
Name______________________________ Class __________________ Date ______________

26 Investigations in Forensics

©
 Pearson Education, Inc., publishing as Pearson Prentice Hall. All rights reserved.

Epidemiologists are scientists who study
the causes of diseases and how they spread.
When the number of cases of a disease
suddenly increases, epidemiologists try to
determine why this is happening. They also
suggest ways to bring the disease under
control. By interviewing patients, their
families, and anyone the patients may have
come in contact with, epidemiologists look
for patterns in how people became ill.
Epidemiologists also use laboratory tests to
determine what may have caused the
disease.

Many of the techniques that
epidemiologists use are based on the work of
John Snow, a British doctor who lived in the
1800s. At that time, millions of people lived
in crowded, unsanitary cities. Diseases
spread quickly in these areas, killing
thousands. Anthrax, a bacterial disease,
raged through herds of horses, cattle, sheep,
and goats, infecting tannery workers and
animal herders. In 1831 and 1832, cholera,
another bacterial disease, broke out in
London, England, killing 23,000 people.
Disease outbreaks such as these that affect
large numbers of people are called epidemics.

In the early 1800s, most people thought
that diseases were caused by cold, damp air.
But Snow believed that the cause of many
diseases could be found in water. Snow first
learned about cholera when he was an 18-
year-old apprentice physician. He was sent
to northern England to treat sick coal
miners during a cholera outbreak. This
experience caused Snow to make the
prevention of such epidemics his lifelong
goal. In the summer of 1854, while Snow
was attending medical school in London,
another cholera epidemic occurred there. At
that time, the Thames River was the main
source of drinking water in London. Snow
suspected that there was a connection
between the Thames River and the people
who were getting sick. Because the disease
affected the patients’ intestines and not

their lungs, Snow thought that it was
probably transmitted by drinking water.

In the 1800s, household waste was
collected in pits located under people’s
houses. As the waste in these pits
decomposed, it seeped out into the
surrounding soil. The waste from those pits
located near the Thames obviously made its
way into the river. As the weather became
warmer, cholera struck. This time it caused
250,000 cases and more than 50,000 deaths.

Snow was determined to find the source
of this disease. He collected the addresses of
nearly 2,700 people who were sick with
cholera. Then, he marked these addresses
on a map of London. Snow’s map also
showed the name of the company that
provided water to each neighborhood.
Because Snow suspected the river water, he
counted the cases that occurred in houses
served by each water company. He
discovered that customers of the Southwark
& Vauxhall Water Company were far more
likely to have cholera than were people who
obtained their water elsewhere. Snow
investigated this company, and found that
the water it sold came from a part of the
Thames near a leaking waste pit. After he
publicized his findings, the cholera
epidemic started to decline as people began
to avoid this contaminated source of water.

Just as the early summer cholera
outbreak was fading, a new cluster of cases
flared up in another area of London. This
time, when Snow mapped the locations of
the cases, he found them grouped together
around a well on Broad Street, shown in
Figure 1 on page 27. People who lived near
wells pumped their own water and carried
it home in buckets. Just like the Thames, the
Broad Street well was contaminated with
sewage containing cholera bacteria. The
disease was spread as each bucket of water
was drawn. Snow asked government
officials to take the well out of service. They
agreed and removed the pump handle so
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the well could not be used. Within a short
period of time, the number of new cholera
cases decreased dramatically.

Snow’s success in helping to control a
cholera epidemic shows how today’s

epidemiologists can affect public health. To
this day, epidemiologists use many of
Snow’s methods, including interviews and
case mapping, to search for clusters of cases
as Snow did.
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CASE SUMMARY

Imagine that doctors in the United States have begun to see a
reappearance of cholera. Ninety-seven cases have been reported in
eight cities between July 5 and July 25. Interviews with the patients
have revealed that all of them ate oysters shortly before becoming ill.
Officials suspect that these oysters were sold illegally without being
inspected.

Public health doctors are interested in tracking the course of the
disease to prevent any further cases. Law enforcement officials want
to find out how the oysters were illegally imported and sold. You
have been given data to analyze for clues explaining how the
outbreak began and spread, and whether it is increasing or
decreasing.

QUESTIONS FOR FORENSIC ANALYSIS

When and where did the oysters enter the country? How did they get
to the cities where cholera occurred? Is the number of new cases of
cholera increasing or decreasing?

MATERIALS (per group)

United States map
tracing paper

PROCEDURE

1. Use the map of the United
States to locate the 8 cities
listed in Figure 2.

2. Place the tracing paper
over the map. Mark the
location of each city on the
tracing paper.

3. Next to the mark that
indicates each city, write
the dates of the outbreak
and the number of cases
that correspond to that
location.
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HYPOTHETICAL DISTRIBUTION OF CHOLERA CASES

Houston, Texas

Louisville, Kentucky

Memphis, Tennessee

Minneapolis, Minnesota

New Orleans, Louisiana

Pittsburgh, Pennsylvania

St. Louis, Missouri

St. Petersburg, Florida

July 5Ð15

July 10Ð20

July 8Ð18

July 13Ð23

July 6Ð16

July 15Ð25

July 11Ð21

July 6Ð16

City Dates of
Outbreak

Number
of Cases

14

8

14

4

13

2

10

12

FIGURE 2
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4. Look for patterns in the dates, number of cases, and the relative
locations of the affected cities. On the lines below, record your
observations of these patterns.

ANALYSIS AND CONCLUSIONS

1. Using Tables and Graphs List the cities in Figure 2 in the order in
which the cases of cholera appeared.

2. Comparing and Contrasting Is the number of cases increasing or
decreasing as the disease spreads? Explain how the data from two
cities support your answer.

3. Predicting Where might the next cases of cholera be reported?
Explain your answer.

4. Formulating Hypotheses Propose a hypothesis of how the cholera
outbreak may have begun.

5. Drawing Conclusions Based on the data, how do you think the
disease traveled from city to city? Explain your answer.

6. On a separate sheet of paper, write a short paragraph describing
the history of this outbreak of cholera.
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