«Allows Year 12 pupils to spend a
work placement in a scientific
environment

*Participants spend 4-6 weeks
working with scientists specialising
in an area of science that interests
them — in my case maths in a public
health/biological setting at the
Institute For the Environment at
Brunel University working under
supervision of Dr Chris Skelly & Dr
Ariana Zeka

*Time spent working on a defined
project. Must submit a report to the
foundation at the end of the
placement

Picture from www.nuffieldfoundation.org




1918 Influenza Pandemic

Known as the Spanish Flu

Deadly mutation of the
annual flu virus

Affected every corner of the
globe — from inside the
Arctic Circle to Australia

Resulted in 40 million+
deaths

Mortality rates examined and
used to plan for a pandemic
in the future on a similar
scale — due to the H5N1
virus or similar?

Bl e

Man prevented from boarding a tram in
Seattle in 1918 for not wearing a gauze
mask — picture from
www.cosmosmagazine.com/node/694

The Article

Murray CJL, Lopez AD, Chin B, Feehan D, Hill KH. (2006, December 23).
Estimation of potential global pandemic influenza mortality on the basis of
vital registry data from the 1918-1920 pandemic: a quantitative analysis.

The Lancet, 368, p.2211-2218

Article which project was based on — used this formula to calculate
mortality caused by the pandemic. We considered this formula to be
inaccurate and rather crude.
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Graph for pandemic morality shown in article (calculated using previous formula)
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Figure 1: Median excess mortality by age and sex for the 1918-20 pandemic, based on data from 13 covntries
weith available complete age-specific mortality data

Graph is W-shaped - this is the generally accepted model for the 1918 pandemic.

Project Aims

Recalculate excess mortality for countries where data available
from Human Mortality Database — www.mortality.org

Research Questions

1. What was the mortality experience of children (primarily under-5s)
during the 1918 pandemic?

2.  There was a noticeable lack of elderly excess mortality during the
1918 pandemic in the UK - was this the same in other countries?
In comparison to the Murray et al. age-curve at what age do the
UK and other countries differ?

Note: Massive mortality as a result of WW1 would distort figures, therefore
data relating to civilian deaths only used where available




The raw data | was dealing with
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Mortality Rates - Italy (male & female)
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Note for all 3 age groups — significant rise in mortality only in 1918.
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Estimated Excess Mortalityin Denmark for the 20-24 Age Group between 1908 and 1930
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Once again illustrating pandemic only rally had an impact in 1918
95% Confidence Intervals
(95% Cls)
» Used to produce a range of values that data will lie between 95%
of the time, i.e. if data lies outside this range it can be considered
to be significantly unusual
Yi=c+bx, whereb = the gradient of the line and c = y-intercept \
SE(Yi) = Sres X (Ln)+ (%9 - )(n-1) S,2)
Lower confidence interval: Y- (t . , XSE(Yy))
Upper confidence interval: Y':,, + (i 1/_2,2 XSE('\;M)) Formulg
not devised
n = 23 (number of years) |
X, = year of estimate from 1908 (here = 1) to 1930 (here = 23) by me:
= mean year (time step) Formula
S,2 = variance of time step
S, = standard deviation of residuals (the figure obtained when the mortality created by
rate predicted by the formula of the trend line is taken away from the actual Dr Ske“y

value)
t ., =2.080 for 21 degrees of freedom[1]

[1] Altman DG, Machin D, Bryant TN, Gardner MJ, 2000: Statistics With Confidence
(Second edition). British Medical Journal Books, Bristol. Table 18.2 /




Mortality Rate
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95% Confidence Intervals for the 20-24 Age Group (Denmark)
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Average (Mean) Cls

SE(mean) =SD(In(values)) )
(n)

Average ClI (upper) = In(mean) + [t x SE(mean)]

Average Cl (lower) = In(mean) — [t x SE(mean)] Once again,

devised by

SD = standard deviation Dr. Skelly

n = sample size = 23

Mean = mean mortality rate for the 23 year period

SE = standard error

t=2.074 J
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Summary Graphic for Mean Cls (UK)
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Just another way of illustrating data
Median confidence interval (upper) = (n/2) - (z x
( (n/2)) Devised by
Median confidence interval (lower) = 1 + (n/2) + (z X Dr. Skelly

( (n/2))
z = 1.960 for 95% Cls

n = sample size = 23

The data must be put into ascending order and
ranked. The above formulae are then used to
calculate which rank gives the value for the upper
and lower values — here the 7t piece of data would
be the lower value and the 17t for the upper value




Mortality Rate
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Summary Graphic for Median Cls (UK)
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Calculating Excess Mortality

« Calculated for each age group in each country by subtracting the average
mortality rate for that group in the period 1908-1930 from the actual mortality
rate in 1918

«Can also be done for 1919 if pandemic thought to have also had an effect in
that year (we had previously shown this to generally not be the case)

« Graphs then plotted of excess mortality against age group for all countries
in 1918




Excess Mortality in the UK in 1918 (Using civilian data)
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Negative excess mortality for this age group, i.e. fewer deaths than you would
expect in 1918 — perhaps due to poor record keeping by the authorities! May

have

been under a lot of pressure with heavy workload.




Excess Mortality for Finland in 1918
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Male mortality
much higher
than female — |
found out that
there was a civil
war in Finland
in 1918, which
explans this
unusual feature
of the graph.

Conclusions

» Mortality for children under the age of 14 tended to be much lower than
expected in most of the countries studied — excess mortality for children
aged 0 was even negative in Denmark and Iceland (i.e. there were fewer

deaths than expected — poor record keeping?)

» The generally accepted model of the ‘W’ shape graph was seen in only one
of the countries | was studying and only two out of the 12 studied overall,
which implies it cannot be said to give an accurate representation of the

effects of the pandemic

BUT

» Factors such as civil wars, immunity due to previous exposure to a similar
flu virus, poor record keeping etc. must be taken into account




Evaluation

The main source of error was that excess mortality in 1918 was assumed to
be due to the pandemic. This problem could have been solved by:

Analysis of causes of death on death certificates — extremely labour
intensive, ‘flu may not have been the only cause of death making records
inaccurate, most importantly data not available from Human Mortality
Database

Breaking down mortality rates in 1918 (and possibly 1919) into months — ‘flu
more common during the winter and so looking at data for this time of year
would be more accurate

Scope for Further Work

Look at graphs of excess mortality for 1919 (not possible during placement
due to time restriction)

Breaking down data into months as previously mentioned (only if data
available, and even then highly labour intensive)

Analysis of mortality rates in more countries, specifically those less
economically-developed (data unavailable)

My supervisors at Brunel, Dr Ariana Zeka and Dr Chris Skelly, will continue
to build on the work done during the placement and will investigate factors
that may have affected excess mortality, e.g. earlier flu epidemics in the UK.
They hope to submit an article to The Lancet and/or epidemiological
journals in the near future, and | will be accredited as a research assistant.




