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R

- the average number of new infections from 1

Infected Individual in a population of
fully susceptible hosts.
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R=R, 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.




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
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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 immun

Let P be the proportion of the population we vaccinat
S/N=1-P

Therefore, for eradication, R11T P) <1
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Criteria for eradication by vaccination

R (1i P)<1

# P>1i (1/&)«
Where P Is the proportion that must be
vaccinated to eliminate the disease.




P> 1i ( 1/ Ro)
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Data from Anderson & May 1992



Smallpox vaccination rates in West Africa
October 1974 to September 1975

Data from Arita et al. 1986
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Ebola Ebolain a

hospital
Ro = contacts perunittime Low Low
X
transmission probability Low  Medium
X

duration of infectiousness Low Low
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http://upload.wikimedia.org/wikipedia/commons/a/ab/7042_lores-Ebola-Zaire-CDC_Photo.jpg
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Influenza

contacts per unittime  Medium

X

transmission probability Medium

X

duration of infectiousness Low

PREVENT DISEASE

\\, &
CARELESS
SPITTING, COUGHING, SNEEZING,

SPREAD INFLUENZA
and TUBERCULOSIS

Influenza
on a plane

High
High
Low

R, ~ 10



Measles

contacts per unittime  Medium

X

transmission probability High
X

duration of infectiousness Low

R, = 1112

Measles
INn a school

High
High
Low

R =17-18



