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The case study


The case study (continued)




In this context, you will play the role of an advertising agent in charge of an awareness campaign. You will create at least four slogans and determine different ways to communicate your message.

Creating the context

I ask myself questions
	

	

	

	

	

	

	

	

	


I must
	

	

	

	

	

	

	

	


I think

	

	

	

	

	

	

	

	




Creating the context (continued)
What I know and what I must find out
	What I know
	
	What I must find out

	
	
	 


I prepare my work
	

	

	

	

	

	

	

	

	

	


Reflection
Yes
No
Do I fully understand what I have to do?
(
(
Gathering information

I do research

	

	

	

	

	

	

	

	

	

	

	


I apply my research results

	

	

	

	

	

	

	

	

	

	

	

	


Reflection
Yes
No
Do I fully understand the concepts covered in this situation?
(
(
Completing the case study

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Reflection
Yes
No
Have I considered other approaches?
(
(
Validating the case study 

I justify my approach

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


My evaluation
Use the evaluation grid on the following page to evaluate yourself. Write A, B, C, D or E in the “Me” column of the chart below.

	SSC2—Makes the most of his/her knowledge of science and technology

	Criteria*
	Observable indicators
	Me
	Teacher
	Comments

	1
	Creating the context
	
	(
With help
	

	
	Definition of the goal and 
formulation of the questions for gathering information
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	2
	Gathering information
	
	(
With help
	

	
	Relevance of the information and association with human body systems


	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	3
	Completing the case study
	
	(
With help
	

	
	Preparation of the awareness campaign: slogans and methods 
of transmitting them


	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	4
	Validating the case study
	
	(
With help
	

	
	Justification of various aspects of the awareness campaign


	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	* Evaluation criteria
1
Formulation of appropriate questions

2
Appropriate use of scientific and technological concepts, laws, models and theories

3
Relevant explanations or solutions

4
Suitable justification of explanations, solutions, decisions or opinions




Evaluation grid

	
	E
	The work must be done again.
	The work must be done again.
	The work must be done again.
	The work must be done again.

	
	D
	The goal is not very clearly defined, AND only some of the questions for gathering information are relevant to the case study.
	The selected information is not very relevant.
	The various aspects of the awareness campaign are not very relevant or contain many scientific errors.
	The justification of the slogans is not very credible or varied.

	
	C
	The goal is not very clearly defined, OR only some of the questions for gathering information are relevant to the case study.
	Some of the selected information is relevant and relates to human body systems.
	Some of the aspects of the awareness campaign are irrelevant or contain a few scientific errors.
	The justification of the slogans is partially based on reliable and varied sources.

	
	B
	The goal is clearly defined, and most of the questions for gathering information are relevant to the case study.
	Most of the selected information is relevant and relates to human body systems.
	Most of the aspects of the awareness campaign are relevant and take into account the scientific concepts.
	The justification of the slogans is based on reliable and varied sources.

	
	A
	The goal is very clearly defined, and all the questions for gathering information are relevant to the case study.
	All of the selected information is relevant and relates to human body systems.
	All of the aspects of the awareness campaign are relevant and take into account the scientific concepts.
	The justification of the slogans is based on highly reliable and varied sources.

	
	Observable
indicators
	Creating the context
	Definition of the goal and formulation of the questions 
for gathering information
	Gathering information
	Relevance of the information and association with human body systems
	Completing the case study
	Preparation of the awareness campaign: slogans and methods of transmitting them
	Validating the case study
	Justification of various aspects of the awareness campaign

	
	
	1
	
	2
	
	3
	
	4
	


Pollution: How does it affect health?

The health effects of traffic-related 
air pollution


 Health effects of air pollution




Health effects of air pollution (continued)



Health effects of air pollution (continued)



Health effects of air pollution (continued)



 Health effects of air pollution (continued)



Air pollution: health effects 



Air pollution: health effects (continued)


Air pollution: health effects (continued)


Air pollution: health effects (continued) 

How pollutants damage our health


Scientists are still far from understanding the physiological mechanisms behind the proven links between air pollution and health, especially with regard to respirable particulates. However, the following factors have been identified:1, 10, 21, 22


the oxidizing effect of most air pollutants once they have entered the human body


various inflammatory reactions, particularly in the lungs, caused either by specific toxic chemicals or by fine particulate matter invading the lungs


an increase in blood viscosity, which may lead to the formation of blood clots


interference with pulmonary defence mechanisms against bacteria and viruses, due in part to the presence of fine particulates that may be harmful to the normal cleaning process in the lungs


altered heart rate and reduced diameter of blood vessels


























Cardiovascular�Diseases�(79 457)�37%





Number and Percentage of Deaths, Canada, 1997


(Total number of deaths in 1997: 215 669; Source: Statistics Canada, 1999)








Number and Percentage of Separation by Subgroup Canada 96-97


(Total number of hospitalizations: 3 156 766; Source: Statistics Canada, 1999)








Other�24%





Injury and�Poisoning�(260 978)�8%





Pregnancy
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WHO challenges world �to improve air quality


Stricter air pollution standards could reduce deaths in polluted cities by 15%


OCTOBER 5, 2006, GENEVA – The World Health Organization (WHO) is today challenging governments around the world to improve air quality in their cities in order to protect people's health. The call comes as WHO unveils its new Air quality guidelines with dramatically lower standards for levels of pollutants. WHO believes that reducing levels of one particular type of pollutant (known as PM10) could reduce deaths in polluted cities by as much as 15 percent every year. The Guidelines also substantially lower the recommended limits of ozone and sulphur dioxide.


The Air quality guidelines for the first time address all regions of the world and provide uniform targets for air quality. These targets are far tougher than the national standards currently applied in many parts of the world—and in some cities would mean reducing current pollution levels by more than threefold.


Air pollution is estimated to cause approximately two million premature deaths worldwide per year. More than half of this burden is borne by people in developing countries. In many cities, the average annual levels of PM10 (the main source of which is the burning of fossil and other types of fuels) exceed 70 micrograms per cubic metre. The new Guidelines say that, to prevent ill health, those levels should be lower than 20 micrograms per cubic metre. . . .


Source: World Health Organization, “WHO challenges world to improve air quality” [online news release] � (accessed February 10, 2009).
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Deteriorating air quality in Montréal


by Valérie Maranda�Web release May 31, 2008, 16:00


In spite of the increased use of bicycles and public transit, air quality on the Île de Montréal is still a cause for concern, with an average of 64 days of poor quality air every year. 


According to the newly published report Indicateurs de l’état de l’environnement1 [Environmental Indicators Report], 100 000 more people travelled by bike between 2003 and 2006 than between 1999 and 2002, the two periods studied in the report.


Although 9 000 000 passengers have adopted public transit, there has unfortunately also been an increase of 6.5 percent in the number of cars registered on the island, which means 50 000 more vehicles on the roads. 


Not surprisingly, fuel consumption has also risen—by 100 million litres between the two study periods. Traffic on Montréal’s bridges has increased, too, with 41 000 more vehicles daily than in 2002.


In addition, Montréal’s greenhouse gases have leapt by 600 000 tonnes since 2002. Cars continue to be the principal cause of deteriorating air quality in the city. The worst period occurred in the summer of 2004, when the city suffered 75 days—one in five—of poor air quality. . . .


Source: Valérie Maranda, “La qualité de l’air se dégrade à Montréal,” �Le Plateau [online edition] (accessed February 10, 2009). [Translation]


1.	Conseil régional de l’environnement de Montréal, Indicateurs de l’état de l’environnement. Bilan pour la période 2003-2006 [PDF document] (accessed February 10, 2009).
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Whether visible or imperceptible, air pollution is increasing in our cities and inevitably spikes during heat waves. �What is the real impact of air pollution on our health? Can it make certain illnesses more serious or even trigger �their onset? Has an effect on the death rate been observed?


Many of today’s studies confirm that pollution has damaging effects on our health even at low levels. According to the World Health Organization, “three million people die each year because of air pollution, which is 5 percent of the annual 55 million deaths around the world. Given the margin of error in estimates, the actual annual number of deaths could be anywhere between 1.4 and 6 million.”


What are the risks?


Pollutants can come in different forms. They can be gases or particles that irritate the respiratory tract. Their effects range from reduced breathing capacity to an eventual incidence on the death rate.


In the short term:


POLLUTANTS�
HEALTH EFFECTS�
�
Nitrogen dioxide �(NO2)


�
Irritant gas that can penetrate deep into the lungs. It affects respiratory activity and increases asthma attacks.


In young children, it promotes microbial infections of the bronchi. The effects of this pollutant have not all been identified. It is a good indicator of pollution from cars.�
�
Ozone (O3)


�
Harsh gas, strong irritant to ocular and respiratory mucous membranes. It easily penetrates into the smallest airways. It can thus irritate the nose, eyes and throat, affect pulmonary function and cause shortness of breath and cough. It aggravates asthma attacks.


It seems impossible to determine a minimal threshold below which this pollutant is totally inoffensive. Furthermore, the long-term effects of chronic exposure remain unclear.�
�
Sulphur dioxide (SO2)�
Irritant gas that can lead to asthma attacks and increase acute respiratory symptoms among adults and children: difficulty breathing, coughing fits and asthma attacks.�
�
Respirable suspended particulates�
The biggest particulates are captured in the upper airways. The smallest are the most dangerous because they can penetrate deep into the lungs, carrying toxic compounds.


They increase the risk of acute respiratory infections among children and intensify allergic tendencies or pre-existing pathologies.


A large part of this pollution comes from transportation. Diesel engine emissions are particularly rich in tiny particles. Moreover, some respirable suspended particulates contain polycyclic aromatic hydrocarbons (PAH) with mutagenic and carcinogenic properties.�
�
Carbon monoxide (CO)�
In high doses, it is a cardiorespiratory toxin, which is often lethal.


In low doses, it reduces the oxygenation capacity in brain, heart and muscle tissue.


It is especially harmful to people with heart deficiencies and to fetuses.�
�
Benzene (C6H6)�
Human carcinogenic compound.�
�
Table source: Direction régionale des Affaires sanitaires et sociales (DRASS).





Source: David Bême, “Pollution: Quels effets sur la santé?” [online article] Doctissimo �(accessed February 10, 2009). [Translation]

















Organ systems and their functions


System�
Function�
�
Cardiovascular system�
Circulates the blood, transports nutrients to cells and eliminates waste.�
�
Digestive system�
Breaks down and absorbs nutrients and eliminates waste.�
�
Endocrine system�
Uses hormones to control organ performance. �
�
Excretory system�
Ensures that the body’s waste is excreted. �
�
Lymphatic system�
Works with the immune system to protect the body against foreign microorganisms. �
�
Musculoskeletal system�
Provides the body with support and mobility. �
�
Nervous system�
Controls the entire organism (thoughts, decisions, memories), relays information to the various body parts and interacts with the environment through the sensory organs. �
�
Reproductive system�
Directs sexual reproduction. �
�
Respiratory system�
Helps the body absorb oxygen and expel carbon dioxide. �
�
Source: Marie-Danielle Cyr and Jean-Sébastien Verreault, Observatory: The Human Organism, �Saint-Laurent, Québec: ERPI, 2009, p.139.
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*Evaluation criteria


1	Formulation of appropriate questions


2	Appropriate use of scientific and technological concepts, laws, models and theories


3	Relevant explanations or solutions


4 	Suitable justification of explanations, solutions, decisions or opinions








 SSC2	Makes the most of his/her knowledge of science and technology
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Proof that pollution is harmful to health





. . . The scientific community is now almost unanimous: air pollution has a major negative impact on our health. Air pollution can cause, among other problems, premature deaths, hospitalizations, the onset of various respiratory and cardiovascular illnesses, and  different types of cancer.


The link between air pollution and health has been closely scrutinized for many years. In 2002, a major study published in the prestigious journal The Lancet systematically reviewed research on the subject written over a 20-year period.1


Up until 2002, more than 500 studies on the subject were catalogued every year on the PubMed website, an index of research published in scientific medical journals all over the world. In 2005, the number had risen to almost 1500. Many of these studies covered periods of several years, with numbers of subjects in the millions. 


Does more pollution mean more disease?


The authors of the Lancet study concluded that an increase of air pollutants leads directly to a rise in cardiorespiratory diseases and related mortalities as well as a reduction of up to one or two years in life expectancy. In comparison, according to a recent epidemiological study,2 male smokers live on average 2.7 years less than nonsmokers, and female smokers, 1.4 years less.


Nevertheless, the individual risk of actually contracting an illness or aggravating a health problem be�cause of air pollution is relatively low. In 2002, the World Health Organization estimated that 1.4 percent of all premature deaths in the world could be attributed to air pollution in urban areas; a similar proportion was observed in North America.3


The individual risk is therefore lower than risks associated with other factors, such as smoking, for example. In Canada, air pollution is estimated to cause 16 000 premature deaths a year,4 while smoking claims 45 000 lives.5


Risks that are low, but nonetheless real


Air pollution affects a very large number of individuals—almost the entire population—and the exposure can last a lifetime; this is what worries public health officials the most.20 They also point out that people are relatively captive victims because they can rarely choose the air they breathe, while they can certainly choose whether or not to smoke, for example.


The absolute number of cases of illness and premature death resulting from air pollution thus remains high. After all, a relatively small proportion of a very large number still amounts to an imposing figure.


Finally, effects on human health can be measured even when pollutant levels are extremely low. For ozone and respirable particulates, for example, researchers say they do not know whether a minimal safety threshold exists below which these pollutants would not cause any damage to human health.1


Some examples


The following are a few examples from the Lancet study of the link between air pollution and public health.1


After a period of intense smog in Augsburg, Germany, researchers saw a sharp rise in risk factors among the population for cardiovascular problems, such as cardiac arrhythmia, changes in blood viscosity and altered C-reactive protein levels.6


The results of a study in Boston, United States, showed that levels of respirable particulates in the air (PM2.5) were higher during the days and hours preceding increases in the number of hospital admissions for myocardial infarction.7 


A comparative study of various Swiss cities concluded that pulmonary problems and bronchitis were clearly more frequently in cities where levels of respirable particulates, sulphur dioxide and nitrogen dioxide were higher.8


Authors of a joint Canadian and American study9 observed that air pollution affected the develop�ment of pulmonary function in children: children who moved from a polluted city to one with cleaner air showed improved health.





Who is at risk?


Mainly the heart


Although we might think the opposite, air pollution causes more deaths from cardiovascular disease than from respiratory illness. Many toxic chemical pollutants as well as ultrafine particles in the air can directly affect the cardiovascular system and cause all kinds of damage—inflammation, oxidation, cardiac arrhythmia—even though they enter the body through respiration. Note that cardiovascular disease is generally more common among the population than respiratory illness. This explains in part why air pollution leads to a higher number of deaths from cardiovascular disease.


Due to their prolonged exposure to air pollution, all urban populations are considered at risk, especially people living near highways or industries. However, it is impossible to predict who will be more likely to suffer from an illness since certain genetic predispositions could also affect people’s level of risk.10, 12


Impact on health


Research has identified two types of impact on health: long-term impact from low but prolonged exposure and short-term impact from short-lived but acute exposure.


Long-term effects. Exposure to atmospheric pollutants over a long period, even at low levels, can contribute to the appearance or aggravation of many disorders:1, 10, 13, 14


cardiovascular diseases such as atherosclerosis


pulmonary diseases such as asthma and chronic bronchitis


many types of cancer, particularly of the lungs and bladder


poor lung development in children


greater tendency to develop various allergies. Many specialists believe that air pollution could be one of the factors explaining the increase in allergy cases in recent years.


increase in fertility problems, risks of congenital malformations and infantile mortality


weakening of the immune system and reduced impermeability of mucous membranes (in the digestive and respiratory tracts)


Immediate effects. Many studies conducted over the past 30 years15, 16 showed that the following can be observed during episodes of acute air pollution and for several days afterward: 


an increase in the rates of hospital admissions, deaths, heart attacks and pulmonary problems


an aggravation of existing chronic conditions, both cardiac (arrhythmia, angina, infarctus, heart failure) and respiratory (chronic obstructive pulmonary disease, respiratory tract infection, asthma attacks)


the appearance of ocular irritations and of inflammation of the mucous membranes in the airways and bronchi


greater difficulty breathing and performing strenuous activities



































�Source: Léon René de Cotret, "Pollution de l’air: des effets sur la santé" [online article], �PasseportSanté, June 2006 (accessed February 13, 2009). [Translation]
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The human health effects of poor air quality are far-reaching but principally affect the body's respiratory system and the cardiovascular system. Individual reactions to air pollutants depend on the type of pollutant a person is exposed to, the degree of exposure, the individual's health status and genetics. People who exercise outdoors, for example, on hot, smoggy days increase their exposure to pollutants in the air.


The health effects caused by air pollutants may range from subtle biochemical and physiological changes to difficulty breathing, wheezing, coughing and aggravation of existing respiratory and cardiac conditions. These effects can result in increased medication use, increased doctor or emergency room visits, more hospital admissions and even premature death.


Human respiratory system


The health of our lungs and entire respiratory system is affected by the quality of the air we breathe. In addition to oxygen, this air contains other substances such as pollutants, which can be harmful. Exposure to chemicals by inhalation can negatively affect our lungs and other organs in the body. The respiratory system is particularly sensitive to air pollutants because much of it is made up of exposed membrane. Lungs are anatomically structured to bring large quantities of air (on average, 400 million litres in a lifetime) into intimate contact with the blood system, to facilitate the delivery of oxygen.


Lung tissue cells can be injured directly by air pollutants such as ozone, metals and free radicals. Ozone can damage the alveoli—the individual air sacs in the lung where oxygen and carbon dioxide are exchanged. More specifically, airway tissues which are rich in bioactivation enzymes can transform organic pollutants into reactive metabolites and cause secondary lung injury. Lung tissue has an abundant blood supply that can carry toxic substances and their metabolites to distant organs. In response to toxic insult, lung cells also release a variety of potent chemical mediators that may critically affect the function of other organs such as those of the cardiovascular system. This response may also cause lung inflammation and impair lung function.


Structure and function


The human respiratory system is dominated by our lungs, which bring fresh oxygen (O2) into our bodies while expelling carbon dioxide (CO2). The oxygen travels from the lungs through the bloodstream to the cells in all parts of the body. The cells use the oxygen as fuel and give off carbon dioxide as a waste gas. The waste gas is carried by the bloodstream back to the lungs to be exhaled.


The lungs accomplish this vital process—called gas exchange—using an automatic and quickly adjusting control system. This gas exchange process occurs in conjunction with the central nervous system (CNS), the circulatory system and the musculature of the diaphragm and the chest.


The human respiratory system can be divided into the upper respiratory tract and the lower respiratory tract. The upper respiratory tract includes the following rigid structures:


Nasal cavities: Filter the air we breathe and provide a sense of smell.


Pharynx: Acts in the respiratory and the digestive system.


Larynx: Link between the pharynx and the trachea. Generates the voice with the presence of vocal folds.


Trachea: The trachea is the bond with the lower respiratory tract. This is a flexible structure allowing the air to go down to the lungs.


In addition to gas exchange, the lungs and the other parts of the respiratory system have important jobs to do related to breathing. These include:


•	bringing all air to the proper body temperature


•	moisturizing the inhaled air for necessary humidity


•	protecting the body from harmful substances by coughing, sneezing, filtering or swallowing �them or by alerting the body through the sense of smell


•	defending the lungs with cilia (tiny hair-like structure), mucus and macrophages, which act to remove harmful substances deposited in the respiratory system


Diagram of human respiratory system 















































The respiratory system is sensitive to air pollution. The cardiovascular system can be affected as well.


Human cardiovascular system


The cardiovascular system has two major components: the heart and a network of blood vessels. The cardiovascular system supplies the tissues and cells of the body with nutrients, respiratory gases, hormones and metabolites and removes the waste products of cellular metabolism as well as foreign matter. It is also responsible for maintaining the optimal internal homeostasis of the body and the critical regulation of body temperature and pH.


The inhalation of air pollutants eventually leads to their absorption into the bloodstream and transport to the heart. A wide spectrum of chemical and biological substances may interact directly with the cardiovascular system to cause structural changes, such as degenerative necrosis and inflammatory reactions. Some pollutants may also directly cause functional alterations that affect the rhythmicity and contractility of the heart. If severe enough, functional changes may lead to lethal arrhythmias without major evidence of structural damage to the myocardium.


There also may be indirect actions secondary to changes in other organ systems, especially the central and autonomic nervous systems and selective actions of the endocrine system. Some cytokines released from other inflamed organs may also produce adverse cardiovascular effects, such as reducing the mechanical performance and metabolic efficiency of the heart and blood vessels.


Many chemical substances may cause the formation of reactive oxygen. This oxidative metabolism is considered to be critical to the preservation of cardiovascular function. For example, oxygen-free radicals oxidize low-density lipoproteins, and this reaction is thought to be involved in the formation of atherosclerotic plaques. Oxidized low-density lipoproteins can injure blood vessel cells and increase adherence and the migration of inflammatory cells to the injured area. The production of oxygen-free radicals in heart tissues has been associated with arrhythmias, and heart cell death. . . .





Pyramid of health effects


Air pollution can affect both the respiratory and cardiac systems. The health effects of air pollution can be seen as a pyramid, with the mildest but [more] common effects at the bottom of the pyramid, and the least common but more severe at the top of the pyramid. The pyramid demonstrates that as severity decreases the number of people affected increases.

















Leading causes of hospitalization


Respiratory and cardio�vascu�lar diseases are among the leading causes of hospitaliza�tion in Canada. In 1996-1997 there were 3.16 million hospi�tal admissions in Canada of which cardiovascular and res�pi�ratory diseases accoun�ted for 15 percent and 9 percent, respectively.


Air pollution exacerbates the condition of people with res�piratory and cardiovascular diseases and causes measur�able increases in the rates of hospitalization for these dis�eases. We do not yet under- stand the role of air pollution in causing these illnesses in the Canadian population.





Leading causes of death


Cardiovascular and respiratory diseases are among the lead�ing causes of death in Canada. In 1997, 37 percent and 9 percent of over 200 000 deaths were related to car-diovascular and respiratory disea�ses respectively.


Air pollution causes measu�r-able increases in non-accidental mortality.























Estimating health benefits


When examining a specific pollution-reduction option (such as changing gasoline composition), regulators may estimate the reduction in health effects that are expected and the value to society of avoiding those health problems.


As a society, we pay for the health effects of air pollution in many ways. Additional health care costs for the treatment of these effects may come from any of the following: hospital admissions, visits to the emergency room or doctor's office, home-care service, medication such as inhalers for asthma. Other considerations include lost productivity in the workplace, lost wages due to sick time, out-of-pocket expenses incurred while ill (e.g. additional child-care costs), and, finally, lost quality of life or life itself.


Steps in estimating health benefits


A recent study examined the economic value of reducing the health effects of air pollution by introducing cleaner vehicles and fuels in Canada. This study found that the economic value of avoiding these health effects was $24 billion over a period of 24 years, compared to a cost of $6 billion to implement the program. This methodology has been used by Health Canada and Environment Canada in a number of initiatives to examine the benefits of control measures. . . .


Source: Health Canada, Health Effects of Air Pollution [Web page], May 16, 2006 �(accessed February 11, 2009).








The following is a summary of the main pollutants produced by road traffic and the way they may affect your health:


Nitrogen oxides: These are created when vehicle engines burn nitrogen that is present in the air and nitrogen compounds found in fossil fuels. Nitrogen oxides can irritate airways, especially your lungs.


Carbon monoxide: This gas is produced by incomplete combustion of gasoline and diesel fuel. All engine exhaust contains a certain amount of carbon monoxide, but the amount will increase if your vehicle engine is poorly maintained. Carbon monoxide decreases the ability of your blood to carry oxygen.


Volatile organic compounds (VOCs): These are a large family of carbon-containing compounds that evaporate easily. Engine exhaust contains a number of different VOCs. Some of them, such as benzene and 1,3-butadiene, are cancer-causing agents, although the risk at current levels in the environment is small.


Fine particulate matter: These tiny particles contain many substances, including metals, acids, carbon and polycyclic aromatic hydrocarbons. Some of these particles are emitted in vehicle exhaust, while others are formed in the atmosphere through chemical reactions between the various pollutants found in exhaust. Particulates are known to aggravate symptoms in individuals who already suffer from respiratory or cardiovascular diseases.


Ground-level ozone: This is not emitted directly by vehicle engines but is formed by chemical reactions between nitrogen oxides and VOCs. These reactions are stimulated by sunlight, and this is why concentrations of ground-level ozone are higher during the summer months. Ground-level ozone irritates airways and can trigger reactions in people who have asthma.


Ground-level ozone should not be confused with the ozone layer in the stratosphere, which provides protection from the sun's ultraviolet rays.


The air pollution from road traffic causes �two types of effects on health:


Acute effects: These effects occur rapidly (in a few hours or days) following exposure to high levels of pollutants. In certain cases, air pollution may worsen symptoms for people with existing heart and lung conditions. Scientific research carried out in Canada and in other countries has shown that the number of deaths and hospitalizations related to respiratory and cardiac conditions increases when the levels of ground-level ozone or fine particulate matter increase.


Chronic effects: These occur over time following extended exposures (months or years). Scientific studies in Europe have shown that children living in areas with higher traffic density have more respiratory symptoms than other children.


Source: Health Canada, “Road Traffic and Air Pollution” [Web page], May 2004� (accessed February 11, 2009).





The Québec summit


Québec – The Minister of Health and the mayors of Québec’s main cities met in the capital yesterday to try to find a solution to the problem of poor air quality in the province’s major agglomerations. The meeting concluded with the leaders’ agreement to commission an advertising agency for a case study on the subject. Once the study is completed, the agency will develop an awareness cam�paign on the detrimental health effects of poor quality air. Destined for the general public, the campaign will communicate its message mainly through the use of slogans.
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