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Abstract

Background & Aims Previous studies have suggested an

increase in the incidence of colorectal cancer (CRC) in

young adults (younger than 50 years). Among older peo-

ple, African Americans have disproportionally higher CRC

incidence and mortality. We assessed whether this CRC

disparity also applies to CRC diagnosed among young

people.

Methods Using the Surveillance, Epidemiology, and End

Results cancer registries, a population-based cancer reg-

istry covering 25.6 % of the United States’ African

American population, we identified patients diagnosed with

CRC between the years of 2000–2012. The age-adjusted

rates for non-Hispanic whites (NHW), African Americans,

and Asian–Pacific Islanders (API) were calculated for the

age categories 20–24, 25–29, 30–34, 35–39, and 40–44.

Results CRC age-adjusted incidence is increasing among

all three racial groups and was higher for African Ameri-

cans compared to NHW and API across all years

2000–2012 (P\ 0.001). Stage IV CRC was higher in

African Americans compared with NHW, while there was

higher stage III CRC in API compared with NHWs.

Conclusion CRC incidence is increasing among the young

in all racial groups under study. This increase in frequency

of CRC is true among young African American adults who

display highly advanced tumors in comparison with other

races. While the present attention to screening seems to

have decreased CRC prevalence in individuals older than

50, special attention needs to be addressed to young Afri-

can American adults as well, to counter the observed trend,

as they have the highest incidence of CRC among young

population groups by race/ethnicity.
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Introduction

Colorectal cancer (CRC) is the third leading cause of

cancer-related deaths for men and women in the USA [1].

For the year 2014, the American Cancer Society (ACS)

published a report estimating 136,830 diagnoses and

50,310 deaths from colorectal cancer in men and women

combined [1]. This is 4 % less CRC diagnoses and 1 %

less deaths than the prior year [2]. In fact, despite its high

position among the leading causes of cancers, it has been

reported that for the past decade, the incidence of col-

orectal cancer has been decreasing, due to increased

screening and diagnostic colonoscopy procedures [1, 2].

This decrease in incidence is true for those aged 50 and

older [3, 4]. For individuals younger than the recom-

mended screening guidelines, however, numerous studies

have shown that the incidence is actually increasing

[2, 3, 5–7]. Moreover, a study conducted by Amri et al. [8]

showed that cancers diagnosed in patients younger than

50 years of age have greater rates of metastasis, positive

lymph nodes, and extramural vascular invasion. Therefore,

colorectal cancer found in young adults is more likely to be

& Hassan Ashktorab

hashktorab@howard.edu

1 Department of Medicine, Cancer Research Center, Howard

University College of Medicine, 2041 Georgia Avenue,

N.W., Washington, DC 20060, USA

2 Department of Pathology, Howard University College of

Medicine, Washington, DC, USA

3 Department of Medicine, University of Pittsburgh,

Pittsburgh, PA, USA

123

Dig Dis Sci (2016) 61:3026–3030

DOI 10.1007/s10620-016-4207-1

http://crossmark.crossref.org/dialog/?doi=10.1007/s10620-016-4207-1&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s10620-016-4207-1&amp;domain=pdf


diagnosed at an advanced stage and less likely to be cur-

able, than if diagnosed at a later age [2, 8, 9]. Researchers

have correctly called for a greater focus on early detection

efforts for young patient populations [9]. These findings are

important not only because of the quality-of-life impact of

cancer on the young but also because of the lack of

screening efforts for this age group.

Historically, colorectal cancer incidence rates have been

consistently higher in African Americans [1, 10]. Recently,

Siegel et al. [11] showed rates that are highest in Africans

Americans and lowest in Asian–Pacific Islanders (API).

Given this information, it is therefore important to under-

stand the effects of the apparent increased incidence on

different racial and ethnic groups in the\50 age group. In

the young population, some studies have reported stable or

smaller increases in incidence in the African American

population [3, 12]. These findings are notable because

African Americans have been confirmed to have a higher

prevalence of CRC at all ages, poorer prognosis due to

advanced stage tumors, be symptomatic at diagnosis, and be

diagnosed at a younger age compared to their racial/ethnic

counterparts [13]. The noted increase in CRC burden among

blacks led to the recommendation that African Americans

should undergo CRC screening from 45 years of age by the

American College of Gastroenterology (ACG). In this

study, we sought to examine the incidence rates of CRC

among 20–44 year olds by race to determine whether young

African Americans similar to their older counterparts share

a disproportionate burden of young-onset disease.

Methods and Materials

Incidence data from 2000 to 2012 were obtained from the

National Cancer Institute’s (NCI) Surveillance, Epidemi-

ology, and End Results (SEER) program [14]. Incidence

rates were based on data from all 18 SEER cancer registries

(Atlanta, Connecticut, Detroit, Hawaii, Iowa, New Mexico,

San Francisco–Oakland, Seattle–Puget Sound, Utah, Los

Angeles, San Jose–Monterey, Rural Georgia, Alaska,

Greater California, Kentucky, Louisiana, New Jersey, and

Greater Georgia), covering approximately 27.8 % of the

total US population and 25.6 % of the African American

population. Age-specific incidence rates for whites, African

Americans, and Asian–Pacific Islanders (API) were

examined. An important consideration was that SEER-18

was adjusted to account for population changes as a result

of hurricanes Katrina and Rita.

Using SEER Stat statistical software (version 8.2.1;

National Cancer Institute), we examined colorectal cancer

incidence based on the World Health Organization’s

(WHO) International Classification of Diseases for

oncology, third edition (ICD-O-3) which defines colorectal

cancer as cancer which encompasses the cecum, appendix,

ascending colon, hepatic flexure, transverse colon, splenic

flexure, descending colon, sigmoid colon, large intestine,

not otherwise specified (NOS), rectosigmoid junction, and

rectum [14].

Age-adjusted rates stratified by race and year of diagnosis

as well as stage of disease according to the American Joint

Committee on Cancer (AJCC) 6th edition guidelines were

also examined [15]. We applied American Joint Committee

on Cancer 6th edition guidelines for all years, as 7th edition

guidelines took effect in 2010. When calculating stage, we

combined individuals with not applicable and blank vari-

ables into one blank grouping. This grouping represented

individuals with cancer histologies not defined by the AJCC

[16]. Moreover, those individuals with stage unknown,

cases for which sufficient evidence was not available to

assign a stage, remained in a separate grouping [16]. We

conducted a Poisson regression with robust variance esti-

mator to find the incidence ratio of API and NHW compared

to African Americans as well as incidence ratio for each

year. Since it has been shown that African Americans

develop CRC at an earlier age than other racial/ethnic

minorities reflecting a need to begin screening in this pop-

ulation group earlier [17], and the ACG has already rec-

ommended screening in AA beginning at 45 [18], we left out

the 45- to 49-year age group when conducting our analysis,

because we wanted to explore whether CRC incidence was

substantially different in the under 45 group as well.

Therefore, racial groups were subdivided into five-year age

categories: 20–24, 25–29, 30–34, 35–39, and 40–44.

Results

Age-Adjusted CRC Rate by Race

From 2000 to 2012, approximately 18,543 cases of CRC

were diagnosed among young NHW, 3581 among young

African Americans, and 2396 among young API aged

20–44. Based on the SEER-18 registry data [14], CRC

incidence for all ages (20–44) was mostly higher for African

Americans compared to non-Hispanic whites and APIs

across all years 2000–2012 (Fig. 1). From 2000 to 2012,

African Americans had CRC incidence rates which averaged

7.9 per 100,000 compared to non-Hispanic whites at 6.7 per

100,000 and Asian–Pacific Islanders at 6.3 per 100,000.

CRC Rate by Year in Young African Americans

Using Poisson regression, the age-adjusted CRC rate was

higher in African Americans (P\ 0.001) compared to
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other races under study throughout the period of analysis

(P = 0.031; Fig. 2). The year of study is a continuous

variable in the Poisson regression. An incidence ratio for

this variable means the change in incidence per unit

(1 year). Each decimal after the 1 means a percentage

increase in incidence by year, e.g., 0.008 means an average

0.8 increase in incidence in 1 year. Numerically it means

that 12 years (2000–2012) there is a 9 (= 0.8*12)/

1,000,000 increase in incidence.

Stage of CRC by Race in Young African Americans

When stratified by age, we found that stage IV CRC is

higher in African Americans compared to non-Hispanic

whites and API, while APIs have a higher stage III disease

compared to non-Hispanic whites and African Americans

(Table 1). Stage 0, representing carcinoma in situ, had the

lowest percentage of individuals across all racial groups.

All staging were based on the AJCC 6th edition guidelines.

Discussion

According to recent studies conducted within the past

decade, it has been found that there is an apparent increase

in colorectal cancer among young individuals under the age

of 50 [2, 3, 5–7]. Since it is known that African Americans

over the age of 50 have the highest overall incidence,

highest incidence of advanced stage at disease presentation,

and highest attributable mortality, we explored whether this

finding was applicable to young African Americans as well

[12]. We aimed to evaluate whether there is an increased

incidence of colorectal cancer among young African

American population who are 20–44 years old.

Among the published data comparing racial/ethnic

groups under 50 and incidence of colorectal cancer, we

found that information was far from uniform. Some studies

reported stable or no difference in age-specific incidence

rates for African Americans compared to other groups

[3, 4, 12]. Two of these studies, while examining SEER

cancer registry data, similar to our present study, found

age-specific incidence of CRC for young African Ameri-

cans to be stable over the period of analysis; however,

these rates were not significant [3, 12]. Whereas other

studies analyzing the National Cancer Database (NCDB)

reported increased incidence in nonwhite racial/ethnic

groups compared to whites, these studies however did not

identify the specific racial/ethnic groups under study nor

provide specific incidence rates, preventing adequate

comparison [6, 19]. In contrast, a few studies have

specifically noted a higher incidence in CRC for African

Americans under 50; however, these studies did not make

any recommendations for addressing the implications of an

increased incidence in this group [7, 20–22].

Based on our analysis of the SEER-18 Registry for

2000–2012, we found that African Americans have in fact

the highest incidence of CRC in the 20- to 44-year age

groups. While Paquette et al. [22] examined SEER data-

base information from 2000 to 2011 and found that dif-

ferences in incidence between Whites and African
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Fig. 1 Age-adjusted CRC rate by race and year in different populations. Differences in age-adjusted CRC incidence rate (2000 US Standard

Population) among young African Americans, non-Hispanic whites, and Asian–Pacific Islanders for the years 2000–2012

Fig. 2 Colorectal cancer rates in young adults (20–44 years) for

years 2000–2012. Incidence ratio for both races compared to

AA = 0.83 (P value\0.001). Incidence ratio for each year = 1.008

(P value for year = 0.031)
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Americans are significant starting at age 45, the authors

also noted that the age-specific incidence of colorectal

cancer was 0.3 in whites and 0.4 in African Americans at

20 years of age. This is consistent with our finding that

although the apparent differences in incidence are small in

the young-onset group, African Americans begin to show

higher increases in incidence at an earlier age. Moreover,

although these incidence rates are relatively low compared

to those in adults over the age of 50, this age-related dis-

parity in the under 50 group is expected to increase further

in the future with projections of newly diagnosed colon and

rectal cancers expected to nearly double by 2030 [2, 8].

Our investigation suggests an increased incidence of col-

orectal cancer in young 20–44 African Americans and

lowest rates in young 20–44 APIs. Currently, there are no

screening options available for patients younger than 50

and most diagnoses depend on symptomatic presentation

[8]. It is important to understand the root cause of CRC

disparity among young people because of inherent differ-

ences in environmental and behavioral factors among dif-

ferent racial groups.

According to our evaluation of SEER data, African

Americans, aged 20–44, had an average incidence rate of

7.9/100,000. In comparison, a 2013 study in Mortality and

Morbidity Weekly (MMWR) which examined CRC inci-

dence data in 2008 reported an incidence rate of 6.7/

100,000 for all individuals younger than 50 [23]. African

American incidence rates are important to understand in

the young population because as a group, and African

Americans have a lower five-year survival from cancer

overall compared to whites in the USA. Moreover, with

regard to colorectal cancer, both African American men

and women have higher rates of the disease compared to

whites [10, 24]. Since African Americans have the highest

death rates and shortest survival of racial and/or ethnic

groups, screening within this group is especially significant

[25]. Recommendations to reduce the age to 45 for African

Americans to begin screening compared with other racial/

ethnic groups have already been advocated [18, 24].

Despite the call for reduction in age for initiation of

screening, only 56 % of African Americans 50 and older

were up to date on guideline-recommended screening

compared to 62 % of Whites [10]. Moreover, even when

there is a finding of abnormality on different screening

modalities such as flexible sigmoidoscopy, African Amer-

icans have a lower rate of follow-up diagnostic evaluation,

suggesting that screening recommendation alone will not

be enough to eliminate racial disparities in CRC burden

[24].

A recent study, conducted by Wallace et al. [21], com-

paring the prevalence of large bowel polyps among a poor

and uninsured population found that a racial difference

persists with African Americans having a higher preva-

lence of large bowel polyps and emphasizes the special

attention needed for young African American adults to

counter the observed trend. While the present attention to

adults[50 screening policy seems to have decreased CRC

prevalence in this age group, it is unlikely that universal

screening for young African Americans is possible, as age

cutoffs are used to make screening financially and logisti-

cally viable and given the fact that incidence in the young

is still relatively low compared to [50 age group [8].

However, increased investigation into factors both envi-

ronmental and behavioral which are responsible for this

increase can and should be implemented to impede any

additional increases in the future.

One limitation to our present study is that when col-

orectal cancer stage was compared by race for our study

period 2000–2012, African Americans had the greatest

percentage of blank data entries. Blank entries are com-

prised of cases which were not applicable or not defined by

the current AJCC guidelines or for which pathologic

Table 1 Colorectal cancer stage by race for years 2000–2012 n (%)

Stage (AJCC 6th edition) African American (AA) Asian–Pacific Islander (AP) Non-Hispanic white (NHW) Total

0 51 (1.42) 40 (1.67) 337 (1.82) 428 (1.75)

I 337 (9.41) 201 (8.39) 1949 (10.51) 2487 (10.14)

II 433 (12.09) 329 (13.73) 2483 (13.39) 3245 (13.23)

III 624 (17.43) 527 (22.00) 3785 (20.41) 4936 (20.13)

IV 654 (18.26) 423 (17.65) 3058 (16.49) 4135 (16.87)

Unknown 111 (3.10) 66 (2.75) 522 (2.82) 699 (2.85)

Blank 1371 (38.29) 810 (33.81) 6409 (34.56) 8590 (35.03)

Total 3581 (100.0) 2396 (100.0) 18,543 (100.0) 24,520 (100.0)

Pearson Chi2(8) = 35.4137 Pr B 0.001

Post hoc analysis indicates that the main differences are between NHW and AA in frequency of advanced stage (P = 0.001)
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staging criteria were not met. This limited the certainty for

comparison of the aggressiveness of CRC diagnosed

among the study population. In conclusion, although the

relative increase in colorectal cancer in the young is small

compared to the [50 age group, it is still an issue which

requires special attention, especially with regard to racial/

ethnic minorities. Since universal screening is not feasible,

it would be important for physicians encountering symp-

tomatic average-risk young patients to have increased

awareness of the possibility of CRC. Additionally, further

studies comparing risk factors and genetics between Afri-

can Americans with the highest rate of CRC and API

population group with the lowest rate of CRC could have

the potential to address some of the causes for disparate

incidences.
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