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Objective. To measure performance by eligible health care providers on CMS’s
meaningful use measures.
Data Source. Medicare Electronic Health Record Incentive Program Eligible Profes-
sionals Public Use File (PUF), which contains data on meaningful use attestations by
237,267 eligible providers throughMay 31, 2013.
Study Design. Cross-sectional analysis of the 15 core and 10 menu measures pertain-
ing to use of EHR functions reported in the PUF.
Principal Findings. Providers in the dataset performed strongly on all coremeasures,
with themost frequent response for each of the 15measures being 90–100 percent com-
pliance, even when the threshold for a particular measure was lower (e.g., 30 percent).
PCPs had higher scores than specialists for computerized order entry, maintaining an
active medication list, and documenting vital signs, while specialists had higher scores
for maintaining a problem list, recording patient demographics and smoking status,
and for providing patients with an after-visit summary. In fact, 90.2 percent of eligible
providers claimed at least one exclusion, and half claimed two or more.
Conclusions. Providers are successfully attesting to CMS’s requirements, and often
exceeding the thresholds required by CMS; however, some troubling patterns in
exclusions are present. CMS should raise program requirements in future years.
Key Words. Electronic medical records, meaningful use, CMS, HITECHAct

The Health Information Technology for Economic and Clinical Health Act, a
component of the 2009 American Recovery and Reinvestment Act, estab-
lishes incentive programs to encourage the adoption of electronic health
records (EHRs) by Medicare and Medicaid providers (Steinbrook 2009;
Blumenthal and Tavenner 2010; Marcotte et al. 2012). These dual incentive
programs will provide up to $27 billion in incentive payments over the next
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10 years to eligible providers (EPs) (Blumenthal and Tavenner 2010). EPs can
receive up to $44,000 through Medicare or $63,750 through Medicaid for
adopting a certified EHR. In addition to implementing a certified EHR, pro-
viders must utilize a range of prespecified EHR functions that demonstrate
“meaningful use” of the system (Blumenthal and Tavenner 2010; Jain,
Seidman, and Blumenthal 2010; Porter 2010; Stark 2010).

The Centers for Medicare and Medicaid Services (CMS) recently made
a public use data file with the results of attestations in the CMS Medicare
EHR Incentive Program. The purpose of this study was to examine the pro-
gress of the Medicare program based on these data and identify salient pat-
terns that might inform the administration of both Medicare and Medicaid
incentive programs in the future.

BACKGROUND

Under the Medicare incentive programs, EPs can receive maximum incentive
payments ($44,000) by attesting to meaningful use of an EHR beginning in
2011 or 2012 (Blumenthal and Tavenner 2010; Marcotte et al. 2012). For the
Medicare program, EPs include doctors of medicine, osteopathy, dental sur-
gery, podiatry, optometry, and chiropractic (criteria are different for the Med-
icaid program). Those who qualify for payments later on receive a reduced
total payment according to a payment schedule set by CMS. If providers fail
to attest to meaningful use by 2015, they are subject to penalties in Medicare
reimbursement. Under the Medicare program, eligible providers can receive
maximum incentive payments ($63,750) by attesting beginning in 2011–2016.
Since the Medicaid inventive program does not require providers to attest to
meaningful use during the first year, results of theMedicaid incentive program
are not discussed here.

Eligible providers can register for one of these two incentive programs.
Complete payment schedules and additional details about both of these pro-
grams can be found on the CMS website (Centers for Medicare and Medicaid
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Services 2013c). Starting in April, 2013, CMS reduced incentive payments by 2
percent in response to the federal budget sequestration imposed by the Budget
Control Act of 2011 (Centers forMedicare andMedicaid Services 2013c).

Core and Menu Measures

According to MU criteria set out by CMS, providers must meet 15 core mea-
sures pertaining to their use of EHR functions such as vital sign entry, problem
list utilization, computerized provider order entry (CPOE), drug-drug, and
drug-allergy interaction checking and generation of clinical summaries. For
example, providers must attest that at least 80 percent of their patients have at
least one item on their problem list (or a coded notation that no problems
exist). In addition, EPs must also choose five of ten menu measures, which
include functionality such as immunization reporting, syndromic surveillance,
and medication reconciliation. A summary of all core and menu measures
including definitions of numerators and denominators is shown in Table 1.

Exclusions

Providers are allowed to claim specific exclusions for certain core and menu
measures based on strict criteria. There are seventeen exclusions allowed for
fourteen separate measures (six core measures and eight menu measures).
Exclusions are designed to allow providers to participate in the incentive
program even if a particular measure is not applicable to them. Many of the
criteria are targeted toward providers who see few patients, write few pre-
scriptions, or to whom a specific measure would be irrelevant for a range of
reasons. For example, an eligible provider (EP) who receives no requests
from patients for electronic copies of their health information is excluded
from CM12—Electronic Copy of Health Information. A summary of exclu-
sion criteria is included in Table 1 and complete criteria are available as part
of the PUF. Providers may choose a menu measure and then claim an exclu-
sion and still count the excluded menu measure toward the five required.

Attestation

In addition to meeting eligibility criteria for the incentive program, including
installing a certified EHR and meeting MU requirements, providers must sub-
mit an attestation of meaningful use to CMS during designated reporting peri-
ods. Attestations are accepted via an online reporting tool: the Medicare &
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Medicaid EHR Incentive Program Registration and Attestation System
(Centers forMedicare andMedicaid Services 2013a). Providers can also use the
online Meaningful Use Attestation Calculator to determine whether or not they
would qualify for the incentive program in advance of submitting an official
attestation (Centers forMedicare andMedicaid Services 2012b).

All meaningful use attestations are self-reported by EPs and are not veri-
fied on an individual basis. However, prepayment checks and postpayment
audits will be used to confirm provider eligibility in some cases (Centers for
Medicare andMedicaid Services 2012a).

METHODS

Data were obtained from the Medicare Electronic Health Record (EHR) Incentive
Program Eligible Professionals Public Use File (PUF), which is available on the
Centers for Medicare and Medicaid Services website (Centers for Medicare
and Medicaid Services 2013b). The PUF contains attestation data on all EPs
who participated in the incentive program from April 1, 2011, through May
30, 2013.

The PUF contains detailed data on the 237,267 EPs who participated in
the program, including year of attestation, provider type, specialty, and
responses to meaningful use core and menu measures for each participating
provider. In addition, the PUF shows whether each provider had received the
first incentive payment ($18,000) as ofMarch 2013. Data from hospitals partic-
ipating in the Medicare EHR Incentive Program as well as on participants in
the Medicaid EHR Incentive Program are not included in the file and are not
studied here. The file only contains data on EPs successfully attesting mean-
ingful use; no information is provided on EPs who attested but did not success-
fully meet MUcriteria.

For each EP (Doctors of Medicine or Osteopathy, Doctors of Dental Sur-
gery or Dental Medicine, Doctors of Podiatric Medicine, Doctors of Optome-
try, and Chiropractors), the file shows a numerical score for each core measure
and the five menu measures chosen. For measures requiring EPs to use a spe-
cific EHR function a certain percentage of the time, EPs receive a score based
on the decile in which they fell. For example, CPOE use 35 percent of the time
would receive a score of 4, while CPOE use 92 percent of the time would
receive a score of 10. For “Yes/No” requirements, providers received a score of
“1” for successfully meeting a specific requirement. Finally, EPs received a
score of “�1” if they claimed an exclusion for a specific requirement.
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Based on these data, we cross-tabulated results for all core and menu
measures. In addition, we examined patterns of exclusions and menumeasure
selections by provider. Finally, we compared meaningful use scores between
primary care physicians (PCPs) and specialists. Primary care physicians were
defined as those in “Family Practice,” “General Practice,” “Geriatric Medi-
cine,” “Internal/Medicine,” “Obstetrics/Gynecology,” and “Pediatric Medi-
cine.” Doctors of chiropractic, dental surgery or dental medicine, optometry,
and podiatry were excluded from this analysis. We report mean scores for
PCPs and specialists. We used the Mann–Whitney test to compare scores
because the scores are ordinal rather than continuous measures and Pearson’s
chi-squared tests to compare the proportion of PCPs who claimed exclusions
for each core measure to the proportion of specialists who claimed exclusions
on each core measure; we employed a Bonferroni correction to account for
multiple comparisons within each set of analyses. Data analysis was per-
formed usingMicrosoft Excel and SAS 9.3.

RESULTS

According to data released by the Centers for Medicare and Medicaid Ser-
vices, 237,267 EPs registered for the Medicare EHR incentive program as of
May 30, 2013. A total of $3,026,566,206 in incentive payments were made (or
were in the process of being made) by CMS to these EPs.

Core Measures and Exclusions

Since the dataset only contains data on providers who had attested success-
fully, all core measures were met successfully by all attesting providers. Data
on all core measures (including median scores and exclusions) are shown in
Table 2. Notably, the most common response for all core measures was the
90–100 percent category—even for measures requiring only 30 percent com-
pliance. Among those core measures that allowed providers to claim an exclu-
sion, the most commonly excluded was CM12—Electronic Copy of Health
Information (70.3 percent).

Menu Measure Choices and Exclusions

Providers were required to choose exactly 5 of 10 menu measures. The most
commonly chosen menu measures were MM1—Drug Formulary Checks
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(84.9 percent), MM9—Immunization Registries Data Submission (80.8
percent), and MM3—Patient Lists (71.7 percent). The most commonly
claimed menu measure exclusions were for MM10—Syndromic Surveillance
Data Submission (79.2 percent of providers choosing this menu measure
claimed an exclusion) and MM9—Immunization Registries Data Submission
(54.3 percent of providers choosing this menu measure claimed an exclusion).
Results for all menu measures, including menu measure choices and
exclusions, are shown in Table 2.

Multiple Exclusions

Overall, 90.2 percent of eligible providers claimed one or more exclusions;
77.6 percent claimed one or more exclusions on a core measure, and 63.4 per-
cent claimed one or more exclusions on a menu measure. The majority of EPs
(56.9 percent) claimed two or more exclusions and only 9.8 percent of provid-
ers claimed no exclusions. Complete data on the number of providers claim-
ing one or more exclusions is shown in Table 3. Forty-four providers claimed
an exclusion for all five menumeasures they selected.

Provider Specialty

Most attesters (88.9 percent) were Doctors of Medicine or Osteopathy. Doc-
tors of Optometry (4.6 percent), Podiatry (3.7 percent), Chiropractors (2.6 per-
cent), and Doctors of Dental Surgery or Dental Medicine (0.1 percent)
represented a small proportion of attesters.

We assessed differences in measure performance between specialists
and PCPs among Doctors of Medicine or Osteopathy. There were statistically
significant differences for many of the measures; however, in many cases, the
differences were very small but still significant due to the large sample size,
even after employing the Bonferroni correction, which reduced the signifi-
cance threshold for comparisons from a = .05 to a = .05/25 = .002. PCPs
scored significantly higher than specialists on CM1—CPOE for Medication
Orders (mean score 8.96 vs. 8.58, p < .0001), CM4—ePrescribing (8.67 vs.
8.63, p = .007), CM5—Active Medication List (9.95 vs. 9.93, p < .0001),
CM6—Medication Allergy List (9.914 vs. 9.907, p < .0001), CM8—Record
Vital Signs (9.68 vs. 9.51, p < .0001), and CM9—Record Smoking Status
(9.518 vs. 9.516, p = .008). PCPs were significantly less likely to claim exclu-
sions on CM1—CPOE forMedication Orders (5.39 percent vs. 16.98 percent,
p < .0001), CM4—ePrescribing (6.16 percent vs. 20.24 percent, p < .0001),
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CM8—Record Vital Signs (0.61 percent vs. 9.07 percent, p < .0001), CM12—
Electronic Copy of Health Information (68.93 percent vs. 71.07 percent,
p < .0001), and CM13—Clinical Summaries (0.8 percent vs. 2.13 percent,
p < .0001). PCPs were significantly more likely to claim an exclusion on CM9
—Record Smoking Status (0.29 percent vs. 0.22 percent, p = .005).

For menu measures, we analyzed data only for those physicians who
selected a given menu measure (not counting exclusions). PCPs scored signifi-
cantly lower than specialists on MM2—Clinical Lab Test Results (9.44 vs.
9.49, p < .0001), MM4—Patient Reminders (6.63 vs. 6.81, p < .0001), and
MM8—Transition of Care Summary (9.26 vs. 9.34, p < .0001). PCPs scored
significantly higher than specialists on MM5—Patient Electronic Access (7.86
vs. 7.77, p = .04) and MM6—Patient-specific Education Resources (5.98 vs.

Table 3: Exclusions Claimed by Eligible Providers for Core and Menu
Measures

Core Measures
Number of Exclusions Number of Providers Percentage of Providers

0 53,047 22.36
1 122,712 51.72
2 26,430 11.14
3 27,255 11.49
4 6,645 2.80
5 921 0.39
6 257 0.11
Menumeasures
0 86,907 36.63
1 117,535 49.54
2 25,895 10.91
3 6,064 2.56
4 822 0.35
5 44 0.02
Total exclusions
0 23,184 9.77
1 79,159 33.36
2 67,316 28.37
3 31,274 13.18
4 19,847 8.36
5 9,008 3.80
6 4,779 2.01
7 1,605 0.68
8 769 0.32
9 279 0.12
10 41 0.02
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5.72, p < .0001). The proportions of PCPs and specialists choosing each menu
measure are shown in Table 4.

DISCUSSION

Overall, a large number of eligible providers have attested to adoption of elec-
tronic medical records as part of the CMS Medicare EHR Incentive Program.
Over 237,000 providers successfully registered for the Medicare incentive
program and have received or will receive an incentive payment of $18,000.
Stage 1 meaningful use measures set attainable goals for providers of many
different specialties, backgrounds, and practice settings.

Notably, many providers significantly exceeded the meaningful use
thresholds in Stage 1. For example, providers were required to utilize comput-
erized provider order entry (CPOE) for at least 30 percent of orders under
stage 1MU requirements. However, nearly half of attesters utilized CPOE for
over 90 percent of orders. It is not surprising that providers used this function-
ality frequently once the barriers of implementation were overcome; once the
system is in place, it appears that many providers gravitated toward using
CPOE exclusively. Similar patterns are evident for many other core andmenu
measures such as CM7—Demographics and MM2—Clinical Test Results.
CMS increased the threshold for several of themeasures in the Stage 2 require-
ments (Centers for Medicare and Medicaid Services 2012d). For example, the
threshold for the CPOE core measure, which was 30 percent in Stage 1,
increases to 60 percent for medication orders (laboratory and radiology orders
were maintained at 30 percent), and the threshold for recording demographics

Table 4: Proportion of Eligible Providers Claiming EachMenuMeasure

PCP (%) Specialist (%)

MM1 86.76 86.07
MM2 76.62 64.88
MM3 69.39 71.05
MM4 14.84 15.40
MM5 34.22 34.27
MM6 48.78 51.60
MM7 45.44 49.68
MM8 14.58 16.28
MM9 85.69 81.44
MM10 23.68 29.34

342 HSR: Health Services Research 49:1, Part II (February 2014)



increases from 50 to 80 percent. Our analysis suggests that providers will be
able to achieve a higher degree ofmeaningful EHRuse in future stages.

Despite the initial success of the program, the pattern of exclusions
claimed by attesters raises some questions. Exclusion criteria were designed to
ensure that providers could receive incentive payments even if one or more of
the measures was not relevant to them We found that exclusions were excep-
tionally common in this cohort—a majority of EPs took two or more exclu-
sions. Importantly, a substantial number of eligible providers selected menu
items for which they subsequently claimed exclusions. Since these excluded
menu measures count toward the five required for the provider, the provider
may be avoiding othermenumeasures thatmight be relevant. This represents a
significant flaw in the current strategy for collectingmeaningful use attestations
as it allows providers to skirtMU requirements while still following the letter of
the law and collecting incentive payments. This gap has been closed by CMS,
which, starting in 2014, will no longer permit a provider to select and then
exclude amenumeasure so long as there is anothermenumeasure that the pro-
vider could select instead (Centers forMedicare andMedicaid Services 2012c).

Another notable pattern within the exclusion data was the high num-
ber of exclusions claimed for menu measures related to reporting (MM9—
Immunization Registries Data Submission and MM10—Syndromic Surveil-
lance Data Submission). These measures are unique in that they necessitate
that electronic public health reporting infrastructure be available to the
provider. Exclusions were granted for these measures in the event that no state
registry or public health agency had the capacity to electronically receive the
required information. This exclusion pattern suggests that the electronic
public health reporting infrastructure as a whole may be lagging behind the
goals set forth by the incentive programs.

These preliminary results suggest that a large number of providers are
taking advantage of loopholes in the MU rules to attest to meaningful use
more easily. Given the patterns in attestations we observed here, we believe,
and the Office of the Inspector General agrees, that it will be important tomoni-
tor the attestation process for inappropriate reporting behavior by providers
(Department of Health and Human Services Office of the Inspector General
2013). Currently, all attesters are, in theory, subject to auditing by CMS. CMS
selected an auditing contractor in summer 2012; however, no reports on the
results of these audits (or the number of audits completed) have been released.

Another exclusion pattern of note is the exceptionally high number of
EPs who claimed an exclusion for CM12—Electronic Copy of Health Infor-
mation. For this measure, EPs were required to provide patients with an elec-
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tronic copy of their health information upon request, with 50 percent of
patients receiving a copy within three business days. However, more than 70
percent of providers claimed an exclusion on the grounds that not a single
patient requested such information during the entire reporting period. This
finding speaks to the need to educate patients about their rights to their own
electronic health information, as well as to make additional tools, such as
patient portals, available to them which would allow them to integrate and use
their electronic heatlh information. EHRs can generate patient records easily
and it may be beneficial to both patients and providers to encourage patients
to seek this information more often.

Finally, comparison between PCP and specialist scores also points to
potentially important differences between provider populations. For example,
PCPs score higher on e-prescribing (CM1), while specialists are more likely to
claim an exclusion on this measure. PCPs scored higher than specialists on all
core measures, with most differences being significantly different. However,
specialists scored higher than PCPs onMM2—Clinical LabTestResults,MM4
—Patient Reminders, MM7—Medication Reconciliation, andMM9—Immu-
nization Registries Data Submission. These differences should be investigated
further andmonitored during future phases of the incentive program to ensure
that disparities inEHRusedonot developbetweenPCPs and specialists.

Ultimately, our analysis of data from the first years of the Medicare
incentive program suggests that the program is successful thus far and that
future MU goals (Stages 2 and 3) should raise the bar further in encouraging
EHR use. Final Stage 2MU goals, released in August 2012, will advance these
measures to encourage greater and more sophisticated use of the EHR (Cen-
ters for Medicare and Medicaid Services 2012d). It is clear from these results
that, despite misgivings expressed prior to the launch of the program, many
providers were well equipped to meet and even exceed Stage 1 goals; how-
ever, the extended reporting period may prove more difficult than expected
for many providers. Future phases of the incentive program should be moni-
tored carefully to prevent potential abuses and ensure that nomajor disparities
develop between different provider populations.

CONCLUSION

Overall, a large number of eligible providers adopted and attested to use of
electronic medical records under the Medicare EHR Incentive Program.
However, further research and policy revision are needed to maximize the
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efficacy of this program and encourage increased EHR adoption among eligi-
ble providers.
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