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ABSTRACT 

BACKGROUND: The overall colorectal cancer (CRC) disease burden has been significantly increased among young adults 

<50 years in the United States. The increasing rates of young-onset colorectal cancer have attracted substantial research; 

however, little is known about the racial disparities of colorectal cancer disease burden and stage of presentation among the 

Black and White adult Americans <50 years. Therefore, we sought to determine the disparities in colorectal disease burden and 

presentation stage among Black and White Americans of 18 years to 50 years. 

METHODS: Using the data from the SEER (Surveillance, Epidemiology, and End Results) database from 2000 to 2016, we 

estimated the disparities in colorectal cancer disease burden and stage of presentation among Black and White adult Americans 

(18 years to 50 years). 

RESULTS: From 2000 through 2016, there were 22,184 cases of colorectal cancer among Black and White Americans 18 

years to 50 years. Of all incident cases, 20.21% (n = 4,483) were diagnosed among Black Americans, and 79.79% (n = 17,701) 

were diagnosed among White Americans. Most of the incident cases (48.58%, n = 10,776) were those 46 years to 50 years, 

and 39.58% (n = 8,781) of cases were those 36 years to 45 years. Of all colorectal cancer cases, 11.13% (2,327) were diagnosed 

at an early cancer stage, and 88.87% (18,584) were diagnosed at a late cancer stage. Among those who presented at an early 

stage (n = 2,327), 20.89% (n = 484) were Black Americans, and 79.11% (n = 1,841) were White Americans. Among those who 

presented at a late stage (n = 18,584), 19.85% (n = 3,688) were Black Americans, and 80.15% (n = 14,896) were White 

Americans. 

CONCLUSIONS: The SEER database analysis found that among the young Americans (18 years to 50 years), whites have a 

greater colorectal cancer disease burden than their Black counterparts. Also, young Americans 18 years to 50 years of age are 

more likely to be diagnosed at the late stage of the disease.  

mailto:umarhayat216@gmail.com


www.tridhascholars.org | December-2021 

 
107 

 

KEYOWRDS 

Colorectal cancer (CRC); SEER (Surveillance, epidemiology, and end results) database; Colorectal cancer disease burden; 

Colorectal cancer stage of presentation; Colorectal cancer racial disparities

INTRODUCTION 

Colorectal cancer is a significant contributor to and is the 

third leading cause of cancer-related mortality in the 

United States [1]. Annually, more than 130,000 Americans 

are diagnosed with colorectal cancer, and more than 49,000 

die from the disease each year [1]. The diagnosis, 

management, and treatment of colorectal cancer are 

significantly associated with substantial healthcare costs, 

with approximate annual national expenditures exceeding 

$14 billion [2].  

There have been longstanding disparities in colorectal 

cancer disease burden and resulting disease outcomes 

between White and Black populations in the United States 

[1,3]. Since the mid-1980s, colorectal cancer incidence 

among Black Americans surpassed that of their White 

counterparts. In 2010, colorectal cancer incidence among 

Black Americans was 63.8 per 100,000, compared to 50.9 

per 100,000 among White Americans [1]. Additionally, 

Black Americans experience excessive colorectal cancer 

disease burden, with the lowest survival rates and the 

highest mortality than any other racial or ethnic group 

[1,4]. In 2010, the rate of colorectal cancer-related 

mortality was 29.4 per 100,000 among Black Americans 

compared to 19.2 per 100,000 among White Americans 

[1]. 

Five-years disease survival from colorectal cancer varies 

by cancer stage at the time of presentation. Five-years 

survival is 90% for those diagnosed at stage I, and it is 13% 

for those diagnosed with advanced disease [1]. The stage 

of disease presentation also varies by race. Historically, 

Black Americans have been more likely to be diagnosed at 

late disease stages than White Americans, contributing to 

the limited cancer treatment options, consequently leading 

to poorer survival outcomes [1,5]. The disparities in 

colorectal cancer disease burden, stage at presentation, and 

outcomes between Black and White Americans have been 

ascribed to several factors, including genetic predisposition 

among Black Americans to the disease, more prevalent 

cancer risk factors among Black Americans (e.g., obesity, 

low physical activity, low fiber diet, cigarette smoking), 

and disparities in access to preventive and healthcare 

services (e.g., cancer screening) [6,7].  

There have been many efforts to address these colorectal 

cancer disparities, including disseminating more 

information about colorectal cancer risk factors and 

increasing screening among Black Americans [7-9]. 

Improved colorectal cancer screening compliance has 

resulted in reducing the disease prevalence and improved 

survival, as cancers are being diagnosed at earlier stages 

[10]. Accordingly, disparities in colorectal cancer 

incidence and disease stage at presentation are decreasing 

between Black and White Americans [10]. Since 2004, the 

absolute difference in colorectal cancer incidence between 

Black and White Americans has trended downward by 

3.8% per year [10]. Moreover, the late disease presentation 

among Black Americans decreased substantially from 

1975 to 2012 [10]. In fact, as of 2012, Black and White 

Americans reported equivalent colorectal cancer screening 

rates [9] and late-stage disease presentation was reported to 

be equal between the two groups [10,11].  

Although the overall incidence of colorectal cancer has 

declined from 2007 to 2016, this decrease in colorectal 

incidence has been observed more prominently among 

Americans older than 50 years [1,12-14]. However, 

numerous studies have demonstrated that the colorectal 

cancer disease burden has increased among Americans 50 

years and younger [15-17]. Amri et al. [18] suggest that 
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most colorectal cancer cases diagnosed among young 

individuals are advanced-stage disease and have higher 

metastasis rates, extramural vascular invasion, and a 

greater propensity to involve surrounding lymph nodes. 

Therefore, this younger group of Americans is at increased 

risk of being diagnosed with advanced stages of colorectal 

cancer [18,19]. 

It is unclear to what extent there are disparities in colorectal 

cancer burden and stage at presentation among Black and 

White Americans 50 years and younger. Therefore, this 

study was conducted to examine national trends in 

colorectal cancer disease burden and disease stage at the 

time of presentation among Black and White Americans 18 

to 50 years. 

METHODS 

Participants  

This study accessed data from the National Cancer Institute 

(NCI) Surveillance, Epidemiology, and End Results 

(SEER) 18 databases with histologically confirmed 

colorectal cancer cases from January 1, 2000, through 

December 31, 2017. SEER 18 registry includes data from 

18 regions of the United States and provides a broad 

demographic and geographic coverage of the sample. The 

current study accessed these data and offered inclusion 

criteria: those identified as Black or White Americans of 

ages 18 to 50 years and had a histologically- confirmed 

diagnosis of colorectal cancer.  

Instrument  

The SEER database represents 34.7% of the US adult 

population and includes an overrepresentation of minority 

racial and ethnic groups, foreign-born, and urban 

populations to ensure adequate representation of these 

interest groups. The SEER database is comparable with the 

United States population regarding education (16% vs. 

14.6% with less than a high school diploma) and income 

level (14.1% vs. 14.3% below the poverty level), 

respectively. 

Data from the SEER 18 database registry included patient 

demographics such as age, gender, and race. Only those 18 

years to 50 years were included in the study because 

colorectal cancer incidence has been increasing among 

Americans younger than 50 years [19], The study sample 

was stratified by age groups (18 years to 25 years, 26 years 

to 35 years, 36 years to 45 years, and 46 years to 50 years) 

to identify colorectal cancer prevalence by age group. This 

age stratification rationale is to further identify the age 

group under 50 with greater disease burden and understand 

its possible etiology. Studies have demonstrated that the 

possible reasons for the increase in the disease burden 

among young Americans could be a genetic contribution or 

the under-detection of colorectal cancer at an earlier age 

due to lack of screening recommendations in this age group 

[19]. 

The primary outcome variables were age-adjusted 

colorectal cancer disease burden and stage of disease 

presentation at diagnosis. For the cancer stage at the time 

of presentation, tumors were categorized as early-stage or 

late-stage using the SEER database "historic stage A 

variable" to describe the disease stage. Since this variable 

was only included from 2000 through 2015, 

the "Derived_SEER_Cmb_Stg_Grp_2016” is the 

stage variable was used for 2016 to describe the disease 

stage.  

“Early-stage disease” was defined as a localized disease, 

confined locally to the colon/rectum or intraluminal 

extension without lymph node involvement. “Late-stage 

disease” was defined as those presenting with cancer 

extending beyond the colon/rectum or involving the remote 

body parts. 
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Data Analysis 

SAS Version 9.4 and SEER*Stat Version 8.3.6.1 were used 

to calculate age-related colorectal cancer cases and stage of 

disease presentation for Black and White Americans for 

each year, from 2000 through 2016, to outline trends 

among those 18 years to 50 years. The colorectal cancer 

disease burden and disease stage difference was also 

calculated by race, age, and gender. The trends in 

colorectal cancer incidence rate were examined by race for 

each year. Cochran Armitage was used for trend analyses 

to reveal trends in colorectal cancer incidence by race from 

2000 through 2016. The autoregressive integrated moving 

average (ARIMA) model was used to assess the average 

and variability of the response over time. The associations 

between cancer status and Stage at Presentation after 

adjusting demographics variables were tested using a 

multiple logistic regression model. The parameter 

estimated were obtained by the maximum likelihood 

method. In addition, Poisson regression with the log-linked 

model was used to compare the rates as a function of the 

year of diagnosis. All data analyses were conducted using 

SAS 9.4, version 15.1. All statistical tests at p<0.05 were 

considered to be significant. 

RESULTS 

From 2000 through 2016, there were 22,184 cases of 

colorectal cancer among Black and White Americans 18 

years to 50 years. Of all colorectal incident cases among 

those 18 years to 50 years, 20.21% (n = 4,483) were 

diagnosed among Black Americans, and 79.79% (n = 

17,701) were diagnosed among White Americans. The 

frequency of colorectal cancer cases was stable from 2000 

through 2011, but there was a gradual decrease in 

colorectal cancer cases from 2011 to 2016 (Table 1). 

The overall incidence rate of colorectal cancer was 2.43 per 

10,000. The annual incidence rate of colorectal cancer was 

higher among White Americans than Black Americans 18 

to 50 years. The annual colorectal cancer incidence 

remained relatively stable from 2000 to 2010, and then it 

started trending down (Figure 1). 

Year of Diagnosis Frequency Percent 

2000 1,526 6.20% 

2001 1,608 6.53% 

2002 1,570 6.38% 

2003 1,650 6.70% 

2004 1,617 6.57% 

2005 1,703 6.92% 

2006 1,630 6.62% 

2007 1,666 6.77% 

2008 1,599 6.50% 

2009 1,624 6.60% 

2010 1,592 6.47% 

2011 1,501 6.10% 

2012 1,375 5.59% 

2013 1,314 5.34% 

2014 1,155 4.69% 

2015 859 3.49% 

2016 627 2.55% 

Table 1: Frequency of colorectal cancer among white and 

black Americans (18 years to 50 years) by year of 

diagnosis. 

 
Figure 1: Age-adjusted and Age-unadjusted* Colorectal cancer incidence rate per 10,000 by year and race. Note: * Thinner dashed red 

and blue lines represent unadjusted rates. 
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Disparities in colorectal cancer disease burden by race, 

age, gender, and stage at presentation 

Of all incident cases, 20.21% (n = 4,483) and 79.79% (n = 

17,701) colorectal cancer cases were diagnosed among 

Black and White Americans, respectively (Table 2). 

Almost half of these cases (48.58%, n = 10,776) were those 

46 years to 50 years, and 39.58% (n = 8,781) of cases were 

those 36 years to 45 years. Similarly, 10.04% of cases (n = 

2,227) were those 26 years to 35 years, and 1.80% of cases 

(n = 400) were those 18 years to 25 years. More than half 

of all colorectal cancer cases (55.54%, n = 12,320) were 

male, and 44.46% (n = 9,864) were female. Of all 

colorectal cancer cases, 11.13% (2,327) were diagnosed at 

an early cancer stage, and 88.87% (18,584) were diagnosed 

at a late cancer stage (Table 2). 

Characteristic Frequency (Percent) 

Race 22,184 (100%) 

White 17,701 (79.79%) 

Black 4,483 (20.21%) 

Age Group (in Years) 22,184 (100%) 

18 to 25 400 (1.80%) 

26 to 35 2,227 (10.4%) 

36 to 45 8,781 (39.58%) 

46 to 50 10,776 (48.58%) 

Gender 22,184 (100%) 

Male 12,320 (55.54%) 

Female 9,864 (44.46%) 

Stage at Presentation 20,911 (100%) 

Early stage 2,327 (11.13%) 

Late stage 18,584 (88.87%) 

Table 2: Colorectal cancer frequency by race, age, 

gender, and stage at presentation. 

Black Americans 18 years to 50 years were 1.34 times 

more likely to be diagnosed with colorectal cancer than 

their White American counterparts (95% CI = 1.23-1.45) 

(Table 3). There was no difference in colorectal cancer 

cases between those 18 years to 25 years and those 46 years 

to 50 years. However, those 26 years to 35 years (OR = 

0.87, 95% CI = 0.78-0.93) and those 36 years to 45 years 

(OR = 0.88, 95% CI = 0.82-0.94) were less likely to 

develop colorectal cancer compared to those 46 years to 50 

years. Similarly, females were more likely to develop 

colorectal cancer than males (OR = 1.297, 95% CI = 1.22-

1.38) (Table 3).  

Variable 
Odds 

Ratio 

95% Confidence 

Interval 

Race 

White vs. Black 1.34 1.23 1.45 

Age 

18-25 vs. 46-50 0.91 0.72 1.14 

26-35 vs. 46-50 0.87 0.79 0.97 

36-45 vs. 46-50 0.88 0.82 0.94 

Gender 

Female vs. Male 1.30 1.22 1.38 

Table 3: The Likelihood of colorectal cancer by race, 

age, and gender. 

Colorectal cancer stage at presentation disparities by 

race, age, and gender 

Among those who presented at an early stage (n = 2,327), 

20.89% (n = 484) were Black Americans, and 79.11% (n = 

1,841) were White Americans. Among those who 

presented at a late stage (n = 18,584), 19.85% (n = 3,688) 

were Black Americans, and 80.15% (n = 14,896) were 

White Americans. Regarding age, among those who 

presented at an early stage, 1.03% (n = 24) were 18 years 

to 25 years, 8.81% (n = 205) were of 26 years to 35 years, 

39.06% (n = 909) were 36 years to 45 years, and 51.10% 

(n = 1,189) were 46 years to 50 years. Among those who 

presented at a late stage, 1.90% (n = 353) were of 18 years 

to 25 years, 10.06% (n = 1,869) were of 26 years to 35 

years, 39.65% (n = 7,368) were 36 years to 45 years, and 

48.40% (8,994) were of 46 years to 50 years. Regarding 

gender, among those who presented at an early stage, 

56.17% (n = 3688) were males, and 43.83% (14,896) were 

females. Similarly, among those who presented at a late 

stage, 54.92% (n = 10,207) were males, and 45.08% 

(8,377) were females. 

Overall, regarding race, there was no difference in 

colorectal cancer stage at presentation between Black 

Americans and White Americans (OR = 0.94, 95% CI = 

0.84-1.04) (Table 4). Regarding age, those 18 years to 25 
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years were more likely to be diagnosed at a late stage of 

colorectal cancer compared to those 46 years to 50 years 

(OR = 1.94, 95% CI = 1.28-2.95). Similarly, those 26 years 

to 35 years were more likely to be diagnosed at a late stage 

of colon cancer than to those 46 years to 50 years (OR = 

1.20, 95% CI = 1.03-1.41). There was no difference 

between those 36 to 45 years and those between 46 years 

to 50 years in colorectal cancer stage presentation. 

Regarding gender, there was no difference between males 

and females in colorectal cancer stage presentation (OR = 

1.05, 95% CI = 0.96-1.15).  

Variable  Odds Ratio  95% Confidence 

Interval  

Race 

Black vs. White  0.94  0.84  1.04 

Age (in Years) 

18 to 25 vs. 46 to 

50 

 1.94  1.28  2.95 

26 to 35 vs. 46 to 

50 

 1.20  1.03  1.40 

36 to 45 vs. 46 to 

50 

 1.07  0.98  1.17 

Gender 

Female vs. Male   1.05  0.96  1.14 

Table 4: The Likelihood of late stage of colorectal cancer 

presentation by race, age, and gender. 

DISCUSSION 

This study used a large US database registry to identify 

trends from 2000 to 2016 regarding colorectal cancer 

disease burden and disease stage at the time of presentation 

among Black and White Americans 18 years to 50 years. 

The number of colorectal cancer cases declined from 2000 

to 2016. Previous studies attribute the decline in cases to 

several factors, including advances in the medical field, 

modification in lifestyle risk factors, and efforts to improve 

public awareness for colorectal cancer prevention [19].  

Although the colorectal cancer incidence has improved 

from 2000 to 2016, some disparities in colorectal cancer 

disease burden and stage at presentation persist. First, this 

study suggests that there are some colorectal cancer 

disparities between Black and White Americans. White 

American males are more prone to be diagnosed with 

colorectal cancer at a younger age than their Black 

counterparts. Thus, the dominant factor driving an increase 

in overall colorectal cancer disease burden among young 

Americans has been an increasing colorectal cancer among 

Whites. These findings are per previous studies' 

conclusions that a significantly higher proportion of young 

white adults in the United States are diagnosed with 

colorectal cancer compared to the Blacks; thus, Whites are 

driving the incidence changes [20]. However, May et al. 

demonstrated that the historic Black-White disparities in 

the colorectal cancer stage at presentation had been 

resolved [18,20]. Moreover, another study suggests that the 

colorectal cancer prevalence is much higher among people 

of the age group 46 years to 50 years than those younger 

[20].  

Second, this study suggests that young Americans are more 

likely to be diagnosed with colorectal cancer at an 

advanced disease stage than at the early stage. This finding 

is consistent with research that suggests that colorectal 

cancer is more advanced and aggressive among patients 

younger than 50 years [9,20]. The potential etiology for 

more progressive disease presentation in this group 

includes age-related differences in tumor biology and 

under-detection of disease, using the currently available 

screening methodology and recommendations [9,20]. 

Moreover, the current study reveals that there appears to be 

no difference in the colorectal cancer stage at presentation 

between males and females. There also appears to be no 

difference between Black and White Americans.  

Discrepancies in the colorectal cancer stage at the 

presentation by race appear to have diminished; this 

suggests that prevention and control efforts for colorectal 

cancer have effectively addressed the mutable risk factors 

that mainly affect the stage presentation. 
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Also, this study suggests that females are more likely to 

develop colorectal cancer than males. These findings are 

consistent with other data suggesting the females are at a 

greater risk of developing pure right-sided colon polyps 

and ultimately colon cancer, and that females are less likely 

than males to undergo colorectal cancer screening in the 

United States [21,22]. 

Many factors can influence colorectal cancer development 

among those younger than 50 years, such as: dietary habits, 

lifestyle, environmental factors, and genetics [12,23-29]. 

Cigarette smoking, increased alcohol intake, low physical 

activity, low fiber diet, and high animal fat diet are major 

risk factors associated with colorectal cancer development 

[30-33]. These behaviors are more frequently practiced 

among Black Americans than White Americans; these 

behaviors might contribute to disparities in colorectal 

cancer cases [30-33]. 

FUTURE IMPLICATIONS  

The task now is to identify etiological differences in the 

colon and rectal cancer between Black and White 

Americans that effectively reduce colorectal 

cancer disparities by addressing rising colorectal 

cancer cases among the young Americans [24,34]. 

Moreover, there is a need to develop interventions that will 

continue to bend the incidence curve among Black and 

White Americans and help maintain equity in the stage 

of disease presentation [24,34]. 

LIMITATIONS 

The lack of ethnicity data limits this study. We studied 

disparities by classifying Americans into Black and White 

racial categories and did not study colorectal cancer 

indicators separately by ethnicity. In general, Hispanics 

have a lower colorectal cancer disease burden but are 

diagnosed at the late stage of cancer compared to non-

Hispanics. Therefore, the inclusion of ethnicities in this 

study might have changed the disparities in colorectal 

cancer and stage at presentation between Black and White 

Americans.  

Also, the SEER database includes colorectal cancer data 

from population-based registries covering 34% of the 

United States population; the study findings cannot be 

generalized to all the US population. However, the SEER 

database is the most reliable and powerful tool to reflect 

and investigate national cancer disparities compared to the 

other cancer registries.  

CONCLUSION 

This study suggests that the overall colorectal cancer 

disease burden is trending down among the Black and 

White Americans 18 years to 50 years from 2000 through 

2016. This study also indicates that more young Americans 

18 years to 50 years are being diagnosed at the late stage of 

colorectal cancer. Moreover, colorectal cancer disease 

burden among White American adults has surpassed their 

Black counterparts. 

 

AVAILABILITY OF DATA 

The study data source was the SEER (Surveillance, 

Epidemiology, and End Results) registry available online 

at https://seer.cancer.gov/registries. 

CONFLICT OF INTEREST 

The authors have no conflict of interest. 

FUNDING 

There is no funding source for this article. 

ACKNOWLEDGMENT 

All the listed authors have contributed to this article.  

REFERENCES 

1. American Cancer Society (2014) Colorectal cancer facts & figures 2014-2016. Atlanta, GA. 

https://seer.cancer.gov/registries
https://oralcancerfoundation.org/wp-content/uploads/2016/03/Us_Cancer_Facts.pdf


www.tridhascholars.org | December-2021 

 
113 

 

2. Mariotto AB, Yabroff KR, Shao Y, et al. (2011) Projections of the cost of cancer care in the United States: 2010-

2020. Journal of National Cancer Institute 103(2): 117-28. 

3. Henschke UK, Leffall LD Jr., Mason CH, et al. (1973) Alarming increase of the cancer mortality in the US black population 

(1950-1967). Cancer 31(4): 763-768.  

4. Rise L, Eisner M, Kosary C, et al. (2003) SEER cancer statistic review 1975-2000. Bethesda, MD: National Cancer 

Institute. 

5. Mehrkhani F, Nasiri S, Donboli K, et al. (2009) Prognostic factors in survival of colorectal cancer patients after 

surgery. Colorectal Disease 11: 157-161. 

6. National Cancer Institute (2015) Cancer trends progress report. 

7. Tammana VS, Laiyemo A (2014) Colorectal cancer disparities: Issues, controversies and solutions. World Journal of 

Gastroenterology 20(4): 869-876. 

8. Rawl SM, Skinner CS, Perkins SM, et al. (2012) Computer-delivered tailored intervention improves colon cancer screening 

knowledge and health beliefs of African Americans. Health Education Research 27(5): 868-885. 

9. Centers for Disease Control and Prevention (2012) Vital signs: Colorectal cancer screening test use-United States, 

2012. Morbidity and Mortality Weekly Report 62(44): 881-888. 

10. May FP, Glenn BA, Crespi CM, et al. (2017) Decreasing black-white disparities in colorectal cancer incidence and stage at 

presentation in the United States. Cancer Epidemiol Biomarkers & Prevention 26(5): 762-768.  

11. Helsingen LM, Vandvik PO, Jodal HC, et al. (2019) Colorectal cancer screening with faecal immunochemical testing, 

sigmoidoscopy or colonoscopy: A clinical practice guideline. BMJ 367: l5515. 

12. Bailey CE, Hu CY, You YN, et al. (2015) Increasing disparities in the age-related incidences of colon and rectal cancers in 

the United States, 1975-2010. JAMA Surgery 150(1): 17-22.  

13. Siegel RL, Jemal A, Ward EM, et al. (2009) Increase in incidence of colorectal cancer among young men and women in 

the United States. Cancer Epidemiology, Biomarkers & Prevention: A publication of the American Association for Cancer 

Research, cosponsored by the American Society of Preventive Oncology 18(6): 1695-1698.  

14. Austin H, Henley SJ, King J, et al. (2014) Changes in colorectal cancer incidence rates in young and older adults in the 

United States: What does it tell us about screening. Cancer Causes & Control 25(2): 191-201. 

15. O'Connell JB, Maggard MA, Liu JH, et al. (2003) Rates of colon and rectal cancers are increasing in young adults. The 

American surgeon 69(10): 866-872. 

16. You YN, Xing Y, Feig BW, et al. (2012) Young-onset colorectal cancer: Is it time to pay attention? Archives of Internal 

Medicine 172(3): 287-289.  

17. Fairley TL, Cardinez CJ, Martin J, et al. (2006) Colorectal cancer in US adults younger than 50 years of age, 1998-

2001. Cancer 107: 1153-1161.  

18. Amri R, Bordeianou LG, Berger DL, et al. (2015) The conundrum of the young colon cancer patient. Surgery 158(6): 1696-

1703. 

19. Singh KE, Taylor TH, Pan CJG, et al. (2014) Colorectal cancer incidence among young adults in California. Journal of 

Adolescent and Young Adult Oncology 3(4): 176-184. 

20. Siegel RL, Miller KD, Jemal A, et al. (2017) Colorectal cancer mortality rates in adults aged 20 to 54 years in the United 

States, 1970-2014. JAMA 318(6): 572‐574. 

https://pubmed.ncbi.nlm.nih.gov/21228314/
https://pubmed.ncbi.nlm.nih.gov/21228314/
https://pubmed.ncbi.nlm.nih.gov/4706044/
https://pubmed.ncbi.nlm.nih.gov/4706044/
https://seer.cancer.gov/csr/1975_2018/
https://seer.cancer.gov/csr/1975_2018/
https://pubmed.ncbi.nlm.nih.gov/18462239/
https://pubmed.ncbi.nlm.nih.gov/18462239/
http://progressreport.cancer.gov/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3921540/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3921540/
https://pubmed.ncbi.nlm.nih.gov/22926008/
https://pubmed.ncbi.nlm.nih.gov/22926008/
https://pubmed.ncbi.nlm.nih.gov/24196665/
https://pubmed.ncbi.nlm.nih.gov/24196665/
https://pubmed.ncbi.nlm.nih.gov/28035021/
https://pubmed.ncbi.nlm.nih.gov/28035021/
https://pubmed.ncbi.nlm.nih.gov/31578196/
https://pubmed.ncbi.nlm.nih.gov/31578196/
https://pubmed.ncbi.nlm.nih.gov/25372703/
https://pubmed.ncbi.nlm.nih.gov/25372703/
https://pubmed.ncbi.nlm.nih.gov/19505901/
https://pubmed.ncbi.nlm.nih.gov/19505901/
https://pubmed.ncbi.nlm.nih.gov/19505901/
https://pubmed.ncbi.nlm.nih.gov/24249437/
https://pubmed.ncbi.nlm.nih.gov/24249437/
https://pubmed.ncbi.nlm.nih.gov/14570365/
https://pubmed.ncbi.nlm.nih.gov/14570365/
https://pubmed.ncbi.nlm.nih.gov/22157065/
https://pubmed.ncbi.nlm.nih.gov/22157065/
https://pubmed.ncbi.nlm.nih.gov/16862554/
https://pubmed.ncbi.nlm.nih.gov/16862554/
https://pubmed.ncbi.nlm.nih.gov/26298030/
https://pubmed.ncbi.nlm.nih.gov/26298030/
https://pubmed.ncbi.nlm.nih.gov/25538862/
https://pubmed.ncbi.nlm.nih.gov/25538862/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5817468/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5817468/


www.tridhascholars.org | December-2021 

 
114 

 

21. McCashland TM, Brand R, Lyden E, et al. (2001) Gender differences in colorectal polyps and tumors. The American 

Journal of Gastroenterology 96(3): 882-886.  

22. Seeff LC, Nadel MR, Klabunde CN, et al. (2004) Patterns and predictors of colorectal cancer test use in the adult U.S. 

population. Cancer 100(10): 2093-2103.  

23. Clegg LX, Reichman ME, Miller BA, et al. (2009) Impact of socioeconomic status on cancer incidence and stage at 

diagnosis: Selected findings from the surveillance, epidemiology, and end results: National Longitudinal Mortality Study. 

Cancer Causes Control 20(4): 417-435.  

24. Perencevich M, Ojha RP, Steyerberg EW, et al. (2013) Racial and ethnic variations in the effects of family history of 

colorectal cancer on screening compliance. Gastroenterology 145(4): 775-781.  

25. Kupfer SS, McCaffrey S, Kim KM (2006) Racial and gender disparities in hereditary colorectal cancer risk assessment: 

The role of family history. Journal of Cancer Education 21(Suppl 1): S32-S36. 

26. Griffith KA, McGuire DB, Royak-Schaler R, et al. (2008) Influence of family history and preventive health behaviors on 

colorectal cancer screening in African Americans. Cancer 113(2): 276-285.  

27. Lee HY, Lundquist M, Ju E, et al. (2011) Colorectal cancer screening disparities in Asian Americans and Pacific Islanders: 

Which groups are most vulnerable? Ethnicity & Health 16: 501-518.  

28. Homayoon B, Shahidi NC, Cheung WY (2013) Impact of Asian ethnicity on colorectal cancer screening: A population-

based analysis. American Journal of Clinical Oncology 36: 167-173.  

29. Parr CL, Batty GD, Lam TH, et al. (2010) Body-mass index and cancer mortality in the Asia-Pacific cohort studies 

collaboration: Pooled analyses of 424,519 participants. Lancet Oncology 11(8): 741-752. 

30. NCI (2015) National cancer institute. Cancer Trends Progress Report. 

31. Huxley RR, Ansary-Moghaddam A, Clifton P, et al. (2009) The impact of dietary and lifestyle risk factors on risk of 

colorectal cancer: A quantitative overview of the epidemiological evidence. International journal of cancer 125(1): 171-

180.  

32. Ford ES (1999) Body mass index and colon cancer in a national sample of adult US men and women. American Journal of 

Epidemiology 150(4): 390-398.  

33. Willett WC, Stampfer MJ, Colditz GA, et al. (1990) Relation of meat, fat, and fiber intake to the risk of colon cancer in a 

prospective study among women. The New England Journal of Medicine 323(24): 1664-1672.  

34. Murphy CC, Lund JL, Sandler RS (2017) Young-onset colorectal cancer: Earlier diagnoses or increasing disease burden? 

Gastroenterology 152(8): 1809-1812. 

https://pubmed.ncbi.nlm.nih.gov/11280569/
https://pubmed.ncbi.nlm.nih.gov/11280569/
https://pubmed.ncbi.nlm.nih.gov/15139050/
https://pubmed.ncbi.nlm.nih.gov/15139050/
https://pubmed.ncbi.nlm.nih.gov/19002764/
https://pubmed.ncbi.nlm.nih.gov/19002764/
https://pubmed.ncbi.nlm.nih.gov/19002764/
https://pubmed.ncbi.nlm.nih.gov/23796457/
https://pubmed.ncbi.nlm.nih.gov/23796457/
https://pubmed.ncbi.nlm.nih.gov/17020499/
https://pubmed.ncbi.nlm.nih.gov/17020499/
https://pubmed.ncbi.nlm.nih.gov/18543276/
https://pubmed.ncbi.nlm.nih.gov/18543276/
https://pubmed.ncbi.nlm.nih.gov/22050536/
https://pubmed.ncbi.nlm.nih.gov/22050536/
https://journals.lww.com/amjclinicaloncology/Abstract/2013/04000/Impact_of_Asian_Ethnicity_on_Colorectal_Cancer.12.aspx
https://journals.lww.com/amjclinicaloncology/Abstract/2013/04000/Impact_of_Asian_Ethnicity_on_Colorectal_Cancer.12.aspx
https://pubmed.ncbi.nlm.nih.gov/20594911/
https://pubmed.ncbi.nlm.nih.gov/20594911/
http://progressreport.cancer.gov/
https://pubmed.ncbi.nlm.nih.gov/19350627/
https://pubmed.ncbi.nlm.nih.gov/19350627/
https://pubmed.ncbi.nlm.nih.gov/19350627/
https://pubmed.ncbi.nlm.nih.gov/10453815/
https://pubmed.ncbi.nlm.nih.gov/10453815/
https://pubmed.ncbi.nlm.nih.gov/2172820/
https://pubmed.ncbi.nlm.nih.gov/2172820/
https://pubmed.ncbi.nlm.nih.gov/28461196/
https://pubmed.ncbi.nlm.nih.gov/28461196/

