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Abstract

Introduction: Colorectal cancer (CRC) incidence and mortality are disproportionately high
among rural residents despite the availability of effective screening methods. Outreach activities
can improve CRC screening rates but rely on accurate identification of patients due for screening.
We report on data challenges in rural clinics and Medicaid health plans in Oregon in identifying
patients eligible for CRC screening, in a large project implementing mailed fecal immunochemical
tests (FIT) and patient navigation.

Methods: We analyzed data from clinic intake surveys and administrative claims. Clinics were
asked to identify total population numbers relevant to CRC screening and follow-up. Health plans
also identified enrollees eligible for CRC screening in Spring, 2021. Clinic staff validated patient
lists for eligibility using their electronic health records (EHR).

Results: EHR features varied across the 29 participating and 28 responding clinics. Among the
28 responding clinics, 21 were able to report their Medicaid population (75%), 19 reported the
number of patients aged 50 to 75 (68%) and the number screened for CRC in the last year (68%).
Only 8 (29%) were able to report screening details such as number screened by FIT and 9 were
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able to report on patients with an abnormal FIT or colonoscopy completed after FIT (32%). Health
plans had challenges properly identifying where enrollees received care and had missing data for
race and ethnicity (range 22 to 34% unknown race, <1% to 24% unknown ethnicity).

Discussion: Most participating rural primary care clinics and Medicaid health plans experienced
challenges identifying the population due for a CRC screening outreach program. Better EHR
functionality and data reporting capabilities could help rural clinics apply population-based
strategies and ultimately attenuate disparities in cancer screening and follow-up.

Keywords

Cancer Screening; Colonoscopy; Colorectal Cancer; Electronic Health Records; Oregon;
Population Health Management

Background

Colorectal cancer (CRC) incidence and mortality are disproportionately high among
residents of rural areas.12 Screening to detect CRC in early stages is a highly effective
evidence-based practice; however, people living in rural areas are less likely than their
urban counterparts to be up to date on CRC screening.3-% Yet rural populations have greater
risk for CRC and higher CRC related death rates, due in part to differences in behavior
patterns (including higher rates of smoking and obesity and lower screening rates) and more
difficulty accessing health care resources.’11

CRC screening rates can be improved using approaches during a visit as well as through
population-based outreach strategies such as mailing fecal immunochemical tests (FITs),
making reminder phone calls to patients due for screening, or using patient navigation to
help patients overcome barriers to completion.12:13 Prior studies demonstrate that population
outreach and visit-based strategies are present in clinics with higher CRC screening rates.5:14
Visit-based strategies alone are not sufficient to maintain consistent screening patterns due
to competing demands during the visit as well inconsistent use of primary care visits. Both
visit-based as well as population outreach strategies are contingent on the ability of a clinical
practice to accurately identify patients due for CRC screening.

For individual clinics, implementing population-based outreach strategies requires adequate
staffing and information to support outreach without labor-intensive processes.141°
Electronic health record (EHRS) can aide in identifying patients due for screening and

in tracking patient outcomes. EHRs may have reporting capacity as part of the standard
packages, where some require additional payment for use. Clinics may also have to fund
someone to build a query using external reporting systems that sit on top of the EHR.

Clinical decision support tools (such as alerts, reminders or order sets) can give health care
providers patient-specific, actionable clinical recommendations, and reports from these tools
can aid in targeting outreach and interventions.1® However, these tools are limited in many
EHRs, especially with respect to data from specialty providers such as colonoscopists.1’
Often, the data systems used by colonoscopy providers and primary care clinics are not
interoperable, making it difficult to identify patients’ CRC screening status.18-20
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Improving the accuracy of CRC screening data and the ease with which it can be accessed
could help enable screening outreach and ultimately reduce disparities in CRC outcomes
between those living in rural and urban areas. The Screening More Patients for CRC through
Adapting and Refining Targeted Evidence-based Interventions in Rural Settings (SMARTER
CRC) pragmatic trial is implementing a collaborative outreach intervention involving mailed
FIT and follow-up patient navigation in rural primary care clinics in Oregon.2! Outreach
approaches improve screening rates, but they require the ability to identify patients that

need to be reached. The purpose of this article is to assess clinics’ ability to generate

CRC screening lists and identify barriers and facilitators to conducting population health
management. In this article, we evaluate challenges in accessing data experienced by
participating rural clinics and health plans when seeking to identify patients due for CRC
screening using administrative claims and EHR data.

We analyzed data from the SMARTER CRC trial’s clinic intake survey and administrative
claims to identify data challenges clinics faced in identifying the number of patients eligible
for CRC screening and follow-up, as well as characteristics of these patients.

The SMARTER CRC intervention combines targeted mailed FIT outreach and patient
navigation with the goal of improving CRC screening rates for patients with Medicaid
insurance in rural areas.?! The SMARTER CRC project is being conducted within 3
Medicaid Health Plans and 29 clinics; eligibility and recruitment details are described
elsewhere.22 Briefly, Medicaid health plans in Oregon were eligible if they were serving
clinics in rural areas as designated by RUCA code or the Oregon Office of Rural Health.
Clinics within the eligible health plans needed to meet rurality criteria, have more than 30
eligible Medicaid or dual-eligible Medicaid/Medicare patients, and have a CRC screening
rate less than 60% in 2019.22

Because we anticipated that rural clinics would not always have data on their full

patient population, the intervention used a collaborative approach between health plans,
clinics, and the research team to support patient identification.23 This also reduced clinic
administrative burden.2526 Implementation support for executing the SMARTER CRC
project was provided by the research team through practice facilitation, health plan and
clinic training, and workflow assessments. Practice facilitation supported implementation
strategies including the development of quality monitoring systems and implementation
tools for quality monitoring, providing local technical assistance and ongoing consultation,
and conducting ongoing training.

The intervention included a mailed FIT program conducted by the health plan, reminder
calls or prompts, and a follow-up patient navigation program conducted by clinics. Clinics
were free to adapt the intervention to some extent. Clinics adapted staffing, timing of
intervention components, number of reminders to return mailed FITs, and whether and how
they implemented patient navigation.
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As the clinics were unable to create lists of eligible patients, the health plan generated lists
of eligible enrollees (using claims data), by identifying age eligible patients and excluding
patients with prior screening claims. People were determined eligible if they were age 50

to 75, enrolled in Medicaid or dually enrolled in Medicaid and Medicare, and due for CRC
screening (no claims evidence of colonoscopy within past 10 years, flexible sigmoidoscopy,
or CT colonography within 5 years, FIT within the past year, or FIT DNA in the past 3
years).

These lists were provided to clinics, whose staff reviewed the lists and removed any

patients who were ineligible. The updated lists were then sent to a vendor that mailed

FIT outreach components (intro letter, FIT Kit, reminders) to enrollees on the list. The
research team validated the lists provided to the clinics, checked the expected numbers of
eligible patients against prior years, and removed patients who were ineligible. The removed
patients included those removed due to being out of the eligible age range (n = 104),
patients removed because claims showed they were up to date with screening (n = 1398),
and duplicate patients (n = 24).

We analyzed data from clinic intake surveys and health plan claims. Survey items were
completed by clinic staff, and included data to meet reporting requirements and data used
in prior studies.13:24.25.27.28 The survey gathered information about EHR systems used, the
clinic’s ability to use the EHR to identify eligible patients, CRC clinical practices before the
intervention, and data on patient population characteristics relevant to CRC screening (total
number of patients 50 to 75 years of age, total number of Medicaid enrollees, proportion

of patients up to date with CRC screening). Data on patient characteristics allow clinics to
create a census of the patient population to be targeted by outreach activities. Clinic staff
provided this population-level data by running queries on their EHR and/or billing data
systems. Within the survey, a series of questions were also asked which were guided by the
consolidated framework for implementation research (CFIR).2%

Clinic intake surveys were distributed to all participating clinics (n = 29). The survey

was used to verify contact information (name, address, phone number) and obtain detailed
information with 3 sections: 1) Facility Survey, 2) Current CRC Screening Practices, and

3) Context Survey. The Facility Survey section consisted of 18 questions related to facility/
clinic type, federal designation, clinic affiliation, EHR used and its functionality, quality
reporting metrics, patient population and CRC screening rates. The Current CRC Screening
Practice section consisted of 17 questions related to CRC services available in the clinic,
how CRC guidelines are communicated to providers, if their clinic uses a FIT—and if so,
which one—how providers feel about FITs with a 1 to 10 scale, their preferred screening
modality, how the EHR is utilized to capture referrals and results, if a previsit validation is
conducted regularly, and endoscopy provider information. The Context Survey consisted of
7 questions related to management and staff support for CRC screening; 6 response options
ranged from completely disagree to completely agree and a not applicable option.

Each of 3 practice facilitators on the study team distributed the survey to their assigned
clinics between January and April of 2021. The survey was made available as a Microsoft
Word form as well as electronically using REDCap, a secure, web-based software platform
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designed to support data capture for research studies.3931 Practice facilitators asked clinics
their preference for the survey modality and continued outreach over several months to
support survey completion. The timing and method of outreach varied by practice facilitator
and clinic and was informed by the facilitator’s knowledge of the clinic’s competing
priorities, level of engagement, and communication preferences. In some cases, practice
facilitators helped complete survey items using publicly available data (eg, clinic EHR,
federal designation).

For clinics assigned to the intervention arm (n = 15), the research team securely shared

the list of eligible patients then asked the clinic to validate the lists for eligibility using

their EHR. A 1-hour virtual training for the clinic on how to validate the enrollee list was
led by the research team and held twice (May and June 2021). At least 1 representative
from each clinic attended. The training content is available on our website.32:33 The training
addressed that it is important to validate the patient list to prevent unnecessary mail and calls
to patients who are not due for screening. The training also defined who is eligible for FIT
screening (50 to 75, no recent screening, and exclusions of other medical conditions), and
directions for how to update the list. In addition to medical reasons for excluding patients
during the validation, clinics were also given the option of removing someone because they
were deemed “not a current patient.” This option was left to the discretion of the clinic and
could include Medicaid enrollees who had not yet established care or enrollees who had not
had a recent clinic visit (eg, in the past 12 months).

Descriptive analyses were conducted to assess clinic and health plan characteristics. We
classified clinics based on federal designation (Rural Health Clinic (RHC), Federally
Qualified Health Center (FQHC), Indian Health Services (IHS), none, (determined based
on survey responses and public data)34:35 and by clinic network structure (individual clinic
with a single location, clinic with multiple locations, hospital-affiliated clinic, health-care-
network affiliated clinic). Determination of clinic network structure was a 2-stage process:
Members of the research team independently reviewed and classified clinics using survey
responses and public data. We then resolved discrepancies and refined categories and
definitions through a consensus-building discussion with input from a third team member,
using our knowledge of clinics and systems. In addition, we report here on 2 Likert scale
questions from the survey.

SMARTER CRC was approved by the Oregon Health & Science University Institutional
Review Board (# STUDY00020681). Along with the clinic intake survey, participating
health plans and clinics were given an information sheet outlining the project purposes and
risks and were instructed to contact the research team with questions; completion of the
clinic intake survey constituted informed consent.

All but 1 clinic responded to the clinic baseline survey (97% response). The level of support
needed to complete the survey varied widely, with some clinics needing minimal to no
support, and others needing a virtual 1-on-one meeting with a practice facilitator to clarify
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survey questions, facilitate use of the REDCap interface, and discuss where information may
be found (eg, ways in which other clinics had located specific information).

Characteristics of 29 participating clinics are summarized in Table 1. Using the Rural-Urban
Area Commuting (RUCA) codes, 66% (n = 19) of clinics were classified as micropolitan,
31% (n = 9) were classified as rural and 3% (n = 1) was classified as urban.36-38 Nearly
two-thirds of the participating clinics had a federal designation: 41% (n = 12) were Federally
Certified Rural Health Clinics, 17% (n = 5) were Federally Qualified Health Centers
(FQHCs), and 1 (3%) was a Tribal Health Center; the remaining 11 (38%) had no federal
designation. In terms of clinic network structure, hospital-affiliated clinics made up the
largest proportion of the participating clinics (48%; n = 14), with the remaining clinics

being split between health-care-network-affiliated clinics (14%; n = 4), clinics with multiple
locations (21%; n = 6), and clinics with a single location (17%; n = 5). Participating clinics
reported using 9 different EHR systems, the most common of which were Epic (41%),
OCHIN Epic (14%) and Greenway Intergy (14%); the remaining EHR systems were used by
only 1 or 2 participating clinics. Clinics had used their current EHR systems for as many as
201 years and as little time as less than 1 day; however, 45% had their current EHR for 3 to
10 years.

Clinic staff who completed the survey were asked to rate their agreement with statements
about their clinic’s CRC screening experience and general clinical practices (Table 1).
Seventeen clinic respondents (59%) agreed or strongly agreedthat their “clinic provides
providers with assessment and metrics regarding CRC screening.” Thirteen clinics (45%)
agreed or strongly agreedthat their “clinic has a staff member or administrator who
champions colorectal cancer screening initiatives.”

Clinics varied in what EHR features they had access to and used for identifying patients
eligible for CRC screening. The most commonly available features were patient reminders
(75%) and provider reminders (79%) and “the ability to automate identification of patients
due for CRC screening” (71%). Only 32% of clinics were able to identify patients who had
been referred to screening colonoscopy, and only 39% had a cancer screening dashboard or
page in the EHR. Few clinics had access to gastroenterology patient portals (14%, n = 4),
the automated ability to identify patients with an abnormal FIT result (18%, n = 5), or an
automated system to track patients with abnormal FITs for colonoscopy referral (11%, n =
3).

Many clinics were unable to identify basic characteristics of their patient population due
for CRC screening (Table 2). Of the 28 responding clinics, 89% were able to enumerate
their total patient population. Most clinics were able to report population-level data for their
patients aged 50 to 75: 68% were able to report the number of patients ages 50 to 75,

75% could report the number of Medicaid enrollee patients, and 68% were able to report
the number of patients ages 50 to 75 who had been screened for CRC in the last year.

Most clinics were unable to report number of patients screened by screening modality: only
29% reported the number of patients screened by FIT in the past year, and only 32% were
able to identify the number of patients with an abnormal FIT, or patients who completed

a colonoscopy within 1 year following an abnormal FIT. There was little difference in the
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ability to report population-level data among clinics with an EHR site specialist (data not
shown, n = 13 reporting clinics with an EHR specialist): 69% were able to report the age
eligible screened population, 31% could report patients screened by FIT in the prior year,
and 38% could report on abnormal FIT results and colonoscopy follow-up.

Like the clinics, health plans also varied in their capacity to generate lists of patients due for
CRC screening in each clinic (Table 3). All 3 health plans (100%) were able to pull eligible
enrollee lists, which ranged in size from 1705 to 2036 enrollees. However, information on
race was missing for 22%, 40% and 34% of enrollees and information on ethnicity was
missing for 18%, <1%, and 24% of enrollees at health plans 1 to 3, respectively. Health
plan 2 reported missing language information for 10% of enrollees, while the others only
reported 1% missing data for language.

During the validation process, the clinics excluded 34%, 43%, and 50% of patients provided
in the health plan lists respectively (data not shown). The majority of exclusions by clinics
were due to a health plan enrollee not being a current patient at that clinic (60%) or being up
to date on screening (27%). Patients were also excluded if they were medically inappropriate
for screening (4%), had moved out of the area (2%), or for other reasons (7%). The mailing
vendor excluded an additional 1%, 2% and 7% of patients from the 3 health plan lists due

to bad addresses. Ultimately, 45%, 52%, and 41% of enrollees from the original lists of
eligible patients were removed because of exclusions found after manually reviewing charts
or because of bad address information. The remaining eligible patients were sent FIT Kits.

Discussion

Through survey and claims data, we identified key challenges faced by rural primary care
clinics and partnering health plans in identifying patients due for CRC screening. Nearly all
the 29 rural primary care clinics and 3 health plan partners participating in the SMARTER
CRC pragmatic trial had trouble collecting at least some data on their eligible patient
population, making CRC screening outreach complex and labor intensive. Nineteen clinics
(68%) were able to report overall CRC screening rates, and only 29% were able to identify
those screened by FIT versus other screening modalities.

The SMARTER CRC trial designed a collaborative model of patient identification (where
Medicaid health plans generate lists of eligible enrollees that are reviewed by the clinic)
with the intention of overcoming anticipated challenges in patient identification and mailing
coordination across 29 rural clinics.26 These anticipated challenges indeed emerged: clinics
used a number of distinct EHR systems, and some had limited capacity to identify eligible
patients. However, the data we report here show that health plans also struggle to generate
accurate lists of patients seen by particular clinics who are due for CRC screening. While
all 3 health plans were able to identify a list of patients they deemed eligible for mailed

FIT outreach, they had high missing data rates for race, ethnicity, and preferred language
(Table 3). This demographic information is important if clinics or health plans want to
tailor outreach efforts to targeted populations by providing language specific materials, or
culturally tailored information.
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In addition, based on the high numbers of patients marked “not a current patient” by

clinics during eligible patient list review (range: 33 to 50%), the health plans seemed to
have trouble identifying which enrollees were receiving care from specific clinics. The high
numbers of health plan enrollees removed from the list by the clinics could reflect difficulty
getting enrollees to establish care, or simply low numbers of patients with a recent clinic
visit. The generated lists included many patients who were not current patients of the clinic
or were falsely identified as not being up to date on screening. Identifying these patients
required a lot of time and manual labor. To generate a valid list would require better ongoing
communication between the health plans and clinics, or 2-way data systems that updated
screening completion or reasons for not recommending screening. Improvements like this
could save time and resources for both clinics and health plans.

The research team used practice facilitation to aid in developing the list of eligible patients
at the health plan. The research team essentially validated these lists by checking the data
with prior known rates of screening and eligibility within each clinic’s patient population.
However, research does not always fit perfectly into practice. For example, the health plan
collects and stores data at the health system level, it was difficult in some cases to identify
patients by individual clinics or sites. Another problem that likely affected the accuracy of
the health plan lists is that claims data are not real-time: it usually has a lag of about 3
months, which may mean that some patients who had been screened were not identified as
such in claims data at the time of the eligibility query.

The challenges faced by rural clinics and the health plans in producing lists of patients
eligible for CRC screening or follow-up have some key implications for outreach. Mailed
FIT and patient navigation are evidence-based interventions that are shown to improve
rates of CRC screening and follow-up and reduce observed disparities in various health
care settings.12 Yet, these interventions have not been widely adopted in practice settings.
Compared with opportunistic screening, organized outreach has the advantage of reaching
populations that do not regularly access care. Mailed FIT outreach has been strongly
endorsed as an easy at-home strategy that was successfully implemented during care
suspension during the early phases of the COVID-19 pandemic.?0 In some states, certified
community health workers performing the role of patient navigators are able to bill
insurance for one-on-one patient education. The assessment of follow-up outcomes is
especially important in rural clinics, yet because colonoscopy follow-up is completed as
specialty care outside of the clinic, recorded follow-up is often incomplete.

Our work supports prior findings of implementation challenges to mailed FIT
interventions.3? It also provides new data on barriers to identifying patients in need of
outreach, particularly in rural settings, which has not been widely studied.*%-43 We know
from prior research that limited EHR capability is a key implementation concern for clinics
implementing quality improvement initiatives as part of the Centers for Disease Control
colorectal cancer screening program.3244 It may be that researchers tend to recruit clinics
with higher functioning EHRs because of their capacity to produce reports and identify
patient populations or due to conduct of research in urban-based academic health centers.
These settings often have centrally coordinated EHRs and quality improvement systems
that do not represent the infrastructure present in most primary care clinics and community
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settings, particularly for those in rural areas.3%44 Given that the majority of patients receive
primary care services in small to medium health care settings, our exploration of the
capacity for patient identification and outreach in these settings is important.4>:46

As practicing physicians must address a variety of diseases and preventive measures, the
need for adequate identification for population health management is necessary. Automated
EHR reports or clinical decision support tools to identify patients who are due for CRC
screening facilitate the ability to implement outreach campaigns. However, many clinics lack
either the EHR capacity or staffing to use these tools. Better EHR reporting capabilities and
clinical decision support tools could also allow clinics to look at screening rates over time
and address social determinants of health.” Specifically, being able to identify the modality
of CRC screening (eg, colonoscopy vs FIT vs FIT-DNA) would allow clinics to offer mailed
FIT to only those patients in need of screening.

We do not know how much of the missing data in our survey responses was caused by

lack of time to complete the survey, adequate staffing or lack of a dedicated EHR specialist.
An EHR specialist is typically a clinic employee who manages the EHR system, and

has expertise to resolve issues within the EHR, and design reports for clinic staff. Fewer
than half the clinics surveyed had a person dedicated to EHR support, meaning clinical

or other administrative staff would have needed to provide this information. Even before
the COVID-19 pandemic, primary care clinics struggled with having enough staff time to
deliver preventive care interventions.*8 Prior research on screening and referral to treatment
has highlighted the compounded challenges that small rural clinics face in implementing
evidence-based interventions,*® and post-COVID staff turnover and burnout have amplified
these stressors.

The broad adoption and use of clinical decision support tools that has occurred over the
past 2 decades has created tremendous opportunity to deliver population-based outreach and
improve patient care, yet important gaps remain. A recent report from the US President’s
Cancer Panel outlines several goals to close the gaps in cancer screening, including the
creation and deployment of effective interoperable clinical decision support tools for cancer
risk assessment and screening.>! The panel recommended prioritizing support for screening,
including clinical decision support tools in standard EHR systems, and reducing barriers to
interoperability between data systems. These actions could go a long way toward expanding
the capacity of clinics to provide preventive care services. However, clinics continue to
battle with a lack of alignment between EHR functionality and providing evidence-based
care.52 Interoperability is especially important for CRC screening, which could take place
in either a specialty care setting (for colonoscopy) or a primary care setting (for FIT or
FIT-DNA testing).

Clinical decision support tools may facilitate population-based outreach, but development
and use of these tools requires attention to baseline characteristics of the settings

in which they are implemented. Standard, one-size-fits-all approaches to implementing
clinical decision support tools also has the potential to exacerbate organizational and thus
population-level inequities if additional resources and attention are not provided to clinics
that display inadequate reporting capacities with their EHR systems. The tendency for
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research and policies to focus on urban populations (termed “structural urbanism”) can

also limit the ability to implement interventions in rural settings.>3 For example, effective
clinical decision support requires staff with capacity and expertise. Thus, recommendations
prioritizing the use of clinical decision support tools should consider adding in supports for
staffing and training needs for rural and remote clinics. Effective and interoperable tools
managed by trained staff can expand the reach of interventions like ours to deliver outreach
to all eligible clinic patients, irrespective of insurance status, leading to improved quality and
satisfaction with care.

The findings reported here can inform funders, researchers, and practitioners about needed
improvements to clinical decision support tools, EHR functionality, and data reporting
capabilities to help rural clinics successfully implement population-based outreach to
attenuate disparities in cancer screening and follow-up. For example, EHRs could be
required to include discrete fields for colonoscopy results, preventive health tracking

tools that automatically update when a completed FIT result is entered in the EHR,
automated reports of CRC screening and follow-up, health information exchanges that allow
streamlined reporting of specialty care data into primary care records, and closed loop
referral systems. EHRs could also generate training for staff to record screening outcomes,
auditing, and feedback for providers to systematically enter data in the EHR, and training
opportunities for EHR specialists. These improvements may require additional funding

or reimbursement for smaller clinics to support EHR specialists, or regulations on EHR
vendors to require improved functionality. These findings also have implications for policy
makers to consider when instituting quality metrics reporting, such as supporting staffing
and requiring minimal EHR reporting capacities.

While these findings are informative, there are opportunities for further study. More robust
analysis for small sample sizes (eg, Configurational Comparative Methods) could determine
the combination of clinic and health plan characteristics that are linked to successful
identification of eligible patients.>*56 Research could also explore what kinds of EHR
supports would benefit clinics with limited staff, or the potential for interoperable clinical
decision support tools to enhance other innovations, such as health information exchanges,
centralized EHR systems across multiple clinics (ie, OCHIN, “not an acronym”), or the use
of remote digital devices that link to health records. Future qualitative research is needed

to understand the additional key barriers and facilitators to population-level data reporting
and what changes could facilitate data reporting on patients due for preventive care. In
addition, research in areas outside of CRC screening would be helpful to see if population
identification is also difficult for other types of preventive care outreach. It is likely that
additional resources will be needed for clinics, and rural clinics in particular, to help address
data infrastructure needs.

This project has several strengths, including the large number of participating clinics and
near-complete response to the clinic intake survey. There are also important limitations.
First, our sample of clinics had all agreed to participate in the SMARTER CRC pragmatic
trial and may not have been representative of all rural clinics: these clinics may have

had more resources or greater EHR functionality than nonparticipating clinics. Thus, the
challenges in patient identification and data collection we noted may be more acute for
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nonparticipating clinics, and these clinics could also face additional challenges. Second,
despite the relatively high number of participating clinics, our study only included clinics
from 3 health plans, limiting our ability to generalize to other health plans. In addition, our
results were focused on CRC screening only; we did not explore data gaps in other reporting
areas. Finally, due to low numbers, we were unable to statistically link characteristics of
clinics and health plans with the ability to use decision support tools.

Conclusion

Funding:

Most rural primary care clinics and health plan partners participating in the SMARTER CRC
pragmatic study experienced challenges identifying the full population of clinic patients

due for CRC screening and follow-up. These challenges include limited EHR functionality,
lack of decision support tools for population management, and/or lack of EHR expertise

or support staff. Health plans also had difficulty identifying patients seen by specific

clinics. Innovations are needed to make decision support tools accessible to help rural

clinics conduct population-based preventive care outreach to attenuate disparities in cancer
screening and follow-up. In the meantime, future intervention research with small and/or
rural clinics should consider and address limitations in data gathering and identification of
eligible patients.

Research reported in this publication was supported by the National Cancer Institute of the National Institutes of
Health under Award Number UH3CA244298. The content is solely the responsibility of the authors and does not
necessarily represent the official views of the National Institutes of Health. Melinda Davis was partially supported
by an NCI K07 award (1KO7CA211971-01A1). Amanda Petrik was partially supported by an AHRQ K12 award
(5K 12HS026370-04, Subaward 1013200 KFRI Petrik).

References

1. Rogers CR, Blackburn BE, Huntington M, et al. Rural-urban disparities in colorectal cancer
survival and risk among men in Utah: a statewide population-based study. Cancer Causes Control
2020;31:241-53. [PubMed: 32002718]

2. Shete S, Deng Y, Shannon J, Rural Workgroup of the Population Health Assessment in Cancer
Center Catchment Areas Initiative, et al. Differences in breast and colorectal cancer screening
adherence among women residing in urban and rural communities in the United States. JAMA Netw
Open 2021;4:€2128000. [PubMed: 34605915]

3. Kurani SS, McCoy RG, Lampman MA, et al. Association of neighborhood measures of social
determinants of health with breast, cervical, and colorectal cancer screening rates in the US
Midwest. JAMA Netw Open 2020;3:€200618. [PubMed: 32150271]

4. D’Andrea E, Ahnen DJ, Sussman DA, Najafzadeh M. Quantifying the impact of adherence to
screening strategies on colorectal cancer incidence and mortality. Cancer Med 2020;9:824-36.
[PubMed: 31777197]

5. Nielson CM, Vollmer WM, Petrik AF, Keast EM, Green BB, Coronado GD. Factors affecting
adherence in a pragmatic trial of annual fecal immunochemical testing for colorectal cancer. J Gen
Intern Med 2019;34:978-85. [PubMed: 30684199]

6. Davis MM, Freeman M, Shannon J, et al. A systematic review of clinic and community intervention
to increase fecal testing for colorectal cancer in rural and low-income populations in the United
States - How, what and when? BMC Cancer 2018;18:40. [PubMed: 29304835]

7. Peterson LE, Litaker DG. County-level poverty is equally associated with unmet health care needs
in rural and urban settings. J Rural Health 2010;26: 373-82. [PubMed: 21029173]

J Am Board Fam Med. Author manuscript; available in PMC 2023 May 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Petrik et al.

Page 12

8. National Institute for Health Care Management (NIHCM). Rural health in America: How shifting

populations leave people behind 2022.

9. Zahnd WE, James AS, Jenkins WD, et al. Ruralurban differences in cancer incidence and trends in

11.

12.

13.

14.

15.

16.

17

18.

19.

20.

21.

22.

23.

24.

25.

26.

the United States. Cancer Epidemiol Biomarkers Prev 2018;27:1265-74. [PubMed: 28751476]
10.

Matthews KA, Croft JB, Liu Y, et al. Health-related behaviors by urban-rural county classification—
United States, 2013. MMWR Surveill Summ 2017; 66:1-8.

Centers for Disease Control and Prevention. About rural health 2022. Available at: https://
www.cdc.gov/ruralhealth/about.html.

Davis MM, Nambiar S, Mayorga ME, et al. Mailed FIT (fecal immunochemical test), navigation
or patient reminders? Using microsimulation to inform selection of interventions to increase
colorectal cancer screening in Medicaid enrollees. Prev Med 2019;129s:105836. [PubMed:
31635848]

Coronado GD, Petrik AF, Vollmer WM, et al. Effectiveness of a mailed colorectal cancer screening
outreach program in community health clinics: The STOP CRC cluster randomized clinical trial.
JAMA Intern Med 2018;178:1174. [PubMed: 30083752]

Mojica CM, Gunn R, Pham R, et al. An observational study of workflows to support fecal testing
for colorectal cancer screening in primary care practices serving Medicaid enrollees. BMC Cancer
2022;22:106. [PubMed: 35078444]

Richman L, Pearson J, Beasley C, Stanifer J. Addressing health inequalities in diverse, rural
communities: An unmet need. SSM Popul Health 2019;7:100398. [PubMed: 31011618]
Richesson RL, Staes CJ, Douthit BJ, et al. Measuring implementation feasibility of clinical
decision support alerts for clinical practice recommendations. J Am Med Inform Assoc
2020;27:514-21. [PubMed: 32027357]

. Richardson JE, Ash JS. A clinical decision support needs assessment of community-based

physicians. J Am Med Inform Assoc 2011;18 Suppl 1:i28-35. [PubMed: 21890874]

Petrik AF, Green BB, Vollmer WM, et al. The validation of electronic health records in accurately
identifying patients eligible for colorectal cancer screening in safety net clinics. Fam Pract 2016;
33:639-43. [PubMed: 27471224]

Rudrapatna VA, Glicksberg BS, Avila P, Harding-Theobald E, Wang C, Butte AJ. Accuracy of
medical billing data against the electronic health record in the measurement of colorectal cancer
screening rates. BMJ Open Qual 2020;9:e000856.

Conderino S, Bendik S, Richards TB, et al. The use of electronic health records to inform cancer
surveillance efforts: a scoping review and test of indicators for public health surveillance of cancer
prevention and control. BMC Med Inform Decis Mak 2022;22:91. [PubMed: 35387655]

ClinicalTrials.gov. Screening more patients for colorectal cancer through adapting and refining
targeted evidence-based interventions in rural settings, SMARTER CRC 2022.

Coronado GL, Ramsey K, Coury J, et al. Mailed fecal testing and patient navigation

versus usual care to improve rates of colorectal cancer screening and follow-up colonoscopy
in rural Medicaid enrollees: A cluster-randomized controlled trial. Implementation Science
Communication (submitted) 2022.

Davis MM, Gunn R, Pham R, et al. Key collaborative factors when Medicaid accountable care
organizations work with primary care clinics to improve colorectal cancer screening: relationships,
data, and quality improvement infrastructure. Prev Chronic Dis 2019;16:E107-E107. [PubMed:
31418685]

O’Leary MC, Lich KH, Gu Y, et al. Colorectal cancer screening in newly insured Medicaid
members: a review of concurrent federal and state policies. BMC health Serv Res 2019;19:298.
[PubMed: 31072316]

Coronado GD, Green BB, West 11, et al. Direct-to-member mailed colorectal cancer screening
outreach for Medicaid and Medicare enrollees: Implementation and effectiveness outcomes from
the BeneFIT study. Cancer 2020;126:540-548. [PubMed: 31658375]

Coury JK, Schneider JL, Green BB, et al. Two Medicaid health plans’ models and motivations
for improving colorectal cancer screening rates. Transl Behav Med 2020;10:68-77. [PubMed:
30445511]

J Am Board Fam Med. Author manuscript; available in PMC 2023 May 16.


https://www.cdc.gov/ruralhealth/about.html
https://www.cdc.gov/ruralhealth/about.html
https://ClinicalTrials.gov

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Petrik et al.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Page 13

Coronado GD, Johnson ES, Leo MC, et al. Patient randomized trial of a targeted navigation
program to improve rates of follow-up colonoscopy in community health centers. Contemp Clin
Trials 2020; 89:105920. [PubMed: 31881390]

Coury J, Ramsey K, Gunn R, Judkins J, Davis M. Source matters: a survey of cost variation

for fecal immunochemical tests in primary care. BMC health Serv Res 2022;22:204. [PubMed:
35168616]

Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering
implementation of health services research findings into practice: a consolidated framework for
advancing implementation science. Implement Sci 2009;4:50. [PubMed: 19664226]

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture
(REDCap)—A metadata-driven methodology and workflow process for providing translational
research informatics support. J Biomed Inform 2009;42:377-381. [PubMed: 18929686]

Harris PA, Taylor R, Minor BL, REDCap Consortium, et al. The REDCap consortium: Building
an international community of software platform partners. J Biomed Inform 2019;95: 103208.
[PubMed: 31078660]

MailedFIT.org. Scrub training 2022. Available at: https://research.kpchr.org/Portals/0/Docs/
project%20websites/STOPCRC/SMARTCRC/SMARTER-CRC-Scrub-Training-Slides.pdf.
MailedFIT.org. Scrub the eligible population 2022. Available at: https://research.kpchr.org/
Portals/0/Docs/project%20websites/STOPCRC/SMARTCRC/Smarter-CRC-Scrub-Training.pdf.
Oregon Primary Care Association (OPCA). 2022. Available at: https://www.orpca.org/chc/find-a-
che.

Oregon Office of Rural Health. 2022. Available at: https://www.ohsu.edu/oregon-office-of-rural-
health. Accessed 2022.

Oregon Office of Rural Health. Oregon Office of Rural Health geographic definitions 2021.
Auvailable at: https://www.ohsu.edu/oregon-office-of-rural-health/about-rural-and-frontier-data.
USDA Economic Research Service. Rural-urban commuting area codes 2020. Available at: https://
www.ers.usda.gov/data-products/rural-urban-commuting-area-codes.aspx.

University of Washington WRHRC. Rural-Urban Commuting Area (RUCA) codes 2021 Available
at: https://familymedicine.uw.edu/rhrc/ruca. Accessed 2022.

Cohen DJ, Dorr DA, Knierim K, et al. Primary care practices’ abilities and challenges in using
electronic health record data for quality improvement. Health Aff (Millwood) 2018;37:635-643.
[PubMed: 29608365]

Coronado GD, Schneider JL, Petrik A, Rivelli J, Taplin S, Green BB. Implementation successes
and challenges in participating in a pragmatic study to improve colon cancer screening:
perspectives of health center leaders. Transl Behav Med 2017;7: 557-566. [PubMed: 28150097]
Coury J, Schneider JL, Rivelli JS, et al. Applying the Plan-Do-Study-Act (PDSA) approach to a
large pragmatic study involving safety net clinics. BMC health Serv Res 2017;17:411. [PubMed:
28629348]

Weiner BJ, Rohweder CL, Scott JE, et al. Using practice facilitation to increase rates of colorectal
cancer screening in community health centers, North Carolina. Feasibility, Facilitators, and
Barriers. Prev Chronic Dis 2017;14:E66. [PubMed: 28817791]

Coronado GD, Petrik AF, Spofford M, Talbot J, Do HH, Taylor VM. Clinical perspectives on
colorectal cancer screening at Latino-serving federally qualified health centers. Health Educ Behav
2015;42:26-31. [PubMed: 24952378]

Cifuentes M, Davis M, Fernald D, Gunn R, Dickinson P, Cohen DJ. Electronic health record
challenges, workarounds, and solutions observed in practices integrating behavioral health and
primary care. J Am Board Fam Med 2015;28 Suppl 1:S63-72. [PubMed: 26359473]

Liaw WR, Jetty A, Petterson SM, Peterson LE, Bazemore AW. Solo and small practices: a vital,
diverse part of primary care. Ann Fam Med 2016;14:8-15. [PubMed: 26755778]

Green LA, Fryer GE Jr., Yawn BP, Lanier D, Dovey SM. The ecology of medical care revisited. N
Engl J Med 2001;344:2021-2025. [PubMed: 11430334]

Ehrenstein V, Kharrazi H, Lehmann H, Taylor C, Chapter 4, Obtaining data from electronic
health records. In Gliklich RE, Leavy MB, NA D, eds. Tools and Technologies for Registry

J Am Board Fam Med. Author manuscript; available in PMC 2023 May 16.


https://MailedFIT.org
https://research.kpchr.org/Portals/0/Docs/project%20websites/STOPCRC/SMARTCRC/SMARTER-CRC-Scrub-Training-Slides.pdf
https://research.kpchr.org/Portals/0/Docs/project%20websites/STOPCRC/SMARTCRC/SMARTER-CRC-Scrub-Training-Slides.pdf
https://MailedFIT.org
https://research.kpchr.org/Portals/0/Docs/project%20websites/STOPCRC/SMARTCRC/Smarter-CRC-Scrub-Training.pdf
https://research.kpchr.org/Portals/0/Docs/project%20websites/STOPCRC/SMARTCRC/Smarter-CRC-Scrub-Training.pdf
https://www.orpca.org/chc/find-a-chc
https://www.orpca.org/chc/find-a-chc
https://www.ohsu.edu/oregon-office-of-rural-health
https://www.ohsu.edu/oregon-office-of-rural-health
https://www.ohsu.edu/oregon-office-of-rural-health/about-rural-and-frontier-data
https://www.ers.usda.gov/data-products/rural-urban-commuting-area-codes.aspx
https://www.ers.usda.gov/data-products/rural-urban-commuting-area-codes.aspx
https://familymedicine.uw.edu/rhrc/ruca

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Petrik et al.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Page 14

Interoperability, Registries for Evaluating Patient Outcomes: A User’s Guide 3rd ed. Rockville
(MD): Agency for Healthcare Research and Quality; 2019.

Fernald DH, Dickinson LM, Froshaug DB, et al. Improving multiple health risk behaviors in
primary care: lessons from the Prescription for Health Common Measures, Better Outcomes
(COMBO) study. J Am Board Fam Med 2012;25:701-711. [PubMed: 22956706]

Davis MM, Gunn R, Kenzie E, et al. Integration of improvement and implementation science

in practice-based research networks: a longitudinal, comparative case study. J Gen Intern Med
2021,36:1503-1513. [PubMed: 33852140]

Hatch B, Kenzie E, Barnes C, et al. Impact of Oregon’s COVID-19 vaccine mandate on primary
care practice staffing: results of an Oregon rural practice-based research network survey. In Prep
Williams JP. President’s Cancer Panel Report: closing gaps in cancer screening for all Americans
2022.

Huffstetler AN, Epling J, Krist AH. The need for electronic health records to support delivery of
behavioral health preventive services. Jama 2022; 328:707. [PubMed: 35925570]

Probst J, Eberth JM, Crouch E. Structural urbanism contributes to poorer health outcomes for rural
America. Health Aff (Millwood) 2019;38:1976-1984. [PubMed: 31794301]

Petrik AF, Green B, Schneider J, et al. Factors influencing implementation of a colorectal cancer
screening improvement program in community health centers: an applied use of configurational
comparative methods. J Gen Intern Med 2020;35:815-822.

Cragun D Configurational comparative methods. In Nilsen P, Birken S, eds. Handbook on
implementation science Cheltenham: Edward Elgar Publishing; 2020.

Davis MM, Schneider JL, Petrik AF, et al. Clinic factors associated with mailed fecal
immunochemical test (FIT) completion: the difference-making role of support staff. Ann Fam
Med 2022; 20:123-129. [PubMed: 35346927]

J Am Board Fam Med. Author manuscript; available in PMC 2023 May 16.



Page 15

Petrik et al.

Author Manuscript

(e Ua9IXaN
(%) 2 UreayeUBYY
(%) ¢ SYIOM[BDIUIDD
(%¥T) ¥ AB1au| Aemusalo
(9G5) 91 JRICE]
10puaA YH3
(YH3) p1028Yy Y3eaH 21u0A93[3
(%12) 9 G Il
(9669) LT St
(%T12) 9 I
(uoBa.1Q) uoielpalddy weibold swoH aieD Arewlld paisiuad-lusiied
(%L1) G (uonreao| a1buls) o1uld [enpIAIpU]
(%T12) 9 suoneao ajdninw yum a1und
(%v1) ¥ JIUID pajel]ijfe-}10Miau aJed yifesH
(%8Y) vT 21U1|2 pajel|iye-[endsoH
Qeau::m S0MIBU d1UID
(%08¢) TT uoneubisaq [elapa4 ON
(%e) T 181U8D YieaH [equiL
(%L7) G 181UaD) YI[esH pauend Ajjessped
(%1¥) 2T J1UI1D YlesH [einy
NNco_%cm_mw_o [edapad
sali0Bared o1uID
(%) T (2 9p0d woNY) uegin
(%1€) 6 (0T 01 £ 5802 WONY) [eInY
(%99) 61 (9 01 7 59p02 YONY) UEH|OdOLIN
9P VONd Aq pauyap ‘Anjeiny
6¢ SOIUID [e10L
(%) usowiD a1Is1eIoR ey 21ulD

‘TalqeL

Author Manuscript

sonsiiedeIey) J1ulD Bunedionied

Author Manuscript Author Manuscript

J Am Board Fam Med. Author manuscript; available in PMC 2023 May 16.



Page 16

Petrik et al.

*(8Z = U :SWall 953y} 104 JOJRUILIOUSP) JOYRUILLIOUSP SU} WOJ PAPNIIXa a8 pue UoHeWIouI sy} ap1Aoid 10U pIp o1uld auo,

"SINdY 10 ‘QINPadURAPY ‘(AN011IUSD) 2Jedy[eaH 39 pasn soluljd m._mc_mwQ

*/B10"U1Y20//:501Y - SUOIIN|OS pue SuolreAouUl 31ed Yieay ajqennba Buipinoid ‘swalsAs YH3T 40 Japiaoid 1ijoiduou [euonieu e si (¢ = U) O1d3 NIHDO wmu:_uc_u

“uolez1106a1e0 pauILLIBISP Wes) YoJessal eyl mwao_u:_Q

‘(HHO) YieaH [einy 10 821440 uobialQ ayl Ag Ja1uoy 10 Jedns se palyisse|d ate (0T 01 g S8p09d I NY) saus uobaio __<m

1531 [21WAYI0UNWIWI [829) = | |4 ‘Baly BunNWWo) uegin-feiny = YNy :SUoHeIASIaY

(%TT) € Adoasouo]0 e 10} paiiayal Usag aney oym | |4 aAsod e yym siusiied Jo UOIEIIIUSPI pajewoiny
(%8T1) § INsal 114 aAnisod e ylm syusiied Jo UOIRIYNUSPI PareWoINy
(%VT) ¥ sjuawnuiodde Adoasouojod moys reys sjerod Jusired ABojoisiuaolised 0} sse20y
(%6€) TT pleoqysep/ebed Arewwns Buiuaaids 1soued
(%2g) 6 wawiulodde Adoasouojod BuIUaaIds € 104 pallajal aie oym syuslied Jo UOIRIYIUBPI PareWoINY
(%12) 02 Bulusalds DY 10} anp sjusiied Jo UOITRIIIUBPI BJewoIne o} ANjige ay L
(%S2) T2 Alfeuonouny Jspulwal Juaired
(%6.) 22 Aifeuonouny Japuiwal JapInoid
(8z =u) (sok Qovmﬂcw:g 91qib1j BurAynuapr yum djay o3 seanjesy YH3
(%sp) €T (9016e) sannenul Bujuaalds Jaoued [£39810]09 suoldeyd oy JojeliSIUILIPE JO JACUIBL JJelS & Sey dIul|D
(%69) LT (98.16R) BulusaIdS DY Buipsebal saLIBW pue JusBLSSasSe UM Siapiaoid sapiaoid d1uljD
suonsanb swaisAs Aend
(%8¥) ¥T (sak) 1s1je10ads a11s YH3
(%) e umMouNuN
(%te) L SIeak 0T ueyl a0\
(%Sw) €T sieak 0T 01 €
(%te) L S59] 10 SIeak €
HH3 81N ynm awil ybua
(%01) € p'oHo
(%) usowo 21 1e10R ey o1ulD

Author Manuscript

Author Manuscript Author Manuscript

Author Manuscript

available in PMC 2023 May 16.

i

J Am Board Fam Med. Author manuscript


https://ochin.org/

Page 17

Petrik et al.

1S3} |BOIWALI0UNWIWI [898) = 1 |4 SUOIBIASIGOY

(%z¢) 6
(%62) 8
(%89) 6T
(%19) LT
(%S2) T2
(%s2) 12
(%89) 6T
(%68) 52

129k T uym pa1a|dwos Adoosouojod Yim | |4 [ewioude Jo ‘1[4 [ewoude ue yym siusied Jo JaquinN

Jeak Joud ayl ut 114 Aq pauaa.ds sjusiyed Jo JaquinN

Jeak Joud ayy Ul YD o) pausalds G/ 01 0g sabe sjuaned Jo JaquinN
(uone|ndod ay3 Jo A1d1UYIB) oule Jo dluedsiH

uone|ndod ay} Jo aoey

sjuaijed presIpaiAl Jo JaquinN

G/ 01 0§ pabe syusied Jo JsquinN

sualied Jo Jaquinu |10

(82 = usoIulp Bulpuodsa . Jo) uoirew Jojui apiroid 0181qy SOIULD

ols1eIe ey Uolze|ndod WBied

Author Manuscript

‘¢ slqeL

Author Manuscript

Aljigejieny e1eq Aanins auljaseg

Author Manuscript Author Manuscript

J Am Board Fam Med. Author manuscript; available in PMC 2023 May 16.



Page 18

Petrik et al.

‘syuaned a)qibiis [Je sapnjoul uoire|ndod
¥

(%) LT2 %T %0T %T aBenbue umousun

(%¥) 92¢ %€ %S %¥ ystjbu3-uoN

(%26) €216 %96 %58 %56 ustibuz
abenBue

(%€€) vesT %vE %0V %2 30BY UMOUNUN

(%5) €9¢ %S %Y %S alUM-UON

(%€9) 615 %T9 %95 %EL aMUM
aoey

(%¥T) 662 % %T> %8T Auo1uy13 umouNun

(%5) €og %S %L %Y o1uedsiy
Ao
785 8'85 6'95 8'85 (ueaw) oBy
(96€9) 662 %€ES %6V %S5 dlewa
9195 9802 G/8T S0LT EV*E_ ueld YifeaH uo paseq swualred a|qib113 Jo JaquinN [eiol
(%) UleRAO €Ueld UldH g Ueld YledH T ueld YifesH o1 ejoe ey uolre|ndod ueired

Author Manuscript

‘€ 9lqeL

Author Manuscript

Author Manuscript

uoIealnuap| uoiendod Jusied ueld YieaH

Author Manuscript

J Am Board Fam Med. Author manuscript; available in PMC 2023 May 16.



	Abstract
	Background
	Methods
	Results
	Discussion
	Conclusion
	References
	Table 1.
	Table 2.
	Table 3.

