
The Standing Disease 
Who will be infected next? 

 
Infectious diseases are those that you can ‘catch’ from someone else, like the 
flu. How do diseases like this spread within populations? What determines how 
quickly they spread, or who is most likely to become infected? 
 
These are questions that are studied within the field of Disease Ecology, often 
using computer simulations to help us predict the characteristics of how 
different infectious diseases spread and behave within populations. 
 

• Image a ‘Standing Disease’, which causes you to stand up if you become 
infected1. 

• You can catch the standing disease if an infected person points at you! 
• People infected with the standing disease are likely to infect two other 

people before they recover. 
 
ACTIVITY 

• Start with the whole class sitting down. Ask for one volunteer to be the 
first case. 

• This first volunteer should then stand up and "infect" two classmates by 
pointing to them. 

• These two students then stand up, having been infected. 
• These two students then each infect two others in the classroom, and so 

on, until the whole class is standing up. 
 
 
 
 
 
 
 
 

THINGS TO THINK ABOUT DURING THE ACTIVITY                    

1. How does the number of people infected increase in each round of 
infections (we often say the number of ‘cases’ in each ‘generation’)? 

2. How many steps does it take to infect the whole class?  

																																																								
1 This activity was developed for the Millennium Mathematics Project. For further details and 
resources: researchonline.lshtm.ac.uk/1367748/1/07-10-Eames%20Researchers%20World.pdf, 
http://nrich.maths.org/12127 and http://motivate.maths.org/content/DiseaseDynamics/ 



DISCUSSION POINTS                    
1. The number of ‘cases’ doubles each generation (1, to 2, to 4, to 8 etc).  

 
 
2. This means an entire class of 30 students would be infected in 5 

generations of infection.  

Generation (t ime) Number of cases 

0 1  (= 20) 
1 2  (= 21) 
2 4  (= 22) 
3 8  (= 23) 
4 16 (= 24) 
5 32 (= 25) 

 
We call this rapid spread of infection through a population an ‘epidemic’. 
About how many steps do you think it would take to infect the whole school, 
town, country or the world?2 
 
A real life example of how quickly infections can spread within populations is 
the Ebola epidemic in West Africa in 2014-2015. The plot below3 shows the 
number of new Ebola infections per week and the exponential rise in new 
cases until around late October of 2014 (2014-44, representing week 44). 

 

 
																																																								
2 It takes approximately 33 steps to infect globe (as there are 2n new cases in generation n of the 
outbreak and 233 = 8.5 billion). 
3	Source: http://ecdc.europa.eu/en/press/news/PublishingImages/Ebola/ebola-distribution-
cases-26-jan.png	



In the standing disease, each infected person could infect 2 other people. This 
is about the same as the Ebola outbreak. In the standing disease, what would 
happen if each person pointed to 3 or 4 people instead of 2? Try it and see! 

 
What can this tell us about how infectious diseases spread? 
We call the number of new infections created by each infectious person the 
basic reproduction number , or R0 (pronounced “R-naught”). The standing 
disease has an R0 = 2. We have to estimate R0 for diseases in the real world: 
Ebola has an R0 somewhere between 1.5 and 2.5, HIV/AIDS has a R0 between 2 
and 5, and in an unvaccinated population, Measles has an R0 of 12 – 18!!! In 
theory, this means that in the number of generations it took to infect the whole 
class with standing disease (5 generations), measles could infect a city of up to 
1.9 million people  (185) !!! It is highly infectious! 

 
So why doesn't this happen in real life?  
Our standing disease simulation assumes that everyone can be infected (i.e. 
they are susceptible), and that exactly 2 people get infected each time. In real 
life there are factors that make transfer of infection less efficient and less 
predictable.  Can you think of anything? 

In real life, people might not be susceptible to infection if they have previously 
been infected or if that have been vaccinated for that disease.  

• Try the standing game again, but pretend some people in the class 
have had their vaccinations for the standing disease and are 
protected from infection. 

• Everyone in the class should take one card from a deck of cards and 
not show it to anyone else.  

• As before, the person who volunteers as the first infection stands up 
and infects two classmates by pointing to them. 

• However, this time, if you are pointed at and have a red card, you are 
infected and must stand up; if you have a black card, you have been 
vaccinated and can remain seated.  

• Only the infected person goes on to select another 2 people. 
• If you select a vaccination person, that still counts as one of your two 

attempted infections – it was just unsuccessful. 

How does vaccination affect the standing disease epidemic?  What would 
happen if everyone, or almost everyone was vaccinated?  

Can you think of other factors that cause an epidemic to peak and decline, as 
shown in the Ebola graph above?4 Ebola is spread by close contact with bodily 
fluids. What actions might governments and health care facilities take to reduce 
the opportunity for spread? 

																																																								
4  Hint: If you recover from Ebola, you are generally ‘immune’ from getting infected again 
(similar to vaccination). 


