
Radon in the North Carolina  
Cancer Plan

Impacting Lung Cancer Mortality
with a focus on 

Prevention & Policy/Systems Change

Vickie Fowler, MD, FAAFP

Chair, North Carolina Advisory 
Committee on Cancer Coordination and 

Control
Image by Allexxandar on Freepik



Radon 
Odorless, Invisible, and Tasteless Gas



• Cancer is the leading cause of death in North Carolina.
• Cancer is the second leading cause of death in the US.
• Lung cancer is the leading cause of cancer death in NC and the US.

Cancer and Radon Facts 
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• Cancer is the leading cause of death in North Carolina.
• Cancer is the second leading cause of death in the US.
• Lung cancer is the leading cause of cancer death in NC and the US.

• Radon is the second leading cause of lung cancer.
• Radon is the leading cause of lung cancer in lung cancer patients 

who never smoked.
• Radon is the leading environmental cause of any cancer.

Cancer and Radon Facts
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• Cancer is the leading cause of death in North Carolina.
• Cancer is the second leading cause of death in the US.
• Lung cancer is the leading cause of cancer death in NC and the US.
• Radon is the second leading cause of lung cancer among all patients.
• Radon is the leading cause of lung cancer among those who never smoked.
• Radon is the leading environmental cause of any cancer.

• Radon was declared a carcinogen by the WHO in 1987.
• Radon was declared a carcinogen by the US EPA in 1988.
• NC ACCCC identified radon as a priority in the NC Cancer Plan in 

2020.
• NC DHHS State Health Improvement Plan listed radon-induced 

lung cancer as a priority health issue in 2023.

Cancer and Radon Facts



Zone 1 (red): Highest 
potential risk;
avg indoor radon levels > 
4 pCi/L

Zone 2 (orange): Moderate 
potential  risk;  avg. 
indoor radon 2 to 4 pCi/L

Zone 3 (yellow): Low 
potential risk; avg indoor 
radon < 2 pCi/L



EPA Region 4
Alabama, Florida, Georgia, Kentucky, Mississippi, 

North Carolina, South Carolina, Tennessee

Zone 1 (red): Highest 
potential risk;
avg indoor radon levels > 
4 pCi/L

Zone 2 (orange): 
Moderate potential  risk;  
avg. indoor radon 2 to 4 
pCi/L

Zone 3 (yellow): Low 
potential risk; avg indoor 
radon < 2 pCi/L

https://www.epa.gov/radon/epa-map-radon-zones-and-supplemental-information






American Lung Association,
State of Lung Cancer, 2023



Radon Mitigation System is recommended when the average indoor radon level is >/= 4 pCi/L.

Tobacco and Radon are synergistic in their carcinogenic effects.

• Exposure to tobacco and radon increases an adult’s risk by 10X.
• Exposure to second-hand smoke and radon increases a child’s risk by 20X.

• Risk for a non-smoking adult at 4 pCi/L is 7 out of 1000 in their lifetime.
• Risk for an adult who smokes or has a history of smoking is 70 out of 1000 in their lifetime.
• Risk for a child exposed to radon and second-hand smoke is 140 out of 1000 in their lifetime.

Tobacco Exposure and Radon Exposure 





Burden of Lung Cancer
Second most common cancer diagnosis in the US

Leading cause of cancer death in the US
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Burden of Lung Cancer in US

Estimated new cases, 
2024

Estimated deaths, 
2024

Incidence rates, 2016-
2020 Death rates, 2017-2021

234,580 125,070 55.0 33.6
Average annual rate per 100,000, 

age adjusted to the 2000 US 
standard population

Average annual rate per 100,000, 
age adjusted to the 2000 US 

standard population

Lung Cancer | Burden Data

SOURCE: American Cancer Society. Cancer Statistics Center. https://cancerstatisticscenter.cancer.org/types/lung-and-bronchus  |  Accessed 1/23/2024.

https://cancerstatisticscenter.cancer.org/types/lung-and-bronchus


Incidence of Lung Cancer, US



Mortality from Lung Cancer, US



Lung Cancer Mortality Rates Across the US



Gender, Racial and Ethnic Disparities, US
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Burden of Lung Cancer in NC

Estimated new cases, 
2024

Estimated deaths, 
2024

Incidence rates, 2016-
2020 Death rates, 2017-2021

8,920 4,640 62.8 38.5
Average annual rate per 100,000, 

age adjusted to the 2000 US 
standard population

Average annual rate per 100,000, 
age adjusted to the 2000 US 

standard population

Lung Cancer | Burden Data

SOURCE: American Cancer Society. Cancer Statistics Center. https://cancerstatisticscenter.cancer.org/types/lung-and-bronchus  |  Accessed 1/23/2024.

https://cancerstatisticscenter.cancer.org/types/lung-and-bronchus
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Incidence Rates: Lung & Bronchus (Late Stage) 
2016-2020 | North Carolina

Lung Cancer | Burden Data from State Cancer Profiles

^ Late Stage is defined as cases determined to be regional or distant. Due to changes in stage coding, Combined Summary Stage (2004+) is used for 
data from Surveillance, Epidemiology, and End Results (SEER) databases and Merged Summary Stage is used for data from Nationa l Program of 
Cancer Registries databases. Due to the increased complexity with staging, other staging variables maybe used if necessary. 

Source: NCI & CDC State Cancer Profiles. https://statecancerprofiles.cancer.gov | accessed:2/26/2024

68% of cases 
are diagnosed 
at Late Stage

https://statecancerprofiles.cancer.gov/


Mission of the NC Advisory Committee 
on Cancer Coordination and Control

• Facilitate the reduction of cancer incidence & mortality for all 
North Carolinians

• Enhance statewide access to quality cancer treatment and 
support services

• Maximize quality of life for all North Carolina cancer survivors, 
patients, and their loved ones through educating and advising…

  government officials, 
  policy makers, 
  public and private organizations, 
  and the general public.





• Test your home 
for radon.

• Eliminate high 
levels.

Educate... local 
governments and 
agencies about… 
clean air initiatives 
in schools, 
communities, 
work places, and 
places of worship.

CALL TO ACTION:   INDIVIDUALS



Encourage local 
government 
agencies to 
develop… clean-
air policies. 

Educate others about 
the need for radon testing 
and mitigation in homes, 
schools, workplaces, 
and public buildings.

CALL TO ACTION:   COMMUNITY



CALL TO ACTION:   SCHOOLS

Test 
buildings 
for radon.

Educate 
legislators and/or 
policymakers 
about the funding 
needed for cancer 
prevention…



CALL TO ACTION:   BUSINESSES

Educate 
employees 
about home 
radon testing. 

Educate 
legislators and/or 
policymakers 
about the funding 
needed for cancer 
prevention…



PROBLEM:  Radon testing in NC ranks 42nd in the nation
15.4 tests per 1000 housing units (American Lung Association, 2022)

PART of the SOLUTION:  NC ACCCC Prevention Subcommittee 
Lung Cancer and Radon Toolkit 

 https://www.dph.ncdhhs.gov/programs/chronic-disease-and-injury/cancer-prevention-and-control-
branch/nc-comprehensive-cancer-control-program-resource-hub#Toolkits-438

 











Radon in NC Public Schools

• EPA of NC Radiation Protection Program (NCRP) pilot survey 
• 20 NC schools, summer 1989 & winter 1990, 400 measurements

• NC DPI expanded this across the state from 1990-1991
• NCRP compiled this and additional data from 1997-1998

•  1102 schools, 23,448 classrooms,  94 counties in NC
• Similar to regional radon levels in residential surveys
• Varies room to room &  summer to winter
•  Test all rooms, close to ground,  cooler months

Average level 1.79 pCi/L
11% of tested classrooms had radon concentrations  > 4 pCi/L

https://www.ncdhhs.gov/divisions/health-service-regulation/north-carolina-radon-
program/north-carolina-schools-and-childcare-facilities

Image by Allexandar on 
Freepik

https://www.ncdhhs.gov/divisions/health-service-regulation/north-carolina-radon-program/north-carolina-schools-and-childcare-facilities
https://www.ncdhhs.gov/divisions/health-service-regulation/north-carolina-radon-program/north-carolina-schools-and-childcare-facilities


Radon in NC Public Schools

North Carolina does not require radon testing or mitigation in 
schools or childcare facilities
North Carolina Senate Bill 384 (approved April 20, 2023)
2023 NC State Budget Provision
• Requires NC DPI to study the status and cost of radon testing 

units in public schools.
• Report to the Joint Legislative Education Oversight Committee 

(anticipated March 2024)
https://ncnewsline.com/briefs/north-carolinas-public-schools-could-be-required-
to-install-carbon-monoxide-radon-detectors/

Image by Allexandar on 
Freepik
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Lung & Bronchus Cancer Incidence & Mortality Rates 
by Race & Ethnicity, US

Lung Cancer is a Health Disparity Issue

American Cancer Society. Cancer Statistics Center. http://cancerstatisticscenter.cancer.org. Accessed 2/5/2024.

©American Cancer Society, 2024.  Incidence Data Source: North American Association of Central Cancer Registries, 2023. Mortality Data Source: National Center for Health Statistics, Center for Disease Control and Prevention, 2023. Average 
annual rate per 100,000, age-adjusted to the 2000, US standard population. Incidence is adjusted for delays when possible. Nevad a and Puerto Rico are not included in national rates (see Resources page).

Incidence Rates, 2016 - 2020 Mortality Rates, 2017 - 2021

http://cancerstatisticscenter.cancer.org/
https://cancerstatisticscenter.cancer.org/resources


Radon Is a Health Disparity Issue 

Image by Allexandar on Freepik

Social Determinants of Health:  Radon Exposure and Lung Cancer Incidence

Historically disadvantaged communities are 
• Less likely to know about radon
• Less likely to test for radon
• Less likely to minimize radon exposure

New strategies are needed in these populations to
• increase awareness of the risks of radon 
• promote radon testing in homes, schools, and businesses
• provide access to radon mitigation in these locations

“Climate Change, Radon Exposure and Lung Cancer.”
 Akinyemiju, T. Smith, V. Zhang, J. Koch, A. Clarke, J. Gibson, P.



Thank you to Phillip Gibson for this invitation to speak and for his 
unwavering efforts in reducing radon exposure to the residents of North 
Carolina. 

Thank you to the NC ACCCC for this opportunity to serve our state.
Thank you to my colleagues at the ACS for help with this presentation.

Thank you to the the US Environmental Protection Agency Region 4 
for allowing me to speak on issues that are so important to the health of all 
who live and work in our region.

Vickie Fowler, MD, FAAFP
WakeMed Physician Practices Primary Care
Chair, North Carolina Advisory Committee on  Cancer Coordination and Control (ACCCC)
American Cancer Society,  Clinical Champion for the Southeast Region
NCAFP Foundation Board, Physician Trustee

THANK YOU FOR YOUR ATTENTION
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