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Lead, mercury and cadmium concentrations in Canadians, 2012
and 2013
Lead, mercury and cadmium all exist in the environment and can therefore be found in trace amounts in the blood of Canadians.
Chronic and high-level exposure to these metals can cause health issues including musculoskeletal and/or neurological problems
(see About lead, mercury and cadmium). Lead, mercury and cadmium blood concentrations were measured in respondents aged 3
to 79 years in the Canadian Health Measures Survey (CHMS) in 2012 and 2013.

Lead
In 2012 and 2013, the vast majority (96%) of Canadians aged 3 to 79 years had detectable levels of lead in their blood. The average concentration of
blood lead was 1.1 micrograms per decilitre (µg/dL). Males had a significantly higher blood lead concentration (1.2 µg/dL) compared with females (0.97
µg/dL) (Chart 1). Of all age groups, young people aged 12 to 19 years had the lowest blood lead concentration (0.64 µg/dL), while the oldest age group,
60 to 79 years, had the highest (1.6 µg/dL) (Chart 1). Canadians aged 20 to 79 years had a significantly higher blood lead concentration (1.2 µg/dL)
compared with those aged 3 to 19 years (0.68 µg/dL) (data not shown).

Cigarette smoke is a known source of lead exposure for Canadians. Individuals aged 12 to 79 years, who reported smoking cigarettes daily or
occasionally, had a significantly higher blood lead concentration (1.5 µg/dL) compared with non-smokers (1.0 µg/dL) (data not shown).

Health Canada has a blood lead guidance value for the general population of 10 µg/dL.  A guidance value is the level above which follow-up actions
may be considered to reduce exposure. Nearly all of Canadians aged 3 to 79 had a blood lead concentration below that level (data not shown).
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Mercury
In 2012 and 2013, the CHMS detected total mercury in the blood of 61% of Canadians aged 3 to 79 years. Total mercury includes organic (such as
methylmercury) and inorganic mercury. The average concentration of total mercury in blood was 0.79 microgram per litre (µg/L) (Chart 2). The average
concentration was similar for males (0.76 µg/L) and females (0.81 µg/L). Average concentrations of total mercury in blood tended to be higher in the
older age groups (Chart 2). Adults aged 20 to 79 years had a higher concentration of total mercury in blood (0.92 µg/L) compared with children and
youth aged 3 to 19 years (0.42 µg/L) (data not shown).



Mercury, specifically methylmercury, is commonly found in certain types of fish or seafood.  Canadians who reported eating fish or seafood known to
have higher levels of methylmercury (such as shark, marlin, swordfish, fresh/frozen/canned tuna) within the last month, had a significantly higher
concentration of total mercury in their blood (1.9 µg/L), compared with those that did not report eating any of those types of fish or seafood (0.68 µg/L)
within the past month (data not shown).

Health Canada has established a guideline for mercury blood concentration of 20 µg/L for the general adult population and 8 µg/L for children, pregnant
women and women of childbearing age.  Nearly all Canadians aged 3 to 79 had blood mercury concentrations below the general adult population
guideline levels (data not shown).

Cadmium
In 2012 and 2013, the CHMS detected cadmium in the blood of 85% of the Canadian population aged 3 to 79 years. The average blood cadmium
concentration was 0.33 µg/L. There was no significant difference between males (0.29 µg/L) and females (0.37 µg/L) (Chart 3). Average concentrations
of cadmium in blood tended to be higher in the older age groups (Chart 3). Adults aged 20 to 79 years had a significantly higher concentration of
cadmium in blood (0.42 µg/L) compared with children and youth aged 3 to 19 years (0.12 µg/L) (data not shown).
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In addition to being a known source of lead, cigarette smoke is also a known source of cadmium exposure. People who reported smoking cigarettes
daily or occasionally had a significantly higher concentration of cadmium (1.6 µg/L) in their blood compared with non-smokers (0.22 µg/L; data not
shown).

There is currently no intervention level set out by Health Canada for cadmium in blood.

About lead, mercury and cadmium
Lead is a naturally occurring metal released into the environment by natural processes including erosion and volcanic activity.  However, through
industrial activities, including the historical use of leaded gasoline, lead has been released into the environment. People may also be exposed to lead
through the food they eat, the water they drink and cigarettes they smoke.  

Lead can be harmful to people of all ages. Although 10 µg/dL is the concentration at which action is recommended to reduce lead exposure, there is
evidence to indicate that negative health effects are occurring at lower concentrations of exposure.  In infants and children, exposure to low levels of
lead may have subtle effects on their intellectual development and behaviour.  They are particularly vulnerable to the harmful effects of lead because
their growing bodies absorb lead more easily and get rid of it less efficiently than adults. In adults, the strongest scientific evidence to date suggests
low levels of lead exposure may cause a small increase in blood pressure.

Mercury is a naturally occurring heavy metal. Use of mercury in consumer products has decreased over the years but it still may be found in products
such as medical devices (thermometers, dental amalgam and certain blood pressure devices). Organic mercury, such as methylmercury, may be
absorbed following the consumption of certain types of fish and seafood.

Total mercury levels in blood above the recommended guidelines (> 20 µg/L) may cause numbness and tingling in the extremities, blurred vision,
deafness, lack of muscle coordination and intellectual impairment, as well as adverse effects on the cardiovascular, gastrointestinal and reproductive
systems. Prenatal exposure may interfere with development of the central nervous system and can cause neurological and developmental delays in
the unborn baby.

Cadmium is present in the environment from natural processes, such as forest fires and volcanic emissions, and from industrial activities such as
smelting. The main sources of exposure to Canadians are through ingestion of food, or inhalation at heavy metal/cadmium smelter workplaces, and
cigarette smoke.

Lead concentrations were measured in whole blood and are presented in micrograms per decilitre (μg/dL). Total mercury and cadmium concentrations
were also measured in whole blood, but are presented as micrograms per litre (μg/L). All concentrations are presented as a geometric mean, which is
a type of average that is less influenced by extreme values than the traditional arithmetic mean. The geometric mean provides a better estimate of
central tendency for highly skewed data. This type of distribution is common in the measurement of environmental chemicals in blood and urine.

Data
Additional information on lead, mercury, cadmium and many other environmental substances are presented in Health Canada’s Third Report on Human
Biomonitoring of Environmental Chemicals in Canada.

Additional information is available at Canadian Health Measures Survey.

For more information on the Canadian Health Measures Survey, please contact Statistics Canada's National Contact Centre (toll-free 1-800-263-1136; 1-
514-283-8300; infostats@statcan.gc.ca).
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