
Summary 
Colorectal cancer is the second most 
common cancer in Washington State. In 
2010, 2,673 Washington residents were 
diagnosed with this disease (age-adjusted 
incidence rate: 38 per 100,000). Colorectal 
cancer is the second leading cause of cancer 
deaths in Washington. In 2011, 1,024 
Washington residents died of this disease 
(age-adjusted mortality rate: 14 per 100,000).  

Regular screening beginning at age 50 can 
prevent colorectal cancer by detecting and 
removing precancerous growths before they 
develop into cancer.1 Regular screening can 
also detect colorectal cancer early, when it is 
most treatable. More widespread use of 
effective screening has contributed to 
declines in rates of newly diagnosed 
colorectal cancer and death from colorectal 
cancer.2 Despite the availability of effective 
screening tests, however, Behavioral Risk 
Factor Surveillance System (BRFSS) data 
show that 37% (±2%) of Washington 
residents ages 50–75 years had not been 
screened or were not up to date with 
recommended screening guidelines in 2011. 
Improvements in treatment also contribute to 
declining death rates.2  

Evidence-based interventions to increase 
screening include reminding patients that it 
is time to be screened and providing small 
media (e.g. brochures and videos) describing 
benefits of screening. For healthcare 
providers evidence-based interventions 
include reminders that patients need 
screening, and feedback about their 
performance in offering and delivering 
screening services.3  

Time Trends 
The colorectal cancer age-adjusted incidence rate in 
Washington remained level from 1992 to 1998. 
Since 1998, the incidence rate has declined 
moderately. According to the Surveillance 
Epidemiology and End Results (SEER) program, the 
U.S. incidence rate decreased moderately from 
1992 to 1995 and leveled off from 1995 to 1998. 
Similar to Washington State, the U.S. incidence rate 
declined moderately from 1998 to 2009. 

The decline in incidence is likely due to increased 
screening, which detects early disease. Early 
screening allows healthcare providers to detect and 
remove precancerous lesions or polyps.1,2 

 

2010 and 2020 Goals 
The Healthy People 2010 target for colorectal 
cancer was to reduce the age-adjusted mortality rate 
to 13.9 deaths per 100,000.4 If the Washington 2010 
mortality rate were calculated in a manner 
comparable to Healthy People 2010, it would be 
14.1 per 100,000, slightly above this target. 

Colorectal 
Cancer 

Definition: Colorectal cancer, or cancer of the colon or rectum, is 
characterized by uncontrolled growth of neoplastic cells 
developing in the lower segment of the digestive tract, with the 
potential to invade and spread to other sites. In the Washington 
State Cancer Registry, new cases of colorectal cancer are coded 
to ICD-O-3 codes C18.0--C18.9, C19.9, C20.9, and C26.0. For 
1992–2009, histology codes 9140, and 9590—9989 are excluded. 
Beginning in 2010, histology codes 9990–9992 are also excluded. 
The additional exclusions do not substantively affect incidence 
rates. Unless otherwise noted, colorectal cancer incidence in this 
report includes in situ and invasive diagnoses. Colorectal cancer 
deaths are coded to ICD-9 codes 153.0 –154.1, and 159.0 for 
1992 -1998 and ICD-10 codes C18–C20 and, C26.0 for 1999-
2011.   
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Washington has already met the Healthy People 
2020 target of 14.5 deaths or fewer per 100,000. 

Healthy People 2020 set a new goal to reduce 
the number of invasive colorectal cancer 
diagnoses to 38.6 new cases per 100,000 
people. Washington State is currently meeting 
this goal. In 2010, Washington reported 37.7 
new cases per 100,000. 

The Healthy People 2010 screening goals were 
developed in the late 1990s before widespread 
use of colonoscopy, a medical procedure in 
which a physician looks for precancerous and 
cancerous growths along the entire colon and 
rectum. Given the increase in colonoscopy, the 
2010 national goals for fecal occult blood testing 
or FOBT (that involves looking for traces of 
blood in stool) and sigmoidoscopy (in which 
physicians examine the rectum and lower part of 
the colon) are not good indicators of compliance 
with screening recommendations. 

The current U.S. Preventive Services Task 
Force (USPSTF) recommendations for 
colorectal cancer screening are for adults ages 
50–75 who are at average risk to screen by 
annual FOBT, sigmoidoscopy every five years 
and FOBT every three years, or colonoscopy 
every 10 years.5 FOBT testing should be done 
with high-sensitivity guaiac-based FOBT or a 
newer type of FOBT, the fecal immunochemical 
test (FIT). FOBT testing should be done with a 
take-home test; it should not be done during a 
digital rectal exam in the healthcare provider’s 
office.5  

Following these recommendations, the Healthy 
People 2020 target is to increase to 70.5% (age-
adjusted) the proportion of adults ages 50–75 
who receive colorectal cancer screening. 
Washington Behavioral Risk Factor Surveillance 
System (BRFSS) data from 2011 indicate that 
64% (±2%, age-adjusted) of Washington 
residents ages 50–75 met this target. 
Washington is likely to meet the Healthy People 
2020 goal. Based on older screening definitions 
and BRFSS methods, the proportion of adults up 
to date on colorectal cancer screening increased 
throughout the 2000s, and colorectal cancer 
screening should be more widely available 
under the Affordable Care Act.  

Geographic Variation 
Incidence rates can be highly variable in 
counties with few diagnoses. The following chart 
does not show counties with fewer than 20 

residents diagnosed with colorectal cancer in 2008–
2010 combined.  

During 2008–2010 combined, Benton, Snohomish 
and Thurston counties had higher incidence rates 
than the state; King County had a lower rate. 

 

Age and Gender 
Colorectal cancer is rare in people younger than age 
40,6 after which incidence rates increase with age. 
Although colorectal cancer affects both women and 
men, incidence rates are consistently higher for 
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men. The age-specific rates by gender in 
Washington follow a pattern similar to national 
rates. 

 

Economic Factors and Education 
There are no direct measures of the relationship 
between an individual’s economic resources and 
colorectal cancer incidence in Washington. To 
study the link between poverty and colorectal 
cancer incidence, we measured poverty as the 
percent of the population living at or below the 
federal poverty level in the census tract in which 
the individual lived at the time of diagnosis. In 
Washington, for 2006–2010 combined, age-
adjusted colorectal cancer incidence rates were 
higher in census tracts where 5% or more of the 
population lived in poverty than in census tracts 
where less than 5% lived in poverty. 

 

Similarly, for 2006–2010, age-adjusted colorectal 
cancer incidence rates were higher in census tracts 
where less than 35% of adults ages 25 and older 
were college graduates than in census tracts where 
35% or more were college graduates. 

 

Race and Hispanic Origin  
There were too few Native Hawaiian and other 
Pacific Islander Washington residents diagnosed 
with colorectal cancer during 2008–2010 to provide 
a stable estimate of the incidence rate. People of 
Hispanic origin had the lowest rate of newly 
diagnosed colorectal cancer. The rate for American 
Indians and Alaska Natives was higher than that for 
all groups except blacks.  
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This pattern is different from that seen nationally 
where blacks have the highest rate and 
American Indian and Alaska Natives are among 
the groups with the lowest rates.7 These 
differences might be due to Washington’s 
collaborations with several Indian Health Boards 
to accurately identify American Indian and 
Alaska Natives in the Washington State Cancer 
Registry. These methods have not been used 
nationally. 

Other Measures of Impact and 
Burden 
Mortality. Washington colorectal cancer 
mortality rates declined moderately from 1980 to 
2011. The 2011 Washington age-adjusted 
mortality rate was 14 per 100,000 people. 
Similarly, the U.S. colorectal cancer mortality 
rate declined slightly from 1980 to 1985 and 
declined moderately from 1985 through 2009. In 
2009 (the most recent year available), the U.S. 
age-adjusted mortality rate was 16 per 100,000 
people. The Washington rate for 2009 was 14 
per 100,000. The decreasing rates likely reflect 
a combination of decreasing incidence, 
advances in treating the disease and more 
widespread screening leading to earlier 
detection when treatment is most successful.2  

During 2008–2010 combined, 38% of colorectal 
cancers in Washington were diagnosed at an 
early stage—in situ or local stage—before 
spreading beyond the colon or rectum. This is 
slightly below the percent of cases diagnosed at 
an early stage nationally (43%). National data 
for 2009 showed that over 90% of patients live 
more than five years after receiving an early 
diagnosis. When the disease has spread 
(metastasized) to other parts of the body before 
diagnosis, about 88% of patients die within five 
years. 

Screening. According to 2011 BRFSS data, 
63% (±2%, not age-adjusted) of Washington 
residents ages 50–75 years reported either 
FOBT in the past year, sigmoidoscopy in the 
past five years and FOBT in the past three 
years, or colonoscopy in the past 10 years. 
Colonoscopy is the most commonly reported 
screening. On the 2011 Washington BRFSS, 
58% (±2%) reported colonoscopy in the past 10 
years, 11% (+1) reported FOBT in the past year, 
and 2% (±1%) reported sigmoidoscopy in the 
past five years and FOBT in the past three 
years. 

BRFSS data for 2011 also indicate Hispanics were 
less likely to have received screening compared to 
non-Hispanic whites and this pattern persisted after 
controlling for age, education and income. Despite 
this lower screening rate, people of Hispanic origin 
have low rates of newly diagnosed colorectal cancer 
and death from colorectal cancer. Additionally, 
unlike studies conducted elsewhere,8,9 Hispanics 
and non-Hispanic whites in Washington have similar 
proportions of late stage diagnoses. The reasons for 
this unique pattern—low screening rates combined 
with low death rates—are unknown.   

On the 2011 Washington BRFSS, residents who 
reported having health insurance were about two 
times more likely to meet the USPSTF screening 
recommendations than those who did not after 
controlling for age [68% (±2%) compared to 35% 
(±8%)]. Residents who reported having a personal 
healthcare provider were also about two times more 
likely to meet screening recommendations than 
those who did not [69% (±2) compared to 32% (±6)]. 
Washington residents with a college degree [69% 
(±3%)] were more likely to meet recommendations 
than those with some college [62% (±3%)] and those 
with a high school education or less [58% (±4%)]. 
Residents with annual incomes at or below $25,000 
were less likely to meet recommendations [50% 
(±5%)] than residents with incomes between 
$25,000–$49,999 [66% (±4%)], $50,000–$74,999 
[65% (±2%)], or above $75,000 [66% (±4%)].  

Risk and Protective Factors 
Screening for and removing precancerous polyps 
reduces a person’s risk of getting or dying from 
colorectal cancer. Other modifiable risk factors for 
colorectal cancer related to lifestyle include a diet 
mostly from animal sources, physical inactivity, 
obesity, smoking and excessive alcohol intake. 
Although current nutrition recommendations for the 
prevention of colorectal cancer vary widely, there is 
consensus that maintaining a normal weight, having 
regular physical activity, eating fruits and vegetables 
to support general good nutrition, and reducing or 
eliminating alcohol consumption are probably 
important behaviors.10 Certain medical conditions or 
a family history of some types of medical conditions, 
described below, place people at increased risk for 
colorectal cancer.2  

Nutrition. High intake of red and processed meat 
is associated with an increased risk of colorectal 
cancer.11,12,13 Findings are inconsistent regarding 
the potential protective effect of eating fruits and 
vegetables. Although older studies comparing 
people with and without colorectal cancer tended to 
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show protective effects,14 more recent, large 
studies that follow people over time have 
not.15,16,17,18  

Other studies suggest that high intake of dietary 
fiber protects against colorectal cancer.19,20,21 In 
addition, diets low in folic acid, selenium, vitamin 
D or fish and diets high in animal fats might 
increase risk for colorectal cancer, but current 
evidence is limited.22  

Obesity. Obesity is strongly associated with 
increased risk of colorectal cancer, and the 
association is stronger for colon cancer than 
rectal cancer.23,24,25 This increased risk might be 
due to lifestyle factors, particularly inactivity and 
consuming a high-fat diet low in fruits and 
vegetables. There is evidence that high levels of 
insulin in obese individuals might promote tumor 
development.26 In addition, colorectal cancer 
patients who are obese have a higher mortality 
and increased risk of recurrence of cancer than 
normal weight patients.27,28,29  

Physical activity. Physically active men and 
women have a decreased risk of developing 
colorectal cancer.30,31,32,33 New evidence 
suggests that physical activity may also reduce 
mortality among patients with colorectal 
cancer.34,35 The American Cancer Society 
recommends adults get at least 150 minutes of 
moderate intensity or 75 minutes of vigorous 
intensity activity each week.36 

Smoking and alcohol. Smokers are at 
increased risk of colorectal cancer, especially 
rectal cancer, and heavy smokers are at 
significantly increased risk.11,37,38,39 Alcohol 
consumption is also associated with an elevated 
risk of colorectal cancer, particularly cancers of 
the rectum. There is evidence that even 
moderate drinking might be a significant risk 
factor for colorectal cancer.11,30,40,41  

Drugs. Evidence is inconsistent regarding 
whether nonsteroidal anti-inflammatory drugs 
(NSAIDs), especially aspirin,42 can reduce the 
risk of colorectal cancer or prevent the 
recurrence of colorectal polyps in the average 
risk population.43,44 However, a recent study 
suggests a daily dose of aspirin substantially 
reduces colorectal cancer incidence among 
patients with Lynch syndrome, a hereditary 
condition that greatly increases risk for 
colorectal cancer.45 Because aspirin and other 
drugs can cause serious side effects, people 
should seek medical advice before taking aspirin 
or other drugs to prevent colorectal cancer.  

Hereditary conditions. Hereditary non-polyposis 
colorectal carcinoma, also known as Lynch 
syndrome, is a rare inherited condition that 
increases the risk of colorectal and other cancers. 
Lynch syndrome is estimated to account for about 
3% of all colorectal cancer cases in the United 
States.46 A diagnosis of Lynch syndrome impacts 
treatment for those diagnosed with colorectal 
cancer and screening recommendations for their 
close family members. Despite National Cancer 
Institute recommendations to screen all colorectal 
cancer patients for the syndrome, screening 
practices vary.47 Familial adenomatous polyposis, a 
rare genetic disorder that causes thousands of 
polyps to develop in the colon or rectum, also 
increases the risk of colorectal cancer. This 
disorder accounts for about 1% of all colorectal 
cancer cases nationally.2 People with familial 
adenomatous polyposis can develop colorectal 
cancer as early as age 20. Without frequent 
screening or removal of the colon, most people with 
the disorder will have developed colorectal cancer 
by age 40.48,49 The National Cancer Institute 
estimates that these and other less common 
genetic mutations account for 5% to 6% of 
colorectal cancer cases nationally.50  

Family history. People with a first-degree relative 
(parent, sibling or child) who had colorectal cancer 
or adenomatous polyps are at a higher risk for 
developing the disease.51 The American Cancer 
Society recommends that people with a family 
history of colorectal cancer or polyps begin 
colorectal cancer screening at age 40, or 10 years 
before the age of the youngest case in the 
immediate family, whichever is earlier.52  

Other health conditions. Certain health conditions 
increase the risk of colorectal cancer. A history of 
cancer—especially ovarian, endometrial, or a 
previous colorectal cancer or pre-cancerous 
polyp—is associated with an increased risk of 
colorectal cancer.53 A history of ulcerative colitis or 
Crohn’s disease also increases the risk of 
colorectal cancer.53 Having metabolic syndromes 
significantly increases the risk of colorectal 
cancer.23,41,43 Many studies indicate that patients 
with type 2 diabetes have a higher risk of colorectal 
cancer.54,55 

Screening and stage of diagnosis. Regular 
screening can prevent colorectal cancer by detecting 
and removing precancerous polyps.1 Regular 
screening also increases the chances of finding 
cancer early when it is most easily treated. (See 
2010 and 2020 Goals for a description of screening 
tests and the USPSTF screening recommendations.) 
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There are pros and cons to each test, but recent 
modeling evidence suggests screening 
programs that use any one of the three USPSTF 
recommended screening regimens will be 
approximately equal to each other in the 
resulting number of life-years gained from 
screening.5 

The USPSTF recommends that screening begin 
at age 50 for non-symptomatic individuals not 
known to be at high risk of disease. People who 
have chronic inflammatory bowel disease; 
immediate family members with colorectal 
cancer or polyps before age 60 or two 
immediate family members with these conditions 
at any age; or family history of hereditary 
conditions related to colorectal cancer may need 
to start screening before age 50.2  

Barriers to screening. Commonly identified 
barriers to colorectal cancer screening include 
low income, low education, being uninsured or 
underinsured, lack of a usual source of 
healthcare, few routine doctor’s visits, no 
physician’s recommendation, living in a rural 
area, low awareness or knowledge about 
screening, and low perceived benefits from 
screening.56,57,58  

Even though lack of insurance coverage is a 
major barrier to colorectal cancer 
screening,56,59,60 2011 BRFSS data indicate only 
67% (±2%) of Washington residents with a 
health plan report screening. Nationally, 
significant underuse of colorectal cancer 
screening persists among Medicare 
beneficiaries, despite the coverage of screening 
under the Medicare program since 1998.61,62 
Among the insured population, minority status, 
lower income or economic disadvantage, and 
lower educational levels have been associated 
with lower colorectal cancer screening 
rates.63,64,65 

Intervention Strategies  
The Guide to Community Preventive Services 
recommends several evidence-based 
interventions to increase screening for 
colorectal cancer. Recommended interventions 
include interventions aimed at the screening-
eligible population (client-oriented) and 
interventions for healthcare providers (provider-
oriented). Recommended interventions for 
clients include reminders that it is time for a 
screening; videos and printed material to inform 
and motivate people to be screened, and 

individual education—in a variety of settings 
including medical, community, worksite and 
household—from healthcare professionals and 
others about the benefits of screening and ways to 
overcome barriers. The Community Guide also 
includes interventions that facilitate access to 
screening services, such as expanded hours of 
screening, in client-oriented interventions.3  

For provider-oriented interventions, the Community 
Guide recommends systems that remind providers 
that it is time for a patient to be screened or that 
the patient is overdue for screening. The 
Community Guide also recommends assessing 
healthcare providers’ performance in offering and 
delivering screening and sharing this information 
with providers as an effective strategy to increase 
colorectal cancer screening.66 

Intervention programs to increase colorectal cancer 
screening among minority populations often use a 
combination of strategies. For example, providing 
printed education materials in the appropriate 
language along with in-person contact with health 
educators fluent in the appropriate language, has 
been shown to be effective in both clinical and 
community settings.67,68,69,70 

Recent research suggests that offering patients a 
choice of screening tests can increase adherence 
to screening. In a randomized clinical trial, 
participants who were offered a choice of 
colonoscopy or FOBT were almost twice as likely to 
complete screening as participants who were 
offered colonoscopy only.71  

Since 2009 in Washington the Breast, Cervical and 
Colon Health Program has worked with statewide 
partners to offer low-income uninsured and 
underinsured men and women colorectal cancer 
screening and, when needed, diagnostic services. 
Eligibility includes Washington residents ages 50 to 
64, but residents can qualify if they are younger 
than 50 with increased risk or 65 and older without 
Medicare coverage. These services have been 
supported by federal funding. With the 
implementation of the Affordable Care Act most 
people currently served by this program will have 
access to low- or no-cost health insurance that 
covers colorectal cancer screening and treatment. 
Additional information is available at 
http://www.doh.wa.gov/BCCHP. 
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See Related Chapters: Obesity and Overweight, 
Nutrition, Physical Activity 

Data Sources (For additional detail, see Appendix B.) 
Washington State cancer incidence: Washington State 
Department of Health, Washington State Cancer Registry 
(WSCR), January 2013 

Washington State death certificate data: Washington State 
Department of Health, Vital Registration System Annual 
Statistical Files, Deaths 1980–2011, released October 
2012 

National death data: Surveillance Epidemiology and End 
Results (SEER)*Stat Database: Mortality—All Cause of 
Death, Vintage 2009 Population (1969–2009) <Katrina/Rita 
Population Adjustment>, National Cancer Institute, 
released October 2011. Underlying cause of death data 
provided by National Center for Health Statistics National 
Incidence Data: SEER*Stat 8.0.2, April 2012 release, 
National Cancer Institute, National Institutes of Health 

Washington State Behavioral Risk Factor Surveillance 
System (BRFSS) Data: 1987–2011. Olympia, Washington: 
Washington State Department of Health, under federal 
cooperative agreement numbers: U58/CCU002118 (1987-
2003), U58/CCU022819 (2004–2008), U58 DP001996 
(2009-2010), or U58/SO000047 (2011–2013); data 
prepared by Washington State Department of Health, Non-
Infectious Conditions Epidemiology. 

Washington State population counts: 2000 and 2010 U.S. 
Census and 2001–2009 intercensal and 2011 post-censal 
estimates, Washington State Office of Financial 
Management, Forecasting Division (OFM), released 
January 25, 2013; 1990 U.S. Census and 1991–1999 OFM 
intercensal estimates, Vista Partnership and Krupski 
Consulting, released October 2007; 1980 U.S. Census and 
1981–1989 OFM intercensal estimates. 

For More Information 
Washington State Cancer Registry 
http://www3.doh.wa.gov/WSCR/  
National Cancer Institute 
http://www.nci.nih.gov/ 
American Cancer Society 
http://www.cancer.org 
The Guide to Community Preventive Services 
http://www.thecommunityguide.org/cancer/ 
Colorectal Cancer Control Program 
http://www.cdc.gov/cancer/crccp/ 
Washington State Department of Health, Breast, Cervical 
and Colon Health Program (888) 438-2247, 
http://www.doh.wa.gov/bcchp 

Technical Notes 

The availability of mortality and incidence data for the U.S. and 
Washington varies. Incidence data for the United States (13 
SEER regions) are available from 1992–2009. The United 
States mortality data are available from 1980–2009. Incidence 
data for Washington are available from 1992–2010. Washington 
mortality data are available from 1980–2011.  

Acknowledgments 
Unless otherwise noted, authors and reviewers are with the 
Washington State Department of Health. 
 
Author: 
Emily L. Butler, MPH 

Reviewers: 
Mahesh Keitheri Cheteri, PhD 

Peggy Hannon, PhD, MPH 
University of Washington 
Cynthia Ko, MD 
University of Washington Medical Center 

Endnotes 

1 Zauber AG, Winawer SJ, O’Brien MJ, et al. Colonoscopic 
polypectomy and long-term prevention of colorectal-cancer deaths. 
New Engl J Med. 2012;366(8):687-696. 
2 American Cancer Society. A Detailed Guide: Colorectal Cancer: 
2013. 
http://www.cancer.org/acs/groups/cid/documents/webcontent/003096-
pdf.pdf. Accessed August 12, 2013. 
3 Centers for Disease Control and Prevention. (n.d.) Guide to 
Community Preventive Services, Cancer. Last updated March 29, 
2012. http://www.thecommunityguide.org/cancer. Accessed December 
10, 2012. 
4 U.S. Department of Health and Human Services. Healthy People 
2010. 2nd ed. With Understanding and Improving Health and 
Objectives for Improving Health. 2 vols. Washington, DC: U.S. 
Government Printing Office, November 2000. 
http://www.healthypeople.gov/2010/document/html/volume1/03Cancer.
htm. Accessed January 30, 2013. 
5 U.S. Preventive Services Task Forces. Screening for Colorectal 
Cancer: Recommendation Statement. 
http://www.uspreventiveservicestaskforce.org/uspstf08/colocancer/color
s.htm. Accessed February 18, 2013. 
6 Parramore JB, Wei JP, Yeh KA. Colorectal cancer in patients under 
forty: presentation and outcome. Am Surg. 1998;64(6):563-567. 
7 Centers for Disease Control and Prevention. Colorectal Cancer Rates 
by Race and Ethnicity. Last updated December 19, 2012. 
http://www.cdc.gov/cancer/colorectal/statistics/race.htm. Accessed April 
23, 2013. 
8 Hernandez MN, Sussman DA, Lee DJ, Mackinnon JA, Fleming LE. 
Trends in colorectal cancer among hispanics by stage and subsite 
location: 1989-2006. Clin Transl Gastroenterol. 2012;3(9):e21.  

Health of Washington State 7 Colorectal Cancer 
Washington State Department of Health  updated: 08/13/2013 

                                                           

http://www.doh.wa.gov/Portals/1/Documents/5500/RPF-Obs2013.pdf
http://www.doh.wa.gov/Portals/1/Documents/5500/RPF-Nut2007.pdf
http://www.doh.wa.gov/Portals/1/Documents/5500/RPF-Phy2014.pdf
http://www.doh.wa.gov/Portals/1/Documents/5500/AppB.pdf


9 Jafri NS, Gould M, El-Serag HB, Duan Z, Davila JA. Incidence 
and survival of colorectal cancer among hispanics in the United 
States: a population-based study. Dig Dis Sci. 2013;58(7):2052-
2060.  
10 van den Brandt PA, Goldbohm RA. Nutrition in the prevention 
of gastrointestinal cancer. Best Pract Res Clin Gastroenterol. 
2006;20(3):589-603. 
11 Huxley RR, Ansary-Moghaddam A, Clifton P, Czernichow S, 
Parr CL, Woodward M. The impact of dietary and lifestyle risk 
factors on risk of colorectal cancer: a quantitative overview of the 
epidemiological evidence. Int J Cancer. 2009;125(1):171-180. 
12 Chan DS, Lau R, Aune D, et al. Red and processed meat and 
colorectal cancer incidence: meta-analysis of prospective studies. 
PloS One. 2011;6(6):e20456. 
13 Norat T, Bingham S, Ferrari P, et al. Meat, fish, and colorectal 
cancer risk: the European Prospective Investigation into cancer 
and nutrition. J Natl Cancer Inst. 2005;97(12):906-916. 
14 Steinmetz KA, Potter JD. Vegetables, fruit, and cancer 
prevention: a review. J Am Diet Assoc. 1996;96(10):1027-1039. 
15 Koushik A, Hunter DJ, Spiegelman D, et al. Fruits, vegetables, 
and colon cancer risk in a pooled analysis of 14 cohort studies. J 
Natl Cancer Inst. 2007;99(19):1471-1483. 
16 Van Duijnhoven FJ, Bueno-De-Mesquita HB, Ferrari P, et al. 
Fruit, vegetables, and colorectal cancer risk: the European 
prospective investigation into cancer and nutrition. Am J Clin Nutr. 
2009;89(5):1441-1452. 
17 Park Y, Subar AF, Kipnis V, et al. Fruit and vegetable intakes 
and risk of colorectal cancer in the NIH-AARP diet and health 
study. Am J Epidemiol. 2007;166(2):170-180. 
18 Voorrips LE, Goldbohm RA, van Poppel G, et al. Vegetable 
and fruit consumption and risks of colon and rectal cancer in a 
prospective cohort study: The Netherlands Cohort Study on Diet 
and Cancer. Am J Epidemiol. 2000:152(11):1081-1092. 
19 Aune D, Chan DS, Lau R, et al. Dietary fibre, whole grains, and 
risk of colorectal cancer: systematic review and dose-response 
meta-analysis of prospective studies. BMJ. 2011;343:d6617. 
20 Park Y, Hunter DJ, Spiegelman D, et al. Dietary fiber intake 
and risk of colorectal cancer: a pooled analysis of prospective 
cohort studies. JAMA. 2005;294(22):2849-2857. 
21 Limburg PJ, Mahoney MR, Ziegler KL, et al. Randomized 
phase II trial of sulindac, atorvastatin, and prebiotic dietary fiber 
for colorectal cancer chemoprevention. Cancer Prev Res. 
2011;4(2):259-269. 
22 Vargas AJ, Thompson PA. Diet and nutrient factors in 
colorectal cancer risk. Nutr Clin Pract. 2012;27(5):613-623. 
23 Aleksandrova K, Boeing H, Jenab M, et al. Metabolic syndrome 
and risks of colon and rectal cancer: the European prospective 
investigation into cancer and nutrition study. Cancer Prev Res. 
2011;4(11):1873-1883. 
24 Ning Y, Wang L, Giovannucci EL. A quantitative analysis of 
body mass index and colorectal cancer: findings from 56 
observational studies. Obes Rev. 2010;11(1):19-30. 
25 Moghaddam AA, Woodward M, Huxley R. Obesity and risk of 
colorectal cancer: a meta-analysis of 31 studies with 70,000 
events. Cancer Epidemiol Biomarkers Prev. 2007;16(12):2533-
2547. 

26 Larsson SC, Orsini N, Wolk A. Diabetes mellitus and risk of 
colorectal cancer: a meta-analysis. J Natl Cancer Inst. 
2005:97(22):1679-1687. 
27 Dignam JJ, Polite BN, Yothers G, et al. Body mass index and 
outcomes in patients who receive adjuvant chemotherapy for colon 
cancer. J Natl Cancer Inst. 2006;98(22):1647-1654. 
28 Meyerhardt JA, Catalano PJ, Haller DG, et al. Influence of body 
mass index on outcomes and treatment-related toxicity in patients with 
colon carcinoma. Cancer. 2003;98(3):484-495. 
29 Prizment AE, Flood A, Anderson KE, Folsom AR. Survival of women 
with colon cancer in relation to precancer anthropometric 
characteristics: the Iowa Women’s Health Study. Cancer Epidemiol 
Biomarkers Prev. 2010;19(9):2229-2237. 
30 Wolin KY, Yan Y, Colditz GA, Lee IM. Physical activity and colon 
cancer prevention: a meta-analysis. Br J Cancer. 2009;100(4):611-616. 
31 Boyle T, Heyworth J, Bull F, McKerracher S, Platell C, Fritschi L. 
Timing and intensity of recreational physical activity and the risk of 
subsite-specific colorectal cancer. Cancer Causes Control. 
2011;22(12):1647-1658. 
32 Rennert G. Prevention and early detection of colorectal cancer--new 
horizons. Recent Results Cancer Res. 2007;174:179-187. 
33 Larsson SC, Rutegard J, Bergkvist L, Wolk A. Physical activity, 
obesity, and risk of colon and rectal cancer in a cohort of Swedish men. 
Eur J Cancer. 2006;42(15):2590-2597. 
34 Meyerhardt JA, Giovannucci EL, Ogino S, et al. Physical activity and 
male colorectal cancer survival. Arch Intern Med. 2009;169(22):2102-
2108. 
35 Ballard-Barbash R, Friedenreich CM, Courneya KS, Siddiqi SM, 
McTiernan A, Alfano CM. Physical activity, biomarkers, and disease 
outcomes in cancer survivors: a systematic review. J Natl Cancer Inst. 
2012;104(11):815-840. 
36 American Cancer Society. ACS Guidelines on Nutrition and Physical 
Activity for Cancer Prevention. Atlanta, GA: American Cancer Society; 
2012. 
http://www.cancer.org/healthy/eathealthygetactive/acsguidelinesonnutri
tionphysicalactivityforcancerprevention/acs-guidelines-on-nutrition-and-
physical-activity-for-cancer-prevention-guidelines. Accessed February 
19, 2013. 
37 Chao A, Thun MJ, Jacobs EJ, Henley SJ, Rodríguez C, Calle EE. 
Cigarette smoking and colorectal cancer mortality in the cancer 
prevention study II. J Natl Cancer Inst. 2000;92(23):1888-1896. 
38 Giovannucci E. An updated review of the epidemiological evidence 
that cigarette smoking increases risk of colorectal cancer. Cancer 
Epidemiol Biomarkers Prev. 2001;10(7):725-731. 
39 Liang PS, Chen TY, Giovannucci E. Cigarette smoking and 
colorectal cancer incidence and mortality: systematic review and meta-
analysis. Int J Cancer. 2009;124(10):2406-2415. 
40 Tanaka K, Tsuji I, Wakai K, et al. Alcohol drinking and colorectal 
cancer risk: an evaluation based on a systematic review of 
epidemiologic evidence among the Japanese population. Jpn J Clin 
Oncol. 2006;36(9):582-597. 
41 Fedirko V, Tramacere I, Bagnardi V, et al. Alcohol drinking and 
colorectal cancer risk: an overall and dose-response meta-analysis of 
published studies. Ann Oncol. 2011;22(9):1958-1972. 
42 Bosetti C, Gallus S, La Vecchia C. Aspirin and cancer risk: an 
updated quantitative review to 2005. Cancer Causes Control. 
2006;17(7):871-888. 

Colorectal Cancer 8 Health of Washington State 
updated: 08/13/2013  Washington State Department of Health 

                                                                                                                                                                                     



43 National Cancer Institute. Aspirin reduce cancer risk and 
mortality? 
http://www.cancer.gov/ncicancerbulletin/022112/page2#tabledata. 
Accessed December 7, 2012. 
44 Cook NR, Lee IM, Gaziano JM, et al. Low-dose aspirin in the 
primary prevention of cancer: the Women’s Health Study: a 
randomized controlled trial. JAMA. 2005;294(1):47-55. 
45 Burn J, Gerdes AM, Macrae F, et al. Long-term effect of aspirin 
on cancer risk in carriers of hereditary colorectal cancer: an 
analysis from the CAPP2 randomised controlled trial. Lancet. 
2011;378(9809):2081-2087. 
46 Hampel H, Frankel WL, Martin E, et al. Feasibility of screening 
for Lynch syndrome among patients with colorectal cancer. J Clin 
Oncol. 2008;26(35):5783-5788. 
47 National Cancer Institute. Routine Lynch Syndrome Screening 
Varies at U.S. Cancer Centers. 
http://www.cancer.gov/ncicancerbulletin/022112/page2. Accessed 
December 7, 2012. 
48 American Cancer Society. What are the risk factors for 
colorectal cancer? 
http://www.cancer.org/cancer/colonandrectumcancer/detailedguid
e/colorectal-cancer-risk-factors. Accessed December 18, 2012. 
49 Jeter JM, Kohlmann W, Gruber SB. Genetics of colorectal 
cancer. Oncology. 2006;20(3):269-276.  
50 National Cancer Institute. Genetics of colorectal cancer. 
http://www.cancer.gov/cancertopics/pdq/genetics/colorectal/Healt
hProfessional/page1. Accessed December 7, 2012. 
51 Ramsey SD, Yoon P, Moonesinghe R, Khoury MJ. Population-
based study of the prevalence of family history of cancer: 
implications for cancer screening and prevention. Genet Med. 
2006;8(9):571-575. 
52 American Cancer Society. Colorectal Cancer Early Detection. 
Atlanta, GA: American Cancer Society; 2012. 
http://www.cancer.org/cancer/colonandrectumcancer/moreinforma
tion/colonandrectumcancerearlydetection/colorectal-cancer-early-
detection-acs-recommendations. Accessed February 19, 2013. 
53 von Roon AC, Reese G, Teare J, Constantinides V, Darzi AW, 
Tekkis PP. The risk of cancer in patients with Crohn's disease. 
Dis Colon Rectum. 2007;50(6):839-855. 
54 Limburg PJ, Vierkant RA, Fredericksen ZS, et al. Clinically 
confirmed type 2 diabetes mellitus and colorectal cancer risk: a 
population-based, retrospective cohort study. Am J Gastroenterol. 
2006;101(8):1872-1879.  
55 Giovannucci E, Michaud, D. The role of obesity and related 
metabolic disturbances in cancers of the colon, prostate, and 
pancreas. Gastroenterology. 2007;132(6):2208-2225. 
56 Beydoun HA, Beydoun MA. Predictors of colorectal cancer 
screening behaviors among average-risk older adults in the 
United States. Cancer Causes Control. 2008;19(4):339-359. 
57 Holden DJ, Jonas DE, Porterfield DS, Reuland D, Harris R. 
Systematic review: enhancing the use and quality of colorectal 
cancer screening. Ann Intern Med. 2010;152(10):668-676. 
58 Hannon PA, Martin DP, Harris JR, Bowen DJ. (n.d.) Colorectal 
cancer screening practices of primary care physicians in 
Washington State. Cancer Control. 2008;15(2):174-181. 
59 Emmons KM, Lobb R, Puleo E, Bennett G, Stoffel E, Syngal S. 
Colorectal cancer screening: prevalence among low-income 
groups with health insurance. Health Affairs. 2009;28(1):169-177. 

60 Gupta S, Tong L, Allison JE, et al. Screening for colorectal cancer in 
a safety-net health care system: access to care is critical and has 
implications for screening policy. Cancer Epidemiol Biomarkers Prev. 
2009;18(9):2373-2379. 
61 Cooper GS, Kou TD. Underuse of colorectal cancer screening in a 
cohort of Medicare beneficiaries. Cancer. 2008;112(2):293-299. 
62 Schenck AP, Peacock SC, Klablinde CN, Lapin P, Coan JF, Brown 
ML. Trends in colorectal cancer test use in the Medicare population, 
1998-2005. Am J Prev Med. 2009;37(1):1-7. 
63 White A, Vernon SW, Franzini L, Du XL. Racial and ethnic disparities 
in colorectal cancer screening persisted despite expansion of 
Medicare’s screening reimbursement. Cancer Epidemiol Biomarkers 
Prev. 2011;20(5):811-817. 
64 Doubeni CA, Laiyemo AO, Klabunde CN, Young AC, Field TS, 
Fletcher RH. Racial and ethnic trends of colorectal cancer screening 
among Medicare enrollees. Am J Prev Med. 2010;38(2):184-191. 
65 Doubeni CA, Laiyemo AO, Reed G, Field TS, Fletcher RH. 
Socioeconomic and racial patterns of colorectal cancer screening 
among Medicare enrollees in 2000 to 2005. Cancer Epidemiol 
Biomarkers Prev. 2009;18(8):2170-2175. 
66 Sabatino SA, Lawrence B, Elder R, et al. Effectiveness of 
interventions to increase screening for breast, cervical, and colorectal 
cancers: nine updated systematic reviews for the guide to community 
preventive services. Am J Prev Med. 2012;43(1):97-118. 
67 Tu S-P, Taylor V, Yasui Y, et al. Promoting culturally appropriate 
colorectal cancer screening through a health educator - A randomized 
controlled trial. Cancer. 2006;107(5):959-966. 
68 Percac-Lima S, Grant RW, Green AR, et al. A culturally tailored 
navigator program for colorectal cancer screening in a community 
health center: a randomized, controlled trial. J Gen Intern Med. 
2009;24(2):211-217. 
69 Maxwell AE, Bastani R, Danao LL, Antonio C, Garcia GM, Crespi 
CM. Results of a community-based randomized trial to increase 
colorectal cancer screening among Filipino Americans. Am J Public 
Health. 2010;100(11):2228-2234. 
70 Morgan PD, Fogel J, Tyler ID, Jones JR. Culturally targeted 
educational intervention to increase colorectal health awareness 
among African Americans. J Health Care Poor Underserved. 
2010;21(3):132-147. 
71 Inadomi JM, Vijan S, Janz NK, et al. Adherence to colorectal cancer 
screening: a randomized clinical trial of competing strategies. Arch 
Intern Med. 2012;172(7):575-82. 
 

Health of Washington State 9 Colorectal Cancer 
Washington State Department of Health  updated: 08/13/2013 

                                                                                                                                                                                     


	Colorectal Cancer
	Summary
	Time Trends
	2010 and 2020 Goals
	Geographic Variation
	Age and Gender
	Economic Factors and Education
	Race and Hispanic Origin
	Other Measures of Impact and Burden
	Risk and Protective Factors
	Intervention Strategies
	See Related Chapters: Obesity and Overweight, Nutrition, Physical Activity
	Data Sources (For additional detail, see Appendix B.)
	For More Information
	Technical Notes
	Acknowledgments
	Endnotes


