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KEY POINTS

e Arecommendation from a trusted source of primary care is one of the strongest predictors
of whether screening does or does not occur.

¢ In order to achieve the highest possible population-wide screening rates, primary care cli-
nicians must embrace the responsibility to screen their entire enrolled patient population,
institute several overarching general approaches to screening, and implement a combina-
tion of evidence based interventions.

e The result of following the road map outlined in this review is that more patients will be
screened, more cancers prevented, and fewer preventable cancer deaths will occur.

Screening for cervix, colorectal, breast and prostate cancer has led to substantial re-
ductions in disease-specific and overall cancer mortality, and screening high-risk pop-
ulations for lung cancer has been demonstrated to reduce mortality by at least 20%. "+
Screening for all of these cancers has been shown to be cost-effective and rank
among the most cost-effective of all preventive interventions.® In certain scenarios
combining screening and treatment, screening for prostate cancer is cost-effective.*
Achieving high rates of cancer screening, however, is very difficult. Numerous barriers
related to how care is organized and delivered in the United States, as well as barriers
related to the lives of patients, the neighborhoods they live in, their personal attitudes
and beliefs, the availability of primary and specialty care, and financial resources must
all be addressed to ensure that the highest possible number of patients derive the
proved benefits of cancer screening.®

Responsibility for promoting screening varies from country to country. Many high-
resource nations that provide some form of national health care centralize the respon-
sibility for recommending and delivering screening services.® When done well, high
population-wide screening rates are achieved. Primary care clinicians in many of these
countries reinforce the recommendation to be screened but are not primarily
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responsible for implementing screening. In the United States, although numerous parts
of the health system contribute to screening, responsibility to deliver cancer screening
services falls principally on primary care clinicians. For most patients whether or not
their primary care clinician recommends that they be screened for a particular cancer
is a determining factor in whether screening occurs.”-® This article focuses on the role
of primary care clinicians and primary care-based systems in achieving the highest
possible screening rates for the populations they serve and provides a roadmap for pri-
mary care clinicians and their teams to increase screening within their practices.

On a personal note, the authors of this article are all primary care physicians with
many combined years dedicated to clinical and public health practice. We know
how easy it is to be caught up in the day-to-day rhythms of acute and chronic care
management while addressing the multitude of demands on time, resources, and
attention. But cancer is the leading cause of death before age 85 years and the leading
cause of premature mortality in our nation. Cancer screening will prevent more prema-
ture deaths than almost anything else we do in our practices. Failing to achieve the
highest possible rates of cancer screening is very costly as measured by avoidable
advanced cancer diagnoses and cancer-related death. Mobilizing our clinical teams
to help all patients in every community overcome barriers to cancer screening repre-
sents one of our best opportunities to reduce the devastating impact of cancer for all.

BARRIERS TO SCREENING

Numerous barriers must be addressed and overcome to increase screening rates. A
brief summary of these barriers follows.

Health System Barriers

Individuals who are uninsured and/or do not have access to a primary care clinician
are far less likely to be up to date with cancer screening than patients who have health
insurance and a trusted source of primary care.®'° Usually, but not invariably, patients
enrolled in fully integrated health systems that combine a closed network of clinicians
with health insurance are more likely to receive screening recommendations and re-
minders and to be up to date with screening than patients covered by traditional
open network health insurance.'! Aspects of practice organization, particularly prac-
tice autonomy and level of support services, correlate with higher screening rates.?

Patient-Related Barriers

Although insurance status is a predominant barrier to screening, other patient-related
characteristics affect screening. Patients with lower income, lower educational
achievement, and less social support are less likely to be up to date with cancer
screening. Regardless of income and insurance status, individuals who are less inter-
ested in preventive care, actively resistant to screening for cancer, or who must prior-
itize issues other than health care are less likely to be screened. Cultural factors,
language barriers, and certain beliefs, such as nihilism and fatalism, correlate with
lower likelihood of being screened.’® In general, African American, Asian, Hispanic,
and Native American/Alaska Native populations are more frequently affected by
most of the barriers outlined earlier, which likely contributes to the lower prevalence
of screening in these groups compared with other populations.?'*

Practice Barriers

Health system and patient-related barriers are intimately tied to the type, number, and
complexity of obstacles that a particular primary care practice must overcome to
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screen all patients. Federally qualified health centers, (FQHCs) and other practices
predominately caring for low-income, nonmajority, uninsured, or Medicaid insured
populations will find it far more difficult to reach high practice-wide screening rates
than practices predominately providing care for a Medicare and commercially insured,
higher income population. For example, only 44% of patients cared for in our nation’s
FQHC'’s are up to date with colorectal cancer screening compared with the national
rate of 68.8%.'%1° Regardless of the challenges that a practice must identify and over-
come, no primary care practice can reach the highest possible screening rates without
a deliberate, comprehensive, evidence-informed, sustained practice-wide plan and
commitment to screen every eligible patient enrolled in the practice. This invariably re-
quires leadership, practice champions, and commitment to do whatever is necessary
to reach everyone, including commitment to address the barriers that must be
overcome.

GENERAL PRINCIPLES OF SCREENING

Every practice should be committed to improving practice-wide screening rates.
Several fundamental steps must be followed, and specific capacities must be avail-
able to guide quality improvement. This section reviews foundational elements
required to improve screening, followed by discussion of specific evidence-based
interventions.

A Practice-Wide Screening Policy

Every practice must precisely identify and define their cancer screening goals: what
diseases will be screened for; who will be screened, including age to start and stop
screening; what tests will be used; and if a shared decision-making process will be
used.'” These decisions should be in accord with evidence-based cancer screening
guidelines. Constructing high-quality cancer screening guidelines is a complex,
expensive, time-consuming process requiring an independent evidence review, an
expert, independent guideline authorship panel, and external feedback and review.
No practice can reproduce this process on their own. All practices should rely on
expert guidelines.

Although numerous organizations develop cancer screening guidelines, the guide-
lines written by the American Cancer Society and the United States Preventive Ser-
vices Task Force are the most widely known, respected, and influential.'® Both
groups follow the process described by the National Academy of Science for how
to write trustworthy guidelines.’® The recommendations by the USPSTF and ACS
are very similar but not identical (Table 1).?°?' The Affordable Care Act requires
that most commercial plans cover all costs of cancer screening tests that receive
an A or B rating from the USPSTF.2? Prostate cancer screening is rated as a C; the
other 4 receive an A or B rating. Although considering other cancer screening guide-
lines is reasonable, the guidelines authored by these 2 major groups should form the
basis for practice-wide screening policies.

Defining the Population to be Screened

One of the most important advances in primary care-based screening has been the
increasing acceptance of responsibility to screen the entire enrolled population asso-
ciated with the practice. This broad definition of the practice denominator forms the
basis of population-based screening. Figuring out the total list of patients for whom
the practice is responsible is demanding. Two approaches are commonly used to
identify the list of enrolled patients. In some cases, such as closed panel insurance
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Table 1
Age to start cancer screening: US Preventive Services Task Force (USPSTF) and American Cancer
Society (ACS)
USPSTF ACS
Colorectal cancer Age 50 y Age 45y
Breast cancer Universal screening Universal screening
at age 50 y; ataged45y;
shared decision- shared decision-
making at 40-49 y making at 40-44 y
Lung cancer Age 55y Age 55y
Cervical cancer Age 21y Age 25y
Prostate cancer Shared decision- Shared decision-
making at age 55y making at age 50 y

plans or traditionally capitated plans, patients can be assigned to specific clinicians
from a total list of patients who are signed up with a practice. For most of the practices,
panels are defined by the visit history. For example, enrolled patients for whom the
practice assumes responsibility may be defined by the group of patients who have
made a visit within the past year or 2 visits anytime in the previous 2 years. In any
case, the practice must be able to define the list of patients and the screening status
of each of those patients.

The practice-wide screening rate is determined by measuring the percent of all pa-
tients enrolled in the practice who are eligible for screening and who are up to date
with the recommended screening test option. (For colorectal cancer and cervical can-
cer, patients need to be up to date with one of the screening tests from a menu of
options.)

Measurement

All quality improvement is predicated on the ability and commitment to measure and
report outcomes. In the case of cancer screening, the practice must be able to mea-
sure and report practice-wide screening rates and rates for each clinician and
generate lists of patients who are not up to date. It is often useful to also identify pa-
tients who have never been screened for a particular cancer because these individuals
are at particularly high risk for presenting with advanced disease.

Electronic Health Records as Quality Improvement Tools

When the quality “movement” first began, some practices developed stand-alone reg-
istries to track screening results. Today, more than 90% of primary care practices use
electronic medical records, and almost every practice relies on the electronic health
record (EHR) to serve as their quality measurement tool.?®> EHRs have become one
of the most important quality improvement aids in all of health care and certainly in pri-
mary care. At a minimum, EHRs must function as a registry for all quality initiatives, but
the modern-day EHR should do much more. Ideal attributes of a high-functioning EHR
in support of cancer screening are listed in Box 1.2

Mobilizing the Whole Clinical Team

A hallmark of primary care-based quality improvement efforts is a deliberate effort to
mobilize the entire clinical team to achieve quality outcomes. Even highly motivated
clinicians who strive to recommend screening at every available opportunity cannot,



Increasing Cancer Screening Rates in Primary Care

Box 1
Ideal electronic health record attributes in support of cancer screening

Data gathering
Family history, including generating a genogram
Past medical history
Personal habits, such as tobacco use and alcohol
Exposures that affect cancer risk, such as occupational and environmental exposures
Cancer screening history, including tests performed, dates, and results

Generate reminders
Produce effective, automated reminders at the time of visits
Produce patient reminders

Manage population health
Generate lists of individuals up to date with screening with contact information
Determine practice-wide screening rates and screening rates for each clinician’s panel

on their own, overcome a multitude of screening barriers. Models of team-based care
are the patient-centered medical home (PCMH)?° and advanced primary care (APC).%®
Practices earning designation by the National Committee for Quality Assurance
(NCQA) such as a PCMH achieve, on average, higher levels of screening for cervical,
breast, and colorectal cancers.?” Specific potential roles for team members include
identification of screening status; instituting prompts, reminders, or placing a test or-
der to be signed by the clinician; managing patient outreach and reminders; educating
patients about how to complete screening tests; tracking results and generating
prompts for tests that are not completed; and facilitating follow-up for those who
test positive on initial testing. These varied roles can be met by different categories
of team members. Some practices employ screening navigators who can address
many of these functions and often play an enhanced role in working directly with pa-
tients to overcome unique obstacles that may be rendering their participation more
difficult. Greater attention to the role of navigation and navigators follows.

Recommending Screening at Every Visit

A screening recommendation by one’s personal source of primary care during a pa-
tient visit is a highly effective intervention; patients who receive a recommendation
are far more likely to participate in screening than those who do not.?-%° This recom-
mendation must be delivered clearly and with conviction; patients should not perceive
the recommendation as just an option to consider. Preventive care visits, often
referred to as wellness visits, present particularly good opportunities to recommend
and arrange cancer screening.®' Screening recommended during a visit for this, or
any other purpose, such as for acute care or chronic disease management, is often
called opportunistic screening. Incorporating screening into both visit categories
must be a priority for all primary care practices and all clinicians. Although relying
only on recommendations to screen given during visits is not a sufficient strategy to
achieve the highest possible rates, these recommendations are crucial and can result
in reasonably high screening rates. Every practice should strive to ensure that eligible
individuals receive age- and risk-appropriate screening recommendations during all
visits, regardless of the purpose of the visit. Striving to recommend cancer screening
at every opportunity, although almost impossible to perfectly achieve, represents a vi-
tal opportunity to increase screening.

Wellness Visits

A series of studies found the concept of the annual check-up to be ineffective.®? This
research resulted in gradual abandonment of the annual check-up and a period where
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the role of some form of regular visit dedicated to wellness or prevention was aban-
doned. These findings, however, were counterbalanced by a series of studies
revolving around the value of preventive visits to increase cancer screening rates.*®
These findings have gradually catalyzed a redefinition of preventive care visits, culmi-
nating in CMS’s creation of an annual Wellness benefit as a part of the Affordable Care
Act.3* Many insurance companies now encourage their enrollees to have wellness
visits and provide incentives to clinicians to conduct these visits.

Unlike the annual check-up from decades ago, which did not include crisply defined
elements linked to evidence-based guidelines, the modern-day annual wellness visit
usually specifies a minimal set of elements that must be included in order to meet re-
quirements for billing. These elements are usually derived from evidence-based guide-
lines. Adoption of wellness visits varies substantially, and use of the Medicare annual
wellness visit benefit has been low.3® Although the highly prescriptive nature of the
wellness visit requirements help ensure that important services are provided at the
visit, this model also creates an administrative burden for practices. In fact, fulfilling
the visit requirements demands a coordinated team-based approach; many practices
do not have the infrastructure or have not created the processes to smoothly deliver
wellness visits.

Opportunistic Screening

Administering vaccines to children at every opportunity, including visits for acute con-
cerns, has become a care standard.®® This approach is supported by use of immuni-
zation registries and standing practice-wide orders. A similar approach can be taken
to preventive care for adults; recommending cancer screening to those due for
screening as a part of sick visits or visits for chronic disease management represents
a crucial strategy to maximize screening rates. Incorporating screening into as many
visits as possible is a proven and necessary strategy.

In order to achieve the aspirational goal of recommending screening at every visit,
practices must implement team-based solutions to overcome impediments to
screening. Obstacles to opportunistic screening must be systematically addressed.
These obstacles include short duration of visits and competing agenda, including
addressing patient concerns, managing disease, and implementing other aspects of
preventive care, yet can be overcome by such strategies as delegating nonphysician
personnel to implement cancer screening tests via standing orders. Variable capac-
ities of EHRs to facilitate screening may enhance or impede opportunistic screening.

INTERVENTIONS TO INCREASE CANCER SCREENING

In addition to cancer screening policies, standing orders, mobilization of the clinical
team, and screening at every visit, several practice-based interventions directed at
the clinical team function have been proved to increase screening rates. These are
summarized in Boxes 2 and 3.

Financial Incentives and New Payment Models

Over the past 15 years, increasing emphasis has been placed on the provision of high-
quality care. Emerging innovative risk-based payment models and new Medicare pay-
ment systems provide variable reimbursement for services based on level of quality
achieved. As outlined in the Medicare Access and CHIP Reauthorization Act of
2015 (MACRA), CMS is now transitioning to the Quality Payment Program. This pro-
gram rewards high-quality care through 2 mechanisms: Advanced Alternative Pay-
ment Models and the Merit-based Incentive Payment System (MIPS). The most
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Box 2
Fundamental requirements to increase cancer screening in primary care

1. Commitment to increase cancer screening rates

. A clearly defined screening policy—based on well-established cancer screening guidelines
. Reliance on a high-performing electronic health record

. Screening at every visit

. Encouraging wellness visits

o v A W N

. Embracing population management

important element in the MIPS program is level of achievement in evidence-based
quality measures. Several cancer screening measures are included in essentially all
quality-based payment models. Linking quality and payment has led to profound
changes in the organization of primary care practice. Many practices have instituted
steps to improve quality, have sought training, hired additional staff, instituted mea-
surement, and learned how to incorporate quality improvement into routine practice.
MACRA is designed to give practical options for small practices to allow them to
participate. Failure to participate places limits on the reimbursements practices are
eligible to receive.®’

Payment for quality has been instituted inconsistently throughout the country. For
some clinicians in some systems, “pay for performance” has become an important in-
fluence, a true paradigm shift. For payment and incentives to effectively promote prac-
tice, dollars at stake should be substantial, either contributing to higher
reimbursement through attainment of high-quality or avoiding payment penalties for
the failure to achieve quality milestones. Interestingly, penalty avoidance has been
shown to be a somewhat more effective way to affect practice than a positive
incentive.>®

Continuous Quality Improvement

The most commonly used model of continuous quality improvement (CQl) is called
rapid cycle improvement, and the most common specific procedure is called Plan-
Do-Study-Act (PDSA). PDSA cycles encourage practices to come up with a plan,
execute throughout the practice or in part of the practice, measure the effect of the

Box 3
Primary care interventions proved to increase cancer screening

1. Financial incentives and new payment models
. Continuous quality improvement

. Clinician reminders

. Audit and feedback

. Patient reminders or prompts

. Population management

. Screening navigation

0 N o U A W N

. Combining multiple interventions
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intervention, and then either spread the intervention to the entire practice, continue the
intervention, or alter it to try something else. The PDSA model discourages inaction
and overstudy. Regardless of the model used, primary care practices are encouraged
to be consistently engaged in the process of improving quality of care. One systematic
review of the effects of implementing CQIl and PDSA revealed definite but small im-
provements in care. Failure to achieve greater progress seemed to relate, in part, to
incomplete implementation of the model.*°

Population Management

One of the most important advances in clinical quality improvement related to preven-
tion and chronic disease management has been the integration of population manage-
ment methodology into primary care practices and broader health care systems.
Population management is a general term referring to a set of activities that occur
outside of clinical encounters designed both to capture important characteristics
and clinical milestones for all patients enrolled in a system or individual practice, as
well as to implement interventions that encourage and help patients receive preventive
care, often without requiring an office visit.*°

True population management demands that the system or practice has ways to
reach out to individual patients outside of clinical encounters to encourage them to
alter their behavior, come in for care, or to get a test. Most cancer screening popula-
tion management studies are theory based and evaluate various ways to contact and
prompt patients to participate in cancer screening. The most commonly evaluated
methods of outreach are by letter, phone call, or, more recently, text. In some cases,
reminders are tailored to take advantage of patient preference for a particular
approach to screening where more than one screening test can be chosen. The rela-
tive efficacy of these different types of interventions varies depending on the popula-
tion being studied. In general, all types of reminders can increase participation in
cancer screening. Phone reminders, with or without tailoring, are usually found to
be more effective than mailed interventions.*'*?> On the other hand, some systems
that have long-standing, mature mailed patient reminder programs have achieved
very high colorectal screening adherence.***4

Quality Measures—A Two-Edged Sword

Although linking quality care to payment can change clinician and health system
behavior, pay for performance can promote screening for some cancers and simulta-
neously reduce the emphasis on screening for others. Although screening, with or
without a shared decision, is recommended for 5 different cancers, quality measures
exist only for colorectal cancer, cervix cancer, and breast cancer—but only for women
older than 50 years. In the absence of a quality measure, less than 15% of eligible in-
dividuals have been screened for lung cancer, and prostate cancer screening has
declined significantly in the past decade.*® Unlike the situation for the other cancers,
the relevant metric for prostate cancer screening should be proportion of patients
offered shared decision-making, rather than proportion actually screened, because
prostate screening guidelines call for shared decision-making rather than routine
screening.

Clinician Reminders

Reminders directed at primary care providers (PCPs) to improve cancer screening
rates have been in use for many years and have evolved with the increasing sophisti-
cation of record keeping technology and increasing array of screening options used
for cancer early detection and prevention. Paper flowcharts filled in by hand and
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handwritten tickler files have largely transitioned to EHR-generated automated re-
minders with integrated decision support and test ordering. Provider reminders
have been consistently identified as one of the key provider-centered facilitators to
promote cancer screening. Conversely, lack of a reminder or tracking system has
been cited as a provider-centered barrier to screening, along with lack of time, forget-
fulness, acute care visits, patient comorbidities, and patient refusal.*¢~*¢ Before the
advent of EHRs, use of reminder systems was sporadic. In a 1990 survey of
community-based primary care physicians, only a quarter were using any formal
mechanism to promote cancer screening, with only 17% reporting use of a reminder
system.*® Although EHRs generally include some type of reminder capability, their uti-
lization is far from universal. In a 2014 national survey, only 49% of PCPs reported
availability of EHR support for breast cancer screening and 46% for cervical cancer
screening. Designation as a PCMH was associated with a greater likelihood of having
a system in place. As recently as 2016, only 45% of FQHCs reported using provider
reminder systems.®® In a 2015 survey of Indian Health Service Tribal facilities, only
65% were using a health care provider reminder system for colorectal cancer (CRC)
screening.®’

Manual, computer-generated, and EHR-embedded reminder systems are all in use,
and all of them have been shown in well-controlled studies to be effective, although
resulting improvements in cancer screening rates vary based on practice setting and
cancer test. A 2019 Cochrane review determined with moderate certainty that manually
generated paper reminders improve physician adherence to cancer screening with a
median improvement of 8.5% over usual care.®> A 2017 Cochrane review of
computer-generated reminders delivered on paper found that such interventions
“probably slightly” improve provider adherence to preventive guidelines, although
the review was not limited to cancer screening. The median improvement was 6.8%.°%

The Veteran’s Administration (VA) conducted a retrospective descriptive cohort
study examining the impact of activating an electronic reminder linked to an option
to order lung cancer screening for 9170 patients in the VA system. Of those opting
in, 76% completed screening during the 6-month study period, although the baseline
rate was not reported.>* In a cluster-randomized trial of an EHR prompt for CRC
screening, there was no increase in screening based on the intention-to-screen anal-
ysis but there was somewhat more screening in the per-protocol analysis. Patients in
both arms of the study had been invited to participate in fecal immunochemical (FIT)
testing, which may have diluted the impact of the EHR intervention.®®> An “active
choice” EHR intervention giving PCPs the option to order or cancel colonoscopy
and/or mammography for overdue patients during office visits demonstrated a 12%
increase in orders for both tests compared with control practices. Screening comple-
tion rates were significantly greater for colonoscopies but not for mammography.>®

Of importance, many investigators have conducted studies of reminder systems in
practices caring for low socioeconomic and minority populations. Although the magni-
tude of the impact varies depending on the number and intensity of interventions
included, reminder systems are generally found to be very effective in practices
serving these communities. Another way to look at these data is that usual care is
often woefully inadequate to promote screening. Some practices can achieve remark-
able increases in screening rates by using reminders with or without other
interventions.>"%°

Audit and Feedback

One method of promoting population management is to use data from the EHR to both
report screening rates for the panels managed by individual clinicians and to provide
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the clinician with lists of patients who are overdue for screening. Two systematic re-
views found that provider audit and feedback is linked to improved screening rates
for breast and cervical cancer and for fecal occult blood (FOBT) CRC screening. There
was insufficient evidence for colonoscopy.®%®" More recently, a cluster-randomized
trial of providing lists of patients due for FOBT screening to PCPs every 4 months
for a year led to slightly greater screening rates in the intervention arm (32.9% vs
31.2%).52 In a practice-level controlled study in which PCPs received rosters of pa-
tients due for CRC screening linked to the option of either a reminder letter or outreach
by a delegate, test ordering was significantly higher in the intervention practices (88%
vs 80.5%), as was screening completion (81 vs 78%).5° The small absolute improve-
ment was likely due to the very high baseline screening rate in these academic prac-
tices. In a setting with much lower baseline screening rates, a similar CRC screening
intervention had a much greater impact; PCPs in the intervention practices received
lists of overdue patients and were prompted to either see, telephone, or email their pa-
tients. The outreach could be conducted by either PCPs or assistants. The CRC
screening completion rate was 33.5% among intervention patients, compared with
19% in the control arm. Of note, there was no difference based on PCP or assistant
contact, supporting the effectiveness of involving nonphysicians in the screening
process.

Patient Outreach and Reminders

One aspect of population management is to conduct various forms of outreach to pa-
tients who are due for cancer screening. Outreach can also be referred to as patient
reminders. Outreach can take a variety of forms, ranging from mailed outreach, phone
calls, or texts. In the case of colorectal cancer screening, mailings can include FIT
tests as well. Outreach messages can be general or tailored. Tailoring can be based
on expressed patient preferences and/or evidence of culturally appropriate messages
proved to be motivating. Numerous studies of patient outreach have been conducted,
and evidence of effectiveness is incontrovertible, although the magnitude of the inter-
vention effect varies between cancer screens being targeted and between specific in-
terventions. For colorectal cancer, patient reminders alone can increase screening
rates by about 20%.5* A review of text reminders reports increases in screening
from 0.6% to 15% for several cancers.®® A systematic review of a range of CRC
screening interventions found that pre-FIT and post-FIT reminders demonstrated
modest efficacy with median 4.1% and 3.1% improvement in CRC screening, respec-
tively. The review also found that mailed FIT outreach was consistently effective with a
median improvement in CRC screening of 21.5% across the 10 studies evaluating this
intervention.®® Other investigators have reported variable benefit, with mailed FIT
outreach depending on how the program is designed and executed.®”-¢®

Comparative Effectiveness of Strategies to Improve Cancer Screening Rates

Primary care practices may need to choose how to start a quality improvement project
to increase screening. A systematic review from 2001 examined physician reminders,
mailed patient reminders, or combined physician-patient strategies to increase breast
and cervical cancer screening. It found that patient-based strategies increased
screening rates by 10% overall; physician-based strategies increased screening by
6% to 40%; and combined strategies increased screening by 5% to 35%. The inves-
tigators concluded that the most effective strategies were physician-based strategies
and that computerized and manual reminders were more effective than audits with
feedback.®® A 2002 meta-analysis included 108 trials evaluating strategies to improve
mammography, cervical, and CRC screening rates and calculated odds ratios (OR) for
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effectiveness compared with usual care. The strategies, in descending order of effec-
tiveness, included organizational change (OR 2.5-17.6); patient financial incentives
(OR 1.8-2.8); patient reminders (OR 1.7-2.75); provider education (OR 1.7-3.0); pro-
vider reminders (OR 1.4-1.7); patient education (OR1.3-1.4); and provider feedback
(OR 1.1-1.8).7°

Screening Navigation

Most of the interventions reviewed here only modestly increase screening rates, and
none are sufficient to achieve the highest level of screening possible. Using screening
navigators who take responsibility for many of the interventions described here has
been demonstrated to help overcome even the most daunting barriers to
screening.”'~"® The defining aspect of screening navigation is that team members in
the practice are specifically trained to promote cancer screening. Practices may
hire individuals who exclusively serve as navigators or may carve out time for existing
team members to work as navigators. Navigators may be assigned to help organize
management of chronic diseases, such as diabetes, in addition to screening
navigation.

Screening navigation increases screening rates, and the incremental increase in
rates is greatest in individuals facing the greatest barriers to screening. A study by
Percac-Lima and colleagues in community health centers focused on patients facing
multiple barriers, including poverty and language challenges, found that 10.2% of pa-
tients randomized to receive navigation services were up to date for all recommended
cancer screens compared with 6.8% of control patients. Effect size for individual can-
cers was higher, with the intervention group being from 6% to 8% more likely to be up
to date for each individual cancer, including screening for breast cancer, colorectal
cancer, or cervical cancer.”® A CRC screening navigation program in rural Georgia
found a 4-fold increase in CRC screening among navigated patients compared with
controls (43% vs 11%).””

The primary challenge confronting practices that want to institute screening naviga-
tion is being able to afford the service. The National Colorectal Cancer Roundtable
produced a tool addressing this important issue providing specific suggestions on
how to afford navigation. Specific strategies include demonstrating value to health
systems, insurers, and employers; participating in pay for performance contracts;
seeking grants; and using creative new staffing models.”®

Combining Interventions

One of the consistent findings across all studies of quality improvement to increase
screening rates is that single interventions only modestly increase screening rates.
Almost invariably, combining multiple interventions is required to achieve very high
rates. Overall, studies suggest that the greater the number of interventions, the greater
the impact on cancer screening rates. In a Canadian PCP survey linked to CRC
screening rates, for example, practices that reported using 4 to 5 strategies had rates
27% higher than those reporting using 0 to 1 strategy.”® Most multicomponent inter-
ventions have yielded greater improvements in screening rates than has been re-
ported for PCP reminders alone. At the low end of effectiveness, an intervention
using a before-after design that incorporated pay-for-performance incentives and pa-
tient and provider reminders yielded a 5% increase in mammography rates and a 6%
increase in Pap tests, both statistically significant.?° At the other end of the spectrum,
interventions involving patient reminder letters, provider education, patient education,
and/or practice workflow alterations, along with PCP reminders, have yielded
screening rate increases of 32% to 37%.%"
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A ROADMAP TO INCREASING SCREENING RATES

Every adult primary care practice and every health system that provides primary care
services is obligated to achieve the highest cancer screening rates possible. Failure to
invest in the people and interventions required to overcome the numerous barriers to
cancer screening will inevitably result in excess incidence of preventable cancers and
avoidable cancer mortality. Along with continuing to reduce rates of tobacco use,
increasing evidence-based cancer screening defines the nation’s best opportunity
to reduce suffering and death from cancer. Systems should follow these 10 steps to
improving screening rates.

1. Count on leaders and champions: leaders of the system and/or individual prac-
tices should unambiguously endorse the value of cancer screening and set it as
a major priority. A champion or champions should be identified who can spear-
head a coordinated effort to increasing rates.

2. Measure progress and report regularly: utilizing the practice EHR, a system to
easily measure and report screening rates for all 5 recommended cancers for
which screening is recommended, should be developed. Screening rates should
become part of the quality dashboard and reported regularly, preferably monthly,
to the entire practice.

3. Harness the EHR capacity: many modern day EHRs have the capacity to support
many of the steps necessary to support screening. EHR manufacturers have the
obligation to include these elements at no additional cost or, at least, at minimal
cost. Practices need to use the full scope of supportive features, from risk assess-
ment, to reminders, to measurement, and to population management to maximize
screening rates.

4. Create empowered teams with defined roles: everyone in the practice should be
accountable for achieving the outcome of higher screening rates.

5. Screen at every visit: although wellness visits are particularly good opportunities
to promote screening, too few patients participate in preventive visits. Recom-
mend cancer screening at every opportunity.

6. Implement multiple interventions: a large array of interventions increase screening
rates, but no one intervention is likely to be sufficient. Combine multiple
interventions.

7. Measure the effect of every step: use the Plan-Do-Study-Act model to continu-
ously work to push screening rates higher.

8. Manage the whole population: many patients do not come in to the office regu-
larly. Institute population outreach.

9. Find a way to provide screening navigation: Screening navigators help overcome
the most difficult barriers to screening.

10. Celebrate success: whether or not the practice has a financial incentive to
improve screening, success should be widely shared and celebrated as a team.

Increasing cancer screening is very hard work but few interventions in all of primary
care prevent more deaths. In the United States, what does or does not occur in the
primary care setting is a major determinant of the screening rates we achieve.
Evidence-based interventions illuminate the pathway to higher screening rates.

REFERENCES

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer J Clin 2020;
70(1):7-30.


http://refhub.elsevier.com/S0025-7125(20)30079-1/sref1
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Increasing Cancer Screening Rates in Primary Care

Smith RA, Andrews KS, Brooks D, et al. Cancer screening in the United States,
2019: A review of current American Cancer Society guidelines and current issues
in cancer screening. CA Cancer J Clin 2019;69(3):184-210.

Maciosek MV, LaFrance AB, Dehmer SP, et al. Updated Priorities Among Effective
Clinical Preventive Services. Ann Fam Med 2017;15(1):14-22.

de Carvalho TM, Heijnsdijk EAM, de Koning HJ, et al. Comparative effectiveness
of prostate cancer screening between the ages of 55 and 69 years followed by
active surveillance. Cancer 2018;124:507.

Wender RC, Brawley OW, Fedewa SA, et al. A blueprint for cancer screening and
early detection: Advancing screening’s contribution to cancer control. CA Cancer
J Clin 2019;69(1):50-79.

Basu P, Ponti A, Anttila A, et al. Status of implementation and organization of can-
cer screening in The European Union Member States-Summary results from the
second European screening report. Int J Cancer 2018;142(1):44-56 [published
correction appears in Int J Cancer. 2018;143(1):E1].

Crabtree BF, Miller WL, Tallia AF, et al. Delivery of clinical preventive services in
family medicine offices. Ann Fam Med 2005;3:430-5.

Brawarsky P, Brooks DR, Mucci LA, et al. Effect of physician recommendation
and patient adherence on rates of colorectal cancer testing. Cancer Detect
Prev 2004;28(4):260-8.

Hall IJ, Tangka FKL, Sabatino SA, et al. Patterns and Trends in Cancer Screening
in the United States. Prev Chronic Dis 2018;15:E97.

Toyoda Y, Oh EJ, Premaratne ID, et al. Affordable Care Act State-Specific
Medicaid Expansion: Impact on Health Insurance Coverage and Breast Cancer
Screening Rate. J Am Coll Surg 2020. https://doi.org/10.1016/j.jamcollsurg.
2020.01.031.

Levin TR, Jamieson L, Burley DA, et al. Organized colorectal cancer screening in
integrated health care systems. Epidemiol Rev 2011;33:101-10.

Elizabeth MY, Lynn MS, Patricia HP, et al. Primary Care Practice Organization In-
fluences Colorectal Cancer Screening Performance. Health Res Educ Trust 2007.
https://doi.org/10.1111/j.1475-6773.2006.00643.x.

Ely JW, Levy BT, Daly J, et al. Patient Beliefs About Colon Cancer Screening.
J Cancer Educ 2016;31(1):39-46.

Nagelhout E, Comarell K, Samadder NJ, et al. Barriers to Colorectal Cancer
Screening in a Racially Diverse Population Served by a Safety-Net Clinic.
J Community Health 2017;42(4):791-6.

Available at: https://www.cdc.gov/cancer/colorectal/statistics/use-screening-
tests-BRFSS.htm.

Available at:  https://nccrt.org/wp-content/uploads/Nguyen-CRC-MNguyen-
NCCRT.pdf.

Sarfaty M, Wender R. How to Increase Colorectal Cancer Screening Rates in
Practice. CA Cancer J Clin 2007;57 Nov-Dec:354-66.

Kwon HT, Ma GX, Gold RS, et al. Primary care physicians’ cancer screening
recommendation practices and perceptions of cancer risk of Asian Americans.
Asian Pac J Cancer Prev 2013;14(3):1999-2004.

Institute of Medicine (US) Committee on Standards for Developing Trustworthy
Clinical Practice Guidelines. In: Graham R, Mancher M, Miller Wolman D, et al,
editors. Clinical practice guidelines we can trust. Washington (DC): National
Academies Press (US); 2011. Available at: https://www.ncbi.nlm.nih.gov/books/
NBK209539/.

983


http://refhub.elsevier.com/S0025-7125(20)30079-1/sref2
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref2
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref2
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref3
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref3
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref4
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref4
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref4
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref5
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref5
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref5
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref6
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref6
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref6
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref6
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref7
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref7
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref8
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref8
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref8
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref9
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref9
https://doi.org/10.1016/j.jamcollsurg.2020.01.031
https://doi.org/10.1016/j.jamcollsurg.2020.01.031
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref11
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref11
https://doi.org/10.1111/j.1475-6773.2006.00643.x
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref13
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref13
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref14
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref14
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref14
https://www.cdc.gov/cancer/colorectal/statistics/use-screening-tests-BRFSS.htm
https://www.cdc.gov/cancer/colorectal/statistics/use-screening-tests-BRFSS.htm
https://nccrt.org/wp-content/uploads/Nguyen-CRC-MNguyen-NCCRT.pdf
https://nccrt.org/wp-content/uploads/Nguyen-CRC-MNguyen-NCCRT.pdf
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref17
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref17
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref18
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref18
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref18
https://www.ncbi.nlm.nih.gov/books/NBK209539/
https://www.ncbi.nlm.nih.gov/books/NBK209539/

984

Wender & Wolf

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

Available at: https://www.uspreventiveservicestaskforce.org/uspstf/
recommendation/colorectal-cancer-screening. Accessed September 29, 2020.
Wolf AMD, Fontham ETH, Church TR, et al. Colorectal cancer screening for
average-risk adults: 2018 guideline update from the American Cancer Society.
CA Cancer J Clin 2018;68(4):250-81. doi: 10.3322/caac.21457. Epub 2018 May
30. PMID: 29846947.

Chait N, Glied S. Promoting Prevention Under the Affordable Care Act. Annu Rev
Public Health 2018;39:507-24.

Available at: https://dashboard.healthit.gov/quickstats/quickstats.php#: %7E:
text=As%200f%20January%202016%2C%200over,certified % 20EHR%20technolo
gy%20(CEHRT).

Available at: https://www.ehrinpractice.com/ehr-features-guide.html.

Sarfaty M, Wender R, Smith R. Promoting cancer screening within the patient
centered medical home. CA Cancer J Clin 2011;61(6):397-408.

Bazemore A, Neale AV, Lupo P, et al. Advancing the Science of Implementation in
Primary Health Care. J Am Board Fam Med 2018;31(3):307-11.

Available at:  https://www.ncga.org/wp-content/uploads/2019/09/20190926_
PCMH_Evidence_Report.pdf.

Harry ML, Truitt AR, Saman DM, et al. Barriers and facilitators to implementing
cancer prevention clinical decision support in primary care: a qualitative study.
BMC Health Serv Res 2019;19(1):534.

Patel K, Gishe J, Liu J, et al. Factors Influencing Recommended Cancer
Screening in Low-Income African American Women in Tennessee. J Racial
Ethn Health Disparities 2020;7(1):129-36.

Honein-AbouHaidar GN, Kastner M, Vuong V, et al. Systematic Review and Meta-
study Synthesis of Qualitative Studies Evaluating Facilitators and Barriers to
Participation in Colorectal Cancer Screening. Cancer Epidemiol Biomarkers
Prev 2016;25(6):907-17.

Fenton JJ, Cai Y, Weiss NS, et al. Delivery of cancer screening: how important is
the preventive health examination? Arch Intern Med 2007;167:580-5.

Krogsball LT, Jergensen KJ, Ggtzsche PC. General health checks in adults for
reducing morbidity and mortality from disease. Cochrane Database Syst Rev
2019;(1):CD009009.

Simpson VL, Kovich M. Outcomes of primary care-based Medicare annual well-
ness visits with older adults: A scoping review. Geriatr Nurs 2019;40(6):590-6.
Beckman AL, Becerra AZ, Marcus A, et al. Medicare Annual Wellness Visit asso-
ciation with healthcare quality and costs. Am J Manag Care 2019;25(3):e76-82.
Bluestein D, Diduk-Smith R, Jordan L, et al. Medicare Annual Wellness Visits:
How to Get Patients and Physicians on Board. Fam Pract Manag 2017;
24(2):12-6.

Mirza A, Rathore MH. Immunization Update V. Adv Pediatr 2015;62(1):11-27.
Miller P, Mosley K. Physician Reimbursement: From Fee-for-Service to MACRA,
MIPS and Knudsen SV, Laursen HVB, Johnsen SP, Bartels PD, Ehlers LH, Mainz
J. Can quality. J Med Pract Manage 2016;31(5):266-9.

Emanuel EJ, Ubel PA, Kessler JB, et al. Using behavioral economics to design
physician incentives that deliver high-value care. Ann Intern Med 2016;164(2):
114-9.

Can continuous quality improvement improve the quality of care? A systematic
review of reported effects and methodological rigor in plan-do-study-act projects.
BMC Health Serv Res 2019;19(1):683.


https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/colorectal-cancer-screening
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/colorectal-cancer-screening
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref22
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref22
https://dashboard.healthit.gov/quickstats/quickstats.php#:%7E:text=As%20of%20January%202016%2C%20over,certified%20EHR%20technology%20(CEHRT)
https://dashboard.healthit.gov/quickstats/quickstats.php#:%7E:text=As%20of%20January%202016%2C%20over,certified%20EHR%20technology%20(CEHRT)
https://dashboard.healthit.gov/quickstats/quickstats.php#:%7E:text=As%20of%20January%202016%2C%20over,certified%20EHR%20technology%20(CEHRT)
https://www.ehrinpractice.com/ehr-features-guide.html
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref25
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref25
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref26
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref26
https://www.ncqa.org/wp-content/uploads/2019/09/20190926_PCMH_Evidence_Report.pdf
https://www.ncqa.org/wp-content/uploads/2019/09/20190926_PCMH_Evidence_Report.pdf
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref28
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref28
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref28
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref29
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref29
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref29
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref30
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref30
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref30
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref30
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref31
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref31
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref32
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref32
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref32
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref33
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref33
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref34
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref34
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref35
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref35
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref35
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref36
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref37
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref37
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref37
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref38
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref38
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref38
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref39
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref39
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref39

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Increasing Cancer Screening Rates in Primary Care

Kamstra B, Huntington MK. Population Health Management and Cancer
Screening. S D Med 2017;(Spec No0):37-41.

Ritvo PG, Myers RE, Paszat LF, et al. Personal navigation increases colorectal
cancer screening uptake. Cancer Epidemiol Biomarkers Prev 2015;24(3):506-11.
Myers RE, Sifri R, Daskalakis C, et al. Increasing colon cancer screening in pri-
mary care among African Americans. J Natl Cancer Inst 2014;106(12):dju344.
Levin TR, Corley DA, Jensen CD, et al. Effects of Organized Colorectal Cancer
Screening on Cancer Incidence and Mortality in a Large Community-Based Pop-
ulation. Gastroenterology 2018;155(5):1383-91.e5.

Long MD, Lance T, Robertson D, et al. Colorectal Cancer Testing in the National
Veterans Health Administration. Dig Dis Sci 2012;57(2):288-93.

Yong PC, Sigel K, Rehmani S, et al. Lung Cancer Screening Uptake in the United
States. Chest 2020;157(1):236-8.

Wender RC. Barriers to screening for colorectal cancer. Gastrointest Endosc Clin
N Am 2002;12(1):145-70.

Wender RC. Cancer screening and prevention in primary care. Obstacles for
physicians. Cancer 1993;72(3 Suppl):1093-9.

Lei F, Lee E. Barriers to Lung Cancer Screening With Low-Dose Computed To-
mography. Oncol Nurs Forum 2019;46(2):E60-71.

Selinger HA, Gregorio DI, Strelez LA. Practices around periodic cancer screening
by physicians in primary care specialties. Conn Med 1991;55(8):443-8.
Schapira MM, Sprague BL, Klabunde CN, et al. Inadequate systems to support
breast and cervical cancer screening in primary care practice. J Gen Intern Med
2016;31(10):1148-55.

Available at: https://www.ihs.gov/sites/provider/themes/responsive2017/display_
objects/documents/2010_2019/PROV0215.pdf.

Arditi C, Rege-Walther M, Durieux P, et al. Computer-generated reminders deliv-
ered on paper to healthcare professionals: effects on professional practice and
healthcare outcomes. Cochrane Database Syst Rev 2017;(7):CD001175.
Pantoja T, Grimshaw JM, Colomer N, et al. Manually-generated reminders deliv-
ered on paper: effects on professional practice and patient outcomes. Cochrane
Database Syst Rev 2019;(12):CD001174.

Federman DG, Kravetz JD, Lerz KA, et al. Implementation of an electronic clinical
reminder to improve rates of lung cancer screening. Am J Med 2014;127(9):
813-6.

Guiriguet C, Mufioz-Ortiz L, Burdn A, et al. Alerts in electronic medical records to
promote a colorectal cancer screening programme: a cluster randomised
controlled trial in primary care. Br J Gen Pract 2016;66(648):e483-90.

Patel MS, Volpp KG, Small DS, et al. Using active choice within the electronic
health record to increase physician ordering and patient completion of high-
value cancer screening tests. Healthc (Amst) 2016;4(4):340-5.

Roetzheim RG, Christman LK, Jacobsen PB, et al. A randomized controlled trial
to increase cancer screening among attendees of community health centers. Ann
Fam Med 2004;2(4):294-300.

Otero-Sabogal R, Owens D, Canchola J, et al. Improving rescreening in commu-
nity clinics: does a system approach work? J Community Health 2006;31(6):
497-519.

Masi CM, Blackman DJ, Peek ME. Interventions to enhance breast cancer
screening, diagnosis, and treatment among racial and ethnic minority women.
Med Care Res Rev 2007;64(5 Suppl):1955-242S.

985


http://refhub.elsevier.com/S0025-7125(20)30079-1/sref40
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref40
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref41
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref41
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref42
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref42
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref43
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref43
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref43
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref44
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref44
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref45
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref45
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref46
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref46
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref47
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref47
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref48
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref48
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref49
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref49
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref50
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref50
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref50
https://www.ihs.gov/sites/provider/themes/responsive2017/display_objects/documents/2010_2019/PROV0215.pdf
https://www.ihs.gov/sites/provider/themes/responsive2017/display_objects/documents/2010_2019/PROV0215.pdf
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref52
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref52
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref52
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref53
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref53
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref53
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref54
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref54
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref54
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref55
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref55
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref55
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref56
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref56
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref56
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref57
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref57
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref57
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref58
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref58
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref58
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref59
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref59
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref59

986

Wender & Wolf

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Sabatino SA, Lawrence B, Elder R, et al. Effectiveness of interventions to increase
screening for breast, cervical, and colorectal cancers: nine updated systematic
reviews for the guide to community preventive services. Am J Prev Med 2012;
43(1):97-118.

Brouwers MC, De Vito C, Bahirathan L, et al. What implementation interventions
increase cancer screening rates? a systematic review. Implement Sci 2011;
6:111.

Le Breton J, Ferrat E, Attali C, et al. Effect of reminders mailed to general prac-
titioners on colorectal cancer screening adherence: a cluster-randomized trial.
Eur J Cancer Prev 2016;25(5):380-7.

Wu CA, Mulder AL, Zai AH, et al. A population management system for improving
colorectal cancer screening in a primary care setting. J Eval Clin Pract 2016;
22(3):319-28.

Gabrielli E, Bastiampillai Ad, Pontello M, et al. Observational study to evaluate the
impact of internet reminders for GPs on colorectal cancer screening uptake in
Northern ltaly in 2013. J Prev Med Hyg 2016;57(4):E211-5.

Dougherty MK, Brenner AT, Crockett SD, et al. Evaluation of Interventions In-
tended to Increase Colorectal Cancer Screening Rates in the United States: A
Systematic Review and Meta-analysis. JAMA Intern Med 2018;178(12):1645-58.
Uy C, Lopez J, Trinh-Shevrin C, et al. Text Messaging Interventions on Cancer
Screening Rates: A Systematic Review. J Med Internet Res 2017;19(8):296.
Coronado GD, Petrik AF, Vollmer WM, et al. Effectiveness of a Mailed Colorectal
Cancer Screening Outreach Program in Community Health Clinics: The STOP
CRC Cluster Randomized Clinical Trial. JAMA Intern Med 2018;178(9):1174-81
[published correction appears in JAMA Intern Med. 2019;179(7):1007].

Mehta SJ, Pepe RS, Gabler NB, et al. Effect of Financial Incentives on Patient Use
of Mailed Colorectal Cancer Screening Tests: A Randomized Clinical Trial. JAMA
Netw Open 2019;2(3):e191156 [published correction appears in JAMA Netw
Open. 2019 Apr 5;2(4):e193771].

Kupets R, Covens A. Strategies for the implementation of cervical and breast
cancer screening of women by primary care physicians. Gynecol Oncol 2001;
83(2):186-97.

Stone EG, Morton SC, Hulscher ME, et al. Interventions that increase use of adult
immunization and cancer screening services: a meta-analysis. Ann Intern Med
2002;136(9):641-51.

Shusted CS, Barta JA, Lake M, et al. The Case for Patient Navigation in Lung
Cancer Screening in Vulnerable Populations: A Systematic Review. Popul Health
Manag 2019;22(4):347-61.

Wender R. Cancer Screening Navigation: From Promising Practice to Standard of
Care. JAMA Intern Med 2016;176(7):937-8.

Sunny A, Rustveld L. The Role of Patient Navigation on Colorectal Cancer
Screening Completion and Education: a Review of the Literature. J Cancer
Educ 2018;33(2):251-9.

Domingo JB, Braun KL. Characteristics of Effective Colorectal Cancer Screening
Navigation Programs in Federally Qualified Health Centers: A Systematic Review.
J Health Care Poor Underserved 2017;28(1):108-26.

Allaire BT, Ekweme D, Hoerger TJ, et al. Cost-effectiveness of patient navigation
for breast cancer screening in the National Breast and Cervical Cancer Early
Detection Program. Cancer Causes Control 2019;30(9):923-9.

Percac-Lima S, Ashburner JM, Zai AH, et al. Patient Navigation for Comprehen-
sive Cancer Screening in High-Risk Patients Using a Population-Based Health


http://refhub.elsevier.com/S0025-7125(20)30079-1/sref60
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref60
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref60
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref60
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref61
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref61
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref61
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref62
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref62
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref62
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref63
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref63
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref63
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref64
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref64
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref64
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref65
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref65
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref65
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref66
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref66
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref67
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref67
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref67
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref67
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref68
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref68
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref68
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref68
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref69
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref69
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref69
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref70
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref70
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref70
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref71
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref71
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref71
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref72
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref72
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref73
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref73
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref73
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref74
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref74
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref74
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref75
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref75
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref75
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref76
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref76

77.

78.

79.

80.

81.

Increasing Cancer Screening Rates in Primary Care

Information Technology System: A Randomized Clinical Trial. JAMA Intern Med
2016;176(7):930-7.

Honeycutt S, Green R, Ballard D, et al. Evaluation of a patient navigation program
to promote colorectal cancer screening in rural Georgia, USA. Cancer 2013;
119(16):3059-66.

Available at:  https://nccrt.org/resource/paying-colorectal-cancer-screening-
patient-navigation-toolkit/.

Aragones A, Schwartz MD, Shah NR, et al. A randomized controlled trial of a
multilevel intervention to increase colorectal cancer screening among Latino im-
migrants in a primary care facility. J Gen Intern Med 2010;25(6):564—7.
Kaczorowski J, Hearps SJ, Lohfeld L, et al. Effect of provider and patient re-
minders, deployment of nurse practitioners, and financial incentives on cervical
and breast cancer screening rates. Can Fam Physician 2013;59(6):e282-9.
Hills RL, Kulbok PA, Clark M. Evaluating a Quality Improvement Program for Cer-
vical Cancer Screening at an Urban Safety Net Clinic. Health Promot Pract 2015;
16(5):631-41.

987


http://refhub.elsevier.com/S0025-7125(20)30079-1/sref76
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref76
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref77
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref77
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref77
https://nccrt.org/resource/paying-colorectal-cancer-screening-patient-navigation-toolkit/
https://nccrt.org/resource/paying-colorectal-cancer-screening-patient-navigation-toolkit/
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref79
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref79
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref79
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref80
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref80
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref80
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref81
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref81
http://refhub.elsevier.com/S0025-7125(20)30079-1/sref81

	Increasing Cancer Screening Rates in Primary Care
	Key points
	Barriers to screening
	Health System Barriers
	Patient-Related Barriers
	Practice Barriers

	General principles of screening
	A Practice-Wide Screening Policy
	Defining the Population to be Screened
	Measurement
	Electronic Health Records as Quality Improvement Tools
	Mobilizing the Whole Clinical Team
	Recommending Screening at Every Visit
	Wellness Visits
	Opportunistic Screening

	Interventions to increase cancer screening
	Financial Incentives and New Payment Models
	Continuous Quality Improvement
	Population Management
	Quality Measures—A Two-Edged Sword
	Clinician Reminders
	Audit and Feedback
	Patient Outreach and Reminders
	Comparative Effectiveness of Strategies to Improve Cancer Screening Rates
	Screening Navigation
	Combining Interventions

	A Roadmap to Increasing Screening Rates
	References


