Epidemics:
Modelling with mathematics

Models of Epidemics - interpreting the graphs

UK Population (millions)

6 olf the population of the UK
before the Black Death was
about 3.5 million, what was

° / the approximate decrease:
4 (@)in millions of people
\ / (b)as a percentage of the
° V pre-epidemic population?
e¢The population of the UK

was about 61 million at the
beginning of 2010.
What would an equivalent

o w w w w w percentage decrease mean
1000 1100 1200 1300 1400 1500 1600 for the population in 20107

Bombay Plague epidemic of 1906 . .
eWhen was the epidemic at

1000 its height?

900 1 eHow many deaths were
a« 800 1 there at this point?
700 |
g 600 | eHow long did it take for the
8. .
» 500 | number of deaths to rise
% 400 | from below 100 to more than
¥ 300 | 7007
§ 200 1| eHow long after the start of
g 100 the epidemic did the number
z 0 of deaths drop below 100?
0 5 10 15 20 25 30
Week number (starting from January 1906)
Consultations for flu-like illness (HIN1) *Why do you think the
England and Wales, 2009 number of cases dropped so
- abruptly after the peak?
= «Why might they have risen
S .
- again after August?
§ ¢Why might the pattern of
s the outbreak of HIN1 have
£ been different in other
< countries?
8
c
=
€ & & 8 3 g 8 g ®
Modelling with mathematics: Interpreting graphs 1

https://motivate.maths.or ntent/mathsHealth/M [lingEpidemi


https://motivate.maths.org/content/mathsHealth/ModellingEpidemics/
https://motivate.maths.org/content/mathsHealth/ModellingEpidemics/

Epidemics:

Modelling with mathematics

Seasonal Flu

S

a 600 eHow does seasonal flu

2 compare with HIN1?

T, 500

E s eHow long is the cycle from
o8 400 the start of one peak to the
£8 start of the next

85 300 : o

e l approximately?

S8 00 | | | .

23 eEstimate the average

5 11 number of cases of flu in the
5 100 - :

2 J\AAJ winter months.

E
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Measles eThe introduction of
o 0000 vaccination affected the
£ 800,000 number of cases of measles
2 70000 | ' between 1940 and 2010.
S 600,000 | f Use the graph to QeC|Qe
g 500,000 i Hll\. when you think this might
S 400000 I |)“] I v 'J'| have occurred
5 300000 il ‘ || A «Explain your answer.
g 20000 | \ Vi
E 100000 YWy,
4 0 e e
1940 1950 1960 1970 1980 1980 2000 2010
Year
Modelling with mathematics: Interpreting graphs 2

Produced by Motivate, part of the Millennium Mathematics Project at the University of Cambridge, with grant funding from the Wellcome Trust
(c) University of Cambridge 2011. Permission is granted to reproduce this sheet for non-commercial educational uses only;
for any other use please contact us: mmp@maths.cam.ac.uk  www.mmp.maths.org



