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Radon and Respiratory Health: Addressing 

Hidden Housing Hazards in Health Center 

Communities
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2 Questions
Please add your questions for the speaker in either the Q&A tab or in the Chat 

box.

3 Technical Issues
Please message us in the chat.

4 Recording
This session will be recorded and made available to participants. 



Please say Hi in 
the chat and enter 
your name, 
credentials, 
location, role



The National Nurse-Led Care Consortium (NNCC) is a nonprofit public health 
organization working to strengthen community health through quality, 

compassionate, and collaborative nurse-led care through:

-training and technical assistance
-public health programing 
-consultation
-direct care

To learn more about NNCC, please visit our website at www.nurseledcare.org.
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http://www.nurseledcare.org/
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Commission on Accreditation. 

Successful Completion Requirements:Nurses completing the entire activity and the evaluation tool

may be awarded a maximum of 1.0 contact hourof nursing continuing professional development

(NCPD). To obtain nursing continuing professional development contact hours, you must
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Relevant Financial Relationships:It is the policy of the National Nurse-Led Care Consortium to

require nursing continuing professional development program faculty and planning committee

members to disclose any financial relationship with companies providing funding or manufacturers

of any commercial products discussed in the educational activity. The program faculty and the

planning committee members report they do not have financial relationships with any manufacturer

of any commercial products discussed in the activity.
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10 min - Questions & Wrap-Up

5 min - Welcome

10 min - Nate Burden, Radon Scientist and Consultant

What is radon?

What health centers need to know

I¦5Ωǎ ǊƻƭŜ ƛƴ ƳƛǘƛƎŀǘƛƻƴ

20 min- Nate Burden, Radon Scientist and Consultant

Health impacts of radon exposure

Educating patients on risks

10 min- NCHPH

Screening, education, and mitigation strategies for 

health centers



National Center for Health in Public Housing

ÅWho we are: Established in 2001, NCHPH provides technical 

assistance to enhance the capacity of Public Housing Primary 

Care (PHPC) health centers and other health centers that want 

to provide primary care to residents of public housing, with the 

goal of assisting health centers in meeting program 

requirements, improving performance, supporting program 

development and data analysis.

Å Our mission: To provide training, technical assistance, data 

analysis, partnership building for health centers to support 

improved health outcomes for residents of public housing.

Stay Connected with NCHPH: 

Å X: x.com/nchph.org

Å Facebook: Facebook.com/NCHPHC.org/

Å LinkedIn: Linkedin.com/company/nchph-org

Å Website: https://nchph.org/

Å eLearning Library: https://courses.nchph.org/

Å Email: info@nchph.org

Training and 
Technical 

Assistance

Data 
Analysis and 

Evaluation

Outreach and 
Collaboration

Increase access, quality of health care, and improve health outcomes

http://x.com/nchph.org
https://www.facebook.com/NCHPHC.org/
http://linkedin.com/company/nchph-org
http://linkedin.com/company/nchph-org
http://linkedin.com/company/nchph-org
https://nchph.org/
https://courses.nchph.org/
mailto:info@nchph.org
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Learning Outcomes

By the end of this webinar, participants will be able to:

Discuss the serious health risks associated with radon exposure and its impact on 

community health

State how radon contributes to chronic conditions like COPD and Congestive Heart 

Failure and increases the risk of developing lung cancer

Describe  prevention and mitigation strategies for better health outcomes



Subject Matter Expert

Nate Burden

Environmental Services Training Director, Fidelity 

Inspection and Consulting Services



RADON: A PREVENTABLE INDOOR AIR QUALITY RISK FOR THE BUILT ENVIRONMENT: A FOCUSED TRAINING, ASSESSMENT, AND RECOMMENDED ACTION/SOLUTIONS PRESENTATION

RADON: A PREVENTABLE INDOOR AIR QUALITY RISK FOR THE BUILT 
ENVIRONMENT: A FOCUSED TRAINING, ASSESSMENT, AND RECOMMENDED 

ACTION/SOLUTIONS PRESENTATION

Presenter: Nathaniel L. Burden, Jr., 

nateburden@msn.com

ƀ Radon Scientist, National Radon Training Instructor (Spruce 
Environmental)

ƀ PA DEP Radiation Protection Advisory Committee member
ƀ PA Chapter President & sit on Board of Directors: Indoor 

Environments Association dba American Association of Radon 
Scientists and Technologists (AARST)

Pathway of Prevention

mailto:nateburden@msn.com
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RADON 101 REVIEW

RADON 101 REVIEW

Why is this radioactive toxic radon gas pollutant in our homes, 
schools, workplaces, and child care facilities a big deal?

This radioactive toxic pollutant can cause lung cancer and other
health risks to us and our children.

LŦ ǘƘƛǎ ƛǎ ǎǳŎƘ ŀ ŘŀƴƎŜǊ ǘƻ ǳǎ ŀƴŘ ƻǳǊ ŎƘƛƭŘǊŜƴΣ ǿƘȅ ƛǎƴΩǘ ƛǘ ŀ 
priority to everyone?

Why is radon testing not required for all homes, schools, 
workplaces,and childcare facilities (BUILT ENVIRONMENT)?

THE ANSWER IS BECAUSE RADON IS INVISIBLE!!!!



RISK PERCEPTION IS THE PROBLEM

RISK PERCEPTION IS THE PROBLEM

PERCEPTION, MANY TIMES IS REALITY

ÅCanôt see it.

ÅCanôt smell.

ÅCanôt taste it or feel it.

Å In many minds of the public and us, the radon risk is 

not truly real!.

ÅIt is not on the publicôs radar.

Å Because the risk is not perceived or believed, does 

the danger and outcome disappear?
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Radon Threat Is Invisible, Tasteless, And Odorless, But If..

Radon Threat Is Invisible, Tasteless, And 

Odorless, But If..

People would then test and mitigate radon gas, if it offended the senses!

Radon does not impact the senses!

https://www.rd.com/health/wellness/hidden -signs -of - toxic -mold/
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HOW DO I CONVINCE YOU ABOUT THE RADON HEALTH RISK

HOW DO I CONVINCE YOU ABOUT THE RADON HEALTH RISK
AND THAT YOU SHOULD TAKE ACTION?

READING THE SIGNS OF RISK: LOOK CLOSER!

Sometimes, itôs the small details that count.



Before we talked about radon, let's talk about lung cancer

Before we talked about radon, let's talk about lung cancer

ǒ Cancer is when cellsô DNA/genes are damaged and cannot be

repaired by the body.

ǒ The damaged cells lose their growth control, and multiply.

ǒ These cancer cells can create tumors and can spread and migrate 

to other areas of the body.

Lung cancer is the #1 cancer killer compared to other cancer types.

ǒ Lung cancer usually is not diagnosed till later stages.
ǒ The latter the stage diagnosis, the less survivability.

It was estimated for 2019, more than 228,000 people will be 
diagnosed with lung cancer.

Smoking is the number one cause of lung cancer, RADON IS 
THE SECOND LEADING CAUSE OF LUNG CANCER

For never-smokers, radon-induced lung cancer is the Number #1 

cause of lung cancer.



LUNG CANCER

LUNG CANCER

An estimated 234,580 new cases of 
lung and bronchial cancer were 
diagnosed in 2024.

Around 125,070 people died from 
lung cancer in 2024.

81% of lung cancer deaths in 2024 
were attributed to cigarette smoking.

Lung cancer accounts as the most 
deadliest cancer ïSource: American 
Lung Association

Radon is estimated to be responsible for 
approximately 21,000 lung cancer 
deaths annually, representing roughly 
3% to 14% of all lung cancer cases.
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Cancer Type Estimated Deaths in 2019

LungCancer 142,670
Colorectal Cancer 51,020
Breast Cancer (Female) 41,760
Liver and Bile Duct 31,780
Prostate Cancer 31,620
Leukemia 22,840

LUNG CANCER CAUSED BY RADON21,000 (1995 estimate)

Non-Hodgkin Lymphoma 19,970
Bladder Cancer 17,670
Kidney and Renal Pelvis Cancer 14,770
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Molecular drivers in NSCLC are more often 
described in non-smoker patients and a 
potential association between radon 
exposure and oncogenic-driven NSCLC has 
been postulated.

Radon causes DNA damage and high 
genomic tumor instability, but its exact 
carcinogenesis mechanism and relationship 
with lung cancer remains unknown.

Studies on Radon and Lung Cancer: A Good Starting Reference Review

Studies on Radon and Lung Cancer: A Good Starting Reference Review
Related image

https://pmc.ncbi.nlm.nih.gov/articles/PMC92648
80/

https://www.google.com/url?sa=i&rct=j&q&esrc=s&source=images&cd&cad=rja&uact=8&ved=0ahUKEwj8jYKcmcbSAhUFwiYKHcxMBwkQjRwIBw&url=http%3A//www.keyword-suggestions.com/ZGFuZ2Vyb3VzIHJhZG9uIGxldmVscw/&bvm=bv.148747831%2Cd.ZGg&psig=AFQjCNHnWBrrQ1bvOBXREjxrw-HV681tcQ&ust=1489034150747091
https://pmc.ncbi.nlm.nih.gov/articles/PMC9264880/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9264880/






w!5hb L{ !b 9t! ά/[!{{ !έ I¦a!b

RADON IS AN EPA ñCLASS Aò HUMAN

CARCINOGEN THAT CAUSES LUNG CANCER

Class A: Carcinogenic to Humans

ƀ Class B: Likely to be Carcinogenic to Humans
ƀ Class C: Suggestive Evidence of Carcinogenic Potential
ƀ Class D: Inadequate Information to Assess Carcinogenic Potential
ƀ Class E: Not Likely to be Carcinogenic to Humans

Group A - Carcinogenic to Humans : Agents with adequate human data to 
demonstrate the causal association of the agent with human cancer 
(typically epidemiologic data).

The Weight of Evidence:
1. Epidemiology -human dataðdose response assessment
2. Results of long-term experimental animal bioassays
3. MECHANICS/SCIENCE : Supporting data, including a variety of short -

term tests for genotoxicity and other relevant properties, 
pharmacokinetic and metabolic studies, and structure-activity relationships

THERE IS NO DOUBT THAT EXPOSURE 
TO RADIOACTIVE RADON GAS AND 

ITS RADIOACTIVE DECAY PRODUCTS 
CAN CAUSE LUNG CANCER!



EPA RADON ACTION LEVEL:
KEEP IN MIND THAT EVEN RADON LEVELS BELOW 4.0 PCI/L, STILL POSE A RISK . THE GOAL IS TO MITIGATE 

THE RADON LEVELS AS LOW AS ACHIEVABLE.

© 2014 -2022 Spruce Environmental Technologies, Inc.
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PLEASE NOTE, THERE IS NO SAFE RADON LEVEL! THE EPA 4 PCI/L IS 
NOT BASED FULLY ON HEALTH RISK!

Image result for American Lung Association pa radon
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WARNING: THE ONLY 
WAY TO KNOW IF 
YOU HAVE ELEVATED 
RADON IS TO TEST!!!!
ELEVATED RADON 
LEVELS HAVE BEEN 
FOUND IN THE 
YELLOW LOW 
POTENTIAL RADON 
ZONE ALSO.
The map zones are a 
potential guide only?

PENNSYLVANIA HAS 
THE HIGHEST RADON 
LEVELS MEASURED IN 
THE OVER 17,000 
PCI/L.

EPA ACTION LEVEL IS 4 
PCI/L IN LEHIGH 
COUNTY





https://aarst.org/report -card/
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Penn Hills, 
PA

Emmaus , 
PA

Doylestown, 
PA

RADON LEVELS IN VARIOUS PA LOCATIONS

RADON LEVELS IN VARIOUS PA LOCATIONS

THE ONLY WAY TO KNOW YOUR RADON 
LEVELS IN YOUR BUILDING IS TO TEST!

RADON TESTING IN A BUILDING SHOULD BE A
ñSTANDARD OF CAREò in Pennsylvania.

Almost every single county in PA has shown
some levels above 4.0 pCi/L

http://cedatareporting.pa.gov/Reportserver/Pages/R eportViewer.aspx?/Public/DEP/RP/SSRS/RadonZip
Wexford, PA

http://cedatareporting.pa.gov/Reportserver/Pages/R




Radon exposure is preventable. We can act to reduce lung cancer risk for all Built Environments (both facilities and home-base)

Radon exposure is preventable. We can act to reduce lung cancer 
risk for all Built Environments (both facilities and home -base)

Did you know?

- 11 -15% of 230,000 lung cancer cases 

are attributable to radon

- EPA estimates that 21,000 radon 

induced lung cancer deaths occur 

annually

- Radon is carcinogenic, and long - term 

exposure to radon can cause lung 

cancer

- PA (Lehigh County) has the highest 
recorded radon level in the US (greater 
than 17,000 pCi/L)

- About 40% of PA homes have 

elevated radon levels (above 4 pCi/L)



© 2014 -2022 Spruce Environmental Technologies, Inc.



ɻ Radon-induced Chromosome Damage in Blood Lymphocytes of Smokers

ƀ https://scialert.net/fulltext/?doi=rjet.2012.51.58
ƀ CONCLUSION: The present study reveals significantly higher frequency of chromosome aberrations in 

smoker cells exposed in vitro to radon compared to non -smokers. Thus the synergistic effect of 
smoking and radon is well established.

https://scialert.net/fulltext/?doi=rjet.2012.51.58
https://scialert.net/fulltext/?doi=rjet.2012.51.58


Conclusion: In conclusion we found both 
residential radon and cigarette smoking to be 
associated with increased odds for lung cancer, 
and the difference in ORs (odds ratios) 
according to radon exposure was much greater 
in smokers than in non -smokers.

Therefore, preventative strategies targeting 
radon -related lung cancer should emphasize, 
in addition to radon -reducing repairs and 
ventilation, both smoking cessation and 
withdrawing from second -hand smoking.

Recommendation: Should consider combining radon and smoking cessation messaging together for the public.
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Radon poses the greatest ionizing radiation exposure to the public built environments (homes, schools, childcare buildings, workplaces, etc.)

Radon poses the greatest ionizing radiation exposure to the public built 
environments (homes, schools, childcare buildings , workplaces, etc.)

Radon and decay products dose 
exposure is accumulative from 
all built environments (home, 

school, workplace)



THE FORENSICS OF RADON DECAY PRODUCTS ALPHA RADIATION DAMAGE TO LUNG CELLS: THE BULLETS OF RADIATION TO THE LUNG CELLS!

THE FORENSICS OF RADON DECAY PRODUCTS ALPHA RADIATION DAMAGE TO 
LUNG CELLS: THE BULLETS OF RADIATION TO THE LUNG CELLS!

SO IT IS POSSIBLE 
EVEN ONE ALPHA 
PARTICLE IMPACT 
COULD CAUSE A 
LUNG CELL TO GO 
CANCEROUS.

Keep in mind that cells 
can repair some damage, 
but not all.
Other factors, genetic 
predisposition, other 
carcinogenic exposures. 
Long -term and 
cumulative damage.

THE HIGHER THE 
RADON LEVEL, THE 
HIGHER THE RISK

THE LONGER THE 
EXPOSURE THE 
HIGHER THE RISK

IF YOU SMOKE, THE 
RISK OF LUNG 
CANCER IS HIGHER

GENETIC 
DISPOSITION ALSO 
PLAYS A PART.

LATENCY PERIOD 
IS AROUND 5 -25 
YRS RADON 
EXPOSURE



THE KEY POINT FOR RADON TOXICITY FOR CHILDREN

THE KEY POINT FOR RADON TOXICITY FOR CHILDREN


