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1
AN EPIDEMIOLOGICAL RIDDLE

An “unusual event” has occurred in which a great loss of life has
taken place. The population involved in the event was large and
very diverse: men and women, adults and children, different social
classes—the rich, the middle class, and the poor. Can we use the
available data—a few details about who lived and who died—along
with some tools of epidemiology (the science of public health) to
figure out what that “unusual event” was? Here are the things we
know:

* Over two-thirds of the more than two thousand people
involved died.

* Among the adult population, women were three times as
likely to survive as men.

* The children under twelve years of age were almost
50 percent more likely to survive than the adults.

* Those in the highest social class were 50 percent more
likely to survive than the middle class, and over twice as
likely to survive as the lower class.

What was the event? A lethal new virus? An act of terrorism or
war? A natural disaster? An accident? How can this sparse “mortal-
ity data” on the differences between those who survived and those
who perished point the way to the solution?

Epidemiologists use tables to organize data systematically in a
way that reflects details about all the individuals exposed to an event
(or disease), sorted out by who died and who survived. The two
outcomes, life and death, can be categorized and cross-referenced
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by gender, age, and economic status to give a portrait of how each
one affects an individual’s odds of death or survival, and how these
three variables interact with each other.

Figure 1.1 gives us the basic mortality data from this event
expressed as rates. Of the 2,224 people involved in our unusual
event, 1,513, or 68 percent, died, and 711, or 32 percent (fewer
than one in three), survived. The actual number of deaths can be
deceptive—it’s the rates that matter: the proportion who survived
and its inverse, the proportion who died.

What do we know from this first piece of evidence that can
help us solve the puzzle? First off, 68 percent—what epidemiolo-
gists call the overall or crude mortality rate—is a very high propor-
tion of deaths for any disease or disaster. For an idea of what this

Figure 1.1. Social and Demographic Characteristics of the
Population at Risk and Death Rates for Each Subgroup

Number and Percent of Number and Percent of
Population at Risk Deaths in Each Group

Men 1,690 (76%) 1,352 (80%)
Women 425 (19%) 109 (26%)
Children (under 12 years) 109 (5%) 52 (48%)
TOTAL 2,224 (100%) Total Deaths = 1,513 (68%)
Upper Social Class 325 (15%) 122 (38%)
Middle Social Class 285 (13%) 167 (59%)

Lower Social Class 706 (32%) 528 (75%)

Social class data not available 908 (41%) 696 (77%)
TOTAL 2,224 (100%) Total Deaths = 1,513 (68%)

While more than two-thirds of all the 2,224 people at risk died, the death
rates for each of the subgroups differs dramatically: 80 percent of the men
died, but only 26 percent of the women and 48 percent of the children.
Social class was a powerful predictor of death: among the upper class,
38 percent died (i.e., two-thirds survived), but in the lower class, 75 per-
cent died. The 908 people for whom social class data was unavailable
seem to follow the pattern of the lower social class with the highest death
rate of all, 77 percent.

Source: Population and Mortality Data from Official Commission Investigating the Event.
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death rate signifies, recall that over 2,800 people died in the World
Trade Center attack of 9/11, but about 10,000 were in the build-
ings when the planes struck. The mortality rate of any event that
takes many lives is the number of deaths divided by the number
of people exposed—the total number at risk for death. So we can
say the entire population in the WTC buildings was at risk at the
time the planes struck, and that the 28 percent mortality rate in the
WTC attack is the proportion that died among all those who were
exposed—Iless than half the mortality rate of our mystery event.

Was our unusual event a particular outbreak of an epidemic
disease? Few long-known diseases kill such a large proportion of
those who get infected (e.g., malaria eventually kills about 25 per-
cent, but over many years). But some newer diseases (such as
Ebola) kill a much higher proportion; of those who are infected
with the Ebola virus, about 90 percent quickly die. So our event
could be an outbreak of a new, very lethal virus that struck a village
of two thousand people. Or maybe it is some sort of accident—a
train or plane crash? Many plane crashes have a 100 percent mor-
tality rate, but in some cases all survive (Sullenberger’s remarkable
landing in the Hudson River in the winter of 2009, for example). In
most plane crashes, many die but, on average, two-thirds survive.
However, no plane holds two thousand people, so that’s an un-
likely answer. But some crowded commuter trains hold more than
that. Could it be a huge accident? A terrorist bombing? It could be
a wartime battle, where tens of thousands can die, or the tsunami
of 2008 in Indonesia, or the Haitian earthquake of 2010 that killed
over three hundred thousand—huge numbers with very high
death rates similar to those of our event.

But how do we account for the differences in death rate by age,
gender, and social class? What disease or disaster would produce
this particular pattern of death rates? One of the most common
factors affecting health, life expectancy, and the risk for many dis-
eases is gender—only women die in childbirth or get cervical can-
cer, but many more men get lung cancer, and most casualties of
combeat are still males.
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In the case of our mystery event, both men and women were
involved (i.e., exposed to risk), and there were many more males
than females in the at-risk population—1,690 adult males (76 per-
cent of the total) vs. 425 adult females (20 percent). Looking at the
mortality data in Figure 1.1 as rates, we can see immediately that
gender made a big difference in one’s chances of survival. Females
were almost three times as likely to survive as males: 80 percent of
the men died vs. 26 percent of the females.

What could account for that? A disease that affects both sexes
but is much more lethal for men? For specific diseases, the death
rates are called case fatality rates (CFRs), because the only people
at risk for dying are those already diagnosed with the disease—that
is, the cases. What diseases that affect both men and women would
have such different CFRs for the two sexes? Maybe the sample in-
volved in this particular event could have been exposed to the risk
differently based on some differences associated with their gender—
for example, a workplace where most of the men were involved in
something dangerous, say, a toxic product that caused cancer. Or an
accident where men and women were segregated in some way that
caused the men to bear the brunt of whatever was responsible—an
explosion in some part of the building they all worked in, but that
housed more of the men. All but thirty of the 146 victims of the Tri-
angle Shirtwaist fire of 1911 were young women workers, while the
two factory owners—Max Blanck and Isaac Harris—fled to the roof
and survived. Is that a model for our event?

Looking at mortality rates by age offers more clues. In diseases
that generally affect both children and adults, usually it’s the very
young and the oldest who have the highest death rates, as is the
case with influenza. But that virus acts very differently depending
on the strain: the disastrous 1918 Spanish flu epidemic that killed
over 50 million had the highest CFR among healthy, young adult
men. In our event, all that we are given is the fact that there were
109 children under twelve and 2,115 adults—so only 5 percent of
the exposed population were children. But somehow they had the



