively treated

§ Prior to LDCT screening stage I lung 
cancer represented <20% of cases

§ Limited data regarding the optimal 
treatment of these cases



Bach P et al. Racial Differences in the Treatment 
of Early Stage Lung Cancer. NEJM 1999.

Racial Disparities in Lung Cancer Treatment

Black

White

P<0.001

§ Lower rates of surgery explain survival disparities
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Lung Cancer Survival of Stage I 
Patients in According to Ethnicity

Wisnivesky J, McGinn T, Iannuzzi M, Halm E, et al. Ethnic Disparities in the Treatment 
of NSCLC. AJRCCM 2005.



Persistence of Racial Disparities 
in Early Stage NSCLC Treatment

Wolf A, Alpert N, Tran V, Liu B, et al. JTCVS, 2019

Treatment Period



Rates of Surgical Resection in Patients with Stage I NSCLC 
in the National Lung Cancer Screening Trial 

Balekian A, Wisnivesky J, Gould MK. Chest, 2019



Model Odds Ratio, 
95% CI

P-value

Full Cohort
Black Race 0.57 (0.47-0.69) <0.001
Between surgeon variability in overall resection rates - <0.001
Between surgeons’ heterogeneity in resection gap for Blacks vs. Whites - <0.05

Limited to Patients Evaluated by Thoracic Surgeons 
Black Race 0.70 (0.55-0.90) <0.001
Between surgeon variability in overall resection rates - <0.001
Between surgeons’ heterogeneity in resection gap for Blacks vs. Whites - 0.01

Limited to Surgeon that Evaluated Black and White Patients
Black Race 0.45 (0.37-0.55)
Between surgeon variability in overall resection rates - <0.001
Between surgeons’ heterogeneity in resection gap for Blacks vs. Whites - 0.02

Model including Surgeon Specialty 
Black patients evaluated by a non-thoracic surgeon5 0.33 (0.22-0.50)
Black patients evaluated by a thoracic surgeon6 0.68 (0.53-0.86)
Between surgeon variability in overall resection rates - <0.001
Between surgeons’ heterogeneity in resection gap for Blacks vs. Whites - 0.03

Heterogeneity in Surgeon’s Rates of Resections in White 
vs. Black Patients with Early-stage Lung Cancer



Racial Differences in Lung Cancer Beliefs

Exposure to Air
Promotes Cancer
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Margolis ML et al. Racial Differences Pertaining to a 
Belief about Lung Cancer Surgery. Ann Int Med, 2003.

Opposed Surgery 
Because of Beliefs 



Black

Surgical Beliefs

Mistrust

Fatalism

Stage
Appropriate 
Treatment

-0.175**

-0.120

-0.045**

-0.143**

0.166**

0.241**

0.049**

** Indicates p<0.05

Cultural Factors and Lung Cancer Treatment

§ Adjusted for age, sex, SES, comorbidities, and PS

Lin J, Wisnivesky J, Powell, et al. Cultural factors associated with racial 
disparities in lung cancer care. Annals ATS, 2014.

N= 352
OR treatment 
in Blacks: 
0.50, 95% 
CI:0.27-0.93



Reactive Approach to Disparities in Care





Strategies to Reduce Lung 
Cancer Screening Disparities



Criteria 2013 
Recommendations

2020 
Recommendations

Age, years 55-80 50-80
Smoking 
History ≥30 pack-year ≥20 pack-year

Smoking 
Status

Current or quit within 
15 years

Current or quit within 
15 years

Recent Changes in USPSTF Lung Cancer Screening 
Recommendations Increase Eligibility of Minorities

Increase in 
Eligibility



Patient Navigation for Lung Cancer Screening 
in Community Health Centers

Percac-Lima S, et al. Cancer Medicine, 2018. 

! Shared decision 
making

! Scheduled PCP 
appointment

! Helped overcome 
barriers to LDCT



Mobile LDCT for Lung Cancer 
Screening in Underserved Populations

! Bring screening to 
the community

! Nurse navigator 
and social worker

! 550 individuals 
screening

! 20% Black, 3% 
Hispanic, 70% rural

! Similar results as 
NLST

Raghavan D, et al. The Oncologist, 2020.



Rivera P, Wisnivesky JP, Aldrich M, et al. AJRCCM 2020. 

Proposed Strategies to Reduce Screening Disparities



System-based Intervention to Reduce Disparities 
in Treatment of Early-stage Lung Cancer

Cykert S, et al. Cancer Medicine, 2018.

! Real time warning system
! Feedback to clinical team

! Patient navigator



Conclusions

§ Minorities face worse lung cancer outcomes

§ LDCT screening is effective reducing lung cancer 
mortality and equitable adoption may decrease 
racial and ethnic disparities in care

§ Minorites face numerous barriers to screening at the 
system-, provider- and patient-level

§ Multisystem strategies are needed to improve 
screening adoption among minorities
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