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CHAPTER ONE

Disedase Detectives’
Basic Methods

When John Snow, the world’s first true disease detective,
was solving the mystery of what caused the 1854 cholera
outbreak in London, scientists had known of the existence of
germs for close to two centuries. The earliest microscopes
had revealed a previously unknown world of organisms too
tiny for the unaided eye to see. The problem was that for a
long time, scientists did not realize that some of these mi-
crobes cause various diseases. In fact, the general view in
those days was that germs were more or less harmless and
served no important purpose in nature.

Thus, even though Snow showed that cholera spread
as the result of something harmful in certain water sources,
most scientists did not yet recognize that germs were the
culprit. It was not until the 1860s through the 1880s that a
small group of biological pioneers proved the link between
certain microbes and a host of deadly diseases. The rev-
elation that germs cause many diseases made it easier for
early epidemiologists to track the spread of those maladies
because they now knew what to look for. Even so, most
medical researchers of the late 1800s and early 1900s
continued to search for cures. The first few generations
of disease detectives took a different path, however. They
worked to determine how various diseases spread. Such
knowledge, they believed, would make it easier for medical




authorities to predict, control, and maybe even halt some dis-
ease outbreaks. And they were correct.

Developing Epidemiological Methods

The early disease detectives found that much of their work could
not be done in the confines of a laboratory. Instead, to track down
the source of a disease, they often needed to go out into the
field—traveling to distant towns, villages, farms, forests, lakes,
and other physical settings. There, they could collect water and
soil samples and interview the residents of the areas affected by a
disease in order to gather clues to solve the mystery of how that
sickness spread.

Collecting soil samples and interviewing people are two of the
techniques used by early epidemiologists. Each was a tool they
could employ to accomplish their work. Over time, they learned
to combine these individual tools into complex investigations that
they came to call field studies. By the early twentieth century, they
had developed three major kinds of studies, and these remain the
mainstay of epidemiology today.

The first and perhaps most basic of the

three is the case series study, sometimes field study
called a clinical study. Since it was first used

in the late 1800s, a prominent physician A scientific investigation
points out, it has “profoundly influenced the conducted outside of a
medical literature and continues to advance laboratory setting

our knowledge in the present time.”> A case
series study is often inspired by a report of
one or more people who recently have become ill and sought help
from doctors. If the doctors conclude that their patients have a
contagious disease, or if they cannot identify the disease, they will
likely ask an epidemiologist to do a case series study. It consists
of looking closely at the overall circumstances of the patients.
The principal pieces of information that the disease detectives
look for in the study are key factors that most or all the patients
have in common. To determine that, the investigators ask a series
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of questions to find out “what,” “when,” “where,” and “who.” The
“what” is largely the symptoms, or the diagnosis given by the doc-
tors. The “when” is the approximate day each person became ill.
The “where” includes the neighborhood where the patients live,
as well as daily routines such as where they recently shopped
or ate or visited. The “who” consists of personal details such as
gender, age, and type of work of the individual patient and other
members of the household.

A Famous Case Series Study
A well-known example of a case series study occurred in Syd-
ney, Australia, in 1941. There an eye surgeon named Norman
McAlister Gregg noticed an abnormally large number of cases of
babies with eye cataracts. He had seen thirteen in a single year
in his own practice alone—a number that seemed unusually high.
Attempting to gather information that might shed light on the
issue, Gregg used a tool employed regularly by epidemiologists —
the case series study. He devised a series of questions intended

SN\

Early epidemiologists collected
soil samples to track down the
source of diseases. To do so, they
needed to go out into the field.




to find out what, if anything, the babies and their mothers had
in common. These inquiries asked about various aspects of the
mothers’ daily routines, the kind of food they ate, their social lives,
and so forth. One question related to recent illnesses. That is, had
they or someone else in the family been ill in the past few years?
That last question proved vital. In-
deed, one factor almost all the women

had in common was that they had either case series
been exposed to or contracted rubella, study

or German measles. From this fact re-

vealed by the study, Gregg suspected A scientific investigation that

searches for factors that
most or all members of a
group of sick people share

something that scientists proceeded
to prove—that a fetus in the womb ex-
posed to rubella can suffer certain birth
defects, including cataracts.

How Do Two Groups Differ?

Another major method that epidemiologists employ is the case
control study. It consists of a detailed examination of a number
of sick people in a given region. The disease detectives try to de-
termine what is different about the members of that group from
people in that area who have not come down with that sickness.
That is, how do the lives and habits of the sick individuals differ
from those of the rest? This is another way to reveal how a dis-
ease spreads through an area, laying the groundwork for contain-
ing the spread.

A case control study conducted by epidemiologist Nathan
Shaffer in 1987 offers a striking example. Shaffer sought to help
doctors in the small African nation of Guinea-Bissau stop a large
cholera outbreak. He first tried to find the main source of the dis-
ease. It was well known since John Snow'’s time that cholera usu-
ally spreads through contaminated water. Indeed, Shaffer later
recalled, “the epidemic was spreading up and down the coast,
[sO] right away | suspected shellfish.”®
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Tracking Down a Food-Borne lliness

One of many successful US epidemiological field studies conducted in recent de-
cades occurred in 2004. The Massachusetts Department of Public Health received
word of an outbreak of the serious liver disease hepatitis A in Marshfield, a small
town located a few miles south of Boston. During the span of only a few weeks,
twenty cases of the disease emerged, and local epidemiologists immediately got
to work. Knowing that hepatitis A is often caused by eating contaminated food,
they interviewed the sick individuals about their daily eating habits. From this data,
the investigators suspected that restaurant food was the culprit. But which of the
five local Marshfield restaurants served that food? To answer that question, the
scientists conducted a case control study to compare the restaurant choices of the
sick people to those of locals who did not get sick. Nineteen of the patients an-
swered a special questionnaire, as did thirty-eight healthy people who ate at local
restaurants. By comparing the answers given by members of the two groups, the
scientists were able to narrow the search down to a single eating establishment.
Sure enough, lab tests of the food the restaurant served confirmed that it was the
source of the outbreak.

Shaffer was right. But though he had shown how people living
on the coast had gotten cholera, he now faced a more difficult
mystery. Several people in an inland village who never fished on
the coast had also come down with cholera. To find out why,
Shaffer used a case control study to compare the recent activities
of people on the coast to those of the people in the village. It re-
vealed that one of the villagers had briefly been a dockworker on
the coast. That man had died of cholera, and when his body was
shipped home, some villagers washed it before burying it. Those
same people then prepared the funeral feast. In this way the chol-
era germs passed from the dead man to several of the villagers.

Long-Term Information Gathering

The third primary type of investigation regularly employed by dis-
ease detectives is the cohort study, in which the detectives follow
the members of a group of people over time. According to epide-
miologists Dag S. Thelle and Petter Laake:
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ORGANIZATIONS AND WEBSITES

American College of Epidemiology (ACE)
www.acepidemiology.org

The ACE promotes the science of epidemiology as a crucial tool
in fighting disease. The group sponsors scientific meetings and
aids would-be epidemiologists by helping expand their educa-
tional opportunities. The website contains helpful COVID-19 re-
sources, including links to articles in the Journal of the American
Medical Association (JAMA).

American Public Health Association (APHA)
www.apha.org

APHA promotes better public health in the United States by
bringing together and pooling knowledge among a wide range
of medical and public health organizations and professionals,
including epidemiologists. The website tells how to earn col-
lege credits for courses in medicine and health care and lists job
openings in those areas.

Coronavirus Disease (COVID-19),
US Department of Labor/OSHA
www.osha.gov/SLTC/covid-19

This excellent site contains numerous links leading to a wide
range of information about COVID-19, including medical facts,
symptoms, control and prevention, how workers can avoid
contracting the virus, the importance of wearing masks, and
much more.

International Epidemiological Association (IEA)
www.ieaweb.org

With more than one thousand members in more than one hun-
dred nations, the IEA promotes regular communication and shar-
ing of ideas and research among epidemiologists everywhere.
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