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From a public health perspective, radon is second only
to smoking as a cause of lung cancer. It is estimated to
cause about 10% of lung cancers,1,2 or more than 2000

cases each year in Canada. Radon is recognized as a group 1
carcinogen by the International Agency for Research on Can-
cer.3 In addition, there is a synergistic effect between cigarette
smoking and radon gas in the development of lung cancer. At
equivalent levels of radon exposure, people who smoke are at
higher risk for lung cancer than nonsmokers (Box 1).

Radon is a colourless, odourless inert radioactive gas. It
occurs naturally in soil and rocks as uranium decays. Radon
has a half-life of 3.82 days, and it decays into a series of
short-lived radioisotopes (often referred to as radon daugh-
ters or radon decay products) that can be inhaled. The move-
ment of radon gas into basements and ground-level living ar-
eas can result in a much higher level of radiation exposure
indoors than would occur outdoors. Because of this, and be-
cause it is not feasible to reduce the radon level outdoors,
radon-reduction initiatives have been targeted at reducing in-
door exposure.

New Canadian guideline for radon exposure

Health Canada has recently updated its guideline for the ac-
ceptable level of radon in indoor air from 800 Bq/m3 to 
200 Bq/m3 (Box 2).4 (A becquerel, or Bq, is the amount of ma-
terial that will produce 1 nuclear disintegration per second).
This brings the Canadian guideline closer to the guidelines
adopted by other countries. Switzerland has a guideline of
400 Bq/m3, and China, Australia and most of Europe have set
a guideline of 200 Bq/m3.4 The United States continues to
have the most stringent guideline (150 Bq/m3).4 Several Euro-
pean countries have been moving aggressively to develop and
implement strategies to reduce radon exposure. In January
2002, the European Commission established an ongoing 
scientific-led industrial forum aimed at sharing the progress
in radon programs made by over 20 countries and dissemin-
ating research findings to industry and the public.

Even with the new Canadian guideline, lifetime exposure
at 200 Bq/m3 is still associated with a much greater risk of de-
veloping cancer than is permitted by most other guidelines
and standards intended to protect against environmental car-
cinogens. Such guidelines frequently try to reduce the attrib-
utable lifetime cancer risk from the carcinogen of concern to
the range 1 per 10 000–1 000 000. Reduction of the residual
risk for radon exposure to this level is not possible.

Although the new Canadian guideline is welcome and
overdue, the question remains whether the change in the ac-
ceptable level of indoor exposure will reduce the risk for

radon-related cancer. This question is not because of scien-
tific uncertainty, nor is it because of a lack of effective preven-
tive measures.  Instead, this question remains because
Canada does not have a record of aggressive action for publi-
cizing or implementing national action on radon. 

Turning the new guideline into action to reduce radon ex-
posure presents some challenges (Box 3). Although Canadi-
ans spend more time in their homes than in any other indoor
environment, radon exposure, unlike many other environ-
mental hazards, provokes little “outrage.” Radon gas is nat-
urally occurring, is undetectable by smell or sight and, al-
though carcinogenic, it does not result in catastrophic events.
These factors likely contribute to a perceived risk that is less
than the actual risk.
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Box 1: Risk of lung cancer for smokers and nonsmokers, 

by lifetime exposure level4 

Smokers 

• Indoor exposure at 800 Bq/m3: 30/100 

• Indoor exposure at 200 Bq/m3: 17/100 

•  Outdoor exposure: 12/100 

Nonsmokers  

• Indoor exposure at 800 Bq/m3: 5/100 

• Indoor exposure at 200 Bq/m3: 2/100 

• Outdoor exposure: 1/100 

Box 2: Summary of the new Canadian radon guideline4 

• Remedial measures should be undertaken in a dwelling* 
if the annual average radon concentration exceeds  
200 Bq/m3 in the normal occupancy area.† 

• The higher the radon concentration, the sooner remedial 
measures should be undertaken. 

• When remedial action is taken, the radon level should be 
reduced to a value that is as low as is practicable. 

• The construction of new dwellings should involve 
techniques that will minimize radon entry and will 
facilitate post-construction radon removal if necessary. 

*Dwellings include homes, schools, hospitals, long-term care residences 
and correctional facilities. 
†Normal occupancy areas include the parts of a dwelling where a person 
spends more than 4 hours per day. 



Commentary

CMAJ • November 6, 2007 • 177(10)11223300

Measures such as sealing basements against radon intru-
sion, depressurizing soil and improving ventilation have been
proven effective for reducing radon levels. Building remedia-
tion efforts have focused on homes, both because of their de-
sign and because they are where people spend the most time.
Perhaps because remediation of a private home is felt to be
the responsibility of the homeowner and not the government,
there has been little pressure for action from the public and
from nongovernment organizations that are often effective
advocates for environmental measures. A recent publication
by the David Suzuki Foundation is an exception to this.5

How can we ensure that the new guideline
results in action?

Radon levels vary considerably in different parts of Canada.
They can also vary from one house to the next on the same
street owing to differences in soil conditions and home con-
struction. Radon levels are highest in basements and on the
ground floor, and higher stories are generally not affected.
Although testing of individual buildings is necessary, some
radon-prone areas are known. For example, the interior re-
gions of British Columbia have higher levels of radon com-
pared to coastal regions. Although testing has been per-
formed in some provinces and in the United States, we lack
the nation-wide information necessary to construct a useful
radon map of Canada. Such a map would provide useful guid-
ance on where we should focus further efforts for radon test-
ing and reduction. Identification of radon-prone areas would
allow homeowners, public health officials and governments
to focus on the parts of the country where the problem is the
greatest. This might improve the cost-effectiveness,5 but not
the effectiveness of radon-reduction programs.

Although educational materials about radon have been
developed for homeowners,6 we should direct additional ef-
forts to make testing easier and less expensive. Setting up a
hotline for homeowners to request a radon monitor to test
the levels in their home and allowing them to return the
monitor for analysis may increase compliance with testing
recommendations. Approved monitors could be made avail-
able at government offices in areas that have been identified

as being radon prone. Ideally, this would be a national pro-
gram and would be effectively delivered at the local or re-
gional level, possibly through public health units. In addi-
tion, a program to train or certify contractors in radon
reduction and to ensure that radon testing is performed in an
accurate manner may also be helpful. Adding a question
about radon levels to real estate disclosure forms could pro-
vide an additional incentive to homeowners to preform
radon testing.

Governments can lead by example. Although private
homes need to be tested, many public buildings and licensed
facilities such as day-care centres and community-living fa-
cilities are also candidates for radon testing. British Colum-
bia already has a program for testing schools and for miti-
gating exposure when necessary. Action to date has shown
that reduction, typically 75%–90%, is achievable at a rela-
tively moderate cost. If governments publicly commit to per-
forming radon testing for buildings in their jurisdictions,
their advice to the public to test their homes will have more
credibility. Nova Scotia, for example, has already begun test-
ing public buildings.

Recent efforts by occupational health and safety regulators
to restrict smoking in the workplace have reduced this work-
place health risk for a sizable group of Canadians. Like en-
vironmental tobacco smoke, radon is a “nontraditional”
workplace hazard that merits attention. Even if we spend less
time at work than at home, the risk for cancer from radon at
200 Bq/m3 is well above the target risk level set for many
workplace carcinogens. Efforts by occupational health and
safety regulators to assess radon and, where necessary, to re-
duce radon exposure in the workplace may also stimulate
public awareness that the radon is “real.” Many public build-
ings are also workplaces, and workplace health and safety
regulators should be encouraged to adopt the new 200 Bq/m3

guideline as their workplace limit.
Development and application of building code require-

ments designed to prevent the intrusion of radon and other
soil gases into newly constructed buildings may be a sound
preventive measure. The effectiveness of these measures
should be evaluated.

Finally, physicians, particularly primary care physicians
who practise in radon-prone areas, can encourage patients to
have their homes checked for radon. For nonsmokers, this
may be the single most effective measure to prevent lung can-
cer. Physicians’ organizations can play an active role in lobby-
ing governments at all levels to take action to implement the
new radon guideline. Although there have been advances in
the treatment of lung cancer, the relative 5-year survival is
only 14% for men and 17% for women.7 This is still a cancer
with very serious morbidity and mortality — prevention is in-
deed better than cure.
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Box 3: Elements of a successful radon-reduction program 

Information 

• Radon mapping 

• Public awareness 

Testing 

• Make accurate radon monitors readily available to 
homeowners at low or no cost 

Reduction of high levels 

• Provide understandable instructions on what can be done 
by the “do-it-yourselfer” 

• Require certification or other quality assurance testing 
for radon-reduction contractors 
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