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The Legacy of Nightingale

1. Introduction

it has been three
In the middle

At the time I write this article,
months since Russia invaded Ukraine.
of the covid 19 pandemic, the sanitation situation

there is a real concern. In 2014 Russia annexed

Crimea and since then, Russia has maintained its
effective control over Crimea. Historically, Crimea
was a geopolitical stronghold. In the Crimean War

of 1853 between Russia and the Ottoman Empire,

Britain supported the Ottoman Empire against Russia.

Nightingale is known as “the Lady with the Lamp,”

who made her night rounds in the hospital wards to

tend the wounded and injured. Not only this,
however, there is a political side to her
activities, as she demanded British government to

improve the Army’ s sanitation situation. In this
article 1 shall explore Nightingale’ s legacy for
future generations through her careers.

2. Her Interest in Math

In 1820, Florence Nightingale was born to a British
family of means in Florence, Italy. Her first name
Florence was named after her birthplace. When she
was 20 years old in 1840, Nightingale had an
intention to study math with admiration for the
then authority of statistics, Quetelet. Nightingale
loved his lilac law. The law, statistically derived
from a collection of data, says that the lilac
blooms when the sum of the squares of the daily
counted from the last frost,

Quetelet” s work of 1835,

average temperatures,
reaches 4264 °C . Also,
titled 4 Treatise on Man and the Development of His
Quetelet

Faculties, was Nightingale’ s favorite.

applied statistical methods used in astronomy to
social science and called it social physics. Also,
Quetelet put an emphasis on average and regarded
the deviation from average as excess or deficiency.
idea of “an

The main motif of his work is the

average man,” which is the thought that the more
developed the «civilization is, the smaller the

deviation from average.
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3. Crimean War

Nightingale was also interested in nursing from her
early days. Nursing was not seen then as a suitable
job for an upper-class lady. But when she was 33
years old in August of 1853, she started on her own
and became a superintendent at the hospital for
women in London. Only two months later the Crimean

War broke out. Under the cause of protecting the

Greek Orthodox Christians, Russia invaded the
Ottoman  Empire. Fearing Russia’ s  southward
expansion, Britain supported the Ottoman Empire

Nightingale with 38 nurses
At the

together with France.

went to Scutari in the Ottoman Empire.

military hospital in Scutari, she saw the fact that
there were a lot more deaths from preventable
zymotic diseases than from wounds and injuries in
by her sanitation reform, the

to 2.2

the war. Actually,
mortality rate dropped from 42 percent
percent at the hospital there. Thereafter she went
to the Crimean Peninsula a couple of times. She
went back to Britain four months after the war was
concluded.
4. Cockscomb
After she came back home, Nightingale in her AMotes
on Matters Affecting the Health, Efficiency, and
Hospital Administration of the British Army
developed her original diagram and showed that as
for the mortality rate of the British Army, the
mortality rate from zymotic diseases such as
cholera surpassed the mortality rate from wounds
and injuries. The diagram is called a cockscomb or
bat’ s wing after the shape. The right figure is a
model of the diagram drawn in the Notes.

Those days the mortality rate was calculated

by a simple way that the number of deaths  of



soldiers per week was divided by the number of
soldiers at the point of time. So, the mortality
rate was underestimated. By contrast, Nightingale
calculated the mortality rate as follows. The data,
such as the strength of the army and the number of
deaths, to the

are given per month. Converted

annual rate, however, it yields the mortality rate,

which is the number of deaths out of 1,000 per year.

For example, in January of 1855, the average

monthly strength of the army is reported 32,393 and
the number of deaths 3,168 (out of which Zymotic
Disease 2,761, Wounds and Injuries 83, Others 324).
Therefore, suppose that over the year the average
strength of the army remains the same and the
deaths continue to rise at this rate, we can get
the mortality rate of January.

Number of Monthly Deaths x 12
Average Strength of Army
3168 x 12
~ 732393
we shall calculate the mortality

Mortality Rate = x 1000

x 1000 = 1173.58...

For comparison,

rate from zymotic diseases.

2761 x 12

32393 x 1000

Mortality Rate from Zymotic Diseases =
=1022.81...

The mortality rate from zymotic diseases alone goes

beyond 1,000, so on a yearly basis the British Army

would be completely destroyed by the deaths from

zymotic diseases.

A bar graph or a line graph represents the
mortality rate by the height or width linearly
proportional to it while a cockscomb represents the
mortality rate by the area of sector squarely
proportional to it. From the mortality rate and the
cockscomb, you can instantly find how high the
mortality rate of the British Army is and how many
deaths are from zymotic diseases. Moreover,
providing better drainage and ventilation system,
improving  the

preventing the density, and

structures of barracks and hospitals, the mortality

rate finally fell below the one in Manchester,

which was the least sanitary city in Britain.

Nightingale was a “passionate statistician,” as
Cook called in her biography.

5. Conclusion

Applying the statistical methods she learned from
Quetelet, Nightingale calculated the mortality rate

of the British Army in the Crimean War and
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developed a cockscomb to show that the mortality

rate from zymotic diseases due to the bad

sanitation situation was much higher than from
wounds and injuries in the battles. Actually, she
succeeded in scaling back the mortality rate by
taking actions to improve the sanitation situation
of the British Army. Indeed, the success is due to
the fact that she was from an upper—class family
and had a close connection with higher government
officials. But it 1is absolutely true that her
argument was so convincing because she showed it
dynamically by using her unique diagram called a
cockscomb.

[Note] sanitation 4 statistics #£5t square 2%

deviation fi 7  excess i FE| deficiency &~ &
mortality rate 3E 1%  zymotic disease fz #¢JH
cockscomb ¥EFEPR] bat’ s wing IV EY OHE Dbar
graph #7257 line graph Vs 57
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