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ABSTRACT
Introduction: Despite the known benefits of colorectal cancer (CRC) screening, rural areas have consistently reported lower
screening rates than their urban counterparts. Alternative healthcare delivery models, such as accountable care organizations
(ACOs), have the potential to increase CRC rates through collaboration among healthcare providers with the aim of improving
quality and decreasing cost. However, researchers have not sufficiently explored how this innovative model could influence the
promotion of cancer screening. The purpose of the study was to explore the mechanism of how CRC screening can be promoted in
ACO-participating rural primary care clinics.
Methods: The study collected qualitative data from in-depth interviews with 21 healthcare professionals employed in ACOparticipating primary care clinics in rural Nebraska. Participants were asked about their views on opportunities and challenges to
promote CRC screening in an ACO context. Data were analyzed using a grounded theory approach.
Results: The study found that the new healthcare delivery model can offer opportunities to promote cancer screening in rural areas
through enhanced electronic health record use, information sharing and collaborative learning within ACO networks, use of
standardized quality measures and performance feedback, a shift to preventive/comprehensive care, adoption of team-based care,
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and empowered care coordinators. The perceived challenges were found in financial instability, increased staff workload, lack of
provider training/education, and lack of resources in rural areas.
Conclusions: This study found that the innovative care delivery model, ACO, could provide a well-designed platform for
promoting CRC screening in rural areas, if sustainable resources (eg finance, health providers, and education) are provided. This
study provides 'practical' information to identify effective and sustainable intervention programs to promote preventive screening.
Further efforts are needed to facilitate delivery system reforms in rural primary care, such as improving performance evaluation
measures and methods.
Key words: accountable care organizations, colorectal cancer screening, delivery system innovation, primary care, rural health
services, USA.

Introduction
Colorectal cancer (CRC) is the second-leading cause of death
in the USA1. The US Preventive Services Task Force
recommends that adults aged between 50 and 75 years have a
CRC screening, including fecal occult blood testing annually,
sigmoidoscopy every 5 years, or colonoscopy every 10 years2.
Despite the significant health benefits of routine CRC
screening2-7, previous studies well documented the disparities
between urban and rural communities in CRC screenings8-11.
Primary care providers (PCPs) in rural clinics can play a
critical role in improving CRC screening, by educating
patients, providing accurate information, and recommending
screening12. For rural patients, PCPs can be major source of
information as 'physician recommendation' has been found to
be the strongest predictor of rural patients’ adherence to
CRC screening13-16.
However, rural practitioners face many 'practice or delivery
system-level' challenges in promoting CRC screening. Physicians
report that lack of time is one of the most common barriers,
especially for those who see high numbers of patients per day17. In
addition, many rural patients visit the clinic on a non-routine basis,
only visiting when they have acute health problems. Even for their
routine visit, rural patients typically have other priority health
issues (eg multiple chronic conditions) to be addressed first17,18.
This may make it even more difficult for practitioners to
recommend CRC screening within the limited time, or they may
forget to mention it in the face of other, more pressing concerns.

Electronic Health Records (EHR) system is a digital system for
storing and managing patients’ medical history, and includes key
administrative clinical data relevant to patients’ care. For many
rural clinics, however, EHR functionalities, such as computeraided automated flags or reminder systems, are not in place or are
under-utilized19,20. The American Cancer Society suggests four
essential strategies to improve CRC screening in primary care
practice: provider recommendation, an office policy, an office
reminder system for patients and physicians, and an effective
communication system21. Despite the potential role of rural
primary care practice in improving CRC screening, these practicebased, provider-oriented approaches have not been effectively
developed and implemented in rural primary care settings.
An accountable care organization (ACO) is a healthcare
delivery reform model that focuses on changes in the method
of delivery and payment22. Unlike traditional methods of
delivery, this new model allows healthcare providers from
different settings (eg hospitals, physicians, post-acute
providers, or others) to form an alliance to collectively
manage and be responsible for the quality, cost, and overall
care of a patient population22,23. The key features include an
aligned provider network, implementation of quality
measures, improved IT infrastructure, transformed clinical
operations (eg standardized care pathways, primary care
focus, care transition, and patient activation), and
partnerships with payers24,25.
Theoretically, the principles and key features of ACO
coincide with the elements required to promote CRC
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screening. For example, cancer screenings are one of the
quality measures that ACO has to report to the payer, Center
for Medicare and Medicaid Services (CMS), to receive group
savings. Other features, such as improved health IT and
primary care focus, may have positive impacts on the increase
in CRC screenings. However, there is limited evidence on
how an ACO impacts the CRC screening rate, especially in
rural areas. To address this gap, this study aims to explore
how rural healthcare professionals perceive the opportunities
or challenges of an ACO for promoting CRC screening. The
study discusses how the key features and components of a
primary ACO promote evidence-based CRC screening
practice in rural Nebraska. The findings of this study provide
practical information that helps identify primary-focused,
rural population-oriented programs based on alternative care
delivery models (eg ACO) to effectively improve CRC
screening.

officer, and a clinic integration specialist, have actively engaged in
this study from the planning to execution stage by helping
conceptualize the study, providing relevant data and feedback, and
helping recruit interview participants. The participating ACO was
ranked seventh in the nation among all MSSP ACOs by quality
performance ratings in 201427.

Methods

Data collection procedures

Research design

To recruit participants, the research team worked closely
with the ACO leadership team. The participating ACO
provided lists of potential participants, who were then invited
to the study via email and follow-up phone calls by the
research team. A cover letter explaining the research goals
and procedures, and confidentiality statements, was attached
to the email invitation. Verbal consent was obtained from
each participant prior to the interview. The two researchers
(first and third author) completed a total of 21 semistructured individual interviews from June through
November of 2015. Interviews were conducted face-to-face
or by phone, depending on the interviewees’ schedules and
resources. The interview guide was developed by the
research team and modified as the interview process
continued. The duration of each interview was about an hour
and was audio-recorded, transcribed, and independently
coded by two of the study authors.

The study is a qualitative case study to examine opportunities
and challenges to promote CRC screening grounded in data
collected from individual healthcare professionals in a rural
primary care ACO26.

Study setting
The study setting is a physician-led primary care ACO in
Nebraska, a Midwestern state in the USA. The ACO was
participating in the group shared savings model based on fee-forservice reimbursement, called Medicare Shared Savings Program
(MSSP), with 15 group-practice primary care clinics. These clinics
are responsible for taking care of more than 21 000 people
enrolled in Medicare, a national social insurance program
administered by the US federal government. These clinics are
located mostly in rural counties and range in size from 4 to 12
PCPs. All of the participating clinics have received or are working
on completing patient-centered medical home (PCMH)
certification and have adopted an EHR system. The core members
of the ACO, including the executive director, chief medical

Study sample
A convenience sampling approach was used with a referral
strategy for recruiting individual participants26. Subjects were
eligible for the study if they had at least 1 year of work
experience in the participating ACO clinic and had been
involved with CRC screening directly or indirectly. The
study recruited PCPs (physician, nurse practitioner, or
physician
assistant),
nurse
coordinators,
and
IT/administration staff.

Data analysis
This study followed the basic principles of grounded theory
data analysis28. An independent coder reviewed all
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transcribed quotes iteratively to ensure that no important
ideas or constructs were overlooked. Codes were created for
each new idea and themes were grouped together if they
were conceptually similar or related in meaning. A second
researcher reviewed the coded data for an informal
consensus. Disagreements were discussed until a consensus
was reached. NVivo v10 (QSR International; http://www.
qsrinternational.com) was used for qualitative analysis.

Ethics approval
This research was approved by the Institutional Review Board
by the University of Nebraska Medical Center (# 352-15EP).

Results
Table 1 displays characteristics of individual interviewees
(n=21). Final participants included 10 PCPs (48%), 9 nurse
coordinators (43%), and 2 IT/administrative personnel
(10%). More than half (57%) of the interview participants
were female. Participants had a median of 16 years of
experience, from a minimum of 1 year to a maximum of
40 years. All the participating clinics are located in rural
areas, as defined by the US Department of Agriculture
Economic Research Service29. Nine are from rural areas with
population of 20 000 or more, while 10 are from rural areas
with populations between 2500 and 19 999. Two participants
are from a completely rural area according to the RuralUrban Continuum Code. The participating clinics’ annual
CRC screening rate for Medicare beneficiaries ranged from
65.7% to 79.2% in 2015 (Table 1).

Opportunities to promote colorectal cancer screening
Six themes emerged as the main opportunities for promoting
CRC screening through a rural primary care ACO: enhanced
EHR use, information sharing and learning within the ACO
network, performance reporting and feedback, a shift to
preventive/comprehensive care, an adoption of team-based
care, and empowered care coordinators (Table 2).

Enhanced electronic health record use: Rural
practitioners perceived that enhanced use of EHR had been a
great help for recommending CRC screening in several ways.
First, the care process becomes more efficient because of the
reduced time for searching and retrieving patient information
about CRC screenings due. One physician said:
Having our EHR up to date has actually been very helpful for
me, because I don’t spend so much time looking for the
colonoscopy … then I can focus more on the counseling part
rather than the patient trying to remember. (female, family
physician, 4 years of experience)
Second, most providers reported that a 'computer-aided reminder'
helped them initiate discussion about CRC screening with
patients, regardless of the purpose of the visit (wellness or acute).
According to a female registered nurse (RN) care coordinator,
with 32 years of experience, ‘[Screening information] all pops up
at the top of my [patient’s] chart … so then if it is red, then they
need to address it.’ Third, rural providers also use an instant
'messaging' function in the EHR system. This enhances
communication between nurses and doctors by instantly sending
short messages regarding a patient’s screening due date or by
immediate scheduling a next appointment. Fourth, rural clinics
were able to use the 'create report' function from the EHR system.
They could pull out the lists of patients who are due for CRC
screening but have not done it yet and have staff members send
out reminder letters or postcards to these patients. A female
director of nurse with 10 years of career said, ‘With our system,
we can run reports to identify our patients who have not had a
colonoscopy or who have a reason that they haven’t.’
Information sharing and collaborative learning: The
second theme emerging from this study’s analysis was the
role of the ACO network as an information sharing and
learning collaborative in the rural setting. Learning takes
place within an ACO network through regular meetings or
communication among members. A female RN care
coordinator, who started to work in this position a year ago
said, ‘We do try to meet, probably every other month,
where we come together and sit down and talk about our
problems … share information … or some innovative ideas.’
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Table 1: Participant characteristics (n=21)
Characteristic
Gender
Female
Male
Job
Primary care provider
Nurse coordinator/director
IT specialist/office manager
Location†
Rural (>20 000 population)
Rural (2500–19 999 population)
Completely rural (<2500 population)
Years in practice (median (range))
CRC screening rate¶ (median % (range))

Frequency
n (%)
12 (57)
9 (43)
10 (48)
9 (43)
2 (10)
9 (43)
10 (48)
2 (10)
16 (1–40)
71.2 (65.7–79.2)

CRC, colorectal cancer
†
The study used 2013 Rural-Urban Continuum Codes based on US Office of Management and Budget delineation as
of February 2013 to define non-metropolitan counties (eg counties with more than 20 000 population, counties with
between 2500 and 19 999 population, and counties with completely rural or less than 2500 population).
¶
Colorectal cancer screening rate is based on clinic’s annual data for 2015 Medicare beneficiaries who had a
colonoscopy every 10 years, flexible sigmoidoscopy every 5 years, and fecal occult blood test every year.

The ACO leadership team, consisting of experienced
physicians, nurses, and the clinical data integration specialist,
facilitate and coordinate ACO meetings, and provide
technical support for clinics to set up programs or retrieve
information. A health IT manager said:
So she [data specialist] came out and worked with us on where
she was going to pull it from and stuff, so that we could figure
out how to make the [reports]. (female, 33 years of
experience)
Rural providers were reportedly highly positive about the
ACO’s peer support program. When members of a newly
joined clinic were not sure how to launch a new program or
set up protocols, existing members helped them by sharing
tips or resources. This 'culture of helping' was particularly
strong in the ACO.
Performance measures and feedback: The study
participants appeared to have a broad consensus regarding the
positive impact of using standardized measures required by
CMS. They noted increased awareness among all the staff of
the need to pay attention to those measures (eg percentage of

patients who are up to date with CRC screening). The
standardized quality measures gives them a structured
framework of 'what' quality they need to focus on. Feedback
mechanism was perceived to be of great value under the
ACO model. Use of standardized measures and reporting
these measures also enabled an ACO to receive feedback
about their performance at a group level and at a clinic
level. Group-level feedback is provided by the CMS when
CMS compares performance scores of a certain ACO to their
benchmarks. Clinic level feedback is provided by the ACO
leadership team by comparing each clinic’s performance to
that of other clinics within the same ACO group. Most clinics
have the capacity to retrieve their own charts and compare
their numbers to other clinics or other providers. An RN care
coordinator said:
Everybody likes a little friendly competition [laughs] … We
all wanna do well in everything that we do, so [if] I am a
little point behind my [colleague], I better step up my game a
little better, something like that. (female, 2 years of
experience as RN coordinator)
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Table 2: Themes: opportunities to promote colorectal cancer screening by rural practitioners in an accountable
care organization context
Theme
Enhanced EHR use

Subtheme
Identify patient information
(CRC screening due) quickly
Reminder system
Instant messaging
Run reports

Information sharing and
learning within ACO network

Share information through
ACO network
Support from the ACO
leadership team
Peer-to-peer support program

Performance reporting and
feedback

Increase awareness on CRC
screening measures

Shift to preventive and
comprehensive care

Feedback – motivator for
providers
Increased Medicare wellness
visit
PCMH as a care framework

Adoption of team-based care

Involvement of all staff
members in care process
Shared goals and
responsibilities

Empowered care coordinators

Pre-planning, chart review,
and remind doctors
Participate in quality
improvement activities

Illustrative quote
‘Having our EHR up to date has actually been very helpful … because I don’t spend so much
time looking for the colonoscopy … then I can focus more on the counseling part ...’
‘All pops up at the top of my [patient’s] chart … so then if it is red, then they need to
address it.’
‘There are messages all the time going back and forth between the nurses and doctors… so I
would think that the patients’ care is a lot better because of that.’
‘With our system, we can run report to identify our patients who have not had a
colonoscopy or who have a reason that they haven’t.’
‘We try to meet every other month, where we come together and sit down and talk about
our problems … share information … or some just innovative ideas.’
‘I think the whole network helping each other and knowing that we have other people out
there that you can call whenever and it’s a big family so to speak.’
‘Both on physician and nurse level, but just saying like, “Hey, we’re struggling with this.
What do you guys do because your numbers are so good,” and learning from them.’
‘I think it creates more awareness and makes it more of a priority … it [kinda] brought to
the front of everyone’s mind, and creates a little more motivation for them to work on that
measure.’
‘It [ACO] really has given us the framework and the ability to watch actual quality
measures.’
‘Everybody likes a little friendly competition …We all wanna do well in everything that we
do, so [if] I am a little point behind my [colleague], I better step up my game a little better.’
‘More of my patients are coming in for a preventative wellness physical once a year. That’s
really where I have the time to sit down and discuss colon cancer screening with them, not
during a five-minute sinus infection visit.’
‘We do more reviewing of the patient’s chart when the patient comes in … on the patient
coming in with an injury … we look to see how they had a tetanus … colonoscopy, or
things that we would address with complete physicals …’
‘Everybody needs to be on board, from the receptionist to the front office, to the nurses, the
doctors to the check-out lady at the end … If everybody is not on board, and willing to take
the added steps to provide the quality care at lower cost, it just won’t flow.’
‘I do think we have much clearer roles on us and – like our nurses and even our records
department personnel, they’re all doing a much better job at making sure that everything is
populated in the healthcare.’
‘Pre-planning is huge, and I think that really helped get the information to the patients, or to
the nurse checking in the patient, and [told] the doctor what they should address with the
patients.’
‘Without care coordinator, I wouldn’t have had anyone to go to help me develop these
processes, so really just having someone to sit down with, and talk about these processes to
figure out how we can do the process better.’

ACO, accountable care organization. CRC, colorectal cancer. EHR, Electronic Health Record; PCMH, patient-centered medical home.

Shift to preventive/comprehensive care: Rural
providers mentioned that 'a shift to preventive care’, such as
Medicare wellness visits, was a big opportunity to introduce
and initiate CRC screening to patients. Compared to other
types of visit (eg acute or follow-up on hospital discharges),
wellness visits allow providers more time to review various
kinds of preventative measures. In addition, ACO and the
mandated 33 quality measures were the main drivers for

increasing extra attention on CRC screening. According to a
physician:
More of my patients are coming in for a preventative wellness
physical once a year. That’s really where I have the time to sit
down and discuss colon cancer screening with them, not
during a five-minute sinus infection visit … ACO helps
promote more wellness exams, which is where we really catch
our people. (male, 12 years of experience)
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about these processes to figure out how we can do the
process better. (male, 5 years of experience)

The participating ACO takes the PCMH model as its care
framework, thus placing the emphasis on providing
holistic care. This approach made providers check
preventive screenings for patients, even for episodic visits.

Challenges to promote colorectal cancer screening

Adoption of team-based care: Participants felt
strongly that adoption of a team-based care was necessary
for promoting cancer screening under this new model of
care delivery system. Four subthemes emerged:
involvement of all-clinic staff in the screening processes,
clear roles and shared responsibilities, team meetings, and
shared goals and objectives. One physician interviewee
said:

Despite all the opportunities for promoting CRC
screening, operational and system-level challenges
associated with this new delivery care model were found:
financial instabilities, staff workload, lack of training or
education opportunities, and lack of resources in rural
areas. Table 3 shows four themes and related subthemes,
as well as illustrative quotes regarding perceived
challenges of the ACO model.

Everybody needs to be on board, from the receptionist to
the front office, to the nurses, the doctors to the check-out
lady at the end … If everybody is not on board, and
willing to take the added steps to provide the quality care
at lower cost, it just won’t flow … I do think we have
much clearer roles on us and – like our nurses and even
our records department personnel, they’re all doing a
much better job at making sure that everything is
populated in the health care [setting]. (male, 12 years
of experience)

Financial instabilities: Rural providers expressed
frustrations about their inability to generate financial savings
from the current reimbursement plan (eg MSSP) in spite of
their high performance rankings. A male physician in a rural
clinic said:

Empowered care coordinator: The care coordinator
role was perceived to be important in rural clinics.
However, their roles have changed over time, due to the
increasing amount of coordinating work and reduced
staffing. While they used to do pre-planning, review
patient charts before the patient visit, and remind doctors
about CRC screening dues, now more clinics have
transitioned care coordinator roles to post-discharge care,
medication reconciliation, and management of high-risk
patients. Still, care coordinators actively participated in
the quality improvement activities (eg developing careprocess maps). A physician said:

They felt that they needed long-term financial resources to
cover their staff costs and operating expenses. Another
physician said:

Without [the] care coordinator, I wouldn’t have had
anyone to go to help me develop these processes, so [it is]
really just having someone to sit down with and talk

So we’ve sent the letters. We’ve cleaned up our documentation
... Now I think the big barrier is how we push forward. You
know, how we continue with this. (female, 10 years of
experience)

I think in a lot of ways, it’s financial. We’ve put in a lot of
work, we’ve invested a lot of capital into changing this
process, and yet there’s not a whole lot of [financial gain].
(male, 5 years of experience)

We hire all these extra employees because of the extra money
that we’re getting … if all of a sudden these things go away
and we don’t get reimbursed the extra money that we were
[supposed to receive] … it could be tough for a smaller clinic
like us. (male, 5 years of experience)
A nurse director commented about long-term sustainability
of the current program:
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Table 3: Themes: challenges to promote colorectal cancer screening by rural practitioners in an accountable
care organization context
Theme
Financial instabilities

Subtheme
Inadequate financial gains under
current reward system

Concerns of long-term resources
(eg staff costs and operating expenses)

Increased workload

Need more time and effort in data
entry and retrieval

Lack of provider education or
training

Lack of understanding of how ACO
works

Lack of on-the-job training
Lack of resources in rural area

Insufficient information of care and
billing processes for remote rural
clinics
Lack of availability of healthcare
providers

Illustrative quote
‘I think in a lot of ways, it’s financial. We’ve put in a lot of
work, we’ve invested a lot of capital into changing this
process, and yet there’s not a whole lot of [financial gain].’
‘It’s a part of the transition from fee-for-service, gotta see so
many patients per day … Hopefully at some point it will give
us the financial structure that makes better care of patients
possible.’
‘We hire all these extra employees because of the extra
money that we’re getting … if all of a sudden these things go
away and we don’t get reimbursed the extra money that we
were [supposed to receive] … it could be tough for a smaller
clinic like us.’
‘So we’ve sent the letters. We’ve cleaned up our
documentation ... Now I think the big barrier is how we push
forward. You know, how we continue with this.’
‘A lot of the nurses do not like it … a lot of the stuff that the
nurses are supposed to get in the charts … having more work
to do and get paid the same.’
‘We had to set up things like clinical elements and our
templates for our health maintenance stuff, so that when we
ran reports, the numbers were there to pull.’
‘Having everybody understand what we’re doing … that is
difficult. Even our providers are not really grasping it as well
as I would hope they were …There needs to be some kind of
orientation – to what ACO actually is.’
‘Well, my biggest challenge is to have all of my providers
buying into my philosophy that I just said to you in that, you
know, they all have to understand and buy in.’
‘Well, our IT person hasn’t had any official education…she
would say that there’s been struggles because she doesn’t
actually have any education in that.’
‘We have to bill things differently …there’s a lot of things
[that] the other clinics [within the ACO] are doing … they are
able to bill for those services, that we are not … things like
chronic care management … transition of care’
‘Availability of people to hire has been an issue. I think
everyone’s in unanimous decision to keep hiring CMAs
[certified medical assistants], it’s just in our area there’s not a
whole lot available.’

ACO, accountable care organization. CRC, colorectal cancer.

Increased workload: Throughout the interviews, the
rural providers strongly felt that 'being a member of the
ACO' means more 'work' for all staff members, including
nurses, coordinators, PCPs, receptionists, and IT and
administration staff. Even though they appreciated and were
proud of quality improvement results that ACO brought,
they still acknowledged that they needed to spend extra time

and labor for good performance. The biggest area is to do a
more rigorous data entry and retrieval. An RN care
coordinator said:
A lot of the nurses do not like it … a lot of the stuff that the
nurses are supposed to get in the charts … having more work
to do and get paid the same. (female, 25 years of
experience)
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Lack of provider education or training: Most
participants did not seem to fully understand what the ACO
meant and how the ACO worked. Some lead physicians
expressed difficulty motivating other providers in their
clinics, who were not accepting the ACO or PCMH
philosophy:
Well, my biggest challenge is to have all of my providers
buying into my philosophy that I just said to you in that, you
know, they all have to understand and buy in. (male,
17 years of experience)
In addition, care coordinators and IT/administrative staff
perceived the immediate need for well-organized and
practical on-the-job training. A female RN care coordinator
commented:
Initially [the challenge was] not really knowing what my job
was. What all I should be doing … it took a while [to learn]
and I think that was frustrating for me. (female, 30 years
of experience)
Another participant made similar comments in terms of IT
staff education: ‘Well, our IT person hasn’t had any official
education … she would say that there’s been struggles
because she doesn’t actually have any education in that.’
Lack of resources in rural areas: Clinics located in a
remote rural area had dissimilar care and billing processes, so
they could not derive benefits from sharing information
within the ACO network. One RN care coordinator at a
remote rural clinic said:
We have to bill things differently … there’s a lot of things
[that] the other clinics [within the ACO] are doing … they
are able to bill for those services, that we are not … things
like chronic care management … transition of care. (female,
6 years of experience)
The lack of an available healthcare provider workforce was
another challenge that the rural clinics reported facing. As
explained by one family physician:

Availability of people to hire has been an issue. I think everyone’s in
unanimous decision to keep hiring CMAs [certified medical
assistants], it’s just in our area there’s not a whole lot available.
(male, 5 years of experience)

Discussion
Rural primary care providers play a critical role in improving
CRC screening and reduce disparities between urban and
rural communities. However, they encounter many
challenges, which have not been effectively improved thus
far17-21,30,31. This study added evidence about the role of a new
healthcare delivery model, the ACO, in the improvement of
CRC screening rates from a rural provider point of view.
Consistent with findings from previous studies32-35, the
present study’s findings suggest that the ACO-affiliated
primary care clinics could improve CRC screening by
utilizing fully functioning EHR systems, including computeraided reminders, electronic messaging, receiving timely
feedback, and generating data for quality improvement
projects. However, there were great variabilities between
clinics in degree of capacity and advanced use of the EHR
system due to the variations of health IT system support.
Future interventions need to consider the different levels of
EHR system capacities of each clinic.
In addition, ACO based rural primary care providers
perceived that CRC screening rates could be enhanced by
'information sharing and collaborative learning' within the
ACO network. The term 'learning collaborative' is derived
from the quality improvement literature, meaning that
multidisciplinary teams from various organizations or units
come together regularly to learn about methods to improve
their provision of care36,37. For example, healthcare team
members from different units, departments, or practices can
meet regularly to learn new quality improvement methods,
share information, and generate innovative ideas. Facilitators
or content experts could be included as additional features to
guide the implementation and change process and to help
create collaborative environments through periodic
instructions. The theoretical rationale is that health teams,
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which typically hold ideas or information internally and are
slow to innovate, are likely to be more effective in generating
ideas or implementing change when working together with
other teams than when working alone.
Learning collaboratives have been used as an effective tool to
disseminate medical and healthcare innovations through
enhanced strategies for learning and change38. In a previous
study, learning collaboratives were used as a part of
interventions to increase CRC screening36. Physicians and
other representatives from each practice attended in the 2day learning collaborative session to learn and discuss
effective modalities of CRC screening, general cancer
screening and cancer survivorship, and organizational change.
The present study’s qualitative findings revealed that the
learning collaborative model is particularly effective for a
primary care ACO in a rural setting, where resources and
access for networking opportunities are often limited.
Participants seemed highly satisfied with their bimonthly and
quarterly ACO meetings, where they could learn and share
quality improvement ideas, including CRC screening
(eg patient reminder strategies, system set-up know-how,
and process analysis tips). However, empirical evidence
about the use of a learning collaborative in the promotion of
CRC screenings is very limited38. Future research can further
examine the scope and impacts of collaborative learning on
the promotion of CRC screening in rural primary ACO
settings.
Another mechanism by which ACO assisted rural providers
to increase CRC screening rates is to hold rural providers
accountable through mandatory reporting. ACO-based
providers are mandated to report 33 quality measures in five
domains: patient and caregiver experience, care
coordination, patient safety, preventive health care and atrisk populations. CRC screening is one of the required quality
measures to report. In the process of integrating and
calculating clinical data for reporting purposes, rural
providers can do some self-assessment by comparing their
current quality scores to those in ACO benchmarks, other
clinics within their ACO network, or other individual
providers within their clinics. This process may increase rural

providers’ intrinsic and extrinsic motivation to improve their
quality score in CRC screenings. This data-driven, provideroriented assessment and feedback approach has been
supported by previous literature as the evidence-based
interventions for increasing CRC screening rates, although
previous studies have focused on less invasive techniques
(eg fecal occult blood test)39,40. For developing future
intervention, one should consider data accuracy and
completeness, advanced methodology for longitudinal
comparison, and education/training of providers in data
management and analysis.
The team-based care approach was perceived as an effective
strategy to promote CRC screening41-46. The present study’s
findings showed that ACO-based primary care practices were
more likely to use the multidisciplinary team to perform
CRC screening. For instance, a common strategy for a teambased approach is to empower non-physician delegates
(eg behavioral educator, nurse coordinator, or data person)
to educate patients, track overdue appointments, facilitate
test ordering, and manage patient records. It was also found
that limited financial (eg lack of funding to hire new
personnel) and system support (eg lack of human resources in
rural areas) might hinder team-based strategy from being
fully effective in rural settings47. Future intervention should
be designed in a way that will overcome those barriers.

Study strengths and limitations
By examining healthcare professionals’ perspectives, this
study helps understanding of the real-world mechanisms to
promote CRC screening in the new US delivery system of
healthcare reform. Despite the suboptimal level of screening
rates nationally and in rural areas, research is lacking on
uncovering effective, data-driven, but financially feasible
intervention ideas for improving CRC screening in rural
primary care settings. Rather than creating a whole new
multilevel intervention, care providers and managers could
start identifying and understanding what contributes to
successful CRC screening interventions that fit well in their
current practice setting (ACO or non-ACO primary care
setting).
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This study has some limitations. First, sample size (n=21) is
small. However, the qualitative nature of the study provides
rich information about health professionals’ views about
opportunities and challenges in promoting CRC
screening. Second, the study findings have limited
generalizability because the study participants are from
primary care clinics in rural Nebraska, a Midwestern state in
the USA. Nevertheless, the study findings can be useful for
rural primary care practitioners who are already a member of
an ACO or who are considering adopting this new alternative
delivery system. Third, the study lacks the patient view on
mechanisms to improve CRC screening, such as increasing
awareness or education, removing cost and transportation
barriers, and changing fatalistic cultures in rural areas.
Despite these limitations, the findings of this study could
inform efforts to promote CRC screenings among rural
primary care ACOs.

Conclusions
Based on in-depth interviews with 21 healthcare
professionals, this study identified themes that may be useful
for existing and planned ACOs for promoting CRC screening
in rural areas. Features of ACOs, such as meaningful use of
EHR, performance reporting with feedback, aligned provider
network, and a team-based care coordination, were
perceived to be opportunities for promoting CRC screenings
in rural areas. The findings may help ACO or non-ACO
based primary care practices design and implement effective,
data-driven, but financially feasible interventions using realworld evidence to promote CRC screening.
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