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INTRODUCTION 
 
 
 
 
 
 

 W ith a buzz and a crackle, the pilot’s voice came over 
the intercom. “Buckle up, please. We’ll be beginning 
our descent in just a few minutes.” 

As the plane emerged from the clouds, Dr. Shannon McKay 
stared out her window at the city below. Gradually the grid of 
streets came into focus, revealing tiny buildings, houses, trees, 
and lawns. Then the airport runway rushed up to meet them, and 
the plane bumped to a stop. The doors opened. Shannon’s stomach, 
which had been churning with excitement for the entire trip, 
clenched with fear. What was out there?

It was her first field assignment, and she’d been sent to this 
remote city along with a small team of scientists to investigate a 
recent outbreak of disease. Their mission: to identify the cause of 
the epidemic and stop it before it spread beyond the city’s borders. 
Reports from the region had been confused but urgent. Doctors 
at the local hospital weren’t sure what the disease was—while 
some thought it might be plague, others argued it was a new virus, 
never seen before. All they knew for sure was that the disease was 
deadly, and it was spreading fast. 



3

The airport was chaotic, crowded with people clamoring to 
get on a flight, any flight, and escape from the city before they 
became infected. As Shannon and the other scientists pushed 
their way through the throng, Shannon scanned strangers’ faces 
warily for signs of illness. 

At the hospital, the doctor in charge was gray with exhaustion. 
Beds and stretchers loaded with moaning patients packed the 
narrow hallways. 

“It all started a week ago,” the head doctor told the scientists. 
“At first it was just a couple of people. We couldn’t identify the 
illness, but we weren’t too worried. Then more and more people 
started showing up with the same symptoms. We’ve run out of 
beds, and the morgue is full now too.”

The investigation team huddled in a small office to go over 
their plans. They had to gather information quickly while doing 
everything they could to control the spread of the disease. 
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They’d need to close the airport, establish isolation wards and 
quarantines, collect data on the number of infected victims, and 
start laboratory testing to determine the cause of the outbreak. 

“McKay, I want you to handle patient interviews,” the lead 
investigator ordered. “Find out what people were doing before they 
got sick. Where did they go? What did they eat? Who did they come 
in contact with? Take one of the local translators with you. And we 
need to figure out who was the first person to get sick—who’s our 
Patient Zero? The answers are out there, we just have to find them.”

Shannon nodded. Quickly, she zipped up her biohazard suit  
and grabbed her laptop, ready to head out into the hospital wards. 
There was no time to lose. 

The thought of getting caught up in a massive epidemic frightens  
a lot of people, and for good reason. The Black Death, cholera, yellow 
fever, AIDS: throughout human history millions of people have died 
in epidemics—far more than have died in wars or other disasters. 

Across the world today, our defenders against epidemics are  
the scientists who strive to unravel the mysteries behind these 
deadly outbreaks. They search for clues that can tell us how a 
disease outbreak started, how it spreads, and what puts people at 
risk of getting sick. We call these scientists who work on under-
standing and stopping disease outbreaks epidemiologists. 

Like detectives, epidemiologists travel to the “scene of the 
crime” to look for clues when a disease strikes. They ask lots of 
questions, look for witnesses, talk to the victims, sniff out facts 
that may have been overlooked, and then assemble the evidence. 
Working with the latest technology in special laboratories, they  
                                    also use high-level scientific skills to uncover  
                                      hidden connections and test their theories. 

                                     National and international organizations  
                                       such as the U.S. Centers for Disease Control  
                                       (CDC), the World Health Organization (WHO), 
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and the Public Health Agency of Canada continuously monitor 
disease reports from around the world, ready at a moment’s  
notice to send teams of epidemiologists to the latest disease 
hotspot. But epidemiology (pronounced epeh-dee-mee-ol-o-gy) 
hasn’t always been as sophisticated as it is today. In fact, it’s only 
thanks to the lonely, dangerous work of a few dedicated doctors  
and scientists that we now know how to prevent or cure some  
of the most deadly diseases in history. 

Diseases like plague, cholera, and typhoid fever. Those names 
can still strike fear into our hearts, even today. The scientists who 
unraveled the medical mysteries behind these illnesses faced a  
terrifying prospect: they were risking their lives to fight diseases 
that killed thousands of people every year. They needed to be 
courageous, and very determined; all too often, no one believed 
their crazy theories. They were ignored, laughed at, sometimes even 
fired from their jobs. But they kept searching for answers, putting 
the pieces of the puzzles of epidemics together. Today, millions of 
people owe their lives to the work of such early epidemiologists. 

And the fight against infectious disease isn’t over yet. 
Epidemics and pandemics continue to threaten the world. As our 
populations grow, and as technology, climate change, and wars 
change the way we live all around the globe, tracking and stop- 
ping disease outbreaks is more important than ever.

It’s easy to see why. Today, we live in a global village, and an 
outbreak from anywhere in the world can arrive on our doorsteps 
in a matter of hours. Just imagine, for instance, what could happen 
if a deadly new disease were to emerge in one of the world’s biggest 
cities and major transport hubs: a city like Tokyo, New York, 
Shanghai, or London. Simply by stepping onto a plane, infected 
victims could spread the epidemic around the country, and even 
around the world, in a fraction of the time it would take to  
bring international medical aid. That’s the kind of scenario  
that keeps today’s epidemiologists ever on the alert, ready  
to track down the source of the next killer epidemic.
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PANICKING OVER 
PANDEMICS

When is an outbreak an epidemic, and when is it a pandemic?
When the number of cases of a disease in a region is clearly 

higher than normal, it’s an epidemic. Once doctors start reporting 
an unusual number of patients, public health authorities may 
declare that there is an epidemic underway. They’ll alert the 
media so people can take precautions against the disease. 
Hopefully, it doesn’t go much further.

If it does, it may become a pandemic: a worldwide epidemic 
that infects a large number of people over a very wide area, in 
different countries and regions of the globe. The World Health 
Organization monitors disease outbreaks, and when cases are 
reported in three or more countries, it’s officially a pandemic.

A pandemic can be deadly, like AIDS, the Black Death, or 
Spanish flu. Or it can be milder, like the 2009 swine flu pandemic, 
which was fatal to less than 1 percent of patients. But when we  
see the word pandemic in a headline, we panic!
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THE GREAT PLAGUE 
EPIDEMIC OF 1665 

 T he rat looked dead. Goodwoman Phillips nudged
it with her toe to be sure. It didn’t move. 

She bent down, pinched its tail between her 
thumb and forefinger, and lifted the rat up so it dangled limply 
before her face. “Come into my kitchen and die on my clean floor, 
will you?” she said menacingly to the little corpse. “We’ll see  
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about that, you dirty beast.” Goodwoman noticed with disgust 
that fleas were still jumping in the rat’s coarse black fur—clearly 
it hadn’t been dead for long. Probably killed by the cold: this 
winter had been the coldest anyone in London could remem-
ber, and more than rats were dying during the freezing nights. 

She opened the door and swung the rat by its tail, flinging 
it as far from the house as she could. It landed with a thud in 
the gutter. Good riddance to bad rubbish, thought Goodwoman 
Phillips, and she turned back inside, dusting her hands briskly 
on her skirts, ready to begin making breakfast. 

She thought no more about the rat that day 
or the next. She was a busy woman, with a 

husband and sons to feed and clothe. And for  
a poor family like hers, living outside the walls  

of London in the rough and tumble parish of  
St. Giles in the Fields, food and clothes were 

often hard to come by. Worse, with this 
winter’s dreadful cold, they needed more 

fuel than usual for the fire. Goodwoman feared 
that the extra expense would mean Christmas, 
just a few days away, would be a lean and dismal 
holiday this year. 

Goodwoman Phillips was right to worry about Christmas. 
There would be no celebrating in her home. As that dark 
December day wore on, her head began aching, and her back 
and limbs pained her so much that she could hardly stand.  
At first she tried to ignore it, but then fever and chills set in.  
By evening she was shaking so badly that she was forced to 
take to her bed. She lay in a daze, trying not to moan. 
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SIGNS IN THE SKY 

 G oodwoman Phillips didn’t want to 
worry her husband and family,  
but they could plainly see how  

ill she was. Her sons sat by her bedside,  
trying to distract her with stories of the 
things they’d heard and seen in the city 
of London, where they picked up what 
work they could, fetching and carrying for 
tradesmen. All of London, they told her, was 
buzzing with rumors and speculation about 
the meaning of the dreadful sign that had been 
spotted in the night sky. Since November, a 
comet had been seen flaring across the heavens 
every clear night. It foretold evil ahead, everyone 
agreed, but what would the awful event be? 

According to the latest rumor circulating through the city, 
the comet was a sign that England’s king, Charles II, did not 
have God’s favor. As a result, terrible punishments would be 
unleashed on the country. 

At this, Goodwoman Phillips raised her head weakly from 
the pillow. “My mother always said that plague follows a cor-
onation. Charles has been on the throne four years, and in that 
time England has had no plague. Perhaps the sign in the sky 
foretells that God is sending the plague to visit this city again.” 
Then, as a fresh wave of fever shook her, Goodwoman Phillips’s 
thoughts drifted. She stared blankly out at the stars glinting 
through her window. Her sons crept away, leaving her to rest. 
Soon she was tossing in a restless, feverish sleep. 
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