Exploration Guide: Disease Spread
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In July, 1976, members of the American Legion gathered in the Bellevue-Stratford Hotel in Philadelphia to commemorate the United States Bicentennial. When the parades, speeches, and ceremonies had concluded, no one could foresee the nightmare that lay ahead. But over the next few days, over 200 of the Legionnaires were stricken by intense, pneumonia-like symptoms. By the end of the crisis ,34 of the people at the gathering had died. 

The outbreak mystified scientists and spread concern across the nation. Eventually, the cause of the disease was identified. It was a previously unknown bacteria that was subsequently named Legionella in honor of the fallen Legionnaires. Although the exact source of the bacteria was never confirmed, most theories point to pools of stagnant water that had condensed in the hotel's central air-conditioning system. 

Today, with the specter of a bird-flu pandemic spreading across the world, an understanding of disease transmission is as important as ever. In this module, you will explore the ways that diseases can spread in a human population. 

Person-To-Person Transmission

Infectious diseases are carried by pathogens such as bacteria, viruses, and molds. Some diseases can spread through physical contact between healthy and infected people. For example, an infected person might accidentally pass pathogens to healthy people by shaking their hands or by coughing or sneezing in their vicinity. 

1. In the Gizmo™, select the CONTROLS tab. Place 5 people in the room by setting the Number of peopleslider to 5. Then, turn on Person-to-person under Allowed diseases, and turn off Airborne and Foodborne. 

1. Select the SIMULATION tab. Notice that the simulation starts with one infected person and four healthy people. Click Play (
2. Record this value in your notes. 

3. Click Reset ([image: image1.png]


) and then Play to try the experiment again under the same conditions. Look at the table to see when all the people in the room became sick. How does this compare to what you found in the previous experiment? 

4. Explain why the times can be different. 

2. Select the GRAPH tab, and use the + and - zoom controls to view the entire graph. Then, take a snapshot of the graph by clicking the camera icon in the upper right corner of the graph. Open a blank document, and paste the graph in. Label the graph "Person to person, 5 people." You will use this document to compare the graphs of each experiment you perform. 

3. Select the CONTROLS tab. Increase the Number of people in the room to 35 using the slider. Then, select the SIMULATION tab and click Play. 

1. Look at the table (on the TABLE tab) and the graph (on the GRAPH tab). Based on the graph, was the rate of disease spread the same throughout the time interval? 

2. At what time(s) did the disease spread most quickly? 

3. At what time(s) did the disease spread most slowly? 

4. Explain the changes in the rate of disease spread based on what you observed in the simulation. 

5. Click the camera icon and paste the graph into your document. Label this graph "Person to person, 35 people." 

6. How do your results with 35 people in the room compare to your results with 5 people in the room? 

7. Why do you think there are differences? 

8. Based on your observations, how does increasing the number of people affect how quickly a disease spreads through person-to-person contact? 

Food borne and Airborne Transmission

You can also catch a disease by eating food or drinking water containing pathogens. Food borne bacteria can cause the diarrhea associated with "food poisoning." Pathogens can also enter our bodies through the air we breathe. The outbreak of Legionnaires' disease described in the introduction was an example of airborne transmission. 

1. Select the CONTROLS tab. Place 35 people in the room by setting the Number of people slider to 35. Then, turn on Food borne under Allowed diseases, and turn off Airborne and Person-to-person. 

1. Select the SIMULATION tab, and click Play. Observe carefully. 

2. What does each person do just before becoming infected? 

3. How does the infection occur? 

4. While the simulation is running, inspect the table (on the TABLE tab) and the graph (on the GRAPH tab). Does the rate of disease transmission remain constant throughout the simulation?

5. If not, at what time does the disease spread most quickly?

6. At what time does it spread most slowly? 

7. Use the camera icon to place a copy of the graph in your document. Label this graph "Food orne, 35 people." How is this graph similar to the person-to-person graph? 

8. How is it different? 

9. If a person in the simulation never eats or drinks anything from the buffet table, is it possible for them to become sick with the food borne disease?

10. Explain why or why not. 

11. When a disaster such as an earthquake or a hurricane strikes, safe water is often the hardest thing to find. If you suspect that water contains pathogens, how can the water be sterilized? 

2. Select the CONTROLS tab. Make sure there are still 35 people in the room. Then, turn on Airborne under Allowed diseases, and turn off Food borne and Person-to-person. 

1. Select the SIMULATION tab, and click Play. Notice that when the simulation starts, all the people in the room are healthy. Each time they breathe the air in the room, however, they have a chance of catching the airborne disease. Can you see any pattern to the people who catch the disease? 
2. Is the probability of getting the disease higher in any parts of the room? 

3. Place a snapshot of the airborne graph in your document, and label the graph appropriately. Is the transmission of an airborne disease more similar to the transmission of a food borne disease or a person-to-person disease? 

3. At the Centers for Disease Control (CDC) in Atlanta, Georgia, scientists work to investigate diseases and prevent outbreaks. Suppose you worked for the CDC and were investigating an unknown disease in a rural town. 

1. What would indicate that the disease was food borne?
2.  If you suspected a food borne illness, what questions would you ask the patients? 

3. What information would tell you that the disease was spread by person-to-person contact? 
4. What advice would you give to prevent the further spread of the disease? 

5. What information would indicate an airborne disease? 
6. What steps would you take if you suspected the disease was spread through the air? 

7. Of the three types of disease transmission, which do you think would be the hardest to contain within that rural area? 

