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Abstract

Colorectal cancer is a significant cause of mortality in the United States
and globally. In the United States, increased access to screening and ef-
fective treatment has contributed to a reduction in colorectal cancer in-
cidence and mortality for the general population, though significant dis-
parities persist. Worldwide, the disparities are even more pronounced,
with vastly different colorectal cancer mortality rates and trends among
nations. Newly organized colorectal cancer screening programs in eco-
nomically developed countries with a high burden of colorectal cancer
may provide pathways to reduce these disparities over time. This ar-
ticle provides an overview of colorectal cancer incidence, mortality,
screening, and disparities in the United States and other world popula-
tions. Promising strategies and resources are identified to address col-
orectal cancer screening rates and disparities in the United States and
worldwide.
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INCIDENCE

Colorectal cancer is common in the United
States. More than 143,000 cases are expected
to be diagnosed in 2012 (75). It is the third
most commonly diagnosed serious form of can-
cer in men and in women. Incidence varies
by state; the highest incidence has been ob-
served in North Dakota (56.9/100,000), and
the lowest in Utah (34.7/100,000), according
to 2010 data (2). Men have modestly higher
incidence than women (55.7/100,000 versus
41.4/100,000), and the incidence is higher for
African Americans and lower for Asian and His-
panic Americans relative to whites (75). The
incidence of colorectal cancer in the United
States peaked in 1985 at 66.3/100,000 and de-
clined to 44.7/100,000 by 2007 (14, 62). The
rate of decline in colorectal cancer incidence
in the United States has recently accelerated,
with an annual percentage decline in incidence
of over 3% between 2003 and 2007 (63). The
greatest declines have been observed for the di-
agnosis of late-stage cancers and for cancers lo-
cated in the left side of the colon (75). The in-
cidence of right-sided colon cancer remained
relatively unchanged in the 1990s but has de-
clined by more than 2% per year since 2000
(75). The United States is the only country yet
to have observed substantial declines in colorec-
tal cancer incidence over time, presumably be-
cause of screening activities that have now been
in place for several years and that have reached
more than half of the targeted US population.
Screening allows for ongoing detection and re-
moval of adenomatous polyps that may other-
wise progress to cancer in subsequent years.
Worldwide, 1.2 million new cases of col-
orectal cancer were expected to be diagnosed
in 2008, making it the third most commonly
diagnosed serious form of cancer in men
and the second in women (42). The highest
incidence is reported in Australia and New
Zealand, Europe, and North America; the
lowest is reported in Africa and Southern and
Central Asia (27, 28). Major differences can be
seen by region, with the incidence in Australia
and New Zealand nearly 10 times greater than
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in areas with the lowest incidence (Figure 1).
Incidence has increased substantially in several
areas of the developing world that previously
had low colorectal cancer screening rates,
possibly related to increasing prevalence of
high-risk Western behaviors such as smoking,
physical inactivity, and less healthy diets (10,
28). In developed countries besides the United
States, colorectal cancer incidence has so far
declined very little, likely due to the relative
newness of screening programs or to the
lack of reach of these programs to substantial
proportions of their eligible populations.

MORTALITY

In the United States, colorectal cancer is the
third leading cause of cancer death for men
and for women and the second leading cause
of cancer mortality overall. More than 51,000
colorectal cancer deaths were expected in the
United States in 2012 (75). In 2007, the Dis-
trict of Columbia reported the highest col-
orectal cancer death rate (21.1/100,00), and
Colorado and Montana had the lowest death
rates (14.1/100,000) (63). In the United States,
men have a higher colorectal cancer mortal-
ity rate than do women (20.7/100,000 versus
14.5/100,000). Mortality is greatest for African
Americans and lower for Asian and Hispanic
Americans relative to whites (75). Age-adjusted
colorectal cancer mortality in the United States
has been dropping since the 1970s, declining
from 28.6/100,000 in 1976 to 16.7/100,000 in
2007 (14, 62). Most of this decline has occurred
since the 1990s. The decline in mortality has
accelerated in the most recent decade, with a
3% annual reduction in mortality noted be-
tween 2003 and 2007 (63). These declines have
varied by state, with the northeastern United
States showing the greatest declines and the
southeastern United States showing the least
progress, especially in southern states along the
Appalachian corridor (42). Mortality declines
by state strongly correlate with the uptake of
screening (42).

Worldwide, more than 600,000 colorec-
tal cancer deaths were expected in 2008 (28).
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Figure 1

Colorectal cancer incidence and mortality worldwide. Estimated age-standardized rates per 100,000. (From

Ref. 26; http://www.globocan.iarc.fr)

Mortality rates are declining in many econom-
ically developed countries, including most of
Western Europe, Australia, New Zealand, and
Japan. Mortality is increasing in many rapidly
developing countries, such as those of South
America, Eastern Europe, and East Asia (10,

28). Declining mortality in economically devel-
oped countries is most likely due to a combina-
tion of increased screening, with earlier diag-
nosis and more effective treatment of cancers
diagnosed. The increasing mortality that has
gone along with increased incidence in more
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recently developing countries may, as described
above, reflect the adoption of unhealthy West-
ern lifestyles. They may also reflect health care
systems that are more equipped than in the past
to diagnose colorectal cancer but as yet not
providing colorectal cancer screening and early
treatment on a large scale. In the poorest coun-
tries, colorectal cancer diagnoses are nearly al-
ways late stage and fatal. Regional differences in
colorectal cancer incidence and mortality from
2008 are presented in Figure 1 (26).

SCREENING GUIDELINES

The US Preventive Services Task Force (USP-
STF) recommends colorectal cancer screening
for average-risk adults between the ages of
50 and 75 and on a case-by-case basis for
healthy adults without significant life-limiting
comorbidities between the ages of 75 and 85
(81). A menu of similarly effective screening
options is recommended by the USPSTF:
high-sensitivity guaiac fecal occult blood
tests (FOBT) or fecal immunochemical tests
(FIT) performed at home annually, flexible
sigmoidoscopy every 5 years combined with
high-sensitivity FOBT or FIT every 3 years,
or colonoscopy every 10 years. These testing
recommendations are based on the results of
a decision analysis by Zauber et al. (83), which
concluded that these three screening strategies
would result in similar mortality reductions
if provided and completed on schedule, with
optimal follow-up and treatment. Although
colonoscopy is currently the predominant form
of average-risk screening used in the United
States, the American College of Physicians
recently provided guidelines that reinforce
the importance of shared decision making
to encourage patients to select the test that
they are most able and willing to complete
(58). These guidelines also support the expert
opinions of other groups, such as the American
Cancer Society, which advocate that high-risk
patients, such as those with a significant family
history of colorectal cancer, should be screened
proactively with colonoscopy.
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In developed countries other than the
United States, national approaches have varied.
Poland, Germany, and Austria have developed
national programs to encourage screening
via colonoscopy for the entire average-risk
population, generally recommending testing
in the sixth decade of life (4, 20, 76). Screening
flexible sigmoidoscopy is available in much of
ITtaly, and England is beginning to invest in
once-only flexible sigmoidoscopy in response
to significant mortality reductions observed in
the United Kingdom Flexible Sigmoidoscopy
Trial (2, 4). Most countries, however, focus
primarily on annual or biennial FOBT or FIT,
reserving colonoscopy for higher-risk patients
or for diagnostic evaluation after less invasive
stool tests are abnormal (4). In 2010, the
International Agency for Research on Cancer
(IARC) published the first comprehensive set
of guidelines for quality assurance in colorectal
cancer screening and diagnosis in Europe (16).
These guidelines, developed with input from
experts from 32 countries, including several
countries outside of the European Union,
provide a detailed consideration of the entire
process of screening, diagnosis, and treatment.
Although they endorse the feasibility of sev-
eral different approaches to screening where
adequate resources and quality controls can be
established, the EU guidelines principally sup-
port FOBT or FIT for average-risk adults aged
50-74 as the standard of care, with an emphasis
on developing comprehensive resources and
programs for individuals with abnormal home
stool test results. The EU guidelines single out
FIT as superior to guaiac-based FOBT because
a FI'T is easier for patients to use and has higher
sensitivity for larger adenomas and cancer.
This view contrasts with that of the USPSTTF,
which continues for now to endorse the use
of high-sensitivity guaiac tests, which tend to
have higher false-positive rates than FIT. On
a global level, the World Health Organization
recommends that colorectal cancer screening
should be offered only in settings where appro-
priate follow-up can be assured because there is
no value to screening without the possibility of
timely diagnosis and effective treatment (82).
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SCREENING RATES, TRENDS,
AND DISPARITIES
According to the National Health Interview
Survey, a little more than half of adults in the
United States aged 50-75 were up-to-date
with colorectal cancer screening in 2010 as
defined by having FOBT or FIT in the past
year, flexible sigmoidoscopy in the past 5 years,
or colonoscopy in the past 10 years (62). The
rates for men and women were nearly the same,
but non-Hispanic whites were significantly
more likely to be up-to-date with screening
compared with other racial and ethnic groups.
The groups with the lowest screening rates
were those with less than a high-school
education, who are foreign born, uninsured,
or without a usual source of primary care.
Screening rates have increased in the United
States, primarily owing to an increased use of
colonoscopy by people with health insurance.
Among adults aged 50-75, colonoscopy use
in the past 10 years increased from 19% in
2000 to 47.5% in 2008. However, during the
same time, the use of flexible sigmoidoscopy
within the past 5 years declined from 9.4% to
2.4%, and the use of FOBT or FIT in the past
year declined from 17.4% to 10.9% (33). Only
16.3% of adults aged 50-75 without a usual
source of care and 18.1% of those without a
visit to a physician in the past year reported
being up-to-date with screening according to
National Health Interview Survey data from
2008 (74). With the increased use of more
expensive tests, the disparities in screening have
grown between the insured and the uninsured
(13). Table 1, from an important study by
Klabunde et al. (32), provides an illuminating
summary of colorectal cancer screening trends
and disparities in the United States between
2000 and 2008. It provides useful insights about
the types of disparities that can arise in a decen-
tralized health care system, where a substantial
minority of the population does not have health
insurance or access to preventive services, even
as overall screening rates increase.

Data on colorectal cancer screening rates
outside the United States are more limited.

However, screening rates remain well below
50% in most countries, even in economically
developed countries with national health care
systems and active national colorectal cancer
screening programs (65, 70, 77). Most coun-
tries with national programs emphasize the
use of FOBT or FIT, which is then followed
up with colonoscopy when needed (4). Japan’s
FIT program, for example, has screened nearly
7 million people out of a target population of
35 million over age 40. Germany’s program,
which includes a menu of screening test
options, has screened more than 4 million
people out of a target population of 28 million
people over age 50. Several EU nations, as well
as other developed countries such as Australia,
Israel, and Taiwan, have also implemented
national programs that have supported higher
colorectal cancer screening rates. The extent
to which individuals in these countries are also
obtaining colorectal cancer screening through
episodic primary care provided outside of these
organized national screening programs is not
yet well characterized. Nonetheless, as in the
United States, disparities in screening partici-
pation have begun to appear in some countries.
In England, FOBT adherence rates have been
lower in localities with higher proportions of
immigrants from the Indian subcontinent (41).
Also in England, investigators have observed
lower levels of adherence to both FOBT and
flexible sigmoidoscopy among individuals with
higher levels of social deprivation (41, 64).
In Australia, the indigenous population has
had lower participation in colorectal cancer
screening programs than has the nonindige-
nous population (11). An Italian study in which
individuals were randomly assigned to receive
one of three different screening modalities
discovered that women were more likely than
men to complete a FIT, whereas men were
more likely to complete flexible sigmoidoscopy
or colonoscopy than were women (69). These
findings indicate that, as screening initiatives
are implemented, health care providers will
need to monitor for the development of dispar-
ities in uptake among different demographic

www.annualreviews.org o Addressing Colorectal Cancer Screening Rates

417



Annu. Rev. Public Health 2013.34:413-429. Downloaded from www.annualreviews.org
Access provided by University of California- San Francisco UCSF on 11/11/21. For persona use only.

Table 1 Trends in colorectal cancer test use among vulnerable US populations. Up-to-date? with colorectal cancer
screening, US adults aged 50-75, National Health Interview Survey 2000-2008"

2000 2003 2005 2008 Percentage
percentage percentage percentage percentage point change,
(95% CI) (95% CI) (95% CI) (95% CI) 2000-2008
Opverall 38.6 (37.4-39.9) 43.3 (41.9-44.7) 48.6 (47.2-50.1) 54.5 (52.9-56.2) +15.9
Race/ethnicity
NH white 40.5 (39.1-41.8) 45.3 (43.7-46.8) 51.7 (50.0-53.3) 57.0 (55.1-58.9) +16.5
NH black 33.0 (29.6-36.7) 37.7 (34.0-41.6) 38.7 (35.3-42.3) 51.4 (47.1-55.6) +18.4
Hispanic 26.4(22.4-30.9) 30.3 (25.9-35.0) 32.4(27.5-37.9) 39.1 (34.8-43.6) +12.7
NH Asian 32.2(25.8-39.3) 33.6 (25.6-42.5) 40.7 (34.4-47.4) 50.8 (43.2-58.4) +18.6
Education
More than high school 45.3 (43.4-47.3) 50.2 (48.3-52.1) 55.3 (53.5-57.1) 62.0 (60.0-64.0) +16.7
High school graduate 37.4(35.1-39.8) 42.2 (39.9-44.4) 45.8 (43.4-48.2) 50.5 (47.7-53.2) +13.1
Less than high school 26.0 (24.0-28.2) 28.4(25.8-31.2) 35.3(32.3-38.5) 37.5 (34.1-41.0) +11.5
Time in the United States
Born in the United States 39.9 (38.5-41.2) 44.5 (43.1-46.0) 50.2 (48.6-51.8) 56.5 (54.7-58.3) +16.6
Immigrant, living in the 32.0(28.2-35.9) 35.5(31.6-39.6) 39.2 (35.3-43.3) 42.4 (38.5-46.7) +10.4
United States 10+ years
Immigrant, living in the 10.0 (6.1-15.9) 16.0 (10.0-24.7) 16.6 (10.2-26.0) 25.7(17.2-36.6) +15.7
United States <10 years
Family income (% FPL)
500%+ 49.1 (45.8-52.4) 55.1(52.5-57.6) 58.3 (55.4-61.1) 66.0 (63.2-68.8) +16.9
400%-<500% 39.8 (34.7-45.2) 43.1 (38.4-48.0) 53.7 (47.9-59.5) 60.3 (55.1-65.3) +20.5
300%—<400% 37.5(33.9-41.3) 45.7 (42.1-49.4) 48.5 (44.9-52.1) 53.0 (49.0-56.8) +15.5
200%-<300% 36.2 (32.8-39.8) 38.3(35.3-41.4) 45.5 (41.7-49.2) 50.9 (47.0-54.9) +14.7
<200% 29.8 (27.6-32.1) 32.3 (30.0-34.6) 37.1 (34.7-39.5) 40.1 (37.2-43.1) +10.3
Health insurance—ages 50-64
Private non-HMO 36.9 (34.9-38.9) 41.8 (39.5-44.0) 45.2 (43.3-47.2) 55.2 (52.8-57.5) +18.3
Private HMO 36.5 (34.1-39.1) 43.1 (40.2-46.0) 48.5 (45.5-51.5) 55.9(52.1-59.7) +19.4
Public 30.7 (26.8-34.8) 37.3(33.5-41.2) 42.1 (38.6-45.7) 45.3 (41.4-49.2) +14.6
Uninsured 147 (12.0-17.8) | 162 (13.5-19.3) | 17.2(14.6-20.2) | 19.9 (16.1-24.3) +5.2
Health insurance—ages 65-75
Medicare + private 514 (48.1-54.7) | 54.6(50.9-58.1) | 64.0(60.2-67.6) | 67.5 (63.3-71.4) +16.1
Medicare HMO 51.8 (45.6-57.9) 57.3 (49.5-64.7) 52.6 (44.8-60.4) 62.9 (54.8-70.3) +11.1
Medicare, no supplemental | 31.9 (26.1-38.3) 36.9 (30.8-43.4) 52.3 (47.0-57.6) 52.9 (46.7-59.0) +21.0
Medicaid, military, and 28.5(22.2-35.9) 49.0 (41.6-56.4) 56.8 (48.3-64.9) 56.8 (48.9-64.3) +28.3
other government
Uninsured or Medicare 41.3 (27.8-56.2) 36.3 (19.6-57.2) 39.3 (33.1-45.9) 51.3 (36.4-66.0) +10.0¢
Part A only
Has usual source of care
Yes (excluding emergency 40.5 (39.2-41.8) 45.4 (44.0-46.8) 50.8 (49.3-52.3) 57.4(55.7-59.0) +16.9
department only)
No 14.5 (11.4-18.2) 14.9 (10.3-21.2) 21.7 (17.2-27.0) 16.3 (13.1-20.1) +1.8
(Continued)
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Table 1 (Continued)

2000 2003 2005 2008 Percentage
percentage percentage percentage percentage point change,
(95% CI) (95% CI) (95% CI) (95% CI) 2000-2008
Number of physician visits in past year
2 or more 44.6 (43.1-46.1) 49.5 (47.9-51.2) 54.8 (53.1-56.4) 61.7 (59.9-63.4) +17.1
1 29.2 (26.2-32.3) 31.4 (27.6-35.6) 40.1 (36.0-44.4) 43.3 (39.4-47.3) +14.1
None 10.6 (8.7-12.8) 15.9 (11.9-21.0) 17.9 (14.7-21.6) 18.1 (14.5-22.4) +7.5

Abbreviations: CI, confidence interval; FOBT, fecal occult blood test; FPL, federal poverty level; HMO, health maintenance organization; NH,

non-Hispanic.

*Up-to-date is defined as having had a home FOBT in the past year, sigmoidoscopy in the past 5 years, and/or colonoscopy in the past 10 years.

YOverall and subgroup trends are statistically significant at @« = 0.05, unless otherwise noted.
“Trend for this subgroup is not statistically significant at @ = 0.05. Copyright (© 2012 American Association for Cancer Research.

subgroups and to design program adaptations
to address and overcome them.

In the developing countries in Africa, Cen-
tral Asia, and South Asia, colorectal cancer
mortality is still relatively low compared with
other major diseases that compete for limited
health care resources, often making large-scale
colorectal cancer screening programs of any
type difficult to justify (Figure 1). In India,
investigators have suggested that a focus on
healthy diets and exercise plus a campaign to
increase awareness of early symptoms would be
more cost-effective than an organized screening
program (34). A recent study examining can-
cer control in Southeast Asia and sub-Saharan
Africa concluded that investment in colorectal
cancer treatment programs would yield much
greater benefits and be more cost-effective than
programs focused on screening (18). However,
as economies grow, as lifestyles in these regions
change, as the burden of higher prevalence dis-
eases are better addressed, and as infrastruc-
tures for cancer treatment improve, the bal-
ance of costs and benefits for colorectal cancer
screening in these countries may shift in favor
of developing colorectal cancer screening pro-
grams, as well.

STRATEGIES TO INCREASE
SCREENING RATES AND
REDUCE DISPARITIES

The social-ecological perspective can provide
a useful context from which to view colorec-

tal cancer screening strategies (61). This per-
spective posits that health promotion can occur
at many levels, including policy, community,
organizations, and influential peer groups—
all with the goal of promoting healthy behav-
iors such as increased uptake and adherence
to screening among individuals (Figure 2). To
achieve high rates of colorectal cancer screen-
ing in targeted populations, health promotion
strategies must operate at most or all of these
levels, tailoring for diverse and often hard-to-
reach individuals and communities. The fol-
lowing paragraphs describe selected colorectal
cancer screening approaches that operate at one
or more of these levels of the social-ecological
perspective to address colorectal cancer screen-
ing in the United States and globally.

National Colorectal Cancer
Screening Programs

The existence of nationally integrated health
care systems and infrastructure has the poten-
tial to support organized screening programs
that cover an entire population and operate at
all levels of the social-ecological framework.
As of 2011, 18 countries were actively imple-
menting such programs for their entire pop-
ulations, and several more were testing pro-
grams with the intention of scaling them up
(4). Leaders of these programs have recently
begun to convene to share best practices and
develop international collaborations (1, 4, 5).
These organized screening programs have been
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Social-ecological framework for levels at which colorectal cancer screening interventions can operate, adapted from resources
developed by the CDC Colorectal Cancer Control Program (http://www.cdc.gov/cancer/crccp/sem/htm).
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described in terms of targeted populations, out-
reach method, screening method, age group
screened, and interval between screening tests,
as well as systems to monitor response rates,
follow-up of abnormal screening tests, and
quality assurance. The strength of national pro-
grams is their potential to reach large swaths
of the population that may have never been
screened in the past and usually at relatively low
cost. However, these programs may yield un-
even results in terms of who is reached. For ex-
ample, the national screening program in Italy
yielded dramatically different levels of screen-
ing among targeted individuals in different re-
gions of the country; screening rates in 2007
ranged from 71.6% in the north region of the
country and 52.1% in the central region to just
7% in the southern region (38). National pro-
grams may need to start with pilot testing to
identify the best strategies to reach the entire
population, and they may need to be retooled
or redesigned when initial efforts either strain
the existing infrastructure or are less success-
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ful than hoped (12, 49). Some have expressed
concern that programs with limited objectives,
such as one-time or relatively infrequent stool
testing with FOBT or FIT, may miss many can-
cers, especially among those who are at higher-
than-average risk for colorectal cancer (59). In
Australia, for example, the National Bowel
Screening Program currently provides a FIT
only at ages 50, 55, and 65, with a plan to in-
troduce biennial screening gradually over the
next decade (15). The gradual scaling-up of
this national screening program was designed
to match the capacity for diagnostic evaluation
and treatment. However, in the interim, Aus-
tralian primary care clinicians may order more
frequent or invasive screening independently
of the national program when indicated. Each
country that chooses to implement a national
screening program must develop a process to
select colorectal cancer screening outreach and
testing strategies that are acceptable to their
targeted populations, that match national re-
sources for diagnosis and treatment, and that
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support or complement other independent col-
orectal cancer screening activities conducted in
primary care settings.

Primary Care Clinic-Based
Screening Programs

The United States has no national program,
and the chief mechanism to obtain colorectal
cancer screening has been through episodic
primary care offices, operating primarily at
the interpersonal level of the social-ecological
framework. This reliance on primary care clin-
icians has led to screening disparities, leaving
out many eligible adults who are either unin-
sured or who do not routinely access primary
care. Implementation of the Patient Protection
and Affordable Care Act of 2010, which re-
quires insurance coverage for colorectal cancer
screening for all American citizens, should
reduce screening disparities for the previously
uninsured (31). However, even with universal
health insurance, primary care-based screening
is effective only to the extent that timely screen-
ing recommendations, resources, and support
are delivered to eligible patients. Key primary
care systems issues that must be addressed are
physician leadership and practice incentives;
patient registries that are actively used for tele-
phone, mailed, and Internet-based outreach
to eligible patients who are due for screening;
reminder systems for clinicians to provide
screening to eligible patients at the point of
care; office policies that empower nonphysician
office staff to participate actively in screening
activities; strategies to support effective patient
education and shared decision making; and
strategies to assure appropriate and timely
follow-up of abnormal screening tests (66).
Evidence indicates that patient test preferences
vary: Some prefer endoscopic screening, and
others, often disproportionately including
ethnic minorities, prefer more frequent but
less invasive annual stool testing, making the
case that primary care offices should maintain
a menu of screening options for their patients
(25). To address potential screening disparities,
primary care offices also need to develop screen-

ing strategies that are sensitive to issues of
literacy, that address language preferences, and
that help navigate patients who lack familiarity
or experience with colorectal cancer screening
through the screening and follow-up process
(47, 79). Many, if not all, of these proposed
activities are consistent with more general
efforts to transform US primary care through
the development of patient-centered medical
homes (PCMH) that provide comprehensive,
coordinated, accessible, high-quality care with
an emphasis on the health care needs of indi-
vidual patients. Sarfaty et al. (67) have rightly
suggested that provision of colorectal cancer
screening and other preventive services should
be an important goal of PCMH initiatives (67).

Large Integrated Health
Delivery Systems

Large integrated health delivery systems, with
their robust organizational structures and re-
sources, can combine many of the benefits of
national programs and primary care—based col-
orectal cancer screening programs. One of the
best examples of this can be found at Kaiser
Permanente Northern California (KPNC), a
large health care system employing more than
7,000 physicians caring for more than 3 million
insured patients (37). As a privately run health
care organization in a competitive marketplace,
KPNC has both the incentives and the re-
sources to investin clinical programs to increase
screening rates, leveraging multiple levels of
the health care organization. The KPNC elec-
tronic health record (EHR) is used to identify
patients aged 50-75 who have not completed
colorectal cancer screening within recom-
mended time intervals. These patients receive
a letter alerting them that they need screening
and that a FIT kit will soon be sent to them by
mail. Kits are then mailed with a postage-paid
return envelope, enabling patients to return
completed kits to a central laboratory, where
the testkits are processed through an automated
process, under strict quality controls. Patients
receive additional telephone calls and mailed
reminders when needed to encourage test
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completion. Patients with normal test results
are mailed a new FI'T kit through the same pro-
cess the following year. Patients with abnor-
mal test results are referred for colonoscopy,
with a similar set of reminders to assure test
completion and follow-up of any abnormal
colonoscopy results as appropriate. Other as-
pects of the KPNC colorectal cancer screening
program entail use of EHR-generated point-
of-care reminders to prompt the offering of
screening tests during primary care or spe-
cialty care visits, with standing orders to al-
low nonphysician clinical staff members to take
the initiative to provide FIT when indicated.
In all these activities, average-risk patients who
decline FIT may elect to receive flexible sig-
moidoscopy or colonoscopy instead, and high-
risk patients may always be referred directly
to colonoscopy when identified by their pri-
mary care clinician as being at higher than
average risk. Innovation at the local level is
incentivized with operating budget allocations
and recognition for individual clinical sites that
reach annually specified screening targets. This
highly integrated and organized program has
achieved a screening rate that now surpasses
80% of the nearly 1 million targeted patients.
These activities have reached such high levels
of participation in part because they intervene
with patients and providers at multiple levels,
providing additive effects. For example, patients
participating in the KPNC FLU-FIT Program,
where influenza vaccination clinic attendees are
offered FIT kits when indicated, were more
likely to complete screening within the next
90 days than were other eligible patients, re-
gardless of whether they had recently received
a FIT kit in the mail or attended a recent pri-
mary care visit (51, 54). The KPNC approach
to colorectal cancer screening provides an im-
portant model of what can be accomplished
when health care resources are properly aligned
and put to work. Many elements of this ap-
proach could readily be adopted within health
systems in the United States and globally that
have a well-defined patient population and an

EHR.
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Community Health Centers

Community health centers (CHCs) can play
a critical role in addressing colorectal cancer
screening rate disparities. CHCs are typi-
cally public nonprofit community-based and
patient-directed organizations serving primary
health care needs with an emphasis on health
promotion, coordinating with other commu-
nity services, and emphasizing community
development processes to improve the health
of individuals and the community. In the
United States, CHCs serve a rapidly growing
population of more than 20 million patients in
more than 8,000 locations across the United
States, with service priorities and capacities that
are often driven by national policy (43). The
CHC service population currently includes
patients with low income, the uninsured, those
with limited English proficiency, migrant and
seasonal farm workers, individuals and families
experiencing homelessness, and those living in
public housing. CHCs meeting certain service
criteria are deemed “federally qualified” and
receive financial support from the Health Re-
sources and Services Administration, and others
meeting some but not all federal requirements
are termed “look-alikes” and do not yet receive
such funding. These clinics disproportionately
serve primary care patient populations with
low baseline colorectal cancer screening rates.
The passage of the Health Information Tech-
nology for Economic and Clinical Health Act
(HITECH Act) in 2009 has provided incentives
to accelerate the adoption of EHR systems
among clinical providers nationally, including
CHCs (17). As part of the HITECH Act,
clinical providers can receive “meaningful use”
incentive payments for using their EHR to ad-
dress colorectal cancer screening rates. In 2012,
the US Bureau of Primary Healthcare issued
new colorectal cancer screening reporting re-
quirements for federally funded CHCs, which
should increase attention to colorectal cancer
screening among diverse and traditionally med-
ically underserved patient populations (36).
Although many communities served by CHCs
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lack easily accessible colonoscopy services, an
approach focusing on FOBT or FIT followed
by diagnostic colonoscopy when needed should
be increasingly feasible even in rural and med-
ically underserved settings (3, 6, 22, 68). With
this combination of policy-driven incentives
to support the development of clinical teams
ready to reach out and provide screening
recommendations at the interpersonal level,
CHCs are increasingly well-positioned to
lead the way in addressing colorectal cancer
screening disparities in the United States.

Community-Based Colorectal
Cancer Screening Programs

Locally organized colorectal cancer screening
interventions that reach beyond the walls of tra-
ditional health care settings are another impor-
tant strategy suggested by the social-ecological
framework. These strategies may be especially
important to increase screening rates and re-
duce disparities among population groups that
do not routinely access clinical care. Most
community-based programs have focused on
education and referrals for screening rather
than on direct provision of services. This is be-
cause individuals who have abnormal screening
results need to be followed up with diagnos-
tic testing and possibly treatment, which is of-
ten beyond the scope of community groups to
provide on their own. However, settings with
the capacity to develop and provide follow-up
referrals, such as work sites, commercial phar-
macies, or stand-alone retail clinics, could be-
come important access points for FOBT or FIT
(21, 23, 29, 52, 56, 78). Lay health workers
using telephone outreach, prevention classes,
or social support groups have been shown ca-
pable of reducing screening barriers for tradi-
tionally underserved minority populations in
the United States (35, 40, 80). Churches, se-
nior centers, and hair salons are other promis-
ing venues for colorectal cancer screening ed-
ucation and outreach in diverse communities
(7, 24, 57, 60). Community-based health fairs
are another convenient setting where colorec-
tal cancer screening services can be provided

(19). In fact, colorectal cancer screening can be
offered by trained individuals in almost any set-
ting where members of the community congre-
gate and could even be offered in such novel
settings as election-day polling places (71). Ac-
tivities such as these may ultimately change
community norms and expectations related to
screening, creating enthusiasm and reducing
barriers related to screening among those who
otherwise might not be reached by more con-
ventionally siloed mass screening programs or
primary care clinic programs (48).

Bundling Colorectal Cancer
Screening With Other Clinical
Preventive Services

Interventions focusing solely on colorectal can-
cer screening can be very effective, but they
may also compete with other public health and
clinical outreach priorities and may be diffi-
cult to sustain as stand-alone activities. Some
of these issues may be mitigated when colorec-
tal cancer screening activities are bundled with
other high-priority preventive services. On all
the intervention levels described by the social-
ecological model, for example, cancer screening
can be presented and promoted as a package of
essential services or in concert with other es-
sential services. At the primary care level, for
example, point-of-care reminders are an effec-
tive strategy to promote age-specific preventive
services together. EHRs can be programmed
to provide these reminders to clinical staff dur-
ing each primary care visit (39). Clinical teams
charged with offering annual influenza vacci-
nation clinics each year can be trained to of-
fer FOBT or FIT at the same time (53-56).
At some KPNC sites, in fact, annual influenza
vaccination clinics are augmented into annual
prevention clinics, offering a variety of vacci-
nations, cancer screening tests, and cardiovas-
cular health assessments to eligible patients in
addition to traditionally offered influenza vacci-
nations each autumn. On a community level, a
New England-based organization called Sick-
ness Prevention Achieved through Regional
Collaboration (SPARC) has developed a model
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to provide influenza vaccinations and mammo-
gram referrals in community settings outside of
traditional clinics (73). New US guidelines seek
to increase the proportion of older adults who
are up-to-date on a core set of clinical preven-
tive services, rather than just on each test in-
dividually. Bundling of preventive services may
ultimately encourage more efficient and effec-
tive delivery of clinical preventive services in

the future (9, 72).

RESOURCES FOR COLORECTAL
CANCER SCREENING PROGRAM
DEVELOPMENT

In the United States, the Community Preven-
tive Services Task Force periodically reviews
and provides recommendations on evidence-
based cancer screening programs and policies.
These recommendations are published in
The Guide to Community Preventive Services
Strategies. For colorectal cancer screening,
these recommended strategies currently in-
clude patient reminders (such as post cards,
phone calls, or reminders at the point of care),
small media (such as brochures with tailored
messages targeted to specific underscreened
minority groups), one-to-one education (such
as individual counseling of patients by a
member of the health care team), and reducing
structural barriers to screening (such as those
associated with procedure access, scheduling,
or transportation). Other evidence-based
strategies targeting health care providers, such
as provider assessment, feedback, reminder,
and recall systems, are also recommended.
Some of the specific programs that support
these recommendations have been designated
as Research-Tested Intervention Programs
(RTIPs) and are publicly posted on the US
National Cancer Institute (NCI) website (44).

The NCI also sponsors the Research to Re-
ality website, which links cancer-control prac-
titioners and researchers and provides oppor-
tunities for discussion, learning, and enhanced
collaboration on moving research into prac-
tice (45). One example of a featured Research
to Reality collaboration is the “Make it Your

Potter

Own” program, which allows program plan-
ners and health care providers to download
and adapt culturally appropriate colorectal can-
cer screening promotional materials for diverse
patient populations without having to develop
these materials from scratch. Such resources
may provide important support for groups
such as CHCs that wish to organize programs
to reach and screen more of their patients.
These resources may also serve as models for
the development of similar programs in other
countries.

The United States Centers for Disease
Control and Prevention (CDC) created the
Colorectal Cancer Control Program (CR-
CCP) in 2009 (30). This program has received
nearly $27 million to fund 25 states and 4
tribes to engage in evidence-based activities
to support higher colorectal cancer screening
rates on a population level, often with a
focus on low-income and medically under-
served populations. The CRCCP focuses on
evidence-based interventions recommended
by the Community Preventive Services Task
Force (8). Together, these programs and
resources can make a positive impact on col-
orectal cancer screening rates and disparities
in the United States, particularly by increasing
state program partnerships with CHCs and
community-based organizations (50).

Dozens of private and nonprofit organiza-
tions in the United States are working inde-
pendently to address colorectal cancer screen-
ing rates and disparities in diverse populations
and settings. In 1997, the American Cancer
Society and the CDC founded the National
Colorectal Cancer Roundtable (NCCRT) as a
coalition of public, private, and voluntary orga-
nizations dedicated to reducing the incidence
of and mortality from colorectal cancer in the
United States through coordinated leadership,
strategic planning, and advocacy. The NCCRT
has grown to include more than 70 stakeholder
organizations, including federal, state, and lo-
cal government agencies, professional societies,
patient advocacy groups, health providers and
insurers, and academic medical centers. The
NCCRT has developed several resources to
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support the goal of increasing colorectal cancer
screening rates in diverse communities and clin-
ical settings. These include public awareness
and professional training resources, a tool kit to
help primary care teams develop effective col-
orectal cancer screening office procedures, and
a program planning and evaluation tool kit for
state- and community-based organizations (46).

Finally, and especially important for global
screening efforts, the IARC is an internation-
ally funded extension of the World Health
Organization. The TARC publishes interna-
tional statistics on colorectal cancer incidence,
mortality, and prevalence worldwide and
coordinated the new EU guidelines for quality
assurance in colorectal cancer screening,
which are the most comprehensive colorectal
cancer screening resource yet prepared for
an international audience. This document
includes detailed evaluations of the effective-
ness of different types of screening tests, a
thorough description of different types of
screening programs, and a comprehensive
review of successful models for program
implementation and evaluation. Programs
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and organizations with an international focus,
such as the International Cancer Screening
Network and the World Endoscopy Associa-
tion provide opportunities to share colorectal
cancer screening research and best practices

globally.

SUMMARY

The worldwide incidence of colorectal cancer is
likely to increase in the coming decades. How-
ever, successful screening and prevention pro-
grams are growing in number and diversity.
Fortunately, best practices and lessons learned
from a growing diversity of successful screen-
ing interventions are increasingly being shared
and made available through publicly accessi-
ble sources, such as websites sponsored by the
CDC, NCI, TARC, and others. In most cases,
multiple strategies, incorporating the perspec-
tives of the end users of screening programs,
will be required to achieve optimal colorec-
tal cancer screening outcomes in countries and
communities with differing population charac-
teristics, resources, cultures, and values.
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