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Some consequences of the Black Death

1. Freedom for the serfs

2. Bad news for the church

3. Xenophobia and anti-Semitism

4. Pessimism and hedonism

5. Climate change
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Measles in Bristol, 

UK (1944-1946)

Simple SIR model (red line)

Actual data (blue line)
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Assumptions of simple SIR model

üPopulation size is fixed

üNo age structure

üIncubation period of disease is instantaneous

üRandom mixing between susceptibles and infecteds

üImmunity is lifelong

üDisease transmission is direct with no vectors
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Eeyam



Eyam Plague in 1665-1666.
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http://www.scs.gmu.edu/~jerwin/csi758/eyam.eps


Complexities we could add to SIR models

üVectored diseases

üMultiple hosts

üLoss of immunity

üóCarriersô who are infectious but asymptomatic

üA symptomatic but uninfectious categrory

üMore realistic mixing
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Ro  - the average number of new infections from 1 

infected individual in a population of 

fully susceptible hosts.

Ro= 1
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R = Ro S/N

If a sufficiently high proportion of the population is immune, 

then R will be below 1 and the disease cannot circulate.

The remaining susceptibles are protected by herd immunity.

Ro  - the average number of new infections from 1 

infected individual in a population of 

fully susceptible hosts.



Herd Immunity
A type of community protection from disease that occurs 

when the vaccination of a portion of the population (or 

herd) provides protection to unvaccinated individuals by 

making it less likely that any infected individual will 

contact a susceptible individual and thus pass on the 

disease



R = Ro S/N

If a sufficiently high proportion of the population is immune, 

then R will be below 1 and the disease cannot circulate.

The remaining susceptibles are protected by herd immunity.

Let P be the proportion of the population we vaccinate.

S/N=1-P

Therefore, for eradication, Ro (1 ïP) < 1

Ro  - the average number of new infections from 1 

infected individual in a population of 

fully susceptible hosts.



Ro> 1

P > 1 ï( 1/ Ro)

Criteria for eradication by vaccination

Where P is the proportion that must be 

vaccinated to eliminate the disease.

Ro (1 ïP) < 1

Time
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Smallpox vaccination rates in West Africa
October 1974 to September 1975

Data from Arita et al. 1986


