
From Cholera to COVID-19ARTICLE

London, circa 1854. A deadly cholera outbreak has caught the 
neighborhood of Soho in its teeth. The young, the old, the hale,  
the weak—this is an indiscriminate disease, and it’s moving fast.  
Hundreds die in little more than a week. The medical community 
races to provide solutions, but the best scientific methods of the  
day fail to have an impact. 

There’s no miracle cure in this story. No divine intervention. Instead 
there’s a young doctor named John Snow, and a radical idea. Thirty 
years before the world would read about a certain Mr. Holmes, 
Snow appoints himself a detective and heads into the heart of Soho 
to collect, integrate, and analyze data related to the epidemic. Until 
he got to work, the only data pertaining to the disease was confined 
to a growing tower of death certificates. John Snow pioneered the 
concept of epidemiology, and his idea seeded a practice that would 
become critical in resolving future pandemics: data integration and 
visualization. 

Although Snow couldn’t have imagined the powerful software  
we’d be using nearly two hundred years later, he’d surely recognize 
its aim: if we can turn a seemingly chaotic event into data, and  
turn that data into dynamic visualizations, then we have the means 
to recognize its patterns and arrest its progress. This is what John  
Snow did in 1854, and it’s what we’re doing today:
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• First, process large volumes, types, and sources of data

• Next, translate that data into understandable, informative visuals

• Finally, enrich and interpret that data with context-sensitive  
annotations

In modern practice, we have sophisticated digital tools that help us 
to merge data sets, dynamically toggle between different visualiza-
tions, and marshal those visualizations into meaningful insights that 
inform our decisions about the best way forward. Online tools can 
deliver those insights to anyone who needs them, from a Head of 
State who’s drafting public health policy to the head of a house-
hold who’s drafting a grocery list. With meaningful, accurate, and 
accessible data visualization in our shared toolbox, we stand a much 
improved chance at victory over current and potential health threats. 

Dr. Snow didn’t have sophisticated digital tools. All he had was a 
theory. Contrary to the popular notion that cholera was carried 
on “bad air,” he felt certain that contaminated water explained its 
rapid spread—specifically, the water issuing from a highly trafficked 
source in Soho known as the Broad Street Pump. To prove it, he 
tracked down victims’ families in order to understand where they 

How Integrated Data Visualizations Inform Decisions and Impact Actions 



lived, where they worked, and what they did in the days leading 
up to their illness. He used these insights to build a map of the 
epidemic, which he annotated with notes explaining his discover-
ies and his many efforts to reduce or eliminate false conclusions. 
Sure enough, the dead and dying had been frequent users of the 
Broad Street pump. 

The results of his diligence are shown here, in John Snow’s map:

 

To defend himself against the scrutiny that he knew was coming, 
Snow investigated a workhouse and a brewery in the Soho area 
that were mysteriously free of cholera, only to discover that  
each had its own source of water. He visited a neighborhood far 
from Soho that had recorded cholera deaths at the same time, 
where he met a family that preferred drinking from the Broad 
Street pump and had recently visited Soho for that purpose.  
He recorded this due diligence in annotations that he provided 
along with the map, adding valuable context to his visualization. 

The pump’s handle was removed as a result of Snow’s efforts. 
New cases in Soho were already in decline by then, making it 
difficult to determine exactly if and how the handle’s removal 
accelerated the end of that particular epidemic. What is clear is 
that Snow’s map had successfully prevailed against a powerful 
tide of opinion and influence. 

Many decades later, the academic and statistician Edward Tufte 
would praise Snow as the agent of “a life-saving scientific dis-
covery,” and would hold up the cholera map as an early example 
of the power of data integration and visualization. Tufte pointed 
to what he calls the map’s “supplemental details”— that is, how 

Snow uses “image, word and number… to present the evidence 
and make the argument.” Through these annotations, Snow 
had elevated the map’s meaning. It wasn’t simply a network of 
streets, sketched over with symbols; Snow had fashioned it into 
a powerful tool of persuasion and, ultimately, an instrument in 
defense of public health. 

 

Extracting Insight From Past Pandemics to Inform 
Future Actions

Many other health threats have charged at the human race since 
the days of cholera, trampling whole communities in some cases 
or hovering at bay, terrifying but momentarily subdued, in others. 
Whether a health threat falls into the first category or the second 
depends on how well we step into Snow’s detective role, turning 
data into dynamic visuals that shape truth, insight, and action 
from chaos, fear, and assumption. 

Sometimes that detective work happens forensically, as in the 
case of two cities with opposing attitudes toward 1918’s Spanish 
flu. The people of St. Louis locked down their city, while the peo-
ple of Philadelphia held a parade to honor soldiers departing for 
WWI — an event that drew 200,000 well-wishers into the streets. 
A simple data visualization, enriched with annotations, tells the 
story of how two very different actions led to two very different 
outcomes: one of acute tragedy, the other more muted. This type 
of visualization can be enlisted as a powerful tool for incentiviz-
ing non-pharmaceutical interventions (NPIs) during present-day 
pandemic situations. 
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FIGURE 1: John Snow’s 1854 cholera map. 

FIGURE 2: Lessons from the 1918 Spanish influenza outbreak.



Data Visualization as a Tool to Fight  
Modern Pandemics

In other times and for other pandemics, data visualization tells a 
story from right inside the action, helping to inform and actively 
manage prevention measures. Which brings us to SARS-CoV-2, 
our present-day public health adversary, responsible for a stag-
gering number of confirmed COVID-19 cases and related deaths 
around the world. 

The scale of this pandemic and the diversity of data surrounding 
it make this a uniquely complex story to understand. The biologic 
lifecycle of SARS-CoV-2 complicates things even further; its long  
incubation period means that new cases were initiated weeks 
ago, and that developments which are taking root right now 
won’t be observable for another few weeks. Like star gazers who 
know that they’re looking back through time at those pinpoints 
of light in the sky, analysts know that isolated data points don’t 
necessarily represent an accurate present-day snapshot of the 
situation. To really understand this pandemic — its past, its pres-
ent, and its potential trajectory based on NPIs — we need more 
than inert datasets. We need enriched and integrated interfaces 
designed to explore pandemic-related data, interrogate it, and 
turn it into nuanced and contextualized insight. 

The team at TIBCO Spotfire has built that tool. Their COVID-19 
Visual Analysis Hub provides a set of interactive, connected dash-
boards designed to help local communities understand the situ-
ational impacts of their NPIs, giving them the real-time feedback 
they need to make meaningful adjustments and save more lives. 

What makes this data analysis hub an especially powerful tool 
against the invisible menace of COVID-19 is its dynamic inter-
face. Users can start with a highly aggregated state-level view of 
the pandemic, as seen in Figure 3 below. Then, with one click, 
they can drill into context-sensitive information that’s relevant to 
their particular place and situation. Like opening a set of Russian 
dolls, the software allows users to peel away layer after layer of 
quantitative detail, discovering new insights that lie within the 
aggregated whole. 

Each layer is annotated with qualitative notes that add meaning 
and context to the data, which both elucidates and democratizes 
the experience; you don’t need a PhD in data analysis to imme-
diately grasp what the visuals are telling you. These annotations 
make the data accessible, in every sense of that word: it’s openly 
available to anyone with a web browser, and it’s readily under-
standable for just about any user. Users can easily uncover the 
number of ICU beds in their community, or the volume of new 
cases in their county. Figure 4 on the next page shows an exam-
ple of that county-level data, contextualized within the state- 
by-state aggregated map and annotated for deeper meaning.

We need enriched and integrated interfaces  
designed to explore pandemic-related data,  
interrogate it, and turn it into nuanced and  
contextualized insight.

FIGURE 3: A snapshot from TIBCO’s COVID-19 Visual Analysis Hub, displaying a live report of confirmed cases and related deaths in the  
United States. 
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FIGURE 4: The dashboard allows users to drill into county-specific statistics. 

FIGURE 5: Users can toggle between different data visualizations for a more nuanced picture of the pandemic’s impact.

Tufte said it best when he wrote that “the credibility of [Snow’s] 
cholera map grows out of supplemental details in the text.” To 
give our narrative around COVID-19 equal credibility, we need 
to become devotees of those “supplemental details.” Without 
these annotations, a certain degree of meaning and insight 
would drain away, leaving only an alarming set of numbers with 
little to explain or contextualize what’s really going on. Figure 5 
below, of daily cases in South Korea, shows how these sup-
plemental details contribute to a more complete picture of the 
pandemic, as just one example. 

The bottom line: data visualization is important, but as Snow 
intuited in 1854 and as we know from two centuries of practice, 
every visualization needs annotation to give it context and  
meaning. That’s what the TIBCO Spotfire platform is designed  
to provide: an accurate and up-to-date picture of the quanti- 
tative numbers, along with the supplemental details that users 
need to help them take appropriate action against COVID-19. 
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Pulling Meaning From the Madness: A Final Word

When John Snow got to work in 1854, all he had was a note-
book and his own two feet. Today, we have intelligent analytics 
engines that can integrate data from disparate sources and 
present it in compelling, meaningful visuals, accurately and in an 
instant. And while Snow used his annotated map for very specific 
means — to prove his theory and potentially save more lives —  
today’s powerful data platforms have endless use cases. It’s that 
very flexibility that makes TIBCO Spotfire so valuable. Whether 
investigating the effectiveness of an NPI, identifying a promising 
drug candidate, or monitoring clinical trial data for safety signals, 
the platform provides the data-rich insight that we need to  
accelerate our pandemic response. 

This is true outside of pandemic scenarios, too. TIBCO Spotfire’s 
data analysis and visualization capabilities support some of  
the world’s most exciting innovations in pharma and biotech.  
Scientists, clinical researchers, and other Life Sciences professionals 
rely on it to gain real-time insight and make confident,  
impactful decisions.

That’s the power of data integration and visualization. In 1854, 
John Snow used it to help people make informed and impactful 
decisions at the level of a single community. Today, we’re using 
powerful software to apply Snow’s premise on a global scale, 
helping to integrate a huge variety of data quickly, accurately,  
and in truly meaningful ways. 
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