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ABSTRACT
Colorectal cancer (CRC) incidence and mortality are
rising among young adults. Our aim was to contrast
the relative incidence and mortality of CRC to other
common cancers among young adults in the USA.
We used Surveillance, Epidemiology, and End
Results registry data to compare cancer site-specific
and age-specific mortality and incident rates for
adults younger than age 50. We summarized
extracted data, both overall, and stratified by sex.
We found CRC was the third leading cause of
cancer death among adults younger than age 50,
after breast and lung cancer (1.67 cases per
100,000). Among young women, CRC was the
fourth leading cause of cancer death (1.51 per
100,000). Among young men, CRC was the second
leading cause of cancer death (1.82 cases per
100,000). CRC was the second most incident cancer
among young adults for men and women combined.
Among men, CRC was the second most incident
cancer after age 30, with 4.9, 9.0, 16.4, and 30.8
cases per 100,000 for ages 30–34, 35–39, 40–44,
and 45–49 years, respectively. Among women, CRC
incidence was similar with 4.2, 7.6, 15.3, and 25.9
cases per 100,000 for ages 30–34, 35–39, 40–44,
and 45–49 years, respectively. These results show
that CRC is a leading cause of cancer incidence and
mortality among young adults in the USA, relative to
other cancers. Given trends toward increasing rates
of CRC among young adults, strategies for
identifying individuals at risk for young-onset CRC
who might benefit from early age of screening
initiation merit investigation.

INTRODUCTION
Colorectal cancer (CRC) is a leading cause of
cancer death worldwide, accounting for
693,900 deaths in 2012.1 Largely as a result of
screening, overall CRC incidence and mortality
in adults over the age of 50 have been declining
over the past 30 years.2 However, CRC inci-
dence and mortality are rising among adults
younger than 50 in the USA.2–4 For example,
data from the US National Cancer Database
1998–2007 suggest an overall annual percent-
age increase per year of 2.7% for colon, and
3.9% for rectal cancer among adults younger
than 50.4 The median age for young-onset

CRC reported was 44 years, with 75% of cases
occurring between age 40 and 49. Young-onset
cases are more likely to be associated with delayed
diagnosis, as well as advanced stage disease. These
observations have led to a call for heightened
awareness of early signs and symptoms of CRC
that should promote diagnostic work up among
young adults, identification of risk factors asso-
ciated with young-onset CRC, and even consider-
ation of earlier age of screening initiation.4 5

Significance of this study

What is already known about this
subject?
▸ Colorectal cancer (CRC) is a leading cause

of cancer death worldwide.
▸ Incidence and mortality of CRC among

young adults has been increasing.
▸ CRC cases in young adults are more likely

to undergo delayed diagnoses and have
advanced stages.

What are the new findings?
▸ Colorectal cancer (CRC) was the third

leading cause of cancer death among
adults younger than age 50 in the USA.

▸ CRC was the second leading cause of
cancer death among men younger than
age 50 and the fourth leading cause of
cancer death among women younger than
age 50.

▸ CRC was the second most incident cancer
death among adults younger than age 50
in the USA.

▸ The incidence of CRC especially increased
in young adults over the age of 30.

How might these results change the focus
of research or clinical practice?
▸ Given the burden of colorectal cancer

(CRC) on young adults, strategies for
identifying individuals at risk for
young-onset CRC who might benefit from
early age of screening initiation merit
investigation.
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However, assessment of public health priorities for
screening research and interventions requires understanding
absolute rates of CRC incidence and mortality, along with
an assessment of CRC incidence and mortality relative to
other cancer types. The aim of this study was to use
population-based cancer registry data to contrast CRC inci-
dence and mortality relative to other common cancers,
overall, and by sex.

METHODS
We used the US Surveillance, Epidemiology, and End
Results (SEER) registry to obtain CRC incidence and mor-
tality data for the most common cancers among adults
younger than 50 years, 2001–2010, using the SEER Cancer
Query system. The US National Cancer Institute (NCI)
oversees the SEER program, which collects and publishes
cancer incidence and survival data from population-based
cancer registries covering ∼28% of the US population.6

The SEER registry comprises data from SEER 18 data-
base, which includes the following states and metropolitan
areas: Atlanta, greater California, Connecticut, Detroit,
greater Georgia, rural Georgia, Hawaii, Iowa, Kentucky,
Los Angeles, Louisiana, New Jersey, New Mexico, San
Francisco-Oakland, San Jose-Monterey, Seattle-Puget
Sound, Utah, and the Alaska Native Tumor Registry.6

There were two primary objectives of the study: first, we
compared cancer site-specific mortality rates across cancer
types. In order to achieve this, we obtained age-adjusted
cancer mortality rates per 100,000 for common cancers
affecting individuals aged 20–44 years (mortality data
through age 49 were not readily available for analyses).
Second, we compared cancer site-specific incident rates. To
accomplish this, we extracted age-specific incidence per
100,000 for common cancers for individuals aged 20–
49 years. We used descriptive statistics to summarize data,

overall, and stratified by sex and cancer site (colon vs
rectum); all analyses were performed using Microsoft
Excel.

RESULTS
CRC mortality, relative to other cancer types among
young adults
We found that CRC was the third leading cause of cancer
death among young adults age 20–45 years, after breast
and lung cancer, at 1.67 cases per 100,000 (figure 1).
Among young women, CRC was the fourth leading cause
of cancer death, at 1.51 per 100,000, behind breast, lung,
and cervical cancer, respectively (figure 2). For young men,
CRC was the second leading cause of cancer death, at 1.82
cases per 100,000, second only to lung cancer (figure 3).
When stratified by location (colon and rectum) as well as
gender, rectal and in particular colon cancer remained
common young-onset cancers (see online supplementary
appendix tables 1–3).

CRC incidence, relative to other cancer types among
young adults
We found that CRC was the second most incident cancer
among young adults for men and women combined
(figure 4). Among young men, CRC became the second
most incident cancer after age 30, with 4.9, 9.0, 16.4, and
30.8 cases per 100,000 for ages 30–34, 35–39, 40–44, and
45–49 years, respectively (figure 5). Among young women,
CRC incidence patterns were similar to young men after
age 30, with 4.2, 7.6, 15.3, and 25.9 cases per 100,000 for
ages 30–34, 35–39, 40–44, and 45–49 years, respectively
(figure 6). Notably, among young women, CRC incidence
was dwarfed by breast cancer incidence overall, and less
distinct from other cancers when compared with that seen
in young men. When stratified by location (colon and

Figure 1 Age-adjusted mortality for the 10 most common cancers among young men and women combined, age 20–44 years, SEER
2001–2010.
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rectum) as well as gender, rectal as well as colon cancer
remained common contributors to young-onset cancer inci-
dence (see online supplementary appendix tables 4–6).

DISCUSSION
As is true among individuals age 50 and older, we found
CRC was a leading cause of cancer incidence and mortality,
relative to other cancers in the USA. CRC is unique among
common cancers affecting young adults, in that there exist
a number of effective (fecal immunochemical testing, col-
onoscopy, sigmoidoscopy) and emerging (CT colonography,
multitarget stool DNA testing) screening tests available that

could be considered for implementation. Taken together
with knowledge of the rising rate of CRC among young
adults, observed higher stage of presentation associated
with young-onset disease, and availability of proven and
emerging screening tests for CRC, we believe these obser-
vations support a call to action for policymakers, public
health officials, clinicians, and researchers to develop and
support initiatives to identify individuals younger than age
50 for CRC screening. While we agree that heightened
attention to potential signs and symptoms of CRC (such as
rectal bleeding or iron deficiency anemia), and implementa-
tion of family-history-based guidelines for screening is

Figure 2 Age-adjusted mortality of the 10 most common cancers among young women, age 20–44 years, SEER 2001–2010.

Figure 3 Age-adjusted mortality of the 10 most common cancers among young men, age 20–44 years, SEER 2001–2010.
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prudent as recommended by others,5 we believe reducing
morbidity and mortality from young-onset CRC will
require a more focused effort toward identifying indivi-
duals who will benefit from systematic screening. This is
because individuals with signs/symptoms of CRC are
already more likely to have advanced stage disease7 and it
is likely that only a minority of young-onset CRC cases

have an inherited CRC syndrome or would be identified by
family history alone.8 Additionally, more epidemiologic
work is needed to determine whether increasing rates of
young-onset CRC are being observed in other countries
around the world.

Given available screening technologies, population
screening for individuals younger than age 50 is unlikely to

Figure 4 Age-specific incidence of the five most common cancers among young men and women combined, age 20–49, SEER 2001–
2010.

Figure 5 Age-specific incidence of the five most common cancers in young men age 20–49 years, SEER 2001–2010.
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be efficient or cost-effective. However, we speculate that
strategies for identifying high-risk individuals can be devel-
oped. For example, efforts might focus on identifying 40–
49-year-olds (who account for 75% of young-onset
cancers) with CRC risk similar to individuals older than
age 50. This might be accomplished by developing risk
models that take into account demographic factors (eg,
race/ethnicity), family history and genetics, constitutional
factors (eg, high body mass index), and exposures (eg,
smoking) associated with CRC risk.

Several limitations may be considered when interpreting
our analysis. The SEER registry is wholly dependent on the
conditions diagnosed and recorded by providers. If a con-
dition is underdiagnosed or asymptomatic, as early cancer
states are likely to be, reliance on this method may lead to

reduced ascertainment. Additionally, the SEER registry
does not provide any data on morbidity or the potential
cancer risk factors described above. Such data might help
clarify what subset of individuals under the age of 50
would be a reasonable target population for screening.
Results are from analyses of US data—more work is
required to determine whether the patterns observed are
also occurring in other countries around the world.

In conclusion, we have demonstrated, using population-
based data, that CRC is a leading cause of cancer incidence
and mortality among young adults in the USA. In context
of trends toward increasing rates of CRC among young
adults, strategies for identifying individuals at risk for
young-onset CRC who might benefit from early age of
screening initiation merit investigation.
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