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BACKGROUND: Federal initiatives are underway that
provide physicians with financial incentives for mean-
ingful use (MU) of electronic health records (EHRs) and
assistance to purchase and implement EHRs.
OBJECTIVE: We sought to examine readiness and
interest in MU among primary care physicians and
specialists, and identify factors that may affect their
readiness to obtain MU incentives.
DESIGN/PARTICIPANTS: We analyzed 4 years of data
(2008-2011) from the National Ambulatory Medical
Care Survey (NAMCS) Electronic Medical Record
(EMR) Supplement, an annual cross-sectional nation-
ally representative survey of non-federally employed
office-based physicians.

MAIN MEASURES: Survey-weighted EHR adoption
rates, potential to meet selected MU criteria, and self-
reported intention to apply for MU incentives. We also
examined the association between physician and prac-
tice characteristics and readiness for MU.

KEY RESULTS: The overall sample consisted of 10,889
respondents, with weighted response rates of 62 % (2008);
74 % (2009); 66 % (2010); and 61 % (2011). Primary care
physicians’ adoption of EHRs with the potential to meet
MU nearly doubled from 2009 to 2011 (18 % to 38 %, p<
0.01), and was significantly higher than specialists (19 %)
in 2011 (p<0.01). In 2011, half of physicians (52 %)
expressed their intention to apply for MU incentives; this
did not vary by specialty. Multivariate analyses report that
EHR adoption was significantly higher in both 2010 and
2011 compared to 2009, and primary care physicians and
physicians working in larger or multi-specialty practices
or for HMOs were more likely to adopt EHRs with the
potential to meet MU.

CONCLUSIONS: Physician EHR adoption rates in-
creased in advance of MU incentive payments.
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Although interest in MU incentives did not vary by
specialty, primary care physicians had significantly
higher rates of adopting EHRs with the potential to
meet MU. Addressing barriers to EHR adoption, which
may vary by specialty, will be important to enhancing
coordination of care.
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BACKGROUND

Recent evidence suggests that health information technol-
ogy (HIT) has the potential to improve the effectiveness and
efficiency of health care delivery not only among large
institutions, but also within smaller practices and organ-
izations." HIT could also serve as a foundation to enable
improvements in clinical care and support initiatives such as
the patient-centered medical home.”

Yet, adoption of electronic health records (EHRs) in
ambulatory care has been relatively limited. In 2009, about
a fifth (22 %) of office-based physicians reported having a
basic EHR.? Numerous barriers to physician adoption have
been identified.* They include problems with practices’
capacity to implement technology and misaligned incen-
tives that result in practices bearing the full costs of
implementing systems, while many benefits accrue to
patients and insurers. Certain types of physicians or
practices may be more likely to experience these barriers
and have lower adoption rates.*

Recent federal HIT policy initiatives seek to address
these barriers, especially among physicians who may not
have the means and capabilities to readily adopt HIT.
Beginning in 2011, the Health Information Technology for
Economic and Clinical Health Act (HITECH) of 2009 made
incentive payments available for eligible physicians who
demonstrated ‘meaningful use’ (MU) of EHRs that possess
functionalities capable of meeting specific criteria.” Eligible
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physicians will receive up to $44,000 from Medicare or
$63,750 from Medicaid, translating to an estimated $14 to
$27 billion in financial incentives.'® A federally funded
regional extension center program (REC) also began
providing physicians with assistance to purchase and
implement EHR systems, to train staff, and to address
changes to clinical workflow.'' Primary care physicians are
among the key groups of physicians that are the focus of
these efforts.

In order to assess progress and interest in MU among
office-based physicians, we used an annual, nationally
representative sample of office-based physicians to examine
EHR adoption from 2008 to 2011 among primary care
physicians and specialists. We specifically examined physi-
cians’ intent to apply for MU, and their potential readiness
to demonstrate MU of EHRs, which requires the adoption
of EHRs with specific functionality. We also examined
physician and practice characteristics associated with EHR
adoption, in order to identify factors that may affect
readiness to apply for MU.

METHODS
Data Source & Collection

We analyzed 4 years of data (2008-2011) from the
National Ambulatory Medical Care Survey (NAMCS)
Electronic Medical Record (EMR) Supplement, an annual
cross-sectional nationally representative mail survey of
non-federally employed office-based physicians who pro-
vide direct patient care.®'*'® The survey included items
related to: physician and practice characteristics; EHR
adoption; EHR functionalities; and intent to apply for MU.
Non-respondents received telephone follow-up. The sam-
ple size was increased in 2010 to generate state-level
estimates.

Measures of EHR Adoption

We examined EHR adoption using several approaches. We
considered a physician to have “any” EHR if he or she
responded positively to the following question: “Does this
practice use electronic medical records or electronic health
records (not including billing records)?” EHRs were also
defined based upon specific functionalities. A “basic” EHR
enables providers to record patient demographics, problem
and medication lists, and clinical notes; to perform
computerized physician order entry (CPOE) for medica-
tions; and to view labs and imaging results. This definition
has been applied in several national studies and reports, and
has evolved over time to include newer functionalities.’
However, neither of these measures captures the full set
of functionalities needed to assess how ready physicians are

to meet the MU criteria. We constructed a measure that
assessed whether physicians had adopted EHRs with the 15
required “core” functionalities for the first stage of
meaningful use, by mapping the “core” functionalities to
items in the survey that assess EHR functionality by year,
from 2008 to 2011."* The survey was developed prior to the
final MU criteria and therefore did not include items to
assess all the MU criteria. We identified proxies for eight of
the “core” elements in 2010-2011 and six in 2008-2009
(Online Appendix Table 1). The functionalities associated
with “basic” and our measure of “core” MU EHRs partially
overlap.

In addition to the “core” criteria, eligible physicians
must select five out of ten “menu set” functionalities in
order to obtain the first stage of MU incentives. We only
identified proxies from the survey for four out of the ten
“menu” set functionalities for 2010-2011, and only two
for 2008-2009. We encountered high rates of missing and
unknown values for menu options related to public health
reporting (ranging from 14 % to 21 %). Thus, we do not
report on physicians’ capability to meet the menu set
criteria.

Respondents who either indicated they did not know if
they had particular EHR functionality or left the item blank
were assumed not to have these functionalities.

Definition of Primary Care

We designated the following specialties as primary care,
following the National Center for Health Statistics conven-
tion: family practice, family medicine, general practice,
internal medicine, pediatrics, obstetrics and gynecology.'”

Definition of Urban Versus Rural

We designated physicians as practicing in an urban area if
their practice was located in a metropolitan statistical area
(MSA); we designated rural providers as those practicing in
a non-MSA region.

Analysis

We calculated the proportion of primary care physicians and
specialists that had adopted “any,” “basic,” and selected
“core” MU EHR measures from 2008 to 2011, and plotted
these trends. We calculated the proportion of primary care
physicians and specialists that had adopted specific func-
tionalities associated with these EHR measures. We used t-
tests to assess changes in EHR adoption and specific
functionalities over time, and to assess differences in
adoption of EHRs and specific functionalities between
primary care physicians and specialists. Since HITECH
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started in 2009, data from year 2009 rather than 2008 were
used as a reference to compare adoption rates at the start of
HITECH to the current environment.

We used multivariate logistic regression to examine
the association between physician characteristics (age,
gender, specialty—primary care vs. other specialist) and
practice characteristics (urban/rural, region, practice size,
practice type, and practice setting by ownership) with
adoption of EHRs (across the various definitions) over
time (2008 through 2011). We assessed whether trends
over time were significant, controlling for these character-
istics.

We assessed physicians’ interest in applying for MU
incentives, comparing primary care physicians and special-
ists. We conducted analyses using SAS 9.2 (SAS Institute,
Carey, NC) and SUDAAN 10.0 (RTIL, Cary, NC). All
analyses used weights to account for non-response and
standard errors that accounted for the complex sample
design. We report the weighted response rate that reflects
the proportion of the survey population (in this case, a
nationally representative population of physicians) that
responded to the survey.

RESULTS
Survey Respondents

The overall sample consisted of 10,889 respondents, with
weighted response rates of 62 % (n=843) in 2008; 74 %
(n=1,054) in 2009; 66 % (n=4,666) in 2010; and 61 % (n=
4,326) in 2011. Almost three-quarters (73 %) of the
respondents were 45 years or older and about a quarter
(26 %) were female (see Online Appendix Table 2). The
majority of respondents worked in smaller or single
specialty practices, with about 77 % working in single
specialty groups, and 68 % working in practices with five
physicians or fewer. In addition, a majority of physicians

(69 %) worked in a physician-owned private practice or
free-standing clinic. Less than half (48 %) were primary
care physicians.

In comparison to primary care physicians, specialists
were significantly less likely to be female, and more likely
to be working in a single specialty setting or physician-
owned practice, or in an urban area (p<0.05).

EHR Adoption Trends: Primary Care
and Specialists

As shown in Fig. 1, both primary care and specialist
physicians’ adoption of EHRs increased dramatically
between 2009 and 2011. The increase in EHR adoption
among primary care physicians was not significant between
2008 and 2009. Since 2009, primary care physicians’
adoption of EHRs significantly increased each year (p <
0.01); this was consistent regardless of whether the EHR
was categorized as “any” EHR (61 % vs. 41 %); “basic”
EHR (39 % vs. 20 %); or whether the EHR had the
capability to meet selected “core” MU criteria (38 % vs.
18 %). Primary care adoption of EHRs (regardless of
definition) was significantly higher in 2011 compared to
2009 (p<0.01). Specialist physicians’ adoption was
significantly higher in 2011 compared to 2009 (p<0.01),
but with annual increases only significant from 2010 to
2011 (Fig. 2).

Comparisons between primary care and specialist
adoption of EHRs during this period indicate that in both
2010 and 2011, primary care physicians’ adoption of
EHRs was significantly higher in comparison to special-
ists (p< 0.01 for “basic” and “core”). Primary care
physicians’ adoption of EHRs that had the capability to
meet selected MU criteria was also significantly higher
than specialists in both 2010 (28 % vs. 13 %, p< 0.01)
and 2011 (38 % vs. 19 %, p< 0.01), but did not
significantly differ in 2009.
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Figure 1. EHR adoption rates among primary care physicians: 2008-2011 (n=5,262).
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Figure 2. EHR adoption rates among specialists: 2008-2011 (n=5,627).

Trends in Adoption of Specific EHR
Functionalities by Primary Care
and Specialists: 2008-2011

Both primary care and specialist physicians increased their
adoption of most EHR functionalities. In comparison to
2009, primary care physicians significantly (p< 0.01)
increased their adoption of five out of 11 selected
functionalities associated with MU or basic EHRs in 2010
and nine out of 11 in 2011 (Table 1). Specialists
significantly increased their adoption of two out of 11 of
these functionalities in 2010 and seven out of 11 in 2011 in

comparison to 2009. Primary care and specialist physi-
cians’ adoption of CPOE for medications; medication
alerts; e-prescribing; diagnosis and problem lists; and
clinical notes significantly increased in 2011 in compari-
son to 2009 (p< 0.01). In comparison to 2009, primary
care and specialist physicians’ adoption of reminders for
guideline-based interventions significantly increased in
2011 (p< 0.01 and p< 0.05, respectively). Although still
relatively high, adoption of functionalities associated with
recording patient demographics significantly decreased in
2011 in comparison to 2009 for both specialists and
primary care physicians (p< 0.01).

Table 1. Trends in Physician Adoption of Selected “Core” Meaningful Use Criteria and Basic Electronic Health Record (EHR)
Functionality by Specialty: 2008-2011

Primary care Specialists
2008 2009 2010 2011 2008 2009 2010 2011
% % % % % % % %
(n=326) (n=377) (n=2385) (n=2174) (n=517) (n=677) (n=2281) (n=2152)
Unique to meaningful use “core” measures
E-prescribing 32 36 49%* 61% 13 30 38%* 49%*
Drug—drug and drug—allergy interaction checks 34 39 50% 58% 15 31 37 44*
Maintain active medication allergy list n/a n/a 52 61% n/a n/a 46 52%
Provide reminders for guideline-based 31 34 39 50* 23 26 20* 31F
interventions
Common to both meaningful use and basic EHRs
Record patient demographics 77 85 71* 76%* 76 84 66* 70*
CPOE for medications 39 46 59%* 70%* 28 44+ 52% 60*
Maintain active medication list n/a n/a 53 61% n/a n/a 46 52%
Maintain up-to-date problem list of current and 36 36 S1* 61% 35 40 41 48%*
active diagnoses
Proportion with selected “core” meaningful use 17 18 28* 38%* 6" 13 13 19*
functionality
Unique to “basic” EHRs
Viewing lab 57 65 70 75% 47 58 56 60
Clinical notes 36 39 57* 64* 42 50 52 59%
Viewing images 42 45 49 57* 48 55 47* 56
Proportion that have a “basic” EHR 20 20 30%* 39% 14 21 20 29%

CDC/NCHS National Ambulatory Medical Care Survey EHR Mail Supplement
Not applicable (na) because items not included in 2008 or 2009 NAMCS EHR supplement. CPOE computerized order entry

*Difference between 2009 and 2011 or 2009 and 2010, p<0.01
jD;ﬁference between 2009 and 2011 or 2009 and 2010, p<0.05
*Medication and allergy lists were asked as the same question in 2011

SEstimate does not meet standards of reliability or precision Relative standard error >0.3
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Readiness and Intent to Apply for Meaningful
Use: Primary Care Versus Specialists

Compared to specialists, primary care physicians have
adopted a greater number of functionalities required to
receive MU incentive payments; however, the proportion
that intended to apply for those payments did not differ
significantly. In 2010, primary care physicians had signif-
icantly higher rates of adopting eight out of 11 function-
alities compared to specialists (p< 0.05), including six out
of eight functionalities associated with MU (p< 0.05) (data
not shown). In 2011, primary care physicians had signifi-
cantly higher rates of adopting ten out of 11 functionalities
compared to specialists (p< 0.05), including eight out of
eight functionalities associated with MU (p< 0.01) (Fig. 3).
This included functionalities, such as recording patient
demographics (76 % vs. 70 %, p<0.01), as well as
reminders for guideline-based interventions (50 % vs.
31 %, p <0.01) and e-prescribing (61 % vs. 49 %, p <
0.01). For basic functionalities, primary care physicians had
significantly higher rates of adopting functionality that
enabled viewing labs results (»p <0.01) and recording
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clinical notes electronically (p <0.05) in comparison to
specialists.

In 2011, half of all physicians indicated that they intend
to apply for MU incentives, which represented a significant
increase in intent to apply over 2010 (52 % vs. 41 %,
p< 0.01) (data not shown). Physicians’ intent to apply for
MU did not significantly differ between primary care
physicians and specialists in 2011 (54 % vs. 50 %) or in
2010 (42 % vs. 40 %) (data not shown). In 2011, one-third
of physicians indicated they were uncertain whether they
would apply, significantly less than the proportion in 2010
(33 % vs. 45 %, p< 0.01) (data not shown).

Physician and Practice Characteristics
Associated with EHR Adoption and Readiness
to Meet Meaningful Use

Multivariate analyses confirmed that even after adjusting
for physician and practice characteristics, the odds of
physicians adopting EHRs with the capability to meet
selected “core” MU criteria was significantly higher in both

® Primary Care ® Specialist

75*

70*

60 61*

52

Reminders for Medication Medication Electronic Patient

guidelines  allergy list alerts

Prescribing demographics medications List

CPOE for Medication Problem list Viewinglab Clinical notes  Viewing

images

| \ | )
1

Selected "Core" Meaningful Use Functionality

*Difference between PCP and Specialist, p<0.01
** Difference between PCP and Specialist, p<0.05

"Basic" EHR Functionality

Figure 3. Physician adoption of selected functionality associated with “core” meaningful use criteria and “basic” EHRs by specialty type: 2011.
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2010 and 2011 in comparison to 2009 (p<0.01) (Table 2).
We also found that primary care physicians had significant-
ly higher odds of adopting EHRs with selected MU “core”
functionalities compared to specialists (OR 2.22, 95 % CI
1.89-2.70). Physicians who worked in practices that were
larger (OR 2.30, 95 % CI 1.78-2.98); multispecialty (OR
2.19, 95 % CI 1.77-2.70); or owned by an HMO (OR 7.96,
95 % CI 4.27-14.83) had significantly higher odds of
adopting EHRs with the capability to meet selected “core”
criteria. Older physicians (OR 0.78, 95 % CI 0.65-0.95)
and physicians practicing in the southern region of the U.S.
(OR 0.68, 95 % CI 0.53-0.86) had significantly lower odds
of adopting EHRs with the capability to meet selected
“core” criteria.

Multivariate findings regarding adoption of “any” or
“basic” EHRs showed similar patterns with regards to
significant time trends, physician age, practice size and
type, and practice setting and ownership (Online Appendix
Table 3). Neither urban/rural status nor gender was
significantly associated with adoption of “any” or “basic”
EHRs, or with the adoption of EHRs with the capability to
meet selected “core” MU criteria.

DISCUSSION

Using a nationally representative survey of office-based
physicians, we found that primary care and specialist
physicians’ adoption of EHRs increased significantly since
the HITECH Act of 2009. Physician adoption of EHRs was
significantly higher in both 2010 and 2011 compared to
2009, even after adjusting for physician and practice
characteristics. Specialists and primary care physicians
indicated comparable levels of intent to apply (50 % vs.
54 %) for MU incentives in 2011; however, primary care
physicians’ adoption of EHRs with the potential to meet
MU incentives was nearly twice that of specialists (38 % vs.
19 %).

Although our analyses show a significant rise in overall
EHR adoption rates since 2009, the number of physicians
adopting EHRs has been increasing since 2003.° Thus, it is
possible that the HITECH Act may have accelerated the
existing trend in physician adoption, in addition to being
influenced by market forces, state health information
technology (IT) initiatives, and health care delivery and
payment reform mechanisms which involve the use of
EHRs 21617

Some of these forces driving EHR adoption may affect
primary care physicians in particular. An examination of
trends prior to 2007 indicates that primary care adoption
rates were lower than specialists.'® An early study of
physician adoption of computerized functionalities also
found that medical specialists had higher rates of adopting
certain functionalities compared to primary care physi-

Table 2. Factors Associated with Physician Adoption of Electronic
Health Record (EHR) with Selected “Core” Meaningful Use

Capabilities
Odds 95 %
ratio confidence
interval

Year (vs. 2009)

2011%* 2.64 2.03-3.43
2010%* 1.75 1.35-2.28
2008 0.71 0.49-1.04
Physician characteristics

Specialist* (vs. primary care) 0.45 0.37-0.53
45 years or oldert (vs. < 45) 0.78 0.65-0.94
Gender (male vs. female) 1.08 0.88-1.33
Practice size (vs. solo)

2-5 physicians* 1.94 1.52-2.48
6+ physicians* 2.30 1.78-2.98
Practice type

Multispecialty* (vs. single specialty) 2.19 1.77-2.70
Practice setting and ownership

(vs. physician-owned private

practice/clinic)

Hospital or healthcare corporation-owned 1.22 0.95-1.55
HMO-owned* 7.96 4.27-14.83
Faculty plan or owned by academic 1.13 0.79-1.60

center

Community Health Center 1.11 0.71-1.73
Region

South* (vs. Northeast) 0.68 0.53-0.86
Midwest (vs. Northeast) 1.03 0.81-1.32
West (vs. Northeast) 1.04 0.79-1.38
Rural (vs. urban) 1.03 0.81-1.30

Source: Centers for Disease Control/National Center for Health
Statistics (CDC/NCHS) National Ambulatory Medical Care Survey
(NAMCS) EHR Mail Supplement
*p value < 0.01; 1p value < 0.05

cians."” Although some indications of a reversal of this
trend began in 2007, only recently have EHR adoption rates
among primary care physicians become substantially higher
than those of specialists. We found large, significant
differences between specialists’ and primary care physi-
cians’ readiness for MU that began in 2010 and further
widened in 2011. These differences may reflect in part the
early efforts of the Regional Extension Centers (RECs) in
promoting EHR adoption among primary care physicians;
the particular Medicare and Medicaid eligibility require-
ments for MU; and the proliferation of health care delivery
redesign efforts, such as the Patient Centered Medical
Home, which focus on primary care physicians and require
the use of health IT.'!!¢-20-22

The increased number and types of functionalities
adopted by primary care physicians in comparison to
specialists in 2011 may place them in a better position to
qualify for financial incentives and reap other benefits.
Physicians using EHRs with advanced functionalities have
reported greater benefits from using EHRs.* Furthermore,
certain MU functionalities such as CPOE, electronic
prescribing and clinical decision support have been associ-
ated with improvements in care.>**>° However, the full
clinical benefits of MU have yet to be empirically evaluated
and warrant future research.
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Although adoption of many functionalities varied by
specialty, adoption of several functionalities associated with
e-prescribing significantly increased between 2009 and
2011 across both primary care physicians and specialists.
This pattern may reflect the influence of prior policies, such
as the Medicare Modernization Act (MMA) of 2003, which
included incentives for e-prescribing, as well as the growth
of private sector networks which enable e-prescribing.
Assessing the effects of HITECH and other recent initia-
tives on the adoption of EHR functionalities associated with
MU will be important in future studies.

In addition to specialty, physicians’ adoption of EHRs
and readiness for MU may be dependent on a practice’s
organization. Our findings show that between 2009 and
2011, physicians working in practices that were larger,
multi-specialty or owned by entities other than physicians,
especially HMOs, were more likely to have adopted EHRs
than physicians working in smaller practices. Physicians in
smaller practices continued to lag behind larger practices™’
and those working in closed health systems,’’ as found in
earlier studies. Monitoring these trends to assess whether
this gap diminishes through the provision of the MU
financial incentives and assistance through the regional
extension center program will be important.

Our study had several limitations. These findings are
based upon self-reported survey data that could not be
independently verified. EHR adopters may be more likely
to respond, potentially leading to overestimates of EHR
adoption and readiness for MU. Additionally, because the
surveys were developed prior to MU incentive criteria, we
could not identify proxies for all measures. One anomalous
finding that the percentage of all physicians recording
patient demographics decreased between 2009 and 2011
may be due to sampling variation or other unobserved
selection effects.*

In addition, although the current survey focuses on
adoption, future versions of the survey will ask physicians
to report usage, offering opportunities to empirically
examine use of ‘meaningful use’ functionalities. Another
new national survey addresses barriers and facilitators of
EHR adoption.*”

In summary, we found that a majority of physicians
intend to apply for MU incentives and that physician EHR
adoption rates have nearly doubled since 2009. However,
readiness to meet MU varied by physician and practice
characteristics. Primary care physicians were significantly
more likely to have adopted EHRs with the potential to
meet MU, as were physicians working in larger practices.
EHRs serve as a critical component of interventions
designed to improve coordination of care across a
fragmented healthcare system.”* To achieve the
HITECH Act’s goals of promoting nationwide electronic
exchange and use of health information to improve
quality and coordination of care, these variations in

readiness to meaningfully use EHRs will need to be
addressed.
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