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Colorectal cancer
This brief summarizes the contributions of Kaiser Permanente Research 
since 2007 on the topic of colorectal cancer. 

Colorectal cancer refers to cancers 
that start in the colon or rectum, the 
lower parts of the digestive system.1 

The incidence of these cancers in the 
United States has declined over the 
past several decades, due to im
proved 

-
uptake of screening through 

endoscopic methods or stool tests.1 
Nevertheless, colorectal cancer is the 
fourth most common cancer and the 
second-leading cause of cancer death 
in the United States.2 Colorectal cancer 
is caused by a mix of avoidable risk 
factors (such as smoking) and factors 
that cannot be avoided (such as genet
ics), 

-
but individuals can decrease their 

chances of getting colorectal cancer 
through a variety of actions, includ
ing 

-
regular screening.1 The National 

Cancer Institute estimates that more 
than 1 in 25 U.S. men and women will 
be diagnosed with colorectal cancer in their lifetime.2 In 2017, there were 
an estimated 135,430 new cases of colorectal cancer and more than 50,000 
deaths.2

Kaiser Permanente publications 
related to colorectal cancer since 
2007

566
Journal articles

23,010
Citations

372
Citations in PubMed 

Guidelines

Source: Kaiser Permanente Publications Library 
and Scite metrics, as of December 8, 2021.

Colorectal cancer is an active area of study for Kaiser Permanente Research. 
Scientists across the program have used our rich and comprehensive longitu
dinal data to advance knowledge in the areas of understanding risk, improv
ing patient outcomes, and translating research findings into policy and prac
tice. We have published more than 560 articles related to colorectal cancer 

-
-
-

since 2007.3 Together, these articles have been cited over 23,000 times.

These articles are the product of observational studies, randomized con
trolled 

-
trials, meta-analyses, and other studies led by Kaiser Permanente 

scientists. Our unique environment — a fully integrated care and coverage 
model in which our research scientists, clinicians, medical groups, and health 
plan leaders collaborate — lets us contribute generalizable knowledge on 
colorectal cancer, and many other research topics.

 

This brief summarizes a selection of the publications contained within the Kaiser Permanente 
Publications Library, which indexes journal articles and other publications authored by individuals 
affiliated with Kaiser Permanente. The work described in this brief originated from across Kaiser 
Permanente’s 8 regions and was supported by a wide range of funding sources including internal 
research support as well as both governmental and nongovernmental extramural funding. 
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Understanding Risk

Who is at risk for developing colorectal 
cancer?
National statistics show that men experience an 
overall higher risk than women, and risk increas
es 

-
with age. Specific risk factors for developing 

colorectal cancer that have been studied by our 
researchers include age and race;4 lifestyle factors 
such as diet,5-11 metabolic phenotype,12,13 muscle 
abnormalities,14 weight,15 and use of tobacco 16-19 
or alcohol;20 hyperinsulinemia (abnormally high 
insulin);21 polyp characteristics;22 and hereditary 
cancer-syndrome-related risks.23-27 However, the 
evidence for some of these risk factors is incon
sistent.

-
5,18,28 There is evidence that the risk of 

colorectal cancer may be linked to select genetic 
traits,29-46 some of which may interact with lifestyle 
factors.6 We have also studied protective factors 
that may reduce colorectal cancer risk, such as 
levels of plasma vitamin B647 and flavonoids,48 
and long-term use of metformin49 and daily low-
dose aspirin.50-52

There are well-documented disparities in colorec
tal 

-
cancer risk by race, ethnicity, and socioeco

nomic 
-

status.2,53 Kaiser Permanente researchers 
have characterized differences in prevalence 
of colorectal tumors by age, sex, and race, and 
found demographic differences that have implica
tions 

-
for both screening programs (such as what 

type of screening is optimal for different demo
graphic 

-
groups) and for more refined interpreta

tions 
-

of quality measures related to colonoscopy 
performance.4 Disparities in colorectal cancer 
risk are linked to differences in underlying risk 
factors (such as diet or tobacco use), and also 
reflect differences in screening uptake54-61 and the 
timeliness of diagnostic workup following positive 
results on screening tests.60,62,63 Our researchers 
have found that the interpersonal relationships 
and quality of communication between doctors 
and patients are factors that partially explain the 
differences observed in colorectal cancer screen
ing 

-
participation.54 Other work has studied socio

economic 
-

disparities64,65 and patient factors66-68 in 
relation to screening participation.

Increased risks of colorectal cancer associated 
with other risk factors
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Our researchers have published several studies 
characterizing colorectal cancer risk for people 
with specific risk profiles. A recent analysis 
evaluated the performance of a colorectal 
cancer risk prediction model that incorporated 
lifestyle and environmental factors, and genetic 
variants. Models incorporating a broader set 
of risk factors appear to outperform family 
history models based on the current screening 
guideline, suggesting that individualized 
colorectal cancer screening algorithms may be 
appropriate.69,70 More recent work has explored 
different thresholds for defining a positive FIT 
(fecal immunochemical test) result as a strategy 
for personalizing screening.71

What other health risks do people with 
colorectal cancer face?
The primary health risk for people with colorec
tal 

-
cancer is death. Our research has estimated 

that more than half of colorectal cancer deaths 
are attributable to patients not being screened,72 
and that many failures in the screening process 
are preventable, such as fewer visits to primary 
care physicians and failure to follow up abnor
mal 

-
screening results.60 Among people with 

colorectal cancer, prognosis is linked to charac
teristics 

-
of the tumor (such as tumor type and 

tumor stage), and to patient characteristics (such 
as age, race, sex, and comorbidities)73-75 and 
health behaviors.76 Those who are obese, those 
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with low muscle mass or density, and those who 
have metabolic syndrome have a higher risk of 
colorectal cancer death.77-82

Survivors of colorectal cancer also face health 
and quality-of-life challenges related to cancer 
treatments. Patients who need surgical treatment 
for colorectal cancer may lose portions of their 
intestine and receive a temporary or permanent 
ostomy (a surgically-created opening in the 
abdomen for passage of bodily waste), which 
frequently leads to bowel dysfunction and other 
issues. Our researchers have studied quality of 
life and psychosocial adjustment for patients 
with ostomies after colorectal cancer.83 They 
found that people who have a permanent osto
my 

-
have worse social well-being than colorectal 

cancer patients who do not have an ostomy, and 
that women suffer more in terms of both phys
ical 

-
and psychosocial well-being after ostomy 

than men.84-87 These persistent concerns among 
those who have survived more than 5 years after 
diagnosis highlight the challenges of long-term 
survivorship.84,88 Our researchers have also stud
ied 

-
long-term quality of life for rectal cancer sur

vivors, 
-

noting the impact of cancer and cancer 
treatment on many aspects of survivors’ lives.89-94 

Improving Patient Outcomes

What strategies are effective in 
preventing colorectal cancer?
Lifestyle modifications to mitigate risk, combined 
with regular screening (via endoscopic methods 
or stool tests) are the primary approaches to 
preventing colorectal cancer. 

Guidelines recommend regular colorectal can
cer 

-
screening, although timing and frequency 

varies depending on screening type, family his
tory, 

-
and other factors. New guidance from the 

U.S. Preventive Services Task Force recommends 
that average-risk adults begin regular screening 
at age 45.95-97 Approximately 80% of Kaiser Per
manente 

-
members between the ages of 50 and 

75 are screened for colorectal cancer,98,99 which 
far exceeds the national average screening rate 
of 67%.100,101 Our researchers have studied the 
factors associated with nonuse of FIT kits, lead
ing 

-
to suggested changes in FIT kit contents to 

improve uptake of this screening method.102 
In our research, the implementation of more 
than one choice for screening, combined with 
direct patient outreach, was associated with 
increased screening rates in all racial and ethnic 
groups.103-121

Screening colonoscopy can offer preventive 
benefit because it allows for identification of pre
cancerous 

-
polyps, which can be removed before 

they progress to cancer.122 One Kaiser Perma
nente 

-
study estimated that screening colonosco

py 
-

(versus no endoscopic screening) was asso
ciated 

-
with a 65% reduction in risk of death for 

right-sided colon cancers and a 75% reduction 
for left-sided colon and rectal cancers among av
erage-risk 

-
adults,123 while another estimated that 

organized screening efforts within Kaiser Perma
nente 

-
were associated with large reductions in 

cancer-related mortality over a 15-year period.99 
Other research contributed to the evidence base 
for ongoing enhancements in screening quality 
by establishing associations between increased 
polyp detection and both a decreased risk of 
colorectal cancer death124,125 and higher rates of 
colorectal cancers detected between screening 
visits.126 Screening programs that leverage mul
tiple 

-
screening methods127-130 and age-specific 

screening intervals131 have been shown in our 
research to be cost-effective, as has the removal 
of cost sharing for low-income persons eligible 
for screening.132

How does early identification of 
colorectal cancer affect outcomes?
Organized screening programs can result in 
early detection of colorectal cancer,133 thereby 
offering substantial survival benefits (because 
cancers are less likely to have advanced or 
spread). Colorectal cancer cases that are identi
fied 

-
early also may be treatable with less invasive 

approaches that have fewer associated risks; our 
researchers have described some of these mini
mally 

-
invasive treatment options.134-136 

Disparities in colorectal cancer outcomes are 
complex. Our research has shown that survival 
disparities are related both to screening uptake 
(and therefore early identification of precancer
ous 

-
and cancerous lesions) and to treatment 

pathway choices after diagnosis.57,137
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Primary care importance in colorectal cancer 
screening141

Patients with >1 primary care provider 
(PCP) visit had:

88%
higher odds of 
completing 
screening
versus those 
with no  PCP visits
OR = 1.88   
(95% CI: 1.86-1.89)

30%
higher odds of  
following up a 
positive FIT
versus those 
with no  PCP visits
OR = 1.30   
(95% CI: 1.22-1.40)

� � 

What are the key factors in effective 
treatment of people with colorectal 
cancer?
Follow-up of positive screenings — When a 
patient receives a positive result from a colorec
tal 

-
cancer screening test, such as FIT or fecal 

occult blood tests (FOBT), appropriate follow-up, 
including timely colonoscopy,138 is an essential 
component of effective care.139,140 Our research 
has shown that primary care physicians play a 
critical role in achieving appropriate follow-up 
after positive FIT or FOBT.141 However, some 
patients do not receive appropriate follow-up; 
in one study about 20% of patients with a posi
tive 

-
result did not complete follow-up within the 

recommended 3 months,141 while another study 
found that only about half of patients complet
ed 

-
a follow-up colonoscopy within a year of an 

abnormal screening result.142 Reasons for not 
receiving follow-up are complex. In 2014, our re
searchers 

-
reported that one barrier to follow-up 

of positive results was patient cost sharing under 
the Affordable Care Act, which did not mandate 
coverage of follow-up colonoscopies (exam
ination 

-
of the whole large bowel) after positive 

screening FOBT or sigmoidoscopy (examination 
of only the sigmoid or distal part of the co
lon).

-
143 Other commonly cited barriers to timely 

follow-up colonoscopy include inadequate 

transportation, fear of the procedure, not being 
aware of screening test results, and insufficient 
explanation of its importance.144,145

Person- centered treatment — Patients with 
colorectal cancer should receive whole-person 
treatment that varies depending on the stage 
of the cancer at the time of diagnosis, and is 
driven by patient-centered decision-making 
that weighs the risks and benefits of the avail
able 

-
treatment options. Our researchers have 

evaluated patients’ experiences with cancer 
care using telephone surveys in the first year 
after diagnosis. They found that race, language, 
and health status were all associated with pa
tients’ 

-
ratings of care, and that Asian and Pacific 

Islander patients reported the poorest care 
experience.146 Another survey found that half of 
colorectal cancer survivors have unmet needs 
following treatment; these needs are particularly 
pronounced among younger survivors, those 
with lower levels of education, and those with 
racial or ethnic minority backgrounds.147 

Personalized medicine, a growing trend in cancer 
care, is relevant to colorectal cancer treatment 
and is the subject of much interest.147,148 Some he
reditary 

-
cancers have specific mutations that can 

be identified with tumor marker testing. Our stud
ies 

-
have analyzed genetic associations with expo

sures 
-

(such as alcohol consumption or smoking) 
and found a series of significant relationships, but 
the researchers caution that their results require 
additional replication and validation.149,150 Person
alized 

-
medicine and the link between genetic, 

lifestyle, and environmental factors is an area that 
requires further study.

Ongoing surveillance — Ongoing colonoscopy 
surveillance is recommended after polypecto
my,

-
151 and among survivors of colon cancer, to 

detect new or recurrent cancers, though there is 
uncertainty as to the optimal timing for surveil
lance.

-
152,153 There is evidence that surveillance is 

underutilized by some patients and overutilized 
by others.154 Our scientists have explored fac
tors 

-
such as financial hardship, which may affect 

patients’ compliance with surveillance,155 and 
have informed new, refined guidelines through 
estimation of post-colonoscopy risks for differ
ent 

-
polyp types.22,156
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Translating Research into Policy and Practice
Kaiser Permanente is a learning health care organization that works to systematically use research to 
inform policy and improve practice. Research, clinical, and operational partners within Kaiser Per
manente 

-
have tested a range of interventions to reduce the risk of colorectal cancer and improve 

outcomes for patients with colorectal cancer. 

Screening for colorectal cancer has been a key area in which our researchers have partnered closely 
with operational and clinical leaders both to measure effectiveness of screening strategies and to 
improve those programs based on the evidence. Our studies have evaluated how best to engage 
patients in screening that meets guideline recommendations,157-167 the effectiveness of different 
screening methods,168-171 best practices for screening follow-up,172 and organizational factors that 
may promote effective implementation of screening efforts.167,173,174 Several recent studies have 
examined the performance of our mail-based FIT screening programs. In a 5-year randomized con
trolled 

-
trial, our researchers found a high rate of screening participation over several years, demon

strating 
-

both the feasibility and effectiveness of this approach.175-178 

Our researchers have also reported on the effects of focused efforts to improve screening among 
underserved populations.179-184 A community-based intervention using family health histories to 
modify patients’ risk perception was tested by our researchers, who concluded it had promise for 
decreasing disparities in colorectal cancer risk.185 

Study design: A centralized mailed  program with stepped increases  of support for colorectal  
cancer screening178

Patients Age 50-75 due for CRC screening

GROUP 1

USUAL
CARE

• Screening reminder birthday letter
• Clinician encouragement at routine or preventive care visits

GROUP 2

+ AUTOMATED
SUPPORT

•  Mailed information on CRC screening options
•  Mailed screening FOBT cards
•  Mailed reminders
•  Access to screening questions hotline

GROUP 3

+ ASSISTED
SUPPORT

•  Telephone call from a medical assistant who
offers assistance with mailed materials

GROUP 4

+ CARE
MANAGEMENT

•  RN offers telephone-
based counseling
and action planning



The way in which screening results are communicated to patients has also been studied by our re
searchers. 

-
In the context of Kaiser Permanente’s integrated and team-based care model, an interven

tion
-

 that added a nurse navigator to the post-screening bundle did not have any added benefit.172 

Kaiser Permanente research contributes to policy and practice change not only within our own care 
delivery organization, but also has advanced national understanding of colorectal cancer. Our research 
on colorectal cancer since 2007 has been cited more than 370 times in recent consensus statements 
and clinical practice guidelines. For example, an article establishing quality thresholds for colonosco
py-based 

-
cancer screening contributed to modifications of national screening quality guidelines.186 

Kaiser Permanente researchers and clinicians have also directly contributed to many consensus state
ments 

-
and practice guidelines. These include 6 consensus statements from the U.S. Multi-Society Task 

Force on Colorectal Cancer,187-193 an additional 4 statements from the U.S. Preventive Services Task 
Force,50,95,97,194-196 and a guideline issued by the World Endoscopy Organization.197 Our scientists have 
also participated in Fight Colorectal Cancer, a national work group that discussed trends and research 
priorities in colorectal cancer diagnosis and prevention,198 and in a Centers for Disease Control and 
Prevention summit on FIT outreach strategies.199 Finally, Kaiser Permanente researchers are involved in 
ongoing work studying patterns of screening and follow-up during the COVID-19 pandemic, as well as 
adherence to newly available blood tests for colorectal cancer.
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Kaiser Permanente’s 185 research scientists and 1,530 support staff are based at 9 research centers. There are 
currently 2,355 studies underway, including clinical trials. Since 2007, our research scientists and clinicians 
have published nearly 19,000 articles. Kaiser Permanente currently serves approximately 12.5 million 
members in 8 states and the District of Columbia.

This brief was written by Nicholas P. Emptage, Anna C. Davis, and Elizabeth A. McGlynn. It is available online 
from  about.kaiserpermanente.org/our-story/health-research/research-briefs. The authors wish to thank the 
following researchers for their contributions to the development of this brief: Douglas A. Corley, Andrea N. 
Burnett-Hartman, Heather S. Feigelson, and Carmit McMullen. 

http://about.kaiserpermanente.org/our-story/health-research/research-briefs
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