Questions sur les lectures/ Questions on the Readings
1. Répondre aux questions 1 à 9 et 11 à 15 à la fin du Chapitre 10 du livre Essentials of Environmental Health
Answer questions 1 to 9 and 11 to 15 at the end of Chapter 10 of the book Essentials of Environmental Health
1) a) Smog (smoke + fog) = a mixture of pollutants, mostly ground-level ozone, produced by chemical reactions in the air involving smog-forming chemicals. These chemicals can come from both anthropogenic sources (i.e. caused by human activities) and natural sources. A lot of smog-forming chemicals come from the burning of petroleum-based fuels (ex. gasoline). Time periods when there is a lot of smog in the environment are linked to heavy motor vehicle traffic, sunshine, high temperatures, and calm winds or temperature inversion (weather condition in which warm air is trapped close to the ground instead of rising).

b) Air pollution = presence in the air (or introduction into the air) of a substance (ex. gas, dust, fumes, or other particles) that is not found in perfectly clean air, and that has harmful or poisonous effects to human and animal health, and to plants and the environment in general (ex. acid rain, global warming, etc.).

c) Criteria air pollutants = a group of very common air pollutants regulated by the US Environmental Protection Agency on the basis of criteria (information on health and/or environmental effects of pollution). These are present everywhere in the US; examples of criteria air pollutants are: ozone, nitrogen oxides, carbon monoxide, sulfur dioxide, particulate matter, and lead.

d) Normal ambient air = air that surrounds us, that we normally breathe (i.e. containing 78% nitrogen, 21% oxygen, and trace amounts of argon, carbon dioxide, hydrogen, helium, and other gases)
2) SHORT-TERM AND LONG-TERM EFFECTS OF AIR POLLUTION

Short-term effects (temporary): penumonia, bronchitis, discomfort (irritation to nose, throat, eyes, skin; headaches, dizziness, nausea), wheezing, coughing
Long-term effects: chronic respiratory diseases (ex. emphysema), lung cancer, heart disease; chronic obstructive pulmonary disease
Younger children are more sensitive to pollution, because their immune systems are usually weaker.

See powerpoint 2, slides 18 and 19 for more examples.

3) AIR POLLUTION ENVIRONMENTAL IMPACTS; NOx AND SO2 DAMAGES
Air pollution damages the environment in many different ways; it reduces visibility in national parks (ex. Grand Canyon in the US), and can thus interfere with aviation (i.e. flying). It is correlated with harm to forests, lakes and other bodies of water, wildlife, and buildings. A lot of the structures in major cities around the world are blackened due to years of exposure to smog and smoke (since urban areas tend to have more air pollution). 
Nitrogen oxides are produced from burning fuels, including gasoline and coal, and react with volatile organic compounds to form smog; these are also major components of acid rain. Although the primary source of nitrogen pollution is fertilizer used in agriculture, approximately 25% of nitrogen generation (in the form of nitrogen oxides) is the product of combustion of fossil fuels (ex. gasoline used in automobiles, as well as other fuels such as natural gas, diesel oil, and coal). 
Sulfur dioxide is a gas produced by burning sulfur contaminants in fuel (ex. coal). Power plants that use high-sulfur coal or do not have effective emission controls are a source of SO2. Some industrial processes , including production of paper and smelting of metals, also produce sulfur dioxide, which can form sulfuric acid (H2SO4), a strong acid that contributes to acid rain. 
Acid rain is the precipitation of acidic compounds formed when components of air pollution (ex. SO2 and NOx) interact with other components in the air such as water, oxygen, and oxidants. Eventually, the acid rain settles on the earth, creating abnormally high levels of acidity that are potentially damaging to the environment, wildlife, and human health (ex. acid rain is believed to harm forests and certain species of fish, and to contribute to the deterioration of structures - ex. damage caused to ancient marble-faced monuments and structures in London). Both of these pollutants are emitted by installations such as electric utility plants. 
4) a) Stationary sources (i.e. fixed emitters of air pollutants) are a type of anthropogenic sources of air pollution. These include electric generating plants, factories and manufacturing complexes, oil refineries, chemical plants, and incinerators.
b) Mobile sources of air pollution (i.e. moving sources of air pollutants) are also a type of anthropogenic sources. These include on-road vehicles (ex. cars, trucks, buses), off-road vehicles (ex. dune buggies, snowmobiles), and nonroad vehicles (ex. airplanes, ships, trains).
c) Natural sources of air pollution are those that are not the result of any human activities, ex. volcanic ash, dusts, and organic materials carried by the wind.

d) Anthropogenic sources of air pollution are those that result from human activities. For examples, refer to a) and b). 
5) GROUND LEVEL VS STRATOSPHERE OZONE

Ozone occurs naturally in the stratosphere, where it protects the earth from ultraviolet light, however its levels have been increasing on ground-level as well. Found near ground level, ozone in smog stems from a series of chemical reactions among the products of combustion of fossil fuels (including gasoline) in combination with various chemicals found in products such as solvents and paints. The health effects attributed to ground-level ozone include respiratory difficulties such as reduced lung function, exacerbation of allergic respiratory disease, local irritation of the eyes and respiratory tract, and reduction of the ability to fight off colds and related respiratory infections. Besides reducing visibility, environmental effects include damage to forests and plants and oxidation effects that cause damage to certain kinds of fabric and rubber.
A lot of human activities are hypothesized to have reduced the ozone layer.
6) CARBON MONOXIDE EFFECTS AND AT-RISK GROUPS

Carbon monoxide is a colorless, odorless, poisonous gas, produced by the incomplete burning of solid, liquid, and gaseous fuels. Appliances fueled with natural gas, liquified petroleum (LP gas), oil, kerosene, coal, or wood may produce CO. Burning charcoal produces CO and car exhaust contains CO.

Inhaled carbon monoxide aggravates coronary heart disease, as well as circulatory, lung, and respiratory diseases, due to reduced oxygen-carrying capacity of the blood and increased demand on the heart and lungs. Carbon monoxide has 210 times more affinity for binding with hemoglobin in the blood than oxygen does. The combination of carbon monoxide and hemoglobin is called carboxyhemoglobin. High levels of carboxyhemoglobin limit the oxygen-carrying capacity of blood.18 Patients who suffer from carbon monoxide poisoning can experience a range of symptoms, such as visual disturbances and impairment of mental and physical functioning. Exposure to high levels of CO can result in death or serious health consequences.
Smokers are exposed routinely to carbon monoxide from tobacco smoke, although this level of exposure is not sufficient to cause death. People working in poorly ventilated mines and present in a an area where there is indoor use of unventilated charcoal barbecues and inappropriate use of ovens (powered by natural gas) for space heating are most vulnerable to the effects of CO. 

7) TEMPERATURE INVERSION AND CREATION OF SMOG

The term temperature inversion refers to an atmospheric condition during which a warm layer of air stalls above a layer of cool air that is closer to the surface of the earth; it is the reverse of the usual situation in which the air closer to the surface of the earth is warmer than the air in the upper atmosphere. Solar radiation causes the earth's surface to become heated and warms the air near the surface. The usual temperature gradient (hot air below and cool above) allows convection of warm air from the earth's surface into the upper atmosphere, thus removing pollutants from the breathing zones of people. During a temperature inversion, pollutants (e.g., smog, smog-forming chemicals, and VOCs) can build up when they are trapped close to the earth's surface. Continuing release and build-up of smog-forming pollutants from motor vehicles and other sources during an inversion worsens air pollution, and causes for smog to be produced through various chemical reactions.
8) EXPOSURE TO DIESEL EXHAUST, ADVERSE CONSEQUENCES, AND VULNERABLE GROUPS

Diesel exhaust has been identified as a probable carcinogen in various studies in a meta-analysis, due to its association with elevated risk of lung cancer. 

Diesel exhaust, a complex mixture of particles and gases, includes the element carbon, condensed hydrocarbon gases, and polycyclic aromatic hydrocarbons (PAHs), the latter suspected of being carcinogens. Other constituents are hundreds of organic and inorganic compounds, some of which are regarded as toxic air pollutants. Most of the particles in diesel exhaust are very fine and capable of being inhaled deeply into the lungs where they may have a carcinogenic effect.
Likely to be more vulnerable to the effects of diesel exhaust exposure than adults are children, whose defenses to ward off disease are not as well developed as those of adults. Children who ride in school buses powered by diesel engines are exposed to diesel exhaust. Residents (both children and adults) of urban areas may be exposed to diesel exhaust from motor vehicle traffic. For example, adolescent residents of upper Manhattan in New York City were reported to receive frequent exposures to diesel exhaust from vehicles that travel on city streets.

9) FINE PARTICULATE MATTER AFFECTING RESPIRATORY SYSTEM

Fine particulate matter has been linked to lung damage, bronchitis, and early mortality. It is also known to irritate the eye, nose, and throat. Its general health effects include respiratory system irritation, lung damage, and development of bronchitis. The parts of the respiratory system most likely to be affected by PM are the trachea, bronchi, bronchioles, and alveoli.
10) N/A

11) EXAMPLES OF HISTORICALLY SIGNIFICANT FATAL INCREASES IN AIR POLLUTION RELATED TO INCREASES IN MORTALITY

-In a study conducted in New York City, there was a positive correlation between total daily mortality and increased air pollution (SO​2 and smoke shade).
-Daily mortality was related to particulate air pollution in St. Louis, Missouri, and the counties in eastern Tennessee. Researchers estimated the daily mortality rate associated with gaseous air pollution and particulate air pollution—inhalable particles (PM10) and fine particles (PM2.5). For each 100 micrograms per cubic meter increase in PM10, the total mortality was reported to increase by 16% in St. Louis, Missouri, and by 17% in the eastern Tennessee counties. Weaker associations were reported for PM2.5; associations between mortality and gaseous pollutants (e.g., SO​2, NO2, and O​2) were not statistically significant.

- Another study conducted by Dominici et al. found that daily variations in PM10 and daily variations in mortality were positively associated. Cardiovascular and respiratory mortality were more closely related to particulate pollution than were other forms of mortality.

12) SBS VS BRI

Sick building syndrome (SBS) is an example of a condition ascribed to indoor air pollution. SBS is used to describe situations in which building occupants experience acute health and comfort effects that appear to be linked to time spent in a building, but no specific illness or cause can be identified. The complaints may be localized in a particular room or zone, or may be widespread throughout the building. It is a temporary phenomenon that is relieved when affected persons are no longer inside the building. Symptoms of SBS can include headache, respiratory tract irritation, dry skin, and fatigue, although the cause of these symptoms is unknown. Possible causes of SBS are inadequate building ventilation, chemical contaminants, and biological contaminants.
On the other hand, building related illness (BRI) is used when symptoms of diagnosable illness are identified and can be attributed directly to specific airborne building contaminants/pollutants. Examples of BRIs are Legionnaires' disease and hypersensitivity pneumonitis.
Sources of indoor air pollution that can cause adverse effects to human health are chemicals released from modern building and furnishing materials, mold and bacteria, chemicals from cleaning products, combustion gases from fireplaces and wood-burning stoves, animal hair and dander, chemical fumes from paints and solvents, gases including radon sweeping through foundation, outdoor air pollutants, carbon monoxide fumes from attached garage, and cigarette smoke (which contains some 4000 chemicals).
13) WHAT ARE GREENHOUSE GASES AND HOW THEY CONTRIBUTE TO GREENHOUSE EFFECT

Greenhouse gases are gases that may accumulate in the atmosphere, that have been released from natural sources and anthropogenic activities such as the burning of fossil fuels. These gases contribute to the greenhouse effect by absorbing/trapping infrared radiation (ex. carbon dioxide and chlorofluorocarbons) emitted from the Earth's surface and radiating it as heat in all directions, causing the earth's temperature to rise. 
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Figure 1. An ecological model of 4 domains of physical activity. Adapted from Salls et al'* with permission of the publisher. Copyright
© Annual Reviews, 2006.




Image - The Greenhouse effect

14) METHODS FOR THE CONTROL OF GREENHOUSE GASES

-The Kyoto Protocol is an international and legally binding compact that was initiated in Kyoto, Japan, in 1997. The purpose of the protocol is to reduce emissions of greenhouse gases that are believed to be the cause of recent climate changes. The protocol requires developed countries to reduce their emissions by targeted amounts.
-The Copenhagen Accord was an agreement between various countries that asserted that climate change is a major contemporary environmental challenge that should be addressed by curbing greenhouse gases. Delegates proposed that any increase in global temperature between the years 2010 and 2050 should be kept below 2 degrees Celsius. This international conference ultimately may have the positive effect of increasing the world's awareness of control of greenhouse gases and related issues.
In addition to the above mentioned agreements, a number of other steps can be taken to reduce the emission of greenhouse gases and prevent global warming: 

· Increase the efficiency of older power plants.

· Develop more renewable and alternative energy sources (e.g., wind turbines and solar panels) - MOST EFFICIENT (in my opinion)

· Use energy-efficient designs in home construction and electrical appliances; try to reduce dependence on such appliances.

· Increase the fuel efficiency of motor vehicles as in the use of hybrid gas-electric and other high-mileage designs.

· Increase the use of public transportation.

15) Global warming is defined as an increase in the near surface temperature of the Earth. It has occurred in the distant past as the result of natural influences, but the term is most often used to refer to the warming predicted to occur as a result of increased emissions of greenhouse gases. Scientists generally agree that the Earth's surface has warmed by about 1 degree Fahrenheit in the past 140 years.
ARGUMENTS FOR GLOBAL WARMING (COULDN'T FIND ANY AGAINST)

According to the National Oceanic and Atmoshperic Administration, the earth's surface temperatures actually have increased during the past century. Since the end of the 19th century, temperatures at the surface of the earth have increased generally by about 0.74 degrees Celsius, and for the past 50 years the linear trend of increase is about 0.13 degrees Celsius, although some areas (e.g., the southeastern United States and sections of the North Atlantic) have cooled. Temperatures in North America and Eurasia have shown the greatest warming trend. The scientific community has concluded with “virtual certainty” that anthropogenic activities have increased the levels of greenhouse gases such as CO2. Increases in greenhouse gases tend to cause warming of the planet. Unknown at present is how much and how quickly warming will happen.
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This image portrays global temperature anomalies during the period 1880 to 2001 (anomalies refer to departures from the long-term average temperature during the same time period). The trends shown by the data in suggest that global temperatures have been increasing since early in the 20th century.

CONSEQUENCES/OUTCOMES OF GLOBAL WARMING

The potential consequences of global warming include disturbances in the native habitats of plant and animal species. Another possible end result could be the production of an environment that is conducive to the growth of vector-borne diseases, growth of organisms in the ocean that cause foodborne seafood poisoning, and exacerbation of the effects of air pollution. Global warming, which has been linked to extreme climatic conditions such as heat waves, droughts, and monsoons, may cause disruption of the food supply and dwindling of food resources, especially in developing areas.
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Image - the relationship between potential health effects and variability/change in climate

As global mean temperatures increase, changes in the ecological system favor the growth of some disease-causing agents (e.g., bacteria and fungi) and disease-carrying vectors. The increases in the prevalence and incidence of emerging and reemerging infectious diseases have been attributed to some degree to climate changes that are occurring in some regions of the world. Also, extreme weather conditions such as heavy rainfall provide breeding grounds that contribute to the growth of mosquito populations.

Some Canadian experts believe that global warming might cause higher temperatures and longer summers that enable disease vectors to expand northward. Another consequence could be that a warmer climate in Canada would permit the establishment of formerly exotic zoonoses. As a result, Canadians would be at increased risk of contracting vector-borne diseases such as arboviral encephalitis, rickettsial diseases, and Lyme arthritis. Increased temperatures might contribute to the contamination of food sources derived from animals due to Salmonella and E. coli O157:H7. If summers become longer and winters milder, rodents and small mammal species that are reservoirs for zoonotic diseases might be able to breed and survive for longer time periods. Consequently, the human population would be at increased risk of zoonotic diseases such as hantavirus infection and plague.

Evidence of a changing global climate is the retreat of glaciers in high mountain areas worldwide. High-altitude areas on earth that are showing the retreat of perennial snow and glaciers are Glacier National Park in Montana (United States), Mount Kilimanjaro in Africa, and the Alps in Europe. HYPERLINK "http://ovidsp.tx.ovid.com.proxy.bib.uottawa.ca/sp-3.18.0b/ovidweb.cgi?targetFrame=1&S=DIHPFPPNOBDDKFHENCJKCFIBPKILAA00&Book+Content=BIB.22%7c1%7c%7c%7c/CT%7b06b9ee1beed594191872012a395d4d123cd55ed66b282857702944cd0b5cdc51029b14d1eb08aacd3231df01ed90d26f%7d/OVIDBOOK%5b1%5d/TXTBKBD%5b1%5d/DIVISIONA%5b3%5d/CHAPTER%5b2%5d" \l "R76-10" \o "76"  Regions such as these could be completely devoid of glaciers in 20 to 25 years. 

Another apparent effect of global warming has been for the average height of the world's oceans to rise gradually as water stored in frozen sources melts. [Global mean sea level has been rising at an average rate of 1.7 mm/year (plus or minus 0.5 mm) over the past 100 years, which is significantly larger than the rate averaged over the last several thousand years. Depending on which greenhouse gas scenario is used (high or low) projected sea-level is projected to be anywhere from 0.18 (low greenhouse gas increase) to 0.59 meters for the highest greenhouse gas increase scenario.]

Evidence suggests that global warming is associated with extreme climatic conditions including heat waves and severe rain storms. Small changes in global mean temperatures can produce relatively large changes in the frequency of extreme temperatures. … Higher average ambient air temperatures are likely to induce more vigorous cycles of evaporation and precipitation. Indeed, a trend of increasing climate variability and extreme precipitation events has been observed over the past century, and recent models strongly correlate this trend with anthropogenic production of greenhouse gases.
2. Répondre aux questions suivantes par rapport à l’article intitulé «  Globalization, Climate Change, and Human Health » :
Answer the following questions based on the article Globalization, Climate Change, and Human Health available on Blackboard
a. Expliquez, dans vos mots, ce qu’est le changement démographique tel que discuté dans l’article.
Explain, in your own words, what demographic changes mean in the context of climate change.

Demographic changes that are discussed in the article are population growth (leading to a larger carbon footprint), urbanization (leading to more pollution and greenhouse gas emission), increased density, aging, increased mobility and family structures. These changes lead to climate change and global warming, which have various long-term consequences for human health. 
b. Rapportez quatre exemples, tirés du texte, qui décrivent les changements environnemental et écologique sur une échelle mondiale qui peut influencer la santé des gens à travers le monde.
Provide four examples that describe the environmental and ecologic changes on a global scale that can influence human health around the world.

1) There is a probability that new strains of influenza virus will emerge is increasing, particularly in the rural villages of Southeast Asia and East Asia. This risk increases with population growth; with the juxtaposition of traditional backyard pig, chicken and duck farming with intensified commercial poultry production; and environmental changes that affect the flight paths of migrating wild birds.
2) The decline in available seafood protein (which is important for many low-income coastal populations) is a threat to health and reflects the unprecedented combination of ocean warming, acidification (due to increased uptake of carbon dioxide), deoxygenation, destruction of coastal fish nurseries, and overfishing

3) The diverse health risks are posed by the deprivation, displacement, and conflict that result from shortages of fresh water.8,28 Many populations, such as those in Bangladesh, Vietnam, Egypt, and Iraq, live downstream on great rivers that traverse several countries. In many cases, river flows are threatened by the loss of

glacier mass and snowpack due to global warming and by the increased diversion of flow by neighbors upstream 

4) The need to maintain food supplies and adequate nutrition for the increasing world

population presents a major challenge. Global food production also faces pressures as a result of reduced yield due to land degradation, water shortages, and climate change and the rising demand for animal foods among middle-income populations. Furthermore, agriculture (especially livestock production) accounts for around one fourth of global greenhouse-gas emissions. Thus, there are growing pressures to transform food production (e.g., more mixed cropping and inclusion of acceptable genetically modified crops), distribution, and consumption. Since the environmental, particularly climatic, effects of producing red meat from methane-producing ruminants (e.g., cattle, sheep, and goats) are so great, thought needs to be given to the question of whether production of this protein source will need to be curtailed — while allowing a sufficient increase to ensure safe childhood nutrition in the many poorer populations, which currently consume levels of red meat that are lower than those in the overconsuming rich populations by a factor of 10.30 The global food security issue is further complicated by the ongoing land grab in eastern Africa and elsewhere by richer  countries seeking investment opportunities and self-insurance against future land, food, and biofuel shortages (e.g., Middle Eastern oil-producing states, China, and South Korea).

c. Définissez les risques de niveau primaire, secondaire et tertiaire en lien avec les changements climatique et les impacts possibles sur la santé et donnez un exemple pour chacun des types de risque.

Define health risks at the primary, secondary and tertiary levels in the context of climate change and provide an example for each type of risk.
-Primary risks: Direct biologic consequences of heat waves, extreme weather events, and temperature-enhanced levels of urban air pollutants
-Secondary risks: Risks mediated by changes in biophysically and ecologically based processes and systems, particularly food yields, water flows, infectious-disease vectors, and (for zoonotic diseases) intermediate-host ecology 

-Tertiary risks: More diffuse effects (e.g., mental health problems in failing farm communities, displaced groups, disadvantaged indigenous and minority ethnic groups); Consequences of tension and conflict owing to climate change–related declines in basic resources (water, food, timber, living space)
d. Donnez trois exemples de stratégies d’adaptation pour prévenir l’impact des changements climatiques sur la santé.
Provide three examples of adaptation strategies that could prevent the impacts of climate change on human health
1) Provide adequate health care facilities and services - Improve facilities for handling increased patient volume resulting from extreme weather events and ensure adequate stocks of vaccine 

2) Anticipate necessary surge capacity (e.g., for major heat waves, fires, epidemics) - Coordinate with emergency-services agencies and ambulance facilities and consider morgue capacity
3) Reinforce and extend public health programs to provide a foundation for dealing with most types of climate-related health effects - Develop early-warning systems (e.g., for heat waves, floods, and possible epidemics); programs for infectious-disease surveillance and analysis, vaccination, and vector control (e.g., mosquitoes, ticks); support for vulnerable communities; and mental health services (e.g., for postevent trauma and depression)

4) Educate and train the health workforce - Develop programs that prepare health care workers to contribute to public education and to be on the alert for unexpected diagnoses 

5) Engage in broader collaboration with other sectors - Institute policies for creating green spaces in cities (to promote physical and mental health); develop housing design and insulation to optimize health protection; consider livestock and wild animals as possible risks for infection
3. Answer the following questions based on the article AN OVERVIEW OF THE EVIDENCE ON ENVIRONMENTAL AND OCCUPATIONAL DETERMINANTS OF CANCER available on Blackboard:

a. What are common sources of PAH’s in indoor environments?

Common sources of PAH’S in indoor environments include: burning fossil fuels and wood in households, the use of coal in homes and to some extent in schools, cooking with open coal stoves 

Indoor emissions from household combustion of biomass fuel, primarily wood, (solid fossil feul) prodice wood smoke which contain PAHs compounds
Second hand smoke contains most of the constiutents of tobacco smoke which include PAHs

b. What are the different types of cancers associated with asbestos exposure?
All forms of asbestos are carcinogenic to humans. Inhalation of asbestos contributes substantially to the burden of lung cancer and is causing mesothelioma, cancer of the larynx and the ovaries . There is some evidence suggesting an association between exposure to asbestos with causation of cancer of the pharynx, the stomach and colorectal cancer 
c. Can you name sources of Ionizing radiation and non-ionizing radiation?
Ionizing radiation is one of the most intensely studied carcinogens, classified in Group 1 by IARC, and results from mining, military and industrial applications, or medical uses. Non-ionizing radiation includes electric and magnetic fields, from static fields to radio waves, microwaves, infrared, ultraviolet and visible radiation. 

-ionizing and non-ionizing radiation such as exposure to radon or ultraviolet (UV) radiation, respectively 
d. Why is UVB radiation increasing globally?
Depletion of the ozone layer caused by chemicals released in the atmosphere is believed to be responsible for global increases in UVB radiation 
e. Can you name some of the countries where populations are at highest risks of melanoma due to UV radiation?
Populations with fair skin from Australia, the Nordic countries and Canada are at higher risk of melanoma [51]. Epidemiological studies show that cutaneous melanoma is associated with short-term exposure to unusually intense sunlight, often in the pursuit of tanned skin [52, 53]. 
f. What can we do to eliminate or minimize physical, chemical and biological exposures to known carcinogens?
Finding ways to prevent the development of cancer in the first instance is an obvious measure for reducing deaths from cancer which would be highly cost-effective in terms of reduction of health-care costs. This calls for intensified primary prevention efforts to eliminate or minimize physical, chemical and biological exposures to known carcinogens and for the implementation of environmental interventions, including in work settings, to reduce the incidence of cancer, and the clinical, personal, economic and social burdens resulting from the disease. These efforts will necessarily need to cover the many carcinogens found in the environment over which the individual has little control, and which require broad, public health driven action by public authorities at the national, regional and even international levels, engaging all stakeholders in a multi-sectoral, collaborative approach. 
4. Answer the following questions based on the article Role of Built Environments in Physical Activity, Obesity, and Cardiovascular:
a. What are the four domains of physical activity? Explain each and provide an example for each domain.
Physical activity can be classified into 4 domains of life that describe how people spend their time: Leisure/recreation/ exercise, occupation (school for youth), transportation, and household.
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b. Can you provide an example of a study that showed the beneficial impacts of recreational facilities on physical activity? You should be able to indicate where the study was done, what facilities were investigated and what the main results were.
Availability of and proximity to recreation facilities have been associated consistently with greater physical activity among adults, adolescents, and children, with some exceptions. A national study of U.S. adults found perceived access to parks and trails was positively associated with physical activity.29 Respondents perceiving access to these resources were nearly 2 times more likely to meet physical activity guidelines than those who did not perceive these resources were available.
c. Provide an example of an intervention study that was done to evaluate the impacts of recreational facilities on physical activity.
A few studies evaluated the impacts of environmental inter- ventions in park and recreation settings using quasi- experimental designs. For instance, a study conducted in ethnically diverse communities in San Francisco, CA, com- pared visitation and physical activity in 2 renovated parks to a control park.42 Renovations included turf replacement, new fencing and lighting, and additional programming. Both intervention parks experienced a significant increase in youth and adult visitors.

Or

Another study investigated whether expan- sion of a skate park and improvements to a community center for older adults (eg, building renovations and the addition of exercise equipment) were related to facility use and physical activity, with comparisons to 2 control parks.43 Renovation of the skate park was associated with a 6-fold increase in use and more physical activity. Use levels of the renovated senior center actually declined compared with baseline and were not significantly different from control parks. The researchers suggested the decline might be explained by park users not being aware of the renovations. This highlights the impor- tance of coupling informational and environmental interven- tions, consistent with ecological models.
d. Can you provide three examples of recommendations for Modifying Built Environments or Policies for Physical Activity Promotion, Obesity Prevention, and Cardiovascular Disease Risk Reduction? You should explain the example, the primary target(s) and level of intervention.
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e. What are the future research needs in the field of built environments and health?

There are recent examples of environmental changes or community-wide multilevel interventions that had positive ef- fects on physical activity or obesity. Continuing research needs are to improve the rigor of study designs, confirm subgroup- or context-specific built environment associations, identify optimal combinations of attributes, improve understanding of the policy change processes required to achieve environmental changes, and evaluate multilevel interventions. 
