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ABSTRACT

PURPOSE The patient-centered medical home (PCMH) is being rapidly deployed
in many settings to strengthen US primary care, improve quality, and control
costs; however, evidence supporting this transformation is still lacking. We
describe the Group Health experience in attempting to replicate the effects on
health care use seen in a PCMH prototype clinic via a systemwide spread using
Lean as the change strategy.

METHODS We used an interrupted time series analysis with a patient-month unit
of analysis over a 4-year period that included baseline, implementation, and sta-
bilization periods for 412,943 patients. To account for secular trends across these
periods, we compared changes in use of face-to-face primary care visits, emer-
gency department visits, and inpatient admissions with those of a nonequivalent
comparison group of patients served by community network practices.

RESULTS After accounting for secular trends among network patients, patients
empaneled to the PCMH clinics had 5.1% and 6.7% declines in primary care
office visits in early and later stabilization years, respectively, after the imple-
mentation year. This trend was accompanied by a 123% increase in the use of
secure electronic message threads and a 20% increase in telephone encounters.
Declines were also seen in emergency department visits at 1 and 2 years (13.7%
and 18.5%) compared with what would be expected based on secular trends in
network practices. No statistically significant changes were found for hospital
admissions.

CONCLUSIONS The Group Health experience shows it is possible to reduce emer-
gency department use with PCMH transformation across a diverse set of clinics
using a clear change strategy (Lean) and sufficient resources and supports.

Ann Fam Med 2013;11:519-S26. doi:10.1370/afm.1476.

INTRODUCTION

n the basis of convincing evidence that strong primary care

is associated with lower costs and improved quality of care,'

there is a rapid move to implement the patient-centered medi-
cal home (PCMH) across the United States in various settings including
independent practices, integrated delivery systems, community health
centers, and large government systems.>” Although these demonstration
initiatives share the PCMH guiding principles,® they differ considerably
with respect to their settings, organizational structures, payer participa-
tion, intervention components, and implementation strategies.>” Early
results are promising,s"’ but more extensive and rigorous evaluations are
needed.®"" As substantial infrastructure investments are often required to
build medical home capabilities,? policy makers and health plan leaders
are particularly interested in whether and when adoption of this model
results in overall cost savings. The evidence remains largely lacking in
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this regard but suggests that savings are most likely to
accumulate from avoidance of downstream emergency
department (ED) visits and hospital admissions.

Since 2006, Group Health Cooperative, a large
nonprofit, consumer-governed, integrated health insur-
ance and care delivery system in the Pacific Northwest,
has pioneered the medical home redesign. In contrast
to small independent practices in the United States,
Group Health has traditionally supported its primary
care clinicians with multidisciplinary teams (including
nurses and pharmacists), a systemwide electronic health
record, a quality improvement department that pro-
duces evidence-based clinical guidelines, an integrated
specialist medical group, a consulting nurse service, and
a complex case management program (Supplemental

Appendix, available online at http://annfammed.
org/content/11/Suppl_1/S19/suppl/DC1). Even with

these supports, however, primary care clinicians

faced many challenges and prompted Group Health to
develop a PCMH prototype in one high-functioning
clinic and test it over a 2-year period."* By the end
of the second year, compared with other clinics in
the same system, the prototype clinic had less clini-
cian burnout, improved patient experience, and better
quality of care. A key feature of the prototype was to
expand access and manage demand for face-to-face
patient visits with so-called virtual medicine (secure
electronic messaging and telephone encounters). Pri-
mary care use saw substantial shifts, with 80% more
secure message threads, 5% more telephone encoun-
ters, and 6% fewer (though longer) face-to-face visits.
Compared with their control counterparts, patients
in the prototype clinic also experienced 29% fewer
emergency visits and 6% fewer hospitalizations. These
changes resulted in overall cost savings that approached
statistical significance (P =.076), suggesting that the
investments in staffing that may have been recouped
with a modest return on investment.'

In part on the basis of these findings, beginning
in January 2009, Group Health refined and spread its
PCMH redesign across its system of 26 owned and
operated clinics across Washington State and northern
Idaho. Given the well-described challenges in spread-
ing health system innovations from one setting to
another, it was unknown whether the findings seen
in the prototype clinic (which had a prior history of
high quality and strong adaptive reserve) could be
replicated across the entire system. This effort was
one of the first to spread a highly standardized PCMH
redesign to clinics that vary in size (from 6,000 to
>40,000 enrollees), community setting (urban and
rural), and populations served (eg, 12% to 24% Medi-
care). Described in detail elsewhere,'” the design of

the PCMH spread identified and adapted key changes

made in the prototype so that the core components
would be applicable to the other clinics. As with the
prototype, Group Health committed resources to add
clinical and support staff to reduce panel sizes (target:
1,800-2,000 patients), reduce the number of face-
to-face visits to 2 per hour, and accommodate new
PCMH tasks. The changes were packaged into core
modules, and implementation was staggered across
clinics from January 2009 to March 2010. In contrast
to other demonstration projects that use learning col-
laboratives or coaching of practices to implement

the PCMH across multiple clinics,>'® Group Health
adopted the tools and techniques of Lean'” (also known
as the Toyota production system) to standardize and
drive implementation of the core PCMH changes."”

Our prior work has shown rapid uptake of the
model, with 80% to 100% of clinics meeting the ini-
tial implementation targets by 12 months for most
of the key process measures (eg, 100% of visits with
documentation of previsit preparation by medical
assistants)."”” After implementation of the core PCMH
modules, teams engaged in a 24-month stabilization
period composed of rapid process improvement cycles
to engage teams in refining the changes to meet their
local challenges and needs. In October 2010, all Group
Health clinics were recognized by the National Com-
mittee for Quality Assurance (NCQA) with its highest
PCMH recognition (Level 3), although many compo-
nents (eg, electronic health record registries) had been
in use before the PCMH transformation.

We studied the degree to which Group Health was
able to replicate some of the main changes in health
care use seen in the prototype throughout its entire
system. We focused on changes in primary care visits,
ED visits, and inpatient admissions because PCMHs are
believed to realize cost savings by substituting high-cost
hospital-based care with lower-cost primary care. On
the basis of the prototype findings, we hypothesized
that, after accounting for secular trends in use with
patients enrolled in a statewide network of contract pro-
viders maintained by Group Health, patients enrolled at
the Group Health clinics would have fewer face-to-face
primary care office visits, ED visits, and inpatient admis-
sions in the stabilization period. We describe initial
utilization patterns during the implementation year and
hypothesized that the main changes would materialize
and be sustained in the stabilization years.

METHODS

We use an interrupted times series study design with a
patient-month unit of analysis to compare patients’ use
of health care for a 4-year period spanning January 2008
to December 2011. This period includes 1 year before,
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1 year during, and 2 years after PCMH implementation
in the Group Health—owned and —operated clinics. To
account for secular trends in our analysis, we estimated
the changes in health care use over time in a nonequiva-
lent population of Group Health enrollees who were
cared for in a statewide network of practices composed
of 875 primary care clinicians, most often located in
communities where Group Health does not have clinics
or directly employ physicians. These temporal effects
were modeled using piecewise linear splines, with knots
in January of each calendar year. We verified the appro-
priateness of using network patient use as a comparison
by examining and comparing temporal trends for each
use variable in the 2 years before the PCMH spread.
There were no statistical differences in the trend over
time in any of the use variables we analyzed between
patients seen in the owned and operated clinics and in
the network setting, which helps validate the use of the
use of this nonequivalent comparison group as a basis
for assessing the PCMH's impact on health care use
among patients seen in the Group Health clinics.

As spread of the PCMH was staggered by clinics,
we constructed a set of time periods for individuals
enrolled in the Group Health clinics. Patient-months
were organized into 4 time periods: a baseline period
(the 12-14 months before the date of the clinic's
PCMH implementation), an implementation period
(year 1: the year after PCMH implementation began),
an early stabilization period (year 2), and a late stabi-
lization period (year 3). Our estimates of the PCMH
effect per time period reflect the average difference
in use in each period compared with what would be
expected based on trends in the network. To avoid a
cointervention effect, we excluded enrollees empaneled
to 7 network practices participating in the Washington
State Medical Home Collaborative, a statewide effort
to introduce PCMHs to community clinics.'® Our
analysis included all Group Health enrollees (receiv-
ing care from a Group Health or network practice)
as of January 1, 2008, across the 4-year time period,
and excluded patient-months only after a patient dis-
enrolled, died, or did not have a 12-month enrollment
history to enable the calculation of the Aggregated
Diagnosis Group (ADG) comorbidity measures (dis-
cussed below). Because Group Health applied the
PCMH spread redesign® to the prototype clinic in
the same way as it did to the other clinics, we did not
exclude patients at the prototype clinic from this study.

Using previously documented methods," we
extracted data on health care use from Group Health's
automated clinical and administrative data systems.
These databases capture all care provided to enrollees at
Group Health's owned and operated facilities and from
claims submitted by external clinicians and facilities. For

this study, we analyzed a subset of components of health
care use hypothesized to be sensitive to the PCMH
model: primary care office visits, ED visits, and inpa-
tient admissions (total and ambulatory care—sensitive
admissions).2*?!' As Group Health's PCMH model relies
on aggressive use of secure electronic messaging and

1415 we also examined trends over time

telephone care,
in these "virtual” services for those patients enrolled in
the Group Health clinics. Similar data were not available
for network patients, as these services are not generally
reimbursable through fee-for-service claims.

For each patient, we extracted demographic and
insurance variables at baseline, including age, sex,
income, education, insurance source, and markers of
insurance-related patient cost sharing (high-deductible
plans, drug coverage, well-care waivers). Using methods
developed by Kreiger,?? we created the ecologic income
and education variables from 2000 census data aggre-
gated to census tracts. To reflect urban and rural status,
we classified residential location using rural-urban com-
muting area codes (RUCAs, version 2.0),2* which clas-
sifies zip codes into relative geographic densities based
on overall population counts and commuting patterns.
For this study, we aggregated RUCA codes into urban
areas (1.0-3.0), micropolitan and large rural areas (4.0-
6.1), and small rural/isolated areas (7.0-10.6).

We used the 32 ADGs, the base categories of the
Adjusted Clinical Group (ACG) system, to account for
diagnosis mix and comorbidity burden.?*3' We also used
Resource Utilization Bands (RUBs), the ACG system's
terminal morbidity groupings, to summarize the morbid-
ity mix across populations. The ACG system is widely
used to adjust for differences in case mix among popula-
tions receiving health services in outpatient settings.

All analyses were performed with generalized
estimating equation (GEE) analyses in PROC GEN-
MOD of SAS (SAS Institute, Inc, version 9.2), using an
identity link and Gaussian error term, with empirical
standard errors for the regression coefficients. To con-
trol for seasonality, we also added indicator variables
for each calendar month to the regression analyses.
Consistent with current analytic recommendations??
and because the unit of intervention at Group Health
was the clinic, clustering was accounted for at both the
patient and practice level. The regression analyses are
represented by the following equation:

Utilm = Bom + By max (m-12,0) + B, max (m-24,0) +
Bs max (m-36,0) + o (I(ki € (1,2,3)) +
o (I(ki € (4,5.6))) + a; (Itk; € (7.8,9)) + a5 (I(k; € (10,11,12))) +
as (It € (13...24)) + as (Itk: € (25...36)) +b§5b%b

where m describes the study month (range, 1-48), ki
describes the individual-specific time since PCMH
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implementation for individual i (range, 1-36), and the were working age (aged 17 to 65 years, 66%), lived in
xb variables are the demographic, case mix, and cal- neighborhoods with medium to high levels of education
endar month variables. The I() function returns 1 if (at least high school graduates, 89%), and had 2001

its contents are true and o if otherwise. The B coeffi- median family incomes that were higher ($57,893) than

cients describe the linear splines that adjust for secular  the state average ($45,761).3* Most enrollees carried a
trends, the a coefficients describe the effect of the health maintenance organization insurance product that
PCMH implementation, and the & coefficients describe  limited their choice of clinician (80%), but they had rel-
the adjustment for demographics,

case mix, and calendar month. . . . .

All ' : bl Table 1. Baseline Characteristics of the Study Populations, 2009

case mix variables were

held fixed from January 20009. Group Health Network
Because another initiative aimed Practices Practices Total
at reducing unnecessary hos- Characteristic (n=305,578) (n=107,365) (N =412,943)
pital admissions (by hospital- Age, mean (SD), y 435 (22.6) 40.4 (21.9) 42.7 (22.5)
ists and transition nurses) was Age-group, No. (%)
conducted concurrently during 1-5 years 12,889 (4.2) 5,104 (4.9) 17,993 (4.4)
the Spread of the PCMH,‘” we 6-11 years 18,307 (5.9) 8,050 (7.7) 26,357 (6.4)
conducted a sensitivity analysis 12-16 years 19,156 (6.2) 8,283 (7.9) 27,439 (6.6)
on the hospital admission regres. 17-34 years 57,226 (18.5) 18,328 (17.5) 75,554 (18.3)

. I 35-44 years 37,959 (12.3) 13,556 (13.0) 51,525 (12.5)
sion analyses to remove a pos- 45-64 years 109,707 (35.6) 38,753 (37.1) 148,461 (36.0)
S‘ble cointervention effect l_’y 65-74 years 26,836 (8.7) 6,644 (6.4) 33,480 (8.1)
adjusting for monthly hospital 75-84 years 17,860 (5.8) 4,300 (4.1) 22,160 (5.4)
ED-to-admission transition rates >85 years 8,563 (2.8) 1,411 (1.4) 9,974 (2.4)
for the hospitals participating in Education, neighborhood level,
this concurrent initiative. Simi- No. (%)
larly, because in January 2009 an High 13,679 (40.1) 37,118 (35.5) 160,797 (39.0)

b ' C lealth . Medium 152,462 (49.4) 53,327 (51.1) 205,789 (49.8)
urban rouPd ﬁ urgent care Low 32,331 (10.5) 13,985 (13.4) 46,316 (11.2)
center expanded from evening Family income, neighborhood 50,882 (19,833) 51,909 (15,122) 57,787 (19,037)
and weekend hours to 24-hour level, median (SD), $
availability, we also conducted Residence location, RUCA, No. (%)
sensitivity analyses excluding Urban 269,515 (96.1) 75241 (72.0) 371,756 (90.0)
patients enrolled in the 4 Group Metropolitan/large rural 5,868 (1.9) 19,598 (18.8) 25,466 (6.2)
Health clinics who account for Small rural/isolated areas 2,811 (0.9) 7,472 (7.2) 10,283 (2.5)
the majority of visits at this Not mapped 3309010 2129 (2.0) 5438 (13)

The G Insurance segment, No. (%)

Egelni Clare'ce‘?ter' R < rogp q Medicare 55,435 (18.0) 13,038 (12.5) 68,473 (16.6)
caith Institutional Review boar Medicaid 9,196 (3.0) 838 (0.8) 10,034 (2.4)
approved this study. Commercial/self-pay 221,190 (71.7) 86,004 (83.2) 308,064 (74.6)

Individual or family plan 22,682 (7.4) 3,660 (3.5) 26,342 (6.4)
Health plan product, No. (%)
RESULTS HMO 257,466 (83.5) 73,383 (70.3) 330,849 (80.1)
A total of 412,943 individuals PPO/POS 51,037 (16.5) 31,057 (29.7) 82,094 (19.9)
were enrolled at Group Health Insurance benefit design, No. (%)
on January 1, 2009, and were Well-care waiver 203,166 (66.0) 65,949 (63.0) 269,115 (65.2)
included in the study- 74% were High-deductible plan 3,157 (1.0) 997 (1.0) 4,154 (1.0)
empaneled to a Grou, lealth Drug coverage 267,857 (87.0) 95,880 (92.0) 363,737 (88.1)
. p : P . Morbidity, ACG RUB category,
clinic and the remainder to pri- No. (%)
Vately owned practices serving 0 (nonusers) 37,417 (7.1) 11,134 (6.0) 48,551 (6.8)
Group Health—insured patients 1 (low morbidity) 36,332 (6.9) 12,414 (6.7) 48,746 (6.8)
(Table 1). The average dura- 2 53,530 (10.1) 19,901 (10.7) 73,431 (10.3)
tion of study enrollment per 3 133,188 (25.2) 45,905 (24.8) 179,093 (25.1)
individual was 44 months. As 4 31992 (6.0) 10613 5.7) 42,535 (6.0)
would be expected of a largely 5 (high morbidity) 14,142 (2.7) 4,026 (2.2) 18,168 (2.5)
Commercially insured popula- HMO = h.ealth malir?tenance organization; POS = plcl>imvof service; PPO = preferred provider organization;
ACG = adjusted clinical group; RUB = Resource Utilization Band; RUCA = rural urban commuting area.

tion, the majority of enrollees
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Figure 1. Use of in-person office visits, secure electronic message
threads, and telephone encounters over time, 2008-2012.

dation in the early stabilization
year (=9.7 visits per 1,000 per
month, —5.1%) and late stabiliza-
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tion year (—=12.6 visits per 1,000
........ ! per month, —6.7%). In unadjusted
analyses, ED visit rates in the

baseline period were 12.6 visits
per 1,000 among patients empan-
eled to at Group Health clinic vs
16.7 visits per 1,000 for patients
empaneled to community net-
work practices. Regression results
also showed declines in ED visits
during the last 3 quarters of

the implementation period that
persisted in the early stabiliza-
tion year (—1.73 visits per 1,000
per month, —13.7%) and late
stabilization year (=2.31 visits
per 1,000 per month, —18.3%).
These findings were unchanged

in the sensitivity analyses where

an expansion of hours in a single

2008 2009 2010

Year

2011

2012 urgent care center was accounted

for by excluding patients empan-

atively rich insurance benefits, such as a well-care insur-
ance waiver (65%), prescription drug coverage (88%),
and plans not having a high deductible (99%). Although
most patients had low morbidity levels as characterized
by RUBEs, a sizable fraction (14%) were rated as having
high or very high morbidity burdens.

Similar to what was found in the prototype clinic,
spread of the PCMH model across the Group Health
system was characterized by steep increases in secure
electronic message threads and telephone encounters in
the implementation and early stabilization years (Fig-
ure 1). From 2008 to 2011, the unadjusted number of
secure message threads per 1,000 population increased
by 123% and telephone encounters increased by 20%.
Also, similar to the prototype findings, overall use of
face-to-face primary care visits declined by 4.5%.

Table 2 shows the regression analysis results
accounting for case mix and the secular trends seen
for network patients in face-to-face visits, ED visits,
and inpatient admissions. Compared with what would
be expected with no PCMH implementation in these
periods on the basis of secular trends in the network,
patients empaneled to the PCMH clinics saw a short-
lived increase in the number of face-to-face primary
care visits per 1,000 patients in the first 2 quarters
of the implementation period; however, there was a
decline in the late implementation period, and consoli-

eled to clinics in its catchment
area (data not shown).

Although there were some transitory effects in the
early implementation period, we found no statistically
significant differences in the trend for either total inpa-
tient admissions or ambulatory care—sensitive admis-
sions in the early or late stabilization years. These
latter findings were unchanged in a sensitivity analysis
that accounted for the concurrent hospital-based inter-
vention to reduce unnecessary admissions by including
the monthly hospital-specific ED-to-admission transi-
tion rates for the participating hospitals in the models
(data not shown).

DISCUSSION

Key Findings

Consistent with the findings from the prototype,
spreading the PCMH model across all clinics was
associated with a shift away from face-to-face primary
care office visits toward greater use of secure message
threads and telephone encounters, which represented
approximately 77% of primary care contacts by the end
of the study period. With the PCMH implementation,
Group Health patients experienced 1.73 fewer ED vis-
its per month per 1,000 enrollees (-13.7%) in the year
after implementation than would be expected in this
period without the PCMH, based on case mix—adjusted
secular trends in the community network. This dif-
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to Nonequivalent Control Patients

Table 2. Adjusted Changes in Use for PCMH Patients Relative

Measure of Use and Period Change? (95% CI)

Monthly primary care office visits
per 1,000 enrollees

Implementation (year 1)

Q1 7.54 (6.22 to 8.85)
02 5.32 (3.84 t0 6.80)
03 -1.18 (-2.87 t0 0.51)
Q4 —-10.93 (-12.74 t0 -9.13)
Early stabilization (year 2) -9.65 (-11.82 to -8.07)
Late stabilization (year 3) -12.62 (-14.46 to -10.79)
Monthly ED visits per 1,000 enrollees
Implementation (year 1)
Q1 -0.02 (-0.38 to 0.35)
Q2 -0.59 (-1.00 to -0.18)
03 -0.86 (-1.33 to -0.38)
04 -1.43 (-1.94 t0 -0.92)

Early stabilization (year 2) -1.73 (-2.17 to -1.28)

Late stabilization (year 3) -2.31 (-2.82 to -1.80)

Monthly inpatient admissions (total)
per 1,000 enrollees

Implementation (year 1)

Q1 0.55 (0.30 to 0.80)
02 0.63 (0.36 t0 0.91)

Q3 0.27 (-0.04 to0 0.57)
Q4 0.07 (~0.25 to 0.40)

Early stabilization (year 2)
Late stabilization (year 3)

Inpatient admissions (total;
ACS conditions) per 1,000 enrollees

Implementation (year 1)

-0.01 (-0.28 t0 0.25)
0.05 (~0.25 10 0.35)

Q1 0.03 (~0.04 10 0.10)
02 0.04 (-0.03 10 0.12)
Q3 0.02 (~0.06 to 0.10)
Q4 -0.04 (-0.12 to 0.05)

Early stabilization (year 2) -0.02 (~0.09 to 0.05)

Late stabilization (year 3) 0.03 (-0.05 to 0.11)

tive; ADG = adjusted diagnosis group.

ED = emergency department; PCMH = patient-centered medical home; ACS = ambulatory care sensi-

2 Estimated differences derived from regression models in the change in use for PCMH patients compared
with nonequivalent control patients adjusted for age, sex, education, family income, residence location,
insurance segment, health plan product, insurance benefit design, ADG mix, and calendar month.

what would be expected without the
PCMH for either total or ambulatory
care—sensitive inpatient admissions,

P Value however. The way in which the model
was spread may have been less effec-
tive for this measure of use, because of
local circumstances of the prototype

<.001 clinic (such as the admission practices
<.001 at the main referral hospital) or because
A7 of relatively low rates of hospitaliza-
<.001 tion at baseline in the local areas. Our
<.001 findings also diverge from those in the
<001 Geisinger health system as studied by
Gilfillan and colleagues, who found an
93 18% cumulative reduction in all-cause
005 admissions.*® The divergence in find-
000 ings may be explained, at least in part,
<.001 by the Geisinger emphasis on embed-
<.001 ded and integrated nurse case man-
<.001 agement for patients at high risk for
hospitalization, an intervention com-
ponent not featured at Group Health
<.001 in its PCMH redesign. Although our
<.001 study results have uncertain gener-
09 alizability to PCMH demonstration
66 efforts in settings less organized and
93 supported than Group Health (see the
74 Supplemental Appendix for a detailed
description, available online at http://
annfammed.org/content/11/Suppl_1/
45 S19/suppl/DC1), a key finding that is
25 likely transportable elsewhere is the
65 importance of using a clear leadership,
38 management, and change strategy to
61 enable and sustain practice changes
49 across multiple care sites.
Strengths and Limitations
This study has a number of notable
strengths. Rather than studying vol-

ference from the expected persisted and increased in
the second year after implementation. The changes in
face-to-face and ED use suggest Group Health was suc-
cessful in spreading these prototype results to its whole
system using a Lean implementation strategy. Future
analyses will examine variability of the effects on health
care use across the Group Health clinics and the influ-
ence of “practice reserve,"* staffing adequacy, and other
likely key determinants of success.

In contrast to the prototype findings,'* where a
small decrease was noted on inpatient admissions, we
detected no differences in the stabilization years from

unteer practices, the patients and
practices studied represent the entire
complement of primary care delivered to an enrolled
population in a large health system. Also, by relying
on population-based data extending across multiple
years from both the intervention practices as well as
nonintervention network practices, we were able to
use an interrupted time series study design with a
nonequivalent comparison group, considered a strong
evaluation design for nonrandomized natural experi-
ments such as this.?” We were able to measure trends
in ED use and hospital admissions for a 2-year time
frame after implementation when PCMH effects are
expected to emerge. Although trends in secure mes-

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 11, SUPPLEMENT 1 + 2013

—~eg>



EFFECTS OF PCMH REDESIGN ON HOSPITAL USE

sage threads and telephone visits were not available in
the comparison practices, the data systems permitted
the examination of these trends in the clinics to which
the PCMH was spread. To our knowledge, this study
is one of the first to examine changes in health care use
for a practice transformation wherein Lean was chosen
as the change strategy. We believe this is an important
contribution given the growing adoption of Lean in
health care environments across the country.!”38-40
The study has important limitations, however. As
the study was not randomized and lacked a true con-
trol group, we may be missing important unmeasured
confounders. In particular, we may not have accounted
for other cointerventions or ecologic variables that
differentially affected our study or comparison popu-
lations. We believe that these effects are likely to be
local and transient because of our close communication
with system leaders. Furthermore, we do not believe
such unmeasured effects are likely to extend across all
the study or comparison populations, and thus are less
likely to result in important biases. We restricted our
analysis to the effects of the PCMH on health care use
in hospital settings (admissions and emergency depart-
ments) and did not examine changes for other relevant
health service use categories, including specialty care,
behavioral health, urgent care, and use of laboratory
services, radiology, and home health. These analy-
ses are ongoing. As well, we have no data on use of
secure electronic messaging in the comparison group
practices because they are nonreimbursable; thus, we
cannot compare trends over time in e-communication
technologies. At Group Health, the PCMH repre-
sented a complex system redesign that involved many
changes implemented in rapid succession, and we did
not attempt to determine which PCMH components
were responsible for the effects. We also recognize that
Group Health may be unique in its PCMH operational
model, the level of baseline infrastructure including
information technology and team staffing, the largely
capitated revenue streams with salary-based physician
compensation, and its Lean approach to PCMH trans-
formation, all of which may limit generalizability. With
the introduction of accountable care organizations built
on PCMHs, many of which rely on advanced informa-
tion technology and introduce partial or full capitation,
we believe that lessons learned from integrated systems
are increasingly relevant to other settings, however.

Implications

Group Health's experience in spreading its PCMH
model shows that achieving PCMH transformation
across a diverse set of primary care clinics is possible
with a clear change strategy (Lean) and sufficient
resources and supports. PCMH transformation was

accompanied by significant changes in use across the
system including reduced ED use. Although decreasing
ED use is an early indicator of success in this system-
wide PCMH implementation, further, forthcoming
evaluation will examine its effect on patient experi-
ence, quality of care, and the total costs of care. It is
important to note that we did not find a lasting PCMH
effect on hospitalization with Group Health's PCMH
operational model. We believe that to reduce hospital-
izations, a more deliberate focus on high-risk primary
care case management is likely required. Although we
acknowledge that many issues need further exploration
regarding the PCMH, we believe this study makes an
important contribution to the growing body of evi-
dence on the outcomes of the PCMH.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.org/content/11/Suppl_1/S19.
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