Cancer Epidemiology:  The Causes and Prevention of Prostate Cancer
Epidemiology is the study of disease distribution and the factors that influence the health of human populations.  Cancer epidemiology focuses specifically on factors that influence the distribution of cancer in the population with the hopes of determining the cause of the disease.  This module investigates the distribution, factors, potential causes and possible modes of prevention of prostate cancer.

A. Cancer Epidemiology:  At one level cancer can be explained by understanding the biology processes leading to uncontrollable cell growth, however, environmental and social factors may also play a role in the its distribution.   
1. To begin this epidemiology study it is important to understand the biological processes leading to cancer, specifically the 7 hallmarks that characterize this disease. To do this go to Inside Cancer: www.insidecancer.org
2. Click on “Hallmarks of Cancer” from the menu.

a. Begin with the “Overview” section and then move on to the sections that correspond to each of the 7 hallmarks. 

b.  As you read through the material and listen to the interviews complete the following activity.

i. Create a reference table for the 7 hallmarks described at Inside Cancer. The table should consist of three columns and seven rows, one for each hallmark.  Title one column Hallmark, the second Normal Cell Function*, and the third Aberration that Leads to Cancer.  As you work through this section of Inside Cancer fill in as much of the table as possible with enough detail that it will serve as a reference for any further work you do.  

*You should be looking for specific cell functions such as “DNA or chromosome replication,” “cell respiration,” “ immune system response” etc.

ii. Once your table is complete exchange your table for one from another student.  Read through your partner’s table noting, on a separate sheet of paper, any differences between this table and the one you developed. In addition, note any errors that may be present in your partner’s table.  

iii. After reviewing your partner’s table, return it, get yours back and discuss the differences.  At this point edit your table so that it includes an accurate description of the each of the 7 hallmarks of cancer and a reference to the normal cell function that has gone wrong.

3. Return to Inside Cancer (www.insidecancer.org) and click on “Causes and Prevention” from the top menu.

4. Read through the “Overview.” At the third slide click on the arrow in the box titled “Cancer Epidemiology”
a. Examine the first slide depicting the worldwide distribution of lung cancer.  Answer the questions presented, making sure to examine the map for both men and women.

b. Using the menu bar at the bottom of the map, examine the geographical distribution for each of the remaining cancers.  Be sure to examine the distributions for both genders and then answer the accompanying questions on the slides.

B. Prostate Cancer:  You will now focus your study of the epidemiology of cancer by investigating the worldwide distribution of prostate cancer.  Prostate cancer is a cancer of the tissues of the prostate gland, a part of the male reproductive system.  In 2009 192,280 new cases are expected to be diagnosed in the United States alone, resulting in 27,360 deaths.2
1. Examine the following graphs3 depicting the incidence of and deaths attributed to prostate cancer in the United States.
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· How can you account for the different trends observed?  Suggest three factors, biological and/or environmental, that might distinguish these groups with respect to the incidence of prostate cancer.

Click here to access a map that provides data on the worldwide distribution of prostate cancer.  

2. While the exact causes of prostrate cancer are not yet known, it is clear there are a number of factors that play a role in the frequency of incidence.  Current evidence shows that dietary factors, dietary supplements, and activity are all important in preventing the disease4. To investigate the impact of dietary factors it is necessary to understand typical eating habits of different populations.  
a. First, research the cultural eating habits of the groups listed below and then create a typical daily menu that includes foods from breakfast, lunch, and/or dinner.   

a. A family living in Nebraska

b. A family living in rural Japan

c. A family living in Greece

d. Your own family

*There are numerous places to gather this sort of information.  For quick access go to Wikipedia (http://en.wikipedia.org) and type phrases such “Mediterranean Cuisine” or “Asian Cuisine” into the search bar.  Scrolling through these articles you will find links to the specific diets listed here.  In addition to online searches, interviews with community members may also be a great source of information.

b. Once each menu is created use the checklist below to identify the main components of each of these meals.

	Dietary Component
	Nebraska
	Rural Japan
	Greece
	Your Family

	
	
	
	
	

	Meat

· Beef

· Chicken

· Pork

· Fish
	
	
	
	

	Fruits and Vegetables 
	
	
	
	

	Dairy Products 
	
	
	
	

	Fats

· Animal

· Plant (Oils)
	
	
	
	


3. Now return to Inside Cancer (www.insidecancer.org), selecting “Causes and Prevention.”  Using the menu bar on the left side of the screen, click on the tab labeled “Diet.”
a. Begin with the “Diet and Cancer” thread, read through slides 1 and 2, listening to the interview.

Considering the table you completed above, compare and contrast the diets you compiled.  

· Based on this evaluation and the ecological epidemiology study described in the interview, which families’ men do you think would have an increased risk of prostate cancer?

· Identify the elements of the “at risk” diets you think are responsible for increasing the chance of developing prostate cancer.

b. Move on to slide 3 of “Diet and Cancer” and listen to the interview. Identify two characteristics of a diet that appears to have the greatest potential to increase the incidence of prostate cancer.

________________

___________________

C. Biological Processes Leading to Prostate Cancer:  The epidemiology of prostate cancer suggests lifestyle choices, specifically diet, as playing a critical role in the distribution of the disease.  This section of the investigation focuses on the molecular events that lead to the development of Prostate cancer.

1. It is both the chemical components of the food, as well as the way the food is prepared that influences the harmful or beneficial properties of the diet.  Two classes of chemicals produced by the cooking of red meat have been clearly linked to cancer.  These chemicals are heterocyclic amines and polycyclic aromatic hydrocarbons.  

A Heterocyclic Amine
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a. To understand the roles these compounds play in causing cancer open up the PowerPoint slide show, Diet and Cancer, linked here.

· Read through the slides, connecting to the links provided.

· Be sure to take notes on your reading.

b. Now return to Inside Cancer.  You may want to keep the PowerPoint slide show open for reference

· www.insidecancer.org
· Select “Causes and Prevention” from the menu across the top

· Select “Diet” from the menu along the left side

· Click on the arrow next to “Cause” in the main field.

· Read through the slides and listen to the interviews to see how the carcinogens identified play a role in the development of Prostate cancer.

2. Prevention

a. Go to www.insidecancer.org
· Select “Causes and Prevention” from the menu across the top

· Select “Diet” from the menu along the left side

· Click on the arrow next to “Prevention” in the main field.

· Read through the slides and listen to the interviews to get a sense of current thought concerning the role of diet in the prevention of cancer. 

· Read through the following articles for additional information concerning the prevention of prostate cancer
i. Click here to access “Where’s there Smoke…” from Health@MIT (summer 2006)5
ii. Click here to access “Diet and Cancer Risk,” from the National Cancer Institute

b. Once you have finished with the slides answer the following questions.
i. After listening to doctors Nelson and Willet, how would you characterize the current thinking on the role diet plays in preventing cancer?

ii. Are there any generally accepted ideas that can be used to help tailor an individual diet to help with cancer prevention?  If so, list these ideas.

iii. Did you find any discrepancies in what was stated in the interviews?  If so, list these. 

iv. The information from Inside Cancer indicates that lifestyle choices can have a significant impact in the prevention of cancer.  Diet is certainly one controllable factor in the lifestyle choices made by individuals. If your parents asked you what advice you would give for how they should tailor their diet to help in the prevention of cancer, what would you say to them, given what you have read and heard throughout the Inside Cancer website?  Be sure to justify your suggestions with specific explanations and/or data.

D. Final Assignment:  
The final assignment in your study of cancer epidemiology is to synthesize the information you have obtained into a pamphlet that provides the relevant information to the general public.  The pamphlet may take any form you feel best presents your research (there are a number of software programs that allow for easy formatting of a pamphlet).  Be sure your pamphlet includes the following information:

· A summary of the hallmarks that characterize cancer

· A description of key factors shown to increase the incidence of cancer

· Enough detail on what is known about the causes of prostate cancer so the reader understands what is happening at the molecular level

· A set of recommendations for preventing prostate cancer

Your pamphlet may be multiple pages, but keep in mind that its purpose is to provide useful, accurate information in an easily accessible fashion. So, be direct and concise.  Also, it is highly recommended that you incorporate pictures and/or diagrams to illustrate the concepts you are presenting.

If you feel you need more data concerning diet and cancer you can access the National Cancer Institutes Clinical Trials results summaries.  Go to http://www.cancer.gov/clinicaltrials. 
· Then select “Clinical Trials” from the menu across the top

· When the contents come up, select “Clinical Trial Results.”
· Scroll through the “Topics” list and then select a desired topic.

· A number of trial results will come up, each accompanied by a brief description.  Click on the title of the study to read the abstract.
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