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John Snow
 Born: March 15, 1813, York, Yorkshire, 

England
 Died: June 16, 1858, London
 British anesthesiologist who 

administered chloroform to Queen 
Victoria when she gave birth in 1853 
and 1857

 “Father of contemporary epidemiology”
 Best known for his work related to the 

1854 London Cholera outbreak (The 
Broad Street Pump) and the “Grand 
Experiment”



John Snow: Pioneering Work as 
Anesthesiologist

Snow (1858), Illustration 1.
Chloroform inhaler.

Snow (1858), Illustration 2.
Ether inhaler.



John Snow: The Broad Street Pump (1)

 Third major cholera epidemic in England in 1853-1855
 London outbreak started on August 19, 1854, and lasted about 6 weeks
 Resulted in more than 600 deaths
 Snow reasoned that cholera was caused by a microbe-like agent (or germs) 

and not by bad air (or “miasma”) from decayed organic matter, a debate that 
only was concluded in the 1880s

 Snow’s hypotheses: Cholera transmitted from person to person via a fecal-
oral route & drinking water of Broad Street pump was the cause of the 
outbreak

 Snow used skilled reasoning, data, and maps to convince the Board of the 
Guardians to remove handle of the Broad Street pump

 Only about 50 more fatal attacks thereafter



John Snow: The Broad Street Pump (2)

Snow (1855), Map 1. 
Showing the deaths from cholera in 
Broad Street, Golden Square, and 
the neighbourhood, from 19th 
August to 30th September 1854. A 
black mark or bar for each death is 
placed in the situation of the house 
in which the fatal attack took 
place. The situation of the Broad 
Street Pump is also indicated, as 
well as that of all the surrounding 
Pumps to which the public had 
access.



John Snow: The Broad Street Pump (3)

Snow (1855), Map 1 (Zoom).
Showing the deaths from cholera in 
Broad Street, Golden Square, and 
the neighbourhood, from 19th 
August to 30th September 1854. A 
black mark or bar for each death is 
placed in the situation of the house 
in which the fatal attack took 
place. The situation of the Broad 
Street Pump is also indicated, as 
well as that of all the surrounding 
Pumps to which the public had 
access.



John Snow: The Grand Experiment (1)

 Observational study called the “Grand Experiment” (1854)
 Comparison of London neighborhoods, receiving water from two different 

companies:
– Lambeth Waterworks Company used water from the upper River Thames, located away 

from urban pollution
– Southwark-Vauxhall Company used water from inlets in the center of London, where 

contamination with sewage was common

 Snow tried to show harmful effect of contaminated water in similar 
populations in a neighborhood that obtained water from both companies

 Snow suggested intervention strategies to control the outbreak of cholera due 
to contaminated water



John Snow: The Grand Experiment (2)

Snow (1855), Map 2. 
Showing the 
boundaries of the 
Registrar- General’s 
districts on the south 
side of the Thames in 
London, and also the 
water supply of those 
districts.



John Snow: Controversies and Mistakes (1)



John Snow: Controversies and Mistakes (2)



John Snow: Controversies and Mistakes (3)



John Snow: Modern Day R Graphs (1)



John Snow: Modern Day R Graphs (2)



John Snow: Modern Day R Graphs (3)



John Snow: Modern Day R Graphs (4)

https://rdrr.io/cran/HistData/man/Snow.html

https://rdrr.io/cran/HistData/man/Snow.html


John Snow: Modern Day R Graphs (5)



John Snow: Modern Day R Graphs (6)

https://github.com/lindbrook/cholera

https://github.com/lindbrook/cholera


John Snow: Modern Day R Graphs (7)



John Snow: Modern Day R Graphs (8)

https://rpubs.com/kanch/263664

https://rpubs.com/kanch/263664


John Snow: Contemporary Analyses (1)



John Snow: Contemporary Analyses (2)



John Snow: Contemporary Analyses (3)



John Snow: Contemporary Analyses (4)



John Snow: Contemporary Analyses (5)
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John Snow: Modern-Day Web Sites

 The John Snow Society, http://www.johnsnowsociety.org/
 John Snow – A Historical Giant in Epidemiology, 

https://www.ph.ucla.edu/epi/snow.html
 The John Snow Archive and Research Companion, https://johnsnow.matrix.msu.edu/
 John Snow, https://en.wikipedia.org/wiki/John_Snow

http://www.johnsnowsociety.org/
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Florence Nightingale
 Born: May 12, 1820, Florence, Italy
 Died: August 13, 1910, London
 British data scientist, statistician, and 

social crusader
 “Mother of modern nursing”
 Best known to statisticians for her work 

as a data visualization story teller and 
her innovative graphics, such as the rose 
diagram



Florence Nightingale at the JSM (1)

https://ww2.amstat.org/meetings/jsm/2020/onlineprogram/AbstractDetails.cfm?abstractid=312933

https://ww2.amstat.org/meetings/jsm/2020/onlineprogram/AbstractDetails.cfm?abstractid=312933


Florence Nightingale at the JSM (2)

https://ww2.amstat.org/meetings/jsm/2020/onlineprogram/AbstractDetails.cfm?abstractid=314402

https://ww2.amstat.org/meetings/jsm/2020/onlineprogram/AbstractDetails.cfm?abstractid=314402


Florence Nightingale: Her Voice

“When I am no longer even a memory, just a 
name, I hope my voice may perpetuate the great 
work of my life. God bless my dear old comrades 
of Balaclava and bring them safe to shore.”
Florence Nightingale (July 30, 1890)

https://www.youtube.com/watch?v=ax3B4gRQNU4

https://www.youtube.com/watch?v=ax3B4gRQNU4


Florence Nightingale: Lifetime Highlights

 Florence was the first female member of the Royal Statistical Society
 She was made an honorary member of the American Statistical Association
 Florence had a friendship with Ada Lovelace (1815 – 1852):

– History of computer science
– Considered first computer programmer

 Florence was labeled as the “Passionate Statistician” and more



Florence Nightingale: And William Farr (1)

 Florence Nightingale worked with William Farr (1807 to 1883) from whom 
she learned much about statistics

 William Farr was a statistician and epidemiologist who worked at the British 
statistical services unit – called the General Register Office

 William Farr was a contributor to the document  “A contribution to the 
sanitary history of the British army during the late war with Russia” 

 Florence returned from the Crimean war front in 1856
 At that time, she influenced the creation of a Royal

Commission on the Health of the Army
 William Farr was one of the Commissioners



Florence Nightingale: And William Farr (2)



Florence Nightingale: And William Farr (3)



Florence Nightingale: Rose Diagram

 Precursor was polar diagrams by André-Michel Guerry (1802-1866)
 Published in 1829 (source: 

http://euclid.psych.yorku.ca/SCS/Gallery/milestone/sec5.html)

http://euclid.psych.yorku.ca/SCS/Gallery/milestone/sec5.html


Florence Nightingale: Rose Diagram

 Florence Nightingale made many visualizations, but she is best known for 
the rose diagram

 These can be described as polar area charts with areas proportional to the 
variable of interest

 She used the term “coxcomb” to refer to the group of visuals



Florence Nightingale: Other Diagrams (1)

 Compares encampment plans (left three circles) with density of inner city 
London (fourth circle) and London as a whole (fifth circle)

 The inner city of London was known to be unhealthy for inhabitants
 What would that mean for soldiers to be so close?



Florence Nightingale: Other Diagrams (2)



Florence Nightingale: Other Diagrams (3)

 Diagrams show the “loss of strength in the Army by Invaliding and by 
Death”

 The left shows the information on the Army in its current state
 The right shows the information on the Army in an improved state



Florence Nightingale: Other Diagrams (4)



Florence Nightingale: Best-Known Diagram



Florence Nightingale: Animated Diagram

 Here is an animated version with alternative visualizations
 https://understandinguncertainty.org/coxcombs

https://understandinguncertainty.org/coxcombs


Florence Nightingale: Infographic Artist
https://history.infowetrust.com/

https://history.infowetrust.com/


Florence Nightingale: R Data
 The data can be found in the HistData R Package: Nightingale 
 https://www.rdocumentation.org/packages/HistData/versions/0.8-6/topics/Nightingale

https://www.rdocumentation.org/packages/HistData/versions/0.8-6/topics/Nightingale


Florence Nightingale: R Version of Rose

 Interactive d3js version using R
 http://timelyportfolio.github.io/rCharts_micropolar/nightingale/index.html

http://timelyportfolio.github.io/rCharts_micropolar/nightingale/index.html


Florence Nightingale: Controversies (1)



Florence Nightingale: Controversies (2)



Florence Nightingale: Controversies (3)
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References: Florence Nightingale
 Good explanations and examples of the rose and other diagrams:
 Going Beyond Florence Nightingale’s Data Diagram: Did Flo Blow It with Wedges?, 

https://www.r-bloggers.com/going-beyond-florence-nightingales-data-diagram-did-
flo-blow-it-with-wedges/
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References: Florence Nightingale
 Her Life: 
 Florence Nightingale, http://www.hants.gov.uk/rh/archives/florence.pdf
 Florence Nightingale: The Compassionate Statistician, https://plus.maths.org/content/florence-
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References: Florence Nightingale
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 Florence Nightingale's Data On Deaths From Various Causes In The Crimean War, 

https://www.rdocumentation.org/packages/HistData/versions/0.8-
6/topics/Nightingale

 R Dataset / Package HistData / Nightingale, https://www.picostat.com/dataset/r-
dataset-package-histdata-nightingale

 micropolar Nightingale Coxcombs, 
http://timelyportfolio.github.io/rCharts_micropolar/nightingale/index.html
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Florence Nightingale: Modern-Day 
Web Sites

 Welcome to the Florence Nightingale Museum, https://www.florence-
nightingale.co.uk/

 The Nightingale Society, http://nightingalesociety.com/
 The Florence Nightingale Digitization Project, http://archives.bu.edu/web/florence-

nightingale
 Florence Nightingale, https://en.wikipedia.org/wiki/Florence_Nightingale

https://www.florence-nightingale.co.uk/
http://nightingalesociety.com/
http://archives.bu.edu/web/florence-nightingale
https://en.wikipedia.org/wiki/Florence_Nightingale


What would Snow, Nightingale, and 
Farr Do in 2020? 

 What John Snow and Cholera Tell us About the COVID Pandemic, 
https://www.kevinmd.com/blog/2020/05/what-john-snow-and-cholera-tell-us-about-
the-covid-pandemic.html

 The Duchess of Cambridge’s Ancestor Would have Led the Fight Against COVID-
19, https://www.pressreader.com/uk/the-daily-
telegraph/20200328/282531545499394

 COVID-19: William Farr’s Way out of the Pandemic, https://www.cebm.net/covid-
19/covid-19-william-farrs-way-out-of-the-pandemic/

 COVID-19 – Florence Nightingale Diagram’s of UK Deaths, 
https://www.cebm.net/covid-19/covid-19-florence-nightingales-daigrams-for-deaths/

https://www.kevinmd.com/blog/2020/05/what-john-snow-and-cholera-tell-us-about-the-covid-pandemic.html
https://www.pressreader.com/uk/the-daily-telegraph/20200328/282531545499394
https://www.cebm.net/covid-19/covid-19-william-farrs-way-out-of-the-pandemic/
https://www.cebm.net/covid-19/covid-19-florence-nightingales-daigrams-for-deaths/


Conclusions

 John Snow and Florence Nightingale did not receive full 
recognition during their lifetimes, but are highly respected these 
days (despite some controversial views)

 Neither is a Marvel-style superhero
 Both created hypotheses from data and extensively used maps 

and/or statistical graphs
 Both could be described as data scientists who worked with 

others and used various sources to come to their conclusions



Questions ???

or 

e-mail: symanzik@math.usu.edu
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