Workshop 4: Disease Lab

[bookmark: _GoBack]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
	4
	200
	0
	40
	6.67

	Simulation Run 1
	600
	3
	1498
	3
	299.6
	49.93

	Simulation Run 2
	600
	3
	1077
	0
	215.4
	35.90

	Simulation Run 3
	600
	.
	1543
	3
	308.6
	51.40



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?
I don’t get the same exact results each time. My prediction was very low. In the runs, it seems that the more sick days reported the higher the number of contagious people at the end of 100 days. 
2. What factors might contribute to susceptibility to the disease?
Factors such as age, poor nutrition, compromised immune systems, environmental factors such as contaminated water sources, or the lack of sufficient water, or exposure to toxins such as PCBs all contribute to the susceptibility to disease







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)
	600
	Low
	4
	200
	40
	6.67

	Simulation Run 1
	200
	Low
	3
	22
	4.4
	2.20

	Simulation Run 2
	200
	Low
	3
	27
	5.4
	2.70

	Simulation Run 3
	200
	Low
	3
	12
	2.4
	1.20

	Prediction 2 (high)
	1000
	High
	6
	300
	60
	6.00

	Simulation Run 1
	900
	High
	3
	4352
	870.4
	96.71

	Simulation Run 2
	900
	High
	3
	4297
	859.4
	95.48

	Simulation Run 3
	900
	High
	3
	4292
	858.4
	95.37





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?

It would be easier to contain infected people in the low-density population; isolating those people infected would be easier to determine in a low-populated area of 200 people as compared to finding those infected in a high-population area of 900 people. Also, in a low-population, it would be easier to find the source or host of the infection.


It would be harder to contain infected people in a high-density area because you would have to contain the host and all the contacts.  Also, from the data you can see that in a high-population area, people are sicker longer, which increases the probability of people being infected longer or even being re-infected due to compromised immune systems or not having fully recovered from the first infection. 














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)
	Medium
	Medium
	3
	250
	0

	Simulation Run 1
(50% Vaccinated)
	Medium
	Medium
	3
	39
	287

	Simulation Run 2
(50% Vaccinated)
	Medium
	Medium
	3
	45
	285

	Prediction (90%) (medium/medium)
	Medium
	Medium
	3
	10
	0

	Simulation Run 3
(90% Vaccinated)
	Medium
	Medium
	3
	6
	60

	Simulation Run 4
(90% Vaccinated)
	Medium
	Medium
	3
	9
	59

	Predication (50%) (high/high)
	High
	High
	3
	150
	452

	Simulation Run 1
(50% Vaccinated)
	High
	High
	3
	817
	177

	Simulation Run 2
(50% Vaccinated)
	High
	High
	3
	918
	144

	Predication (50%) (high/high)
	High
	High
	3
	15
	30

	Simulation Run 3
(90% Vaccinated)
	High
	High
	3
	12
	88

	Simulation Run 4
(90% Vaccinated)
	High
	High
	3
	9
	89


	* 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. [bookmark: _Hlk523344424]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?

For the first set of parameters, the vaccine reduces sick days by decreasing the amount of people who get sick (less people getting sick=less people reporting sick days). In order to bring the sick days per capita reliably below 0.1 per capita, 50% of the population would need to be vaccinated. 



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

When vaccinating 90% of the population there was a significant difference of sick days, and number of at risk people. It is very effective to vaccinate in a high mix, high density population







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
	Low
	None
	3
	125
	63
	54
	8

	Simulation Run 1
	Low
	Low
	None
	3
	307
	0
	25
	6

	Simulation Run 2
	Low
	Low
	None
	3
	87
	0
	6
	3

	Prediction 2 (high/high)
	High
	High
	None
	3
	9000
	0
	500
	150

	Simulation Run 1
	High
	High
	None
	3
	8997
	0
	718
	182

	Simulation Run 2
	High
	High
	None
	3
	8997
	0
	713
	187




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?
I would think having 63 contagious people out of a population of 200 would qualify as an epidemic. I would also take into consideration that no one is vaccinated against the disease, therefore, the infectious disease can spread more easily – no one has the immunity to fight back against it. 

2. What practical, precautionary measure would you suggest for each situation?
I would suggest vaccination if available, proper hygiene, such as handwashing, not sharing drinks, possibly limiting the exchange of bodily fluids. I would find out how it is spreading and do mass education on prevention. 



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?

One factor that increases the spread of infectious diseases is improper hygiene; people not washing their hands properly after using the restroom or not at all can easily spread disease. Coughing or sneezing into your hand or not covering your mouth at all is a very quick way to spread disease because now you’ve made your germs airborne. 

Another factor is economics. Economics plays a huge role in the spread of infectious disease. People get sick, but they can’t afford to stay home to recover so they go to work spreading their illness to co-workers and customers. People can’t afford to go to the doctor, so they stay sick longer exposing more and more people to their illness. 



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?

Education. Education. Education. Knowledge is power. When the HIV/AIDS epidemic first came out, people were so uneducated about the disease and its origin. As research continued, people became more educated, the fear of the disease and its carriers lessened. Although, HIV/AIDS hasn’t been eradicated, the education about the disease has tremendously increased allowing for the spread of the disease to somewhat slow down. 



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?


I think of the biggest viral threats currently in my local population is Hand, Foot and Mouth disease. It has hit day-cares, pre-schools, private sitters, and school systems. The biggest preventative measure is hand washing. Wash, wash, wash, then after washing use an alcohol-based hand sanitizer. Don’t kiss, or drink after or share utensils with someone that is infected or sick with fever. If your child has it, KEEP THEM AT HOME! Follow school policy and protocol. Don’t send your child back to school, day-care, pre-school or the sitter’s until they are clear of any symptoms, are fever-free a minimum of 24-hours without medication and are not vomiting for a minimum of 24-hours. 


