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Screening reduces colorectal cancer mortality; however,
this remains the second leading cause of cancer deaths in
the United States and adherence to colorectal cancer
screening falls far short of the National Colorectal Cancer
Roundtable goal of 80%. Numerous studies have examined
the effectiveness of interventions to increase colorectal
cancer screening uptake. Outreach is the active dissemi-
nation of screening outside of the primary care setting,
such as mailing fecal blood tests to individuals’ homes.
Navigation uses trained personnel to assist individuals
through the screening process. Patient education may take
the form of brochures, videos, or websites. Provider edu-
cation can include feedback about screening rates of pa-
tient panels. Reminders to healthcare providers can be
provided by dashboards of patients due for screening.
Financial incentives provide monetary compensation to
individuals when they complete screening tests, either as
fixed payments or via a lottery. Individual preference for
specific screening strategies has also been examined in
several trials, with a choice of screening strategies yielding
higher adherence than recommendation of a single
strategy.

Keywords: Mass Screening; Colorectal Cancer; Healthcare Dis-
parities; Implementation Science.

The most effective interventions to increase
screening include outreach with mailed or

in-person distributed fecal blood tests; and patient navi-
gation. Moreover, multicomponent interventions may in-
crease uptake more than single component
interventions, especially interventions that target several
levels of the cancer screening continuum including the
patient; providers and healthcare delivery teams; family
and social supports; and the healthcare environment.
The financial, political and cultural barriers to screening
must be overcome and a national colorectal cancer
screening program should be adopted to improve the
health of our population.

Despite solid evidence that multiple screening stra-
tegies can reduce colorectal cancer (CRC) mortality, CRC
remains the second leading cause of cancer-related
deaths in the United States.1 Randomized trials demon-
strate the efficacy of screening fecal blood testing (FBT)
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and flexible sigmoidoscopy to reduce cancer deaths and
retrospective studies illustrate reductions in cancer inci-
dence and mortality using colonoscopy screening. The
National Colorectal Cancer Roundtable, an organization
cofounded by the American Cancer Society and the Cen-
ters for Disease Control and Prevention launched 80% by
2018 with a goal to regularly screen at least 80% of rec-
ommended adults for CRC.2 However, U.S. population
adherence to CRC screening tests remains far below this
goal, with 67% of eligible adults participating in CRC
screening and 40% of medically underserved populations
served by federally qualified health care centers.3–5
Conceptual Models for Cancer
Screening

To fully realize the mortality benefit that screening
confers, there has been a surge of studies over the past
decade testing interventions intended to increase CRC
screening completion. CRC screening is a multistep pro-
cess that requires communication and coordination
across multiple levels (individual, clinical team, health
care institution, community setting, etc.) of the health
care system. Yet, the majority of clinical studies address
one barrier at one level of the care process or multiple
barriers at the same level of care (ie, multicomponent
interventions).6–9 These studies, while expanding our
understanding of screening behavior, have not led to
sustainable increases in CRC screening participation.
Therefore, to move the needle closer to the 80% CRC
screening goal, multilevel evidence-based interventions
are needed. Taplin and Rogers described the multiple
levels of influence on the cancer care continuum
(Figure 1).10 This model highlights the potential targets
for which interventions could be developed to improve
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Figure 1. Conceptual model of multilevel cancer screening. SES, socioeconomic status.
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clinical outcomes, starting with the patient and expand-
ing to the provider, family and social supports, local
community environment, state environment, and na-
tional environment. Individual patient factors that in-
fluence uptake of cancer screening include attitudes and
beliefs, sociodemographic characteristics, and individual
risk factors (biological and behavioral). Providers and
health care delivery teams rely on skills and attitudes,
and the overall functioning of the provider team to
optimize cancer screening. Family and social supports
are necessary to conduct screening, such as providing
escort of patients undergoing sedated colonoscopy, and
offer human and capital resources to complete screening.
The health care environments at the local community,
state, and national levels dictate social and professional
norms as well as health care service reimbursement
policies (eg, elimination of cost-sharing for CRC
screening), and could offer national screening programs.
This model illustrates the different levels at which in-
terventions could act to increase screening participation
but does not specify the mechanisms through which in-
terventions could synergistically lead to the outcome of
interest.

In addition to general models of cancer care, there are
cancer-specific conceptual models that may explain themain
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causes of nonadherence CRC screening and identify potential
targets for interventions to increase screening. One concep-
tual model has been proposed by Tiro et al (Figure 2).11 This
CRC screening process model is based on the general con-
tinuum of cancer care and identifies the 4 types of care
needed to complete the screening process: risk assessment,
detection, diagnostic evaluation, and treatment. The 3 tran-
sitions necessary to move between types of care include (1)
the initial screening test, (2) follow-up of abnormal screening
tests with colonoscopy (if colonoscopy was not the initial
screening test), and (3) referral for treatment if the follow-up
colonoscopy identifies an early cancer. This model identifies
potential targets for interventions to increase adherence to
screening such as risk assessment (average risk vs elevated
risk), screening performance, follow-up colonoscopy for
abnormal screening tests, return to interval-appropriate
screening for negative screening tests, and referral for treat-
ment for detection of CRC.

Interventions to Increase CRC
Screening

There have been a number of recent systematic re-
views and meta-analyses examining the effectiveness of
interventions to increase CRC screening. It should be
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Figure 2. PROSPR (Population-based Research to Optimize the Screening Process) CRC screening process model. COL,
colonoscopy; FIT, fecal immunochemical test; gFOBT, guaiac-based fecal occult blood test; SIG, flexible sigmoidoscopy.
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noted that these studies focus on individuals 50 years of
age and older, which is an important caveat in light of the
American Cancer Society recommendations to begin
screening at 45 years of age in individuals at average risk
for development of CRC.12 One included randomized
clinical trials of interventions designed to improve
screening test completion in individuals at average risk
for development of CRC using either FBT or colonos-
copy.7 Others focused on interventions to increase up-
take of FBT only.6,8,9 Interventions to increase initial
screening test uptake included outreach, navigation, ed-
ucation of patients or providers, reminders, and financial
incentives. Outreach is the active dissemination of
screening outside of the primary care setting, such as
distribution of FBTs by either mailing kits or distributing
during a nonclinic health care encounter such as influ-
enza vaccination. Outreach could also include mailing,
texting, or calling patients at home to schedule screening
procedures such as colonoscopy or sigmoidoscopy.
Navigation is the process by which trained personnel
(either nurses, laypeople, or peers) assist the individual
through the process of screening including obtaining the
test, performing the test, obtaining test results, and
obtaining follow up colonoscopy if the screening test is
positive. Navigators may not only be language but also
culturally concordant with the patient, which can
address the various cultural and social barriers to
screening completion in addition to the access and
logistical barriers to screening. Patient education may
take the form of brochures, videos, and websites and
may include features such as motivational interviewing
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(directed, patient-centered counseling designed to
enable behavior change through resolving ambivalence),
cancer risk stratification, or decision aids to identify a
patient’s preferred screening strategy.
Physician–provider education is sometimes called aca-
demic detailing and can include feedback about
screening rates of their patient panel including compar-
ison with their peers. Reminders to health care providers
(also termed inreach) can be provided by pop-up warn-
ings or dashboards of patients due for screening that are
embedded in the electronic health record. Financial in-
centives have been examined in multiple randomized
studies in which patients are given monetary incentives
to complete screening tests, either as fixed payments or
via a lottery such as a 1 in 10 chance to win $50 after
undergoing screening. Individual preference for specific
screening strategies has also been examined in several
trials, with a choice of screening strategies (annual FBT
or colonoscopy) being more effective than recommend-
ing a single strategy.13

The most effective interventions to increase initiation
of screening include outreach with mailed or in-person
distributed fecal blood tests that more than doubles the
rate of screening uptake (relative risk [RR], 2.26; 95%
confidence interval [CI], 1.81–2.81) and patient naviga-
tion (RR, 2.01; 95% CI, 1.64–2.46) compared with usual
care.7 The absolute increase in screening (median effi-
cacy) of mailed FBT outreach compared with control
subjects is 21.5% (interquartile range, 13.6%–29.0%).8

The results for outreach revealed consistent benefit
among the different trials; however, incomplete
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implementation such as failure to mail FIT kits or not
providing introductory letters or reminders is associated
with lower net benefit.14 Moreover, outreach appears to
provide benefit across different patient populations
irrespective of insurance status, sex, or race and
ethnicity, type of FBT (fecal immunochemical test or
guaiac-based FBT) or use of other interventions. Navi-
gation likewise provides consistent benefit in increasing
screening uptake irrespective of whether navigation is
delivered by health care professionals or lay or peer
navigators. Finally, navigation combined with other
cointerventions further increases screening uptake.7

Other interventions significantly increased screening
rates but more modestly. Patient education or patient
reminders yielded a 20% increase in screening rates in
one meta-analysis7 with a median 4.1% (interquartile
range, 3.6%–6.7%) increase in screening compared with
usual care in another meta-analysis.8 Patient reminders
to undergo FBT using phone calls or letters have not
been demonstrated to increase screening over outreach
with FBT.15,16

Surprisingly, offering financial incentives to in-
dividuals to encourage screening does not consistently
increase adherence. In one study, the addition of a $5 or
$10 incentive with a mailed FBT did not improve
screening compared with a mailed FBT alone.17 In
another, a $10 incentive included with the mailing, a $10
incentive conditional on FIT completion, or a conditional
lottery with a 1 in 10 chance of winning $100 after FIT
completion failed to increase adherence compared with
no incentive added to a mailed FIT.18 A similar study
demonstrated that the addition of $5 or $10 incentive to
a mailed FIT failed to increase screening completion for
any of the 3 years of the study duration.19

Other studies highlight the potential for increased
adherence using financial incentives. A 1 in 10 chance
of receiving $50 increased rates of FBT completion but
a $5 fixed payment, or entry into a raffle for $500, did
not.20 A mailed FIT plus a $10 reward for screening
completion, or mailed FIT plus entry into a lottery for a
1 in 10 chance of receiving $50 on screening comple-
tion achieved a higher proportion of FIT return
compared with a mailed FIT alone.21 However, when
colonoscopy adherence was included with FIT, overall
CRC screening was not significantly improved with
either financial incentive. Another study reported that
sending an email with the phone number to schedule a
colonoscopy with a $100 incentive to undergo colo-
noscopy increased screening compared with the email
alone, although the absolute increase in screening was
less than 5%.22 The differences in outcomes among
studies examining the effect of financial incentives in
increasing screening uptake may be due to differences
in study population, cointerventions, or the degree to
which the interventions were successfully imple-
mented. These factors are difficult to discern and thus
the reasons for the variable effect of financial in-
centives remain unknown.
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Interestingly, interventions focused on the primary
care provider have been shown to only marginally in-
crease screening rates.7 Academic detailing generally
increased screening rates by 10%.7 Distributing a list to
providers of patients in their panel who were not up to
date with screening resulted in 24.8% adherence
compared with 21.7% of patients whose primary care
providers were only provided generic rates of CRC
screening in their geographic region (between-group
difference, 3.1%; 95% CI, 1.3%–5.0%). This difference
was statistically significant, as was the difference be-
tween distributing the patient panel list and the 20.7%
adherence among patients of providers in the “usual
care” arm who were not given reminders (patient lists vs
usual care difference, 4.2%; 95% CI, 2.3%–6.2%).23

However, the difference in screening rates between pa-
tients of providers given general screening rates and
usual care was not significant. In a different study, pa-
tients of providers randomized to receive electronic
alerts reminding them to discuss CRC screening did not
perform FBT at a rate greater than patients in control
clinics whose providers did not receive electronic
alerts.24

Finally, the manner in which screening is offered
seems to be associated with uptake: offering FBT alone
(67.2%) or a choice of FBT or colonoscopy (68.8%)
significantly increased screening adherence compared
with offering colonoscopy alone (58.1%).25 Increased
uptake with FBT (58.8%) compared with colonoscopy
(42.4%) was also seen in a randomized trial of outreach
in an urban, racially and ethnically diverse environment,
both being superior to usual care (29.6%).26
Multicomponent Interventions to
Increase CRC Screening

Combinations of interventions that address multiple
barriers to screening uptake are more effective than
single-component strategies (RR, 1.92 [95% CI,
1.69–2.19] vs RR, 1.43 [95% CI, 1.19–1.71]). Table 1
highlights studies of multicomponent interventions, dif-
ferences in CRC screening strategies, the levels of the
Cancer Care Continuum that were targeted, and the
specific interventions used in each study. Most studies
have a “usual care” arm in which standard practice is
used as a background to which various interventions are
compared. Usual care generally consists of CRC screening
recommendations provided by the primary care provider
to patients during a routine clinic follow-up visit. Some
studies have a single intervention arm in which multiple
components are compared with usual care (patient ed-
ucation, provider education, navigation, outreach, etc.),
whereas others have multiple arms in which different
interventions are tested, most commonly adding com-
ponents in successive arms (eg, outreach alone, outreach
plus education, outreach plus education plus navigation)
to determine whether the addition of components
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Table 1. Summary of Single-Component Interventions to Increase Colorectal Cancer Screening6–9

Intervention Definition Effectiveness

Outreach Disseminating screening outside the primary care setting OR, 2.26 (95% CI, 1.81–2.81)
Navigation Assisting individuals to complete the screening process OR, 2.01 (95% CI, 1.64–2.46)
Patient education Delivering screening information via multimedia or in-person modalities OR, 1.20 (95% CI, 1.06–1.36)
Academic detailing Educating providers and giving feedback on screening completion rates 3%–10% absolute increase
Inreach Reminding providers to screen 10% absolute increase
Financial incentives Giving monetary rewards to individuals to complete screening Variable effectiveness
Preference Allowing individuals a choice of screening strategies 10% absolute increase

CI, confidence interval; OR, odds ratio.
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significantly increases adherence over more limited
interventions.

There is a hierarchy of impact, with outreach being
the most important component for increasing screening
uptake compared with navigation, and patient or pro-
vider reminders.7 A recent single-site cohort study using
a pre/postcomparison observed an over 10% absolute
increase in screening rates over a 1-year period using a
combination of interventions across the patient, provider
and system levels.27 Patients were mailed information
about CRC screening and provided outreach with mailed
FIT. Providers were sent messages about patient FIT
results and asked whether the patient was appropriate to
undergo colonoscopy and whether they needed assis-
tance with scheduling. Telephone navigators called pa-
tients with positive FIT to help schedule the follow-up
colonoscopy. Endoscopists followed up to identify the
correct screening or surveillance intervals based on co-
lonoscopy findings and pathology, as well as provide
referrals to oncology or surgery for cancer diagnoses.
System-level interventions included centralized colo-
noscopy scheduling and development of standard pro-
cesses for referrals.
Programmatic Screening

It is important that CRC screening tests be repeated
even in individuals who are at average-risk for devel-
opment of cancer. The U.S. Preventive Services Task
Force recommends CRC screening by colonoscopy every
10 years or by FBT yearly. While most intervention
studies examine adherence to 1-time screening, adher-
ence to programmatic screening, or the ability to adhere
over time to multiple rounds to screening, is a more
relevant factor to reduce mortality from CRC. Owing to
the 10-year interval, few studies have examined repeated
adherence to colonoscopy completion; therefore, we
summarize studies that have examined programmatic
adherence to FBT. Our review found that compared with
usual care, outreach programs that included use of
centralized electronic health record, academic detailing,
and provider financial incentives significantly increased
adherence to a second round of testing,28,29 whereas
outreach in combination with reminders and patient
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navigation significantly increased adherence through 3
rounds of testing.30–32

Few studies have tested multicomponent in-
terventions through multiple rounds of screening
(Table 2). The majority include local environment in-
terventions such as using the electronic health record to
automate identification of individuals who are not up to
date with CRC screening, in addition to patient-level in-
terventions such as outreach (usually mailed stool blood
test), navigation, or patient reminders. Most multilevel
interventions bypass the provider level in an effort to
reduce the burden of implementing screening on busy
clinicians.

One study by Green et al32 used a system-level inter-
vention to identify individuals who were not up to date
with CRC screening and implemented a stepped-care
approach to increase screening. Compared with usual
care that included clinic-based interventions to increase
screening, outreach using mailed FBT and an invitation
letter with a number to call schedule a colonoscopy or
flexible sigmoidoscopy increased the percent covered
time being up to date with screening from 47.5% to
62.1%. Additional components such as telephone naviga-
tion from a medical assistant, or from a nurse, did not
provide additional benefit over outreach alone. In-
dividuals receiving any intervention (85.7%) were more
likely to complete at least 1 screening test compared with
usual care (76.4%) during the 5-year observation period.

In a study by Singal et al,26 outreach using patient
telephone reminders plus outreach using either mailed
FBT or an invitation letter with a telephone number to
schedule a colonoscopy was compared with usual care to
examine programmatic screening. Adherence to
screening in the initial year was greater with FBT
outreach (58.8%) compared with colonoscopy outreach
(42.4%), and both interventions were superior to usual
care (29.6%).26 However, only 28% of individuals
maintained annual adherence to FBT over a 3-year
period, whereas 38.4% of individuals who remained in
the colonoscopy outreach arm were up to date with
screening.31

Liang et al25 conducted a 3-year follow-up to a pre-
viously prevented study to examine the long-term effect
of choice on uptake of screening.33 While adherence to
FBT (68%) was greater than adherence to colonoscopy
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(38%) in the first year of screening, adherence to all 3
rounds of screening of annual FBT dropped to 14%,
while the adherence to colonoscopy remained at 38%
and increased to 42% among patients who received their
choice of screening test (P < .001 colonoscopy or choice
vs FBT; not significant between colonoscopy and choice).
It is important to note that patient navigation was not
provided in years 2–3 of this study, illustrating the
critical nature of this intervention in maintaining pro-
grammatic adherence to strategies that require frequent
rescreening such as FBT. Because of the duration of ef-
fect on cancer mortality reduction using colonoscopy
screening, this strategy requires less frequent in-
terventions, and programmatic adherence is more easily
achieved.
Follow-up Colonoscopy for Abnormal
(noncolonoscopy) Screening Tests

Surprisingly few studies have reported successful
interventions to increase adherence to follow-up colo-
noscopy completion after a positive noncolonoscopy
screening test such as FBT or sigmoidoscopy. Failure to
complete a diagnostic colonoscopy increases CRC mor-
tality up to 3-fold,34 yet rates of follow-up colonoscopy
for abnormal (noncolonoscopy) screening tests vary
from 30% to 82% in screening trials.8 One systematic
review reported moderate evidence to support the use of
patient navigators and provider reminders and academic
detailing (performance data feedback) to increase the
rates of follow-up colonoscopy.35 However, another
meta-analysis was not able to confirm the combined
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effectiveness of all strategies because of variation in
sample size and effectiveness.7

Navigation36,37 or physician reminders and educa-
tion38 have been demonstrated to increase perfor-
mance of colonoscopy after abnormal screening tests.
A registered nurse navigator who assisted with logis-
tical barriers and used motivational interviewing
techniques increased follow-up colonoscopy rates from
80.8% to 91.0%, although this difference did not reach
statistical significance.36 Another randomized clinical
trial examined lay navigators to follow up abnormal
colorectal tests, as well as breast and prostate
screening tests. Through phone, in-person, or email
contact, navigators identified barriers to follow-up test
completion and maintained contact with patients to
address the practical barriers and social support
needed to undergo colonoscopy, including accompa-
nying patients to procedures.37 Navigation significantly
increased completion of follow-up testing (79% vs
58% usual care; P < .002), although 7 of 114 navi-
gated patients were considered adequately followed
with sigmoidoscopy or modalities other than
colonoscopy.

Provider-level interventions including reminders or
academic detailing using feedback of performance
data have been demonstrated to increase rates of
follow-up colonoscopy of 9%–25%.38–41 However,
centralized tracking with physician-targeted mailed
audit and feedback reports containing names of pa-
tients who tested abnormal for FBT did not increase
colonoscopy follow-up for abnormal FBT in a large,
regional CRC screening program.42 Thus, imple-
mentation of interventions found to be effective in
Figure 3. The health belief
model.
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Table 2.Multicomponent Interventions to Increase CRC Screening<

Author Year
Screening
strategies Arms Duration Interventions Effectiveness

Blumenthal49 2005 FBT;
proctoscopy

2 18 mo (1) usual care, (2) patient education (churches,
health fairs, businesses) and marketing
(newspapers, bus signs, media)

Two 2-city pre/postintervention comparisons of'
intervention vs usual care. Intervention
increased adherence from 54.3% to 56.6%
compared with usual care in which adherence
decreased from 64.9% to 54.9% in one
comparison (P < .05); however, the other
comparison observed a reduction with
intervention from 54.3% to 51.9% compared
with an increase with usual care 53.4% to
56.0%

Tu50 2006 FBT 2 6 mo (1) usual care, (2) clinic-based linguistically and
culturally concordant health educator;
bilingual patient information (video,
pamphlet), clinic-distributed FBT

Intervention adherence 69.5% vs usual care
adherence 27.6% (OR, 5.98; 95% CI, 3.29–
10.85)

Percac-Lima51 2009 colonoscopy 2 9 mo (1) usual care; (2) patient education; navigation
(phone or in-person) by community health
workers to identify and address barriers to
screening, scheduling, bowel preparation,
transportation

Intervention adherence 27% vs 12% control
adherence (P < .001)

Myers16 2007 FBT; FS; BE;
colonoscopy

4 24 mo (1) usual care, (2) SI by mail (screening invitation
letter, informational booklet, FBT, and
reminder letter), (3) TI ¼ SI plus letters based
on Preventive Health Model survey
responses, (4) TIP ¼ TI plus tailored
message pages and a telephone reminder

Screening rates were 33% in the control group,
46% in the SI group, 44% in the TI group, and
48% in the TIP group. Screening was
significantly higher in all 3 intervention groups
compared with the control group (odds ratio
[OR], 1.7; 95% confidence interval [CI], 1.3–2.5;
OR, 1.6; 95% CI, 1.2–2.1; and OR, 1.9; 95% CI,
1.4–2.6, respectively) but did not vary
significantly across intervention groups

Ling52 2009 FS; colonoscopy 2 � 2 factorial 12 mo (1) tailored vs nontailored invitation letter, (2)
enhanced vs nonenhanced office and
patient management interventions

1) Nontailored; nonenhanced adherence 37.9%
(95% CI, 29.4%–46.4%); (2) tailored letter;
nonenhanced management 43.6% (95% CI,
35.2%–52.0%); (3) nontailored letter; enhanced
management 54.2% (95% CI, 47.1%–61.3%);
(4) Tailored letter; enhanced management
53.3% (95% CI, 45.4%–61.2%)

Enhanced management increased screening
compared with nonenhanced management (OR,
1.63; 95% CI, 1.11–2.41), but tailored letter did
not increase screening
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Table 2. Continued

Author Year
Screening
strategies Arms Duration Interventions Effectiveness

Blumenthal53 2010 FBT; FS;
colonoscopy

4 6 mo (1) usual care, (2) one-on-one patient education,
(3) group patient education, (4) financial
reimbursement for screening costs (up to
$500)

Group education adherence 33.9% vs 17.7% usual
care (P ¼ .039). One-on-one patient education
or financial incentive adherence (25.4% or
22.2%, respectively) did not significantly
increase screening

Maxwell54 2010 FBT 3 6 mo (1) usual care, (2) group patient education plus
reminder letters to patient and their
physician, (3) group patient education plus
reminder letters to patient and their
physician, plus FBT distributed by educator

Education plus distribution of FBT adherence 30%
vs education alone 25% (nonsignificant
difference); education with or without FBT
increased screening compared with control
(9%) (P < .001)

Walsh55 2010 FBT; FS;
colonoscopy

3 12 mo (1) usual care, (2) patient education (culturally
tailored brochures) plus outreach (mailed
FBT), (3) patient education (culturally tailored
brochures) plus outreach (mailed FBT) plus
navigation (telephone)

Patients provided usual care increased screening
by 4.1% from baseline; patient education plus
mailed FBT increased screening by 11.9% from
baseline (P ¼ .002); patient education plus
mailed FBT plus navigation increased screening
by 21.4% from baseline (P < .001 for
comparisons to usual care and to other
intervention)

Coronado56 2011 FBT 3 9 mo (1) usual care; (2) mailed FBT; (3) mailed FBT,
telephone reminders, home visits

Adherence 2% usual care; 26% mailed FBT; 31%
mailed FBT plus navigation (P < .001 usual care
vs either intervention, no significant difference
between interventions)

Honeycutt57 2013 colonoscopy 2 18 mo (1) usual care; (2) identify patients due for
screening; provider reminders; patient
education; navigation; academic detailing
(education plus feedback)

Intervention group adherence 35% vs 6.5% control
group (P < .001)

Sequist58 2009 FBT; FS;
colonoscopy

2 � 2 factorial 15 mo (1) outreach with mailed FBT, patient education,
call number for FS or colonoscopy; (2)
physician reminders

(1) patient education plus outreach increased
screening: 44.0% vs 38.1% (P < .001); (2)
physician reminders did not increase screening:
41.9% vs 40.2% (P ¼ .47)

Myers59 2013 FBT;
colonoscopy

3 12 mo (1) usual care, (2) SI, (3) TIP Both interventions increased adherence compared
with usual care (18%); SI: 36% (OR, 2.68; 95%
CI, 1.83–3.90 vs usual care); navigation
intervention: 43% (OR, 3.48; 95% CI, 2.39–5.07
vs usual care). No significant difference
between SI and TI

Levy60 2013 FBT; FS;
colonoscopy

4 15 mo (1) usual care; (2) physician chart reminder; (3)
physician chart reminder, patient reminder,
patient education, FBT outreach; (4)
physician chart reminder, patient reminder,
patient education, FBT outreach, plus
navigation

Usual care adherence 17.8% no different from
physician chart reminder (20.5%); FBT
outreach, patient education, patient reminder
significantly increased screening compared
with usual care (56.5%; OR, 6.0; 95% CI, 3.7–
9.6), as did addition of navigation (57.2%: OR,
6.2; 95% CI, 3.8–9.9), but the addition of
navigation was not significantly different from
FBT outreach
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Fortuna61 2014 FBT; FS,
colonoscopy

4 12 mo (1) patient invitation letter; (2) patient invitation
letter plus automated reminder phone calls;
(3) patient invitation letter plus automated
phone calls plus clinic reminders (patient
and provider); (4) patient invitation letter plus
personal phone call from trained outreach
worker

Invitation letter adherence 12.2%; Invitation letter
plus automated phone calls 15.3% (NS);
invitation letter plus automated phone calls plus
clinic reminder 19.6% (OR, 1.9; 95% CI, 1.0–
3.7); invitation letter plus outreach via personal
phone call 21.5% (OR, 2.0; 95% CI, 1.1–3.9)

Basch62 2015 FBT; FS;
colonoscopy

3 12 mo (1) patient printed education; (2) physician
education; (3) physician education plus
patient tailored telephone education

Patient printed education adherence 18.3%;
physician education 20.0%; physician
education plus patient tailored telephone
education 25.6% (NS)

Singal26 2016 FBT;
colonoscopy

3 12 mo (1) usual care; (2) FIT outreach (mailed FIT) plus
telephone reminders; (3) colonoscopy
outreach (invitation letter with telephone
number to schedule colonoscopy) plus
telephone reminders

FIT outreach adherence was 58.8% compared with
colonoscopy adherence (42.4%) (P < .001), and
either outreach increased adherence compared
with usual care (29.6%) (P < .0001)

Yu27 2018 FBT;
colonoscopy

1 (pre/post) 1 y (1) patient education; (2) outreach with mailed
FIT kit; (3) telephone navigation; (4) provider
dashboard; (5) centralized processing of
positive FIT results; (6) centralized
colonoscopy scheduling

Screening rate increased from 65.1% to 76.6%

Multilevel, multicomponent interventions to increase colorectal cancer screening
Green28 2013 FBT;

colonoscopy
4 2 y (1) usual care with clinic interventions, (2)

outreach with mailed FBT and colonoscopy/
FS call-in number, (3) outreach plus
telephone navigation from medical
assistant, (4) outreach plus telephone
navigation from medical assistant, plus
nurse navigation for unscreened. (years 1
and 2)

2-y adherence: usual care, 26.3%; automated,
50.8%; assisted, 57.5%; navigated, 76.4% (P <

.001 for all pairwise comparisons)

Green32 2017 annual FBT; 1-
time FS; 1-
time
colonoscopy

4 5 y (1) usual care with clinic interventions, (2)
outreach with mailed FBT and colonoscopy/
FS call-in number, (3) outreach plus
telephone navigation from medical
assistant, (4) outreach plus telephone
navigation from medical assistant, plus
nurse navigation for unscreened. (years 1
and 2)

Any intervention (groups 2–4) increased percent
covered-time being up to date with CRC
screening (62.1%; 95% CI, 61.0–63.2%)
compared with usual care (47.5% 95% CI,
45.5–49.5%) (adjusted rate ratio, 1.31; 95% CI,
1.25–1.37). Any intervention group more likely
to have completed at least 1 CRC screening
compared with usual care (85.7% vs 76.4%; P
< .001) over 5 y

Singal31 2017 annual FBT; 1-
time
colonoscopy

3 3 y (1) usual care, (2) FIT outreach (mailed FIT) plus
telephone reminders, (3) colonoscopy
outreach (invitation letter with telephone
number to schedule colonoscopy) plus
telephone reminders

Usual care adherence was 10.7%; FIT outreach
was 28.0% (P < .001 vs usual care);
colonoscopy outreach was 38.4% (P < .001 vs
usual care and vs FIT outreach)

BE, barium enema; CI, confidence interval; CRC, colorectal cancer; FBT, fecal blood test; FIT, fecal immunochemical test; FS, flexible sigmoidoscopy; OR, odds ratio; SI, standard intervention; TI, tailored navigation inter-
vention; TIP, tailored navigation intervention plus message pages and telephone reminder.
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smaller studies may not scale to be effective at a
regional or national level. The authors of the latter
study suggested that automated scheduling of follow-
up colonoscopy could be necessary to minimize the
barriers encountered at the provider level.

System-level interventions to improve follow-up to
abnormal screening tests have included direct referral
to colonoscopy scheduling, construction of registries of
patients with abnormal results, and phone outreach to
patients who test positive. Direct referral of positive
FBT results to gastroenterologists reduced the time to
completion for colonoscopy and increased the colo-
noscopy follow-up rate in one cluster-randomized
study in a Department of Veterans Affairs setting.43

Implementation of an automated registry that
informed providers of their patients with positive FBT
who had not completed a follow up colonoscopy in a
managed care setting (Group Health, Seattle, WA)
increased from 57% to 64% in the 3 years before
implementation to 82%–86% in the 5 years after
implementation.44
The Road Forward

Adherence to CRC screening remains suboptimal
because of barriers at every level in the cancer care
continuum including national-, regional-, health system–,
clinic-, provider-, and patient-level barriers. National and
regional barriers include policy and reimbursement
barriers. The Affordable Care Act included a provision for
CRC screening without patient copayment; however,
these has been a persistent “loophole” that allows in-
surers to charge copayments for follow-up colonoscopy
performed in response to positive screening FBTs;
moreover, screening colonoscopies in which polyps are
discovered and removed are changed to “diagnostic,” for
which copayments are applied. This financial barrier to
screening completion is a policy issue that could be
resolved by either congressional mandate or payor
coverage changes.

Regional barriers include limited access to screening
remains problematic for many individuals, especially
medically underserved populations that are frequently
cared for by federally qualified health centers. Access to
CRC screening is also limited for those with Medicaid or
Medicare insurance because of the limited number of
providers who accept these federal insurance programs.
Coordinated screening programs that provide screening
services irrespective of insurance status have been
demonstrated to effectively deliver CRC screening at the
local or regional levels.14 Similar programs could be
instituted at the state or national levels to resolve this
barrier.

Provider barriers include knowledge deficits of
screening guidelines or screening status of patients
could be solved through provider education, academic
detailing, or clinic- or system-based reminders. The
Descargado para Binasss B (binas@binasss.sa.cr) en National Library of He
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evolution of the electronic health record should be able
to assist providers in accurately determining family
history of cancer and to deliver screening in the correct
individuals at the proper intervals; however, the prob-
lems with data input and retrieval and the inability of
systems to share patient information have stymied at-
tempts to provide coordinated, longitudinal care for
patients. Alternatively, screening could be removed
from the responsibility of the provider and imple-
mented at the clinic or system level through dedicated
programs that deliver screening at the point of care
(clinic) and through outreach directly to patients via
mailed fecal blood testing.

Patient barriers, however, remain enigmatic and a
major barrier to successful screening. Lack of knowledge
about the importance of screening, inaccurate information,
health beliefs, trust in health care systems and providers,
absence of social support to complete screening, and
multiple other factors contribute to these barriers.45 The
health beliefs of individual patients dictate their engage-
ment in health activities such as screening (Figure 3).46

Perceptions of the susceptibility to develop cancer and
seriousness of a cancer diagnosis form the basis of
perceived threat of CRC. Even if individuals realize the
threat of cancer, the benefits of screening must be
perceived to outweigh the barriers to pursue screening.
Self-efficacy refers to an individual’s perception of their
ability to successfully undergo screening and reflects one’s
confidence in the ability to effect change in health out-
comes. Cues to action are necessary for prompting
engagement in health-promoting behaviors such as cancer
screening. As CRC screening is recommended in asymp-
tomatic individuals, internal cues are often lacking.
External cues may be events or information from family,
friends, the media, or health care providers who promote
engagement in screening.47

Many of the barriers to increasing CRC screening
adherence could be addressed through adoption of na-
tional or statewide screening programs.48 These pro-
grams would not need to address individuals already
participating in screening, but rather target individuals
who (1) do not currently have access to screening tests,
(2) have not been recommended screening (either
because they lack primary care or because their primary
care provider has not recommended screening), or (3)
have been recommended to undergo screening but have
not completed screening. A key aspect of organized
programs is that that they are multicomponent and
multilevel and would provide the following components
to populations irrespective of insurance status: (1) ac-
cess to CRC screening tests, follow-up for abnormal tests
(colonoscopy), and treatment of CRC; (2) outreach to
provide screening options to individuals without primary
care, (3) education about CRC and screening tests, how
screening reduces cancer mortality, and how to obtain
screening; and (4) navigation to assist individuals follow
through the process of screening, follow-up of abnormal
screening tests, repeated screening for negative
alth and Social Security de ClinicalKey.es por Elsevier en abril 07, 2021. 
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screening tests, cancer treatment, and support for cancer
survivors.

In sum, high-quality evidence illustrates the effec-
tiveness of CRC screening to reduce cancer mortality.
Uptake of screening, however, remains below the na-
tional goal of 80% of individuals up to date with
screening. Interventions to increase adherence to
screening have been tested and several have been vali-
dated to increase screening uptake. Multicomponent in-
terventions may increase uptake more than single item
interventions. A great of discovery remains to identify
novel screening tests that increase effectiveness, reduce
harms and burden on patients and their families, and
minimize resource expenditures. Waiting for perfection,
however, delays the opportunities provide widespread
cancer screening using tools currently in our armamen-
tarium to combat cancer mortality. The financial, politi-
cal, and cultural barriers to screening must be overcome
and a national CRC screening program should be adopted
to improve the health of our population.
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