CHAPTER 17

MULTIPLE-CHOICE QUESTIONS

1.
Which statement is true regarding human health risks?


(a)
More people die from infectious diseases than from noninfectious diseases.


(b)
More people die from accidents than from any other cause.


(c)
More people die from chemical risks than from physical or biological risks.


(d)
More people die from cancer than from any other cause.


(e)
More people die from heart disease than from any other cause.

2.
Which statement is true regarding the relationship between health risks and income?


(a)
A major risk in high-income countries is a lack of food.


(b)
A major risk in high-income countries is poor sanitation. 


(c)
A major risk in low-income countries is obesity.


(d)
A major risk in low-income countries is a lack of food. 


(e)
The major risks in high- and low-income countries are similar.

3.
Which statement is not true about historical infectious diseases?


(a)
Plague is a disease that is carried by fleas attached to rodents.


(b)
Malaria is a disease that is carried by mosquitoes.


(c)
Tuberculosis is a disease that is transmitted through the air.


(d)
The pathogen that causes tuberculosis can become drug resistant.


(e)
Historically important infectious diseases no longer pose a health risk.

4.
Which statement is not true about emerging infectious diseases?


(a)
HIV is a virus that most likely came from chimps.


(b)
Ebola hemorrhagic fever causes a high rate of death.


(c)
Mad cow disease is spread by feeding grass to cows.


(d)
Bird flu is a virus that jumps from birds to people.


(e)
West Nile virus is a virus that comes from birds.

5.
Which statement about toxins is correct?


(a)
Neurotoxins impair the nervous system.


(b)
Carcinogens cause birth defects.


(c)
Teratogens cause cancer.


(d)
Allergens mimic naturally occurring hormones.


(e)
Endocrine disruptors cause allergic reactions.

6.
Which statement about dose-response studies is not true?


(a)
Dose-response studies test chemicals across a range of concentrations.


(b)
Dose-response studies only test for lethal effects.


(c)
Dose-response studies can last for days or months.


(d)
LD50 values are divided by 10 to determine safe concentrations for wildlife.


(e)
LD50 values are divided by 1000 to determine safe concentrations for humans.

7.
Which statement about retrospective studies and prospective toxicity studies is correct?


(a)
Retrospective studies are not conducted on humans.


(b)
Prospective studies are only conducted on wildlife. 


(c)
Retrospective studies monitor health effects from future chemical exposures.


(d)
Prospective studies monitor health effects from future chemical exposures.


(e)
Prospective studies monitor health effects from past chemical exposures.

8.
The concentration of chemical exposure does not depend on


(a)
the persistence of the chemical.


(b)
the solubility of the chemical.


(c)
the ability of the chemical to bioaccumulate.


(d)
the ability of the chemical to biomagnify.


(e)
the LD50 value of the chemical.

9.
Which statement is not correct?


(a)
Risk assessment quantifies the potential harm that a chemical poses.


(b)
Risk assessment does not include social, political, and economic considerations.


(c)
Risk acceptance determines the amount of permissible risk.


(d)
Risk management includes social, political, and economic considerations.


(e)
Risk management does not consider the potential harm that a chemical poses.

10.
What is not true about the two philosophies of regulating chemicals?

(a)
The innocent-until-proven-guilty principle assumes chemicals are safe unless harm can be demonstrated.

(b)
The precautionary principle is used in the United States.

(c)
The precautionary principle assumes chemicals are harmful unless safety can be demonstrated.

(d)
The innocent-until-proven-guilty principle allows rapid approval of chemicals by regulatory agencies but increases the risk of harmful chemicals being approved.

(e)
The precautionary principle can cause delays in the use of beneficial chemicals but reduces the risk of harmful chemicals being approved.

Free-Response Questions

1.
You are an employee of the Environmental Protection Agency. You are given the task of conducting risk management for the spraying of insecticides to kill the mosquitoes that carry West Nile virus.

(a) How might you determine the proper concentration needed to kill mosquitoes? (2 points)

 One would take a fixed population of the mosquitoes and expose these to varying doses of the chemical insecticide, introduced using an aerosol or spray.  For each dose, measure the response, the number of mosquitoes that succumbed to the insecticide.  From the data, find the LD50 that the dose required to produce 50% mortality in a population.  To kill all mosquitoes would obviously require some multiple, maybe 2 or 2.5 times, of this LD50 value.

(b) How might you determine whether the concentration used to kill mosquitoes might also kill other species of insects? (2 points)

A companion study might be done using the insecticide(s) of interest for some species of beneficial insect, perhaps a ladybug.  Ideally, we want an insecticide that kills mosquitoes but does not harm ladybugs.  The ideal substance would have a low LD50 for mosquitoes and a high LD50 for ladybugs.

(c) If you knew the insecticide’s LD50 value for humans, what concentration would be the safe upper limit for humans? (2 points)

Such a value is rarely known, but if it were, a safe dose or concentration should be between 0.1 and 1.0% of the LD50 value.

(d) Given the information you have accumulated as part of your risk assessment, describe the factors that might be important in the risk management of spraying insecticides to kill the mosquitoes that carry West Nile virus. (4 points)

In risk management we first quantitatively measure risk then consider economic, political, and social factors that might influence the decision as to whether it should be applied to the environment.  

2.
Given the differences in health risks that exist between low- and high-income countries, consider the following issues.

(a) What strategies might you use to reduce the health risks of low-income countries? (3 points)

Provide means for good childhood nutrition and prenatal care.

Provide sources of clean water.

Provide clean-burning fuels for cooking and heating.

Provide high-quality medical care.

(b) What strategies might you use to reduce the health risks of high-income countries? (3 points)

Provide information about good nutrition and wellness.

Reduce air pollution.

Encourage exercise and discourage use of tobacco products.

Emphasize the importance of a well-managed, safe workplace.

(c) Suppose a low-income country discovers oil and is projected to become a high-income country within a decade. What changes in the country’s health care system might you suggest? (4 points)

There should be more emphasis on wellness, good nutrition, and timely medical checkups.

MEASURING YOUR IMPACT

How Does Risk Affect Your Life Expectancy? An interesting way of examining risky behaviors is to determine how different behaviors reduce your life expectancy. Using U.S. government statistics, we know that the life expectancy for men is 75.6 years and the life expectancy for women is 80.8 years.

(a) If you choose to smoke, the loss of life expectancy will be 6.6 years for the average man and 3.9 years for the average woman. What is the life expectancy for men and women who smoke? 

Average female smoker: 80.8 - 3.9 = 76.9 years

Average male smoker: 75.6 - 6.6 = 69.0 years

(b) Alcoholism leads to a 12-year decline in life expectancy in both sexes. What would your life expectancy be if you were an alcoholic man who also smoked? 

Average male alcoholic smoker: 75.6 - (6.6 + 12) = 57 years

(c) Being overweight causes a loss of 36 days of life expectancy for every pound that you are overweight. If you become 20 pounds overweight, by how many years will your life expectancy be reduced? 

Days lost = 36 days/pound  (20 pounds) = 720 days lost, or about 2 years

(d) Based on the above numbers, what is the life expectancy of an alcoholic woman who smokes and is 20 pounds overweight?

Life expectancy of average overweight female smoker = 80.8 - (3.9 + 12 +2) = about 63 years 

