Workshop 4: Disease Lab

Navigate to the websitehttps://www.learner.org/courses/envsci/interactives/disease/.  Complete the lab lessons entitled “The Virgin Field” and “Vaccination” and “Pandemic”.  Record your data in the tables below and answer the analysis questions that follow each step.

Lesson 1: The Virgin Field

Read the lab Overview and The Virgin Field: Step 1.  Click on Open Simulator.  Set the simulator to Virgin Field in the upper drop-down menu.  In the Simulation Parameters box set Disease to “Kold”, Population Density” to “Medium” and Population Mixing to “None.”  Make a prediction about the number of sick days that will be reported in 100 days.  Enter your prediction in the table below.  Run the simulator to 100 days, record data in the table.  To determine the number of contagious people at 100 days, hold your cursor arrow over the graph lines at the 100 day time to display the values (or count the red dots). Repeat this simulation two additional times and enter the data in the chart below 

	Lesson 1: 
The Virgin Field
Step 1
	Population Number
	Starting Number of Contagious People
	Sick Days Reported
	Number of Contagious People after 100 days
	Number of infections in the population
	Infection Rate
(%)

	Prediction
	600
	1
	1500
	1
	300
	50%

	Simulation Run 1
	600
	1
	1590
	1
	282
	47%

	Simulation Run 2
	600
	3
	672
	0
	465
	77.5%

	Simulation Run 3
	600
	3
	1462
	0
	307
	51.7%



Using the formulas below, calculate a) the # of infections that occurred in the population and b) the % Infection Rate for each simulation. Record the values in the data table

		# sick days reported	 
a) 	5 days(duration of Kold) =  # of infections in the population

b) 	(# of infections / population number)  x 100  =  % infection rate



Step 1 Analysis Questions: answer the following using complete sentences.
1. Do you get the exact same results each time you run the simulation? How do the results compare to each other and to your prediction?
No, according to my prediction, the starting number of contagious people started at 1 while the simulation started at 3. The death rate prediction was 50% while the simulation run gave the death rates between 47% to 77.5%. 


2. What factors might contribute to susceptibility to the disease? 
Susceptibilty to the disease may be due to aging, little or no nutrition consideration, infections and exposure to toxic substances. 








Read The Virgin Field: Step 2.  In the questions below predict if the number of sick days will change if the population is smaller or larger than the “medium” population simulated in Step 1.  In the data table, record your prediction about the number of sick days that will be reported in 100 days for a “low” density and a “high” density population.  In the Simulation Parameters box, set Population Density to “Low”.  Run the simulation 3 times and record data below.  Re-set the Population Density to “High”, run the simulation 3 times and record data below.  Calculate the number of infections and the % infection rate for each simulation.  Complete the lesson by reading For Your Consideration.

 	Predictions:
	Will the number of the sick days per capita will be higher or lower with low population density?

	Will the number of the sick days per capita will be higher or lower with high population density?

	
	Lesson 1: 
The Virgin Field
Step 2
	Population Number
	Population Density
(low or high)
	Starting Number of Contagious People
	Sick Days Reported
	Number of infections in the population
	Infection Rate (%)

	Prediction 1 (low)
	200
	low
	4
	25
	190
	95.0%

	Simulation Run 1
	200
	low
	3
	22
	195
	97.5%

	Simulation Run 2
	200
	low
	3
	32
	193
	96.5%

	Simulation Run 3
	200
	low
	3
	27
	194
	97.0%

	Prediction 2 (high)
	900
	high
	3
	4000
	22
	2.4&

	Simulation Run 1
	900
	high
	3
	4367
	26
	2.9%

	Simulation Run 2
	900
	high
	3
	4407
	18
	2.0%

	Simulation Run 3
	900
	high
	3
	4332
	33
	3.7%





Step 2 Analysis Questions: answer the following using complete sentences.

1. What could be done to prevent the spread of disease in a low population density? What kinds of challenges would high population density present?
In low population density, maintaining personal hygiene and environmental cleanliness can reduce the rate of spread of diseases. In high population densities spread of disease is faster because people live in close proximity to each other therefore control can be difficult. 



















Lesson 2: Vaccination

Read Vaccination: Step 2.   Select “Vaccination” in the Lesson drop-down menu. In the Simulation Parameters box select “Impfluenza” in the Disease box.  Click the Details button and compare the differences between  the contagious days, transmission rate and death rate for “Impfluenza” and “Kold”.  Set Vaccinated to “50%  Predict  the sick days per capita and death rate for Impfluenza at medium population density and medium population mixing. Run the simulation twice and record your data.  Change the vaccinated rate to “90%”.  Make your prediction about sick days and death rate per capita.  Run the simulation twice and record your data.  Change the parameters to high population and high mixing. Predict what will happen at 50% and 90% vaccination, and run the simulator two times with each, recording your data for each run.

	Lesson 2:  Vaccination
Step 2
	Population Mixing
	Population Density
	Starting Number of Contagious People
	Sick Days Reported
	Number “At Risk” after 100 days*

	Prediction (50%) (medium/medium)
	600
	
	
	
	

	Simulation Run 1
(50% Vaccinated)
	600
	
	
	
	

	Simulation Run 2
(50% Vaccinated)
	600
	
	
	
	

	Prediction (90%) (medium/medium)
	
	
	
	
	

	Simulation Run 3
(90% Vaccinated)
	
	
	
	
	

	Simulation Run 4
(90% Vaccinated)
	
	
	
	
	

	Predication (50%) (high/high)
	
	
	
	
	

	Simulation Run 1
(50% Vaccinated)
	
	
	
	
	

	Simulation Run 2
(50% Vaccinated)
	
	
	
	
	

	Predication (50%) (high/high)
	
	
	
	
	

	Simulation Run 3
(90% Vaccinated)
	
	
	
	
	

	Simulation Run 4
(90% Vaccinated)
	
	
	
	
	


	* To determine the number of people “at risk” after 100 days. hold your cursor arrow over the graph lines to display the 			data


Step 2 Analysis Questions: answer the following using complete sentences. 


1. For the first set of parameters (medium/medium), how does the vaccine reduce sick days? How large a percentage of the population would have to be immunized in order to bring the sick days per capita reliably below 0.1 per capita?








	
2. How effective is vaccination in reducing the spread of infection disease compared to changing the mixing or population density?







Lesson 3: Pandemic

Read Pandemic: Step 1. Select “Pandemic” in the Lesson drop-down menu. Set simulation Disease parameters to “Red Death” and review the disease details.  Population Density and Population Mixing should be set to “Low”.  Vaccination should be set to “None”.  Predict how many sick days per capita and the death toll of this new disease in this population.   Record your prediction in the table. Run the simulation two times, and record your data.  Modify your Population Density and Population Mixing parameters to “High.”  Make your predictions, run the simulation three times, and record your data.  To determine the number of people contagious, immune or dead after 100 days, hold your cursor arrow over the graph lines to display the data. Complete the lesson by reading For Your Consideration

	Lesson 3: Pandemic
Step 1
	Population Mixing
	Population Density
	Percent Vaccinated

	Starting Number of Contagious People
	Sick Days Reported
	Number of Contagious
People 
	Number of Immune People
	Number
of
Dead

	Prediction 1 (low/low)
	low
	
	
	
	
	
	
	

	Simulation Run 1
	low
	
	
	
	
	
	
	

	Simulation Run 2
	low
	
	
	
	
	
	
	

	Prediction 2 (high/high)
	
	
	
	
	
	
	
	

	Simulation Run 1
	
	
	
	
	
	
	
	

	Simulation Run 2
	
	
	
	
	
	
	
	




Step 1 Analysis Questions: answer the following using complete sentences. 
1. Would either of these scenarios be considered epidemic (look up this term if you are not familiar)? Why or why not?



2. What practical, precautionary measure would you suggest for each situation?



Applying the Disease Lab Lessons
Once you have completed lessons (simulations, data tables and analysis questions) for this lab, consider the following application questions.  Answers should be written in complete sentences and citations provided where necessary.

1. Describe two factors that increase the spread of infection diseases?  What can be done to prevent them?













2. In addition to the efforts of the Centers for Disease Control (CDC) and the World Health Organization (WHO), what might be done to either contain virulent disease or prevent its onset?















3. In your opinion, what is the greatest viral or bacterial threat to your local population and what precautions might be taken to avoid contagion?





