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Structured Abstract

Objectives. To conduct a systematic review of the use and quality (including underuse,
overuse, and misuse) of appropriate colorectal cancer (CRC) screening, including factors
associated with screening, effective interventions to improve screening rates, current capacity,
and monitoring and tracking the use and quality. Trends in the use and quality of CRC screening
tests is also presented.

Data sources. We searched MEDLINE®, the Cochrane Library, and the Cochrane Central
Trials Registry, supplemented by handsearches, for studies published in English from January
1998 through September 2009.

Review methods. We used standard Evidence-based Practice Center methods of dual review
of abstracts, full text articles, abstractions, quality rating, and quality grading. We resolved
disagreements by consensus.

Results. We found multiple problems of underuse, overuse, and misuse of CRC screening.
We identified a total of 116 articles for inclusion into the systematic review, including a total of
72 studies qualified for inclusion for key question (KQ) 2, 21 for KQ 3, 12 for KQ 4, and 8 for
KQ 5. A number of patient-level factors are associated with lower screening rates, including
having low income or less education, being uninsured or of Hispanic or Asian descent, not being
acculturated into the United States, and having less or reduced access to care. Being insured, of
higher income or education, and non-Hispanic white, participating in other cancer screenings,
having a family history of CRC or personal history of another cancer, as well as receiving a
physician recommendation to be screened, are associated with higher screening rates.
Interventions that effectively increased CRC screening with high strength of evidence include
patient reminders, one-on-one interactions, eliminating structural barriers, and system-level
changes. The largest magnitude of improvement came from one-on-one interactions and
eliminating barriers. Purely educational small-media interventions do not improve screening
rates. Evidence is mixed for decision aids, although certain designs may be effective. No studies
tested interventions to reduce overuse or misuse of CRC screening. We found no studies that
assessed monitoring systems for underuse, overuse, and misuse of CRC screening. Modeling
studies, using various assumptions, show that if the United States were to adopt a colonoscopy-
only approach to CRC screening and everyone were to agree to be screened in this way, it is
likely that colonoscopy capacity would need to be substantially increased.

Conclusions. Both CRC screening and patient-physician discussions of CRC screening are
underused, and important problems of overuse and misuse also exist. Some interventions hold
promise for improvement. The research priority is to design and test interventions to increase
screening and CRC screening discussions, building on the effective approaches identified in this
review, and tailored to specific population needs. In addition, new interventions to reduce
overuse and misuse should be designed and tested, along with studies of ongoing monitoring
systems that are linked to feedback and continued improvement efforts.
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Executive Summary

Introduction

Periodic screening of people at average risk for colorectal cancer (CRC) is recommended by
three important national guideline groups, the United States Preventive Services Task Force
(USPSTF), the American Cancer Society (ACS), and the U.S. Multi-Society Task Force on
Colorectal Cancer (MSTF), as well as multiple professional societies. For CRC screening to
contribute to a reduction in CRC mortality without unreasonable harms and costs, however, it
must be offered to people who have a reasonable probability of net benefit, and it must be
conducted effectively and efficiently. These issues of use and quality are especially salient for
CRC screening because it is in some ways more complex (e.g., variation in timing and types of
tests, invasiveness of most tests) than other screening programs. Underuse of CRC screening has
been a clear problem for some years; evidence is now growing that overuse (i.e., screening
people with little potential for net benefit) and misuse (i.e., conducting screening in ways that
reduce net benefit) may also be important problems.

The RTI International-University of North Carolina Evidence-based Practice Center (RTI-
UNC EPC) prepared this report, under the auspices of the Agency for Healthcare Research and
Quality, for the National Institutes of Health (NIH) State-of-the-Science Conference on
Enhancing Use and Quality of Colorectal Cancer Screening, which is scheduled for February
2010. This report is a systematic review of evidence about the use and quality of screening for
CRC focusing on four primary key questions (KQs). It also includes an initial background
section (KQ 1) on trends and the current situation of use and quality, and it presents a concluding
discussion on needed research (KQ 6). The specific KQs of interest were as follows:

KQ 1. What are the recent trends in the use and quality of CRC screening?
KQ 2. What factors influence the use of CRC screening?

KQ 3. Which strategies are effective in increasing the appropriate use of CRC screening and
followup?

KQ 4. What are the current and projected capacities to deliver CRC screening and followup
at the population level?

KQ 5. What are the effective approaches for monitoring the use and quality of CRC
screening?

KQ 6. What research is needed to make the most progress and have the greatest public
health impact in promoting the appropriate use of CRC screening?

Methods

We searched MEDLINE®, the Cochrane Library, and the Cochrane Central Trials Registry
for studies published in English from January 1998 through September 2009. We searched data
sources using Medical Subject Heading (MeSH) terms when available or key words when
appropriate. MeSH terms for our searches included colorectal neoplasms, colonoscopy,
sigmoidoscopes (including flexible sigmoidoscopy [FS]); major headings included mass
screening; and key terms included stool test, fecal occult blood test (FOBT), and DNA stool).



We used standard EPC methods of dual review of abstracts, full text articles, data abstraction
for evidence tables, rating quality of articles, and grading strength of evidence. Specifically, we
rated the internal validity of studies as good, fair, or poor. We used the AHRQ EPC program’s
approach to grading strength of evidence as high, moderate, low, or insufficient for KQs 3, 4,
and 5. We resolved disagreements by consensus.

KQ 1: Background on Recent Trends in Use and Quality of CRC
Screening

This section summarizes trends in the use of CRC screening tests, CRC screening
discussions, and the quality of CRC screening. In some cases, data were insufficient to determine
trends, but we present current status where possible.

Underuse of both CRC screening and patient-physician discussions of CRC screening is
clear. Self-reported screening rates by national surveys, which are likely overestimates of actual
screening, have increased from less than 25 percent in the late 1980s to about 50 percent to 60
percent in 2005 to 2006; an even smaller percentage of people had had a discussion about CRC
screening with their primary care physician. The increased screening can be attributed entirely to
an increase in the use of screening colonoscopy; screening with FOBT and sigmoidoscopy
declined over this period. We found no data on the trends of use or quality of fecal
immunochemical test, fecal DNA testing, or computed tomographic colonoscopy.

Few health care systems have developed monitoring systems to provide physicians with
feedback on CRC screening rates, nor have they provided incentives to physicians for improving
screening. The health care system of the Veterans Health Administration (VA), which relies
more on FOBT than other modalities for screening and which has developed monitoring and
incentive systems, has screening rates above 75 percent.

At the same time as the underuse documented above, screening can be overused when people
who are unlikely to benefit are screened: for example, people older than 85 years and/or people
with severe comorbidities. Surveillance colonoscopy and, probably, polypectomy for diminutive
polyps less than 5mm where benefit is uncertain but increased risk is clear, may also be overused
though research on this issue is still needed (i.e., the extent to which removal of small polyps is a
greater or lesser harm to the patient compared to ignoring the polyps).

Finally, problems of misuse, screening in such a way as to reduce benefits and/or increase
harms, are also clear. These include use of in-office rather than home FOBT; nonreturn of FOBT
cards; lack of adequate followup of positive FOBT results; colonoscopy that does not reach the
cecum, has too rapid withdrawal time, that misses important lesions, and colonoscopy with high
adverse event rates.

Results

Our initial searches of electronic databases, along with handsearches and an updated search in
October 2009 produced 3,029 unduplicated records. Ultimately, for the four main questions, we
included the following numbers of articles that were rated either good or fair quality: 72 studies
addressing KQ 2, 21 addressing KQ 3, 12 addressing KQ 4, and 8 addressing KQ 5. We
excluded studies rated poor quality from our analyses.



KQ 2: Factors Influencing Colorectal Cancer Screening

We categorized studies examining factors associated with the use of CRC screening tests into
five domains: patient factors, physician factors (including physician characteristics, physician-
patient connectedness, and physician recommendations about screening), patient-physician
communication factors, the periodic health examination, and system factors. We further
categorized the patient factors into four groups: patient demographics, access to care, personal
health or risk factors, and psychosocial factors.

All studies focused on factors associated with underuse of CRC screening. None focused on
factors associated with underuse of CRC discussions or on factors associated with overuse or
misuse of CRC screening.

Factors consistently and significantly associated with reduced CRC screening include

e low household income,
no health insurance,
being Hispanic or Asian,
not being acculturated into the United States,
limited access to care (i.e., lack of a regular source of primary care and no visits in
previous year to provider), and
e no physician recommendation to be screened.

Factors positively associated with CRC screening include having private insurance, being
non-Hispanic white, having a higher education level, participating in regular screenings for other
cancers, having a family history of CRC or personal history of another cancer, having regular
access to care, having effective patient-provider communication, and having a physician
recommendation for screening. We found two studies that focused on patient factors that seem to
influence followup rates after receipt of an abnormal result. We found one study each that
examined the association between screening and specific physician characteristics, patient-
physician connectedness, and periodic health examinations. Thus, we did not draw conclusions
about these relationships because the evidence was insufficient. Studies on system level factors
that might influence CRC screening did not consistently measure the same variables but seem to
support counseling by nonclinicians, reminder systems, and assisting patients to keep
appointments.

KQ 3: Effective Strategies for Increasing Appropriate Use of
Colorectal Cancer Screening

We first categorized studies into three intervention targets: patients, physicians, and health
care systems. Following similar categories recently used to develop recommendations for the
Task Force on Community Preventive Services (TFCPS), we further divided the patient-level
interventions into five categories: (1) patient reminders; (2) small media (with and without
decision aids); (3) group education; (4) one-on-one interactions; and (5) eliminating structural
barriers. All studies of interventions focused on reducing underuse of CRC screening and/or
followup after receiving a positive FOBT. We found one study that examined an intervention to
increase patient-physician discussions about CRC screening. No study tested an intervention to
reduce overuse or misuse of CRC screening.



Interventions that provided patient reminders led to small to moderate increases in CRC
screening, with high strength of evidence (5.0 to 15.0 percentage point increase). Studies of
small media (educational print or video messages) to increase CRC screening showed no benefit,
with high strength of evidence. Evidence concerning decision aids to increase screening was
mixed. With two of three studies showing benefit, some types of decision aids may be effective
for increasing screening (14.2 to 23.0 percentage point increase in screening rates reported in the
two positive studies; 3.0 percentage point increase in the one negative study), although overall
strength of evidence was low. Evidence was also mixed (i.e., low strength of evidence)
concerning the effect of group education, with one study showing a negative effect on screening
and another finding a small positive effect. One-on-one interactions, especially with intensive
contact with patients by a nurse, a health educator, or on the phone, increased screening rates,
sometimes to a large degree, with percentage point increases such as 14.6 percentage points in
FOBT completion, 20.9 percentage points of any CRC test, and 41.9 percentage points in FOBT
completion. Strength of evidence for this type of intervention was high. Interventions that
eliminated structural barriers, such as by providing FOBT tests to use at home or providing
access to individuals who can help to address barriers, also increased screening rates, with high
strength of evidence (absolute rate change from 14.6 to 41.9 percentage points).

Two studies of physician-targeted reminder interventions found either no effect or a very
small effect on appropriate screening, with low strength of evidence. More evidence was
available for evaluating various system-level interventions (e.g., implemented changes to
improve referral of patients for screening or identified a person such as a patient navigator or
someone in a similar role (i.e., Prevention Care Manager or PCM) to help patients navigate the
health care system). These studies found consistently positive effects on screening (7.0 to 28.2
percentage point difference in screening rates compared to control groups), with high strength of
evidence.

KQ 4: Capacity to Deliver Colorectal Cancer Screening and Followup

Initially, we examined three aspects of this issue: current capacity to conduct CRC screening
(six studies in seven articles), projected capacity (five studies), and ability to meet projected
demand (i.e., nation’s ability to meet the projected demand under various scenarios, such as
screening the entire eligible U.S. population with a specific test). Several modeling studies, using
various assumptions, addressed these issues.

These modeling studies found that if the United States were to adopt a colonoscopy-only
approach to CRC screening and if everyone were to agree to be screened in this way,
colonoscopy capacity would need to be substantially increased to do the “catch-up” screening
required to screen people who have not been screened and to continue to screen in a steady state
for all eligible people. The strength of evidence for all the data and estimates from these studies
is low.

KQ 5: Effective Approaches for Monitoring CRC Use and Quality

We found no studies that directly answered the question of how CRC screening use and
quality have been effectively monitored and tracked in the past decade. Included studies
addressed only one specific component of monitoring, namely data quality; we found no studies
that described or compared other monitoring system attributes. Overall in our review we found
that some national surveys (e.g., the National Health Interview Survey [NHIS], the Behavioral



Risk Factor Surveillance System [BRFSS]) monitor self-reported CRC screening by the U.S.
population. Current national registries are inadequate to monitor accurately the CRC screening
rates of medical practices, and few practices (with the exception of the VA system and the
National Committee on Quality Assurance Healthcare Effectiveness Data and Information Set
[HEDIS]) monitor their own CRC screening rates or the quality of CRC screening. No current
national registries monitor either CRC discussions or overuse or misuse (including adverse
events) of CRC screening. Registries for conditions other than CRC may provide some models
for CRC screening.

Discussion

Although recent trends have shown a gradual increase in CRC screening, these increases still
leave levels of CRC screening considerably below levels for breast cancer screening. Some
differences between the rates for CRC screening and breast cancer screening may occur because
of the nature of CRC screening, with several options for screening strategies, each with its own
set of preparation and completion difficulties for the patient. The implications of this review are
related primarily to the findings specific to the interventions tested to increase screening, and to
three cross-cutting themes that underlie our findings: access to CRC screening; communication
about CRC screening; and the organization of CRC screening.

Interventions to Improve Screening

The interventions reviewed in KQ 3 deserve further comment. Although we found high
strength of evidence and positive effects for patient reminders, one-on-one interactions,
eliminating structural barriers to screening, and system-level interventions, whether any specific
set of interventions would effectively increase screening rates across the country remains
unclear. First, whether we have the ability to implement these interventions on a broad scale
within medical practices, and for the general population, is uncertain. To implement and
maintain these interventions properly, an effective monitoring and feedback system (KQ 5) is
needed. These systems are not in place in most primary care practices. Second, overcoming the
focus in primary care practices on nonpreventive care, and overcoming the time and cost barriers
to implementing and maintaining these types of screening systems within busy primary care
practices, both present uncertainties. Partly because of the lack of positive incentives and the
required time and effort from primary care practices, the durability of interventions that initially
seem successful is uncertain. Finally, the cost effectiveness of the sometimes intensive
interventions to gain disproportionately small increases in screening is also unknown. Until these
more fundamental issues are dealt with, widespread implementation of any interventions may not
have a large, sustained effect at reasonable costs (including time and effort of the patient, the
physician, and the medical practice).

Access to CRC Screening

A critical underlying issue in this literature is access to care, a necessary precursor to access
to CRC screening. Among the most striking findings from our review of factors associated with
lower rates of CRC screening (KQ 2) is that people without health insurance, people with no
source of usual care, people with no recent physician visits, and people with lower income status
have quite low CRC screening rates. Improved communication can only be effective for people



who are connected (KQ 2) to a primary care provider. For CRC screening rates to improve
dramatically, providing more standard access to this care for people who will benefit the most is
essential.

Communication About CRC Screening

One positive finding of this report is the overall importance of communication specific to
CRC screening between medical staff and patients in improving appropriate CRC screening (i.e.,
reducing underuse, overuse, and misuse). CRC screening requires a great deal of patient
understanding and effort (e.g., knowing which tests to take and when, and how to get them
done). Communicating such information to patients and guiding them in making decisions
specific to their medical and family history all take time. To make appropriate decisions about
individually optimal screening, to carry out the preparation and follow-through correctly, and to
obtain screening at recommended intervals all require patient knowledge, motivation, and
assistance from medical personnel. When few CRC discussions take place (KQ 1), when many
eligible patients do not know that they should be screened (KQ 2), when medical personnel make
few recommendations for screening (KQ 2), when many people do not receive periodic health
exams [during which time might be devoted to discussions of CRC screening (KQ 2)], and when
few intensive one-on-one or system level interventions exist, including those to eliminate
barriers, to assist patients to decide, prepare, and follow-through (KQ 3), suboptimal screening
rates should not be surprising.

Organization of CRC Screening and Monitoring

CRC screening in the United States requires the involvement of primary care physicians,
most of whom receive no regular feedback on their CRC screening rates, as might occur in the
VA or other integrated health care system. Few medical practices involve nonphysician office
staff in discussing CRC screening with patients; few reach out to patients who have not been
screened or who miss screening appointments. As suggested by the VA’s success with CRC
screening (KQ 1), by the association of use of nonphysician staff with higher CRC screening
rates (KQ 2), and by randomized controlled trials (RCTs) of organizational change (KQ 3) to
improve screening, organizational change supported by monitoring and feedback systems (KQ 5)
could have a positive effect on screening. Nonetheless, drawing conclusions on how to reduce
overuse and misuse will always be difficult without adequate monitoring of these outcomes.

A second important aspect of organization is external to the primary care practice, and
involves coordination of various parts of the health care system involved in CRC screening.
Because these parts of the health care system are often fragmented, barriers are set up that
patients must navigate to complete screening. These same barriers work against monitoring the
progress of patients as they move through the system, and providing assistance to those who are
not able to surmount the barriers. Finally, these barriers create problems for providing consistent
and timely information to patients, and for establishing systems to reduce overuse and misuse.

KQ 6: Future Research Directions

The priority for research should be RCTs of interventions to implement appropriate CRC
screening (i.e., minimizing underuse, overuse, and/or misuse) and monitoring, which is then
linked to improvement initiatives. In our review, we became aware of multiple studies of the



operating characteristics of potential new CRC tests. Although improving screening tests is a
reasonable research agenda (especially in finding ways to reduce the need for the most invasive
and expensive tests), a greater balance with research could help find ways to implement
screening programs that we already know are effective. To focus research primarily on
developing newer screening tests without placing higher priority on implementation of the
effective existing tests leaves people with inadequate screening.

Our review suggests that three steps are required for achieving higher rates of appropriate
screening: (1) increasing patient access to care; (2) improving effective communication about
screening and screening options between trained educators (physicians or nonphysicians) and
patients; and (3) simplifying and coordinating organizational structures to better facilitate
patients in completing screening. At least as important as developing newer screening tests is
research to test interventions to improve access, communication, and organization of health.

Not only must the organizational and system features needed to increase screening be
understood, but research also needs to consider the interaction of system features with
characteristics of the population. Several studies testing interventions (KQ3) were implemented
within clinic settings, limiting the generalizability of the findings. More needs to be understood
about how interventions work in increasing screening among those receiving services through
different settings. Since studies show that people who have access to a regular source of care are
more likely to be screened (KQ2), research should focus more on those without this facilitator. In
addition, access, communication, and organizational requirements to increase appropriate
screening will most likely differ depending on the population involved. The most efficient and
cost-effective approaches to increase appropriate screening will probably include some tailoring
of the intervention to these and other specific populations.

After determination of the effectiveness and cost effectiveness of various interventions,
pragmatic trials focused on implementation of successful strategies within different types of
health care systems and populations are needed. Different intensities of interventions, and even
wholly different interventions, will likely be needed for different populations. Interventions
should be targeted at the specific steps that are problems for specific populations (e.g., those who
speak other languages than English at home could likely benefit from more basic interventions to
increase awareness and discussions, whereas those who are already obtaining screening on an
irregular basis may benefit most from patient reminders).

Further, we also need continued research into measuring current volume and projected
demand for screening strategies. Finally, we found little evidence that adequate monitoring
systems that assess the full spectrum of appropriate CRC screening (including overuse, underuse,
and misuse) are in widespread use, and are being used to improve screening. Such monitoring
systems are critically important for continued improvement of CRC screening, especially for
reduction of overuse and misuse. There is a large and important research agenda in developing
and testing interventions to increase discussions of CRC screening, and to reduce overuse and
misuse.

Throughout this review, accurately describing results for the outcome of CRC screening has
been a major challenge because of the inconsistencies in how it has been measured and/or
operationalized. We see a need to develop standard measures for assessing the outcomes (and
also for assessing factors associated with screening). While efforts have been completed in the
past to standardize related measures for how CRC screening is to be assessed and then to develop
valid measures, these measures have not been consistently used in all national surveys or studies,
making it difficult to accurately assess current screening rates. Better application of these



existing measures would greatly improve the quality of the findings from studies to be done in
the future, thereby expanding our understanding of what factors influence CRC screening that
can actually be addressed through interventions and policy development.

This need for standard measures and mechanisms for collecting the data directly relates to the
findings for KQ 5, in that we found no studies that directly answered the question of how CRC
screening use and quality have been effectively monitored and tracked in the past decade.
Without more information that is systematically collected through provider practices, hospitals,
clinics, and other primary care organizations, our understanding of CRC screening will continue
to be less than optimal.

Conclusions

Our review suggests that the United States is yet some distance from fully realizing the
promise of appropriate and high-quality CRC screening. Problems of underuse, overuse, and
misuse are not being adequately addressed at present. By focusing our research effort on the
issues that matter most—access to screening, communication between patient and medical staff,
the organization of care—and by further researching how to implement effective and cost-
effective strategies into actual primary care practice, we will have the greatest opportunity to
reduce the burden of suffering of CRC for the people of the United States.
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Chapter 1. Introduction

Periodic screening of people at average risk for colorectal cancer (CRC) is recommended by
three important national guideline groups, the United States Preventive Services Task Force
(USPSTF), the American Cancer Society (ACS), and the U.S. Multi-Society Task Force on
Colorectal Cancer (MSTF),** as well as multiple professional societies. For CRC screening to
contribute to a reduction in CRC mortality without unreasonable harms and costs, however, it
must be offered to people who have a reasonable probability of net benefit, and it must be
conducted in an effective and efficient manner. These issues of use and quality are especially
salient for CRC screening because it is in some ways more complex than other screening
programs. We understand “quality” to refer to “underuse,” “overuse,” and “misuse”” rather than
simply test performance. Underuse of CRC screening has been a clear problem for some years;
evidence is now growing that overuse (i.e., screening people with little potential for net benefit)
and misuse (i.e., conducting screening in ways that reduce net benefit) may also be important
problems.

This report is a systematic review of four key questions (KQs) concerning the use and quality
of screening for CRC. As part of the first KQ, a background section on trends and the current
situation of use and quality are presented. Literature was not systematically reviewed for this KQ
but are instead summarized to provide the reader with a sense of the current status of trends in
CRC testing. The purpose of the remaining five KQs is to inform recommendations for
improving the use and quality of CRC screening. To achieve this goal, we provide information
about factors associated with the use of CRC screening (KQ 2), effective strategies for increasing
the appropriate use of CRC screening and followup (KQ 3), the current and projected capacity of
the US health care system to deliver tests (especially colonoscopy) for the population needing
screening (KQ 4), and approaches for monitoring the use and quality of CRC screening (KQ 5).
We then conclude the review in Chapter 5 with a discussion that includes recommendations for
research needed to make progress and have greatest public health impact in promoting the
appropriate use of CRC screening (KQ 6). The RTI International-University of North Carolina
Evidence-based Practice Center (RTI-UNC EPC) prepared this report for the National Institutes
of Health (NIH) State-of-the-Science Conference on Enhancing Use and Quality of Colorectal
Cancer Screening, which is scheduled for February 2010.

Development of Evidence and Recommendations for CRC
Screening

Several screening tests for CRC are in current use, including guaiac-based fecal occult blood
test (JFOBT, which can be either high or low sensitivity), fecal immunochemical test (FIT),
flexible sigmoidoscopy (FS), and colonoscopy. Two other tests have been used in the past but
are less used today: digital rectal examination and double contrast barium enema (DCBE). Two
newer tests have been proposed but are not in widespread use: fecal DNA and computed
tomographic colonography (CTC).° This report will focus on the current and newer tests.

Since the early 1990s, four randomized controlled trials (RCTs) of screening with gFOBT"*°
have found a relative reduction of 16 percent to 33 percent in CRC mortality (absolute risk
reduction = 2.9 deaths/1,000 over 13 years in the U.S. trial), first appearing 5 to 7 years after
start of screening. Although the USPSTF found insufficient evidence to recommend screening in
1989, before the RCTs had reported, it recommended screening with gFOBT or FS (supported
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by a good-quality case-control study) in 1996, after several RCTs were published. The 1996
USPSTF recommendation, however, found insufficient evidence to recommend screening with
colonoscopy, noting the lack of RCT evidence to determine the magnitude of benefit. In 2002,
the USPSTF broadened its recommendation to include screening with any of several tests,
including gFOBT, FS, and colonoscopy. The recommendation for colonoscopy was based on
extrapolation of benefits from studies of FOBT and FS.=**°

In 2008, the USPSTF updated its recommendation again, recommending screening with any
of several tests, including gFOBT, FIT, FS, and colonoscopy. It recommended that adults ages
76 to 85 not be screened routinely (i.e., screening should be determined by modeling a history of
sufficient screening up until that point) and that adults ages 85 years and older not be screened at
all. It found insufficient evidence to make any recommendation concerning screening with fecal
DNA or CTC.?

The USPSTF placed emphasis on the need for discussion between providers and individual
patients to determine the optimal screening strategy. As noted in the 2002 recommendation
statement:

The choice of specific screening strategy should be based on patient preferences,
medical contraindications, patient adherence, and available resources for testing and
follow-up. Clinicians should talk to patients about the benefits and potential harms
associated with each option before selecting a screening strategy.*

The MSTF has issued three sets of guidelines over the past 12 years (1997, 2003, and 2008)
on screening for CRC; they were joined in the 2008 guideline by the American Cancer Society
(ACS) (which had developed its own guidelines over previous years) and the American College
of Radiology (ACR). The 1997 guideline recommended screening using one of five options:
annual FOBT, FS every 5 years, annual FOBT and FS every 5 years combined, double-contrast
barium enema every 5 to 10 years, and colonoscopy every 10 years.'® The 2003 recommendation
repeated the same options, noting that “these guidelines offer screening options and encourage
the physician and patient to decide together which is the best approach for them.”*” The 2008
recommendation suggested the same tests but added CTC and fecal DNA testing.* The 2008
guideline departed from the previous MSTF recommendations in that it separated screening tests
into those that primarily detect CRC (gFOBT, FIT, fecal DNA) and those that detect both CRC
and colonic polyps (FS, colonoscopy, CTC, barium enema). It recommended a test from the
latter group most strongly but also approved screening with a test from the former group if the
patient refused a test that detects both CRC and polyps. The guideline states “When possible,
clinicians should make patients aware of the full range of screening options, but at a minimum
they should be prepared to offer patients a choice between a screening test that primarily is
effective at early cancer detection and a screening test that that is effective at both early cancer
detection and removal of polyps”. (p. 1570)* Because of the changes and, often, the
inconsistencies in the national guidelines, and because of such issues as patient preferences,
medical contraindications, patient adherence, and available resources, a number of factors can
affect whether or not a patient is screened. These factors are described and literature presented
under KQ 2 in Chapter 4.

Four issues emerge from this brief review above. First, although only gFOBT has been tested
in full RCTs of CRC screening, guideline groups have determined that other tests that find early
CRC would also be effective in reducing CRC mortality. This allows a range of screening
options, each with its own set of potential benefits and harms.
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Second, this range of options has presented problems in making recommendations, making
screening for CRC more complex in some ways than screening for such conditions as breast
cancer where fewer tests (mammaography, clinical breast examination) are recommended. The
solution proposed by both the USPSTF and the MSTF has been discussion with patients to make
individualized screening decisions. The variation in potential benefits and harms of the range of
options, however, makes it unlikely that brief discussions can achieve a truly informed decision.
Longer discussions to fully address all related issues are problematic because of the limited time
already afforded to the physician to address preventive care during a specific medical
appointment.

Third, experts disagree about whether tests that detect polyps in addition to CRC (so-called
“structural tests,” such as colonoscopy) should be preferred over tests that primarily detect CRC
(“nonstructural tests” such as FOBT and FIT, which are among the tests recommended by the
USPSTF). Most of the mortality reduction in the RCTs of gFOBT (over 10 to 15 years of
followup) has likely come from detection of early CRC rather than removal of polyps, although
polypectomy has been shown to reduce the incidence of CRC by about 20 percent over 18 years
of followup.® In addition, the primary structural test (colonoscopy) carries greater potential harm
and cost than non-structural tests. Thus, the evidence is not clear that the net benefits (benefits
minus harms) of structural tests are greater than those of non-structural tests.

Fourth, the USPSTF recommends stopping routine CRC screening after age 75 (and all CRC
screening after age 85). The MSTF acknowledges that a different screening recommendation
may be appropriate for older people, but they delayed comment in the current guideline.’

Implementation of Guidelines: Use and Quality

Although a substantial range of effective options exists, CRC screening cannot optimally
reduce CRC mortality without unreasonable harms and costs unless two conditions are met:

(1) screening is used by a large percentage of eligible people and (2) screening minimizes
problems of quality such that patients are being screened appropriately, according to current
national guidelines (i.e., underuse, overuse, and misuse are addressed). By underuse of CRC
screening we mean that people who would likely derive a net benefit (in which benefits exceed
risks or harms by a meaningful amount) are not screened at all or not screened at an appropriate
frequency. Underuse is a common issue at the beginning of screening programs. Mammography
screening for breast cancer, for example, took some years to become widespread; the 2005
Behavioral Risk Factor Surveillance System found that 74.6 percent of women ages 40 years and
older reported having had a mammogram within the previous 2 years.® An important question is
whether the greater complexity of CRC screening (e.g., variety of tests, timing of each,
benefits/harms of each, invasiveness of most) will result in a lower percentage of eligible people
being screened, a concern of special importance for disadvantaged populations where underuse is
often most severe. In addition to the underuse of CRC screening tests, there is a parallel underuse
of discussions between patients and clinicians about CRC screening, as recommended by both
major guideline groups.

By overuse of CRC screening we mean the screening of people (or the use of screening
techniques) with a low probability of net benefit. Among the common overuse issues are
screening people with severe comorbidities and screening people over age 85 (as both groups
would be unlikely on a population level to live long enough to benefit from screening). Another
overuse concern is overly frequent surveillance colonoscopy after a previous polypectomy; the
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natural history of colonic polyps is that only a small percentage progress to invasive cancer, and
this progression takes many years. Thus, the frequency of surveillance should be determined by
the probability of a patient developing a lesion that needs to be detected to extend life. Finally,
although little literature exists on this issue, another potential problem of overuse of polypectomy
may involve small polyps less than 5 mm in size. Because the current colonoscopy policy is to
remove all polyps regardless of size, removal of small, low-risk polyps may yield little benefit.
Yet evidence is clear that any polypectomy increases the risk of such adverse events as colonic
bleeding.?®

By misuse of CRC screening we mean conducting screening in ways that reduce net benefit
for the people being screened. For example, misuse occurs when positive FOBT screening tests
are not followed up within a reasonable time by full colon examination (such as colonoscopy).
Another misuse problem is high rates of adverse events (e.g., colonic bleeding) from
colonoscopy. These adverse events occur more frequently in people who have biopsies or
polypectomies and in older people.”® Colonoscopy that misses clinically important lesions is also
an example of misuse. This can result from such factors as lack of full insertion of the
colonoscope, too rapid withdrawal time, poor bowel preparation, or lack of skill of the
colonoscopist.

Scope of this Report

In Chapter 2, we begin by presenting an overview of the methods used to address each KQ,
including a description of the analytical framework used to guide our review. It is in Chapter 2
that we present the inclusion and exclusion criteria used for developing the systematic review.
We note that although this report draws on the literature of the effectiveness of CRC screening, it
does not review specific benefits and harms of screening. The presented literature notes gaps in
the evidence base at appropriate times and states uncertainties where they exist. It does not, for
example, examine the evidence of the operating characteristics of various CRC screening tests.

The first KQ, “what are the recent trends in the use and quality of colorectal cancer
screening?” is presented in Chapter 3 and provides background information relative to patterns
of use of CRC screening tests. The other four KQs entailed formal systematic reviews of the
literature and results are presented in Chapter 4. The following are the four KQs for which we
systematically reviewed available evidence:

e KQ 2: What factors influence the use of colorectal cancer screening?

0 There are two ways that this information may assist policymakers in improving the use
and quality of CRC screening. One way is by uncovering modifiable factors that could
be targeted in a future intervention. Another way is to show that problems in use and
quality are more prevalent in one population than another. This would allow
interventions to be targeted to specific population groups.

e KQ 3: Which strategies are effective in increasing the appropriate use of colorectal
cancer screening and followup?

0 There are many types of interventions that could, and have been, considered to
improve problems in use and quality of CRC screening. Policymakers need to know
whether certain ones have been shown to be effective enough to implement
immediately, and which ones are most promising for future research.
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e KQ 4: What are the current and projected capacities to deliver colorectal cancer screening
and surveillance at the population level?

o0 The primary issue here is whether screening capacity is adequate to meet expected
demands, assuming that screening rates increase to optimal levels. This is a special
concern with colonoscopy, which is used for both screening and surveillance. If
colonoscopy capacity is inadequate for a screening policy that prioritizes structural
tests, then other approaches will need to be considered.

e KQ 5: What are the effective approaches for monitoring the use and quality of colorectal
cancer screening?

o To improve any health care program, one must be able to measure the expected
outcome to determine when various interventions are achieving their intended result.
Thus, we need to know whether we have systems in place to monitor adequately
appropriate use and quality.

The final KQ, KQ 6, addressed “what research is needed to make the most progress and have the
greatest public health impact in promoting the appropriate use of colorectal cancer screening?”
and is incorporated into the discussion in Chapter 5.

Organization of this Report

The remainder of this report describes our methods to review and synthesize the literature
(Chapter 2) and then summarizes the background specific to trends in use and quality of
screening (KQ 1 in Chapter 3) and presents our systematic review results for KQ 2-5 (Chapter
4). In the discussion (Chapter 5), we summarize the findings and discuss the implications for
practice and further research. A complete list of references is located immediately following the
discussion chapter, along with a glossary of terms and a list of abbreviations used throughout this
report. This report also contains the following appendices: Appendix A contains the exact search
strings we used; Appendix B is all of the data abstraction forms used; Appendix C are our
evidence tables; Appendix D is a list of our excluded studies; Appendix E lists the members of
our Technical Expert Panel as well as our Peer Reviewers of a draft report; Appendix F lists our
poor quality studies; and Appendix G contains supplemental information for KQ 4.
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Chapter 2. Methods

In this chapter, we document the procedures that the RTI International-University of North
Carolina Evidence-based Practice Center (RTI-UNC EPC) used to develop this comprehensive
evidence report on use and quality of screening tests for colorectal cancer (CRC). To provide a
framework for the review, we first present the key questions and their underlying analytic
framework. We then describe our inclusion and exclusion criteria, search and retrieval process,
and methods of abstracting relevant information from the eligible articles to generate evidence
tables. We also discuss our criteria for rating the quality of individual articles and for grading the
strength of the evidence as a whole.

Technical Expert Panel (TEP)

In designing the study questions and methodology at the outset of this report, we consulted
several technical and content experts, seeking broad expertise and perspectives. We identified
five technical experts, in addition to the chair for the National Institutes of Health State-of-the-
Science Conference on Enhancing Use and Quality of Colorectal Cancer Screening, for a total of
six members (Appendix E).” The TEP provided assistance throughout the project and contributed
to the Agency for Healthcare Research and Quality (AHRQ’s) broader goals of (1) creating and
maintaining science partnerships as well as public-private partnerships and (2) meeting the needs
of an array of potential customers and users of its products. Thus, the TEP was both an additional
resource and a sounding board during the project.

Divergent and conflicting opinions are common; we perceive them as healthy scientific
discourse that contributes to a thoughtful, relevant systematic review. Nonetheless, in the end,
study questions, design, and/or methodologic approaches do not necessarily represent the views
of individual technical and content experts.

To ensure robust, scientifically relevant work, we called on the TEP to provide reactions to
work in progress and advice on substantive issues or possibly overlooked areas of research.
Specifically, TEP members participated in conference calls and discussions through e-mail to:

o refine the analytic framework at the beginning of the project;

e discuss the preliminary assessment of the literature, including inclusion/exclusion
criteria; and

e provide input on the information and categories included in evidence tables.

Because of their extensive knowledge of the literature, including numerous articles authored

by TEP members themselves, and their active involvement in the field, we also asked TEP
members to participate in the external peer review of the draft report.

Key Questions and Analytic Framework

Based on the key questions (KQs) described in Chapter 1, we developed an analytic
framework to guide our systematic review. To recap, the KQs are as follows:

* Appendixes and evidence tables cited in this report are available at
http://www.ahrg.gov/downloads/pub/evidence/pdf/crcuse/crcuse.pdf.
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KQ 1: Background (recent trends in the use and quality of CRC screening tests);

KQ 2: Factors influencing use of CRC screening;

KQ 3: Effective strategies for increasing appropriate use of CRC screening and followup;
KQ 4: Current and projected capacities to deliver CRC screening and surveillance at the
population level;

e KQ 5: Effective approaches for monitoring use and quality of CRC screening; and

e KQ 6: Needed research to make progress and have greatest public health impact in
promoting the appropriate use of CRC screening.

Figure 1 depicts how we believe various factors interact to influence the appropriate use of
CRC screening tests. The boxes are indicative of factors or outcomes of the process of obtaining
appropriate tests; the circles are meant to depict some interaction or decision point in the process
(i.e., the interaction between physician and patient and the patient’s decision point). KQs 1-5 are
called out in the figure (dotted lines); the societal and health system factors are assumed to affect
all steps in the process.

Figure 1. Analytic framework for the appropriate use of colorectal cancer screening
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Discussions) Stool Ké 5
i
I
I
|
Predisposing Physician -
Influences: Monitoring
Perceived test of Use/
KQ3 | effectiveness Quality
Physician demographics
Guideline awareness

MD training
Obstacles to testing

COLO, colonoscopy; CRC, colorectal cancer; CT COLO, computed tomographic colonography; DNA Stool, Deoxyribonucleic acid fecal test;
FIT, fecal immunochemical test; FS, flexible sigmoidoscopy; gFOBT, guaiac-based fecal occult blood test; KQ, key question; MD, medical

doctor.

Specifically, both KQ 1, which pertains to trends in use and quality of colorectal cancer
screening, and KQ 5, which pertains to monitoring the use and quality, are considered to be
outcomes of the process depicted in Figure 1. In the remainder of this systematic review, we
assess the changes in trends over time and how the use and quality of the specific tests (i.e.,
colonoscopy, sigmoidoscopy, computed tomography [CT] colonography, and stool tests) are
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monitored. This includes paying particular attention to issues such as the extent to which
overutilization and/or underutilization of tests is evident.”*%

Many factors have been shown in the literature to influence both the use and quality of tests.
Although the patient is ultimately the one to decide whether to obtain screening,®® a discussion
with the health care provider about screening needs and options can directly affect the
decision.?*® This discussion is depicted in the analytic framework as the point at which an
interaction between key patient and provider characteristics occurs to guide the discussion.

As shown in the two boxes on the far left of the analytic framework (Figure 1), both the
patient and the provider bring characteristics to this interaction that are immutable yet likely to
influence the provider’s recommendations for CRC screening and the patient’s ultimate decision
to seek it. Termed “predisposing” by Green and Kreuter, these factors exert their effects before a
behavior occurs by increasing or decreasing a person’s or a population's motivation to undertake
that particular behavior.?° Predisposing patient characteristics that may influence the ultimate
decision related to CRC screening include

e family history of CRC,;

e perceived risk or understanding of whether they are likely to be diagnosed with CRC;
e education level, income, and other socioeconomic factors;*’ and

e location of residence (i.e., proximity to screening facilities and/or providers).?®

Predisposing physician characteristics that have been shown to influence screening
recommendations®**° include
e perceived effectiveness of each type of CRC screening test;
e physician demographic characteristics such as age, whether solo or group practice,
and location of practice; and
medical training and awareness of current screening guidelines.

Literature Search

To identify articles relevant to each KQ we searched three electronic databases—
MEDLINE®, the Cochrane Library, and the Cochrane Central Trials Registry—for articles
published from January 1998 through September 2009. We used either Medical Subject
Headings (MeSH or MH) as search terms when available or key words when appropriate. MeSH
terms for our searches included colorectal neoplasms, colonoscopy, sigmoidoscopes; major
headings included mass screening; and key terms included stool test, FOBT, and DNA stool. The
full search strategy of exact search strings is presented in Appendix A."

Our initial searches of electronic databases produced 3,029 unduplicated records. We
supplemented our electronic searches by manually searching reference lists of included studies,
pertinent review articles, and editorials. Additional included studies were identified from
recommendations of members of the TEP and by peer reviewers. We imported all citations into
an electronic database (EndNote X.3).

T Appendixes and evidence tables cited in this report are available at
http://www.ahrg.gov/downloads/pub/evidence/pdf/crcuse/crcuse.pdf.
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Study Selection Process

Inclusion and Exclusion Criteria

As noted in Chapter 1, this systematic review focuses on the use and quality of CRC
screening procedures. We developed detailed eligibility criteria with respect to population,
interventions, outcomes, time period, and study design (Table 1). We limited eligible studies to
those conducted in the United States so that the data would reflect domestic health care concerns,
practices, and guidelines. We also restricted our searches to studies published in 1998 or later to
ensure that results had relevance to current trends and practice for CRC screening. We excluded
studies that (1) were published in languages other than English, (2) did not report information
pertinent to the KQs, (3) had fewer than 30 subjects for randomized or nonrandomized controlled
trials or fewer than 100 subjects for observational studies, (4) were not original research, or (5)
evaluated interventions that were conducted in academic settings that would not be applicable to

most practice settings.

Table 1. Inclusion/exclusion criteria

Category Inclusion Criteria

Exclusion Criteria

Humans, all races, ethnicities, cultural
groups

Asymptomatic for CRC and not at
increased risk for CRC OR at
increased risk for CRC because of a
family history of CRC or polyps, or
because of a history of polyps at prior
colonoscopy

Study population

Studies that exclusively focus on CRC screening for
patients with a family history
Patients with diagnosis of any of the following:
e Genetic diagnosis of FAP or suspected FAP without
genetic testing evidence
e Genetic or clinical diagnosis of HNPCC (also known
as Lynch syndrome) or individuals at increased risk
of HNPCC
¢ Inflammatory bowel disease, chronic ulcerative
colitis, or Crohn’s disease
¢ Colon and/or rectal cancer
e Other hereditary polyposis syndromes

Studies that assess whether certain groups are at greater
risk for CRC than others (e.g., people with comorbidities
such as diabetes, liver transplant)

Study outcomes KQ 2: Factors influencing
testing/screening rates only or CRC
screening discussions (e.g.,
predisposing patient and provider
characteristics, health system factors,
interventions) or quality of CRC
screening

KQ 3: Interventions focused on
changing appropriate CRC screening
rates among a specified population
and the rates are presented

KQ 2: Outcomes of knowledge, risk perception,
providers’ attitudes toward testing, and/or their referrals
to testing (which include no screening outcome data)
KQ 3: Changes in attitudes, beliefs, or intentions to
obtain screening

Other criteria specific to outcomes:

Outcomes not directly addressing at least one KQ
Cost-effectiveness, cost/benefit, or cost-utility of CRC
screening for both included or excluded procedures

CAD, computer-aided detection; CRC, colorectal cancer; CT, computed tomography; CTC, computed tomographic colonography; DNA Stool,
Deoxyribonucleic acid fecal test; FAP, familial adenomatous polyposis; FIT, fecal immunochemical test; FOBT, fecal occult blood test; FS,
flexible sigmoidoscopy; gFOBT, guaiac-based fecal occult blood test; G, gastrointestinal; FS, flexible sigmoidoscopy; HNPCC, hereditary
nonpolyposis colorectal cancer; KQ, key question; MR, magnetic resonance; MRI, magnetic resonance imaging; N, number; PET, positron

emission tomography; RCT, randomized controlled trial.
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Table 1. Inclusion/exclusion criteria (continued)

Category

Inclusion Criteria

Exclusion Criteria

Study outcomes
(continued)

KQ 4: Available number of screening
providers and related
equipment/facilities and support
personnel to conduct the tests (nurses,
etc.)

KQ 5: Existence and adequacy of
systems for monitoring CRC
screening, CRC screening
discussions, quality of CRC screening

Assessment of whether a procedure (usually two
procedures compared to each other) is better at
diagnosing/more effective than other procedures (usually
retrospective)

Assessment of different risk factors for CRC (e.qg., diet in
relation to diagnosis of CRC, calcium supplements,
women taking hormone replacement therapy) and
relation to incidence and/or mortality

Treatment of complications (e.g., perforation)

Treatment of CRC itself

Study geography

United States

All other countries

Time period for
data collection

1/1/1998-9/30/2009

Data collection began before 1/1/1998

Interventions Colonoscopy Office FOBT (unless described/tested along with one of
Sigmoidoscopy (or FS) the included interventions)
g%c (or virtual colonoscopy with only e MRI colonoscopy (or virtual colonoscopy with MRI)
Double Contrast Barium Enema e Genetic testing
(DCBE) e Ultrasound
Stool tests: Any other tests, including:
¢ DNA stool ¢ Any unapproved tests
e FIT e Included procedures combined with others (CTC
« gFOBT (including Hemoccult® || with stool_taggin_g, CTC _with CAD technology)
and Hemoccult® SENSA®) e Carbon d|0X|_de_ |nsu_fflat|on during colonoscopy
¢ Whole colonic imaging
e Chromoendoscopy
e PET and/or PET in combination with CTC, etc.
¢ Bidirectional endoscopy
e Laparoscopy with colonoscopy
¢ Molecular screening
e Submucosal injection polypectomy
o Upper Gl scope/gastroscope
Studies examining the use of any of the included tests for
the monitoring or assessment of a condition or disorder
(e.g., diverticulitis) and therefore not for screening or
surveillance of abnormal screenings for CRC
Studies reporting on the use of included procedures in
the surveillance of CRC
Use of any included procedures to stage cancer (e.g.,
CTC)
Studies testing the differences in sedation, dyes, and
bowel cleansing methods during included procedures
Publication English All other languages
language
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Table 1. Inclusion/exclusion criteria

Category Inclusion Criteria Exclusion Criteria

Admissible Original research that provides « Single case reports or small case series
evidence (study sufficient detail regarding methods and . .

design and other  |results to enable use and adjustment * Systematic reviews

criteria) of the data and results; relevant e Ecologic studies

outcomes must be able to be

. Historical comparisons
abstracted from data presented in the * P

papers KQ 3: Studies without comparison group (e.g., pre/post
Eligible study designs: only were excluded because they are generally unable to

determine whether any changes in outcomes were due to
* RCTs a particular intervention as opposed to secular trends or
e Nonrandomized controlled trials other changes within a practice or setting)

e Observation studies—prospective
and retrospective cohort studies,
case-control studies, and cross-
sectional studies

e Modeling studies
Eligible sample sizes:
e RCTs: N 230

¢ Nonrandomized controlled trials:
N =30

e Observational studies: N = 100

We examined abstracts of all articles to determine whether studies met our eligibility criteria.
Two members of our research team reviewed each abstract independently for inclusion or
exclusion, using an Abstract Review Form (Appendix B). If one reviewer concluded on the
basis of the abstract that the article should be considered in the review, we obtained the full text.
Two members of our research team then independently reviewed each full-text article for
inclusion or exclusion using a Full Text Review Form (Appendix B). The two relevant reviewers
discussed disagreements; when they could not reach consensus, the team met and discussed the
article to determine as a group whether the study met eligibility criteria. Articles that did not
meet criteria for inclusion are listed in Appendix D along with reasons for exclusion.

KQs 1 and 6, although part of this report, are not part of the systematic review. Therefore,
studies described or discussed for those KQs did not have to satisfy final inclusion/exclusion
criteria; such articles are not included in the overall number of included studies for the
systematic review. We developed a “Background” category for articles that could provide useful
information for KQ 1, KQ 6, the introduction, or the discussion.

Literature Synthesis

Data Abstraction

We designed and used a structured data abstraction form. Trained reviewers abstracted data
from each study and assigned an initial quality rating. A second reviewer read each abstracted
article, evaluated the accuracy, completeness, and consistency of the data abstraction, and

¥ Appendixes and evidence tables cited in this report are available at
http://www.ahrg.gov/downloads/pub/evidence/pdf/crcuse/crcuse.pdf.
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confirmed the quality rating. If differences in quality ratings could not be resolved by discussion,
a third senior reviewer was involved. The full research team met regularly during the article
abstraction period to discuss global issues related to the data abstraction process.

The final evidence tables are presented in their entirety in Appendix C.® Studies are presented
in the evidence tables alphabetically by the last name of the first author. A list of abbreviations
and acronyms used in the tables appears at the beginning of Appendix C.

Rating Quality of Individual Studies

To assess the quality (internal validity or risk of bias) of studies, we used predefined criteria
based on those described in the AHRQ Methods Guide for Comparative Effectiveness Reviews
(ratings: good, fair, poor).*

Elements of quality assessment for trials included, among others, the methods used for
randomization, allocation concealment, and blinding; the similarity of compared groups at
baseline; maintenance of comparable groups; overall and differential loss to followup; and the
use of intention-to-treat analysis. We assessed observational studies based on the potential for
selection bias (methods of selection of subjects and loss to followup), potential for measurement
bias (equality, validity, and reliability of ascertainment of outcomes), adjustment for potential
confounders, and statistical analysis.

In general terms, a “good” study has the least bias and results are considered to be valid. A
“fair” study is susceptible to some bias but probably not sufficient to invalidate its results. The
fair-quality category is likely to be broad, so studies with this rating will vary in their strengths
and weaknesses. A “poor” rating indicates significant bias (stemming from, e.g., serious errors in
design, analysis reporting large amounts of missing information, or discrepancies in reporting)
that may invalidate the study’s results.

Studies that met all criteria were rated good quality. The majority of studies received a
quality rating of fair. This category includes studies that presumably fulfilled all quality criteria
but did not report their methods to an extent that answered all our questions. Thus, the fair-
quality category includes studies with quite different strengths and weaknesses. Studies that had
a fatal flaw (defined as a methodological shortcoming that leads to a very high probability of
bias) in one or more categories were rated poor quality and excluded from our analyses. Poor-
quality studies and reasons for that rating are presented in Appendix F.

Grading Strength of Evidence

We evaluated the overall strength of evidence for the questions addressing the main
outcomes of our review (KQs 3, 4, and 5) based on an approach devised for AHRQ’s Method
Guide.***! Developed to grade the overall strength of a body of evidence, this approach
incorporates four key domains: risk of bias, consistency, directness, and precision. It also
considers other optional domains that may be relevant for some scenarios, such as a dose-
response association, plausible confounding that would decrease the observed effect, strength of
association (magnitude of effect), and publication bias. The evaluation of risk of bias includes
assessment of study design and aggregate quality of studies.™

s Appendixes and evidence tables cited in this report are available at
http://www.ahrg.gov/downloads/pub/evidence/pdf/crcuse/crcuse.pdf.
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We graded evidence as consistent when effect sizes across studies were in the same direction
and had a narrow range. When the evidence linked the interventions directly to our outcomes of
interest, we graded the evidence as being direct. We graded evidence as being precise when
results had a low degree of uncertainty. At least two members of our research team evaluated the
overall strength of evidence for each outcome based on a qualitative assessment of strength of
evidence for each domain and reconciled all disagreements.

The levels of strength of evidence are shown in Table 2. As mentioned, we present the
strength of evidence assessments only for KQs 3, 4, and 5. These are the three KQs that are
analytic and required an assessment of the body of literature available for this review. KQ 2 is
descriptive and did not lend itself to an assessment of the strength of evidence. The strength of
evidence tables appear in Chapter 4 as part of the presentation of results for KQs 3, 4, and 5.

Table 2. Strength of evidence grades and definitions

Grade Definition

High High confidence that the evidence reflects the true effect. Further research is very
unlikely to change our confidence in the estimate of effect.

Moderate Moderate confidence that the evidence reflects the true effect. Further research
may change our confidence in the estimate of effect and may change the estimate.

Low Low confidence that the evidence reflects the true effect. Further research is likely
to change our confidence in the estimate of effect and is likely to change the estimate.

Insufficient Evidence either is unavailable or does not permit estimation of an effect.

Source: Owens et al., 2009%
Applicability

We evaluated the applicability of the evidence based on a qualitative assessment of the
population, intensity or quality of treatment, choice of the comparator, outcomes, and timing of
followup. We based our parameters for evaluation on guidance provided by AHRQ’s Methods
Guide.* Specifically, we considered whether enrolled populations differ from target populations,
whether studied interventions are comparable with those in routine use, whether comparators
reflect best alternatives, whether measured outcomes are known to reflect the most important
clinical outcomes, and whether followup was sufficient.

Peer Review

This draft report was subjected to external peer review by eight individuals who were experts
in fields relevant to CRC screening or from various stakeholder and user communities (listed in
Appendix E).”" We provided the draft report to them on September 14, 2009. All eight provided
thoughtful feedback on the report, including providing us with additional references that we
should consider for inclusion in the final report. We reviewed all additional references and
included those that were appropriate and within the scope of this report. We also addressed all
comments and revised the report accordingly.

*

* Appendixes and evidence tables cited in this report are available at
http://www.ahrg.gov/downloads/pub/evidence/pdf/crcuse/crcuse.pdf.
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Chapter 3. Overview of Trends in Use and Quality of
CRC Screening

We present here the results of our summary of information specific to trends in the use and
quality of colorectal cancer (CRC) screening. Based on instructions from the Office of Medical
Applications of Research (OMAR) at the National Institutes of Health (NIH) and from the
Agency for Healthcare Research and Quality (AHRQ), we treated this question as a background
question rather than a question for systematic review. For that reason, we present our findings
here, separate from the four key questions (KQs) for which we present our analysis and synthesis
of literature (Chapter 4). The articles that inform this section came from the general search that
we conducted for all KQs, from multiple hand-searches of reference lists in those articles, and
from suggestions of our expert Technical Expert Panel (TEP) and Peer Reviewers.

KQ 1: What are the Recent Trends in the Use and Quality of
CRC Screening?

Trends in Incidence and Mortality from Colorectal Cancer

Colorectal cancer is the third most common nonskin cancer among men and among women;
an estimated 146,970 people in the United States were newly diagnosed with this disease in
2009.% The overall age-adjusted incidence rate for CRC has decreased in both men and women
and in all ethnic groups since the mid-1980s, with an overall 3 percent annual decline between
1998 and 2005.%* CRC incidence is higher among non-Hispanic blacks than among non-Hispanic
whites; it is lower among Asian-Pacific Islanders and Hispanics than among non-Hispanic
whites.

Colorectal cancer is the also the third-highest cause of cancer death among men and women;
an estimated 49,920 deaths were attributed to this disease in 2009 in the United States.** The
overall age-adjusted mortality rate from CRC has decreased in both men and women since the
mid-1980s; the annual percent decline between 2002 and 2005 was 4.3 percent.®* CRC mortality
rates declined for non-Hispanic black, non-Hispanic white, and Asian-Pacific Islander men and
women. The rates dropped for Hispanic men but not for Hispanic women.*® CRC mortality is
higher in non-Hispanic blacks than non-Hispanic whites; it is lower in Asian-Pacific Islanders
and Hispanics than in non-Hispanic whites. The gap in CRC mortality between non-Hispanic
blacks and non-Hispanic whites did not change between 1997 and 2005.*

Measures of CRC Screening

Several approaches have been used for measuring the percentage of a population that is up to
date on CRC screening according to the national guidelines. Research studies of this question
have most often used patient self-reports, but administrative databases, medical record reviews,
and physician reports have also been used. A field study for the National Committee on Quality
Assurance (NCQA) compared three different measurement approaches for assessing rates of
CRC screening: patient surveys, administrative datasets, and a hybrid approach that performed
medical record review for patients who did not have evidence of screening by administrative
data.>> Among the five health plans examined in the NCQA study, two did not show much
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difference between administrative and hybrid approaches, but the other three plans had 5 percent
to 15 percent higher rates by the hybrid approach than by administrative data alone.*

In all five plans, patient surveys (surveys patterned on the standard questions used by the
Behavioral Risk Factor Surveillance System [BRFSS] from the Centers for Disease Control and
Prevention [CDC]) gave screening rates higher than the hybrid and administrative approaches;
the differences ranged from 2.4 percent to 23.3 percent for the hybrid approach and from 7.9
percent to 34.8 percent for the administrative approach. The differences between the survey and
administrative approaches were lower for fecal occult blood test (FOBT) screening (difference
ranged from 0.4 percent to 11.3 percent) than for flexible sigmoidoscopy (FS) and colonoscopy
(difference for colonoscopy ranged from 7.1 percent to 26.9 percent).

One major reason for higher estimates from surveys is that nonrespondents are likely to have
had less screening over time than respondents. Thus, one would expect that surveys would
overestimate screening when response rates are low. When response rates are high, other studies
have found a smaller degree of overestimation of screening rates, although some overestimation
is still present.*® Other studies have found that self-report overestimates screening rates more
with FOBT than with colonoscopy.**“*° Ultimately, because of changes in guidelines, as well as
how questions are asked and current use is operationalized, measures of CRC screening have
been challenging to standardize. For this reason, drawing valid conclusions on use is
problematic.

Changes in Medicare Coverage of CRC Screening

In January 1998, the Centers for Medicare and Medicaid Services started covering CRC
screening for Medicare beneficiaries; the tests included FOBT and FS as recommended by the
American Cancer Society (ACS). On July 1, 2001, Medicare extended coverage for screening to
colonoscopy every 10 years.

Changes Over Time in National Surveys of Screening

We found reports of screening rates from large, national surveys in two major sources: the
National Health Interview Survey (NHIS), administered by the National Center for Health
Statistics (NCHS), and BRFSS. NHIS is a personal household interview that contains a core set
of questions plus additional supplements on specific topics. The CRC screening questions were
revised in the late 1990s. ** Before 2000, the NHIS did not distinguish between home and office
FOBT and did not distinguish among endoscopic tests (e.g., proctoscopy, FS, colonoscopy). In
addition, the 2000 NHIS asked about screening longer than 3 years before the survey. ** Thus,
screening rates before 2000 included some number of office FOBTSs within the previous 1 or 2
years and proctoscopy (as well as FS and colonoscopy) within the previous 3 years. Starting in
2000, up-to-date screening is defined as home FOBT within the previous year, FS within the
previous 5 years, or colonoscopy within the previous 10 years. The earlier rates from NHIS are
thus likely an overestimate of the actual screening rates at the time (because of including in-
office FOBT and proctoscopy, and how questions were asked) compared with rates starting in
2000. Also, since respondents had been asked about endoscopy use in the past 3 years only, this
rate could be an underestimate of screening for these tests. NHIS interviewers read test
descriptions to all eligible respondents for the first time in 2003. *®

BRFSS is a national, random-digit-dial telephone survey administered in the United States to
respondents 18 and older. BRFSS asked about FS and proctoscopy (not distinguishing between
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them) until 1999, when the question was changed to ask about FS or colonoscopy (again, not
distinguishing between them). Before 2001, BRFSS did not allow for screening intervals longer
than 5 years. Thus, BRFSS estimates before 2001 are for FOBT within the past year or lower
endsocopy within the past 5 years. Starting in 2001, most estimates are for FOBT in the past year
or lower endoscopy within the previous 10 years.

BRFSS response rates vary by state. For 1997, the overall median response rate by state was
62.1 percent, in 1999 it was 55.2 percent, and in 2001 it was 51.1 percent (range 33.3 percent to
81.5 percent). In 2002, the median response rate was 58.3 percent; in 2004 it was 52.7 percent,
and in 2006 it was 51.4 percent. Thus, not all state estimates have the same validity.** About
3 percent of respondents were eliminated from the 2002 and 2004 analyses because they refused
to answer or did not know the answer; in 2006, 4.5 percent were eliminated.*

Table 3. Trends in screening according to

Estimates from NHIS and BRFSS the National Health Interview Survey

Year Men Women Combined

In 1987 by NHIS data (Table 3), 22 percent of men  Ts==——-—~ >42% —NR

and 24.2 percent of women had had an FOBT within the 79922 29.4% 282%  NR

previous 2 years or FS, proctoscopy, or colonoscopy 1998"  37.1% 30.2%  NR

within 3 years.** For women, these screening rates 2000°  NR NR 37.1%

increased to 28.2 percent in 1992 and 30.2 percent in 208"  465% 431% NR

b
1998. For men, rates increased to 29.4 percent in 1992 2 R R 20.0%
: a1 : NR, not reported.
and 37'_1 perce_nf[ _m 1998." In _2000 (usmg the more aAn)r/ulzecrzlpggceuIt blood test (FOBT) within past 2 years
restrictive definition of screening), 37.1 percent of bzoth or flexible sigmoidoscopy (FS), proctoscopy, or
4 | ithin past 3 years.

men and women had had at least one of these tests.™ In - 0 e p);fsz?;/sear, S within the past 5
2003, NHIS found that 46.5 percent of men and 43.1 years, or colonoscopy within the past 10 years.
percent of women had been screened* and in 2005, 50.0
percent of both men and women had been screened.*®

The 1997 BRFSS (Table 4) found that 41 percent of respondents ages 50 years and older had
had either an FOBT in the previous year or lower endoscopy (either FS or proctoscopy) in the

previous 5 years. In 1999, this percentage had increased

to 44 percent.*’ The 2001 BRFSS found that 53.1 ;ggc'ﬁ J‘i-n“tec:‘fﬁ;%gﬁafliicr;ﬁgisnngactor
percent of people in this age group reported having Sur\,ei”aﬁce Survey

either an FOBT within the previous year or lower

. - Year Men Women Combined
endo_scopy (eltherﬁs or colonogcopy) within the 19977 R R 1%
previous 10 years.™ In 2002, this percentage was 53.9  71go¢? NR NR 44%
percent; in 2004, it was 56.8 percent and in 2006, it was  2001° NR NR 53.1%
60.8 percent.* 2002° 55.3%  53.1%  53.9%
2004° 58.0%  55.9%  56.8%
2006° 61.5%  60.4%  60.8%

Population Subgroups
NR, not reported.

. L. .  Any fecal occult blood test (FOBT) within the past year
The changes in definitions of tests and testing or lower endoscopy (proctoscopy or flexible

intervals noted above cloud the data concerning CRC sigmoidoscopy [FS]) within the past 5 years.

. . . . Any FOBT within the past year or lower endoscopy (FS
screening rates among population subgroups, including  or colonoscopy) within the past 5 years.
racial, ethnic, age, sex or gender’ income’ and ¢Home FOBT within the past year or lower endoscopy

. (FS or colonoscopy) within the past 10 years.
educational groups. One BRFSS study used common
coding and standard definitions over the years 2002 to 2006 for the data in Table 5.*° Although
the absolute percentages here are slightly higher than those from the NHIS (partly because of

higher response rates in NHIS and the use of telephone rather than in-person interviews), the
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trends are the same in both surveys. Higher overall absolute screening rates are seen in older
versus younger people, in white versus black populations, and in non-Hispanic versus Hispanic
people. Higher education, higher income, and health insurance coverage are also associated with
higher screening rates.

Table 5. Percentage of respondents 50 years of age or order who reported receiving a fecal occult blood test
within 1 year and/or a lower endoscopy* within 10 years, by selected characteristics—BRFSS, United States,

2002, 2004, and 2006"

o 2002 2004 2006"
Characteristic % (95% CI) % (95% CI) % (95% CI)
Total 53.9 (53.4-54.5) 56.8 (56.3-57.3) 60.8°  (60.4 - 61.3)
Age Group (years)

50-64 479  (47.1-48.6) 50.2 (49.6 —50.9) 54.7  (54.1-55.4)

>65 62.3 (61.5-63.1) 65.9 (65.2 - 66.6) 69.3  (68.6-69.9)
Sex

Male 55.3  (54.4—56.1) 58.0 (57.2-58.8) 615  (60.8-62.3)

Female 53.1 (52.4-53.8) 55.9 (55.3-156.5) 60.4  (59.8-61.0)
Race

White, non-Hispanic 55.4  (54.9-55.9) 58.4 (57.9-58.8) 62.6 (62.1 - 63.0)

Black, non-Hispanic 52.0 (49.8-54.2) 55.2 (63.3-57.1) 59.0 (57.3 - 60.6)

Asian/Pacific Islander 427  (36.4-—-49.1) 476 (41.0-54.4) 55.9 (51.0 - 60.7)

American Indian/Alaska Native 51.2 (45.6 — 56.8) 47.0 (41.7-52.4) 48.4 (43.5-53.2)

Other 433 (39.4-47.2) 46.2 (42.1-50.3) 462  (42.7-49.8)
Ethnicity!

Non-Hispanic 54.8 (54.3-55.4) 57.8 (57.3-58.2) 620 (61.5-62.4)

Hispanic 439 (40.6 —47.3) 462 (43.2-49.2) 472  (44.5-49.9)
Education level

Less than high school diploma 41.0 (39.3-42.7) 43.9 (42.1-45.6) 455  (43.8-47.2)

High school diploma or equivalent 50.7 (49.7 - 51.6) 529 (52.1-53.8) 56.7 (55.9-57.4)

Some college/technical school 56.5 (55.5-57.5) 58.5 (57.5-59.4) 62.6 (61.8 — 63.5)

College degree 62.0 (61.0-63.0) 64.8 (63.9-65.6) 68.7  (67.9-69.5)
Annual household income

<$15,000 434  (41.5-45.2) 450 (43.3-46.7) 484  (46.8-50.1)

$15,000-$34,999 49.1  (48.1-50.1) 51.2 (50.2-52.2) 539  (53.0-54.9)

$35,000-$49,999 56.0 (54.7-57.4) 58.6 (57.4-59.8) 620 (60.8-63.1)

$50,000-$74,999 59.4 (57.5-61.3) 62.1 (60.7—63.5) 67.2 (66.1 — 68.3)

>$75,000 64.8 (63.2-66.4) 68.1 (66.8—69.3) 70.4 (69.3-71.4)
Health insurance coverage

Yes 559 (55.3-56.5) 58.9 (58.3-59.4) 63.0 (62.5 - 63.5)

No 33.1 (30.8-35.5) 347 (32.2-37.3) 36.7 (34.3-39.1)

BRFSS, Behavioral Risk Factor Surveillance System; CI, confidence interval.

* Sigmoidoscopy or colonoscopy.

T Adapted from Use of colorectal cancer tests—United States, 2002, 2004, and 2006™; Morbidity and Mortality Weekly Report; 2008 March 14;

57(10);253-258.

* Age standardized to the 2006 BRFSS population ages 50 years or older.

$ Wald F-test of significance for differences across the three survey years, P < 0.001.
I Race and ethnicity are not mutually exclusive.

Medical Practice Rates

Several studies provided information about CRC screening rates in medical practices,
although we found no practice with uniform methods that could provide trend data over time.
One chart review study of a sample of 12 diverse primary care practices in Michigan in 2003
found that CRC screening rates varied from 24 percent to 60 percent of eligible patients being up
to date (FOBT in the past year, FS in the previous 5 years, or colonoscopy in the previous 10
years).* Another study examined CRC screening for 21,833 patients who were continuous
members of an integrated health plan in the Midwest for the 5-year period ending December 31,

28



2003. Using automated records, the authors classified 54 percent of patients as being up to date
for CRC screening (having received at least three FOBT Kits, one FS, one colonoscopy, or one
barium enema over that period).*

Frequency of Discussions about CRC Screening

We found no trend data about this topic, but we did find several relevant articles. One study
from 1998 to 2006 in southern California collected data from surveys with 191 physicians and
5,978 patients, asking about previous screening and discussions about several conditions,
including FOBT and FS.* In this study, 37 percent of patients had discussed FOBT with their
physician and 31 percent had discussed FS.

A second study audiotaped interactions between patients of the Veterans Health
Administration (VA) eligible for CRC screening and their physicians.”* The study defined nine
elements of informed decisionmaking and scored the occurrence of each element in 91
audiotapes of patients who had a CRC screening test ordered during that visit. Informed
decisionmaking elements included such issues as discussion of the patient’s role in
decisionmaking, discussion of alternatives, discussion of uncertainties, assessment of patient
understanding, and asking for patient preferences. The median number of elements addressed
was 1. No single element was addressed in more than 50 percent of interactions. Only 6 percent
of interactions discussed uncertainties or patient understanding. A telephone and in-person
survey asked 65 academic and community primary care physicians to present CRC screening to
the investigator as if the investigator were a patient.” Only 33.8 percent of respondents discussed
the patient’s role in the decision, 16.9 percent discussed benefits and risks of screening
strategies, and 10.8 percent provided alternative screening strategies.

A 2005 survey asked 270 primary care physicians connected with Northwestern University
Feinberg School of Medicine to rate the importance of various general communication tasks
relevant to CRC screening and to report how often they accomplish those tasks with screening-
eligible patients.>® Talking with patients was rated 9.5 out of 10 in importance; physicians
reported that they accomplished this with 84.4 percent of patients. Discussing colonoscopy was
rated 9.2; physicians reported accomplishing this with 84.8 percent of patients. Explaining test
benefits was rated 9.0; physicians reported that they accomplished this for 79.3 percent of
patients. Explaining test risks was rated 8.1; physicians reported this behavior for 63 percent of
eligible patients. Eliciting patient views or preferences was rated 8.0; physicians reported
accomplishing this for 65.7 percent of patients. Presenting more than one option was rated only
6.4 on the same scale and discussing FOBT was rated as 5.0; physicians reported accomplishing
an FOBT discussion with 54 percent of eligible patients.

This same study also examined videotapes from an existing dataset of primary care
encounters.>® The authors found 18 videotaped encounters from a database of 271 interactions
with patients’ ages 49 to 80 years in which the physician discussed CRC screening for the first
time. Two authors viewed each videotape to determine to what extent physicians achieved the
tasks they rated in the survey above. The benefits of the screening test were described in 28
percent of encounters; the risks were described in 0 percent of the encounters. In 28 percent of
videotaped encounters in which CRC screening was discussed, physicians elicited patient views
or preferences for CRC screening.

A survey of 2,501 patients of an integrated health care delivery system in southeastern
Michigan who were continuously enrolled from 1999 to 2003 was able to link patients’
responses to an automated health record system to determine CRC screening over the 5-year
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study period.>* Only 54 percent of this cohort was screened during the 5 years. About 80 percent
of respondents (50.4 percent response rate) reported having a discussion with their physician
about CRC screening. Of those having a discussion, 71 percent reported discussing colonoscopy
and 41 percent FOBT. About 66 percent of patients reported that their physician discussed the
pros and cons of different tests; 33 percent said that they had been asked about their preference
for different types of tests and 39 percent were offered a choice among available tests. The
association between those who had been offered a choice and receipt of a CRC screening test
was negative; in this case, being offered a choice was associated with a lower screening rate. The
usual length of these discussions and the relationship between patient report and actual
discussion was not reported.

In this report, we distinguish between discussions of CRC screening between physicians and
patients (covering such areas as pros and cons of screening options and eliciting patient
preferences) as opposed to a simple physician recommendation of CRC screening (which is
discussed in KQ 2). Although discussion and recommendation are not the same, recommendation
would likely be a part of most discussions of CRC screening between physician and patient.
Patient awareness of CRC screening is another likely result of CRC discussions. When there has
been no physician recommendation and when patients are unaware of CRC screening, it is likely
that there have been no discussions. Thus, lack of awareness and lack of a physician
recommendation are two of the more frequent reasons that people who have not been screened
give for not having obtained such tests.?*>’

Test-Specific Trends

Over time, the percentage of eligible people screened with FOBT and FS has declined while
the percentage screened with colonoscopy has increased. For example, the proportion of BRFSS
respondents who had had an FOBT within 1 year declined from 2002 to 2006: 21.6 percent in
2002, 18.5 percent in 2004, 16.2 percent in 2006. The percentage who had had a lower
endoscopy (either FS or colonoscopy) in the previous 10 years increased over the same period:
44.8 percent in 2002, 50.1 percent in 2004, and 55.7 percent in 2006.%

One national study examined the Medicare administrative database to determine trends in the
use of various CRC screening tests between 1995 and 2003. Medicare started reimbursing for
screening colonoscopy on July 1, 2001.%® In 1995, 18.0 percent of Medicare beneficiaries
received FOBT; in 2003, the figure was 14.3 percent. The percentage of people who received FS
in 1995 was 3.9 percent, decreasing to 1.2 percent in 2003. The rate for colonoscopy, by contrast,
rose: in 1995, 3.9 percent of Medicare beneficiaries received colonoscopy; in 2003, the figure
was 9.4 percent. The relative decline in FS and the relative increase in colonoscopy was greater
in white patients than in nonwhite patients. These changes were most pronounced after July
2001. These percentages are for screening received within a 1-year period, rather than the
percentage of people who are up to date. A second analysis examined the test-specific trends
within the Medicare population from 1998 to 2005, with similar findings.>

Other studies using information from the administrative databases of health plans or large
gastroenterology practices have also found increased use of screening colonoscopy after July
2001.49,60-62

In an important study of trends in specific CRC screening test use between 1992 and 2002 in
the Medicare population, use of FS increased from a mean rate per calendar-year quarter per
100,000 beneficiaries of 570.6 in 1996-1997 to 691.9 in 1999-2000 (after it was covered by
Medicare in 1998) and then decreased to 267.5 in 2002-2003, after colonoscopy coverage started
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in 2001.%% Colonoscopy use, by contrast, increased from a mean rate per quarter per 100,000
beneficiaries of 284.6 in 1996-1997 to 1,918.9 in 2002-2003. This study also found that the
percentage of CRCs diagnosed at an early stage rose for proximal but not distal cancers after
2001, indicating the effect of colonoscopy in detecting proximal cancers. Even with this increase
in screening associated with Medicare reimbursement, many Medicare beneficiaries remained
unscreened.

A study of CRC screening test use from 1998 to 2003 in the VA system, in which physicians
have no financial incentives to perform colonoscopy, found an increase in overall screening,
driven primarily by an increased number of FOBTs.** FOBT as a proportion of all screening tests
increased from 81.7 percent to 90.4 percent over the study period while screening colonoscopy
declined from 5.7 percent to 4.7 percent and FS declined from 8.3 percent to 3.6 percent. A 2007
study of 17,252 patients in the Western Region Tricare Insurance system of the Department of
Defense found that 71 percent of these beneficiaries were up to date with standard CRC
screening guidelines, and 83 percent of those who were up to date had had a colonoscopy within
the previous 10 years.®

Trends toward screening colonoscopy may be less pronounced among disadvantaged groups
than among the more advantaged. Although disadvantaged people (e.g., those without health
insurance) are less up to date with screening, those who are screened may be more likely to be
screened with FOBT than colonoscopy. One study conducted telephone interviews with 570
users of private physician offices (3 percent without insurance) and 500 registrants of county
health centers (44 percent without insurance) in a single geographic area of New York State.
Fifty-four percent of users of private physician offices and 28 percent of county health center
registrants had had colonoscopy within the previous 10 years, while more county health center
registrants had had an FOBT in the past year (31 percent private physician users versus 37
percent county health center registrants). Seventy percent of the private physician users and 55
percent of county health center registrants were up to date with national guidelines for CRC
screening.®

Beyond the United States, the International Colorectal Cancer Screening Network surveyed
CRC screening programs that started before May 2004.5” They found 10 organized CRC
screening programs in seven countries. Of these, five used FOBT only, three used FS only, one
used FOBT and FS, and one offered colonoscopy only. The program offering only colonoscopy
was in Poland; the United States was not listed as having an organized program. The FOBT
programs were split between gFOBT and iFOBT. A variety of pilot programs and research
initiatives were also listed.

Patient Preferences for CRC Screening Tests

We found several studies that asked people about their preferences for CRC screening tests.
In general, the studies found diversity of opinion, with some people preferring colonoscopy
(often because of its accuracy) and others favoring FOBT (often to avoid the discomfort and
inconvenience of colonoscopy).

One study recruited 323 colonoscopy-naive supermarket shoppers from a low-to-middle-
class neighborhood in Denver, Colorado.?® About half of respondents were non-Hispanic white
with most of the rest evenly split between African-Americans and Latinos. After a description of
the tests, 53 percent preferred FOBT and 47 percent preferred colonoscopy. Another study
recruited 212 primary care patients from the waiting rooms of 3 community health centers and
one academic medical center.® Patients were divided nearly equally among white, African-
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American, and Hispanic people. Of the guideline-recommended tests, 37 percent preferred
colonoscopy, 31 percent FOBT, 15 percent barium enema, and 9 percent sigmoidoscopy. One
further study recruited 4,042 people who were participating in a multi-center study (84 sites)
comparing fecal DNA testing with FOBT and colonoscopy.’ Eighty-nine percent of participants
were white. The participants were asked to complete a questionnaire after completing all three
study tests. When asked which test they preferred for routine testing, 45 percent selected the
fecal DNA test, 32 percent FOBT, and 15 percent colonoscopy.

Geographic Differences

We found no data on trends about differences in CRC screening rates by geographic factors;
we did find several relevant reports. Using 2001 BRFSS estimates, states varied dramatically in
the percentage of people having had an FOBT within the previous 2 years and in the percentage
of people ever having had FS or colonoscopy.’ For FOBT for white men, the rates ranged from
14.3 percent in Alabama to 43.7 percent in Vermont. For FS/colonoscopy for white men, the
rates ranged from 33.5 percent in Oklahoma to 63.5 percent in Delaware. For FOBT for white
women, the rates ranged from 11.6 percent in Alabama to 46.7 percent in North Carolina. For
FS/colonoscopy for white women, the rates ranged from 38.3 percent in Kentucky to 62.1
percent in North Dakota.

For FOBT for black men, the rates ranged from 4.7 percent in Alabama to 48.6 percent in
North Carolina. For FS/colonoscopy for black men, the rates ranged from 13.7 percent in
Tennessee to 56.4 percent in California. For FOBT in black women, the rates ranged from 10.5
percent in Alabama to 43.3 percent in Massachusetts. For FS/colonoscopy in black women, the
rates ranged from 35.6 percent in New York to 59.2 percent in Virginia.

The 2004 BRFSS found variation among the states in the percentage of respondents ages 50
years and older reporting having had either an FOBT within the previous year or lower
endoscopy within the previous 10 years.”? Rates ranged from 47.9 percent in Mississippi to 68.2
percent in Minnesota.

Health System Rates

The VA has a performance measure from medical record review for screening for people
ages 50 to 80 years (FOBT within the past year, FS within the past 5 years, or colonoscopy
within the past 10 years). With respect to being up to date on CRC screening, 78 percent of
patients were up to date in 2007 and 79 percent in 2008.” The VA system has annual CRC
screening rates from 1996 to the present. A few representative years are the following: 1996: 34
percent; 2000: 68 percent; 2004: 72 percent; and 2006: 76 percent.

NCQA, for its Healthcare Effectiveness Data and Information Set (HEDIS) commercial plans
and using the same definition for being up to date as the VA, reported for 2007 that 55.6 percent
of patients were up to date. The HEDIS measure is calculated from administrative data followed
by a chart review for patients with no evidence of screening. No HEDIS trend data were
available to us.

Overuse of CRC Screening

Although most of the previous discussion concerns underuse of CRC screening, overuse is
also a concern. The two aspects of overuse for which we found evidence in the literature are
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overuse in people who, because of severe comorbidity or advanced age, have little potential to
benefit and overuse of surveillance colonoscopy. By surveillance colonoscopy, we are referring
to colonoscopy for patients who have had a previous colonic polyp (and, usually, polypectomy).

Overuse among persons unlikely to benefit. We found no data concerning trends for
overuse but did find several relevant reports. Overuse of CRC screening has been documented in
three studies in the VA system, questioning whether some patients are being screened
inappropriately.”® Some patients are less likely than others to survive for the 5 to 10 years
necessary to have a chance of benefit from screening. In one study, 18 percent of patients given
an FOBT kit at a single VA facility had severe comorbidities.”® In the other two studies, of
multiple VA system sites, people with severe comorbidities were screened as often as people
with no co-existing illnesses.” "

Recently, the US Preventive Services Task Force (USPSTF) recommended that people over
age 75 not be screened routinely and that people over age 85 not be screened at all.® Thus,
screening people over age 85 may also be considered overuse of screening.

Overuse of surveillance colonoscopy. Another potential for overuse is the frequency of
surveillance colonoscopy after polypectomy. A 1999-2000 survey of a nationally representative
sample of 317 gastroenterologists and 125 general surgeons active in colonoscopy surveillance
(response rate 83 percent) asked for their suggestions for surveillance colonoscopy for four
clinical scenarios.”” One scenario, the finding of a hyperplastic polyp, confers no additional CRC
risk and requires no surveillance over routine screening. Yet 24 percent of gastroenterologists
and 54 percent of general surgeons recommended surveillance colonoscopy, most of them at a
frequency of 5 years or less. A second scenario, finding a single small adenoma less than 1.0 cm
in size, is generally classified as a “low risk” situation, and the MSTF guideline is surveillance
colonoscopy at 5 to 10 years.” Yet 52 percent of gastroenterologists and 77 percent of general
surgeons recommended surveillance colonoscopy every 3 years or more often. The authors
concluded that “these findings suggest considerable over-performance of surveillance
colonoscopy.””” A similar study of primary care physicians found even more frequent
recommendations for surveillance of low-risk patients.”® A study of endoscopists’
recommendations for repeat colonoscopy in 10 primary care practices in Virginia and Maryland
found that endoscopists often recommend colonoscopy more frequently than guidelines
recommend.® The mean number of years in which repeat colonoscopy was recommended by
endoscopists was 7.8 years following normal colonoscopy, 5.8 years following the finding of a
hyperplastic polyp, and 4.4 years following the finding of 1 or 2 small adenomas.

An innovative followup study of 1,297 participants in the Polyp Prevention Trial (an RCT of
a dietary intervention to prevent colorectal adenomas) found evidence of both underuse and
overuse of surveillance colonoscopy. Among patients with high-risk adenomas (who, according
to national guidelines, should receive surveillance in 3 years™), only 36 percent had received
surveillance within 3 years, and only 65.2 percent had had a surveillance examination within 5
years. Among patients with low-risk adenomas (who should receive surveillance only between 5
and 10 years of initial screening), however, 39.7 percent had had a surveillance examination
within 4 years.®?

Misuse Rates

We define misuse as performance of screening tests in such a way that benefits are reduced
or harms are increased compared with optimal performance. “Optimal” performance is
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sometimes difficult to define. Thus, we provide frequencies for clearly suboptimal performance
and harms that could be potentially reduced by improved procedures.

We found literature on three types of misuse regarding FOBT: use of in-office FOBT when
the literature is clear that home FOBT is preferable, nonreturn of FOBT cards given to patients,
and nonfollowup of positive FOBT results with a full colon examination. We also found
literature on two types of misuse of colonoscopy: high rates of adverse events such as colonic
perforation and bleeding and nondetection of important colonic lesions. We found little data
concerning trends for these problems and thus present the current situation as documented in the
literature.

Reliance on in-office FOBT is clearly a problem of misuse, substituting a less effective test
for a more effective one.?® A 1999-2000 national survey of primary care physicians found that
32.5 percent of physicians used in-office FOBT exclusively; another 41.2 percent used a
combination of in-office and home-based FOBT.2* Nearly one-third of patients in the 2000 NHIS
who reported having an FOBT said that the only test they had had was an in-office FOBT.2
Whether these percentages have changed after this study was done remains unclear.

Another type of misuse of CRC screening tests is nonreturn of FOBT cards given to patients.
We found only one study concerning this issue, an RCT of an intervention to improve return of
FOBT cards in a VA primary care clinic.% In the control (usual care) arm of this study, 51.3
percent of patients returned the FOBT cards they were given (mean time to return cards in this
group was 143 days).

Still another type of misuse is nonfollowup of positive FOBT screening results. We found
one study in an integrated health care system that examined trends between 1993 and 2005 in the
percentage of positive FOBTSs that were followed by a complete diagnostic examination within
1 year.®® This percentage increased from between 57 percent and 64 percent in 1993-1996 to
between 82 percent and 86 percent in 2000-2005. The authors noted the introduction during
those periods of tracking systems and screening guidelines.

Other studies provided information about follow-up rates for positive FOBTS but not trends
over time. Two studies from the VA (data from 2000-2002) have documented lack of followup
of positive FOBTSs. One study of national VA data found that 41 percent of patients with a
positive FOBT had not received or been referred for a follow-up test (either colonoscopy or
barium enema) within 6 months.?” A second study at a single VA center examined chart reviews
on 538 men who had had a positive FOBT. About 77 percent were referred to gastroenterology;
only 44 percent underwent full colon examination within 12 months.?® In a study of positive
FOBTSs (76 percent from a screening FOBT) in a large integrated health care system (data from
2004-2006), fewer than 10 percent of patients had no action taken; colonoscopy was completed
in 62 percent within a year.* Three older single-institution studies®®? (one using 1986 data, one
using 1998 data, and one using 1993 data) and one study of community medical practices (using
1994-1996 data)® examining positive FOBTs from screening programs found from 23 percent to
46 percent of patients had no follow-up colon evaluation.

A 1999-2000 survey of 182 health plans (52 percent response rate) by the National Cancer
Institute found that only 41 percent of plans had any system for delivering and/or monitoring
CRC screening use; 25 percent had a mechanism for reminding patients when they are due for
screening; 16 percent had a system for reminding physicians when a patient is due. Fewer than
15 percent of plans monitored receipt of follow-up care after a positive FOBT.*

Another form of misuse is a high rate of adverse events during or after colonoscopy. We
found no data on trends for this topic, but we did find two important reports to highlight. One
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study examined the Medicare database to count adverse events requiring an emergency
department visit or hospitalization within 30 days of a colonoscopy.? The risk of colonic
perforation was about 0.6 per 1,000 colonoscopies. The risk of gastrointestinal bleeding or
transfusions was 2.1 per 1,000 in a group that was screened and did not have a polypectomy and
8.7 per 1,000 in a group that had a polypectomy. Some patients also suffered a cardiovascular
event within 30 days: 9.9 per 1,000 procedures in the screening but no polypectomy group and
23.4 per 1,000 in the polypectomy group. Adverse events increased with age; people over age 85
suffered more than twice as many adverse events as people ages 66 to 69. A systematic review
that pooled US studies before January 2008 found a combined rate of serious complications of
screening colonoscopy of 2.5 per 1,000 procedures, with 85 percent of the complications
occurring in patients who had had a polypectomy.®

Misuse of colonoscopy also includes lack of detection of important lesions. Studies have
found that from 2.1 percent to 5.9 percent of people diagnosed with CRC had had a colonoscopy
within 3 years of the cancer diagnosis,*®® raising the issue of missed cancers. One study of
back-to-back colonoscopies done on the same day found that 6 percent of adenomas at least 1 cm
in size and 13 percent of adenomas 6 to 9 mm in size were missed on the first colonoscopy.*®
Other studies of CRC found by short-term follow-up colonoscopy after previous colonoscopy
have raised the same question.®*%

One variable that has been studied to provide insight into important missed lesions at
colonoscopy is the adenoma detection rate. Several studies have shown variation among
endoscopists in this rate. One factor associated with adenoma detection rates at colonoscopy is
withdrawal time, which is the time required for the endoscopist to withdraw the colonoscope
after full insertion.*%® Although longer withdrawal times are associated with increased
detection of advanced adenomas (i.e., adenomas greater than 1 cm in size, or with dysplastic or
villous components), longer times are also associated with increased detection and removal of
small, low-risk polyps of uncertain clinical importance. A follow-up study found that instituting
a practice-wide policy of at least 8 minutes for withdrawal reduced variation in adenoma
detection rates among endoscopists; specifically the new policy increased detection of any
neoplasia from 23.5 percent to 34.7 percent and increased detection of advanced adenomas from
5.5 percent to 6.3 percent of subjects.'® Thus, most of the increase in adenoma detection was
due to detection of nonadvanced adenomas.

Another factor associated with lower adenoma detection rates is depth of insertion, in
particular the percentage of colonoscopies in which the cecum was reached. One study used an
Ontario, Canada, database to explore the percentage of colonoscopies that were coded as
incomplete (i.e., did not reach the cecum), finding variation in incomplete rates.'%®
Colonoscopies performed in a clinician’s office were more likely to be incomplete than ones
performed in an academic center (24.6 percent versus 12.6 percent). The percentage of
incomplete colonoscopies declined over time (18.9 percent in 1999 to 10 percent in 2003).
Similar data are not available from the United States.

Summary

National surveys show that CRC screening rates have been slowly increasing since 2000,
reaching 50 percent to 60 percent in 2006. Screening rates in medical practices are also at about
the same level. There are disparities in screening between white people and other racial and
ethnic groups; Hispanic people have some of the lowest screening rates. Low income, low
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educational level, and lack of health insurance are also associated with lower screening rates.
States vary greatly in CRC screening rates.

The increase in CRC screening since 2001 has come primarily from increasing rates of
colonoscopy; use of FS and FOBT has declined. This national trend toward increased
colonoscopy and reduced FOBT is different than trends within the US VA program and in other
countries, where FOBT remains the most common screening test.

In addition to underuse of CRC screening, good evidence suggests underuse of adequate
discussions about CRC screening. For some patients, discussions do not provide comparative
information about the benefits and risks of alternative strategies or do not allow patient
participation in decisionmaking. For other patients, likely no discussion with their clinicians
takes place at all.

In addition to the evidence of underuse of CRC screening and discussion is evidence of
overuse. Some people are screened who have severe comorbidities and are unlikely to benefit.
Older people above an age at which benefits are limited are also likely being screened.
Surveillance colonoscopy after polypectomy is probably also occurring too frequently, thus
reducing capacity for screening colonoscopy and increasing discomfort, inconvenience, and risk
for many people.

Misuse of screening is also a problem. Some people receiving in-office rather than home
FOBT, others not returning FOBT cards, and people with positive FOBTS not getting appropriate
followup. Few health plans have systems for monitoring and improving these problems. Misuse
of colonoscopy occurs because adverse events occur (e.g., bleeding or colonic perforation) and
because endoscopists miss important lesions (and perhaps find and remove unimportant lesions).
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Chapter 4. Results

This chapter presents the results of our evidence review for the following four key questions
(KQs): KQ 2, factors associated with colorectal cancer (CRC) screening; KQ 3, interventions
that have been tested to increase CRC screening; KQ 4, current capacity in the United States to
increase CRC screening; and KQ 5, methods for tracking and monitoring the use and quality of
CRC screening. As noted in Chapter 2, we identified 3,029 citations from our searches
(Appendix A)." Figure 2 documents the disposition of articles for the review. Working from 861
articles retrieved for full text review, we included 139 for background and excluded 571 at this
stage. A total of 72 studies (74 articles) qualified for inclusion for KQ 2, 21 studies (22 articles)
for KQ 3, 12 studies for KQ 4 and 8 studies for KQ 5.

Appendix C-1 provides the detailed
evidence tables for KQs 1, 2, and 3.
Appendixes C-2and C-3 present Titles and abstracts identified |, Citations excluded
individual quality ratings for randomized through searches n=2165
clinical trials (RCTs) and observational '
studies, respectively. Appendix C-3
provides detailed abstractions for KQ 4. .| Aticles publihed as sbstractcnly
Appendix C-4 provides detailed
abstractions for KQ 5. Evidence tables for

Figure 2. Quorum tree/disposition of articles

each key question are presented in A

alphabetical order by last name of the first |52 ex 2cies retieved

author. :Lilgit articles excluded:

As noted in earlier chapters, an overall
. 110  Study not conducted in US

assessment of the CRC screening and 155 No original research/analysis

related factors requires evaluation of 25 Yrong gat)cl:)lamtg)sr.\/semng

sources of heterogeneity, including FE it A

clinical context, population served, and 40 Data collection prior 10 1998
ublished too late for inclusion

for the randomized control trials (RCT),
the type of comparator. CRC screening is

conducted in a variety of clinical contexts B gy e
and assessed through the completion of

one or several tests (i.e., fecal occult -y PO0L Qually
blood test (FOBT), done at home or in the

office, and/or some type of endoscopy v

(i.e., flexible sigmoidoscopy [FS],

colonoscopy, or double contrast barium s reviowt

enema [DCBE]). Most studies we n-e

assessed measured the outcome of KO- 29

screening by completion of a FOBT at KQi- 12

home, and included one or more of these _ _

endoscopy tests. However, since national e one K.

guidelines about which tests should be
used and when have been altered several times over the period of time for which we were

i Appendixes and evidence tables cited in this report are available at
http://www.ahrq.gov/downloads/pub/evidence/pdf/crcuse/crcuse.pdf.
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reviewing studies (i.e., 1998-present day), the assessment of screening rates has also changed
over time and is somewhat problematic to analyze. For the studies assessed under KQs 2, 3, and
4, there is a strong reliance on self-reported screening rates, with fewer studies incorporating
claims data analysis in the assessment of CRC screening.

An additional source of heterogeneity is the type of studies conducted for each type of KQ
and the descriptive or analytic nature of the literature. For KQ 2, we found the largest number of
studies but all are based on observational data, primarily collected retrospectively through cross-
sectional or cohort designs. Because of the extensive variables explored in relation to CRC
screening, we present the findings for this KQ in much less detail than the other KQs, focusing
on the study characteristics and overall results specific to each type of factor that may be
associated with screening.

This literature is characterized by a few articles together constituting a single study. We refer
to studies in the text and cite all relevant articles for each study; article and study counts,
therefore, frequently do not match. Our summary tables below feature groups of studies
organized by the factors that may be associated with CRC screening (KQ 2), the different types
of interventions that have been tested to increase screening (KQ 3), or the types of studies that
have been done to assess capacity for screening (KQ 4) and monitoring of use and quality of
screening (KQ 5). We have organized the studies in each summary table such that those rated as
good quality are listed first and organized alphabetically by the first author’s last name, followed
by fair quality studies organized in the same way. The summary tables also provide information
to identify the study (author, and date of publication), study design, population and setting,
sample size, study quality, intervention (when relevant), comparators, and results.

KQ 2: What Factors Influence the Use of Colorectal Cancer
Screening?

Key question (KQ) 2 focuses on the factors that are associated with the use of CRC
screening. These factors can relate to either patient or provider characteristics and to the
interaction between the provider and patient. Other factors that could be associated with the use
of CRC screening may be system-level characteristics, such as involvement of nonclinician staff
in screening, use of reminder or recall systems, having an organized referral system, or the size
or type of the medical practice.

We identified a total of 72 studies (74 articles) rated good or fair quality that examined
different factors that are associated with the use of CRC screening®22}42:46:55-57.65-66.88106-168 (a0 4
good or fair quality. For these studies, we categorized the factors into five topic areas: 1) patient
level factors that influence CRC screening; 2) physician factors (physician characteristics,
physician-patient connectedness, and physician recommendations); 3) patient and physician
communication; 4) periodic health exams or annual checkups; and 5) system level factors that
may be associated with screening rates. We also identified two articles that focused on patient
level predictors of followup among patients who have received a positive FOBT result and
present them separately under the patient factors section of this chapter.®1¢®

Studies for this KQ are presented somewhat differently than those for the other KQs.
Because of the vast number of studies this section includes, we start by presenting findings from
three nationally representative samples of respondents where the investigators present overall
findings that are not stratified by some factor (e.g., race, sex). For these three studies,?****** we
present the absolute screening rates in order to provide benchmarks for assessing how screening
rates change when other factors are presented separately in the remainder of this section. We
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then present the results of the four primary patient characteristics of demographics, access to
care, personal health or risk factors, and psychosocial factors that are associated with CRC
screening. For each of these characteristics, we then summarize the findings from the three
national studies and present adjusted odds ratios (AOR) and other statistics as appropriate. After
presentation of the three national ‘overview’ studies, we follow that section with all additional
studies that present findings for each of the seven topic areas that may be associated with
screening. In each of these sections, we provide summary tables of the key studies that examined
the corresponding factor. In each table, we also present the overarching results by using the
symbols of “1” or “|” to provide a quick assessment of each study’s findings specific to the key
variables and the outcome of CRC screening (i.e., the “1” means there is a positive association
between the variable and CRC screening, and the “|” means there is a negative association).
Because this KQ includes so many studies, we think the use of these symbols helps the reader to
understand what the overall results convey. Since this KQ presents descriptive findings from
observational studies, we have not provided an assessment of the strength of evidence here.

The following presents the study characteristics and overview of results for each of the seven
topic areas potentially associated with CRC screening.

Patient Factors: Overview

The majority of studies that have examined factors that predict the likelihood of CRC
screening have focused on patient characteristics. We identified a total of 56 studies that we rated
as good or fair quality that reported findings related to this topic,!%2#%46°5-56.65,106-109,111-126,128-
134,136-138,141,144-147,149-151,155-158,160-163,165-166 that we rated as gOOd or fair quality that reported
findings related to this topic. We also included two studies that examined patient level factors
that predict followup after a positive FOBT result.28%

For patient factors, we categorized studies into four primary topics:

e patient demographics: studies that explore the relationship between characteristics such as
age, sex, income, insurance status, race, ethnicity, and acculturation and the completion of
various CRC screening tests.

e access to care: studies that explore the impact on CRC screening rates of having a regular
source of care, recently visiting a provider at least once, and proximity to health care
facilities.

e personal health or risk factors: studies that focus on the relationship of health factors (e.g.,
health status, obesity) or healthy behaviors (e.g., obtaining screenings for other cancers);
or risk factors (e.g., family history of CRC, personal history of other cancers) or risky
health behaviors (e.g., smoking, sedentary lifestyle, alcohol use) to the outcome of CRC
screening by any test.

e psychosocial factors: studies on patient knowledge, attitudes, beliefs, and perceptions
related to either CRC or screening for that type of cancer.

All the studies for KQ 2 present observational data collected either through surveys of self-
reported screening rates or through analysis of claims data. These studies include those that
report on national, state, regional, and local samples of respondents or patients. These studies
yield a broad array of findings in a variety of populations and examine a large number of patient
factors and their relationship to CRC screening; dealing with all of them simultaneously risks
presenting an unnecessarily complex synthesis. For that reason, we have adopted an analytic
strategy for this KQ in which we initially describe the three studies that have the most nationally
representative samples and that did not stratify their results by any factors (e.g., race,
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ethnicity).?****! In our view, these studies provide a broad overview of the issues and findings
and provide a robust basis for then analyzing studies with a narrower focus.

Patient Factors: Three Nationally Representative Studies

Overview of national studies of patient characteristics. Study characteristics. Three
studies examined the overall patient characteristics that seem to predict CRC screening in a
national sample.?>*®*>! We rated all three studies as good quality. All relied on national survey
data for their analysis; specifically, all used National Health Interview Survey (NHIS) data, with
two presenting findings from 2000%**! and one from 2005.%° All three presented findings for
respondents ages 50 or older.?*¢** All three explicitly excluded from their analysis people
reporting a prior diagnosis of CRC.#4%1>!

The studies varied slightly on how they assessed the outcome of CRC screening. Two studies
used the same definition (that respondents who reported an FOBT within the past year or an
endoscopy within the past 10 years were adherent with national screening guidelines).?*° The
remaining study defined adherence to screening as obtaining an FOBT in the past year, an
endoscopy within the past 10 years, or both, for screening purposes. They defined this variable as
“time-screening adherence” and included those who reported being screened as part of a routine
physical examination, because of a specific problem, as a followup to another screening test, or
because of family history of CRC."*

Overview of results. For the three studies, we present the overall findings for each of the
categories of patient characteristics that may influence screening rates: demographics, access to
care, personal health or risk factors, and psychosocial factors (Table 6). For each set of findings,
we present only those screening rates or adjusted odds ratios (AORs, with 95 percent confidence
intervals or significance levels) specific to being current with any CRC test (per the authors’
computation of their outcomes variables); we do not present findings for specific tests in this
section unless the authors limited their measurement of CRC screening to only one or two tests.
“Significant” in this discussion means statistically significant at least a P = 0.05 level.

Table 6. Overall findings from the three national studies for each category of patient characteristics

Patient
Characteristic Overall Findings

Patient demographics

Age All 3 studies reported that CRC screening rates increase for each age group, until the older age
range (> 75 for 1 study'>* and > 80 for the other 2 studies®**®), at which point screening rates
appear to decline slightly.

Sex Findings from both studies of 2000 NHIS data indicated that females were slightly less likely to
be screened than males (AOR, 1.16 of males compared with female; 95% Cl, 1.03-1.31*" and
AOR, 0.89 of females coméoared with male; 95% ClI, 0.80-0.9921). By 2005, screening rates did
not differ on this variable.*

AOR, adjusted odds ratio; Cl, confidence interval; CRC, colorectal cancer; NHIS, National Health Interview Survey.
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Table 6. Overall findings from the three national studies for each category of patient characteristics

(continued)

Patient
Characteristic

Overall Findings

Race

Blacks and whites did not differ significantly in adjusted screening rates in any of the three
studies, though they did in absolute rates.”**®*** When the race category of “other” was
included, 1 study reported that this group was less likely to be screened when compared with
whites (AOR, 0.67; 95% ClI, 0.50-0.9221); another study found no difference in screening rates in
the “other” race group compared with whites.*®

Ethnicity

Hispanics were less likely to report being screened than non-Hispanic whites in 1 study using
2000 NHIS data (AOR, 0.73; 95% CI, 0.58-0.92),"** but the other 2 studies had no significant
differences for this factor (after adjustment). One study reported a nonstatistically significant
trend that Asians were less likely than whites to report being screened (41.7% and 50.0%,
respectively; P = 0.07).%°

Income

Only 2 studies reported findings by income. One reported a significant difference in screening
rates between respondents living in higher income households and those in lower income
households (a 45.5% screening rate for those reporting an income < $20,000 and a 53.2%
screening rate for those with incomes at or above $75,000; P = 0.006).46

Insurance

All 3 studies reported findings based on whether respondents had health insurance or not. Each
demonstrated that persons with no insurance were significantly less likely to report being
screened than those who had any type of insurance (10.1% to 24.1% of those with no insurance
had been screened compared with 40% to 68.2% of those with insurance).**®1>*

Other factors
(education level
and marital status)

All 3 studies reported findings indicating that subjects with higher education and those who were
married were more likely to have completed CRC screening.“*®*%!

Access to care

Access to care

Both having a usual source of care and visitian that provider at least once in the past year were
consistently associated with CRC screening.?*%*!

Personal health or risk factors

Personal health/
risk factors

Family history of cancer, particularly CRC; personal history of another (non-CRC) cancer; use of
other cancer screening (i.e., mammogram, Pap test); and never or former smokers were
positively associated with CRC screening in all three studies.?**®**! General health status,
alcohol use, and obesity may be variables associated with screening but the findings were less
consistent.

Psychosocial factors

Psychosocial

The most common reason for not being screened (either “ever” or “within the recommended time

factors period”) is that the respondent “never thought about it."”*"°
Other findings
Other findings The 3 studies also reported findings that are not presented here because they were not found to

be associated with CRC screening or were not reported across all 3 studies. One study reported
the association between metropolitan statistical areas and screening rates and found no
relationship.151 The same study also reported screening rates by region of the country and found
that those living in any areas other than the West were less likely to report current screening
(AOR, range 0.79-0.82).'*

Demographics. All three studies examined demographic characteristics, including age, sex,
income, insurance status, race, ethnicity, acculturation, and other factors such as education and
marital status. The adjusted screening rates reported for each study appear in Table 7. We then
discuss the factors that one or more of the three studies reported as predictors of CRC screening
rates. None of these studies adjusted for or reported findings for factors related to acculturation
(i.e., English-language proficiency, foreign birth, years living in United States).

Age. For the three studies,

2148151 sereening rates gradually increased for each age group from

the age groups from 50 to 70 years. One study using 2000 NHIS data found that older patients
were more likely to be screened than younger patients. Relative to the referent group (50-54
years), respondents 55-59 years of age were slightly more likely to report being screened (AOR,
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Table 7. Adjusted CRC screening rates by key patient-level demographic characteristics, for three national

studies

Demographic Characteristics

Ata et al., 2006
2000 NHIS*

Seeff et al., 2004*
2000 NHIS'

Shapiro et al.,
2008
2005 NHIS

% (95% CI)

% (95% CI)

% (95% CI)

Overall screening rates

Home FOBT within past year

15.1 (14.3-15.9)

17.1 (16.2-17.9)

12.0 (11.3-12.7)

Endoscopy within past 10 years

17.6 (16.8-18.4)

33.9 (32.9-35.0)

45.2 (44.0-46.4)

Either test within recommended time

25.8 (24.9-26.7)

42.5 (41.4-43.5)

50.0 (48.8-51.2)

35.3 (33.9-37.2)

40.4 (38.7-42.1)

45.9 (43.8-48.0)

56.5 (54.3-58.6)

52.3 (50.1-54.5)

60.2 (58.0-62.3)

40.7 (37.6-43.9)

50.3 (47.2-53.4)

41.0 (39.7-42.4)

48.7 (47.1-50.3)

Age
50-54 19.7 (17.9-21.7)
55-59 25.6 (23.3-27.9)
60-64 26.7 (24.4-29.1)
65-69 30.9 (28.5-33.5)
70-74 30.5 (27.9-33.3)
75-79 26.5 (24.4-28.6)
80+

Sex
Female 23.9 (22.8-25.1)
Males 28.0 (26.6-29.5)

44.5 (42.9-46.1)

51.7 (49.9-53.4)

Married and living with partner

28.7 (27.4-30.0)

46.3 (44.9-47.7)

53.2 (51.6-54.7)

All others

20.9 (19.8-22.1)

36.6 (35.0-38.1)

44.4 (42.8-46.0)

Education

< High school

17.8 (16.3-19.3)

31.4 (29.5-33.3)

37.0 (34.6-39.6)

High school

24.0 (22.4-25.6)

40.2 (38.3-42.0)

46.9 (44.8-49.0)

Some college

27.0 (24.8-29.4)

46.2 (44.1-48.3)

54.2 (52.3-56.2)

College graduate

32.6 (30.2-35.2)

54.0 (51.5-56.5)

60.7 (58.7-62.6)

Post-graduate

38.4 (35.2-41.7)

Race

Non-Hispanic whites

27.3 (26.3-28.3)

43.6 (42.5-44.7)

51.1 (49.8-52.4)

Non-Hispanic blacks

22.7 (20.1-25.6)

37.8 (34.9-40.7)

43.5 (40.6-46.5)

Other

28.7 (24.5-33.0)

38.2 (27.7-49.8)

Ethnicity

Hispanic

15.8 (13.5-18.5)

29.9 (26.4-33.3)

34.2 (30.6-37.9)

Asian

38.7 (32.8-44.9)

Annual household income

<$20,000

19.6 (18.1-21.1)

35.2 (33.0-37.3)

37.4 (35.4-39.5)

$20,000- 34,999

25.6 (23.6-27.6)

41.1 (38.4-43.7)

475 (45.1-49.9)

$35,000- 44,999

25.1 (22.1-28.0)

$35,000- 54,999

44.1 (41.0-47.3)

50.1 (47.2-53.1)

$45,000- 65,000

27.5 (24.7-30.2)

$55,000- 74,999

>$65,000

31.8 (29.7-33.9)

46.6 (42.0-51.2)

54.4 (50.9-57.9)

>$75,000

56.6 (52.8-60.3)

58.5 (55.3-61.7)

Insurance status

No (none)

10.1 (8.0-12.6)

18.1 (11.2-24.9)

24.1 (19.2-29.7)

Yes (coverage of some type)

Private only

27.0 (26.1-28.0)

44.4 (41.0-47.8)

48.7 (45.9-51.5)

Medicare only

40.0 (34.8-45.1)

44.6 (39.0-50.3)

Medicare + private/Medigap

50.1 (44.4-55.8)

58.1 (50.7-65.2)

Medicare + Medicaid

45.1 (38.7-51.6)

Medicaid only

27.6 (21.1-35.2)
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Table 7. Adjusted CRC screening rates by key patient-level demographic characteristics, for three national
studies (continued)

Shapiro et al.,
Ata et al., 2006™"  Seeff et al., 2004 2008
2000 NHIS* 2000 NHIS' 2005 NHIS*
Demographic Characteristics % (95% CI) % (95% CI) % (95% CI)
Military - - 68.2 (63.8-72.4)
Other/multiple carriers -- 37.8 (34.4-41.2) 49.7 (42.8-56.6)
Cl, confidence interval; CRC, colorectal cancer; FOBT, fecal occult blood test; NHIS, National Health Interview Survey; ‘--*, data not reported

for corresponding range of responses.

* Multivariate adjustments were made for all independent variables in their analysis.

T Adjusted for all other variables in their analysis except for mammography and Pap test use.
* Adjusted using predictive margins for all other characteristics in their analysis.

1.51; 95% ClI, 1.24-1.84),>* as were those 60-64 years (AOR, 1.41; 95% Cl, 1.41-2.05)**! and
even more so for those 65-69 (AOR, 2.14; 95% ClI, 1.75-2.62) and 70-74 (AOR, 2.20; 95% ClI,
1.80-2.70)."" The other study using 2000 NHIS data reported the same trend (compared with
subjects 50-59 years, AOR 1.45; 95% ClI, 1.26-1.67 for those 60-69 years and AOR, 1.69; 95%
Cl, 1.41-2.03 for those 70-79%"). The study using 2005 NHIS data showed a similar trend and
presented findings as age-adjusted percentages; 42.6 percent of those 50-59 years of age (95%
Cl, 40.4-44.8 percent), 56.6 percent of those 60-69 years (95% CI, 54.4-58.7 percent); and 57.2
percent of those 70-79 years (95% Cl, 54.5-59.9 percent) reported being screened for CRC.*

In all three studies, however, screening rates were lower for the oldest category of patients
relative to the adjacent age group;*>*®**! the two 2000 NHIS studies reported an AOR of 2.08 for
those 75 years of age and older (95% Cl, 1.70-2.53)"*! and AOR of 1.25 for those 80 years and
older (95% Cl, 1.01-1.56).%* The study of 2005 NHIS data showed a similar trend: 49.9 percent
of respondents 80 years or more years of age reported being current with CRC screening (95%
Cl, 46.1-53.8 percent).

Sex. For the two studies of 2000 NHIS data, the reported screening rate was slightly lower
among females than male.”*** In one, males were more likely to report screening than females
(AOR, 1.16; 95% ClI, 1.03-1.31),*! and in the other females were less likely to report being
screened (AOR, 0.89; 95% CI, 0.80-0.99).* The study of 2005 NHIS data found no difference
between screening rates of males (49.2 percent; 95% CI, 47.4-50.9) and females (50.4 percent;
95% Cl, 48.7-52.2; P = 0.29).%® For the two studies that presented screening rates for FOBT
within the past year or endoscopy within the past 10 years, one reported no difference in FOBT
or endoscopy screening rates among males and female,* and the other found similar screening
rates for FOBT and only a slightly lower rate of endoscopy screening for females compared with
males (AOR, 0.77; 95% Cl, 0.69-0.86).%

Race. Comparisons are more challenging for the reports of CRC screening by race because
the three studies reported the findings somewhat differently. All three studies reported findings
for whites and blacks; all three reported adjusted rates that show no difference between blacks
and whites.?**®* |n the two studies of 2000 NHIS data, blacks had a slightly nonstatistically
higher odds ratio but not a statistically significant different rate of CRC screening than whites (as
the referent group for both studies).?**** One study also reported CRC screening for the race
category of “other,” which could include Asians, American Indians, and others; it found that this
group was less likely to report being screened than whites (AOR, 0.67; 95% CI, 0.50-0.92).%
Another study also reported a current screening rate of 40.3 percent (95% Cl, 27.7-54.4;

P = 0.07) for subjects in the “other” race category.*

Ethnicity. All three studies provided CRC screening rates for Hispanics. One study reported

that Hispanics were statistically less likely than whites to be screened for CRC (AOR, 0.73; 95%
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Cl, 0.58-0.92);"*! the other two studies showed that there was no statistically significant
difference between Hispanics and “non-Hispanic” whites (AOR, 0.92; 95% ClI, 0.75-1.12% for
Hispanics with whites as the referent group; and adjusted percentage of 45.9% for Hispanics;
95% Cl, 41.7-50.2%; compared with 50.2% for non-Hispanic whites; P = 0.06).

We have included Asians in our discussion of ethnicity throughout this chapter; in places, we
present study findings specific to subgroups of Asians (Chinese, Japanese, Korean,
Vietnamese).*® One study reported findings specific to Asians: the percentage reporting being
screened vxgs lower than the figure for whites (41.7 percent and 50.0 percent, respectively;

P =0.07).

In terms of the combination of racial/ethnic differences, one study highlighted unadjusted
and adjusted screening rates for Hispanics and blacks,*** whites had the highest and Hispanics
had the lowest proportions of adherence to timely screening. Compared with whites, Hispanics
were 50 percent (P < 0.001) less likely to be adherent, and blacks approximately 23 percent
(P < 0.01) less likely to be adherent. After multivariate adjustment (for all independent variables
in their analysis), the difference between blacks and whites disappeared (AOR, 1.13; 95% Cl,
0.95-1.35) but remained statistically significant for Hispanics (AOR, 0.73; 95% ClI, 0.58-
0.92).>! The other two studies reported similar findings in the unadjusted and adjusted rates for
the different racial and ethnic groups.?*® In one study, race was no longer a predictor of FOBT
use when the rates were adjusted:* in another, adjustment for all the other factors in their
analysis weakened the association between screening and Hispanic ethnicity (45.9 percent for
Hispanics and 50.2 percent for non-Hispanics; P = 0.06).*°

Annual household income. Two studies reported findings based on annual household
income,*®*! using slightly different income categories. Using the annual household income
group of $20,000 or more as a referent, one study found that each higher income group was
slightly more likely to report being screened; the group reporting an income of $65,000 or more
was among those most likely to report being screened (AOR, 1.28; 95% CI, 1.04-1.58)."! In
another study, screening rates differed significantly between low-income and high-income
groups: 45.5 percent screening rate for those < $20,000, and 53.2 percent screening rate for those
> $75,000 (P = 0.006).%°

Insurance status. All three studies reported findings based on whether respondents had health
insurance; and all demonstrated that those with no insurance were statistically significantly less
likely to report being screened than those who had any type of insurance.?****! Using those
without insurance as the referent group, both studies of 2000 NHIS data reported those with any
insurance were more likely to report being screened than those without (AOR, 1.42; 95% ClI,
1.05-1.93" and AOR, ranges 1.66-1.93, with statistically significant 95% Cls?!). The study of
2005 NHIS data demonstrated a similar finding; 31.6 percent of those without insurance versus
43.0 percent to 67.9 percent of those in other insurance categories reported screening
(P < 0.0001).

Two studies reported screening by type of insurance. For 2000 among those with any
insurance, those with private insurance were the least likely to be screened (AOR, 1.66; 95% ClI,
1.28-2.15) and those with a combination of private insurance and Medicare or Medigap were the
most likely to be screened (AOR, 1.93; 95% ClI, 1.44-2.59).%! For 2005 among those with any
insurance, those with Medicaid were the least likely with insurance to report being screened
(43.0 percent; 95% CI, 35.7-50.6) and those from the military were the most likely to be
screened (67.9 percent; 95% Cl, 63.3-72.1).%°

Other factors: Education level and marital status. Education level and marital status
consistently reported as associated with CRC screening. All three studies reported that
respondents with lower levels of education had lower levels of CRC screening than better
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educated groups. For 2000, both studies reported that those who finished high school or had any
education beyond that level were more likely than those who did not complete high school to
report being screened (AOR, range 1.27-2.08 with “less than high school” as the referent
group;*®* AOR, range 1.27-1.83 with “less than 12 years” as referent group). For 2005,
reported a similar trend; rates of CRC screening increased as education levels rose (ranging from
47.9 percent to 55.5 percent compared with 43.8 percent for those with less than 12 years of
education; P = 0.01).%

With respect to marital status, all studies reported that being married was associated with
CRC screening.?t#®1>!

Access to care. Access to care is a patient-level characteristic that many studies in our
review examined. These three studies each reported two measures of access to care—whether an
individual has a “usual (or, regular) source of care” and the frequency or recency of contact with
the provider (i.e., number of visits in past year or time since the last visit).?*®**! Table 8
provides the adjusted rates for variables related to access to care.

Table 8. Adjusted CRC screening rates by patient-level variables of access to care for three national studies

Ataetal, 2006  Seeff et al., 2004~  Shapiro et al., 2008™
2000 NHIS 2000 NHIS' 2005 NHIS?
% (95% CI) % (95% CI)

Access to Care Variables at
the Patient Level

% (95% Cl)

Access to care

Usual source of care

Yes 27.0 (26.1-28.0) 44.2 (43.2-45.3) 51.9 (50.7-53.1)
No 10.1 (8.0-12.6) 17.8 (14.9-20.8) 24.7 (20.8-29.0)
Number of physician visits in
past years
None 14.8 (12.6-17.0) 19.5 (16.8-22.5)
1 36.2 (33.3-39.1) 40.2 (37.3-43.2)
2-5 44.6 (43.0-46.3) 52.5 (50.7-54.3)
>6 51.7 (49.9-53.5) 59.8 (58.0-61.6)

Time since last doctor visit

< 6 months

28.9 (27.8-30.0)

> 6 months-1 year

22.9 (20.3-25.8)

>1-2 years 11.2 (8.4-14.7)
>2 years 3.7 (2.3-5.9) - -
Cl, confidence interval; CRC, colorectal cancer; NHIS, National Health Interview Survey; ‘--*, data not reported for corresponding range of

I’r*els\ﬁl)l(jﬂis\(j;riate adjustments were made for all independent variables in their analysis.
T Adjusted for all other variables in their analysis except for mammography and Pap test use.
* Adjusted using predictive margins for all other characteristics in their analysis.

Usual source of care. All three studies found that those respondents who reported having a
usual source of care were more likely to obtain CRC screening than those who did not have a
usual source of care.?****! The two studies of 2000 NHIS data each reported significant
differences in rates of CRC screening between those who had a usual source of care and those
who did not (AOR, 1.61; 95% ClI, 1.17-2.21*" and AOR 1.65; 95% Cl, 1.30-2.09).* For 2005,
findings for adjusted rates were similar; 51.0 percent of those with a usual source of care (95%
Cl, 49.7-52.3%) and 30.5 percent of those without a usual source of care (95% ClI, 26.5-34.8%;
P = 0.0001) were screened.*®

Frequency or recency of visits to physician. All three studies provided similar findings: those
who had visited a physician more frequently in the past year or had seen a doctor more recently
were more likely to report being screened for CRC.**®*>! |n one study, those with no physician
visits in the past year were significantly less likely to obtain screening than those who visited a
physician at least once (AOR, range 2.40-4.68)." In another, those who had visited a physician
within the past 1 to 2 years were less likely to have had a CRC screening test than those who had
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visited within the past 6 months (AOR, range 2.76-7.59 with less than 2 years as the referent
group).’ The third study did not report adjusted rates for this variable; unadjusted rates appear
in Table 8.%°

Personal health factors and risk factors. Personal health factors are defined as
characteristics from respondents’ family history or personal health history (e.g., prior polyp
removal, screening behavior with regard to other cancers, general health status, family CRC
diagnosis) that would place them at increased risk for CRC or that may be related to healthy
behaviors that could influence the extent to which they obtain regular CRC screenings. Risk
factors for health problems that may be related to CRC screening include smoking, sedentary
lifestyle, poor eating habits, obesity, and any factor that may place a person at increased risk for
developing CRC. Table 9 presents the absolute rates of these variables as reported by the three
national studies, followed by a discussion of findings for each.?!40:%!

Table 9. Adjusted CRC screening rates by patient-level personal health or risk factors for three national
studies

Ataet al., 2006  Seeff et al., 2004~ Shapiro et al., 2008"

2000 NHIS' 2000 NHIS* 2005 NHIS®

Health or Risk Factors % (95% CI) % (95% CI) % (95% ClI)
Family history of CRC

Yes 30.6 (29.3-32.0)* 59.7 (56.5-62.8) 68.3 (64.9-71.5)

No 23.8 (22.4-25.3) 41.4 (40.2-42.5) 48.8 (47.6-50.1)
Personal history of cancer

Yes 32.3 (29.6-35.0) 55.1 (51.8-58.3) 63.9 (61.0-66.8)

No 24.9 (24.0-25.9) 40.6 (39.5-41.7) 47.8 (46.5-49.0)
General health status

Excellent 30.1(21.8-32.1) - --

Very good 27.7 (26.1-29.4) - --

Excellent/good

42.6 (41.4-43.8)

Excellent/very good/good

Good

24.6 (23.0-26.3)

50.5 (49.1-51.9)

Fair

21.1 (19.1-23.4)

Fair/poor

42.4 (40.1-44.7)

48.1 (45.7-50.4)

Poor

20.1 (17.2-23.3)

Body mass index (kg/m°)

Underweight

17.6 (13.3-22.8)

Normal (<25)

25.5 (24.0-27.0)

405 (38.7-42.2)

49.1 (47.1-51.0)

Overweight (25-29)

27.6 (26.1-29.2)

43.6 (41.9-45.3)

51.2 (49.4-52.9)

Obese (>30)

26.6 (24.7-28.5)

44.3 (42.1-46.5)

50.5 (48.4-52.7)
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Table 9. Adjusted CRC screening rates by patient-level personal health or risk factors for three national

studies (continued)

Health or Risk Factors

Ata et al.,
2006151
2000 NHIS

Seeff et al., 200421

2000 NHIS

Shapiro et al., 200846

2005 NHIS

% (95% CI)

% (95% CI)

% (95% CI)

Mammogram within 2 years

No

19.1 (17.0-21.2)

24.0 (21.7-26.5)

Yes

49.2 (47.6-50.9)

60.6 (58.7-62.4)

Pap test within 3 years

No

24.1 (21.6-26.7)

33.3 (31.0-35.8)

Yes -- 46.8 (45.2-48.3) 56.0 (54.0-57.9)
Physical activity
None 20.5 (19.3-21.7) 35.3 (33.8-36.7) 41.9 (40.3-43.5)

Moderate/somel/irregular

29.6 (27.6-31.6)

44.7 (42.3-47.1)

55.3 (52.9-57.6)

Regular or meet/exceed

33.3(31.3-35.5)

51.2 (49.2-53.3)

57.6 (55.9-59.7)

recommendations
Smoking status
Never/nonsmokers 25.1 (23.8-26.5) 41.3 (39.8-42.9) 49.2 (47.6-50.7)
Former/quitters 30.9 (29.3-32.6) 48.2 (46.5-49.9) 56.0 (54.2-57.9)
Current/smokers 18.2 (16.3-20.3) 35.3 (32.6-38.0) 37.8 (34.9-40.8)
Alcohol use
None -- 38.6 (37.2-40.0) 43.4 (41.7-45.0)

1-14 drinks/week

47.2 (45.8-48.7)

56.8 (55.2-58.4)

> 14 drinks/week

437 (39.0-48.5)

53.0 (48.7-57.2)

Cl, confidence interval; CRC, colorectal cancer; NHIS, National Health Interview Survey; ‘--*, data not reported for corresponding range of

responses.

* For this study, findings reported were for “family cancer history” not specific to CRC.™

T Multivariate adjustments were made for all independent variables in their analysis.

* Adjusted for all other variables in their analysis except for mammography and Pap test use.
8§ Adjusted using predictive margins for all other characteristics in their analysis.

Health factors. Family history of CRC or other cancer, personal history of other non-CRC
cancers, and use of mammograms or Pap tests were all found to be consistently associated with
CRC screening rates.”>***>! One study used “family cancer history” that was not specific to
CRC,; those who reported this as part of their history were significantly different from those who
did not (AOR, 1.27; 95% CI, 1.13-1.43). Findings in another study were specific to a family
history of CRC and reported a stronger association between screening rates; those with a family
history were more than twice as likely to report being screened as those who had none (AOR,
2.04; 95% ClI, 1.73-2.40).%* The third study did not present the adjusted rates for this variable;
unadjusted rates appear in Table 9.4

Three studies assessed the relationship between personal history of other (non-CRC) cancers
and CRC screening. Two studies found this variable to be strongly associated with CRC
screening (AOR, 1.08; 95% ClI, 0.93-1.25;** AOR, 1.24; 95% ClI, 1.12-1.37;* adjusted
percentage of 59.8 percent screening rate for those with a personal history versus 48.3 percent
for those without; P < 0.0001%).

Two studies reported use of mammograms and Pap tests.?“® In one study, analyses for use of
mammograms were adjusted for all variables in their analysis except sex and Pap test use, and
those for use of Pap tests were adjusted for all variables except sex and mammogram use and
also for hysterectomy history.?! For the association between mammography use and CRC
screening, the AOR was 2.96 (95% ClI, 2.50-3.50); for Pap tests the AOR was 2.41 (95% ClI,
2.03-2.86). The second study did not provide adjusted rates for these variables.*® Their
unadjusted rates indicate that 60.6 percent of females who had obtained a mammogram in the
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past 2 years versus 24.0 percent of females who had not and 56.0 percent of those who had
obtained a Pap test in the past 3 years versus 33.3 percent of those who had not reported
obtaining CRC screening within recommended time intervals.*®

Findings specific to the association of general health status with CRC screening differed
across studies. One study found little difference in CRC screening rates between respondents
who considered themselves to be in excellent or good health and those in fair or poor health
(AOR, 1.07; 95% ClI, 0.94-1.22).%* The other two studies reported that higher levels of perceived
health seemed to be associated with higher CRC screening rates (AOR, range 0.73-0.90 with
“excellent” as the referent group for one study™* and 48.7 percent adjusted rates for those in
“excellent/very good/good” health and 54.3 percent in “fair” or “poor” health; P < 0.0001%).

Risk factors. Risk factors reported by these studies included smoking status, obesity, physical
activity, and alcohol use.?****** In two studies, current smokers were less likely than never or
former smokers to be screened (AOR, 0.82; 95% ClI, 0.70-0.95%" and adjusted percentage of 41.5
percent screening rate for smokers compared with a 53.3 percent rate for former smokers and a
45.2 percent rate for those who never smoked; P < 0.0001%°). One study reported no significant
differences based on current or former smoking.**

None of the studies reported body mass index as a predictor of CRC screening. All three
found that even some or moderate, as well as regular, respondents who reported some type of
exercise had higher screening rates than those who reported no exercise.?" ¢!

Alcohol use was reported in two studies.?**® One found that those who reported 1 to 14
drinks per week were more likely to report being screened than any other group (AOR, 1.14;
95% ClI, 1.03-1.26).2! The other study also reported significant differences specific to alcohol
use; those who reported 1 or more drinks per week being more likely to be screened (adjusted
percentages of 52.8 percent for those drinking 1 to 13 drinks/week (95% ClI, 51.5-54.4%) and
51.9 percent (95% CI, 47.3-56.4%) for those drinking 14 or more drinks/week; compared with
46.5 percent (95% Cl, 44.8-48.3%) for those reporting no alcohol use: P < 0.0001).%

Psychosocial factors. Two studies presented analyses based on reasons for never undergoing
screening or undergoing screening beyond the recommended time intervals and include aspects
of knowledge, attitudes, beliefs, or perceptions (i.e., psychosocial factors) that may be associated
with CRC screening use.?**® One study using 2000 NHIS data examined reasons for not
obtaining screening compared two age groups of respondents (those 50-64 years compared with
those > 65 years) and reported that lack of knowledge of either the FOBT or endoscopy as a test
was a common barrier to undergoing either test (52.0 percent of those 50-64 years of age and
50.7 percent of those 65 or older reported this barrier for FOBT; 49.7 percent and 50.7 percent,
respectively, reported this barrier for endoscopy).? Far fewer respondents reported any of the
following reasons for not being screened, putting it off, or believing they did not need the test:
expense or lack of insurance, the pain, unpleasantness, or embarrassment of having the test.
Proportions ranged from 0.3 percent to 12.2 percent among those 50-64 and from 0.1 percent to
12.5 percent among those 65 or older.?

The study using 2005 NHIS data presented proportions of responses for the same items of the
survey;*® they compared individuals who never had had an FOBT or endoscopy with those who
had had the test before but not in the recommended time interval. Results indicated that about
half of the respondents reported “never thought about it” as a reason for not being screened ever
(adjusted percentage of 53.9 percent (95% CI, 52.0-55.7%) for FOBT and 51.8 percent (95% ClI,
49.9-53.6%) for endoscopy) or within the time interval (adjusted percentage of 51.7 percent
(95% Cl, 50.0-53.4%) for FOBT and 48.7 percent (95% Cl, 47.0-50.4%) for endoscopy).* Far
fewer respondents reported any of the psychosocial factors as reasons for not being screened ever
or on time, such as their beliefs about testing (“did not need it”, adjusted percentage ranges of
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10.3 to 12.2 percent), or their perceptions that the tests were too painful/unpleasant/embarrassing
(adjusted percent ranges of 0.8 to 2.0 percent).* Neither study commented on the extent to which
any of these factors may relate to overall screening rates.

Patient Factors: Overview of Additional Studies

Here we present information from other studies that present findings from a national,
regional, or local database, but that stratified their findings on one or more particular patient-
level factor (e.g., age, sex, race, ethnicity). We highlight these studies in the sections specific to
the variable of interest. To reduce the potential for redundancies, we only present the study
characteristics and overview of results for each group of studies, and not a detailed description of
all the studies included in this section.

In addition to the three overview studies, we included 53 studies
134,136-138,141,144-147,149-150,155-158,160-163,165-166 rated as gOOd or fair quality. We present findings in
summary tables for studies that had significant or particularly important or interesting results
specific to that patient-level variable. Each table first presents studies rated as good quality listed
in alphabetical order by first author’s last name, followed by studies rated as fair quality that are
also listed in alphabetical order by the first author’s last name. Also, because we are reporting
findings for a large number of studies, we have attempted to streamline the text such that detailed
statistics (e.g., confidence intervals [CI]) are only presented in the summary tables and overall
findings are presented in the text describing the studies. We also describe, just in text, other
studies that provide supporting or contradicting results for each category of factors.

Although a large number of studies may have included the factors as presented in the
following sections, we only present additional description in the text and include in the tables
those studies that specifically aimed to explain whether the factor of interest for the section was
related to CRC screening (rather than simply looked at a large number of factors). In some cases
(for studies specific to both racial and ethnic differences), we include one study in more than one
summary table. However, to minimize the discussion as much as possible, we generally present
one study only once in a table and a few studies are not presented in summary tables at all
because their findings support others presented. At the summary of each factor, we then briefly
reference all of the other studies that included the factor in their final multivariate analyses and
whether and how they found the factor to be associated with CRC screening.

Age. Study characteristics. All studies discussed in this section included age in their analysis
of factors associated with CRC screening of their sample. Two studies, both rated fair quality,
focused on the association between age and CRC screening (Table 10); both presenting results
for patients 65 years or older.>**® One study presented self-reported findings from a national
database of responses to the 2003 Health Information National Trends Survey (HINTS);>> we
include it here (instead of as an overview study) because the authors explored screening
specifically among older people (ages 65-89 years). The second study analyzed 2002-2003
Medicare physician/supplier billings claims data from three states (Florida, Illinois, and New
York)."® The HINTS study focused on the outcome of screening as defined by national
guidelines (i.e., FOBT in the past year or FS/colonoscopy in the past 10 years), whereas the
Medicare claims study defined CRC screening as any test (i.e., colonoscopy, FS, double-contrast
barium enema, or FOBT) obtained during the study period (2002-2003).* In terms of the “age”
variable, one study focused on comparing those who were ages 65-74 years with those who were
75-89 years of age™ the other categorized the age variable into four groups (ages 65-69; 70-74;
75-79; and 80 or more years).**®

1-2,42,55-56,65,106-109,111-126,128-
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Table 10. Studies of the association of age with CRC screening

Author, Year
Study Design

Population Variables

Setting Primary Outcome Potential Associated

Sample Size of Interest for Predictors Confounders/ with CRC

Quality Study Aims Review Examined Considered Screening* Results (95% CI)

Berkowitz et al., Assess beliefsFOBT (within past Age (65-74 Gender, race, 1 Older patients Older patients were
2008 and year)or FSor  vs.75-89  income, (75-89 years) more likely than

perceptions of colonoscopy in years)
Cross-sectional, risk about past 10 years

education,
marital status,

younger patients to be
up to date with CRC

retrospective, CRC and (self-report) family history of screening (AOR, 1.92;

national gaps in CRC, health 95% ClI, 1.32-2.79;
knowledge status, regular P < 0.001)

HINTS (2003) about source of care,

respondents 65- screening in annual MD
89 years old adults aged visits,
65-89 years knowledge
N =1,148 (583 