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Objective: The patient-centered medical home (PCMH) includes comprehensive chronic illness and pre-
ventive services, including identifying patients who are overdue for colorectal cancer screening (CRCS).
The association between PCMH implementation and CRCS during the Systems of Support to Increase
Colorectal Cancer Screening Trial (SOS) is described.

Methods: The SOS enrolled 4664 patients from 21 clinics from August 2008 to November 2009. Pa-
tients were randomized to usual care, mailed fecal kits, kits plus brief assistance, or kits plus assistance
and navigation. A PCMH model that included a workflow for facilitating CRCS was implemented at all
study clinics in late 2009. Patients enrolled early had little exposure to the PCMH, whereas patients
enrolled later were exposed during most of their first year in the trial. Logistic regression models were
used to assess the association between PCMH exposure and CRCS.

Results: Usual care patients with >8 months in the PCMH had higher CRCS rates than those with <4
months in the PCMH (adjusted difference, 10.1%; 95% confidence interval, 5.7–14.6). SOS interventions
led to significant increases in CRCS, but the magnitude of effect was attenuated by exposure to the PCMH
(P for interaction � .01).

Conclusion: Exposure to a PCMH was associated with higher CRCS rates. Automated mailed and cen-
trally delivered stepped interventions increased CRCS rates, even in the presence of a PCMH. (J Am
Board Fam Med 2016;29:191–200.)
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Colorectal cancer (CRC) is the second leading
cause of cancer death in the United States.1 Better
treatments have improved survival rates, but mor-
bidity and mortality could be reduced more rapidly

and cost-effectively by achieving higher uptake and
long-term adherence to CRC screening (CRCS).2

The patient-centered medical home (PCMH) has
generated national attention as a means of improv-
ing evidence-based care, including increasing ap-
propriate uptake of US Preventive Task Force–
recommended CRCS tests.

The PCMH was designed to replace episodic
care based on illness and patient complaints to
provide ongoing “whole-person” comprehensive
chronic illness and preventive care services.3 Key
domains of the PCMH include (1) team-based
care (with the primary care physician leading a
team that collectively takes responsibility for the
patient’s care); (2) adoption of Chronic Care
Model practice systems design4 (with integration
of the Chronic Care Model components leading
to engaged patients and prepared practice teams);
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(3) advanced information technologies to support
patients and teams providing care; and (4) align-
ment of payment structures to support and in-
centivize patient-centered quality care and safety.
In support, the National Committee for Quality
Assurance has developed a tiered set of PCMH
recognition standards.5

Observational studies suggest that adoption of
the PCMH increases cancer screening rates6; the
evidence is limited, however, with only 1 study
reporting a change in CRCS rates.7 We previ-
ously demonstrated that a low-cost, health infor-
mation technology–facilitated mailed interven-
tion with stepped increases in support doubled
CRCS uptake and adherence rates over both
years of the Systems of Support to Improve
Colorectal Cancer Screening and Follow-up trial
(SOS).8 The SOS took place in an integrated
health care organization, Group Health, in
Washington State. During the study, Group
Health implemented a PCMH in all its primary
care clinics,9 including the 21 clinics in Western
Washington where SOS participants received
their care. The PCMH rollout occurred at the
end of SOS patient recruitment (October 2009 to
January 2010). The coincidental conduct of the
SOS at the same time that the PCMH was being
implemented in clinics provided an opportunity
to study the relationship between the PCMH and
adherence to recommended CRCS. Because SOS
recruitment was spread out over 16 months (Au-
gust 2008 to November 2009), study participants
had varying exposure to PCMH team-based care:
some patients had little or no exposure in year 1,
and for some with their year 1 trial enrollment

occurred entirely or almost entirely after the
PCMH was implemented (Figure 1).

PCMH CRCS activities were implemented by
clinic staff, whereas SOS interventions were deliv-
ered centrally by the study team. We hypothesized
that (1) CRCS rates would be higher among SOS
usual care group participants with more exposure
to the PCMH in year 1 of their study participation
compared with those with less exposure, and (2) the
PCMH would attenuate the benefit of the SOS
intervention, but automated interventions would
still be more effective than usual care. This analysis
compares CRCS by level of PCMH exposure and
examines the interaction between clinic-based
PCMH interventions and centralized SOS inter-
ventions.

Methods
The SOS was supported by the National Cancer
Institute (grant no. R01CA121125). The study
had institutional review board approval, and
written informed consent was not required.
Methods, recruitment, and results of the 2-year
parent study have been previously pub-
lished.8,10 –13 This study is registered at Clinical-
Trials.gov (identifier NCT00697047).

Study Participants
Participants aged 50 to 73 years were recruited
between August 2008 and November 2009 from 21
Group Health medical centers (clinics) in western
Washington State. Group Health is a large, non-
profit integrated health care delivery system in the
Pacific Northwest. Patients were identified using

Figure 1. Systems of support to increase colorectal cancer screening (SOS) and patient-centered medical home
timeline, August 2008 to November 2010.
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electronic health records (EHRs) and were eligible
if they were not current or were soon due for
CRCS, defined as no colonoscopy within 9 years,
no flexible sigmoidoscopy (sigmoidoscopy) within 4
years, or no fecal test within 9 months. Patients
with a prior CRC diagnosis, with inflammatory
bowel disease, or with end-stage or life-threatening
disease (eg, dementia, renal failure) were excluded.
Potential participants were mailed a letter about
the study and were then called to confirm eligibility
and to obtain verbal consent.

Participants (N � 4664) were randomized to
receive either (1) usual care or 1 of 3 stepped-care
interventions; (2) an EHR-linked automated
mailed program that included information on
CRCS choice, a number to call for endoscopy
(colonoscopy or sigmoidoscopy), and mailed fecal
kit for those not calling (“automated”); (3) auto-
mated plus brief phone assistance from a medical
assistant (MA) to identify their test preference (en-
doscopy or fecal kit) and to complete their CRCS
test choice (“assisted”); or (4) assisted plus ongoing
support from a nurse navigator for overcoming
screening barriers (“navigated”).

Interventions
The interventions associated with the 4 arms of the
SOS listed above have been previously described in
detail11 and are summarized briefly here.

Usual Care
All participants received usual care, which at Group
Health includes an annual birthday letter from
their physician with the date of their last CRCS
test, general guidelines for testing intervals, and a
message to contact the physician unless “you know
you are current on screening.” Group Health
guidelines for CRCS paralleled those recom-
mended by the US Preventive Services Task Force.
Patients randomized to usual care received stan-
dard care, including the PCMH interventions de-
scribed below. Since SOS participants were re-
cruited from August 2008 to November 2009,
about half were exposed to the PCMH in the first
year of the SOS and all were exposed in year 2
(Figure 1).

Stepped Interventions
Patients randomized to the active intervention
groups received usual care plus 1 of 3 stepped
interventions: automated interventions (“auto-

mated”), automated plus assisted care (“assisted”),
or automated and assisted plus navigated care
(“navigated”).

Automated interventions used an EHR-linked
study registry to track when CRCS was due and to
automatically generate mailings. Patients due for
CRCS received an informational pamphlet about
the different CRCS options (ie, fecal tests, sigmoid-
oscopy, and colonoscopy). Patients were informed
that fecal kits (Hemoccult SENSA; Beckman
Coulter, Brea, CA) would be mailed, but that they
could call the SOS phone line if they preferred
another type of screening test (few patients called).
Noncallers (the vast majority) were mailed fecal kits
with simplified pictorial instructions and a postage-
paid return envelope. Patients without EHR evi-
dence of a completed CRCS test received a re-
minder letter after 3 weeks.

Assisted patients received usual care and the
automated mailings plus brief telephone assis-
tance delivered by an MA if they had not com-
pleted CRCS. MAs used the study registry to
view lists of patients who had called to request
alternate screening or had not completed fecal
testing within 3 weeks of the mailing. MAs asked
patients about their CRCS choice and provided
brief assistance to facilitate completion (eg, if the
patient preferred sigmoidoscopy or colonoscopy,
the MA forwarded the request to the patient’s
physician and recontacted the patient with fur-
ther instructions).

In addition to usual care, automated, and as-
sisted support, navigated patients not completing
CRCS after automated and assisted interventions
received additional support from a registered nurse
(RN). RN care included assessing patients’ CRC
risk, reviewing procedural risk, providing motiva-
tional counseling to assist patients in defining their
screening intent, creating a patient-shared screen-
ing action plan, assisting with referrals and endos-
copy preparation, and tracking testing completion.
If the RN could not reach the patient, a letter or
secure E-mail reiterating the importance of CRCS
was sent; it included the RN�s phone number for
further assistance.

Mailed interventions were implemented cen-
trally by SOS staff. MAs and nurses who conducted
the interventions were employed by the organiza-
tion and had protected time to deliver the inter-
ventions to patients from all 21 clinics.
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The PCMH at Group Health
The PCMH implemented at Group Health in-
cludes clinic-based interventions to improve pre-
vention and chronic disease care. The PCMH
model emphasizes team-based care, which includes
MAs or nurses using an organization-wide registry
to identify patients’ preventive and chronic care
needs (eg, immunizations, HbA1c for patients with
diabetes) before scheduled visits, and offering these
services at clinic visits (“in-reach”; Figure 2) . This
in-reach includes MAs or nurses identifying pa-
tients who are overdue for CRCS testing and pro-
viding them with fecal test kits or placing an order
for endoscopy for the provider to approve, depend-
ing on the patient’s preference. In addition, during
patients’ birthday months, MAs/nurses use the reg-
istry to identify care needs and remind patients of
needed services by phone, secure E-mail, or mail
(“outreach”; Figure 2). Outreach included mailing
fecal test kits to patients due for CRCS. PCMH
training started in October 2009,9 with the excep-
tion of 1 primary care clinic that implemented the
PCMH in 2007 to pilot and refine PCMH compo-
nents. Physicians received financial incentives for
meeting organizational service (eg, access, patient
satisfaction) and quality of care objectives (chronic
disease and prevention metrics, including CRCS).

All primary care clinics completed PCMH train-
ing by January 2010 and were expected to conduct
in-reach and outreach procedures, including those
specific to CRCS, as part of standard clinical care
thereafter. All were recognized as National Com-
mittee for Quality Assurance level 3 PCMHs (ie,
compliance with all 10 PCMH elements and per-
formance measures) by October 2010.14

Key Stakeholder Interviews
To understand and describe how the PCMH was
implemented with respect to CRCS, the principal
investigator (BBG) and a project manager (LT) vis-
ited 12 of the 21 Group Health PCMH clinics where
SOS participants received care. A staff survey was
conducted in October 2010 to evaluate the first year
of PCMH implementation, which included a ques-
tion on employee satisfaction with Group Health as a
place to work.9 Based on the advice of these research-
ers, we randomly selected 6 clinics with high and 6
clinics with low employee satisfaction to receive site
visits. BBG and LT were blinded to clinic score re-
sults. An administrative and clinical leader and 2 MAs
or nurses were interviewed at each site. Interview
topics included how CRCS in-reach and outreach
processes were implemented in the PCMH. This
included discussing the specific workflows and tools
used (eg, before the visit, MA’s use of the registry and
chart review to identify patients overdue for CRCS,
use of mailings and other reminders for outreach),
monitoring of PCMH workflow activities, and assess-
ment of the PCMH rollout in general and with re-
spect to CRCS in particular. We also briefly toured
the clinic to observe any apparent approaches or tools
the clinic used to support their CRCS efforts. Inter-
view and observational data were recorded in field
notes, and content was summarized to describe how
the PCMH was implemented across clinics.

Exposure to the PCMH
For this analysis, the primary exposure was months
of exposure to the PCMH in year 1 of the SOS.
The level of exposure to the PCMH in year 1 was
based on the patient’s SOS randomization date and

Figure 2. Patient-centered medical home process map for medical assistant/nurse (MA) in-reach and outreach
colorectal cancer screening (CRCS) processes.
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the date of PCMH implementation at the patient’s
clinic. For example, a patient recruited early in the
study (between August and October 2008) would
have no exposure to the PCMH because no clinics
rolled out the PCMH before October 2009. Pa-
tients recruited late in 2009 would be exposed to
the PCMH for all or almost all of the year 1 study
period because all clinics had implemented the
PCMH by January 2010. SOS participants were
categorized into 1 of 3 groups by exposure to the
PCMH in year 1: (1) �4 months, (2) �4 but �8
months, and (3) �8 months. Analyses followed an
intent-to-treat–like approach, with exposure de-
fined by randomization and PCMH implementa-
tion dates, regardless of the actual exposure to
PCMH outreach and in-reach activities received by
the individual participants. For example, a partici-
pant would be classified as high exposure if PCMH
implementation was in place in their clinic at the
time of SOS randomization; however, they may not
have actually received clinic-based outreach or in-
reach activities if they did not have any clinic visits
or were screened early and therefore did not trigger
PCMH activities.

CRC Testing Outcomes
The primary outcome of any CRC test completion
was defined as evidence in the EHR or claims data
of completion of any of the following tests in year
1: fecal testing, sigmoidoscopy, or colonoscopy.
Secondary outcomes included the type of screening
test completed (ie, fecal test or endoscopy). Since
the data sources used to define these outcomes did
not contain sufficient information to determine
whether a test was screening or diagnostic, out-
come measures were based on evidence of CRC
testing regardless of indication.

Statistical Analyses
Logistic regression models were used to evaluate
the association between exposure to the PCMH
and CRC testing. To estimate the association be-
tween PCMH and CRC testing in the absence of
the SOS stepped interventions, the analysis was
restricted to participants who were randomized to
the usual care group. Models were adjusted for age,
sex, race, education, and prior CRC testing. Robust
standard error estimation accounted for correlation
between patients within the same clinic. The un-
adjusted percentage who received CRC testing by
PCMH exposure group is reported. Calculated

predictive margins are based on the logistic regres-
sion model estimates.15 Predictive margins were
used to estimate adjusted relative risks and risk
differences of completing CRC testing, comparing
those with moderate exposure (4 to 8 months) and
high exposure to the PCMH (8 or more months)
with the referent group (those with low exposure
[�4 months]).

To determine whether the effect of the SOS
intervention differed by level of exposure to the
PCMH, a similar logistic regression model was
used, which included main effects for both PCMH
exposure and SOS intervention group (usual care vs
any SOS intervention) and their interaction. This
analysis included all SOS participants. Unadjusted
probabilities, and adjusted relative risks and risk
differences of CRC testing in the combined SOS
intervention group, were compared with usual care
(referent group) within strata defined by level of
exposure to the PCMH.

Patients receiving care at the pilot site were
included in the main analysis, but sensitivity anal-
yses excluded the pilot clinic, which did not differ
from the main results and are not presented here.
Analyses were completed using Stata statistical
software, version 13.0 (Stata Corp., College Sta-
tion, TX).

Results
Of the 4664 SOS participants, 30% had �4 months
of PCMH exposure, 27% had between �4 and �8
months, and 43% had �8 months (Table 1). Be-
cause randomization in the parent trial was strati-
fied by clinic and the PCMH was implemented by
clinic, exposure to the PCMH was balanced across
SOS intervention groups. Patient characteristics
were generally similar across groups, except for
whether participants had completed any type of
CRC testing before study enrollment.

Usual care participants exposed to the PCMH
for at least 8 months had higher CRC testing rates
than those with less exposure (adjusted difference,
10.1%; 95% CI, 5.7–14.6) (Table 2). Increased
rates of testing were the result of increased com-
pletion of fecal tests (adjusted difference, 12.1%;
95% CI, 5.9–18.2).

SOS active interventions were more effective
than usual care regardless of PCMH exposure level
(Table 3), but the effect size was attenuated with
greater exposure to the PCMH. The adjusted dif-
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ference in the proportion tested between the com-
bined intervention arms and usual care was 34.4%
(95% CI, 30.6–38.2) with PCMH exposure of �4
months, 34.1% (95% CI, 27.4–40.8) for �4 to �8
months of PCMH exposure, and 21.9% (95% CI,
17.4–26.4) with exposure of �8 months of PCMH
exposure (P � .01, test for interaction). Increased
rates of testing were the result of fecal tests. Effect
attenuation was not influenced by intervention in-
tensity (automated, assisted, navigated stepped arm
assignment; data not shown).

Interviews with clinic stakeholders provided
information on PCMH implementation. There
was little variation in descriptions of CRCS-re-

lated workflow for in-reach processes within and
across clinics. During the clinic visits, MAs/
nurses directly demonstrated their process for
reviewing CRCS status and providing fecal kits
or an endoscopy order at clinic visits for patients
overdue for screening, as well as for documenta-
tion of these activities (Figure 2). Clinic admin-
istrators described PCMH in-reach as “standard
work” and showed us the visual poster board
charts that were used to track MA/nurse comple-
tion of previsit tasks (checking off a worksheet of
patient prevention and chronic care needs).
There was greater variation among MA/nurse
and clinic administrator reports of outreach ac-

Table 1. Participant Characteristics By Assignment to Usual Care or Active Interventions and Exposure to a
Patient-Centered Medical Home in Year 1 of the Systems of Support to Increase Colorectal Cancer Screening Trial

Characteristics of Exposure
Group

SOS Randomization Group By Duration of Exposure to a Medical Home (Months)

SOS Usual Care SOS Intervention

�4 �4 and �8 �8 �4 �4 and �8 �8

Participants 351 (30.1) 316 (27.1) 499 (42.8) 1048 (30.0) 935 (26.7) 1515 (43.3)
Age at randomization (years)

50–64 299 (85.2) 265 (83.9) 428 (85.8) 895 (85.4) 784 (83.9) 1303 (86.0)
65–73 52 (14.8) 51 (16.1) 71 (14.2) 153 (14.6) 151 (16.2) 212 (14.0)

Female sex 196 (55.8) 168 (53.2) 289 (57.9) 570 (54.4) 510 (54.6) 811 (53.5)
Race/ethnicity

Black 17 (4.9) 12 (3.8) 15 (3.1) 57 (5.5) 51 (5.5) 76 (5.0)
Asian 28 (8.0) 14 (4.5) 22 (4.5) 56 (5.4) 47 (5.1) 70 (4.6)
Hispanic 8 (2.3) 15 (4.9) 20 (4.1) 25 (2.4) 28 (3.0) 58 (3.8)
Non-Hispanic white 282 (80.8) 261 (83.1) 407 (82.7) 845 (81.0) 738 (79.5) 1203 (79.6)
Other 14 (4.0) 12 (3.8) 28 (5.7) 60 (5.8) 64 (6.9) 104 (6.9)

General health
Excellent/very good 221 (63.1) 184 (58.2) 317 (63.7) 676 (64.7) 565 (60.4) 972 (64.2)
Good 105 (30.0) 100 (31.7) 133 (26.7) 303 (29.0) 298 (31.9) 452 (29.9)
Fair/poor 24 (6.9) 32 (10.1) 48 (9.6) 66 (6.3) 72 (7.7) 90 (5.9)

Married or living with a
partner

253 (72.3) 224 (71.1) 360 (72.3) 772 (73.9) 704 (75.4) 1126 (74.3)

Highest education
High school

graduate/GED or less
51 (14.5) 62 (19.7) 78 (15.7) 121 (11.6) 155 (16.6) 233 (15.4)

Some college 112 (31.9) 107 (34.0) 149 (29.9) 315 (30.1) 322 (34.5) 462 (30.5)
Bachelor’s degree or higher 188 (53.6) 146 (46.4) 271 (54.4) 611 (58.4) 457 (48.9) 820 (54.1)

Smoking status
Current 36 (10.4) 56 (18.2) 62 (12.7) 117 (11.4) 99 (10.8) 175 (11.8)
Former 92 (26.5) 80 (26.0) 137 (28.1) 299 (29.1) 262 (28.5) 426 (28.8)
Never 219 (63.1) 172 (55.8) 288 (59.1) 611 (59.5) 557 (60.7) 880 (59.4)

Never tested for CRC (before
randomization)

146 (41.6) 153 (48.4) 240 (48.1) 438 (41.8) 433 (46.3) 750 (49.5)

First-degree relative with
CRC

18 (5.2) 17 (5.5) 20 (4.1) 57 (5.5) 45 (4.9) 58 (3.9)

Data collection occurred between 2008 and 2009. Data are n (%).
CRC, colorectal cancer; SOS, Systems of Support to Increase Colorectal Cancer Screening Trial.
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tivities during patients’ birthday months. Some
MAs/nurses called or sent letters notifying pa-
tients they were overdue and sent kits if patients
requested them. Other MAs/nurses described
mailing kits without notifying the patient first.
The effects of PCMH exposure on CRCS rates
were similar across clinics with high, low, or
average satisfaction with Group Health as a place
to work (data not shown).

Discussion
Our study provides further evidence that imple-
mentation of the PCMH model of care leads to
increased uptake of CRCS.7 The PCMH empha-
sized clinic-based procedures to increase CRCS.
Increases in CRCS uptake were almost entirely the
result of increased fecal testing in both the usual
care and intervention groups. This is not surprising
because both PCMH and SOS interventions em-
phasized fecal testing. As part of the PCMH,
MAs preorder fecal kits and provide these di-
rectly to patients at clinic visits or by mail as part
of outreach. SOS interventions mailed fecal kits

to everyone, except for the few who called to
request an alternative test. Even when usual care
included a fully implemented PCMH, stepped
centralized SOS interventions were still more
effective than usual care, but the magnitude of
benefit was less.

It is important to note that SOS interventions
were delivered centrally, with patients getting the
same intervention across multiple clinics, whereas
PCMH interventions were implemented within
clinics. We previously indicated that the central-
ized approach saves costs (for the automated-only
and automated-plus-assisted arms), and costs are
quite reasonable for the full-intensity intervention
arm (automated plus assisted and navigated).10 This
has implications for health care systems and their
organization of care in a PCMH. Patients often
have multiple preventive and chronic care needs,
and outsourcing 1 activity to a centralized service
might allow teams to focus more attention on other
care needs.

Of note, in key stakeholder interviews we found
remarkable uniformity among clinic in-reach

Table 2. Colorectal Cancer Screening Uptake* among Patients Receiving Usual Care in the Systems of Support to
Increase Colorectal Cancer Screening Trial, by Exposure to a Patient-Centered Medical Home

Usual Care Only

Duration of Exposure to Medical Home (months)

�4
(n � 351)

�4 and �8
(n � 316)

�8
(n � 499)

Primary outcome
Any CRCS*

Unadjusted percent (95% CI) 36.8 (31.9–41.9) 34.8 (29.7–40.2) 44.9 (40.6–49.3)
Adjusted RR† (95% CI) 1.00 (Referent) 0.99 (0.81–1.18) 1.29 (1.15–1.42)
Adjusted difference‡ (95% CI) Referent �0.2 (�6.9 to 6.5) 10.1 (5.7–14.6)

Secondary outcomes
Any fecal test§

Unadjusted percentage (95% CI) 21.1 (17.1–25.7) 20.6 (16.5–25.4) 32.7 (28.7–36.9)
Adjusted RR† (95% CI) 1.00 (Referent) 0.99 (0.64–1.35) 1.58 (1.22–1.94)
Adjusted difference‡ (95% CI) Referent �0.1 (�7.6 to 7.3) 12.1 (5.9–18.2)

Any endoscopy
Unadjusted percentage (95% CI) 21.4 (17.4–26.0) 20.6 (16.5–25.4) 18.2 (15.1–21.9)
Adjusted RR† (95% CI) 1.00 (Referent) 1.03 (0.77–1.29) 0.95 (0.73–1.18)
Adjusted difference‡ (95% CI) Referent 0.6 (�4.5 to 5.8) �0.9 (�5.4 to 3.6)

*Any colorectal cancer screening (CRCS) test included completion of fecal occult blood tests, flexible sigmoidoscopy, or colonoscopy
during year 1 of the Systems of Support to Increase Colorectal Cancer Screening Trial (SOS). All patients were overdue for CRCS.
†Relative risk (RR) of screening in the exposure group relative to the group with �4 months of exposure to a patient-centered medical
home (PCMH), adjusted for age, sex, race, education, and prior CRCS.
‡Adjusted difference is the percentage screened in the exposure group minus the percentage screened in group with �4 months of
exposure to a PCMH, adjusted for age, sex, race, education, and prior CRCS.
§Hemoccult SENSA.
CI, confidence interval.
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CRCS promotion activities across sites. This mir-
rors results from formal evaluations of the Group
Health PCMH implementation experience.9,16

Group Health was able to roll out the PCMH quite
rapidly; 80% to 100% of clinics met implementa-
tion targets by 12 months for most key process
measures, including 100% of visits with previsit
documentation preparation by MAs. However,
CRCS outreach processes were more varied. This
might be because primary care practice is more
geared toward face-to-face visits, and out-of-office
care activities had to be squeezed into the day-to-
day routine. In a study of community clinics that
had adopted a PCMH, there was inconsistent use
of these systems and a lack of policies and work-
flows to assure appropriate follow-up of positive
screening tests and diagnostic results, even among
clinics with systems to track CRCS.17,18 In addi-
tion, the SOS automated system tracked when pa-
tients were due for CRCS, whereas visits and birth-
day reminders paired with outreach might not be in
sync with the time that the patient is due for
screening, particularly fecal testing, which is rec-
ommended annually.

Our study has limitations. Although the parent
study was a randomized controlled trial, this anal-
ysis was observational in nature. That is, the level of
PCMH exposure was not randomized. Exposure
level was associated with both calendar time and
clinic, with the possibility of residual confounding;
that is, temporal changes in screening rates or un-
measured differences across clinic populations
could have influenced the results. In addition, these
findings may not be generalizable to all popula-
tions. Study participants provided consent and, as
previously published, were more likely to have
higher levels of education, to be non-Hispanic
white, and to have previously completed a CRCS
test.12 In addition, the SOS took place in an inte-
grated group practice and had resources other clin-
ics might not have, including a comprehensive
EHR, registries, and the ability to capture both
CRC clinical and claims testing data (eg, colonos-
copies occurring outside of the health system but
paid for by the insurance plan). These resources are
critical components of both the centralized SOS
program and clinic PCMH efforts to increase
CRCS. Finally, the SOS design allowed us to look
at only 1 year of PCMH implementation, and it is
possible that CRCS uptake as part of PCMH usual
care improved further over time.

Conclusion
As hypothesized, implementation of a PCMH team
care model that included clinic-based in-reach and
outreach was associated with higher CRC screen-
ing rates among SOS usual care group participants.
SOS interventions led to significant increases in
CRCS uptake, but the magnitude of the effect was
inversely related to the level of PCMH exposure.
Adding centralized CRCS promotion activities
such as those offered by the SOS might reduce
some of the burden experienced by primary care in
trying to improve population-based care in a
PCMH and allow clinic personnel to focus on ac-
tivities that require in-person services. Future re-
search could study ways to efficiently integrate both
programs and further optimize screening rates.

Figure 2: Medical Home Diagram
Usual Care CRCS Process at Group Health
The flowchart in Figure 2 illustrates the usual care
process for CRCS at Group Health. The standard
elements across clinics include having a perfor-
mance tracking board, access to the EHR screening
history and current status, and standard steps to
provide outreach to patients and to remind patients
who come into the clinic about screening. In gen-
eral, CRCS is a team process involving the MA/
nurse and provider (physician, physician assistant,
or nurse practitioner), particularly to validate the
information and submit orders. The MA assesses
which patients are due for screening and, depend-
ing on when the patient’s next visit is to primary
care, they either do in-reach activities or reach out.
In-reach includes preparing the chart for the visit
by including a previsit summary sheet and, if indi-
cated, highlighting that a CRCS test is due. The
MA will talk with the patient, and most times the
provider will also speak with the patient. It varies
from clinic to clinic, but some MAs send reminder
letters after the visit. The standard outreach pro-
cess is done for patients who are not scheduled to
come in for a visit but who are due to complete a
screening test. The typical process includes the MA
contacting the patient either by phone or by using
template phrases in a secure E-mail or mailed let-
ter. The mode of contact is based on the MA’s
preference and is not standardized.
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