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What is Radiation?

Source: https://itu4u.wordpress.com/2015/10/20/new-emf-app-explores-wireless-safety/

Radon gas


Radon is a cancer-causing radioactive gas present almost
everywhere in Canada, but in higher concentrations in homes.



Radioactive radon particles damage cells lining the lungs



Radon leaks through:





cracks in the foundation and walls



through gaps in pipes and cables



unfinished floors



sump pumps

Concentrations are highest during the fall and winter seasons
The Russian roulette
Phenomenon

Source: Health Canada, 2012; Lung Association of Saskatchewan

Seeing the invisible
• Radon is odourless
and colourless.
• Alpha particle
tracks can be seen
using a few tricks

Source: A.Goodarzi@ucalgary.ca

Radon = -particle radiation

FOUR alpha particles are emitted per
atom of decaying radon

DNA breaks

DNA damage = Mutation
DNA damage is usually repaired
by our cells correctly.
However, errors are made...
 DNA damage =  error =
genetic mutation = cancer

A = normal cell
B = cancer cell

Source: A.Goodarzi@ucalgary.ca

A leading cause of lung cancer
• UN study concluded relative risk of
lung cancer increases ~16% for every
100 Bq/m3.
•100 Bq/m3 = one hundred particles
of alpha radiation emitted every
second per cubic metre of air

WHO handbook on indoor Radon, 2009

Radiation doses are measured with
three different units. The easiest way
to conceptualize them is to think of Sir
Isaac Newton under his apple tree.

Becquerel (Bq)

Gray (Gy)

An absolute
measure of
radioactivity.

The dose of
radiation
absorbed by
the ‘object’.

Equivalent to
1 radioactive
disintegration
(particle
emission) per
second
Source: A.Goodarzi@ucalgary.ca

Equivalent
to 1 joule of
energy per
kilogram

Sievert (Sv)
The dose
absorbed by
a body
which has
an effect.

Can be
same as
Gray.

Stanley Watras
• Dec. 14, 1984, at the new Limerick nuclear power plant
in Montgomery County, Pennsylvania, employee Stanley
J. Watras, set off the radiation monitoring devices.
• What was odd was that, at the time, there was no
radioactive material at the site that could have
triggered the detectors.
• The Watras house tested at an astounding 99,900 Bq/m3
of radon.
• The discovery of residential radon spurred U.S.
government agencies to take action.

Source: A.Goodarzi@ucalgary.ca

It’s all about DOSE
Dental
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X-ray
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Life, Mutation or Death?
Outcome
depends on
IR dose
DNA

DSBs

25 mSv IR = 0.5-1 DSB/cell
(low risk of cancer, +1% to lifetime risk)

250 mSv IR = 5-10 DSB/cell
(significant increase in risk of cancer)
2,500 mSv IR = 50-100 DSB/cell
(radiation poisoning, cancer >95% sure)
25,000 mSv IR = 500-1000 DSB/cell
(death is inevitable)

Source A.Goodarzi@ucalgary.ca

Radiation Exposure
1985

2006

As a society, we have never been exposed to more sources
of ionizing radiation than we are today.

Radon remains the single greatest exposure source.

Source: A.Goodarzi@ucalgary.ca

Radon and Cancer
•

Classified as a group 1 carcinogen

•

2nd leading cause of lung cancer

•

16% of all lung cancer deaths in
Canada can be attributed to radon
•

•

Estimated 3,200 Canadian
deaths/yr are due to radon
attributable lung cancer

Lung cancer risk:
•

Non-smoker + Radon = 1 in 20

•

Smoker = 1 in 10

•

Smoker + Radon = 1 in 3

Source: Canadian Cancer Society, 2014; Health Canada, 2014a .

Picture Retrievede: Radon: Reduction Guide for Canadians (Health Canada, 2014)

Radon in Canada
•

The Canadian guideline has been set at 200
Bq/m³ for radon levels in a dwelling

•

Cross Canada Survey of Radon Concentration
in Homes (Health Canada, 2012):
•

7% of households in Canada have radon levels
above 200 Bq/m³

•

16% of Saskatchewan homes had levels above
200 Bq/m³

•

26% of Cypress Health Region homes
Saskatchewan
Source: http://www.mr-radon.ca/wordpress/wp-content/uploads/2012/01/RadonPotentialCanada_web.gif

Radon Home Health Study
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Background


The Cypress Health Region launched a public
awareness campaign to increase local
knowledge of radon and its health risk.



Radon Home Health Study was designed to:


Help the public better-understand household
exposure to radon;



Provide individual, targeted testing and education
to households that include children;



Generate a better understanding of the distribution
of household radon exposure throughout southwest
SK using mapping analysis.
24

Radon exposure during childhood


Exposure during the early years increases the lifetime risk of developing
lung cancer.
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Source: Chen et al, 2013, Canadian lung cancer relative risk from radon exposure for shorter periods in childhood compared
to a lifetime, p.1921

“A child living in a home with very high radon
concentrations for only a short time may have the
equivalent risk of developing lung cancer as a lifetime
exposure to moderate radon concentration.”
Chen et al, 2013

Potential for Prevention


Research modeling the impact of
radon mitigation suggest important
public health benefits.
In Ontario, an estimated 847 people
die each year due to lung cancer
caused by radon (Peterson et al, 2013).



~ 30% of these deaths could be
prevented by remediating homes to
100 Bq/m³.



While HC’s upper limit is set at 200
Bq/m³, a large portion of RALC death
are caused by radon exposure below
the Canadian guideline.



Radon levels are much higher in SK
than in Ontario.



Smoking prevention important in
RALC deaths.

Estimated lung cancer deaths prevented by
remediation at different radon levels in Ontario
Number of deaths prevented



389

233
91
200 BQ/M³

149

150 BQ/M³
100 BQ/M³
Radon Level

50 BQ/M³

Source: Peterson, E., et al. (2013). Lung cancer risk from radon in Ontario, Canada: how
many lung cancers can we prevent? Cancer Causes Control, 2013 (24), 2013-2020.

Methodology


Cluster sampling: identified key communities throughout SW SK.



Participants recruited through public health child health clinics, annual influenza
clinics, and social/traditional media/posters.



Non-random sample

Pictured: Kyla Reimer, Radon Home Health Study staff, raising awareness at
local community flu clinics and recruiting study participants.



Participation included four components:



Sampling occurred over the course of two
winter seasons.
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Results
In total, 179 participants
were recruited



45.9% of homes were above
200 Bq/m³



17.7% are above 400 Bq/m³



5.9% of households had very
high radon levels (>600
Bq/m3)

Percentage of Households (%)



Household Radon Levels, Cypress Health Region
January 2016 - March 2017
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Private Radon Test Results
71 households tested their
homes directly via SDCL



General population (not only
households with children)



36.6% had radon levels above
200 Bq/m³

Private Results in Cypress Health Region
January 2015 - January 2017
Percent of households (%)
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Household environment







36.6% of participants reported having at least one member of
the family sleeping in the basement
On average, most families spend less than 4 hours in the
basement
The majority of households at 59.7% “almost never” open their
windows in the basement
14.5% had a family member who currently smokes (vs. CCHS
rate of 14.2%)
60.4% of participants were not aware that elevated levels of
radon cause lung cancer
Only 6.0% of household had ever tested their home for radon in
the past
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What Can be Done?
• Radon can be found in every home, and
levels may differ in houses in the same
neighbourhood.
• Testing is the only way to know if a home has
a high level of radon.

• Mitigation is highly recommended once
household levels are above 200 Bq/m³
• It can cost a household anywhere between
$500 and $3,500
Source: Health Canada, 2014, Radon Reduction Guide for Canadians
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(Health Canada, 2014a; Health Canada, 2014b)

“RADON LEVELS IN MOST HOMES CAN BE REDUCED BY MORE THAN
80% FOR ABOUT THE SAME COST AS OTHER COMMON HOME REPAIRS
SUCH AS REPLACING THE FURNACE OR AIR CONDITIONER”
- HEALTH CANADA, 2014
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Study summary


Almost 50% of households with children in southwest Saskatchewan
were exposed to unhealthy levels of radon.



Levels ranged from less than 40 Bq/m³ to 2035 Bq/m³



Follow-up education has been provided to all families with elevated
results.



Mitigation was promoted, however, it is uncertain how many have
the means and interest in pursuing formal mitigation.


16.1% of participants with household elevated levels said they were definitely
or not likely to make changes due to financial reasons.



Mitigation locally costs ~$2800-3500.



Follow-up is underway with study participants to determine if they mitigated.

Call to action


Test and know your number!



Mitigation is recommended by Health Canada > 200 Bq/m3,
however there are benefits to reducing below the World
Health Organization’s recommended level of 100 Bq/m3.



Financial barriers exist for lower income families and testing
is not yet mandatory in public spaces where children learn &
play (ie. schools, child care facilities). More advocacy is
needed!
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Questions?
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