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Game Plan
• Opening Kickoff

⚬ Mitchell Laboratory Interventions
• First Quarter: The Opponent

⚬ Lung Cancer and Lung Cancer Health Disparities
• Second Quarter: The Players

⚬ Radon and the Radon Health Equity Workgroup (RHEW)
• Halftime: Review the Prevention Playbook

⚬ The CDC + EPA + RHEW Radon Risk Reduction Blueprints
• Third Quarter: The Offensive Strategy

⚬ RHEW’s PA CARES Radon Library Lending Program
• Fourth Quarter: The Defensive Strategy

⚬ Policy
• End Zone Celebration

⚬ Test. Fix. Save a Life. Tell a Friend.
• Postgame Press Conference

⚬ Q & A



Opening Kickoff
Mitchell Laboratory Interventions



“An ounce of prevention is worth a pound of cure.”
Benjamin Franklin



Targeting Lung Cancer Prevention and Treatment 
Mitchell Laboratory Interventions

Public Policy

Community

Organizational

Interpersonal

Individual

“Bench to the Bedside” 
Cancer Genetics Research Lab:
Increase knowledge about population 

differences in genetics for precision prevention 
and precision medicine purposes 

(biology, environment, and behavior).

“Bench to the Block” 
Community Engagement Research Lab: 
Increase knowledge about cancer prevention, 
diagnosis, prognosis, and treatment options in 

high-risk populations.

Cancer Prevention and Control (CPC) Policy:                       
Work with the Pennsylvania Department of 

Health (PA DoH) to help frame CPC objectives.



Targeting Lung Cancer Prevention and Treatment
Mitchell Laboratory Interventions

Public Policy

Community

Organizational

Interpersonal

Individual

“Bench to the Bedside” 
Cancer Genetics Research Lab:

Genetic biomarkers linked to radon exposure 
● Precision Prevention: 

Communities (High-risk populations)
● Precision Medicine:

Clinics (High-risk lung cancer patients)

“Bench to the Block” 
Community Enaggement Research Lab: 

Radon risk reduction for high-risk populations
● Racial and ethnic minorities, environmental 

justice area residents, rural area residents, 
lower-income neighborhoods

Cancer Prevention and Control (CPC) Policy:                       
PA DoH Office of Health Equity Advisor
● Radon Health Equity Workgroup Chair

● Racial/Ethnic Minorities Committee Co-Chair
● Pennsylvania Cancer Coalition



First Quarter: The Opponent 
Lung Cancer and Lung Cancer Health Disparities



Global Incidence and Mortality
Lung Cancer

WHO IARC, GLOBOCAN 2022 v1.1. Cancer Today, 2025

Lung cancer is the most commonly diagnosed cancer around the world,
and the leading cause of cancer-related death.



Incidence and Mortality in the United States
Lung Cancer

CDC, USCS Data Visualization Tool, 2025

Lung cancer is the third most commonly diagnosed cancer around the country,
and the leading cause of cancer-related death.



Population Trends in Lung Cancer Incidence: Race/Ethnicity
Lung Cancer Health Disparities

NCI, SEER*Explorer, 2025

All racial and ethnic minorities are diagnosed with more advanced lung cancer cases 
when compared to their non-Hispanic White counterparts.



Population Trends in Lung Cancer Incidence: Age
Lung Cancer Health Disparities

NCI, SEER*Explorer, 2025

Younger Americans are diagnosed with more advanced lung cancer cases when compared to persons 65+.



Population Trends in Lung Cancer Incidence: Sex
Lung Cancer Health Disparities

NCI, SEER*Explorer, 2025

19.18
25.18

Males have higher advanced lung cancer incidence rates than females.



Population Trends in Lung Cancer Incidence: Geography
Lung Cancer Health Disparities

NCI, SEER*Explorer, 2025

62.46 45.94

Rural residents have higher lung cancer incidence rates compared to their urban counterparts.



What could be driving these population 
differences in lung cancer?



Lung Cancer Risk Factors

Loomans-Kropp HA, npj Precision Oncology, 2019

Lung cancer risk is influenced by a mix of behavioral, environmental, 
and biological risk factors (and their interactions).

Genetics



Second Quarter: The Players 
Radon and the Radon Health Equity Workgroup (RHEW)



Lung Cancer’s Invisible Player
RADON

Radon is the 2nd leading risk factor for developing lung cancer.
One of every 15 American homes has radon levels above the recommended safety level of 4 pCi/L.

WHO, 2024; US EPA, 2024; US CDC, 2023; US NCI, 2011

○ Causes between 3–14% of all lung cancers.
○ Never smokers: Radon is the leading cause.
○ Smokers: Radon is the 2nd leading cause.

■ Synergistic with smoking
■ 25 times higher risk than non-smokers

https://www.epa.gov/perspectives/keeping-radon-your-radar



Lung Cancer’s Invisible Player
RADON

https://www.cdc.gov/radon/about/radon-home.html
https://www.cdc.gov/radon/about/radon-home.html

● Radon is a naturally occurring odorless, 
colorless, and tasteless radioactive gas. 

● Radon gas escapes easily from the ground 
into the air.
○ Outdoors: Quickly dilutes to very low 

concentrations. 
○ Indoors: Concentrate in enclosed spaces. 

■ It can get into your home through 
many entry points.

● Radon decays and produces further 
radioactive particles. 
○ As we breathe, the particles are 

deposited on the cells lining the airways, 
where they can damage DNA. 

Radon is an invisible threat in your home.

https://www.cdc.gov/radon/about/radon-home.html
https://www.cdc.gov/radon/about/radon-home.html


Genetic Biomarker Discovery: Population Differences in DNA Repair
THE SCIENCE BEHIND THE PLAY

Why do some people get hit harder by radon?

DNA double-strand breaks (DSBs) are 
the most severe type of DNA damage.

Risk Assessment of Radon in Drinking Water, National Academies Press, 1999



My Team Roster
RADON HEALTH EQUITY WORKGROUP

Coach (Chair)
Dr. Khadijah A. Mitchell



My Team Roster
RADON HEALTH EQUITY WORKGROUP

● History 
The Radon Health Equity Workgroup (RHEW) started in October 2023 as 
a subcommittee of the PA DoH OHE HEAT REM Committee. 

● Vision 
To promote radon health equity for all Pennsylvanians.

● Mission 
To eliminate health disparities caused by radon in racial and ethnic 
minority communities through risk reduction education and awareness, 
testing, mitigation, and research in communities and clinics.

● Strategic approach
Build a multi-sector statewide professional alliance with non-profit, 
industry, government, and academic leaders working together to 
promote lung cancer prevention and control through radon risk 
reduction.

Health Equity Action Team Racial and 
Ethnic Minorities 

(HEAT REM) Committee  



My Team Roster: Multi-sector Radon Professionals
RADON HEALTH EQUITY WORKGROUP

Quarterbacks (Regional Co-Chairs)

Nathaniel L. Burden, Jr. (Industry)
Indoor Environments Association

Jacquelyn E. Nixon (Nonprofit)
Citizens for Radioactive Radon Reduction

Mia Ray (Academia-Research)
Penn State University College of Medicine

Dr. Rana Sakr (Academia-Practitioner)
West Chester University



Halftime: Review the Prevention Playbook
The CDC + EPA + RHEW Radon Risk Reduction Blueprints



PREVENTION ZONES

https://openstax.org/books/population-health/pages/2-5-levels-of-prevention

https://openstax.org/books/population-health/pages/2-5-levels-of-prevention


State Comprehensive Cancer Control (CCC) Plans
THE CDC RADON RISK REDUCTION BLUEPRINT

https://indianacancer.org/iccp-report/

https://indianacancer.org/iccp-report/


State Comprehensive Cancer Control (CCC) Plans
THE CDC RADON RISK REDUCTION BLUEPRINT

https://www.pacancercoalition.org/about-us/pa-cancer-control-plan

https://www.pacancercoalition.org/about-us/pa-cancer-control-plan


The National Radon Action Plan
THE EPA RADON RISK REDUCTION BLUEPRINT

https://www.epa.gov/radon/national-radon-action-plan-strategy-saving-lives

https://www.epa.gov/radon/national-radon-action-plan-strategy-saving-lives


Radon Health Equity Lung Cancer Prevention Framework
THE RHEW RADON RISK REDUCTION BLUEPRINT



Third Quarter: The Offensive Strategy
RHEW’s PA CARES Radon Library Lending Program



HOME FIELD ADVANTAGE
1 of every 3 (33%) homes in Indiana and 2 of every 5 (40%) of homes in Pennsylvania have high radon levels.

https://www.epa.gov/radon/epa-maps-radon-zones-and-supporting-documents-state

https://www.epa.gov/radon/epa-maps-radon-zones-and-supporting-documents-state


Some states have high radon levels and low radon testing rates.
RADON TESTING DISPARITIES

American Lung Association, Radon Testing Disparities, 2022



RADON TESTING DISPARITIES
Some communities are significantly less likely to test their homes for radon

(e.g. racial and ethnic minorities, lower-income individuals, and renters).

Gleason JA, Journal of Public Health Management and Practice, 2021



PennsylvaniA Community Access to Radon Health Equity Solutions (PA CARES)
PA CARES 

Public Policy

Community

Organizational

Interpersonal

Individual

Purpose
● PA CARES is a lung cancer prevention study that 

provides community-based radon risk reduction 
through education and awareness, testing, 
mitigation, and research in high-risk communities 
across PA. 

Goals
● Goal 1: Increase education and awareness of radon 

and lung cancer risk in high-risk communities.
● Goal 2: Navigate high-risk communities with 

historically high radon levels and low testing rates to 
free or reduced cost radon testing resources. 

● Goal 3: Navigate high-risk communities with 
historically high radon levels and low mitigation rates 
to free or reduced cost radon mitigation resources. 

● Goal 4: Research and discover radon exposure 
biomarkers in high-risk community members.



PennsylvaniA Community Access to Radon Health Equity Solutions (PA CARES)
Radon Library Lending Program

PA CARES RADON LIBRARY LENDING PROGRAM 

Goal 2
● Navigate high-risk communities with historically high radon levels 

and low testing rates to free or reduced cost radon testing 
resources.  
○ PA CARES Radon Library Lending Program

Program Aims
● Aim 1: Identify high-risk communities with historically high radon 

levels, low testing rates, and in environmental justice areas.
● Aim 2: Partner with local libraries to pilot a community-based radon 

library lending program.
● Aim 3: Launch a statewide community-based radon library lending 

program.



PA CARES RADON LIBRARY LENDING PROGRAM 
Program Aim 1: Identify high-risk communities across Pennsylvania.

● Criterion 1: High Radon Area 
○ Zone 1 (≥ 4 pCi/L)

● Criterion 2: High ALA Radon Testing 
Disparity Score 
○ PA average radon level: 7.3 pCi/L
○ PA radon testing disparity score: 10.8

● Criterion 3: Environmental Justice Area

Pennsylvania Department of Environmental Protection, 2025; US EPA, 2025



PA CARES RADON LIBRARY LENDING PROGRAM 
Program Aim 1: Identify high-risk communities across Pennsylvania.

● Criterion 1: High Radon Area 
○ Zone 1 (≥ 4 pCi/L)

● Criterion 2: High ALA Radon Testing 
Disparity Score 
○ PA average radon level: 7.3 pCi/L
○ PA radon testing disparity score: 10.8

● Criterion 3: Environmental Justice Area

American Lung Association, Radon Testing Disparities, 2022



PA CARES RADON LIBRARY LENDING PROGRAM 
Program Aim 1: Identify high-risk communities across Pennsylvania.

● Criterion 2: High ALA Radon Testing Disparity Score 
○ PA average radon level: 7.3 pCi/L
○ PA radon testing disparity score: 10.8

Western PA: Allegheny County (Pittsburgh Metro Area) 
Average radon level: 5.7
Radon testing disparity score: 21.1

Central PA: Dauphin County (Harrisburg Metro Area)
Average radon level: 11.9
Radon testing disparity score: 41.9

Eastern PA: Bucks County (Philadelpia Metro Area)
Average radon level: 4.7
Radon testing disparity score: 15.5

American Lung Association, Radon Testing Disparities, 2022

If testing shows radon levels ≥ 4 pCi/L in the home, the risk of developing lung cancer is higher and action 
should be taken to mitigate. If an area has a radon testing disparity score of ≥ 10.8 

(higher than the state average), more radon testing needs to happen. 



PA CARES RADON LIBRARY LENDING PROGRAM 
Program Aim 1: Identify high-risk communities across Pennsylvania.

● Criterion 1: High Radon Area 
○ Zone 1 (≥ 4 pCi/L)

● Criterion 2: High ALA Radon Testing 
Disparity Score 
○ PA average radon level: 7.3 pCi/L
○ PA radon testing disparity score: 10.8

● Criterion 3: Environmental Justice Area



PA CARES RADON LIBRARY LENDING PROGRAM 
Program Aim 1: Identify high-risk communities across Pennsylvania.

● Criterion 3: Environmental Justice Area

The Pennsylvania Department of Environmental 
Protection definition of an EJ area includes an EJ 
score of > 80% based on > 30 environmental, 
health, and socioeconomic indicators, including:

● Environmental pollution burden: PM2.5

● Sensitive health population: Cancer

● Socioeconomic population: Race, low-
income, poverty



PA CARES RADON LIBRARY LENDING PROGRAM 
Program Aim 1: Identify high-risk communities across Pennsylvania.

● Criterion 3: Environmental Justice Area

Western PA: Allegheny County (Pittsburgh Metro Area) 
● Average radon level: 5.7
● Radon testing disparity score: 21.1
● Target environmental justice areas: 40 zip codes

Central PA: Dauphin County (Harrisburg Metro Area)
● Average radon level: 11.9
● Radon testing disparity score: 41.9
● Target environmental justice areas: 11 zip codes 

Eastern PA: Bucks County (Philadelpia Metro Area)
● Average radon level: 4.7
● Radon testing disparity score: 15.5
● Target environmental justice areas: 6 zip codes



Communities in high radon and environmental 
justice areas, with high radon testing disparities, 

are ideal sites for community-based radon testing.



TRUST IN HIGH-RISK COMMUNITIES
Some high-risk communities have high rates of medical mistrust 

and often lack access to preventive healthcare.

Simon MA, American Journal of Public Health, 2021; American Library Association, 2024; Public Library Association, 2023

Partner with public libraries because they:
● are a trusted source of information.

○ REM (Black and Hispanic) and lower-income 
Americans are more likely to trust public libraries 
because they:
■ Have a positive impact on their lives and 

communities. 
■ Provide a safe space.
■ Meet individual and public health needs. 

● Provide intensive support for those 
experiencing health challenges (e.g. mental 
illness, loneliness, substance use disorders).

● bridge the digital divide (including telehealth initiatives).



ACCESS IN HIGH-RISK COMMUNITIES
Some high-risk communities have high rates of medical mistrust 

and often lack access to preventive healthcare.

Simon MA, American Journal of Public Health, 2021; American Library Association, 2024; Public Library Association, 2023

Partner with public libraries because they have few barriers to access.
○ 96% of the US population lives in a public library service area.



ACCESS IN HIGH-RISK COMMUNITIES
Some high-risk communities have high rates of medical mistrust 

and often lack access to preventive healthcare.

Simon MA, American Journal of Public Health, 2021; American Library Association, 2024; Public Library Association, 2023

Partner with public libraries because they are emerging sites for:
● public health and wellness programs.
● health equity programs.
● cancer interventions (via telehealth initiatives).



PA CARES RADON LIBRARY LENDING PROGRAM 
Program Aim 2: Partner with local libraries to pilot a 

community-based radon library lending program.
Radon Test Kit Contents (3 kits per library)

A digital radon detector
Low-tech support sheet

A laminated handout with: 
● step-by-step instructions with pictures. 
● a phone number to voluntarily share radon levels by text 

with our research study to help others in the community.
High-tech support card

A laminated card with a QR code linking to:
● step-by-step instructional videos.
● a website to voluntarily share radon levels with our 

research study to help others in the community.
● educational materials and resources. 
● RHEW social media pages.

Test. Fix. Save a Life. Tell a Friend.



PA CARES RADON LIBRARY LENDING PROGRAM 
Program Aim 3: Partner with local libraries to launch a 

statewide community-based radon library lending program.

https://pa-navigate.org/

https://pa-navigate.org/


Fourth Quarter: The Defensive Strategy
Policy



The National Radon Action Plan
NATIONAL POLICY

https://www.epa.gov/radon/national-radon-action-plan-strategy-saving-lives

There are no federal laws mandating radon testing in any building type 
(e.g. residential housing, schools, daycares, or workplaces).

https://www.epa.gov/radon/national-radon-action-plan-strategy-saving-lives


Enacted Radon Statutes/Regulations in Indiana
STATE POLICY

https://www.eli.org/buildings/database-state-indoor-air-quality-laws

https://www.eli.org/buildings/database-state-indoor-air-quality-laws


Enacted Radon Statutes/Regulations in Pennsylvania
STATE POLICY

https://www.eli.org/buildings/database-state-indoor-air-quality-laws

https://www.eli.org/buildings/database-state-indoor-air-quality-laws


Radon in Schools Workgroup
STATE POLICY

2025-2026 Legislative Goals: Pass House Bill HB 289 / Senate Bill SB 760

https://www.palegis.us/legislation/bills/2025/sb760 ; https://www.palegis.us/legislation/bills/2025/hb289

https://www.palegis.us/legislation/bills/2025/sb760
https://www.palegis.us/legislation/bills/2025/hb289


CLINICAL GUIDELINES + INSURANCE COVERAGE
CLINICAL POLICY



CLINICAL GUIDELINES + INSURANCE COVERAGE
CLINICAL POLICY

https://jnccn.org/view/journals/jnccn/23/1/article-e250002.xml

https://jnccn.org/view/journals/jnccn/23/1/article-e250002.xml


End Zone Celebration
Test. Fix. Save a Life. Tell a Friend.



Test. Fix. Save a Life. Tell a Friend.
END ZONE CELEBRATION

Radon is invisible, but not inevitable. When we play as one team, we can end lung cancer now!



Postgame Press Conference
Q & A



Q & A
POSTGAME PRESS CONFERENCE

Khadijah.Mitchell@fccc.edu

@Dr. Dij Lab           @DrDijLab           @DrDijLab
Mitchell Laboratory 

● Alecia James, DrPH
● Alexis Nsafoah
● Andrew Aigboeghian, MS
● Arslie Louis-Jacques, BS
● Ferrah Reid
● Kirstyn Acheampong
● Mia Ray, BS
● Michael Malak
● Moses Kamita, PhD
● Musinu Zakari, PhD
● Shamirah Johnson, MS

RHEW Partners
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