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D
oes the idea of having a prostate exam make you cringe? Do you
feel your body tense up at the mere mention of the words? Doctors
often recommend that men consider regularly testing for prostate

cancer, and with good reason. Prostate cancer is the second most frequently
diagnosed cancer in men around the world and the fifth leading cause of
cancer deaths in men globally.1 Within the United States specifically, the
American Cancer Society (ACS) has found that one in eight men are
diagnosed with prostate cancer within their lifetime and that one in forty-
one men die from prostate cancer.2 The average age for prostate cancer
diagnosis in American men is sixty-five.

Prostate cancer occurs in the prostate, a walnut-sized gland that is
located between the penis and the bladder, with the urethra running through
its center. Prostates are responsible for producing the fluid that protects and
transports sperm, also known as semen. Common treatments for prostate
cancer include surgery, radiation, hormone therapy, and chemotherapy. The
side effects from these treatments can significantly impact men’s quality of
life, and they range from urinary incontinence to erectile dysfunction,
sepsis, and even death. While the mortality rate of prostate cancer is
alarmingly high, the suffering that results from the symptoms and
consequences of treating this disease are far more widespread. Millions of
men quietly bear the effects of this terrible disease. You would be hard
pressed to find an adult in the United States who has not in some way been
personally impacted by this disease or, at the very least, knows someone
who has been.



According to the American Cancer Society, 12.5%
or 1 in 8 American men will be diagnosed with

prostate cancer during their lifetime.

Yet, increasing knowledge of this disease has led to a shift in its
perception over the years. The more the scientific and medical worlds learn
about prostate cancer, the more portions of these communities are beginning
to view this disease as preventable.3

You may now be asking yourself, “Preventable? How is that possible?
Does this mean that the second most diagnosed cancer in American men
could, to an extent, be avoided?” To answer these unsettling questions, let
me tell you a series of stories that span decades of prostate cancer research
and scientific discovery.

Fully understanding how prostate cancer became a topic of global
interest starts with the publication of two international research studies that
found one very shocking statistic. Over 70 percent of prostate cancer cases
occur in developed countries.1, 4

The first of these two studies was led by Ahmedin Jemal, DVM, PhD.
Dr. Jemal is a recognized and well-respected researcher who has spent the
past twenty years of his life working as a cancer epidemiologist for the
American Cancer Society. Epidemiology is the part of medicine that works
to understand why and where a disease occurs, how it spreads, and how we
can control it. In one of his recent epidemiological studies, Dr. Jemal and
his team of researchers worked with data from the World Health
Organization to analyze the prostate cancer incidence and mortality rates in
fifty-three countries around the world. He made several interesting
discoveries.

Firstly, Dr. Jemal’s findings showed that prostate cancer incidence rates
have increased in thirty-two of the countries studied, with prostate cancer
incidence rates being the highest in the countries with the most resources,
such as the United States. In contrast, prostate cancer mortality rates have
decreased in twenty-seven of the countries in the study. Generally, the



decreased mortality rates were also observed in the countries that had more
resources. The most shocking of Dr. Jemal’s findings, though, was that over
70 percent of the prostate cancer cases analyzed in this study occurred in
higher-resource, developed countries, such as New Zealand, countries in
Western Europe, and the United States. Conversely, this meant that only 30
percent of prostate cancer cases occurred in lower-resource, developing
countries, such as those in Southeast Asia and Northern Africa. This
significant difference left Dr. Jemal wondering which factors could possibly
be responsible for this disproportionate distribution of prostate cancer cases.

Initially, scientists believed the higher percentage of cases observed in
developed countries was just the result of more cases being diagnosed. In
other words, it wasn’t that more men had prostate cancer in countries like
the United States, but that the advanced medical technology used in these
countries was detecting more cases.4 While this theory was interesting, it
lost traction once scientists found that there was already a fifty-fold
difference in prostate cancer rates between countries before advanced
testing technology was even created.4 Furthermore, the authors of this study
found that as countries around the world developed, their rates of prostate
cancer increased, regardless of their diagnostic techniques.1

If advanced technology could not entirely account for this huge
difference in incidence rates between countries, what could? Let’s look a
little deeper into this global study. Dr. Jemal’s findings showed that while
incidence rates were very high in the United States, they were relatively low
in certain parts of Asia.1–4 For example, compared to the alarming 213,700
new prostate cancer cases found in North America in 2008, fewer than
20,000 cases were recorded in Southeast Asia that same year.4 When
adjusted for population size, that means that twenty times more prostate
cancer cases were recorded in North America than in Southeast Asia.

North America and South-Central Asia have an even more drastic
difference, with nearly fifty times more cases of prostate cancer reported in
North America than in South-Central Asia.4

It is one thing to read about the huge differences in incidence rates
between countries, but it is another thing to see these differences with your
own eyes. The graph below was adopted from the 2018 Global Cancer
Statistics (GLOBOCAN). GLOBOCAN is a large-scale study that analyzes
data from 185 countries and thirty-six different types of cancers to



determine the most up-to-date estimations of worldwide cancer incidence
and mortality. Look at the uneven distribution in this graph. Regions at the
top of the graph (like Australia/New Zealand, Northern Europe, and North
America) have incredibly higher reported rates of prostate cancer when
compared to the countries at the bottom (like Northern Africa and South-
Central Asia). This graph shows the vast difference in prostate cancer rates
by location, in a way that words cannot describe.

How could it be that the United States’ second most diagnosed cancer is
seemingly rare in parts of Asia? After this data was revealed, scientists from
the University of Hawaii and the University of Southern California began
exploring the role of ethnicity in prostate cancer incidence. They
hypothesized that perhaps the huge difference in prostate cancer rates
between countries was due to differences in ethnicity. For their study, these
scientists looked at more than 215,000 study participants of varying



socioeconomic status and ethnic identity to determine if ethnicity does in
fact have an impact on prostate cancer incidence.5 Specifically, they looked
at Japanese men who had migrated from Japan, a country with low rates of
prostate cancer, to the United States, a country with one of the highest rates
of prostate cancer. What they discovered was extraordinary.

After analysis, these researchers found that prostate cancer risk in
participants within the same ethnic group was reflective of the incidence
rates in their country of residence, not their country of origin. The study
participants who had migrated from countries with low prostate incidence
(such as Japan) to areas of high incidence (such as America) displayed
drastic increases in their rates of prostate cancer occurrence post-migration.
Specifically, these researchers observed that within one generation of
migration, after only four years of living in the United States, the Japanese
study participants showed a 700 percent increase in their prostate cancer
incidence rates. Shockingly, this increased incidence rate is still only half
that seen in Caucasian Americans.5

Maybe this massive increase only occurred because we test for prostate
cancer more frequently in the United States? The thing is, prostate cancer
wasn’t the only cancer to display a drastic shift in incidence in the
individuals in this research study. The graph below, cropped from the
original study, shows that the rate of stomach cancer in this Japanese
migrant population was cut in half after one generation post-migration.5
Like prostate cancer, breast cancer rates shot up. This graph shows that the
overall shift in cancer rates may not be the result of more testing because
we see some cancers decrease in incidence and other cancers increase.5

A second study continued this research by looking at the relative roles
of environment, genetics, and ethnicity in incidence and mortality rates of
prostate cancer.6 The study’s results showed that Chinese Americans and
Japanese Americans had significantly higher rates of incidence and
mortality from prostate cancer when compared to individuals of their same
ethnicity still living in China and Japan, respectively. In fact, these
scientists found that Chinese study participants living in America had
sixteen times more prostate cancer incidences than the Chinese participants
living in China.6



Based on these findings, it does not appear that ethnicity was what
protected the men in these studies from prostate cancer because, in both
cases, after the participants began living in the United States their incidence
rates skyrocketed.

With the help of these scientific studies, we now have the understanding
that ethnicity and cancer testing technology may play a smaller role in your
prostate cancer risk than scientists previously believed, but what about
genetics? How much of your prostate cancer risk is heritable, meaning it is
transferred down to you from family members through your genes? Another
way to look at heritability when it comes to cancer incidence is the portion
of a population’s cancer variation that can be attributed to individual genetic
differences.

To answer this epidemiological question, we will look at two of the
most reputable twin studies on this exact topic. But, before we discuss these
studies, let’s talk about why we look at twin studies to answer questions
about diseases and genetics. Put simply, twin studies are the best way to
understand the heritability of a disease because identical twins have the
same genetic codes. Therefore, they provide a unique perspective for
observing the role of nature (genetics) versus nurture (environment) in
determining the root cause(s) of a disease. The basic idea of these studies is



that if a disease is heritable it’s most likely that either both twins will get the
same disease or both won’t. On the flip side, if the disease is not as heavily
based on genetics, in some cases one twin could get the disease and the
other won’t.

Paul Lichtenstein, Dr. Med., a professor of genetic epidemiology, has
dedicated his life thus far to understanding the role of genetics in human
health. Dr. Lichtenstein has unique insight into the power of twin studies as
the former head of the largest twin registry in the world, the Swedish Twin
Registry (STR). Harnessing the power of the STR, Dr. Lichtenstein and his
colleagues conducted a study to determine how much of prostate cancer risk
is heritable.7 Looking at data from 89,576 twin individuals, this study found
that heritability was a statistically significant risk factor for prostate cancer.
Specifically, the results showed that 42 percent of the study participants’
prostate cancer risk could be attributed to their genetics7. Breaking down
this statistic and applying it to your life, this means that approximately 42
percent of your risk for getting prostate cancer could be due to genetics.
While 42 percent is no doubt a weighty percentage, this statistic also
implies that nearly 60 percent of your risk is entirely unrelated to your
genes. Based on his findings, Dr. Lichtenstein suggested that a man’s
environment could be the primary contributor to his prostate cancer risk,
not genetics.7 So even if your father or grandfather had prostate cancer,
your fate isn’t necessarily sealed, because more than half of your risk for
this disease falls outside of your genes.



How much of prostate cancer
risk is heritable? According to

research conducted by Dr.
Lichtenstein and his colleagues,

42% of your risk is related to
your genes 58% of your risk is

unrelated to your genes.

If you are unsatisfied with Dr. Lichtenstein’s study alone, a second,
more extensive twin study exists. In this next study researchers looked at
data from 203,691 twin individuals in the Nordic Twin Study of Cancer
(NorTwinCan) to assess the relative impact of genetics versus environment
in prostate cancer incidence.8 After following their study subjects for more
than three decades, the researchers in this study found that heritability
accounted for 57 percent of the observed prostate cancer cases. Unlike Dr.
Lichtenstein’s findings, these results imply that the primary cause of
prostate cancer incidence is heritability.8 Similarly to Dr. Lichtenstein’s
findings, these results also imply that genetics don’t explain all of your risk
for this disease. In this study, 43 percent of risk cannot be attributed to
heritability, meaning environmental factors do still play a big role in your
risk for prostate cancer.8 These researchers recognized this fact as well,
which is why, despite its relatively high level of heritability, they chose to
still emphasize the importance of environment, lifestyle factors, and
preventive measures in prostate cancer risk and incidence at the end of their
article.

One by one, researchers around the world have shifted toward a new
understanding of the environment as a major contributor to men’s
individual risk for prostate cancer incidence. A central component of an
individual’s environment are their lifestyle choices.1–11
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