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Background
The National Colorectal Cancer Round-
table (NCCRT), an organization cofounded
by the American Cancer Society and the
Centers forDiseaseControl andPrevention,
has set an aggressive goal to achieve an 80%
colon cancer screening rate by the year 2018
to reduce the burden of colon cancer in the
United States (National Colorectal Cancer
Roundtable, n.d.). The achievement of this
goal will force health systems and, in par-
ticular, primary-care offices to rethink how
they focus on prevention and population
health. Even more importantly, it forces
them to evaluatewho in the care team is best
skilled at closing these types of gaps in care.

Based on our experience, we have
found that among all cancer screenings
and preventive services, colon cancer
screening is often the least appealing
conversation for patients. As part of our
work with patients, we tried to ascertain
why the situation was like this. Patient
feedback collected by the community
health workers (CHWs) helped to identify
these barriers. The individual barriers that
our patients experience include a lack of
engagement, concern over the invasive
nature of the colonoscopy, and the
preparation required for the procedure
(Figure 1). These individual barriers
make simply reminding and referring
patients while in the examination room
less effective than with other preventive
services.

Oakland Family Medicine is a medium-
sized primary-care practice that is hospital
owned and located in the Kennebec Valley
in Maine. Our practice has been part of
the community for nearly 30 years. We
provide care to nearly 3,900 patients. Our
practice is 58% female and 42% male;
66% of our patients are between the ages
of 19 and 64, 24% are 651, and the re-
maining 10%arepediatric and adolescent.
Our insurance breakdown is 58% com-
mercial insurance, 40% have a govern-
ment payer (Medicaid, Medicare) and two
percent uninsured or free care. Oakland
Family Medicine has achieved level 3–
Patient-Centered Medical Home recogni-
tion and additional recognition from
National Committee forQuality Assurance
(NCQA) for diabetes and heart/stroke
care (National Committee for Quality
Assurance, n.d.). Our practice team is
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Abstract: The National Colorectal Cancer Roundtable, an
organization cofounded by the American Cancer Society and
the Centers for Disease Control and Prevention, has set an
aggressive goal to achieve an 80% colon cancer screening rate
by the year 2018 to reduce the burden of colon cancer in the
United States. This goal is in alignment with the primary care
movement to focus on prevention and population health.
However, colon cancer screening has been proven as an
especially challenging preventive measure to get traction on
with patients. Oakland Family Medicine, a medium primary
care practice in Maine, has engaged in a quality improvement
project to increase the colon cancer screening rates from 28%,
when the project started, to 80.3%. To achieve these results, it
required a redesign of the primary care team, including the
use of team extenders like community health workers. In
addition, it requires understanding the data and its flaws,
knowing the workflow and working to simplify it, and finally,
to be clear what problem you are trying to solve. The Oakland
Family Medicine project shows that closing the gaps in care
for colon cancer screening is not only possible but that the
new national goal is attainable also.
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composed of three Medical Doctors, one
Osteopathic Doctor, a Physician Assistant,
a Registered Nurse/Care Manager, Medi-
cal Assistants, clerical staff, and a Licensed
Clinical Social Worker who provides inte-
grated behavioral healthcare. This team
has worked on improving population
health measures for the past several years
to achieve the NCQA recognition (heart/
stroke and diabetes) and has that success
to build on. However, as we began our

first PDCA (Plan-Do-Check-Act Process
ImprovementMethodology) inOctober of
2013 our rate seemed to be an abysmal
28%, significantly lower than the national
rate of 65% (Centers for Disease Control
and Prevention, 2013).

Our first PDCA was to understand our
data and uncover the root causes of the
lack of compliance with colorectal cancer
screening recommendations. As we began
to investigate why our rate was so low by

Figure 1. Patient barriers to obtain colorectal screening.
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means of chart audits, it became clear that
part of the challenge started in 2012 when
we transitioned from paper-based medical
records to an electronic medical record
(EMR) and made the business decision to
enter data only when patients were being
seen. This meant that not all data had
been entered and when data were entered
as patients had arrived, we did not always
go back far enough in the paper records to
find all colonoscopies. While working with
our clinical support team (medical assis-
tants and a registered nurse) we formed
a report of all patients overdue for colon
cancer screening and began pulling the
archived paper charts and entering these
data into the EMR. By the February of
2014, we completed the manual review of
archived charts and successfully raised our
screening rate to 57.75%. This process also
allowed us to review the quality of the re-
porting that we had from our EMR and
determine where modifications to the
report would be needed.

One area that became clear as a gap in
our reporting capacity was reporting on
patients who had opted to receive an
annual fecal occult blood test (FOBT)
instead of a colonoscopy. Fecal occult
blood test results were not being reported
as having met the colon cancer screening
requirement within the EMR. In addition,
we did not have a way to track and report
on patients who refused to have a colono-
scopy or their associated risk status. Our
second PDCA involved staff from the Pre-
vention Center, Clinical Integration, Elm-
wood Primary Care (Oakland’s sister
practice) and the laboratory inaworkgroup
to review and discuss methods to increase
colorectal cancer screening rates. The
workgroup analyzed workflow, documen-
tation, and reports to recognize patients
overdue for screening. We developed an
algorithm (Figure 2) to standardize the risk
assessment of colon cancer, informed by
algorithms from the American Gastroen-
terological Association,NationalColorectal

Figure 2. Colorectal Cancer Risk Assessment and Screening
Algorithm.
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Cancer Roundtable, American Cancer
Society, and Thomas Jefferson University
algorithms.This servedas the foundation to
establish a standard workflow for colorectal
cancer screening, which is essential when
patients are identified and educated
through proactive outreach, then referred
through the practice at an increased
capacity. After working with the Clinical
Integration and Information Technology
departments, we were able to add discrete
fields to theEMRfor tracking risk status and
refusal, as well as the ability for the report to
process FOBT or IFOBT (immunological
fecal occult blood test) asmeeting thecolon
cancer screening requirements.

Evidence from a randomized clinical
trial suggested that offering only a colo-
noscopy as an option for colon cancer
screening may decrease adherence to
overall screening (Inadomt et al., 2012).
This has led our providers to provide
a FOBTas an option for patients at average
risk for colon cancer.However, the current
FOBT required that patients follow
a restricted diet and had complex in-
structions. Therefore, our practice
switched from the FOBT to the Fecal
Immunochemical Test (FIT or IFOBT).
Both are office-based screening methods;
however, the FIT test is more reliable and
requires no preparation or restricted diet.
Not only does the FIT encourage higher
patient compliance to screening but the
FIT also has higher sensitivity and speci-
ficity for detecting cancer and adenomas
than the guaiac FOBT. Researchers have
argued and other countries have adopted
FIT as the preferred test for population-
based colon cancer screening programs
(Allison et al., 2014).

By the fall of 2014, we started to reach
a point where simply improved reporting
and reminding patients of the need for
screening was not enough. This led to our
third PDCA. Our workflow was present for
the medical assistants as part of their visit
prework (proactive office encounters) to
document which patients needed screen-
ing and for the provider to address
screening as part of the visit. The visit
prework reviews preventive measures and
chronic diseases, and tries to ensure that

there are no gaps in care for our patients.
At this time, we were approached by the
Prevention Center, a department of the
hospital which had successfully applied for
and received a State Innovation Model
grant through the Department for Health
and Human Services, to fund the use of
CHWs to help improve prevention and
chronic disease management of our pop-
ulation. When applying for this grant, the
Prevention Center performed chart re-
views of all patients who were not up to
date on colorectal cancer screening at
Oakland Family Medicine and identified
approximately 66% of those overdue as
having a behavioral health diagnosis,
chronic pain, or both. Over 90% of these
patients had insurance, but had not been
screened.

The Community Guide, a compilation
of scientific evidence and systematic
reviews of community-based health pro-
motion and disease prevention inter-
ventions from The Community Preventive
Services Task Force, recommends client
reminders, small media (i.e., patient let-
ter), one-on-one education, and reducing
structural barriers (i.e., transportation) as
effective interventions proven to increase
colorectal cancer screening rates (Guide
to Community Preventive Services, n.d.).
The Community Health Worker project
combined these interventions to increase
the chances of success and have an impact
on the greatest number of patients. Com-
munity health workers are trusted mem-
bers of the community with knowledge of
the community, its citizens, and commu-
nity resources. They are lay personswithno
higher education degree and they have
a significant knowledge of the resources
available and the ability to engage patients
in ameaningful empowering conversation
using motivational interviewing. Commu-
nity health workers are managed, staffed,
and trained by the Prevention Center, with
a period of practice-specific orientation at
the primary-care practice. The CHWs at-
tended a 2-day motivational interviewing
training and then completed a 45-hour
statewide Community Health Worker
Core Competencies Course developed by
the Central Massachusetts Area Health
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EducationCenter (n.d.). In addition to the
medical and administrative practice staff,
the CHWs are supported by a team of
experienced health education staff who
provide orientation around community
resources and colorectal cancer specific
patient navigation.

The Plan-Do-Check-Act process 3 was
a collaboration focused on identifying
barriers to closing the gap from 57% to
our goal of 80%. Through discussion with
Prevention Center staff and practice staff
we identified two key areas of focus: com-
munication with patients and outreach to
patients.

Communication was an important bar-
rier to address because some of the pa-
tients were not being actively arriving at
the office. We needed to create ways to
reengage with the patient. Some of the
patients had been in and had been coun-
seled on the importance of screening,
whereas others had been in and not
counseled. The interdepartmental team
agreed to mail a letter to each patient sent
from their provider that talked about the
importance of screening and offered the

patient contact with the CHW to discuss
any concerns or barriers to care.

The CHWs followed up on the letters to
make connections and provide proactive
outreach to all patients. This outreach also
provided a forum to learn about concerns
and barriers (Figure 1) and offer educa-
tion on all options for colon cancer
screening usingmotivational interviewing.
This was especially important as a CHW
was able to meet a patient in the commu-
nity or at the patient’s home. Through
additional funding from the Department
for Health and Human Services’ Centers
for Disease Control and Prevention grant
and the Maine Colorectal Cancer Control
Program, the Prevention Center was able
to offer a safety net for some uninsured
and underinsured patients and providing
free colon cancer screening to average risk
patients in need of screening (Figure 3).
Being in a rural area with a large geo-
graphic footprint limits the number of
public transportation options available;
and evenwhen it is available, often patients
are unable to be discharged after their
procedure alone because of the sedation

Figure 3. Process Diagram of Oakland Family Medicine.
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used during the procedure. For some of
these patients, the CHW was able to ride
the bus or taxi or arranged for bus or taxi
transportation. Other patients were too
anxious to go for the procedure alone
and the CHW was able to attend them
after they had established a relationship.
The CHW met the patient where they
were and worked in partnership with the
office to address barriers. Initially,
a handful of patients did not follow
through after agreeing to complete an
FIT test and pick up the test at the prac-
tice. The CHWs began delivering and
picking up FIT tests, which resulted in
increased compliance.

Outcomes
Community health workers have proven to
be an effective extension of our team pro-
viding care outside the office. They were
able to customize their approach
using mini-PDCA cycles along the way to
meet the needs of a smaller population of
patients whose social and or economic
barriers prevent them from achieving their
health goals. Our CHW model has been
proven to be financially viable as well. In the
10 months that the CHWs were involved,
the expenses of CHW were approximately
$62,000 (1.5 full time equivalent with ben-
efits and expenses) and assuming the aver-
age Medicare colonoscopy reimbursement
of $915.00 (Maine Colorectal Cancer

Control Program), we screened an addi-
tional 91 patients which generated
approximately $84,000 in revenue. In
addition, this analysis does not include the
savings of the patient and system for early
detection of colon cancer which average
$51,569 in the first year of treatment
(National Cancer Institute, 2010).

Since November 2014, we have sent 459
letters to patients who lacked colon cancer
screening, 304 of these received phone in-
terventions as well. Of the 304 who received
a phone call, 111 patients had already had
a colonoscopy performed but the results
had not reached the primary-care office.
With this information, we were able to
reach out to the specialty offices and get
the results. An additional 162 agreed to
have the screening and 91 have already
gone for the procedure with 34 referred
and waiting for scheduling. One quarter of
the patients who agreed to be screened
elected for the FIT test. Over 75% of the
patients reached by a CHW for education
and support agreed to be screened.

The use of PDCA cycles has helped our
practice to go from a low of 28% to 80.3%
and achieving the national goal for
screening 3 years early (Figures 4 and 5).
For statistical purposes, our data (Figure 5)
were analyzed with a mixed-effects mod-
eling strategy. Records before 2014 were
excluded because the transition from
paper records to EMR was not complete;
we included records from September 2014

Figure 4. Oakland Family Medicine Results over Time.
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through September 2015, using quarterly
data. Fixed effects were included for time
period and whether the measurement was
taken during an intervention period or not.
No specific pattern (e.g., linearity) was
assumed for the temporal trajectory. Each
practice site also had a random intercept
term included to allow it to have its own
center effect, thus accounting for within-
practice correlation. The response was the
change in screening rate from the previous
quarter. A significant increase in the num-
ber of patients screened was seen
throughout the intervention period (F =
10.62, num df = 4, den df = 3, p, .0001). A
mean increase in the proportion screened
on11.44%was seenduring this period.This

analysis indicates a significant increase in
the proportion of patients screened.

Conclusion
Most of this work was completed through
CHWs outreaching to patients. Although
limited resources restrict the immediate
expansion of this project, the existing 1.5
full time equivalent CHWs successfully
moved to Oakland’s sister practice, Elm-
wood Primary Care, and increased their
colorectal cancer screening rate at a high-
er rate of change than that occurring at
Oakland (Figure 5). The success of this
project at both the primary-care practices
has gained the support of leadership.

Figure 5. Oakland Family Medicine Results Data Table.
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Leaders in the system are committed to
sustaining this work and continue to
partner with the Prevention Center to seek
additional grant funds, and negotiate with
insurance companies to include this work
in future payer contracts.

As we determine the next steps and
future PDCA cycles, we are now expanding
our use of CHWs to help patients who
struggle to thrive in the traditional primary-
care model of chronic illness. We continue
to improve data tracking methods with an
ongoing review and revision of population
health reports. Patient specific, community,
and system barriers identified throughout
the process will help inform conversations
for the much-needed system change. We
are confident the results of these PDCA
cycles can be sustained. The approach dis-
covered through our PDCA cycles to man-
age colon cancer screening will now expand
to be implemented in other primary care
practices in the system to help all achieve
the 80% goal by the target date in 2018.
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