Nightingale, the statistician

Many of you might know Florence Nightingale just as a nurse. | used to think so until | saw a poster
at the booth of the statistics department at a fair at Seoul National University to attract high school
students to their departments. Even though | was curious to know about what kind of statistics

related work she had done, only recently did | search for more information on the Internet.

Florence Nightingale was born to a wealthy English family in 1820, while they were traveling in
Florence, Italy. Her first name was named after the Italian city. The next year they returned to England.
Her father was a graduate of Cambridge University and took enormous care of the education of
their children. Florence was enthusiastic about numbers from an early age. When she was nine, she
gathered data from garden fruits and vegetables and recorded them in numerical tables. When she

was twenty, she began to receive math instructions from a Cambridge-trained mathematician.

As a child, she daydreamed about hospitals and becoming a nurse to heal the sick. She regarded
it as God's calling, and lived single her whole life, rejecting to be tied to upper-class marriage and
society. When she was in her twenties, she rejected the supernatural and miraculous aspects of
Christianity and awaited the coming of a female Christ. She envisioned actively participating in God's
work. To understand God's thoughts, she held, we must study statistics for these are the measure

of his purpose.” For her, studying statistics was a religious duty.

In 1853, during the Crimean War, Nightingale volunteered to work as “the superintendent of the
female nursing establishment in the English General Military Hospitals in Turkey,” in charge of 38
nurses. There she found out that sanitation was lacking; rats and fleas were everywhere. Not only
that, but the systematic recording of statistics was also lacking. Different hospitals used different
classifications for diseases, and the number of deaths was not consistently recorded. She fixed
everything. According to some accounts, she was far from being kind, contrary to the image many
people would imagine for a devotional nurse. Instead, she was very stubborn when the required
supplies were not provided, and argued endlessly with people who opposed her policy until they

surrendered.

After she returned to England, she published “Notes on Matters Affecting Health, Efficiency, and
Hospital Administration of the British Army." There she published a lot of diagrams showing the

statistics vividly. For an example, see Fig. 1.

' The Life, Letters and Labours of Francis Galton by Karl Pearson, p 415.



DIAGRAM REPRESENTING THE MORTALITY IN THE HOSPITALS
AT SGUTARI AND KULALL, FROM OCT® IST I1854. TO SEPT" 30™ |855.

Mav 20~Jun 9
h Jun 10~30
Commencement of Apr 29 R -
Sanitary improvements i May 19 % M
3 & B g 22 % Jul 1~Sep 30, 1855
Y/ g, % : &
Apr 8~Apr 28 ./ :
oy |
g ] : 1854
Mar 18 3 ooor 8t 2 7 V ; 1 3
~ Apr 7 = ; ’ : |~ Oct 1~Oct 14
o 3 ‘ %, 3
e " Oct15~Nov 11
Feb 25~Mar 17 2
/ Nov 12~Dec 9
[ Dec 10~Jan 6, 1855
Feb 1~Feb 28 | /;,J Al e e
Jan 7~Jan 31

Fig. 1. Diagram representing the mortality in the hospital at Scurati and Kulali from Oct 15t 1854 to
Sep 30t 1855

It shows how successful the implementation of sanitary measures at military hospitals in Scutari and
Kulali during the Crimean War. | added some explanations in big fonts because the original text is
too small to read. The pies represent the mortality rate of patients treated in military hospitals from
October 1854 to September 1855. It starts out with October 1854 on the right-hand side and goes
clockwise as time goes on. These mortality rates were compared with the ones at military hospitals
near or in London, which are represented by the inner circle. On the left-hand side, you see
“Commencement of Sanitary Improvements” in March 1855. Then, as you see, the mortality rate
starts to decrease rapidly. Starting from June 1855, the mortality rates are almost as low as the ones

at hospitals near or in London.

With other more data, Nightingale successfully showed that more soldiers had died from unsanitary
conditions in the military hospitals abroad than on the battlefield. Notice that nobody would have
been able to discover this fact if nobody kept the record carefully. Most people might have thought
that so many soldiers died in the hospital because they had been seriously injured in battles.

Nightingale indeed saved the lives of many soldiers, who would have been dead without the



implementation of sanitary improvements.

By collecting and analyzing data, she also found out that the maternal mortality rate (i.e, the
proportion of women dead by giving birth) at hospitals was far, far greater than the one at home.
This may sound very strange in modern times when virtually all deliveries are taking place in
hospitals, at least in developed countries, presumably because deliveries at hospitals are safer and
more convenient than at home. But the same was not true in 1871 when she reported her founding

in “Introductory notes on lying-in institutions” which are over 100 pages.

In these notes, she complained of “no uniform system of record of deaths” When a mother died,
the cause of her death was not recorded, and there was “no common agreement as to the period
after delivery within which deaths should be counted as due to [the delivery].” Most hospitals
counted the death of mothers as due to the delivery, if it happened while the mother was at the
hospital. Think about this. Recording the cause of death is important, because one needs to identify
which cause is common among maternal death at hospitals, and which cause is common among
maternal death at home. One needs to compare. The same can be said about the agreement on
the period after delivery just mentioned. If this criterion is different from hospitals to hospitals and
home to home, we can say that the data would never be "fair” There would be a distortion in the

data, which hinders precise analysis.

Anyhow, Nightingale considered many factors that could affect the maternal mortality rate, such as
the age of the mother, number of pregnancies, duration of labor, and social class of the mother.
This is important because one needs to identify the correct cause of the maternal death. For example,
one may (erroneously) argue that the maternal mortality at home was higher than the one at
hospitals, because the rich people presumably give birth at home while the poor give birth at
hospitals. However, the maternal mortality rate for hospitals for poor people was actually /ower than

the one for expensive hospitals.

Through her data, Nightingale showed that there was a higher mortality rate when the mothers
were in contact with doctors and medical students, and the wards were crowded. Thus, she
recommended that child bearing be made with as little medical involvement as possible, and

medical students be completely banned, and wards be less crowded.

Another achievement of Nightingale is the drastic reduction of the death of the British army in India.
Regarding the death and the sanitary situation of the British army in India, she wrote the greater
part of the Report by collecting data through inquiries and analyzing them. She begged Lord Stanley
to provide the armies in India the sanitary conditions provided to the armies at home. She was
permitted to print the Report out of her pocket, and distributed it to the queen and the influential

members of government. The Report included a lot of details, such as the camp diseases due to



the selection of poor sites, wrong disposal of human wastes, and so on. She convinced that more

British soldiers died from diseases than on the battlefield.

She was also interested in the education of the Indian people. As one of the hindrances of popular
education, she noted the existence of a hereditary class, which uses their monopoly of education

to block out lower classes from gaining power.

Nightingale showed that statistics is crucial to solving social problems. She was the first female
member of the Royal Statistical Society and an honorary member of the American Statistical

Association.
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