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ABSTRACT To improve health care quality and decrease costs, both the
public and private sectors continue to make substantial investments in
the transformation of primary care. Central to these efforts is the patient-
centered medical home model (PCMH) and the adoption and meaningful
use of health information technology (IT). We used 2018 national family
medicine data to provide a perspective on the implementation of PCMH
and health IT elements in a variety of US physician practices. We found
that 95 percent of family medicine–affiliated practices used electronic
health records (EHRs) in 2018, but there was wide variation in whether
those EHRs met meaningful-use criteria. Federally qualified health centers
and military clinics were significantly more likely than other settings to
have adopted PCMH elements. Adoption of PCMH elements was lowest
among independently owned practices, which make up one-third of the
primary care delivery system. Our findings suggest that achieving PCMH
transformation across all types of practices will require a coordinated
approach that aligns strong financial incentives with tailored technical
assistance, an approach similar both to that used in federally qualified
health centers over the past decade and to that used to drive EHR
adoption a decade ago.

I
n the US there have been numerous fed-
eral, state, and private initiatives to en-
courage adoption of both the patient-
centered medical home (PCMH) model
and the health information technology

(IT) that supports the PCMH. The federal Center
for Medicare and Medicaid Innovation, created
by the Affordable Care Act in 2010, launched
eight initiatives in its first decade that focused
on primary care delivery and payment reforms.1

These initiatives provided varying degrees of
financial incentives and technical assistance to
participating practices, but rarely both. An ex-
ample is the Transforming Clinical Practice Ini-
tiative, launched in 2015 to provide practice
transformation technical assistance to primary
and specialty care clinicians through peer-based
learning networks called practice transforma-

tion networks, but without financial support
to most practices.2 Separately, the Health
Resources and Services Administration (HRSA)
provided financial incentives, technical assis-
tance, and special recognition to federally quali-
fied health centers to become PCMH-certified by
the National Committee for Quality Assurance
(NCQA) and, similar to the Department of
Veterans Affairs (VA) and the Department of
Defense (DOD), invested heavily in the adoption
of PCMH elements.
Similarly, there have been numerous efforts to

encourage the adoption anduse of health IT. The
Health Information Technology for Economic
and Clinical Health (HITECH) Act of 2009 au-
thorized nearly $30 billion to support the in-
creased adoption and use of health IT through-
out the US health care delivery system. In early
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2010 the Office of the National Coordinator for
Health InformationTechnologyestablishedana-
tionwide system of regional extension centers to
support the adoption and use of health IT,
particularly among small primary care practices.
In addition, beginning in 2011 the Centers for
Medicare and Medicaid Services (CMS) Medi-
care and Medicaid EHR Incentive Programs
offered substantial financial rewards to practices
for implementation and meaningful use of
EHRs.
National data on the extent of adoption of

PCMH and health IT meaningful-use elements
are scarce. The twomost recent studies of PCMH
adoption were published in 2017. The first study
provided descriptive statistics from the 2013
National Ambulatory Medical Care Survey and
found that only 18 percent of office-based prima-
ry care physicians worked in practices certified
as PCMHs.3 The second study used data from
the 2015 Medical Organizations Survey, part
of the Medical Expenditure Panel Survey, and
found that nationally, 41 percent of patients
were served by physician practices certified as
PCMHs.4

In this article we use data from the American
Board of Family Medicine (ABFM) to provide a
perspectiveon the implementationof PCMHand
health IT elements in a variety of US physician
practices. This data set provides a unique oppor-
tunity to use family physicians as a lens on recent
progress of primary carepractice transformation
in the context of national PCMH and health IT
meaningful-use policies and incentives.

Study Data And Methods
Data Sources And Study Sample Survey data
are from the 2018 ABFM Family Medicine Certi-
fication practice demographic questionnaire,
administered to every family physician register-
ing for the examination component of continu-
ous certification by the ABFM.6 In the 2018
ABFMcontinuing certificationprocess, all appli-
cants completed a core set of questions that
included measures of practice characteristics.
Applicants were also randomly assigned to one
of five modules, two of which focused on PCMH
certification and the extent of adoption of com-
ponents of the PCMH, as well as the extent of
adoption of components of health IT that sup-
port the PCMH. The questionnaires make up a
cross-sectional census of board-certified family
physicians with a 100 percent response rate.
Responding family physicians work in various
practice settings, most of which have clinicians
of other types and specialties. The 2018 ques-
tionnaire yielded responses from 6,723 family
physicians, of whom 1,283 completed the PCMH

module and 1,249 completed the health IT
meaningful-usemodule. These numbers exclude
physicianspracticingoutsideof theUSand those
not currently practicing outpatient continuity
care, which removed those working solely in ur-
gent care or emergency settings andhospitalists.
The data on practice characteristics are similar
across subsets of physicians randomly selected
for participation ineachof the fivequestionnaire
modules.
Measures To measure the extent of adoption

of PCMH elements, we relied on the PCMH
module, asked of approximately 20 percent of
the physicians who applied for the ABFM exami-
nation in 2018. The PCMH module consists of
fifteen items specific to practice transformation
(see the online appendix for questionnaire
items).5 The first item asks whether the physi-
cian’smainpractice site is certified as aPCMHby
the NCQA or any other state or national accred-
iting organization. The other fourteen items
were designed on the basis of the most recent
definitionof thePCMHmodel andmapped to the
criteria and competencies required for PCMH
certification by the NCQA. In addition to using
these fourteen items from the PCMHmodule, we
used seven other questions (for example, use of
electronic health records [EHRs] and patient en-
gagement efforts) asked of the entire population
of physicians applying for recertification in
2018. Based on our prior work, we created a
twenty-one-item index of PCMH adoption by
counting the number of elements affirmed by
each responding physician.7,8 This index serves
as a dependent variable in our regression analy-
sis. Because many of the items in the PCMH
index were adopted by a vast majority of practic-
es, we also created a subindex of eight PCMH
items, each of which was adopted by fewer than
70 percent of physician practices. This subindex
provides a large component of the variability
in the full twenty-one-item index. We used this
PCMH subindex as another dependent variable
in our regression analysis.
Tomeasure the extent of adoption of health IT

meaningful-use elements, we relied on one ques-
tion asked of the entire population of physicians
(Do you use an electronic health record at your
primary practice site?) and on the health IT
meaningful-use module, asked of one-fifth of
the physicians who applied to continue their
certification in 2018. Thismodule comprises five
items specific to health ITwith designs based on
2018meaningful-use criteria (in 2018 thesewere
changed to promoting-interoperability criteria).
The module mirrors questions asked by the Na-
tional Center for Health Statistics on the Nation-
al Ambulatory Medical Care Survey (NAMCS).
The specific questionnaire itemaboutEHRadop-
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tion has been validated using NAMCS data.9 We
created an index of health IT meaningful-use
adoption by counting the number of elements
affirmed by each responding physician. This six-
item index serves as a dependent variable in our
analyses of meaningful use.

Practice Characteristics And External
Incentives According to our previous research,
the followingpractice characteristics are likely to
be associated with adoption of the PCMH and
health ITmeaningful-use elements: size, owner-
ship type, and service to vulnerable popula-
tions.6,7 For size (number of providers), we used
the categories that were included in the ques-
tionnaire (solo practice, two to five providers,
six to twenty providers, and more than twenty
providers). For ownership type, we used the
following categories: academic health center,
hospital/health system, managed care/health
maintenance organization, federally qualified
health center, rural health clinic, federalmilitary
(VA, DOD), independent, and other. Service to
vulnerable populations was measured by the fol-
lowing question:What percentage of the patient
population in your principal practice site is
part of a vulnerable group (that is, uninsured,
Medicaid, homeless, low-income, non-English-
speaking, racial/ethnic minority, or an other-
wise traditionally underserved group)? Three
response categories were allowed: fewer than
10percent, 10–50percent, andmore than50per-
cent. We also included measures of the four
US census regions (Northeast, South, Midwest,
and West) and a variable to indicate whether
the physician’s primary practice was located in
a rural or urban area, based on the Rural-Urban
Continuum Codes code for that practice.10 Final-
ly, we included in the analysis whether the re-
spondent was participating in the Transforming
Clinical Practice Initiative through a practice
transformation network.11

Statistical Analysis First, we generated fre-
quency distributions of individual PCMH and
health IT meaningful-use elements, as well as
of practice characteristics. We calculated the
mean and median values of the count indices
for PCMH and meaningful use. Next, we exam-
ined cross-tabulations of PCMH and health IT
meaningful-use indices with practice character-
istics. Finally, we conductedmultivariate regres-
sion analysis to determine the profile of charac-
teristics independently associatedwith adoption
of PCMH and health IT meaningful-use ele-
ments.We conducted logistic regression to find
associations with PCMH certification (yes/no)
as the dependent variable. We also conducted
linear regression using a twenty-one-point
PCMH index as the dependent variable. As a
sensitivity analysis, we conducted linear regres-

sion using the PCMH subindex as a dependent
variable. Finally, we conducted linear regression
using a six-point health ITmeaningful-use index
as the dependent variable. Independent varia-
bles for all regressionswere the same and includ-
ed practice characteristics and participation in
a practice transformation network.
This study was reviewed by the University of

California San Francisco Institutional Review
Board and deemed exempt.
Limitations Our study had limitations. First,

the survey data are self-reported, but prior work
comparing ABFM data with NAMCS responses
about EHR adoption found comparable state
level estimates, supporting the validity of ABFM
data.8 Second, our data are cross-sectional, and
we could not infer causality. Third, our data are
only from family physicians and might not gen-
eralize to primary care practices without family
physicians. However, family physicians provide
the largest share of ambulatory visits in the US.12

Finally, our health IT questions ask about prac-
tice capabilities rather thanuse; the actual extent
of use by practices may be lower.

Study Results
Exhibit 1 shows the practice characteristics of
the family medicine physicians in our data set.
Nearly half (47.4 percent) worked in practices
with one to five providers. One-third (34.2 per-
cent) worked in practices that were owned by a
hospital or health system, and another third
(32.9 percent) worked in practices that were
independently owned. A total of 10.7 percent
worked in practices that were part of a practice
transformationnetwork through theTransform-
ing Clinical Practice Initiative.
Exhibit 2 shows the percentage of family med-

icine physicians who reported that their practice
had adopted each measure of PCMH and health
IT meaningful use: 42.1 percent reported that
their principal practice was certified as a PCMH
by the NCQA or other state or national accredit-
ing organization. The median number of PCMH
elements that practices adopted was sixteen of
twenty-one (data not shown; see the appendix
for questionnaire items).5 The correlation be-
tween PCMH certification and adoption of
PCMH elements was high (data not shown).
For the majority of the individual PCMH and
health IT meaningful-use elements, more than
70percent of physicians reported that their prac-
tice had already adopted them (exhibit 2). In
particular, EHR adoption was nearly universal
(95.5 percent). The elements adopted by the few-
est practices (fewer than 50 percent) included
working collaboratively with a practice-based
care coordinator or patient navigator (28.2 per-
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cent); having the capability for patients to add
patient-generated health data (for example,
blood pressure or blood glucose levels checked
at home) through a portal into their EHRs
(31.2 percent); working collaboratively with a
practice-based behavioral health specialist or
social worker (37.9 percent); and involving pa-
tients onagoverningboard, in anadvisory group
dedicated to practice improvement, or as volun-
teers or workers on specific practice improve-
ment projects (46.8 percent).
Exhibit 3 shows the results of regression an-

alyses using PCMH certification as the depen-
dent variable and the six independent variables
we hypothesized would be associated with certi-
fication. Larger practice size was strongly asso-
ciated with higher odds of PCMH certification.
Family medicine physicians in practices with
twenty or more providers were 4.56 times more
likely to have PCMH certification comparedwith
the reference category of solo practices. Of all
ownership types, federally qualified health cen-

ters had the highest odds of being PCMH certi-
fied, being eight times more likely to be certified
than independent practices (the reference cate-
gory). Physicians in practices in the Northeast
region were 3.22 times more likely to be in certi-
fied practices than physicians in the South (the
reference category). Participation in a practice
transformation network was not associated with
higher odds of PCMH certification. Similar asso-
ciations were seen between these same indepen-
dent variables and the twenty-one-item PCMH
adoption index (exhibit 3). Our sensitivity anal-
ysis yielded similar results (data not shown).
When we used the six-item health ITmeaning-

ful-use index as the dependent variable, larger
practice size, ownership by a managed care/
health maintenance organization, and urban
location were all significantly associated with
adoption of more health IT meaningful-use
elements (exhibit 3). Practices with more than
50 percent “vulnerable population” were less
likely to adopt health IT meaningful use, but
federally qualified health centers were not sig-
nificantly more or less likely. Participation in a
practice transformation network was not associ-
ated with increased adoption.

Discussion
This studyused 100percent response survey data
from a national cross-sectional census of family
medicine physicians in 2018 as a lenswithwhich
to examine a variety of physician practice types
and their adoption of PCMH and health IT
meaningful-use elements across the US. Overall,
42.1 percent of practices were PCMH certified,
and adoptionof themajority of individual PCMH
and health ITmeaningful-use elements was high
(more than 70 percent).
With regard to PCMH certification and adop-

tion of PCMHelements, we foundwide variation
by practice ownership type. Compared with in-
dependent practices, federally qualified health
centers stood out as leaders in terms of both
PCMH certification and the adoption of specific
PCMH elements. This is most likely a reflection
of HRSA’s federally qualified health center poli-
cies, including the provision of technical assis-
tance, a related national cooperative agreement
withNCQAto facilitate certification, provisionof
funds to pay for certification, and financial in-
centives that included increased payments for
quality for federally qualified health centers that
were NCQA certified. Federal military practices
demonstrated a high likelihood of adoption of
PCMH elements, although the odds of these
practices being PCMH certified were not as high
as for federally qualifiedhealth centers. Thismay
be explained by VA andDODpolicies to promote

Exhibit 1

Characteristics of the medical practices of family physicians seeking to continue their
American Board of Family Medicine certification, 2018

Characteristics Percent of practices

Practice size
Solo 12.4
2–5 providers 35.0
6–20 providers 30.2
>20 providers 22.4

Region
Northeast 14.0
Midwest 23.4
West 28.0
South 34.7

Ownership
Academic health center 7.2
Hospital/health system owned 34.2
Managed care/health maintenance organization 5.9
Federally qualified health center 6.6
Rural health clinic 1.9
Federal military (VA, DOD) 4.1
Independent 32.9
Other 7.2

Practice location
Rural 14.9
Urban 85.2

Vulnerable population
<10% 40.4
10%–50% 38.7
>50% 20.9

Practice transformation network
Yes 10.7
No 89.3

SOURCE 2018 American Board of Family Medicine Family Medicine continuous certification
exam registration questionnaire. NOTES n = 2,532 for all items (except region: n = 2,507). VA is
Department of Veterans Affairs. DOD is Department of Defense.
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adoption of PCMH elements throughout their
health systems while placing relatively little em-
phasis on PCMH certification compared with
federally qualified health centers.13 Academic
health centers, wheremost training of the future
physician workforce takes place, had higher
odds of achieving PCMH certification compared
with independent practices but were less likely
than federally qualified health centers, federal
military practices, and practices owned by man-
aged care/health maintenance organizations
and hospitals/health systems to have adopted
PCMH elements.
Independently owned practices and rural

health clinics, constituting 34.8 percent of phy-
sician practices, demonstrated much lower odds
of PCMH certification and much lower likeli-
hood of adoption of PCMH elements. Rural
health clinics are an interesting comparison to
federally qualified health centers because they
received enhanced Medicare reimbursement
but not the same technical support and PCMH
incentives as federally qualified health centers,
potentially explaining the difference in our find-
ings.14 Participation in theTransformingClinical
Practice Initiative, which provided technical
assistance but no financial incentives, was not
associated with PCMH certification, increased
adoption of PCMHelements, or increased health
IT meaningful-use adoption. Although PCMH
certification was not an objective of the Trans-
forming Clinical Practice Initiative, it was a focus
for some of the practice transformation net-
works that the initiative supported, and many
of the improvements that the initiative sought
to achieve aligned with PCMH elements.2,15

One area in which the US has been very suc-
cessful is in the adoption of EHRs: 95.5 percent
of family physicians’ practices have adopted
some version of anEHR. This reflects the success
of federalpolicies suchas theHITECHAct,which
provided substantial financial incentives, and
the subsequent funding of the regional exten-
sion centers for health ITmeaningful use, which
provided substantial regional technical assis-
tance. The EHRs themselves vary in capabilities,
however.We found that although 84.1 percent of
physicians reported the ability to exchange se-
cure messages with patients, only 31.2 percent
reported having the capability for patients to
add patient-generated health data (for example,
bloodpressure orbloodglucose levels checked at
home) through a portal into their EHR systems.
The variation in EHR capabilities may be attrib-
uted to policies surrounding vendor certification
rather than to physicians in practice.
Our findings confirmed the well-established

relationship between larger practice size and
adoption of PCMH and health IT meaningful-

use elements.8,16 This is important because
47.4 percent of family medicine physicians re-
ported practicing in small practices with one to
five providers. Various demonstration programs
have sought to support these small practiceswith
transformation efforts, but most have not com-
bined facilitation with strong financial support
or incentives similar to HITECHorHRSA.1,17 Our
findings suggest that this combination may be
important. As policies are crafted to address
PCMH and health IT adoption in independent
practices, many lessons from these prior, more
successful, efforts could be applied. The Medi-
care Access and CHIP Reauthorization Act
(MACRA) of 2105, which went into effect in
2019, allocates $100 million to support organi-
zations (for example, quality improvement or-
ganizations, regional extension centers) that
provide technical assistance to small practices

Exhibit 2

Percent of family medicine physicians adopting patient-centered medical home and health
information technology meaningful-use elements, 2018

Elements

Percent of
physicians
adopting

Patient-centered medical home

Regular huddles about individual patients 69.4
On-site behavioral health or social work 37.9
On-site care coordinator/patient navigator 28.2
Patient or family/caregiver surveys 75.3
Patient engagement in practice improvement or advisory board 46.8
Depression screening using standardized tool 79.9
Decision support at point of care 80.7
Electronic health record 95.5
Routine comprehensive health assessments including SDOH 69.9
Referrals based on SDOH 63.4
Routine reminders to patients for chronic or preventive services 76.2
Clinical tools and resources to address SDOH 66.5
Extended hours for routine and urgent appointments 67.1
Telephone advice 94.8
Identify high-risk patients for care management 73.7
Track labs and imaging results 87.0
Track referrals 74.4
Follow-up after hospital or emergency department 81.7
Clinical quality feedback to clinicians 82.2
Patient experience feedback to practice 76.4
Set clinical quality goals on acute, chronic, preventive care 84.2
PCMH certified 42.1

Health information technology meaningful use

Electronic health record 95.5
Electronic registry 82.5
Transmit electronic summary to outside hospitals/specialists 53.0
Receive electronic summary from outside hospitals/specialists 68.7
Exchange secure messages with patients 84.1
Portal to add patient-generated health data to electronic health record 31.2

SOURCE 2018 American Board of Family Medicine Family Medicine continuous certification exam
registration questionnaire. NOTES n = 1,283 for all items (except electronic health record: n = 2,532).
SDOH is social determinants of health.
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participating in new systems of payment based
in part on meaningful use of health IT and on
clinical practice improvements. The Affordable
Care Act authorized, but did not fund, the Pri-
mary Care Extension Program, which could pro-
vide technical assistance for PCMH practice
transformation.18 Our findings suggest that
practices need both intensive tailored technical
assistance and substantial financial incentives to
successfully transform.
Past work using data collected by the ABFM in

2011 found that family physicians reported hav-
ing EHRs with basic functionality that were un-
able to meet increasingly stringent meaningful-
use criteria.19 Our findings show substantial
progress over the next seven years, with the per-
centage of practices reporting the ability to cre-
ate patient registries through EHRs going from
37 percent to 82 percent and those reporting

secure messaging increasing from 26 percent
to 84 percent (data not shown). However, the
prior study did not report adjusted findings by
practice type, and despite rapid increases in
some functions, overall our results suggest that
small and independent practices may lag in
adoption. These trends also demonstrate the ca-
pacity of ABFM data to track practice changes.
Despite major investments in primary care

transformation to the PCMH model, early data
on the evidence on the value of the PCMH for
improving quality and cost are mixed, perhaps
because its instantiation across the country is
such a mixed picture. The data behind this study
could be used to create meaningful cohorts that
could be compared on quality and outcomes to
better understand how fuller implementation of
PCMH functions or elements compares with less
robust implementation and certification.

Exhibit 3

Family physicians’ practice characteristics associated with patient-centered medical home (PCMH) certification, PCMH
adoption index, and health information technology (IT) meaningful-use adoption index, 2018

Characteristics

PCMH
certification
(odds ratio)

PCMH adoption
index (0–21 scale)
(coefficient)

Health IT meaningful-
use adoption index
(0–6 scale) (coefficient)

Size
>20 providers 4.56**** 1.78**** 1.01****
6–20 providers 3.50**** 0.90** 0.94****
2–5 providers 1.56* −0.45 0.78****
Solo Ref 0.00 0.00

Region
Northeast 3.22**** 1.24**** 0.24*
Midwest 1.22 0.24 0.15
West 0.24 0.41 −0.04
South Ref 0.00 0.00

Ownership type
Academic 3.08**** 1.32*** −0.05
Hospital/health system 2.31**** 1.70**** 0.16
Managed care/health maintenance organization 3.96**** 2.75**** 0.44**
Federally qualified health center 7.98**** 3.45**** −0.17
Federal military (VA, DOD) 2.18** 3.29**** −0.33
Rural health clinic 1.13 0.15 0.04
Independent Ref 0.00 0.00
Other 0.70 0.81 −0.85****

Practice location
Urban 1.25 0.60* 0.28**
Rural Ref 0.00 0.00

Vulnerable population
>50% 1.03 0.64* −0.26**
10%–50% 1.30* 0.64** −0.06
<10% Ref 0.00 0.00

Practice transformation network
Yes 1.10 −0.26 0.12
No Ref 0.00 0.00

Constant 0.10 12.15 3.17

SOURCE 2018 American Board of Family Medicine Family Medicine continuous certification exam registration questionnaire.
NOTES n = 1,271 for PCMH certification; n = 1,270 for the PCMH adoption index; and n = 1,235 for the health IT meaningful-use
adoption index. VA is Department of Veterans Affairs. DOD is Department of Defense. *p < 0:10 **p < 0:05 ***p < 0:01 ****p < 0:001
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Conclusion
Our findings suggest that primary care practices
have come a long way toward transformation to
the PCMH model, including implementation of
health IT meaningful use to support advanced
primary care. Nonetheless, there is much work
to be done, especially among small and indepen-
dently owned practices, which make up a large
proportion of care delivery sites. The challenge is
greaternowthaneverbecause thesepractices are
strained to their limits by the global coronavirus

disease 2019 (COVID-19) pandemic. Achieving
PCMH transformation across all types of prac-
tices will require a coordinated approach that
aligns strong financial incentives with tailored
technical assistance, similar to that provided to
federally qualified health centers over the past
decade and for EHR adoption a decade ago. The
alternative is to continue to leave behind a large
sector of primary care practices that serve the
majority of US patients. ▪

Diane Rittenhouse and James Wiley
received grant funding from the
American Board of Family Medicine
Foundation.
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