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Turing method 
that cracked  
Enigma to help 
in cancer fight
By Henry Bodkin

THE method devised by Alan Turing, 
the Second World War codebreaker, to 
crack Enigma could be used to detect 
cancer earlier, experts have said.

Researchers at Edinburgh Univer-
sity believe Turing’s mathematical 
techniques could be used to help meas-
ure the effectiveness of existing diag-
nostic tools.

At present, the accuracy of diagnos-
tic tests is assessed using statistical 
techniques developed in the 1980s, but 
the method is unable to gauge how 
useful a test could be in determining a 
person’s risk of developing a disease.

However, experts at the university’s 
Usher Institute of Population Health 
Sciences and Informatics believe the 
tests could be improved by studying 
Turing’s methods.

Working at Bletchley Park during 
the war, Turing came up with the tech-
nique used to break the German 
Enigma machine. His approach investi-
gated the distribution of so-called 
weights of evidence – which establish 
the likely outcomes in a given situation 
– to help him decide on the best strat-
egy for cracking the code.

Applying the same principle could 
potentially aid the development of per-
sonalised treatments, a study pub-
lished in the journal Statistical Methods 
in Medical Research has revealed.

Prof Paul McKeigue, of the institute, 
said: “Most existing diagnostic tests for 
identifying people at high risk of can-
cer or heart disease do not come any-
where near the standards we could 
hope to see.

“The new era of precision medicine 
is emerging, and this method should 
make it easier for researchers and reg-
ulatory agencies to decide when a new 
diagnostic test should be used.” 
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Turing’s work could help with enigma of cancer detection 

Katrine Bussey

Work by the Second World War code-
breaker Alan Turing could help to
develop better tests for the early detect-
ion of cancer and other diseases.

Researchers at the University of
Edinburgh believe his mathematical
techniques could be used to help to
measure the effectiveness of diagnostic
tools. 

The accuracy of diagnostic tests is
assessed using statistical techniques
developed in the 1980s, but these are

unable to gauge how useful a test could
be in determining an individual’s risk of
developing a disease.

Scientists at the university’s Usher
Institute of Population Health Sciences
and Informatics believe that Turing’s
methods could improve the techniques.

Turing’s mathematical genius played
a key role in breaking the Nazi Enigma
code. Working at Bletchley Park —
Britain’s main decryption centre — in
Buckinghamshire in 1941, he investigat-
ed the distribution of so-called weights
of evidence, which establish the likely

outcomes in a given situation, to help
him to decide the best strategy for
cracking codes. Researchers think the
same principle could help to develop
personalised treatments, a study
published in the journal Statistical
Methods in Medical Research has
suggested.

Turing worked out how the weight of
evidence was expected to vary over re-
peated experiments. His ideas were de-
veloped further in 1968 and published
by his former assistant Jack Good.

Paul McKeigue, a professor of genetic

epidemiology at the Usher Institute, said
the principle of how the weight of evi-
dence varied could be applied to evalu-
ate the diagnostic tests used for persona-
lised treatments. 

He said that most such tests for identi-
fying those at high risk of cancer or heart
disease “do not come anywhere near the
standards we could hope to see”. 

He added: “The new era of precision
medicine is emerging and this method
should make it easier for researchers

and regulatory agencies to decide when
a new diagnostic test should be used.”
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Enigma variations: Turing’s
work could help spot cancer

KATRINE  BUSSEY
Work by the Second World War codebreaker Alan Turing could help develop better tests for the early
detection of cancer and other diseases, according to experts.

Researchers at Edinburgh University believe his mathematical techniques could be used to help measure
the effectiveness of existing diagnostic tools.

Currently the accuracy of diagnostic tests is assessed using statistical techniques developed in the 1980s.
These are unable to gauge how useful a test could be in determining an individual’s risk of developing a
disease.

But now experts at the university’s Usher Institute of Population Health Sciences and Informatics believe
Mr Turing’s methods could improve diagnoses. Working at Bletchley Park in 1941, Mr Turing came up
with the method used to break the German forces’ Enigma code. His approach investigated the
distribution of so-called weights of evidence – which establish the likely outcomes in a given situation – to
help him decide the best strategy for cracking Enigma.

The same principle could aid the development of personalised treatments, according to research published
in the journal Statistical Methods in Medical Research.

Edinburgh professor Paul McKeigue said: “Most existing diagnostic tests for identifying people at high risk
of cancer or heart disease do not come anywhere near the standards we could hope to see. The new era of
precision medicine is emerging, and this method should make it easier for researchers and regulatory
agencies to decide when a new diagnostic test should be used.”
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The codebreaker's strategy can be used with diagnostic tools (Rex)
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Science that broke
Enigma could help
catch cancer early
 WORK by the Second World War 
codebreaker Alan Turing could 
now boost the early detection of 
 cancer and other diseases, Scots 
scientists have said.

They believe his mathematical 
techniques could be used to help 
measure the effectiveness of 
existing diagnostic tools.

The accuracy of diagnostic 
tests is currently assessed using 
statistical techniques developed 
in the 1980s.

But they are unable to gauge 
how useful a test could be in 
determining an individual’s risk 
of developing a disease.

But now experts at Edinburgh 
University’s Usher Institute of 
Population Health Sciences and 
Informatics believe Turing’s 
methods could improve these.

Working at Bletchley Park in 
1941, Turing came up with the 
method used to break the Nazis’ 
Enigma code. His approach 

 investigated the distribution of 
so-called weights of evidence – 
which establish the likely out-
comes in a given situation – to 
help him decide the best strategy 
for cracking Enigma.

Researchers think applying the 
same principle could help in the 
development of personalised 
treatments, a study published in 
Statistical Methods in Medical 

research has revealed. Turing 
worked out how the weight of 
 evidence was expected to vary 
over repeated experiments. His 
ideas were developed further in 
1968 and published by his former 
assistant Jack Good.

Professor Paul McKeigue, of 
the university’s Usher Institute of 
Population Health Sciences and 
Informatics, said the same princi-
ple of how the weight of evidence 
varies can be applied to evaluate 
tests used for  personalised treat-
ments – making it easier to deter-
mine how useful the test is. 

H e  s a i d :  “ M o s t  e x i s t i n g 
 diagnostic tests for identifying 
people at high risk of cancer or 
heart disease do not come any-
where near the standards we 
could hope to see.

“The new era of precision medi-
cine is emerging, and this method 
should make it easier for research-
ers and regulatory agencies to 
decide when a new diagnostic 
test should be used.”

Wartime codebreaker Alan Turing
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Codebreaker 
Turing’s work 
could tailor 
cancer tests 
HELEN MCARDLE
HEALTH CORRESPONDENT 

WORK carried out by the Second World 
War codebreaker Alan Turing could help 
develop better tests for the early detection of 
cancer and other diseases, according to 
university experts.

Researchers at Edinburgh University 
believe his mathematical techniques could 
be used to help measure the effectiveness of 
existing diagnostic tools and also predict the 
effectiveness of drugs in certain patients.

Working at Bletchley Park, Buckingham-
shire – the top-secret home of the Second 
World War codebreakers – in 1941, Turing 
came up with the method used to break the 
German forces’ Enigma code.

His approach investigated the distribu-
tion of so-called weights of evidence, which 
establish the likely outcomes in a given  
situation, to help him decide the best  
strategy for cracking Enigma.

Professor Paul McKeigue, of the univers- 
ity’s Usher Institute of Population Health 
Sciences and Informatics, said the same 
principle can be applied to evaluate the 
diagnostic tests used for personalised 
treatments.

“The advantage of this 
approach is it allows you to 
tell how a test will work 
when it’s used in that way to 

decide what cut-off to use 
when deciding who should 
have an investigation like a 
colonoscopy. 

“It makes it easier to work out 

what will happen if you use this test in some-
thing like a cancer screening programme: 
how many people will it detect as a false 
positive, and so on. 

“The existing methods for evaluating a 
diagnostic test don’t really do that, and espe-
cially they are not very good at telling you if 
you add another test on top of the existing 
test how much improvement that will be, 
and if it’s worthwhile.” 

Currently, the accuracy of diagnostic 
tests is assessed using statistical techniques 
developed in the 1980s, but these are unable 
to gauge how useful a test could be in deter-
mining an individuals risk of developing a 
disease.

Turing worked out how the weight of 
evidence was expected to vary over repeated 
experiments, with these ideas developed 
further in 1968 and published by his former 
assistant Jack Good.

Mr McKeigue added: “What everyone 
has been talking about in medicine for the 
past few years is this idea of ‘precision  
medicine’ – that we won’t just have every-
body getting the same treatment if they have 
a particular disease, but that treatment 
would be tailored to individuals. 
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“For that to work, you need very good 
ways of predicting how people will respond 

to drugs. So while there is a lots of research 
going on in this area at the moment,  
one of the things holding it back is 

there is no sensible way to evaluate 
the tests on which the precision 
medicine is supposed to depend.

“Our study uses these unpub-
lished results of Turing, which have 

been largely forgotten since he 
derived them, and yet they turn 

out to have practical appli-
cation in this completely 
different field.”

 � Study uses Alan Turing’s 
unpublished results.
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Codebreaker 
could help 
fight cancer
WORK by World War II 
codebreaker Alan Turing 
could help develop better 
tests for the early detection 
of  cancer and other 
diseases, say experts.

Edinburgh University  
researchers believe his 
mathematical techniques 
could be used to help 
measure the effectiveness 
of existing diagnostic tools.

Professor Paul McKeigue 
said: “The new era of  
precision medicine is 
emerging and this method 
should make it easier for 
researchers and regulatory 
agencies to decide when a 
n ew diagnost ic  t est  
should be used.”

GENIUS  Alan Turing
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Turing’s 
work could 
improve 
cancer tests 
KATRINE BUSSEY
news@westerndailypress.co.uk

WORK by West Country 
codebreaker Alan Turing 
could help develop better 

tests for the early detection of cancer 
and other diseases, according to uni-
versity experts.

Researchers at Edinburgh Univer-
sity believe his mathematical tech-
niques could be used to help meas-
ure the effectiveness of existing 
diagnostic tools.

Currently the accuracy of diagnos-
tic tests is assessed 
using statistical tech-
niques developed in 
the 1980s, with these 
unable to gauge how 
useful a test could be in 
determining an indi-
viduals risk of develop-
ing a disease.

But now experts at 
the university believe 
the methods developed 
by Turing, who went to 
Sherborne School in 
Dorset, could improve 
these.

Working at Bletchley Park during 
the Second World War, Turing came 

up with the method used to break 
the German forces’ Enigma code.

His approach investigated the dis-
tribution of so-called weights of evi-
dence, which establish the likely out-
comes in a given situation, to help 
him decide the best strategy for 
cracking Enigma.

Researchers think applying the 
same principle could potentially aid 
the development of personalised 
treatments, a study published in Sta-
tistical Methods in Medical Research 
has revealed.

Turing, pictured, worked out how 
the weight of evidence was expected 
to vary over repeated experiments, 

with these ideas devel-
oped further in 1968 
and published by his 
former assistant Jack 
Good.

Professor Paul McK-
eigue said the same 
principle of how the 
weight of evidence var-
ies can be applied to 
evaluate the diagnostic 
tests used for personal-
ised treatments.

In this way, the per-
formance of a test can 

be quantified.
He stated: “Most existing diagnos-

tic tests for identifying people at high 
risk of cancer or heart disease do not 
come anywhere near the standards 
we could hope to see. The new era of 
precision medicine is emerging, and 
this method should make it easier 
for researchers and regulatory agen-
cies to decide when a new diagnostic 
test should be used.”
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 >All the colour of carnival came to Warminster in 
Wiltshire on Saturday night when crowds thronged the 
streets to see the annual cavalcade. Photographer 
Clare Green was there to capture the atmosphere.



 

 

 

 

 

 

 
 

Ref:  143053726 

 
 

 

 
 Section: 

Edition: 

Date: 

Page: 

 

Circulation: 

Source: 

News 
01  

29 October 2018 

2  

 

21817 
ABC Dec 2017 

This digital cutting has been produced under licence by Press Data Ltd from the NLA. 
Digital reproduction/forwarding is not permitted. No printing of the Cutting or further 
copies may be made except under licence from the NLA. 


