
John Graunt at 400
Fighting disease with numbers

The year 1662 was a memorable 
one for London haberdasher John 
Graunt. He buried both his parents 
a couple of months apart (cause of 

death: “aged”), and his daughter Frances 
(cause of death: “consumption”), the second 
of his children to die. And he published a 
book which laid the foundations for modern 
demography and statistics.

The politician and diarist Samuel Pepys 
bought a copy of Natural and Political 
Observations mentioned in a following Index, 
and made upon the Bills of Mortality by John 
Graunt1 at Westminster Hall in March of that 
year. By that time Graunt, having presented 50 
copies to the Royal Society in February, had 
been elected a Fellow, in spite of his humble 
trade. The Royal Society’s founder, King 
Charles II, recommended “that if they found 
any more such Tradesmen, they should be 
sure to admit them without any more ado”.2 A 
second edition was printed later that year, and 
further editions in 1663, 1665 and 1676.

What exactly did John Graunt write that so 
impressed his contemporaries? Eighteenth-
century demographer J. P. Süssmilch 
compared him to Columbus, in going further 
than anyone before,3 and F. N. David called 
him “the first English vital statistician”.4 So 
why is he not more widely recognised as a 
founder of the statistics of births, marriages 
and deaths?

Origins
Born in the City of London in 1620, John 
Graunt was apprenticed to his father at 16, 
and followed him into both the haberdashery 
business and the Drapers’ Company, one of 
the guilds that exerted social and economic 
power in seventeenth-century London. The 
city was growing fast, spreading westwards 
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beyond the old walls towards Westminster, 
where political power was increasingly 
centred, and where citizens with money to 
spend made their homes. 

London was also hit by recurring waves 
of plague. In 1625 alone, over 35,000 people 
were recorded as dying from the plague, 
around 40% of all London deaths that year. 
Sporadically since 1532, and continuously 
since 1603, an especially bad plague year, 
the Company of Parish Clerks had collated 
the death records of London’s parishes. Their 
weekly Bills of Mortality summarised causes 
of death by parish and sex, but not names of 
the deceased or age at death. 

It was these Bills of Mortality that aroused 
Graunt’s curiosity. Those who bought 
the printed copies seemed to him to be 
interested only in two things: either they 
wanted something to talk about in company 
– whether the numbers of deaths were 
increasing or decreasing, or any rare and 
extraordinary events – or “in the Plague-time, 
how the Sickness increased, or decreased, 
that so the Rich might judge of the necessity 
of their removall, and Trades-men might 
conjecture what doings they were like to have 
in their respective dealings”.1 In other words, 
whether the plague was a growing threat that 
might affect their business, or even make 
them flee to the country.

For Graunt, this kind of data was raw 
material from which scientific inquiry could 
gather new knowledge of how the plague 
worked, and much more. His voyage of 
discovery produced not only new insights, 
but also the foundations of many methods of 
inquiry still in use 400 years after his birth.

Deaths and causes
Graunt started with a small data set, 
developed hypotheses, and then got hold 
of a larger data set to test them. That is, he 
had a small number of Bills of Mortality and, 
having developed some theories based on 
those, went to the Hall of the Company of 
Parish Clerks and obtained a whole set of 
Bills from 1603 to 1660.

He even published in a spirit of inviting the 
critical review of his peers, including his data, 
saying in his preface that “I have taken the 
pains … of setting out those Tables, whereby 
all men may both correct my Positions, 
and raise others of their own: For herein I 
have, like a silly Schole-boy, coming to say 

my Lesson to the World (that Peevish, and 
Tetchie Master) brought a bundle of Rods 
wherewith to be whipt, for every mistake I 
have committed.”

Graunt makes a point of telling the reader 
how the data in the Bills was obtained, 
by Searchers, “who are antient Matrons, 
sworn to their Office”. They find out, by 
examining the body, or consulting the family 
or physician, the cause of death, which they 
report to the parish clerk. Nor does he take 
the Searchers’ reports at face value, noting 
that categories can be vague, that they may 
be reporting a symptom instead of the cause 
of death, and that for other reasons, the true 

picture may only be discovered by statistical 
analysis, though he does not call it that.

For example, starting with a comparison 
of some of the worst plague years, he first 
introduces the idea that raw numbers of 
deaths may not be the best guide to which 
was the worst year. More people died of the 
plague in 1625 than in 1603: 35,417 deaths 
recorded as plague in 1625, against 30,561 
in the earlier epidemic. But, noting that 
London’s population was growing throughout 
this period, Graunt looks at the proportion 
of all deaths recorded as plague. In 1625 it 
was 35,417 out of 51,758 deaths. But in 1603 
the 30,561 plague deaths made up a higher 
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proportion of 37,294 total deaths. That is 
around 80% of all deaths, higher than 1625 
(70%) and much higher than 1636 (40%).

Graunt is not content to stop there. By 
looking at how death numbers vary from year 
to year, he has spotted an underlying pattern. 
Some causes exact a fairly steady toll, varying 
little year to year around what we today 
would call an average. These causes include 
what Graunt refers to as “chronical diseases 
… Consumptions, Dropsies, Jaundice, Gowt, 
Stone, Palsie, Scurvy, rising of the Lights, 
or Mother, Rickets, Aged, Agues, Feavers, 
Bloody-Flux, and Scowring”, as well as 
accidents and suicides.

The death tolls from some other causes 
vary widely from year to year. These 
“epidemical and malignant diseases” include 
smallpox and measles, alongside the plague. 
But in some years, Graunt notices what we 
would today call excess deaths far beyond 
any normal variation. In 1625, for example, 
plague deaths are counted as 35,417, and 
other diseases as 18,848. But “in the years, 
both before and after the same, the ordinary 
number of Burials was between 7. and 8000”.

What could account for the extra 10,000 or 
so deaths? Graunt puts forward the hypothesis 
that around a quarter of plague deaths are 
recorded as some other cause, and backs up 
his thesis by comparing 1636, another bad 
plague year, and finding the same 25% under-
reporting. From this, he concludes that 1625 
was, after all, as bad a plague year as 1603.

Graunt has more to say about inaccurate 
reporting of causes of death. He is especially 
keen to point out that deaths from venereal 
disease, or “French-Pox” (syphilis), must be 
under-reported, since among the total of 
229,250 deaths in the period studied, only 
392 deaths by Pox were recorded. Since he 
believes “a great part of men have, at one 
time, or other, had some species of this 
disease”, this number seems improbably low 
to Graunt. 

Examining his data, he finds that the only 
two parishes reporting deaths by Pox are 
St Giles and St Martin in the Fields, both 
notorious parishes for prostitution, “from 
whence I concluded, that onely hated 
persons, and such, whose very Noses were 
eaten of, were reported by the Searchers to 
have died of this too frequent Maladie”.

The others, he suggests, are mainly put 
down as consumption, then used to describe 

any wasting disease, as “the Old-women 
Searchers after the mist of a Cup of Ale, 
and the bribe of a two-groat fee, instead of 
one, given them, cannot tell whether this 
emaciation, or leanness were from a Phthisis, 
or from an Hectick Fever, Atrophy, &c. or from 
an Infection of the Spermatick parts”.

Graunt is not only seeking the truth from 
scientific curiosity. He wants the Bills to give an 
accurate picture because “it is not good to let 
the World be lulled into a security, and belief 
of Impunity by our Bills, which we intend shall 
not be onely as Death’s-heads to put men in 
minde of their Mortality, but also as Mercurial 
Statues to point out the most dangerous ways, 
that lead us into it, and misery”.

However, he is equally keen to reassure 
those who needlessly “live in great fear 
and apprehension” about “formidable and 
notorious diseases” that are very unlikely 
to kill them. He sets out how many died of 
each – 22 “frighted”, 86 “murthered”, 6 from 
leprosy, 14 “poisoned”, 454 “sodainly” and so 
on – so that readers can set them against the 
total, 229,250 deaths, to “better understand 
the hazard they are in”. Very little hazard of 
being murdered, he points out.

Morality and belief
The moral flavour to his desire to warn of the 
dangers of syphilis reflects Graunt’s strong 
religious beliefs. Having grown up Protestant, 
with Nonconformist tendencies, he later 
converted to Roman Catholicism, which was 
not a soft option in a time of strong anti-
Catholic prejudice and legal discrimination. 
Indeed, such prejudice may have skewed 
the data available to Graunt, particularly the 
counts of “Christnings” of children. In his 
discussion of important gaps in the data, he 
notes that many “Heterodox Believers” did 
not have their babies baptised in Anglican 
churches – and he may well have been one of 
them himself, as there is no parish record of 
his daughters’ baptism. 

Elsewhere in his Observations he deduces 
that Christian monogamy “is more agreeable 
to the Law of Nature, that is, the Law of God”, 
than polygamy, because it maximises fertility 
given the slight excess of males in the human 
population (which he was the first person 
to note).5

He even infers the age of the world from 
rates of population growth, concluding that 
“one couple viz. Adam and Eve, doubling 

themselves every 64 years of the 5610 years, 
which is the age of the World according to the 
Scriptures, shall produce far more People, 
then are now in it. Wherefore the World is 
not above 100 thousand years, old as some 
vainly Imagine, nor above what the Scripture 
makes it.”

Not all of Graunt’s conclusions are correct. 
He also wrongly concludes that the great 
variation in plague cases from week to 
week is evidence for its being airborne, not 
passed between persons. But in his short 
book, Graunt introduces many ideas of 
which people working with data today could 
usefully be reminded. He makes the point 
that people can die with a disease, though 
it may not be the disease that kills them; 
that long-term trends are more informative 
than short-term fluctuations; and that to 
understand disease severity, we need to 
count more than just the number of deaths.

For example, he notes that dying with gout 
is not the same as dying of gout, since it is 
mainly a disease of old age: “there dies not 
above one of 1000. of the Gowt, although I 
believe that more die Gowty”. 

He also distinguishes between a long-term 
rising trend, as he sees in cases of rickets, 
and the odd year-to-year fall, or “starting 
backwards”. “[S]uch backstartings seem to 
be universal in all things; for we do not onely 
see in the progressive motion of the wheels 
of Watches, and in the rowing of Boats, that 
there is a little starting, or jerking backwards 
between every step forwards, but also (if I 
am not much deceived) there appeared the 
like in the motion of the Moon, which in the 
long Telescopes at Gresham-College one may 
sensibly discern.”

Graunt even tries to derive a case fatality 
ratio for “an outbreak of malignant fever in 
Romsey in 1638. Comparing the deaths with 
the reported shortage of hands for the wheat 
harvest … he concluded that ‘seven might be 
sick for one that died’. This result also helped 
to convince him that it was really a different 
disease from the plague, of which ‘more die 
than recover’.”2

The life table
For all these achievements, Graunt deserves 
much wider recognition. But if his legacy 
is acknowledged today, it is usually as the 
first person to create what we would call a 
“life table”.
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The Bills did not record age at death, but 
Graunt wanted to know the pattern of how 
long people lived, largely so he could deduce 
useful information like the number of men of 
fighting age, or women of childbearing age. 
So, he worked with the data he had, spelling 
out his assumptions as he went.

First, he picked out causes of death mainly 
associated with childhood (“convulsions”, 
“abortives”, “chryosomes”, “teeth and 
worms”, or simply “infants”), and assumed 
they were children under 6. He added to 
them half the deaths from smallpox, swine 
pox and measles, and about a third of the 
deaths from plague. From this calculation 
he concluded that 36% of all children 
conceived never saw their sixth birthday. His 
own daughter Susan had been one of the 
horrifying multitude of infant deaths in 1643.

Next, he adopts a similar approach for the 
over 70s, to conclude that only one person in 
a hundred will live beyond the age of 76. But 
how to estimate the mortality curve, as we 
would call it? Lacking concrete data, Graunt 
seems to have guessed that, after childhood, 
adults face a steady risk of death until old 
age. Others have calculated from Graunt’s 
table that he assumes that risk to be 3/8 
per decade.

For today’s population, that would be 
wildly wrong. Adults today face a risk of death 
that doubles every 8 years or so, though 

in absolute terms it is very much lower 
than what Graunt and his contemporaries 
faced. The average life expectancy at birth 
derived from his table is around 18 years. 
The equivalent figure for the UK today is well 
over 80 years. His table may not have been 
so far off the truth in an era of infectious 
diseases, rudimentary medicine and endemic 
malnutrition. 

A sad end
Graunt’s method underpins the work of 
demographers, actuaries, public health 
professionals, epidemiologists and 
statisticians today. Though we have more 
and better data, and more sophisticated 
statistical methods, we are essentially 
pursuing the same goals: by turning the 
births and deaths of individual people 
into numbers, to better understand both 
individual and social causes of human events 
and to improve them for future generations.

His life had a sad end, however. Graunt’s 
home, and his business, burned down in 
the Great Fire of London in 1666. He never 
recovered financially, in spite of help from his 
close friend William Petty, was ostracised for 
his Roman Catholic religion, and twice taken 
to court for “recusancy” (non-attendance of 
Anglican church services).

John Graunt died in 1674, aged 53, and 
his wife had to apply for a pension from the 

Drapers’ Company on the grounds of poverty. 
After his death, his book was often credited to 
Petty (on Amazon it still is).

Four hundred years after his birth, we 
should remember John Graunt, who laid 
foundations on which we still build. He is not 
known to have any descendants, a portrait, 
or any memorial, but he lives on in the ideas 
he first brought into the world – ideas that, as 
he would have wished, help save thousands 
of people with names and faces from 
needlessly early deaths. n
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