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The celebrated nurse improved public health through her groundbreaking use of graphic
storytelling

By RJ Andrews

DRAFT DIAGRAM
 Surviving drafts of Nightingale's diagrams give a rare peek into her team's creative process. Drawn by

government clerks, these drafts show how the team refined original ideas to improve information design.
They also reveal that the mechanical precision of the final lithographs was not present in the original

references. This early sketch gives a preview of one of Nightingale's most famous graphics (below), which
reveals how army deaths from preventable diseases (blue) outnumbered hospital deaths from wounds

(red).
Credit:

British Library Imaging Services

In the summer of 1856 Florence Nightingale sailed home from war furious. As the nursing
administrator of a sprawling British Army hospital network, she had witnessed thousands of
sick soldiers endure agony in filthy wards. An entire fighting force had been effectively lost to
disease and infection. The “horrors of war,” Nightingale realized, were inflicted by more than
enemy bullets.

https://www.scientificamerican.com/article/how-florence-nightingale-changed-data-visualization-forever/
https://www.scientificamerican.com/author/rj-andrews/


2/12

Nightingale had earned the moniker “Lady with the Lamp” by making night rounds on
patients, illuminated by a paper lantern. She was serving in the Crimean War, where Britain
fought alongside France against the Russian invasion of the Ottoman Empire. The causes of
the soldiers' torment were numerous: incompetent officers, meager supplies, inadequate
shelters, overcrowded hospitals and cruel medical practices.

Nightingale arrived back in London determined to prevent similar suffering from happening
again. It would be an uphill slog. Many government leaders accepted the loss of common
soldiers as inevitable. They wrongly believed, for example, that communicable diseases
were caused by unavoidable realities—the weather, bad diet and harsh work conditions. And
the poor quality of army data made it impossible to know exactly how soldiers died. Patient
outcomes varied depending on whether you asked the officer who lost fighters, the ferryman
who shuttled the sick, the doctor who treated invalids or the adjutant who buried bodies.
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FLORENCE NIGHTINGALE was photographed in London a few months after returning home from war. At
around this same time, she began working with data and charts. Credit: Hulton Archive/Getty Images
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Resolute, Nightingale set out to sway the minds of generals, medical officers and
parliamentarians. Their poor data literacy muted statistical arguments that could have
oriented them toward the facts. Nightingale, with her quantitative mind, had to persuade
people with common understanding but uncommon standing. Her prime target throughout
this effort was the head of the British Army, Queen Victoria.

With public attention drifting away from the concluded war, Nightingale knew that the
opportunity for reform was fleeting. She worked 20-hour days, mostly behind the scenes,
writing letters, wrangling data and publishing anonymously. She did not do it alone—a circle
of experts, including statesmen, statisticians and scientists, united with her to break the
policy makers' inertia and ineptitude. The team focused its campaign on promoting sanitary
reform: fresh air, clean sewers and less crowding.

Nightingale's key persuasion tactic was to convey statistics in exciting ways. I recently
conducted the first in-depth study of how Nightingale created and used data visualization,
and I share my research in the forthcoming book Florence Nightingale, Mortality and Health
Diagrams (Visionary Press). I studied correspondence that details Nightingale's information-
design process, hand-drawn draft diagrams never before seen by the public and a complete
catalog of her information graphics. We can now appreciate better than ever what an
innovator Nightingale was and how her techniques foreshadowed how data graphics would
become essential to public understanding and debate today.

Recognizing that few people actually read statistical tables, Nightingale and her team
designed graphics to attract attention and engage readers in ways that other media could
not. Their diagram designs evolved over two batches of publications, giving them
opportunities to react to the efforts of other parties also jockeying for influence. These
competitors buried stuffy graphic analysis inside thick books. In contrast, Nightingale
packaged her charts in attractive slim folios, integrating diagrams with witty prose. Her charts
were accessible and punchy. Instead of building complex arguments that required heavy
work from the audience, she focused her narrative lens on specific claims. It was more than
data visualization—it was data storytelling.

Nightingale's stories showcased how poor sanitation and overcrowding caused unnecessary
death. She constructed her arguments from easy-to-understand comparisons. For instance,
Nightingale brilliantly framed army mortality by contrasting it with civilian mortality. She
showed how, for example, peacetime soldiers living in army barracks died at higher rates
than civilian men of similar ages. Her graphics made it impossible to deny the realities
represented by the data: army administration needed dramatic reform.

Nightingale's diagrams received broad coverage in the press. Within months after the first
batch was published, the issue of overcrowded barracks was debated in both houses of
Parliament, which moved to reform the sanitary conditions of the army. This resolution was
backed by four subcommissions focused on sanitary construction, health codes, a military
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medical school and military statistics. Within a couple of years the quality of British Army
data soared under the leadership of a Nightingale ally. The new data-collection operation—
eventually lauded as the best in Europe—also proved the success of the sanitary reforms:
mortality from preventable disease among soldiers declined to less than that in the
comparable civilian population. Nightingale celebrated this milestone with a final Crimean
War diagram, published in 1863.

Her campaign's biggest impact on civilian public health took another decade to materialize.
The reforms Nightingale fought for were finally codified in the British Public Health Act of
1875. The legislation established requirements for well-built sewers, clean running water and
regulated building codes. The law and the precedent it set worldwide would be driving forces
—along with the development of vaccines that conferred immunity to diseases and artificial
fertilizer that boosted crop yields—in doubling the average human life span during the
following century.
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CONTEXT
Nightingale's firsthand experiences in the Crimean War drove her passion for health reform. Here she
leads a group on horseback to view the siege of Sevastopol (top left), the Crimean War's culminating

conflict. Nightingale's graphics departed from the standard visualizations of the time, such as this black-
and-white bar chart of soldier mortality (top right). In contrast, her charts (bottom) amplified the data story

by comparing soldier (red) and civilian (black) mortality rates using horizontal bars, making the chart's
labels easier to read. Nightingale's letters reveal that she was the one who designed the chart form, data

and text.
Credit: Wellcome Collection; UCLA Library Special Collections, History & Special Collections for the

Sciences; Internet Archive archive.org/details/b21365210 (clockwise from top)
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DATA CRAFTWORK
Nightingale collaborated with physician and medical statistician William Farr on her first batch of diagrams.

They included bar charts, area charts and circular diagrams. This diagram shows the British Army's
monthly mortality rate across the war. The small circle at the center of the composition represents the
mortality rate for similar groups in the city of Manchester, England, where living conditions and general

health were poor at the time, which helped readers grasp the extreme mortality rate in the army.
Credit: UCLA Library Special Collections, History & Special Collections for the Sciences
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HANDS-ON LEADER
The civilian data came from Farr's vaults at the General Register Office (GRO). The army data were

assembled from half a dozen sources who had recorded deaths during the war. An extant army record
indicates the nonstandardized data that Nightingale helped to wrangle. Farr's team of GRO clerks assisted
with data analysis; they also drafted the diagrams. Nightingale managed and funded diagram lithography,

printing and distribution. Her edits, which survive in correspondence and on diagram drafts, reveal a
leader engaged with the project from conception through production. Although these first diagrams

attracted attention, the circular diagrams contained a visual encoding flaw that caused large values to
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appear overexaggerated. Nightingale and her team corrected the mistake in their second batch of
graphics.

Credit: Wellcome Collection

DATA STORYTELLING—THE PROBLEM
Nightingale's second batch of visualizations was her most stunning graphic achievement. The three-

diagram set was originally issued in a confidential report to Queen Victoria. After the sanitation reformers
were attacked in an anonymous pamphlet, Nightingale and her team repackaged the diagrams with a final

rebuttal for public consumption. These graphics form a narrative that exposed the problem (too many
deaths), revealed its cause (preventable disease) and offered lifesaving solutions (sanitary reform). The

first diagram, shown here, emphasizes the problem by comparing the monthly rate of army mortality
across two years (radiating wedges) with the average mortality rate in the city of Manchester (inner circle).

Credit: Harvard Library
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DATA STORYTELLING—THE CAUSE
Nightingale's best-known diagram is this colorful depiction of causes of mortality, illustrated by overlapping
wedges. Part of the chart's enduring success is attributable to its strange yet interesting form; others at the
time presented similar data in conventional line graphs, to little effect. As the middle story element of her

visual argument, it elevated two comparisons. The first shows that deaths from preventable diseases
(blue) greatly outnumbered hospital deaths from wounds (red). The second comparison, repeated from
the first diagram, is between the first year (right) and second year (left) of the war. It shows that mortality

declined significantly between the two years, which are linked by a jagged line, and encourages readers to
wonder what occurred to make such a difference.

Credit: Harvard Library
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DATA STORYTELLING—THE SOLUTION
The third diagram completed the story by focusing attention on the moment when a team of sanitation

engineers began fixing Nightingale's hospital. The mortality rate decreased greatly with the
“commencement of sanitary improvements.” In her quest to highlight sanitary reform in this graphic,

Nightingale left out other factors that probably played a role, including a reduction in hospital overcrowding
and the end of a miserably cold winter. Furthermore, the sanitary improvements to the hospital did not
magically happen in one day; they were the result of several months of work clearing filth, rebuilding

sewers and installing ventilation flues. The radiant diagram is an information-design wonder: its wedge
angles vary to accommodate the different record-collection periods for its source data.

Credit: Harvard Library
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