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Implementation successes and challenges in participating
in a pragmatic study to improve colon cancer screening:
perspectives of health center leaders
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Abstract
Little is known about the challenges faced by community
clinics who must address clinical priorities first when
participating in pragmatic studies. We report on
implementation challenges faced by the eight community
health centers that participated in Strategies and
Opportunities to STOP Colon Cancer in Priority
Populations (STOP CRC), a large comparative
effectiveness cluster-randomized trial to evaluate a direct-
mail program to increase the rate of colorectal cancer
(CRC) screening. We conducted interviews, at the onset of
implementation and 1 year later, with center leaders to
identify challenges with implementing and sustaining an
electronic medical record (EMR)-driven mailed program to
increase CRC screening rates. We used the Consolidated
Framework for Implementation Research to thematically
analyze the content of meeting discussions and identify
anticipated and experienced challenges. Common early
concerns were patients’ access to colonoscopy, patients’
low awareness of CRC screening, time burden on clinic
staff to carry out the STOP CRC program, inability to
accurately identify eligible patients, and incompatibility of
the program’s approach with the patient population or
organizational culture. Once the program was rolled out,
time burden remained a primary concern and new orga-
nizational capacity and EMR issues were raised (e.g., EMR
staffing resources and turnover in key leadership posi-
tions). Cited program successes were improved CRC
screening processes and rates, more patients reached,
reduced costs, and improved patient awareness, en-
gagement, or satisfaction. These findings may inform any
clinic considering mailed fecal testing programs and fu-
ture pragmatic research efforts in community health
centers.
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BACKGROUND
Relatively, little is known about the successes and
challenges of implementing a large pragmatic study
in health care systems, including community health

centers. Focused on the generalization of findings
across similar settings, pragmatic studies are generally
embedded into standard clinical processes and rely on
clinic staff to deliver the intervention. While research
in real-world settings is becoming more prominent at
the National Institutes of Health, one of the hallmarks
of those settings is their commitment to clinical care.
The effect of trial implementation and the challenges
faced are therefore important to both researchers and
clinicians.
Research on the challenges faced in pragmatic study

is scarce. Murray and colleagues noted specific chal-
lenges in partnering with primary care clinics, which
may shut down unexpectedly or fail to implement
electronic medical records (EMRs) or other tools on
a timeline needed to fulfill the research requirements
[1]. Dietrich et al. showed that leadership instability
threatened the success of a colorectal cancer (CRC)
screening program at a community health center [2].
These factors and others may distract focus from re-
search initiatives, which can influence the consistency
with which a pragmatic intervention is delivered. Re-
gardless, few studies have reported specifically on the
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Implications

Practice: Electronic health record tools can facili-
tate improvements in colorectal cancer screening
processes and rates, but their implementation can
be challenging.

Policy: Effective and sustainable colorectal cancer
screening programs must consider organizational
capacity and on-site electronic health record exper-
tise as well as patients’ awareness of colorectal
cancer screenings and access to follow-up colono-
scopy.

Research: Future research is needed to identify
external and internal factors that drive STOP
CRC implementation using quantitative data.
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implementation successes and challenges in participat-
ing in pragmatic research, from the perspective of
health system leaders.
Strategies and Opportunities to STOP Colon Can-

cer in Priority Populations (STOP CRC) is a large,
cluster randomized pragmatic trial that tests the effec-
tiveness of an EMR-leveraged automated mailed fecal
immunochemical test (FIT) program to increase CRC
screening rate in community health center clinics [3].
This project is funded by the National Institutes of
Health, Health Care Systems Research Collaboratory
program (UH2AT007782/4UH3CA18864002),
whose aim is to provide a framework of implementa-
tion methods and best practices that will foster partic-
ipation of health systems in clinical research [4].
As part of STOP CRC, we enrolled 26 community

health center clinics to participate in a large multisite
pragmatic study aimed at increasing CRC screening
rates. We report qualitative data from interviews of
health center leadership and used the Consolidated
Framework for Implementation Research (CFIR) to
guide our coding and interpretation. These findings fill
an important research gap and may inform future
efforts to partner with health systems to conduct col-
laborative, pragmatic studies. Our hope is that these
findings can advance the science of pragmatic research
and that future population-based CRC screening
efforts can benefit from the challenges and success
we identified.

METHODS
Clinic recruitment
We worked with our advisory board to define health
center-level eligibility criteria and systematically ap-
plied these criteria to health centers affiliated with
OCHIN (formerly Oregon Community Health Infor-
mation Network), a third-party EMR vendor and
practice-based research network headquartered in
Portland, Oregon. Our health center recruitment ac-
tivities are reported previously [5]. Briefly, we identify
11 health centers that met our inclusion criteria and
met with leadership to explain the study and solicit
their participation. Eight of the 11 clinics agreed to
participate. Primary reasons for participation were as
follows: perception by center leadership that the proj-
ect was an opportunity to increase CRC screening
rates and to use EMR tools for population manage-
ment. Nevertheless, participating health center leaders
expressed concerns about their clinics’ ability to pro-
vide fecal testing to and assure follow-up colonoscopy
of uninsured patients and limited clinic capacity to
prepare mailings required by the study protocol. All
participating health centers were affiliated with
OCHIN and used the same EMR platform: Epic (Ver-
ona, WI). In the first year of the project, we conducted
a pilot study in collaboration with Virginia Garcia
Memorial Health Center, which showed a 38% boost
inCRC screening in 2 pilot clinics compared to a usual
care clinic [6]. Two additional Virginia Garcia clinics
participated in the full study. Leadership from a total of

26 clinics at eight of these health centers agreed to
participate in the program after the pilot phase. The
study was approved by the Institutional Review Board
of Kaiser Permanente Northwest; the trial is registered
at ClinicalTrials.gov (NCT01742065). All interview
participants provided verbal assent.

STOP CRC pragmatic study
We used a collaborative learning approach to engage
health center leadership and train health center staff to
implement the STOP CRC program [7]. This ap-
proach involved an annual in-person meeting at each
participating centers among the project’s principal
investigators and staff and center leadership; a 1-day
annual in-person meeting in Portland, Oregon; and
quarterly telephone meetings with the project’s advi-
sory board (including clinic leadership, policy-makers,
representatives of advocacy organizations, and patient
advocates). In-person trainings were conducted annu-
ally (once for intervention clinics and once for usual
care clinics) at each health center and attended by
multiple clinic staff. In addition, EMR site specialists
and project leads from each center attended a monthly
phone meeting led by the project director to report on
progress and troubleshoot issues. At the end of the first
year, project staff held an EMR work session, where
we used affinity mapping to identify additional refine-
ments to the EMR tools for the program.

EMR tools
The EMR tools developed for the project were de-
scribed previously [8]. Briefly, Reporting Workbench
(a registry embeddedwithin the EMR)was customized
to identify patients eligible for CRC screening, using
codes in the EMR and a preventive health tracking
tool (Health Maintenance in Epic, Verona, WI). Cus-
tomized lists were created to identify patients eligible
for each mailed component of the intervention: the
introductory letter, the fecal immunochemical test
(FIT) kit, and the reminder postcard. Patients were
excluded if they had an invalid address, reported re-
cent CRC screening, were poor candidates for screen-
ing based on health status (e.g., end-stage renal failure),
or recently completed the FIT and needed no further
reminders. To fully use the tools, EMR site specialists
at each health center needed to complete an iterative,
multi-step testing process to properly assign the printer
and letter formats, print labels in a given format, en-
sure the electronic interface with outside labs was able
to read in FIT results, and assign procedure codes to
smartsets used in ordering the FIT test. At least six
work orders were required to fully activate the tools.
Once the tools were fully activated, the Reporting

Workbench lists could be used to print an introductory
letter to all patients on the list (bulk mailing); after a
year into the project, functions were enabled in
Reporting Workbench so that laboratory FIT orders
could be placed in bulk for all patients on a given list
(e.g., bulk ordering). Once the introductory letters
were printed, clinic staff engaged in a series of timed
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activities, including stuffing, labeling, and mailing the
initial introductory letters; mailing FIT kits; and send-
ing reminder letters. Additional lists were created for
patient management, tracking of abnormal FIT test
results, excluded patients, and patients who had not
returned FIT kits. The EMR-generated lists were
updated nightly.

Data collection instruments and survey procedures
For these analyses, we used data gathered from sur-
veys and interviews with clinic leadership.We used the
CFIR to guide the selection of items for interview
guides [9]. The CFIR framework posits that the imple-
mentation process can be organized into five core
domains: outer setting, inner setting, intervention
characteristics, characteristics of individuals, and pro-
cess planning. We further refined the surveys and
interview guides by reviewing relevant literature and
consulting experts in the areas of clinic readiness,
adaptive reserve, implementation climate, and com-
munity health center settings [10–12]. The pre- and 1-
year post-implementation assessments included an or-
ganizational survey, an in-depth leadership interview,
and a provider survey. For this analysis, we report on
data from the leadership interviews.

Leadership interview
The leadership interview was composed primarily of
open-ended, qualitative questions exploring the moti-
vations of health centers to participate in the STOP
CRC program, the centers’ priorities, the importance
of CRC screening to the centers, prior CRC screening
strategies, beliefs about different screening tests, pa-
tient and system barriers to CRC screening, and early
concerns about implementing the program.We sought
to complete approximately three in-depth interviews
per center with individuals representing a range of key
leadership roles, including medical director, operation
manager, quality improvement specialist, EMR spe-
cialist, and anyone else deemed important to inter-
view. These participants were sent an email invitation
to be interviewed. The interviews, which lasted 45 to
60 min, were typically conducted over the phone by
trained qualitative researchers (JLS, JSR) and were
audio recorded and transcribed for analysis [13, 14].
Approximately 6 to 9 months following the full

STOP CRC implementation, we conducted a second
round of in-depth interviews with leadership and staff.
This round contained most of the same questions but
focused on implementation challenges and solutions
as well as possible plans for maintaining the program.
Questions were modified or added based on findings
from the first interview, observations about early and
new concerns, and reported barriers and facilitators to
implementation. These interviews, which lasted 45 to
60 min, were conducted by phone and typically in-
cluded the project lead, quality improvement special-
ist, operation manager, and/or medical director. Inter-
views occurred June–September 2015.

Data analysis
All interviews were coded, and the content was ana-
lyzed using standard qualitative techniques [13, 15–17]
aided by a qualitative software program (Atlas.ti) for
coding, organizing, and retrieving transcribed data.
Reports of coded data were generated, reviewed, and
further summarized into themes. Identified challenges
were further reviewed and organized using the CFIR
as a guide. Successes of the STOPCRC programwere
organized using an open coding, theme-based ap-
proach [17–19].
As a Bmember check^ of our interpretations [16, 20],

we gathered feedback on the summarized results of the
themes derived from our qualitative analysis. We pre-
sented the findings to clinic leadership during meet-
ings with each health center 2 years post-implementa-
tion. We asked both center leaders and staff to reflect
on the credibility of the themes we generated, includ-
ing expanding upon them or identifying any missing
topics. The refined themes from this process are pre-
sented below.

RESULTS
Sixty-one interviews were conducted; 39 were com-
pletedwith health center leaders at baseline (range=4–
6 per health center) and 22 were completed 1 year
after implementation (range = 2–4 per health center).
Ten participants who participated in the baseline inter-
view also participated in the 1-year post-implementa-
tion interview. Reasons that a person who was origi-
nally interviewedwas not the same person at follow-up
were that (1) the original staff member was no longer
there, (2) the original staff member had a change in
role, and (3) new staff took on program responsibili-
ties. We noted any challenge or success raised by one
or more participating health center leader. For these
analyses, data are aggregated at the health center level;
in this way, a challenge or success was noted if it was
raised by one or more respondent within a given
health center.

Anticipated and experienced implementation challenges
(Table 1)
Based on our thematic analysis, we organized barriers
to implementation by four constructs outlined in the
CFIR framework: external setting, internal setting,
process, and intervention attributes. These challenges
reflect both early and anticipated concerns as well as
concrete issues experienced during active implemen-
tation of STOP CRC.

External setting
More FIT testing may exacerbate colonoscopy access issues—
Several health center leaders initially expressed con-
cern that increasing fecal testing for CRC would in-
crease the demand for follow-up colonoscopy and
amplify the challenges of obtaining colonoscopy for
patients, especially those who lack health care
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coverage. However, once the program was imple-
mented, no health center leaders raised this issue:
some cited the Affordable Care Act as providing in-
surance for a substantial number of previously unin-
sured patients, and others mentioned that the in-
creased rate of FIT tests with positive findings was
offset by fewer patients being referred for screening
colonoscopy.
Cumbersome process of EMR vendor delays tool activa-

tion—None of the health center leaders anticipated
having issues with activating EMR tools for delivering
the intervention; the challenges arose once implemen-
tation began. Most health center leaders/staff de-
scribed this process as cumbersome and sometimes
confusing, and that it could take up to a few months
to complete.
Burdensome interface with outside labs processing FIT kits

created delays and extra work—Some health center
leaders/staff cited issues with outside labs that pro-
cessed the returned FIT kits. These issues included
delays in getting enough kits to mail to patients,
issues with the post office returning kits, non-
working electronic interfaces that required clinic
staff to search a Web site to locate FIT test results
for a given patient, and labs unresponsive to
requests for changes to the address on the return
envelope (kits were required to be returned to the
health center to enable the bulk ordering of FIT
tests). In one case, a health center noticed that some
kits could not be processed because the patient had
failed to provide the collection date.
Low patient awareness about CRC screening—Leaders

from five health centers anticipated that patients’
low awareness of CRC screening in general would
generate confusion about fecal testing, causing
many patients to call their clinic with questions or
feeling Bturned off^ by being offered an unfamiliar
test. Once the program was launched, leaders from
three health centers remained concerned about this
issue while the other two felt less concerned.

Internal setting
Time burden on staff to implement program components and
competing with other work demands—All health center
leaders anticipated concerns with the project-
imposed time burden on clinic staff, and all leaders
and implementation staff cited this challenge once the
program was launched. Project staff consistently de-
scribed how the multi-step direct mail process was
time-consuming during a busy clinic shift. This burden
was cited as a key challenge in sustaining the program
over time.
Staff roles unclearly defined or staff not fully in place or

trained in new work—Three of the eight health centers
expressed concerns about staff roles and training at the
onset of the project, and an equal number expressed
this concern once the program was implemented. For
health centers that relied on existing staff to deliver the
program and/or who opted to delegate project tasks

across multiple staff roles, this was particularly prob-
lematic. Health centers with a sole staff member ded-
icated to overseeing the project and had centralized
their process did not express this concern.
High leadership/staff turnover or restructuring—At the

onset of the program, leaders at two health centers
anticipated that high leadership and staff turnover
would be an issue, and leaders at five health centers
cited this challenge once the program was launched.
Moreover, several health centers opened new clinics
during the program’s implementation, which resulted
in the de-prioritization of newly implemented and
innovative programs, such as STOP CRC.
Inadequate EMR staffing and resource and technology

challenges within the EMR—Inadequate EHR staffing
and technology were not anticipated to be challenges
for any of the health centers. Nonetheless, once the
program was launched, six health centers described
being understaffed or having EMR specialists that
were over-stretched with other clinical priorities.
These issues made trouble-shooting EMR challenges
or workflows for STOP CRC burdensome for the
EMR staff.
Batch printing of materials was a new workflow and

created time-consuming challenges—Prior to STOP CRC,
none of the health centers had used batch printing.
Once the health centers implemented the process, five
centers reported challenges with this function.
Challenges with internal coordination—After the pro-

gram was launched, leaders at two health centers
expressed concerns about limited coordination be-
tween participating clinic sites. Chiefly, they described
having undefined internal processes and lacking regu-
lar communication for aligning workflows or resolving
issues.

Process
None of the health center leaders anticipated concerns
about the process by which the intervention would be
delivered. Once the program was implemented, all
eight centers desired timely and accessible data that
could show the benefits of the program; however, not
all felt they received data from the study in a form that
clearly demonstrated results or could guide future
implementation decisions. Health center leaders de-
sired data showing that the program was worth the
extra costs in staff time and other resources, compared
to in-clinic distribution of FIT kits. A minority of
health center leaders also expressed challenges related
to affixing the correct postage on the mailed kits and
issues with patients omitting the collection date from
completed tests.

Intervention characteristics
Inability to accurately identify target population due to
inconsistently documented screening history in the
health record—Several health center leaders raised
concerns about inaccurate identification of
patients due for CRC screening. This concern
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may have been driven by the lack of a discrete
field in the health record to document a colono-
scopy or by providers inconsistently reporting
this information in the preventive health tracking
tool (Health Maintenance). Notably, none of
these leaders cited this as a concern once the
program was implemented. Instead, staff cited
improvements in provider use of Health Mainte-
nance for CRC screening as a program benefit.
Incompatibility with the population served by a given

health center—The concern that a direct-mail ap-
proach may be incompatible with the population
served by a given health center was anticipated by
six of the eight participating health centers; only
two centers expressed this concern after the pro-
gram was implemented. Leaders in five centers
initially felt that the direct-mail approach was in-
congruous with how the organization liked to
work, but only one expressed this concern once
the program was launched. Concerns that the
direct-mail approach may be too impersonal to
motivate patients to get screened were a concern
held by four health centers initially but none after
implementation.

Successes of the direct-mail program (Table 2)
Based on our thematic analysis, the successes of
the program related to three main areas: improv-
ing the CRC screening process, positive patient
experiences with the program, and positive pro-
vider experiences with the program. Leaders from
all eight health centers noted that a key strength of
the program was the improved standardization of
their CRC screening process and refined CRC
screening workflow. They also noted that the pro-
gram reached more patients than would have been
reached through in-clinic distribution alone, im-
proved the accuracy of CRC screening data in
the EMR, and encouraged the standard use of
screening tools in the health record (such as
Health Maintenance). Moreover, the program
was perceived as increasing CRC screening rates
and potentially saving resources (by reducing the
need for screening colonoscopy). Other successes
related to patients’ reaction to the program, which
included increased patient engagement in preven-
tion and screening; increased patient awareness,
knowledge, and skills related to CRC screening
in general; and patients’ satisfaction and gratitude
about having received an invitation to be
screened. Notably, health center providers sup-
ported and appreciated the STOP CRC program
and that staff increased their awareness, knowl-
edge, and skills about CRC screening in general
and the use of EMR tools specifically for tracking
screening events. Six of the health centers noted
that the program aligned with their future goals
and organizational culture of Btrying new things.^

DISCUSSION
We explored lessons learned from 26 clinics
within eight community health centers in a prag-
matic study to evaluate a clinic-based interven-
tion designed to raise the rates of CRC screen-
ing. Common early concerns were patients’ ac-
cess to colonoscopy, low patient awareness of
CRC screening (external setting), time burden
on clinic staff to carry out the program, inability
to accurately identify eligible patients due to in-
consistent EMR documentation (inner setting),
and incompatibility of the approach with the pa-
tient population or organizational culture (inter-
vention characteristics). Once the program was
rolled out, the time burden on clinical staff
remained a primary concern. Additional concerns
focused on the cumbersome process for activating
the EMR tools (external setting), inadequate
EMR staffing resources, challenges in printing
letters and labels in batches, high turnover in
leadership or key staffing positions (inner setting),
and lack of data to show that the benefit was
worth the effort (process). Commonly cited pro-
gram successes were improved CRC screening
processes, increased patient awareness and en-
gagement with screening, and positive patient
and provider experiences with the program.

Health center readiness for study participation
Health center leadership and staff took steps to
prepare their clinics for participating in their study,
which took time to execute. While STOP CRC
inclusion criteria did not require the centers to
switch from a gFOBT test to FIT, all but one health
center, which was already using FIT, took the op-
portunity to switch. Health center leadership per-
ceived it as a valuable benefit to rely on the exper-
tise of scientific staff in making a decision about
which FIT to use. This process typically took sev-
eral months as health center leadership and labs
weighed the advantages and disadvantages of the
tests, considering such factors as existing relation-
ships with external labs, cost, where a given test
was processed (on site or at an outside laboratory),
and whether patients would be able to understand
how to do the test. Several health center leadership
and staff engaged in other readiness activities,
which included soliciting provider buy-in for the
program, which sometimes involved coordinating
with the project co-PI to present at provider meet-
ings; still, others focused on updating their EMR
with historical screenings, particularly colono-
scopy. This investment in readiness was an essen-
tial and unmeasured aspect of the trial. A key
lesson was that even though our study criteria did
not require that the health centers take a given set
of steps to improve readiness, several health cen-
ters leveraged the project as an opportunity to
make additional improvements. Further efforts
are needed to identify and anticipate these
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readiness steps and consider a validated tool to
assess the readiness of a health center to participate
in a pragmatic trial. A high-value readiness assess-
ment may capture aspects of the current setting as
well as additional changes health centers may want
to make prior to implementation.

Internal setting
Clinical practices are busy, and they may lack the
capacity (due to limited staffing, time constraints, or
frequent staff and leadership turnover) to implement
an intervention that involves substantial effort on the
part of clinical staff. Clinical infrastructure has been
shown to be important in other clinical improvement
efforts: Frosch et al. gathered qualitative field notes
from observation of 12 community-based primary
care practices that implemented a CRC and prostate
screening program using pre-visit brochures and vid-
eos; they report the practices that were better able to
integrate the project into their clinical workflows had:
(1) adequate clinic infrastructure, (2) a relatively high
number of patients eligible for the intervention, and (3)
positive work and patient care environments [21].
The challenges identified by health center leader-

ship emphasize that significant leadership and provid-
er turnover may destabilize an organization to the
extent that initiatives previously endorsed are less pri-
oritized. Clinics that adopted a centralized process,
involving staff with allocated and protected time on
the project, had some protection against staffing turn-
over and time burden (related to clinic staff being too
busy to fit it into their day-to-day work). Aligning
health center champions across all levels of the orga-
nization is critical for implementing the program.
Moreover, implementing a program in a way that
demonstrates early success to health center leaders
and staff may help maintain buy-in once the program
is rolled out.
Moreover, clinic leadership and those conducting

the intervention may be skeptical about whether the
program is better than standard care. Moreover, given
the desire to offer consistent quality programs across
clinic sites, health center leaders may introduce related
initiatives (e.g., boosting in-clinic FIT kit distribution)
in usual care clinics. Limited buy-in may hinder the
full implementation of the intervention or may lessen
resilience to overcome challenges as they arise. On the
other hand, relying on clinic staff to carry out the
intervention can offer key advantages, such as identi-
fying needed workflow and processes critical for suc-
cessful implementation and maintenance.

External setting
The STOP CRC trial was conducted amid im-
portant and external transformations in health
care. Medicaid expansion resulted in large
increases in the number of new patients at STOP
CRC health centers. Several of the health centers
that participated in the trial opened new clinics
dur ing the cour se o f the in t e rven t ion .

Additionally, the state of Oregon adopted legisla-
tion in 2011 to form Coordinated Care Organi-
zations to provide high-quality coordinated care
for patients served by Oregon’s Medicaid Health
Plan. The legislation required definitions of qual-
ity metrics for the CCOs, and in 2012, CRC
screening became an incentivized metric for
CCOs. Moreover, in 2014, Oregon legislation
was passed to require insurance companies to
cover the cost of a screening colonoscopy, even
when polyps are removed. These changes had
the effect of reducing structural barriers impact-
ing patients and incentivizing health centers to
raise their rates of CRC screening. At the same
time, the inclusion of CRC screening as a CCO
metric also motivated Medicaid Health Plans to
support health centers’ screening efforts. Some of
those plans used the direct-mail approach and
mailed FIT kits to Medicaid patients identified
as eligible based on their claims data. All of these
factors diminished the stability of clinics assigned
to usual care. These and other internal changes
sometimes distracted from the focus needed to
fully implement the STOP CRC program.

Program successes
A positive impact of this research and a factor attrib-
uted to the pragmatic way that it was delivered was
that participation in STOPCRC prompted clinic lead-
ership to prioritize and organize their screening pro-
cess into a more systematic and population-focused
effort. A positive unintended consequence was that
the improved processes, EMR tools, and workflows
implemented in the STOP CRC program were
thought by leadership to be transferrable to other
quality improvement programs, such as breast cancer
screening, cervical cancer screening, and immuniza-
tions. This opportunity to improve the delivery of care
may not have been possible had we relied on research
staff and a conventional trial design to deliver the
intervention. Notably, our trial also used the plan-do-
study-act (PDSA) program to assist health centers in
further refining their workflows or testing enhance-
ments to the direct-mail program (Coury et al. submit-
ted). Despite the stated challenges, data from the orga-
nizational survey conducted in November 2015 to
January 2016 showed that six of the eight participating
health centers agreed or somewhat agreed that the
benefits of STOP CRC were worth the extra work
(data not shown).
Few investigations have reported on the challenges

of engaging clinics to participate in research. The ex-
perience of Murray et al. with clinics shutting down
unexpectedly was not experienced by our participat-
ing health centers [1]. However, like Murray et al.,
who found that clinics may fail to implement EMRs
or other tools on a timeline needed to fulfill research
requirements, we found that implementation at some
health centers was substantially delayed due to tech-
nological issues with their tools, competing priorities,

ORIGINAL RESEARCH

TBM page 565 of 566



staffing issues, and other reasons. In addition, consis-
tent with Dietrich et al. who showed that leadership
stability was key to success in CRC screening at com-
munity health centers, we found that several STOP
CRC health centers experienced turnover in key staff
positions within the first year of implementation [2].
These findings reinforce the need for health center-
and clinic-level data when conducting pragmatic trials
and suggest that characteristics of leadership, practice
experience, population served, and overall stability
need to be recorded. Consistent with these findings,
over one-half of the health centers in the STOP CRC
trial experienced turnover of leadership or key staff
roles, although only two health centers anticipated this
challenge at the pre-implementation interview.

Limitations and strengths
This study’s limitations are consistent with those inher-
ent to qualitative data collection and analysis, includ-
ing a relatively small sample size which may have
resulted in a limited set of anticipated and experienced
challenges. Moreover, leaders and staff reports may
have been positively biased because of their participa-
tion in STOP CRC (social desirability bias). However,
we engaged in several techniques to lessen these lim-
itations including conducting interviews with leaders
and staff representing a range of roles at each health
center, collecting data at multiple time-points, using
interview guides, having staff formally trained in qual-
itative methods collect and analyze the data, and ana-
lyzing the data through formal coding and iterative
review. Additional strengths include our collaboration
with health center leaders and staff to review and
interpret the findings, and our use of the well-
validated CFIR framework to guide our efforts.

CONCLUSIONS
Wepresent lessons learned from amulti-site pragmatic
study of an intervention intended to raise CRC screen-
ing rates. Our findings underscore aspects of the ex-
ternal and internal environment that can pose advan-
tages for clinical care and challenges to conducting
pragmatic research. Future pragmatic research may
benefit from anticipating some of these benefits and
challenges faced by our health centers.
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