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LUNG CANCER INCIDENCE

 REGION PROVINCE

Total # lung + 

bronchus cancer 

diagnoses IN 

2024

Population 

Attributable Risk 

(PAR) for Radon-

Induced Lung 

Cancer

Estimated number of lung 

cancers attributable to 

radon PER YEAR

One new radon-

induced lung 

cancer case every 

_____

Pacific Coastal BC 2800 3.06% 86 cancers / year 4 day, 6 h

BC 1200

YK 21

AB 2800
SK 860
MB 970

NWT 21
ON 10700
QC 9900
NB 870
NS 1150
PE 160
NL 600

Canada Total 32052 13.49% 4324 cancers / year 2 hours

17 h , 36 minAtlantic 17.90% 498 cancers / year

1 day, 16 h

Prairie and NWT 894 cancers / year 9 h, 48 min

Central 2443 cancers / year 3 h, 35 min

Pacific Interior 

and Yukon
17.93% 219 cancers / year

19.23%

11.86%



Small Cell Lung Cancer
Age-standardized incidence rate (ASIR) per 100,000 people

Adenocarcinoma
Age-standardized incidence rate (ASIR) per 100,000 people

2009

LUNG CANCER INCIDENCE



TWO OF FIVE LUNG CANCERS 
ARE NOT DUE TO TOBACCO SMOKING

LUNG CANCER INCIDENCE



ENVIRONMENTAL LUNG CANCER

RADON GASARSENIC

ASBESTOS
AIR POLLUTION (forest fire, industry)



CAUSES OF LUNG CANCER

RISK 
MODIFIERS
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EXPOSURES ARE CONNECTED
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WHY IS THIS IMPORTANT?



HOW CAN WE (ALL)
RESPOND?



LEARN and COMMUNICATE



RADON (and PM2.5)

 BASICS



RADON = PARTICLE RADIATION

Moves at 15,000 km/sec





RADON ENTRY
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22 year ½ life

FOUR alpha particles are 
emitted per atom of 
decaying radon

Radon Decay Products Precipitate



Alpha
Radiation

X-rays

CANCER 
RISK

RADIATION DOSE

WHY so CANCER causing?



Measured in Becquerels (Bq)/m3



Alpha particles impact DNA



WHY so CANCER causing?

Photon
(e.g. x-ray, gamma-ray)

Particle
(e.g. from radon)



DNA damage CLUSTERING effects

Relatively straight-
forward repair



DNA damage CLUSTERING effects



RADON = LUNG CANCER

+16% to life lung cancer risk
per 100 Bq/m3



CLASSIFICATIONS

INTERNATIONAL 
AGENCY FOR 
RESEARCH ON 
CANCER www.iarc.fr

ABSOLUTELY

PROBABLY

POSSIBLY

UNSURE

LIKELY NOT



COMBUSTION PARTICULATES

Measured in micrograms (μg)/m3



PARTICULATE MATTER

PM2.5





COMBUSTION PARTICULATES

Volatile Organics

Toxic Metalloids



MIXED EXPOSURE



MIXED EXPOSURE



RADON in our 
Built Environment



Analysing 
Residential 
Radon in 

CANADA



INGREDIENTS of a radon problem

LOCATION
(REGION, COMMUNITY)

BUILT 
ENVIRONMENT

DEMOGRAPHICS
+BEHAVIOUR



www.crosscanadaradon.ca



1:3

1:5
1:6

1:3
1:75

REGIONS MATTER58.1% 24.2% 17.8%
<100 Bq/m3 100-199 Bq/m3 ≥200 Bq/m3



COMMUNITIES MATTER



BUILDINGS MATTER

A. GOODARZI for Public 

Health Ontario Rounds

Contact: A.Goodarzi@ucalgary.ca 

for permissions





BUILDINGS MATTER



BUILDINGS MATTER





COMMUNICATING IS IMPORTANT
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www.crosscanadaradon.ca
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Webcrawler
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AVG Search
AOL
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Windows Live
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Norton Safe Search
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GOOGLE search TRENDS
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GOOGLE search TRENDS
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What do they reflect, and how are they useful?

Relative interest over time 
(% of maximum observed)

Search Term = “___________________”
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GOOGLE search TRENDS

Drift, Short-term Interest, Seasonality
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GOOGLE search TRENDS

Notable Event Severity, Call-to-Action Effectiveness
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GOOGLING “RADON”

Top Questions
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Total volume = 12.6M searches
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50,000-250,000 people per month

GOOGLING “RADON” OVER TIME 
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WEEK % of MAX Searches Search Change relative to 5y Avg.
2024-08-31 18.27 10763.3 -1488.10
2024-09-07 21.92 12915.9 664.55
2024-09-14 20.09 11839.6 -411.78
2024-09-21 18.27 10763.3 -1488.10
2024-09-28 21.92 12915.9 664.55
2024-10-05 18.27 10763.3 -1488.10
2024-10-12 29.23 17221.2 4969.86
2024-10-19 182.67 107632.8 95381.38
2024-10-26 82.20 48434.7 36183.36
2024-11-02 60.28 35518.8 23267.43
2024-11-09 45.67 26908.2 14656.81

Example – The 2024 Cross Canada 
Radon Survey released October 
23rd, 2024 (>50x articles)

KNOWLEDGE to ACTION

A. GOODARZI for Public Health Ontario 
Rounds

Contact: A.Goodarzi@ucalgary.ca for permissions



GOOGLE search TRENDS
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June 2014 -  CBC publicizes 2012 
Cross Canada Radon Survey

Oct 23, 2024 -  Mass media 
publicity of 2024 Cross 
Canada Radon Survey

Fall 2008 - Start of 
national radon 

program

June 2007- 
Canadian guideline 

changed to 200 
Bq/m3

2007-2013 – Federal 
building radon testing 
project and the 2007-

2009 residential radon 
testing program, 

development of C-NRPP 
(became active as of 

2014)
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Nov 2012 – First radon 
action month via 

‘Take Action on Radon’

TAOR contract 
held by NB Lung

TAOR contract held by CARST-
CAREX-CCS (Term 1, Term 2)

Jan 2014 – First media article on 
[Evict Radon National Study] Citizen Science
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www.crosscanadaradon.ca
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STUDY media releases
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TIME-ACTIVITY PATTERNS



TIME-ACTIVITY PATTERNS
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CANADIAN DOSIMETRY

0.1 1 10 100

BEFORE

Rate of Alpha Particle irradiation
from residential radon exposure (mSv/year)

n>6,000 
people in 
Canada

WEIGHTED AVG = 3.72 mSv/y

0 1 2 3 4 5 6

Pacific Coast

Pacific Interior, Yukon

Prairies and NWT

Central Canada

Atlantic Canada

CANADA
2019-25

2023-25
2020-23
2019-20



POPULATION-LEVEL
INTERVENTIONS



High radon is a Solvable Issue
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BUILDING CODES
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BUILDING CODES
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LUNG CANCER SCREENING



LUNG CANCER SCREENING



TEST for ‘LIFETIME’ radon exposure

CANADIAN DOSIMETRY



EXPERIMENTAL TRIAL
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CORRELATE radon to 210Pb in toenails

CANADIAN DOSIMETRY



NEED METAL FREE LABORATORIES





PERSONALIZED dosimetry



PERSONALIZED dosimetry
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EXPERIMENTAL TRIAL
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