
Air pollution affects the health of British Columbians.1-4 Despite significant progress, air quality remains sub-
optimal in many parts of the province. Its health effects have been demonstrated repeatedly even in areas where air 
quality is commonly thought to be good. 

This primer provides a synthesis of current medical understanding of outdoor air pollutants. It aims to update physi-
cians on the major health effects of air pollution on British Columbians and assist them in responding to patient 
concerns on the issue. It is not intended as a tool for patient management.

This primer is also available in an electronic version at http://www.bc.lung.ca/pdf/appendix-guide.pdf, where links to 
all references and appendices can be found. The appendices provide detailed information on the Air Quality Health 
Index and Air Quality Advisories.

associated with slightly higher death counts over the 
short term.

Health is protected over both the long and the short 
term by living in a community with low levels of air 
pollution, working and living away from local sources 
(including traffic), and having clean air indoors.

Air pollution triggers can be mitigated by avoiding local 
sources, choosing climate-controlled indoor spaces, 
and avoiding strenuous physical activity when broad-
cast pollutant levels are high or when near significant 
sources of pollution, such as major roads.

Controlling underlying cardiac and pulmonary diseases 
decreases the effects of air pollutants. As for supple-
ments, small scale studies show that Omega-3 fatty 
acids and Vitamins C and E, limit the adverse cardio-
vascular and respiratory effects of exposure to higher 
levels of air pollution. However, there are currently no 
established recommendations for the routine use of 
specific dietary supplements to prevent the effects of  
air pollution.
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What is air pollution? Where does it come from? 
How is it measured?

  What are the health effects of air pollution?

What is the health burden of air pollution for B.C. residents?

This overview is intended as a quick reference for topics covered in this primer. For a more thorough discussion, see the inside pages.
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Public air quality advice

The Air Quality Health Index is a tool that indicates the  
immediate risk to health of current and near-future levels  
of monitored air pollutants. The B.C. Ministry of  
Environment and Metro Vancouver issue advisories when 
individual air pollutants reach threshold levels of concern.

Air pollutants include gases and particles, which can be 
harmful to human beings or the environment. Primary air 
pollutants are those directly emitted to the atmosphere. 
Secondary air pollutants like ozone are formed in the atmo-
sphere from reactions involving other pollutants. 

Levels of air pollutants vary over time and based on proxim-
ity to source/s. They are influenced by weather, topography 
and emission rates. Local sources, such as outdoor burning, 
smokestacks, or traffic on major roads, can increase the 
exposure levels of individuals.

Air pollution monitors routinely measure a limited number 
of “indicator” gases and particles. They are typically sited to 
identify regional pollutant concentrations and/or to reflect 
the impact of specific sources.

Long-term exposure to air pollutants can lead to cardiovas-
cular and respiratory effects. In addition, exposures as brief 
as hours or days can precipitate sudden respiratory and 
cardiac illnesses or even death. Air pollutant exposure has 
also been linked to pre-term birth, low birth weight, acute 
respiratory infections and otitis media in children.

Studies have linked long-term exposure to current levels 
of air pollution in B.C. to various diseases and premature 
death. Additionally, higher daily pollution levels have been 

Recommendations

   
  

While over the short term some individuals (especially young children, pregnant women and those with cardiac and respiratory 
disease or diabetes) are more susceptible to the effects of air pollutants, the general population will also benefit from the 
recommendations below.

THINGS TO KNOW ABOUT MEDICATION AND DIET

 
•	 Optimal	use	of	cardiac	and	respiratory	medications

based on individual clinical parameters offers  
protection, given acute exposure to particulates  
and ozone.64,65

•	 Small	scale	studies	show	that	Omega-3	fatty	acids
and Vitamins C and E, taken as supplements, limit the  
cardiovascular and respiratory effects of exposure  
 to higher levels of air pollution.66-70  However, there  
are currently no established recommendations for the 
routine use of specific dietary supplements to prevent 
the effects of air pollution.

WAYS TO LOWER EXPOSURE OUTDOORS

 
•	 Commuting	is	a	significant	means		 	
 of air pollution exposure. The highest   
 pollutant concentrations are along major  
 roads. When possible, individuals should  
 limit the time they spend commuting to   
   reduce exposure60 and/or to lessen the amount of  
 pollution they generate, if they drive a vehicle. 

•	When	considering	where	to	live	and	work,	people
should choose a location which is more than 150 meters 
away from major roads.61 High pollutant concentrations 
can be found up to 750 meters from truck routes. 

•	 Patients	should	be	assisted	in	finding	a	“clean	air	
shelter” in their community during wintertime inver-
sions, forest fires and similar circumstances. Examples of 
these shelters are air conditioned spaces (like shopping 
malls) with medium- or high-efficiency air filtration or a 
room with a HEPA filter air cleaner.

THINGS TO KNOW ABOUT INDOOR SPACE

•	 Indoor	spaces	with	central	air	conditioning	limit	 
 exposure to outdoor pollutants.

•	 Installing	HEPA	filters	in	forced	air	furnaces	will	reduce	 
 indoor exposure to particles. 

•	 Stand-alone	air	cleaners	can	improve	air	quality,62,63 
but it is important to select non-ozone generating mod-
els. For a list of air cleaners which should be avoided,  
 see http://www.arb.ca.gov/research/indoor/o3g-list.htm.

•	 Indoor	air	quality	should	be	protected	by	properly	
ventilating cooking spaces, reducing emissions  
from heating, eliminating tobacco smoke and  
mould remediation.

LIMITING OUTDOOR EXERCISE

•	 During	active	exercise,	both	the	rate	and	depth	of	
respiration increase. Respiratory impacts can be  
avoided or limited by exercising earlier during the  
day, when ozone concentrations tend to be lower,  
and as far away as possible from roads, factories  
and smoke. The potential benefits of restricting  
exercise to certain times and places need to be weighed 
against the health benefits that exercise offers.

•	 Concentrations	of	many	pollutants		
	 fluctuate	throughout	the	day.

•	 Patterns	are	different	for	different		
	 pollutants.	

•	 Ozone	is	generated	by	the	action		
	 of	sunlight	on	air	pollutants	and		
	 generally	peaks	in	the	late	afternoon.

•	 PM,	NO2	and	other	traffic-related		
	 emissions	are	higher	during	rush		
	 hours,	especially	in	the	morning.73,74

•	Wood	smoke	level	is	at	its	highest		 	
	 in	the	evening	and	at	night.75

•	 Different	times	of	day	will	have		
	 different	pollutant	mixtures	that	
	 individuals	may	wish	to	avoid.
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  What are the health effects of air pollution?

•	 Indoor	air	concentrations	of	some		
	 pollutants	like	ozone	are	lower.71

•	 Some	outdoor	pollutants	efficiently		
	 penetrate	indoors.	For	PM,	this	is		
	 a	function	of	the	tightness	of	the		
	 building.72

•	 Indoor	pollutant	sources	can	be	signifi-	
	 cant	(e.g.,	tobacco	smoke,	PM	from		
	 improperly	ventilated	cooking	space,		
	 volatile	organic	compounds	from	furni-	
	 ture	or	cleaning	materials,	and	mould).71

•	 Indoor	air	quality	needs	to	be	protected		
	 through	proper	ventilation	and		
	 limiting	the	sources	of	indoor	pollutants.

•	 Staying	indoors	in	hot	weather,	while	a		
	 good	way	to	avoid	pollutants,	may		
	 also	produce	adverse	effects	from	heat.

Epidemiologic studies of long-term (months to years) exposure to air pollution 
show increases in relative risk of death from lung cancer and cardiopulmonary 
diseases.10,11,15,16 Depending on the study, exposure estimates were based on 
measured or modeled levels of traffic, ozone or PM. Here’s a summary of the 
findings on long-term exposure.

Long-term exposure results in: 
•	 Accelerated	development	of	atherosclerosis17,18 
•	 Increase	in	systemic	inflammatory	markers19,20 
•	 Impaired	lung	development	in	children21-24 
•	 Increased	incidence	of	asthma	and	asthma	exacerbations25-31 
•	 More	frequent	pre-term	births	and	low	birth	weight	babies32-37 
•	 Increased	rates	of	otitis	media38,39

Over the short term (hours and days to weeks), air pollution has been  
associated with increased hospitalizations and/or deaths due  
to cardiovascular and respiratory causes.12,13,14  In general,  
respiratory effects and cardiovascular effects have been associated  
with exposure to ozone and PM respectively. Here’s a summary of  
the findings on short-term exposure.

Short-term exposure results in: 
•	 Increased	rates	of	myocardial	infarction	in	those	with	risk	 
 factors for cardiovascular disease40-42 
•	 Increased	incidence	of	cardiac	arrhythmia43,44 
•	 Exacerbation	of	obstructive	respiratory	illness	(e.g.	asthma45-48 and COPD49-51) 
•	 Respiratory	inflammation	and	irritation52-54 
•	 Reduced	lung	function55-57

What is the health burden of air pollution for B.C. residents?

The burden of air pollution is computed based on both measurements and estimates of exposure as well as on equations which 
relate exposure levels to health effects.  The 2003 B.C. Annual Report of the Provincial Health Officer offered a series of estimates 
of annual mortality ranging from 25 to 644 air pollution-related deaths76. “Mid-point” estimates included 712 hospital admis-
sions and 994 emergency department visits per year for B.C. as a whole. A 2008 Canadian Medical Association estimate for B.C. 
projected 306 premature deaths (of which 85% relate to long-term and 15% to short-term exposure), 1,158 hospital admissions, 
8,763 emergency department visits and 2,526,900 minor illnesses related to air pollution during 200877.

Individuals react to air pollution differently. At the population level, it does not look like there is a no-effect threshold level for air 
pollution.58,59 Although for most people, air pollution may be a relatively minor risk, especially over the short term, studies of large 
populations indicate measurable health effects on susceptible individuals and substantial public health impacts. Increased exposure 
has been linked to increased risk. Controlling underlying cardiac and pulmonary diseases decreases the effects of air pollutants. 

What is air pollution? Where does it come from? How is it measured? 

The Air Quality Health Index8 (AQHI) is a tool 
recently introduced to indicate the immediate risk 
to health of current and near-future levels of three 
monitored air pollutants. The B.C. Ministry of Environ-
ment issues Air Quality Advisories6 when specific air 
pollutants reach threshold levels of concern. Because 
the AQHI is an ongoing informational tool, and the AQ 
Advisories a means to encourage action in the face of 
higher levels of specific pollutants, the health mes-
sages they offer at any given time may not be entirely 
consistent.

•	 Commonly monitored outdoor pollutants5 
include particulate matter (PM), with 
aerodynamic diameter ≤10 µm (PM10) and ≤ 2.5 
µm (PM2.5), or fine particulate matter, ozone, 
nitrogen oxides, sulphur dioxide, and carbon 
monoxide. These pollutants are commonly monitored 
because they are associated with a range of respiratory, 
cardiac and other health effects, in addition to having 
an environmental impact.

•	 Pollutant concentrations are important because
they characterize air quality between locations 
and over time, determine the impact of specific 
sources, and indicate the success of measures to 
control emissions. Concentrations are compared to 
provincial and national air quality objectives*.

•	 ”Air toxics,” such as certain metal dusts and organic 
compounds, also pose a risk, especially around point  
 sources, but they are not monitored routinely.

*  For a list of current air quality objectives, 
see: http://www.bcairquality.ca

•	 Air pollution is the presence in the air of gases or
particles, which are potentially harmful to human health 
or the environment. Levels of air pollutants vary by 
proximity to sources, and are influenced by topography, 
weather, as well as local, regional and even global fac-
tors. Some air pollutants like ozone are formed by the 
reaction of primary pollutants with sunlight, heat, water 
vapor, other atmospheric constituents and each other.

•	 Common air pollution sources are transportation
(such as motor vehicles, marine vessels, rail, aircraft), 
outdoor burning, space heating (for instance, from 
wood stoves), industry and construction equipment.

•	 Air quality monitors are typically sited either to
represent concentrations of air pollutants within a region 
or to measure the impact of a particular source, such as 
a large traffic corridor or major industry. Within a region, 
air pollution concentrations may vary substantially, 
influenced by source proximity and topography. Regular 
monitoring of air quality6,7 is conducted throughout B.C. 
by the B.C. Ministry of Environment and by Metro Van-
couver within the Greater Vancouver area. For information 
on specific air pollutants and their concentrations, see: 
http://www.bcairquality.ca and http://www.metrovan-
couver.org/services/air/monitoring/Pages/airqualityindex.
aspx. Environment Canada also produces air quality fore-
casts up to 2 days ahead; see:  
http://www.msc-smc.ec.gc.ca/aq_smog/aqcurrent_e.cfm 
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short term.

Health is protected over both the long and the short 
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Controlling underlying cardiac and pulmonary diseases 
decreases the effects of air pollutants. As for supple-
ments, small scale studies show that Omega-3 fatty 
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and smoke. The potential benefits of restricting  
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Information on air quality is disseminated to the public primarily through
 Air Quality Advisories during periods of poor air quality and the ongoing 

Air Quality Health Index. Both are described in the following pages.



What are Air Quality Advisories? 

•	 Air	Quality	Advisories	are	issued	by	the	B.C.
Ministry	of	Environment	and	Metro	Vancouver	to	
inform	the	public	of	degraded	air	quality	and	to	trig-
ger	actions	(e.g.,	burn	bans,	reduction	in	wood	stove	
use)	to	prevent	or	reduce	emissions.

•	 Advisories	are	issued	when	measured	air	pollution		
	 levels	approach	or	exceed	defined	trigger	thresh-	
	 olds	based	on	established	national	or	provincial	air		
	 quality	objectives.	

•	 Outdoor	air	quality	objectives	have	been	
established	for	particulate	matter	(PM),	ozone,		
nitrogen	dioxide,	sulphur	dioxide	and	carbon	mon-
oxide.1	The	objectives	incorporate	considerations	to	
protect	both	people	and	the	environment.

•	 Historically,	these	objectives	were	used	to	calculate		
	 Air	Quality	Index	(AQI),	a	number	representing	the		
	 value	of	a	single	pollutant	with	the	highest	concen-	
	 tration	relative	to	its	outdoor	air	quality	objective.	

•	 The	AQI	continues	to	be	available	for	B.C.	
communities,	although	the	B.C.	Ministry	of	Environ-
ment	is	promoting	alternatives	to	the	AQI	such	as		
improved	public	access	to	real-time	air	quality	con-
centrations	for	all	monitored	pollutants,	and	the	Air	
Quality	Health	Index	(AQHI)	in	the	most	populated	
areas	of	the	province.	

•	 Although	elevated	levels	of	any	of	the	above	
pollutants	may	trigger	an	air	quality	advisory,	the	vast	
majority		of	such	events	in	B.C.	have	resulted	from	
high	particulate	matter	(PM)	concentrations.	The	ex-
ception		is	in	the	Lower	Fraser	Valley,	where	ozone	
has	been	the	main	cause	for	air	quality	advisories.		

•	 The	number	of	advisories	issued	each	year	
varies	across	the	province.	For	example,	between	
2003	and	2007,	PM-related	advisories	were	issued	
a	total	of	28	times	(69	days	total)	in	Prince	George.	
In	contrast,	four	ozone-driven	advisories	and	one	
PM-driven	advisory	were	issued	in	the	Lower	Fraser	
Valley	during	the	same	period.	

How are Air Quality Advisories issued? 

•	 Air	quality	meteorologists	review	current	air	
quality	levels	along	with	current	and	forecast	meteo-
rological	conditions	to	assess	the	expected	severity	
and	duration	of	an	air	pollution	event.	

•	 This	information	is	used	together	with	local	
knowledge	of	sources	and	air	dispersion	to	deter-
mine	if	an	advisory	should	be	issued.	

How are Air Quality Advisories used? 

•	 Air	Quality	Advisories	may	include	voluntary	and		
	 mandatory	actions	to	effect	a	reduction	in	emissions.	

•	 Voluntary	measures	include	asking	the	public	to	
take	alternative	forms	of	transportation	other	than	
single	occupancy	vehicles.

•	 Mandatory	actions	include	burn	bans	pursuant	to		
	 the	Open	Burning	Smoke	Control	Regulation	and		
	 bans	or	restrictions	on	wood	stove	use	and	back-	
	 yard	burning	as	required	by	local	bylaws.	

•	 Health	messages	have	traditionally	accompanied	
Air	Quality	Advisories.	However,	health	effects	can	
occur	at	pollutant	concentrations	below	those	which	
trigger	advisories.

1	For	a	listing	of	current	air	quality	objectives,	see:	http://www.metrovancouver.org/services/air/monitoring/Pages/airqualityindex.aspx.
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Basic information

•	 The	AQHI	is	a	new	measure	of	air	quality	developed	by
Health	Canada,	Environment	Canada	and	a	variety	
of	provincial,	municipal,	health	and	non-government	
stakeholders.

•	 It	integrates	the	effects	of	three	commonly	
monitored	pollutants,	namely	nitrogen	dioxide,	
ozone,	and	particulate	matter	(PM2.5).2	

•	 Air	quality	is	displayed	on	a	scale	of	1	to	10+,	with	
index	results	presented	within	categories	of	risk	to	
health	(Low,	Moderate,	High	or	Very	High	Health	Risk).	

•	 The	scale	is	based	on	a	study	that	evaluated	increases
in	daily	mortality	following	short-term	fluctuations	of	
pollutants	measured	in	major	Canadian	cities.9	

•	 In	British	Columbia,		ozone	and	nitrogen	oxide	levels	
are	generally	quite	low	(with	some	exceptions).3		
This	means	that	the	AQHI	(based	on	these	two		
pollutants	plus	PM)	may	sometimes	be	low	despite	
high	PM	levels	or	the	presence	of	visible	haze.

•	 The	calculation	of	near	real-time	AQHI	reports	and	
short-term	forecasts	relies	on	a	continuous	air	moni-
toring	network	that	provides	hourly	concentrations	
of	pollutants.

•	 The	monitoring	network	is	currently	available	in
some	British	Columbia	communities	(see		
airhealthbc.ca	or	airhealth.ca),	including	all	major	cen-
tres	and	covering	80%	of	the	provincial	population.

•	 Air	pollution	is	a	risk	factor	for	adverse	birth	
outcomes,	such	as	pre-term	birth	and	low	birth	
weight	babies.	However,	this	is	more	likely	due	to	
long-term	exposure	than	to	the	short-term	fluctua-
tions	that	are	reflected	in	the	AQHI.

Using the AQHI in patient care

There	is	little	direct	evidence	at	this	time	that	short-
term	behaviour	change	can	limit	health	outcomes	
related	to	air	pollution	exposure.	Physicians	should	
therefore	view	the	AQHI	as	an	opportunity	to	reinforce	
messages	of	basic	symptom	management	and	pollution	
avoidance	as	well	as	a	tool	to	support	patients	in	pro-

tecting	themselves	when	the	AQHI	reaches	high	levels.	
Points	for	discussion	are	suggested	below:

•	 Patients	with	cardiovascular	risk	factors	or	established
cardiac	or	obstructive	respiratory	disease	are	at	
higher	risk	for	adverse	effects	related	to	air	pollution.

•	 Patients	with	chronic	respiratory	or	cardiac	health	
conditions	(or	risk	factors)	who	are	on	appropriate	
medications	are	relatively	resistant	to	the	effects	of	
pollutants.

•	 Individuals’	exposure	to	air	pollution	will	vary	by	their
location	and	activity.	Individuals	can	limit	exposure	
by	avoiding	emissions	(such	as	on	busy	roads	and	
downwind	of	industrial	facilities)	at	all	times,	inde-
pendent	of	the	AQHI	level.

•	 Exercise	increases	exposure	to	air	pollutants	due	to	
increased	volumes	of	inhaled	air	and	deeper	inhala-
tion,	which	results	in	more	distal	pollutant	deposition	
in	the	lungs.	With	AQHI	values	4	or	higher,	suscep-
tible	individuals	are	advised	to	reduce	their	short-
term	risk	of	air	pollution	health	effects	by	restricting	
exercise	to	an	indoor	space	with	clean	air.

•	 Susceptible	patients	may	wish	to	identify	a	“clean	
air	shelter”	in	their	community	for	use	as	the	AQHI	
approaches	or	is	forecast	at	value	7	or	higher	(infre-
quent	in	most	B.C.	communities).	This	should	be	an	
indoor	space	with	central	air	conditioning.

•	 While	outdoor	air	quality	is	reflected	in	the	AQHI,	
indoor	air	quality	is	also	important.		Thus,	patients	
should	eliminate	indoor	sources,	such	as	tobacco	
smoke,	and	limit	outdoor	pollutant	entry	through	
the	use	of	HEPA	filters	and	central	air	conditioning.

•	 Responses	to	a	given	concentration	of	air	pollutant/s	
and/or	AQHI	level	will	vary	between	individuals	and		
over	time	within	the	same	individual.

•	 Although	the	AQHI	focuses	on	short-term	health	
outcomes,	long-term	exposure	to	pollutants	is	
estimated	to	cause	three	times	as	many	deaths	as	
short-term	fluctuations.	Everyone	has	a	role	to	play	
in	reducing	emissions	and	working	for	clean	air	every	
day	to	reduce	long-term	exposures.

2	Particles	less	than	2.5	micrometers	in	diameter
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1.	 It’s a hazy day, but the AQHI says air quality is a low  
 health risk. What do I tell my patients?

Haze	is	often	due	to	fine	particulate	matter	(PM)	
and	moisture	in	the	air,	and	PM	is	but	a	minor	
contributor	to	the	overall	index.	Because	of	this,	a	
hazy	day	may	not	trigger	an	increase	in	the	AQHI	
despite	the	presence	of	pollutants	in	the	air.	Con-
versely,	a	high	AQHI	level	may	not	be	accompanied	
by	reduced	visibility.	

2.	 The AQHI is at “low health risk,” but the B.C. Ministry
of Environment has issued an Air Quality Advisory.  
What do I tell my patients?

The	B.C.	Ministry	of	Environment	will	continue	to	is-
sue	Air	Quality	Advisories	as	it	has	in	the	past.	These	
are	calculated	in	a	different	manner	from	the	AQHI.	
Advisories	are	triggered	when	individual	pollutants	
approach	or	exceed	established	national	or	provin-
cial	air	quality	objectives	(comparable	to	national	
Maximum	Acceptable	Levels).	Advisories	are	issued	

Comparing BC Air Quality Advisories and   
the new Air Quality Health Index (AQHI)

Air Quality Advisories

Issued	by	the	B.C.	Ministry	of	Environment/Metro	
Vancouver	in	response	to	high	levels	of	measured	
individual	air	pollutants	
	
	

Issued	in	more	than	35	communities	throughout	
B.C.,	including	the	Lower	Mainland

	
	
Only	issued	when	air	pollution	approaches	or	
exceeds	specific	trigger	levels

	
Incorporates	general	health	messaging	around	pol-
lution	avoidance,	especially	for	vulnerable	persons

May	trigger	voluntary	or	mandatory	actions	to	
reduce	emissions

Air Quality Health Index

An	air	quality	information	tool	developed	by	Health	
Canada/Environment	Canada	and	partners	based	
on	a	Canadian	epidemiologic	study	relating	num-
bers	of	daily	deaths	to	same	day	levels	of	three	
pollutants:	nitrogen	dioxide,	ozone,	and	particulate	
matter

Available	in	Prince	George,	Quesnel,	Kamloops,	
Vernon,	Kelowna,	Nanaimo,	Victoria,	Whistler	and	
Williams	Lake,	and	throughout	Metro	Vancouver	
and	the	Fraser	Valley

Calculated	on	an	ongoing	basis.;	the	AQHI	scale	
(0-10+)	represents	increasing	levels	of	air	pollution-	
related	risk	to	health

Health	advice	keyed	to	index	level	separately	for	
general	population	and	specific	vulnerable	groups

Triggers	no	specific	actions:	currently	an	information	
tool	only

Frequently Asked Questions on 
Air Quality Advisories and the Air Quality Health Index

stations,	but	individual	exposure	will	vary	based	
on	proximity	to	high-pollution	areas.	Long-term	
exposure	to	sources	of	pollutants	can	significantly	
impact	a	patient’s	health	independent	of	AQHI	
levels.	Patients,	particularly	those	with	cardiovascular	
or	obstructive	respiratory	disease	who	live	near	a	
significant	source	of	air	pollutants	such	as	busy	roads	
may	wish	to	protect	their	indoor	air	by	using	a	cen-
tral	air	conditioner	or	HEPA	filters.	

5.			Does the AQHI reflect the air pollution mix in 
British Columbia?

The	AQHI	is	based	on	a	study	using	air	quality	
measurements	in	large	cities	across	Canada,	including	
Vancouver.	In	the	pooled	results,	health	effects	cor-
related	most	strongly	with	nitrogen	dioxide	(NO2)	
levels,	which	is	reflected	in	the	AQHI	calculation.	In	
most	of	British	Columbia,	however,	NO2	concentra-
tions	are	low	and	particulate	matter	is	a	much	more	
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significant	pollutant.	In	many	places	in	B.C.,	especially	
outside	of	highly	urbanized	areas,	it	is	likely	that	the	
AQHI	will	not	correlate	well	with	high	PM	levels.

6.	 What are appropriate physical activity recommendations?

Messages	linked	to	the	AQHI	advise	sensitive	indi-
viduals	to	begin	reducing	outdoor	activities	at	value	
4	on	the	AQHI	scale.	The	risks	of	exposure	to	out-
door	air	pollutants	and	of	physical	inactivity	should	
be	balanced	and	all	patients	should	be	encouraged	
to	be	as	physically	active	as	possible.	

Keep	in	mind	that	outdoor	air	quality	is	only	one	
of	the	contributors	to	individual	patient	symptoms.	
Patients	should	respond	to	increased	symptoms	as	
they	normally	would	(e.g.,	by	using	rescue	medica-
tions	and/or	reducing	activity).	They	may	also	wish	to	
check	the	AQHI	to	see	if	poor	air	quality	could	be	
contributing	to	their	current	symptoms.	

to	protect	the	environment	and	to	encourage	
citizens	to	take	actions	to	reduce	emissions.	Health	
messages	have	traditionally	accompanied	these	advi-
sories	because,	in	general,	health	effects	increase	as	
air	quality	worsens.	Despite	the	low	AQHI,	patients	
should	follow	recommendations	outlined	in	the	
advisories.

3.		 If the AQHI is based on mortality, how can it predict 
symptom exacerbation?

The	link	between	the	AQHI	and	predicted	worsen-
ing	of	patient	symptoms	can	only	be	assumed	on	
the	basis	of	data	on	increased	mortality.	However,	
other	studies	have	linked	increased	symptoms	to	
increased	air	pollution.	

	4.		My patient lives close to a busy road. Will the 
AQHI reflect his/her exposure?

Only	in	part.	The	AQHI	reflects	regional	estimates	
of	short-term	air	quality	based	on	fixed	monitoring	

http://a100.gov.bc.ca/pub/aqiis/air.summary
http://a100.gov.bc.ca/pub/aqiis/air.summary
http://www.bc.lung.ca/pdf/health_and_air_quality_2002.pdf
http://www.bc.lung.ca/pdf/health_and_air_quality_2002.pdf
http://www.bc.lung.ca/pdf/health_and_air_quality_2005.pdf 
http://www.bc.lung.ca/pdf/health_and_air_quality_2005.pdf 
http://www.euro.who.int/Document/E90038.pdf
http://www.euro.who.int/Document/E90038.pdf
http://www.env.gov.bc.ca/air/particulates/agttobsc.html
http://www.env.gov.bc.ca/air/particulates/agttobsc.html
http://www.ec.gc.ca/cleanair-airpur/Monitoring-WS9847D0E3-1_En.htm
http://www.ec.gc.ca/cleanair-airpur/Monitoring-WS9847D0E3-1_En.htm
http://www.ec.gc.ca/cleanair-airpur/Monitoring-WS9847D0E3-1_En.htm
http://www.ec.gc.ca/cas-aqhi/default.asp?lang=En&n=CB0ADB16-1
http://www.ec.gc.ca/cas-aqhi/default.asp?lang=En&n=CB0ADB16-1
http://www.ncbi.nlm.nih.gov/pubmed/18376646?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18376646?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum


on	Population	and	Prevention	Science	of	the	
American	Heart	Association.	
Air	pollution	and	cardiovascular	disease:	a	
statement	for	healthcare	professionals	from	
the	Expert	Panel	on	Population	and	Preven-
tion	Science	of	the	American	Heart	Associa-
tion.	Circulation.	2004	Jun	1;109(21):2655-71.	
Review.	PMID:	15173049	[PubMed	-	indexed	
for	MEDLINE]

11.	Pope	CA	3rd,	Burnett	RT,	Thurston	GD,	
Thun	MJ,	Calle	EE,	Krewski	D,	Godleski	JJ.	
Cardiovascular	mortality	and	long-term	ex-
posure	to	particulate	air	pollution:	epidemio-
logical	evidence	of	general	pathophysiological	
pathways	of	disease.	
Circulation.	2004	Jan	6;109(1):71-7.	Epub	
2003	Dec	15.		PMID:	14676145	[PubMed	
-	indexed	for	MEDLINE]

12.	Vedal	S,	Brauer	M,	White	R,	Petkau	J.	
Air	pollution	and	daily	mortality	in	a	city	with	
low	levels	of	pollution.	
Environ	Health	Perspect.	2003	Jan;111(1):45-
52.	PMID:	12515678	[PubMed	-	indexed	for	
MEDLINE]

Increased hospital admissions

13.	Wilson	AM,	Salloway	JC,	Wake	CP,	Kelly	T.	
Air	pollution	and	the	demand	for	hos-
pital	services:	a	review.	Environ	Int.	2004	
Oct;30(8):1109-18.	Review.	
PMID:	15337356	[PubMed	-	indexed	for	
MEDLINE]

14.	Lipfert	FW.	
A	critical	review	of	studies	of	the	association	
between	demands	for	hospital	services	and	
air	pollution.	Environ	Health	Perspect.	1993	
Jul;101	Suppl	2:229-68.	Review.	
PMID:	8243395	[PubMed	-	indexed	for	
MEDLINE]

Summary of health effects of air pollution

15.	Pope	CA	3rd,	Dockery	DW.	
Health	effects	of	fine	particulate	air	pollution:	
lines	that	connect.	J	Air	Waste	Manag	Assoc.	
2006	Jun;56(6):709-42.	Review.	
PMID:	16805397	[PubMed	-	indexed	for	
MEDLINE]

16.	Health	Canada.	2005.	Estimated	Number	
of	Excess	Deaths	in	Canada	Due	to	Air	Pol-
lution.		Available:	http://www.hc-sc.gc.ca/ahc-
asc/media/nr-cp/2005/2005_32bk2_e.html

 

Contributor to atherosclerosis

17.	Künzli	N,	Jerrett	M,	Mack	WJ,	Beckerman	
B,	LaBree	L,	Gilliland	F,	Thomas	D,	Peters	J,	
Hodis	HN.	
Ambient	air	pollution	and	atherosclerosis	in	
Los	Angeles.	Environ	Health	Perspect.	2005	
Feb;113(2):201-6.	PMID:	15687058	[PubMed	
-	indexed	for	MEDLINE]

18.	Hoffmann	B,	Moebus	S,	Möhlenkamp	S,	
Stang	A,	Lehmann	N,	Dragano	N,	Schmer-
mund	A,	Memmesheimer	M,	Mann	K,	Erbel	
R,	Jöckel	KH;	Heinz	Nixdorf	Recall	Study	
Investigative	Group.	
Residential	exposure	to	traffic	is	associated	
with	coronary	atherosclerosis.	
Circulation.	2007	Jul	31;116(5):489-96.	Epub	
2007	Jul	16.	PMID:	17638927	[PubMed	
-	indexed	for	MEDLINE]

Increase in inflammatory markers

19.	Pope	CA	3rd,	Dockery	DW.	
Health	effects	of	fine	particulate	air	pollution:	
lines	that	connect.	J	Air	Waste	Manag	Assoc.	
2006	Jun;56(6):709-42.	Review.	

20.	Zeka	A,	Sullivan	JR,	Vokonas	PS,	Sparrow	
D,	Schwartz	J.	
Inflammatory	markers	and	particulate	air	
pollution:	characterizing	the	pathway	to	dis-
ease.	Int	J	Epidemiol.	2006	Oct;35(5):1347-
54.	Epub	2006	Jul	14.		PMID:	16844771	
[PubMed	-	indexed	for	MEDLINE]

Impaired lung development in children

21.	Gauderman	WJ,	Vora	H,	McConnell	R,	
Berhane	K,	Gilliland	F,	Thomas	D,	Lurmann	F,	
Avol	E,	Kunzli	N,	Jerrett	M,	Peters	J.	
Effect	of	exposure	to	traffic	on	lung	develop-
ment	from	10	to	18	years	of	age:	a	cohort	
study.	Lancet.	2007	Feb	17;369(9561):571-7.		
PMID:	17307103	[PubMed	-	indexed	for	
MEDLINE]

22.	Horak	F	Jr,	Studnicka	M,	Gartner	C,	Spen-
gler	JD,	Tauber	E,	Urbanek	R,	Veiter	A,	Frischer	T.	
Particulate	matter	and	lung	function	
growth	in	children:	a	3-yr	follow-up	study	
in	Austrian	schoolchildren.	Eur	Respir	J.	
2002	May;19(5):838-45.	PMID:	12030722	
[PubMed	-	indexed	for	MEDLINE]

23.	Pope	CA	3rd.	
Epidemiology	of	fine	particulate	air	pollution	
and	human	health:	biologic	mechanisms	and	
who’s	at	risk?	Environ	Health	Perspect.	2000	
Aug;108	Suppl	4:713-23.	Review.	
PMID:	10931790	[PubMed	-	indexed	for	
MEDLINE]

24.	Pope	CA	3rd,	Dockery	DW.	
Health	effects	of	fine	particulate	air	pollution:	
lines	that	connect.	J	Air	Waste	Manag	Assoc.	
2006	Jun;56(6):709-42.	Review.	

Increased incidence of asthma and asthma 
exacerbations

25.	Pope	CA	3rd.	
Epidemiology	of	fine	particulate	air	pollution	
and	human	health:	biologic	mechanisms	and	
who’s	at	risk?	Environ	Health	Perspect.	2000	
Aug;108	Suppl	4:713-23.	Review.	
PMID:	10931790	[PubMed	-	indexed	for	
MEDLINE]

26.	Koenig	JQ.	
Air	pollution	and	asthma.	
J	Allergy	Clin	Immunol.	1999	Oct;104(4	

Pt	1):717-22.	Review.	PMID:	10518814	
[PubMed	-	indexed	for	MEDLINE]

27.	Peden	DB.	
The	epidemiology	and	genetics	of	asthma	
risk	associated	with	air	pollution.	
J	Allergy	Clin	Immunol.	2005	Feb;115(2):213-
9;	quiz	220.	Review.	PMID:	15696070	
[PubMed	-	indexed	for	MEDLINE]

28.	Trasande	L,	Thurston	GD.	
The	role	of	air	pollution	in	asthma	and	
other	pediatric	morbidities.	J	Allergy	Clin	
Immunol.	2005	Apr;115(4):689-99.	Review.
PMID:	15805986	[PubMed	-	indexed	for	
MEDLINE]

29.	Riedl	MA.	
The	effect	of	air	pollution	on	asthma	and	
allergy.	Curr	Allergy	Asthma	Rep.	2008	
Apr;8(2):139-46.	PMID:	18417056	[PubMed	
-	in	process]

30.	Brauer	M,	Hoek	G,	Smit	HA,	de	Jong-
ste	JC,	Gerritsen	J,	Postma	DS,	Kerkhof	M,	
Brunekreef	B.	
Air	pollution	and	development	of	asthma,	
allergy	and	infections	in	a	birth	cohort.	
Eur	Respir	J.	2007	May;29(5):879-88.	Epub	
2007	Jan	24.	PMID:	17251230	[PubMed	
-	indexed	for	MEDLINE]

31.	McConnell	R,	Berhane	K,	Gilliland	F,	
London	SJ,	Islam	T,	Gauderman	WJ,	Avol	E,	
Margolis	HG,	Peters	JM.	
Asthma	in	exercising	children	exposed	to	
ozone:	a	cohort	study.	
Lancet.	2002	Feb	2;359(9304):386-91.	Er-
ratum	in:	Lancet	2002	Mar	9;359(9309):896.	
PMID:	11844508	[PubMed	-	indexed	for	
MEDLINE]

Increase in pre-term birth and low birth weight 
babies

32.	Brauer	M,	Lencar	C,	Tamburic	L,	Koe-
hoorn	M,	Demers	P,	Karr	C.	
A	cohort	study	of	traffic-related	air	pollution	
impacts	on	birth	outcomes.	Environ	Health	
Perspect.	2008	May;116(5):680-6.	
PMID:	18470315	[PubMed	-	in	process]

33.	Salam	MT,	Millstein	J,	Li	YF,	Lurmann	FW,	
Margolis	HG,	Gilliland	FD.	
Birth	outcomes	and	prenatal	exposure	to	
ozone,	carbon	monoxide,	and	particulate	
matter :	results	from	the	Children’s	Health	
Study.	Environ	Health	Perspect.	2005	
Nov;113(11):1638-44.	PMID:	16263524	
[PubMed	-	indexed	for	MEDLINE]

34.	Srám	RJ,	Binková	B,	Dejmek	J,	Bobak	M.	
Ambient	air	pollution	and	pregnancy	out-
comes:	a	review	of	the	literature.	
Environ	Health	Perspect.	2005	
Apr;113(4):375-82.	Review.	PMID:	15811825	
[PubMed	-	indexed	for	MEDLINE]

35.	Maisonet	M,	Correa	A,	Misra	D,	Jaakkola	JJ.	
A	review	of	the	literature	on	the	effects	of	
ambient	air	pollution	on	fetal	growth.	

Environ	Res.	2004	May;95(1):106-15.	Review.
PMID:	15068936	[PubMed	-	indexed	for	
MEDLINE]

36.	Glinianaia	SV,	Rankin	J,	Bell	R,	Pless-Mulloli	
T,	Howel	D.	
Particulate	air	pollution	and	fetal	health:	a	
systematic	review	of	the	epidemiologic	evi-
dence.	Epidemiology.	2004	Jan;15(1):36-45.	
Review.	PMID:	14712145	[PubMed	-	indexed	
for	MEDLINE]

37.	Slama	R,	Morgenstern	V,	Cyrys	J,	Zutavern	
A,	Herbarth	O,	Wichmann	HE,	Heinrich	J;	
LISA	Study	Group.	
Traffic-related	atmospheric	pollutants	levels	
during	pregnancy	and	offspring’s	term	
birth	weight:	a	study	relying	on	a	land-use	
regression	exposure	model.	Environ	Health	
Perspect.	2007	Sep;115(9):1283-92.	
PMID:	17805417	[PubMed	-	indexed	for	
MEDLINE]

Increased rates of otitis media

38.	Brauer	M,	Gehring	U,	Brunekreef	B,	de	
Jongste	J,	Gerritsen	J,	Rovers	M,	Wichmann	
HE,	Wijga	A,	Heinrich	J.	
Traffic-related	air	pollution	and	otitis	media.	
Environ	Health	Perspect.	2006	Sep;	
114(9):1414-8.	PMID:	16966098	[PubMed	-	
indexed	for	MEDLINE]

39.	Heinrich	J,	Raghuyamshi	VS.	
Air	pollution	and	otitis	media:	a	review	of	
evidence	from	epidemiologic	studies.	
Curr	Allergy	Asthma	Rep.	2004	Jul;4(4):302-
9.	Review.	PMID:	15175145	[PubMed	
-	indexed	for	MEDLINE]

Increased incidence of myocardial infarction in 
at-risk populations

40.	Pope	CA	3rd,	Muhlestein	JB,	May	HT,	
Renlund	DG,	Anderson	JL,	Horne	BD.	
Ischemic	heart	disease	events	triggered	
by	short-term	exposure	to	fine	par-
ticulate	air	pollution.	Circulation.	2006	Dec	
5;114(23):2443-8.	Epub	2006	Nov	13.		
PMID:	17101851	[PubMed	-	indexed	for	
MEDLINE]

41.	Peters	A,	von	Klot	S,	Heier	M,	Trentin-
aglia	I,	Hörmann	A,	Wichmann	HE,	Löwel	H;	
Cooperative	Health	Research	in	the	Region	
of	Augsburg	Study	Group.	
Exposure	to	traffic	and	the	onset	of	
myocardial	infarction.	N	Engl	J	Med.	2004	
Oct	21;351(17):1721-30.	PMID:	15496621	
[PubMed	-	indexed	for	MEDLINE]

42.	Peters	A,	Dockery	DW,	Muller	JE,	Mittle-
man	MA.	
Increased	particulate	air	pollution	and	the	
triggering	of	myocardial	infarction.	
Circulation.	2001	Jun	12;103(23):2810-5.	

PMID:	11401937	[PubMed	-	indexed	for	
MEDLINE]

Increased incidence of cardiac arrhythmia

43.	Peters	A,	Liu	E,	Verrier	RL,	Schwartz	J,	
Gold	DR,	Mittleman	M,	Baliff	J,	Oh	JA,	Allen	
G,	Monahan	K,	Dockery	DW.	
Air	pollution	and	incidence	of	cardiac	ar-
rhythmia.	Epidemiology.	2000	Jan;11(1):11-7.	
PMID:	10615837	[PubMed	-	indexed	for	
MEDLINE]

44.	Routledge	HC,	Ayres	JG,	Townend	JN.	
Why	cardiologists	should	be	interested	in	air	
pollution.	Heart.	2003	Dec;89(12):1383-8.	
Review.	PMID:	14617539	[PubMed	-	indexed	
for	MEDLINE]

Exacerbation of asthma

45.	McCreanor	J,	Cullinan	P,	Nieuwenhuijsen	
MJ,	Stewart-Evans	J,	Malliarou	E,	Jarup	L,	Har-
rington	R,	Svartengren	M,	Han	IK,	Ohman-
Strickland	P,	Chung	KF,	Zhang	J.	
Respiratory	effects	of	exposure	to	diesel	
traffic	in	persons	with	asthma.	
N	Engl	J	Med.	2007	Dec	6;357(23):2348-58.	
PMID:	18057337	[PubMed	-	indexed	for	
MEDLINE]

46.	Koenig	JQ.	
Air	pollution	and	asthma.	J	Allergy	Clin	Im-
munol.	1999	Oct;104(4	Pt	1):717-22.	Review.	
PMID:	10518814	[PubMed	-	indexed	for	
MEDLINE]

47.	Schwartz	J,	Slater	D,	Larson	TV,	Pierson	
WE,	Koenig	JQ.	
Particulate	air	pollution	and	hospital	emer-
gency	room	visits	for	asthma	in	Seattle.	
Am	Rev	Respir	Dis.	1993	Apr;147(4):826-31.	
PMID:	8466116	[PubMed	-	indexed	for	
MEDLINE]

48.	Bates	DV,	Baker-Anderson	M,	Sizto	R.	
Asthma	attack	periodicity:	a	study	of	hospital	
emergency	visits	in	Vancouver.	Environ	Res.	
1990	Feb;	51(1):51-70.	PMID:	2298182	
[PubMed	-	indexed	for	MEDLINE]

Exacerbation of COPD

49.	Sunyer	J.	
Urban	air	pollution	and	chronic	obstructive	
pulmonary	disease:	a	review.	
Eur	Respir	J.	2001	May;17(5):1024-33.	
PMID:	11488305	[PubMed	-	indexed	for	
MEDLINE]

50.	Harré	ES,	Price	PD,	Ayrey	RB,	Toop	LJ,	
Martin	IR,	Town	GI.	
Respiratory	effects	of	air	pollution	in	
chronic	obstructive	pulmonary	disease:	a	
three	month	prospective	study.	Thorax.	
1997	Dec;52(12):1040-4.	PMID:	9516896	
[PubMed	-	indexed	for	MEDLINE]

51.	Sint	T,	Donohue	JF,	Ghio	AJ.	
Ambient	air	pollution	particles	and	the	
acute	exacerbation	of	chronic	obstruc-
tive	pulmonary	disease.	Inhal	Toxicol.	2008	
Jan;20(1):25-9.	Review.	PMID:	18236218	

[PubMed	-	indexed	for	MEDLINE]

Respiratory inflammation and irritation

52.	Andersen	ZJ,	Loft	S,	Ketzel	M,	Stage	M,	
Scheike	T,	Mette	MN,	Bisgaard	H.	
Ambient	Air	Pollution	Triggers	Wheezing	
Symptoms	in	Infants.	Thorax.	2008	Feb	11.	
[Epub	ahead	of	print]	PMID:	18267985	
[PubMed	-	as	supplied	by	publisher]

53.	McCreanor	J,	Cullinan	P,	Nieuwenhuijsen	
MJ,	Stewart-Evans	J,	Malliarou	E,	Jarup	L,	Har-
rington	R,	Svartengren	M,	Han	IK,	Ohman-
Strickland	P,	Chung	KF,	Zhang	J.	
Respiratory	effects	of	exposure	to	diesel	
traffic	in	persons	with	asthma.	
N	Engl	J	Med.	2007	Dec	6;357(23):2348-58.	
PMID:	18057337	[PubMed	-	indexed	for	
MEDLINE]

54.	Ghio	AJ,	Kim	C,	Devlin	RB.	
Concentrated	ambient	air	particles	induce	
mild	pulmonary	inflammation	in	healthy	hu-
man	volunteers.	Am	J	Respir	Crit	Care	Med.	
2000	Sep;162(3	Pt	1):981-8.		
PMID:	10988117	[PubMed	-	indexed	for	
MEDLINE]

Reduced lung function

55.	McCreanor	J,	Cullinan	P,	Nieuwenhuijsen	
MJ,	Stewart-Evans	J,	Malliarou	E,	Jarup	L,	Har-
rington	R,	Svartengren	M,	Han	IK,	Ohman-
Strickland	P,	Chung	KF,	Zhang	J.	
Respiratory	effects	of	exposure	to	diesel	
traffic	in	persons	with	asthma.	
N	Engl	J	Med.	2007	Dec	6;357(23):2348-58.		
PMID:	18057337	[PubMed	-	indexed	for	
MEDLINE]

56.	Brunekreef	B,	Dockery	DW,	Krzyzanows-
ki	M.	
Epidemiologic	studies	on	short-term	effects	
of	low	levels	of	major	ambient	air	pollution	
components.	Environ	Health	Perspect.	1995	
Mar;103	Suppl	2:3-13.	Review.	
PMID:	7614944	[PubMed	-	indexed	for	
MEDLINE]

57.	Brauer	M,	Brook	JR.		
Ozone	personal	exposures	and	health	
effects	for	selected	groups	residing	in	the	
Fraser	Valley.	Atmospheric	Environment.1997	
July;	31(14):	2113-2121

No-effect threshold level for air pollution health 
effects

58.	Brunekreef	B,	Dockery	DW,	Krzyzanows-
ki	M.	
Epidemiologic	studies	on	short-term	effects	
of	low	levels	of	major	ambient	air	pollution	
components.	Environ	Health	Perspect.	1995	
Mar;103	Suppl	2:3-13.	Review.	
PMID:	7614944	[PubMed	-	indexed	for	
MEDLINE]

59.	World	Health	Organization.	2006.	Air	
Quality	Guidelines	Global	Update	2005.	
Available:	http://www.euro.who.int/Docu-
ment/E90038.pdf	

	

http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15173049?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/14676145?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/14676145?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12515678?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15337356?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/8243395?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16805397?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.hc-sc.gc.ca/ahc-asc/media/nr-cp/2005/2005_32bk2_e.html
http://www.hc-sc.gc.ca/ahc-asc/media/nr-cp/2005/2005_32bk2_e.html
http://www.ncbi.nlm.nih.gov/pubmed/15687058?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15687058?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15687058?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17638927?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17638927?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17638927?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17638927?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17638927?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16805397?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16844771?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16844771?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17307103?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17307103?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17307103?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12030722?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12030722?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/10931790?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16805397?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/10931790?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/10518814?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15696070?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15805986?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18417056?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17251230?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17251230?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17251230?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11844508?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11844508?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11844508?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18470315?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18470315?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16263524?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16263524?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15811825?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15068936?ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/14712145?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/14712145?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17805417?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17805417?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17805417?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16966098?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16966098?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16966098?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15175145?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17101851?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17101851?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15496621?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15496621?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15496621?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15496621?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11401937?ordinalpos=5&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11401937?ordinalpos=5&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/10615837?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/10615837?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/10615837?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/14617539?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18057337?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18057337?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18057337?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18057337?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/10518814?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/8466116?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/8466116?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/2298182?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11488305?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/9516896?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/9516896?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18236218?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18267985?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18267985?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18057337?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18057337?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18057337?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18057337?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/10988117?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18057337?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18057337?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18057337?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18057337?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/7614944?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/7614944?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.sciencedirect.com/science/journal/13522310
http://www.ncbi.nlm.nih.gov/pubmed/7614944?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/7614944?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.euro.who.int/Document/E90038.pdf
http://www.euro.who.int/Document/E90038.pdf


Limit time spent commuting

60.	Gulliver	J	and	Briggs	DJ.		
Journey-time	exposure	to	particulate	air	
pollution.	Atmospheric	Environment	2007	
November	41(34):	7195-7207

Live and work in areas with less pollution

61.	BC	Ministry	of	Environment.	2006.	
Environmental	Best	Management	Practices	
for	Urban	and	Rural	Land	Development	
in	British	Columbia:	Air	Quality	BMPs	and	
Supporting	Information.	Available:	http://
www.env.gov.bc.ca/air/airquality/pdfs/aqb-
mps_feb16_06.pdf

Use stand-alone air cleaners to improve indoor 
air quality

62.	Bräuner	EV,	Forchhammer	L,	Møller	P,	
Barregard	L,	Gunnarsen	L,	Afshari	A,	Wåhlin	
P,	Glasius	M,	Dragsted	LO,	Basu	S,	Raaschou-
Nielsen	O,	Loft	S.	
Indoor	particles	affect	vascular	function	in	
the	aged:	an	air	filtration-based	intervention	
study.	Am	J	Respir	Crit	Care	Med.	2008	Feb	
15;177(4):419-25.	Epub	2007	Oct	11.		
PMID:	17932377	[PubMed	-	indexed	for	
MEDLINE]

63.	Barn	P,	Larson	T,	Noullett	M,	Kennedy	S,	
Copes	R,	Brauer	M.	
Infiltration	of	forest	fire	and	residential	wood	
smoke:	an	evaluation	of	air	cleaner	effective-
ness.	J	Expo	Sci	Environ	Epidemiol.	2007	Dec	
5.	[Epub	ahead	of	print].	PMID:	18059421	
[PubMed	-	as	supplied	by	publisher]

Use cardiac and respiratory medications ap-
propriately to limit effects of air pollution

64.	Schwartz	J,	Park	SK,	O’Neill	MS,	Vokonas	
PS,	Sparrow	D,	Weiss	S,	Kelsey	K.	
Glutathione-S-transferase	M1,	obesity,	statins,	
and	autonomic	effects	of	particles:	gene-by-
drug-by-environment	interaction.	
Am	J	Respir	Crit	Care	Med.	2005	Dec	
15;172(12):1529-33.	Epub	2005	Jul	14.		
PMID:	16020798	[PubMed	-	indexed	for	
MEDLINE]

65.	Delfino	RJ,	Zeiger	RS,	Seltzer	JM,	Street	
DH,	McLaren	CE.	
Association	of	asthma	symptoms	with	peak	
particulate	air	pollution	and	effect	modifica-
tion	by	anti-inflammatory	medication	use.	
Environ	Health	Perspect.	2002	Oct;110(10):
A607-17.	PMID:	12361942	[PubMed	-	in-
dexed	for	MEDLINE]

Diets rich in essential fatty acids and antioxi-
dants may be protective

66.	Romieu	I,	Sienra-Monge	JJ,	Ramírez-
Aguilar	M,	Téllez-Rojo	MM,	Moreno-Macías	
H,	Reyes-Ruiz	NI,	del	Río-Navarro	BE,	Ruiz-
Navarro	MX,	Hatch	G,	Slade	R,	Hernández-
Avila	M.	

Antioxidant	supplementation	and	lung	func-
tions	among	children	with	asthma	exposed	
to	high	levels	of	air	pollutants.	Am	J	Respir	
Crit	Care	Med.	2002	Sep	1;166(5):703-9.	
PMID:	12204869	[PubMed	-	indexed	for	
MEDLINE]

67.	Trenga	CA,	Koenig	JQ,	Williams	PV.	
Dietary	antioxidants	and	ozone-induced	
bronchial	hyperresponsiveness	in	adults	with	
asthma.	Arch	Environ	Health.	2001	May-
Jun;56(3):242-9.	PMID:	11480500	[PubMed	
-	indexed	for	MEDLINE]

68.	Grievink	L,	Smit	HA,	Brunekreef	B.	
Anti-oxidants	and	air	pollution	in	relation	to	
indicators	of	asthma	and	COPD:	a	review	
of	the	current	evidence.	Clin	Exp	Allergy.	
2000	Oct;30(10):1344-54.	Review.	No	
abstract	available.	PMID:	10998008	[PubMed	
-	indexed	for	MEDLINE]

69.	Grievink	L,	Jansen	SM,	van’t	Veer	P,	
Brunekreef	B.	
Acute	effects	of	ozone	on	pulmonary	
function	of	cyclists	receiving	antioxidant	
supplements.	Occup	Environ	Med.	1998	
Jan;55(1):13-7.	PMID:	9536157	[PubMed	
-	indexed	for	MEDLINE]

70.	Romieu	I,	Téllez-Rojo	MM,	Lazo	M,	
Manzano-Patiño	A,	Cortez-Lugo	M,	Julien	P,	
Bélanger	MC,	Hernandez-Avila	M,	Holguin	F.	
Omega-3	fatty	acid	prevents	heart	rate	vari-
ability	reductions	associated	with	particulate	
matter.	Am	J	Respir	Crit	Care	Med.	2005	
Dec	15;172(12):1534-40.	Epub	2005	Oct	6.		
PMID:	16210665	[PubMed	-	indexed	for	
MEDLINE]

Facts: Pollutants and staying indoors

71.	Monn	C.	
Exposure	assessment	of	air	pollutants:	a	
review	on	spatial	heterogeneity	and	indoor/
outdoor/personal	exposure	to	suspended	
particulate	matter,	nitrogen	dioxide	and	
ozone.	Atmospheric	Environment.	2001	
Volume	35(1):	1-32

72.	Liu	DL,	Nazaroff	WW.		
Particle	penetration	through	building	cracks	
Aerosol	Science	and	Technology	2003,	
37(7):565

Facts: Pollutants and times of day

73.	World	Health	Organization.	2006.	Air	
Quality	Guidelines	Global	Update	2005.	
Available:	http://www.euro.who.int/Docu-
ment/E90038.pdf	

74.	Brauer	M,	Hoek	G,	van	Vliet	P,	Meliefste	
K,	Fischer	P,	Gehring	U,	Heinrich	J,	Cyrys	J,	
Bellander	T,	Lewne	M,	Brunekreef	B.

Estimating	long-term	average	particulate	
air	pollution	concentrations:	application	of	
traffic	indicators	and	geographic	information	
systems.	Epidemiology.	2003	Mar;14(2):228-
39.	PMID:	12606891	[PubMed	-	indexed	for	
MEDLINE]

75.	Larson	T,	Su	J,	Baribeau	AM,	Buzzelli	M,	
Setton	E,	Brauer	M.	
A	spatial	model	of	urban	winter	wood-smoke	
concentrations.	
Environ	Sci	Technol.	2007	Apr	1;41(7):2429-
36.	PMID:	17438796	[PubMed	-	indexed	for	
MEDLINE]

 

76.	British	Columbia.		Rovincial	Health	Officer.	
2004.		Every	Breath	You	Take….Provincial	
Health	Officer’s	Annual	Report	2003.		Air	
Quality	in	British	Columbia,	a	Public	Health	
Perspective.		Victoria,	B.C.	Ministry	of	Health	
Services.	
Available:	http://www.health.gov.bc.ca/pho/
pdf/phoannual2003.pdf

77.	Canadian	Medical	Association.		2008.		No	
Breathing	Room…National	Illness	Costs	of	
Air	Pollution.		Ottawa,		CMA.	
Available:	http://www.cma.ca/multimedia/cma/
content_Images/Inside_cma/Office_Public_
Health/ICAP/CMAICAPTec_e-29aug.pdf

http://www.sciencedirect.com/science/journal/13522310
http://www.env.gov.bc.ca/air/airquality/pdfs/aqbmps_feb16_06.pdf
http://www.env.gov.bc.ca/air/airquality/pdfs/aqbmps_feb16_06.pdf
http://www.env.gov.bc.ca/air/airquality/pdfs/aqbmps_feb16_06.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17932377?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17932377?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17932377?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17932377?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18059421?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18059421?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16020798?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16020798?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12361942?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12361942?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12204869?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12204869?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12204869?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12204869?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12204869?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/11480500?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/10998008?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/9536157?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/9536157?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16210665?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16210665?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16210665?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.sciencedirect.com/science/journal/13522310
http://www.euro.who.int/Document/E90038.pdf
http://www.euro.who.int/Document/E90038.pdf
http://www.ncbi.nlm.nih.gov/pubmed/12606891?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12606891?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12606891?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17438796?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17438796?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.cma.ca/multimedia/cma/content_Images/Inside_cma/Office_Public_Health/ICAP/CMAICAPTec_e-29aug.pdf
http://www.cma.ca/multimedia/cma/content_Images/Inside_cma/Office_Public_Health/ICAP/CMAICAPTec_e-29aug.pdf
http://www.cma.ca/multimedia/cma/content_Images/Inside_cma/Office_Public_Health/ICAP/CMAICAPTec_e-29aug.pdf

	AirQualityPhysiciansPrimerSP
	Appendix - A Guide to Air Quality Info for the Public - FINAL



