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The quality of indoor air in Canadian households: Volatile organic compounds

Volatile organic compounds (VOC) are a large group of compounds that are contained in common household
products used to maintain and build our homes such as paint and cleaning products. When using these household
products, the chemicals contained may be released into the indoor air we breathe.

Some VOCs, namely benzene and toluene, are known to be toxic at very high concentrations. Exposure to VOCs at
high levels could result in potential health effects such as dizziness or headaches, or more serious effects such as
an altered immune response, certain types of cancers or neurological problems. While exposure to high
concentrations of VOCs has been associated with health risks, a person's exposure to VOCs does not necessarily
mean that it will affect their health. Factors such as the amount a person is exposed, the duration and timing of
exposure, and the toxicity of the VOC are all important factors to consider when determining whether adverse
health effects may occur in Canadian households.

The Canadian Health Measures Survey (CHMS) measures the residential air concentration of 88 VOCs, including
the group of VOCs known as BTEX (benzene, toluene, ethylbenzene, m- & p-xylene and o-xylene), in a
representative sample of Canadian households with respondents ranging from 3 to 79 years old.

Overall, the results show that generally Canadian households are not at risk of the presence of these compounds in
their households, and on average, the indoor air concentrations are below Health Canada's guidelines.

Results from the fourth cycle of the CHMS (2014 and 2015) show that the national average for indoor air
concentration for toluene in Canadian households was 6.5 μg/m3. This was well below the Health Canada guideline
for indoor air concentrations for a chronic exposure limit of 2,300 μg/m3 for toluene.

The average indoor air concentrations of the other BTEX compounds were 1.1 μg/m3 for benzene, 3.3 μg/m3 for m-
& p-xylene, 1.1 μg/m3 for o-xylene, and 0.99 μg/m3 for ethylbenzene. No Canadian indoor air guidelines are
available for benzene, ethylbenzene or xylenes, but it is recommended that levels be as low as possible.

The average benzene, o-xylene and toluene concentrations in the indoor air of Canadian households were similar
between Cycle 2 (2009 to 2011) and Cycle 4 (2014 and 2015) of the CHMS. However, the average ethylbenzene
concentration in the indoor air of Canadian households decreased from 1.4 μg/m3 in Cycle 2 to 0.99 μg/m3 in
Cycle 4. At the same time, there was a decrease in average m- & p-xylene concentration from 4.9 μg/m3 for
Cycle 2 to 3.3 μg/m3 in Cycle 4.



The Daily, Tuesday, October 31, 2017

Component of Statistics Canada catalogue no. 11-001-X2

Chart 1
Average concentrations¹ of BTEX² compounds found in indoor air samples of Canadian
households, Canadian Health Measures Survey, Cycle 2 (2009 to 2011) to Cycle 4 (2014 and 2015)
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1. Concentrations are presented as a geometric mean (µg/m³).
2. BTEX refers to the benzene, toluene, ethylbenzene, and xylene compounds.
Note(s): Any results less than the limit of detection (LOD) are assigned a value equal to half the value of the LOD.
Source(s): Statistics Canada, Canadian Health Measures Survey.

Common sources of BTEX compounds in the household

Certain sources in the household may increase the indoor air levels of BTEX compounds including different garage
configurations and smoking habits at home.

For example, results from Cycle 4 show the highest concentration of benzene was associated with dwellings with
an attached garage that had a direct entry into the home (1.9 μg/m3) compared with dwellings that did not
(1.3 μg/m3) or dwellings that had no garage at all (0.93 μg/m3). This was a similar trend for other BTEX compounds
but differences in concentrations were only found between dwellings with an attached garage with a direct entry into
the home and dwellings that had no garage at all.
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Chart 2
Average concentrations¹ of BTEX² compounds in indoor air samples of Canadian households
with selected garage configurations, Canadian Health Measures Survey, Cycle 4 (2014 and 2015)
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1. Concentrations are presented as a geometric mean (µg/m³).
2. BTEX refers to the benzene, toluene, ethylbenzene, and xylene compounds.
3. For the response "Yes, but with no door into the home", readers should use the values for toluene, ethylbenzene, m- & p-xylene and o-xylene with caution. These
data have a coefficient of variation from 16.7% to 33.3%.
Note(s): Any results less than the limit of detection (LOD) are assigned a value equal to half the value of the LOD.
Source(s): Statistics Canada, Canadian Health Measures Survey.

Concentrations of BTEX compounds were also significantly higher in households that permitted smoking inside the
home compared with non-smoking households but only for benzene (2.4 versus 1.1 μg/m3), toluene
(11.0 versus 6.2 μg/m3) and ethylbenzene (1.4 versus 0.95 μg/m3).
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Chart 3
Average concentrations¹ of BTEX² compounds in indoor air sample of Canadian households,
Canadian Health Measures Survey, Cycle 4 (2014 and 2015)
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1. Concentrations are presented as a geometric mean (µg/m³).
2. BTEX refers to the benzene, toluene, ethylbenzene, and xylene compounds.
3. For the response "Yes", readers should use the values for toluene, m- & p-xylene and o-xylene with caution. These data have a coefficient of variation from 16.7%
to 33.3%.
Note(s): Any results less than the limit of detection (LOD) are assigned a value equal to half the value of the LOD.
Source(s): Statistics Canada, Canadian Health Measures Survey.

Note to readers

Cycle 4 of the CHMS was conducted from January 2014 to December 2015.

Data files containing information on household- and respondent-level results for indoor air are now available.

Data presented here represent household level data.

Significant differences presented here refer to statistically significant differences between categories unless otherwise stated (p < 0.05).

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.
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Sustainable Development Goals

On January 1, 2016, the world officially began implementation of the 2030 Agenda for Sustainable
Development—the United Nations' transformative plan of action that addresses urgent global challenges over
the next 15 years. The plan is based on 17 specific sustainable development goals.

The release Canadian Health Measures Survey: Indoor air volatile organic compound data is an example of
how Statistics Canada supports the reporting on the Global Goals for Sustainable Development. This release
will be used in helping to measure the following goals:

Definitions, data sources and methods: survey number 5071.

Available in CANSIM: table 117-0028.

For more information, or to enquire about the concepts, methods or data quality of this release, contact us
(toll-free 1-800-263-1136; 514-283-8300; infostats@statcan.gc.ca) or Media Relations (613-951-4636;
mediahotline@statcan.gc.ca).

http://www.un.org/sustainabledevelopment/development-agenda/
http://www.statcan.gc.ca/imdb-bmdi/5071-eng.htm
http://www5.statcan.gc.ca/cansim/a03?lang=eng&pattern=117-0028&p2=31
mailto:infostats@statcan.gc.ca
mailto:mediahotline@statcan.gc.ca

