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ABSTRACT

Objective: The federal electronic health record (EHR) certification process was intended to ensure a baseline
level of system quality and the ability to support meaningful use criteria. We sought to assess whether there
was variation across EHR vendors in the degree to which hospitals using products from those vendors were
able to achieve high levels of performance on meaningful use criteria.

Materials and Methods: We created a cross-sectional national hospital sample from the Office of the National
Coordinator for Health Information Technology EHR Products Used for Meaningful Use Attestation public use
file and the Centers for Medicare & Medicaid Services Medicare EHR Incentive Program Eligible Hospitals public
use file. We used regression models to assess the relationship between vendor and hospital performance on 6
Stage 2 Meaningful Use criteria, controlling for hospital characteristics. We also calculated how much variation
in performance is explained by vendor choice.

Results: We found significant associations between specific vendor and level of hospital performance for all 6
meaningful use criteria. Epic was associated with significantly higher performance on 5 of the 6 criteria; rela-
tionships for other vendors were mixed, with some associated with significantly worse performance on multiple
criteria. EHR vendor choice accounted for between 7% and 34% of performance variation across the 6 criteria.
Discussion: A nontrivial proportion of variation in hospital meaningful use performance is explained by vendor
choice, and certain vendors are more often associated with better meaningful use performance than others.
Our results suggest that policy-makers should improve the certification process by including more “real-world”
scenario testing and provider feedback or ratings to reduce this variation. Hospitals can use these results to
guide interactions with vendors.

Conclusion: Vendor choice accounts for a meaningful proportion of variation in hospital meaningful use perfor-
mance, and specific vendors are consistently associated with higher or lower performance across criteria.
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BACKGROUND AND SIGNIFICANCE

efficiency benefits."* The programs were designed with 2 coordi-

The Medicare and Medicaid Electronic Health Record (EHR) Incen- nated components: EHR meaningful use criteria to which providers
tive Programs have sought to drive widespread EHR adoption and hospitals attest, and EHR certification criteria that vendors
among doctors and hospitals in order to realize quality and must meet to ensure that their products allow providers/hospitals to
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meet the meaningful use criteria. Prior research revealed that the
majority of providers and hospitals have adopted a certified EHR
and attested to meaningful use criteria.>* Less is known about varia-
tion across certified products in supporting providers’ ability to use
EHRs.®

Certified EHRs likely differ in their support of provider EHR
use. Prior studies have revealed variations in the quality of key capa-
bilities of certified systems such as graphical display of test results®
and clinical decision support.” In addition, vendors have pursued
different approaches to usability and user-centered design.®’ Ven-
dors also make different decisions about system architecture, user
interface design, and functionality, which carry important implica-
tions for how they are implemented and used. Vendors may devote
more resources to certain types of functions at the expense of others.
Finally, the certification process itself has been criticized for only re-
quiring that vendors meet a constrained set of functions that are
known to them in advance. '’

As a result, there are growing calls'! for the federal government
to increase the robustness of the certification process. There is also
recognition of the need for providers to be aware of differences
across vendors.'>'? Such awareness could inform purchasing deci-
sions'* and increase the incentive for vendors to improve their prod-
ucts.”” Despite this need, no prior studies have examined the
relationship between the certified EHR vendor a provider uses and
the extent of EHR use, or how this may vary across domains of
EHR use.

OBJECTIVE

In this study, we used recent national data on the certified EHR ven-
dors hospitals had implemented and hospital performance on 6
meaningful use criteria to answer the following research questions:
First, are certain EHR vendors more frequently found among top-
performing hospitals as measured by performance on Stage 2 mean-
ingful use criteria (ie, level of achievement above the minimum re-
quired threshold)? Second, is the relationship between EHR vendor
and hospital performance consistent across criteria, or do vendors
appear to specialize? Third, what proportion of variation in perfor-
mance across hospitals is explained by vendor? Our results inform
hospital and policy-maker understanding of the performance of cer-
tified vendors and highlight whether additional actions may be
needed to improve certified EHR products.

MATERIALS AND METHODS

Data and sample

Our study used data from 3 sources. We used 2015 data from the
Office of the National Coordinator for Health Information Technol-
ogy’s (ONC) EHR Products Used for Meaningful Use Attestation
public use file.'® The file is publicly available and reports which cer-
tified products are used by eligible hospitals and eligible providers
for meaningful use attestation.® These data also include detailed in-
formation on those EHR products from the ONC Certitied Health
IT Product List."”

Second, we used meaningful use attestation data from the Cen-
ters for Medicare & Medicaid Services (CMS) April 2016 Medicare
Electronic Health Record Incentive Program Eligible Hospitals pub-
lic use file'® to capture the level of achievement for each core and
menu meaningful use criterion. This dataset includes all Stage 1 and
2 attestations starting in the first year of the program (2010).

Finally, we used data from the 2014 American Hospital Association
Annual Survey - IT Supplement and 2014 American Hospital Asso-
ciation Annual Survey'® to measure hospital characteristics.

We merged these 3 data sources based on hospital CMS certifica-
tion number and used (1) attestation to Stage 2 meaningful use and
(2) implementation of a 2014 (as compared to a 2011) certified
EHR system as inclusion criteria in our study in order to evaluate
the current set of EHR products. Because 2014 was the first year
during which a hospital could attest to Stage 2 meaningful use with
a 2014 certified EHR system, our data included at most one attesta-
tion per hospital. Our final analytic sample included a cross-section
of 1436 unique hospitals in 2014. Supplementary Appendix Figure
S1 depicts our sample selection method and Supplementary Appen-
dix Table S1 reports sample characteristics.

Measures: meaningful use performance

We examined 6 Stage 2 meaningful use criteria that were selected as
follows: We limited them to core criteria, since certain vendors may
differentially invest in the quality of functionality to support menu
criteria. Then, within the core criteria, we selected only those that
were continuous and had empirical cross-hospital variation in per-
formance. The 6 that we examined were all those that remained at
the end of this process. However, they reflect a range of important
clinical processes and were heterogeneous in the capabilities as well
as users involved (eg, health information exchange, patient engage-
ment, clinician engagement).?*>* We also confirmed that the se-
lected criteria exhibited cross-hospital variation in performance
levels. The 6 criteria were: (1) 60% of medication orders entered us-
ing computerized provider order entry (CPOE); (2) provide 50% of
patients with the ability to view/download/transmit (VDT) their
health information; (3) 5% of patients view/download/transmit their
health information; (4) for 50% of patients received from another
setting or care provider, medication reconciliation is performed; (5)
for 50% of patient transitions to another setting or care provider, a
summary of care record is provided; and (6) for 10% of patient tran-
sitions to another setting or care provider, a summary of care record
is electronically transmitted. For each criterion, the measure of hos-
pital performance was reported as a continuous percentage, with a
minimum value of the Stage 2 meaningful use attestation threshold
and a maximum value of 100%.

In addition to continuous measures of performance for each cri-
terion, we sought to capture high-performing hospitals. Therefore,
for each of the 6 criteria, we determined which hospitals were in the
top quartile of performance. We also measured the total number of
criteria for which each hospital was in the top quartile.

Measures: vendor

Each hospital was assigned the vendor(s) whose product(s) it used to
attest to Stage 2 meaningful use. That is, if a hospital attested with
both Cerner and MEDITECH, for example, we assigned both ven-
dors to that hospital. Thirty-two percent of hospitals in our sample
attested with more than one vendor.

We were concerned that using multiple vendors could make it
more difficult to achieve higher levels of meaningful use perfor-
mance, regardless of specific vendors. We therefore created a mea-
sure of within-hospital vendor “fragmentation.” For each hospital,
we measured the share of EHR functions (defined as the 58 certifica-
tion criteria included in the Certified Health IT Product List)!” pro-
vided by each vendor to support the hospital’s meaningful use
attestation. We then calculated the sum of squared vendor shares for
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each hospital. This index would be equal to 1 for a hospital that
used a single vendor for all EHR functions and would approach 0
for a hospital that used a separate vendor for each function. This
measure is equivalent to the Herfindahl-Hirschman index that is
commonly used to measure market concentration.>* We calculated
this measure only for vendor fragmentation, rather than within-
vendor product fragmentation, since many hospitals attest using
multiple modular products from a single vendor that are designed to
work in concert.

Measures: hospital characteristics

Our measures of hospital characteristics, which served as control
variables, were: ownership (private nonprofit, private for-profit, or
public nonfederal); size (number of beds); participation in payment
reform models, including Accountable Care Organizations*® and/or
Medical 26,
“micropolitan” area) or urban (“metropolitan” area) location;
teaching status (Council of Teaching Hospital membership or not);
critical access status (defined by CMS as hospitals that provide care

Patient-Centered Homes rural  (“rural”  or

services in certain rural areas); and participation in a Regional
Health Information Organization.”” Hospital characteristics are
reported in Supplementary Appendix Table S1.

Analytic Approach

Descriptive statistics

We calculated descriptive statistics to characterize our sample, with
a focus on EHR vendor measures. Descriptive statistics included
vendor market share for the vendors whose products were most
commonly used to attest to Stage 2 meaningful use. Next, we calcu-
lated the proportion of hospitals using a complete EHR system (de-
fined as attesting with a product certified as capable of meeting all
meaningful use criteria) compared to those using a modular EHR
system (defined as attesting with multiple products, each certified as
capable of meeting some of the meaningful use criteria). We more
closely examined the subset of hospitals attesting with modular
EHR systems to identify the proportion using multiple products
from a single vendor compared to products from more than one ven-
dor. Finally, we measured variation in the vendor fragmentation in-
dex, as well as the mean and range of performance on the 6 chosen
Stage 2 meaningful use criteria.

Relationship between EHR vendor and hospital meaningful use
performance

To address our 3 research questions related to vendor quality based
on hospital meaningful use performance, we employed both descrip-
tive comparisons and multivariate regressions. Descriptively, we cal-
culated the vendor composition (frequencies) for hospitals in the top
quartile of performance for all 6 meaningful use criteria, as well as
the vendor composition among hospitals in the top quartile of 3, 4,
3, 2, 1, and O criteria. Next, we calculated vendor frequencies
among hospitals in the top performance quartile for each criterion
individually.

We used multivariate regressions to control for observed hospital
characteristics. Specifically, we regressed level of meaningful use
performance on EHR vendor indicators (eg, Epic, Cerner) and hos-
pital characteristics for each of the 6 criteria. The coefficient for
each vendor indicator measures the average meaningful use perfor-
mance level for that vendor’s adopting hospitals, conditional on ob-
served  hospital vendor

characteristics. By including the

fragmentation index, we adjust for the possibility that multivendor

systems may perform differently, either negatively (eg, due to poor
interoperability) or positively (eg, due to gains from specialization).
We describe additional analyses to address potential selection bias
in the “Robustness and causality” section.

To measure vendor contributions to meaningful use perfor-
mance, we used the base regression results to calculate the partial R*
of our vendor measures. This statistic measures the proportion of
variation in meaningful use performance explained by all of the ven-
dor variables, conditional on observed hospital characteristics. To
facilitate interpretation of the magnitude of these results, we calcu-
lated the same statistics for observed hospital characteristics.

Robustness and causality

The regression analyses address the potential for selection based on
observed hospital characteristics. Vendor selection could, however,
be associated with unobserved hospital differences — such as more
resources, technological savvy, or organizational culture — and these
differences may drive meaningful use performance. To address this
concern, we first examined the correlation between observed hospi-
tal characteristics and vendor choice (Supplementary Appendix Ta-
ble S2). We would, for example, expect critical access hospitals to
be constrained in both financial resources and skilled IT workers.
While we controlled for such observed characteristics in our regres-
sions, a correlation between these characteristics and vendor choice
would indicate that selection on hospital characteristics, observed or
unobserved, is occurring. We found that among critical access hospi-
tals, the distribution of vendor selection was similar to that in our
sample.

While these results did not provide a strong indication of selec-
tion bias, we employed an instrumental variables technique to fur-
ther address potential selection bias. This approach relies on a
measure that is correlated with EHR vendor choice but is otherwise
uncorrelated with meaningful use performance, to remove endoge-
neity bias from our results. Using vendor variation driven by our in-
strument — variation that should be uncorrelated with an individual
hospital’s meaningful use performance — should remove any selec-
tion bias from our regression estimates.

We used geographically proximate hospitals’ vendor choices as
an instrument for EHR vendor choice. Previous work has shown
geographic variation in EHR vendor marketing,”' suggesting that a
hospital’s location influences its vendor choice. Specifically, we used
as our instrument the proportion of hospitals using each EHR ven-
dor within a 15-to-50-mile radius of the focal hospital. This radius
was chosen to capture regional market variations in EHR vendor
marketing, but to exclude hospitals that directly compete and regu-
larly share patients, which may have differential effects on vendor
choice. We found that the instrument was a strong predictor of ven-
dor choice and did not correlate with meaningful use performance,
except through its impact on EHR vendor choice. We then re-
estimated our 6 regression models using 2-stage residual inclusion.
Results consistent with our main regressions would suggest that our
hospital observable characteristics adjusted for selection bias from
choice of EHR vendor.

RESULTS

Sample descriptive statistics

Table 1 presents descriptive statistics for our analytic sample. Epic
had the largest market share (used by 27.4% of hospitals), followed
by Cerner (25.1%), MEDITECH (19.6%), McKesson (9.8%),
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Table 1. Sample descriptive statistics

Hospitals with at least 1 certified Freq. (%)
criteria coming from this vendor:

Epic 393 (27.4)
Cerner 360 (25.1)
MEDITECH 282 (19.6)
McKesson 141 (9.8)
MEDHOST 109 (7.6)
Healthland 71 (4.9)
Allscripts 60 (4.2)
Other 137 (9.5)
EHR system characteristics
Complete EHR 413 (28.8)
Modular EHR 1023 (71.2)
Among modular EHRs:
Only 1 vendor 561 (54.84)
More than 1 vendor 462 (45.16)

Measure of vendor fragmentation

Herfindahl-Hirschman index

Stage 2 meaningful use
performance levels

Medication CPOE

View/download/transmit available

Mean (range)
0.92 (0.16-1.0)

84.6 (60.1-100%)
87.6 (50.1-100%)
View/download/transmit used 15.1 (5.1-100%)
Medication reconciliation 85.9 (50.4-100%)
Summary of care records provided 78.4 (50.2-100%)
Summary of care records 36.1(22.0-100%)

sent electronically

Notes: N=1436.

MEDHOST (7.6%), Healthland (4.9%), and Allscripts (4.2%).
Modular EHRs were dominant (71.2% of hospitals) as compared to
complete systems (28.8%). Among hospitals that used modular sys-
tems, just over half (54.8%) used only one vendor (ie, they used
multiple different products that all came from the same vendor),
with the remainder (45.2%) using multiple vendors. Consequently,
vendor fragmentation within hospitals was extremely low, with a
mean of 0.919 and range of 0.158 to 1 (where 1 is a single vendor).
Table 1 also presents Stage 2 meaningful use performance levels.
The highest average performance was for patients having the ability
to view/download/transmit information (87.6%) and the lowest av-
erage performance was for patients actually engaging in VDT
(15.1%).

Relationship between EHR vendor and meaningful use
performance
Descriptive statistics
Three hospitals were in the top performance quartile for all mean-
ingful use criteria, and all used Epic (Figure 1). Of the 17 hospitals
in the top performance quartile for 5 criteria, 15 used Epic, 1 used
MEDITECH, and 1 used a smaller vendor. For the 68 hospitals in
the top quartile for 4 criteria, 44 (64.7%) used Epic, 8 (11.8%) used
Cerner, and 6 (8.8%) used MEDITECH. For the 355 hospitals that
were not in the top quartile of any criteria, 102 (28.7%) used MED-
ITECH, 89 (25.1%) used McKesson, 72 (20.3%) used Cerner, 51
(14.4%) used MEDHOST, and 24 (6.8%) used Epic.

We next examined vendor composition for each criterion.
Among hospitals in the top quartile for the medication CPOE crite-
rion, Epic was the most frequently used, at 46.3% of hospitals

- 1

: I .
: I
> I

50 100 150 200 250 300 350 400 450
Number of Hospitals

,_.

Number of MU Criteria for which Hospital is in Top Quartile

o

®Epic mCerner MEDITECH McKesson = MEDHOST m Other

Figure 1. Meaningful use achievement across criteria: counts of hospitals in
the top quartile for Stage 2 meaningful use criteria by vendor.
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Figure 2. EHR vendors used by hospitals in the top quartile of Stage 2
meaningful use criteria by individual criterion.

(Figure 2). For the VDT availability and electronic summary of care
record sent criteria, the most frequent vendor was again Epic
(41.7% and 33.1% of hospitals in the top quartile, respectively).
For hospitals in the top quartile for the VDT used by patients crite-
rion, Epic was again the most frequently represented, at 63.6% of
hospitals. Cerner was the most frequently used vendor for medica-
tion reconciliation (used by 41.1% of hospitals in the top quartile)
and MEDITECH was the most frequently used vendor for the sum-
mary of care record criterion (used by 36.9% of hospitals in the top
quartile).

Regression results

In our multivariate regressions, Epic was associated with signifi-
cantly better performance on § of the 6 criteria (Table 2). In terms
of magnitude, Epic was associated with between 3 and 25 percent-
age point higher performance: medication CPOE (r=10.33;
P <.01), VDT available (r=28.34; P<.01), VDT used by patients
(r=24.62; P<.01), medication reconciliation (r=3.09; P=.01),
electronically sending summary of care records (r=10.61; P <.01).
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Table 2. Relationship between EHR vendor and hospital performance on Stage 2 meaningful use criteria

Meaningful Use Criterion Medication VDT VDT used Medication Summary of care Summary of care
CPOE available reconciliation record provided record sent electronically

Criterion performance range 60-100% 50-100% 5-100% 50-100% 50-100% 10-100%

EHR vendor Coefficient (interpreted as percentage point difference in criterion performance)

Epic 10.33%#* 8.34%#* 24.62%** 3.09% —-0.15 10.61%**

Cerner 4.02%** 0.64 14.70%*** 4.39% %% —6.69%** 2.89

MEDITECH -1.13 —2.26 10.58%*** —5.28 3.80* 1.08

McKesson -2.39 —10.19%** 7.4 —4.00* —7.58%%* -5.75*%

MEDHOST —-0.41 2.18 6.85%%* —9.66%** 3.48 —-1.53

Healthland 15.26%** —7.86%** 7.49% %% —10.98%** 13.92%** 14.12%**

Allscripts 8.67%%* —0.65 5.574%%* -3.56* 1.90 —6.68%

Other vendor 1.90 —1.01 14.51*** —5.05%* 6.00%* 3.86

Hospital characteristics® Included Included Included Included Included Included

Notes: N =1436. “Control variables include hospital ownership, size, payment reform participation, Regional Health Information Organization participation,

and vendor fragmentation. See Supplementary Appendix Table S4 for full regression results.

Positive coefficients indicate percentage point higher performance on the meaningful use criterion for hospitals using an EHR from that vendor (holding all

other variables constant), while negative coefficients indicate percentage point lower performance.

*Indicates P < .05, **P < .01, ***P < .001.

Cerner was significantly positively associated with 3 criteria
(medication CPOE [r=4.02; P<.01], VDT used by patients
[r=14.70; P <.01], medication reconciliation [r=4.39; P <.01])
and significantly negatively associated with summary of care record
provided (r=—6.69; P <.01). MEDITECH was significantly posi-
tively associated with VDT used by patients (r=10.58; P <.01) and
negatively associated with medication reconciliation (r=-5.28;
P<.01). McKesson was significantly positively associated with
VDT used by patients (r=7.43; P <.01) and significantly negatively
associated with 4 criteria (VDT available [r=-10.29; P <.01],
medication reconciliation [r=-3.40; P<.01], summary of care
records provided [r=—7.58; P <.01], and electronically sending
summary of care records [r=—5.75; P=.03]). Other vendors also
showed variable relationships across criteria.

Variation attributable to vendor

EHR vendor explained 23.3% of the variation in hospital performance
for medication CPOE, 17.4% for VDT available, 33.9% for VDT use,
17.1% for medication reconciliation, 15.4% for summary of care re-
cord provided, and 7.4% for electronic transmission of summary care
records. Observed hospital characteristics explained a far smaller share
of meaningful use variation. Hospital characteristics jointly explained
between 2.6% of variation (for VDT used by patients) and 7.5% of
variation (for VDT available for patients) (Figure 3).

Robustness and causality

The results of our instrumental variable analyses were largely similar
to our naive estimates (Supplementary Appendix Table S3). Epic was
still significantly positively associated with 3 criteria (medication
CPOE, VDT available for patients, and VDT used by patients) instead
of 5. Cerner was significantly positively associated with 1 criterion
(VDT used by patients) instead of 3. Other vendors had mixed results
similar to our naive estimates. Taken together, this suggests that our
results are robust to potential selection bias from EHR vendor choice.

Summary Care Record Sent Electronically [N
Summary Care Record Provided [N
Medication Reconciliation AN
VDT Available [N
CPOE for Medications |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

 Explained by EHR Vendor  m Explained by Observed Hospital Characteristics Unexplained

Figure 3. Proportion of meaningful use performance variation explained by
vendor.

DISCUSSION

In the first large-scale study to examine the relationship between
EHR vendor and hospital meaningful use performance, we found
that choice of vendor explains a nontrivial proportion of hospital
performance variation. In addition, the specific vendor appears to
matter, with some vendors associated with significantly better or
worse performance across multiple criteria. This suggests that hospi-
tals may need to take vendor choice into account if they seek higher
achievement on meaningful use criteria and cannot rely solely on the
EHR certification process to ensure that all systems are equally ca-
pable. Our results also suggest that policy-makers should consider
strengthening the certification program to minimize such vendor-to-
vendor differences or take steps to improve transparency about this
variation.

Such variation might be acceptable if it appeared that certain
vendors specialized in particular functions, such that they had very
strong performance on 1 or 2 criteria and were undifferentiated on
the other criteria. However, we did not find any vendors exhibiting
this pattern. Instead, one vendor, Epic, was significantly positively
associated with multiple criteria. Cerner was also positively associ-
ated with several criteria, but with negative performance on one cri-
terion, and the remaining vendors reflected a mix. This suggests that
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vendors are making different design choices and also that some ven-
dors are simply doing a better job than others at creating systems
that enable hospitals to achieve high levels of performance on mean-
ingful use criteria.

This conclusion is supported by small-scale studies that have ex-
amined variations in EHR vendor products. Prior work evaluating
specific capabilities, such as clinical decision support, have found
significant variation across EHR products, with some appearing
more robust and full-featured and others lacking important func-
tionalities.” Usability may also be a barrier to high performance, as
some EHR vendors have more developed user-centered design pro-
cesses in place.” Considering this heterogeneity in capabilities and
design, it is less surprising that we found significant performance
variation across vendors.

While vendor choice and hospital characteristics explain a non-
trivial amount of performance variation, for none of our 6 meaning-
ful use criteria did they explain a majority of the variation. There
are undoubtedly many other variables that influence meaningful use
performance, such as installation and workflow optimization, audit
and feedback programs, and other financial incentives (eg, quality
improvement, value-based care). Therefore, our results also reveal
that there is much more to achieving high levels of technology-
enabled care than simply choosing the best EHR.

Limitations

Our results should be interpreted with some important limitations in
mind. The first is that our dataset only included hospitals that had
attested to Stage 2 meaningful use as of April 2016. This limited our
analysis to the subset of hospitals that were early attesters, and ven-
dor choice may have differential effects for hospitals attesting later.
Second, we examined 6 Stage 2 meaningful use criteria that repre-
sent valuable and diverse health care delivery processes and should
support improved outcomes. While functions such as computerized
provider order entry, medication reconciliation, and electronically
sharing patient data have been shown to improve quality** and re-
duce costs,> there is no strong empirical evidence that directly
relates Stage 2 criteria to outcomes. The final important limitation is
that our analysis used cross-sectional data and our data included lit-
tle detail on hospitals’ EHR implementation efforts or why they
chose the vendors they did. In particular, while we included several
measures that sought to control for hospital resources, it is possible
that hospitals with greater financial means were more likely to pur-
chase high-cost EHRs from specific vendors and separately chose to
invest in high levels of meaningful use performance. Together, these
hampered our ability to isolate vendor effects and make causal attri-
butions. While we employed an instrumental variables approach to
bolster causal inference and address possible endogeneity, the results
should still be interpreted with caution.

Policy and practice implications

Our findings have important implications for both policy-makers and
hospital leaders. While all hospitals in our sample met Stage 2 mean-
ingful use requirements, there was significant variation in achieve-
ment across certified vendors. This suggests that the current EHR
certification process does not achieve a key intended goal of giving
providers confidence that they are buying a “good” EHR. This may
be due to the fact that the certification process only tests a narrowly
constrained set of “technical” meaningful use requirements and does
so in a controlled laboratory setting. A recent federal ruling against a
major EHR vendor highlighted this weakness, stating that

“certification testing does not confirm that each criteria and standard
is satisfied in full and under every conceivable scenario. Rather, test-
ing takes a snapshot of a product’s capabilities by ensuring it can pass
certain pre-disclosed test cases.”'’ Taking a broader and more rigor-
ous approach to certification, with an emphasis on usability, may do
a better job of ensuring a high-quality product.*® Policy-makers
should consider including more real-world trials to assess how EHRs
perform in simulated clinical events that are not revealed to vendors
beforehand.'® Finally, it may be the case that vendor services such as
implementation guidance, training, and ongoing maintenance and
upgrades play an important role in the level of EHR use. It is possible
our results capture not only the impact of the software itself on mean-
ingful use performance, but the quality of vendor support services.
Policy-makers may therefore wish to explore a certification process
that includes an assessment of the quality of these services that holisti-
cally evaluates software and vendor support services.

For hospital leaders, our study underscores the need to make care-
ful choices when selecting an EHR vendor and offers some guidance
on which products may be stronger. In addition, our results may help
hospitals make the case to vendors to improve their products. None-
theless, given that vendor choice explained no more than one-third of
performance variation, it is important to recognize that success is not
as simple as picking the “best” vendor. Previous studies have shown
quality variation within vendors, indicating that the quality of a sys-
tem implementation may be just as important as the software system
itself.">*? Additional evidence revealing that hospitals have achieved
disparate quality results using similar software systems'>*%3! further
suggests the importance of organizational factors such as implementa-
tion and vendor services, IT staffing and support, training programs,
and commitment to optimizing EHR use, which are likely more im-
portant to achieving high levels of performance.***3

CONCLUSION

Our study is the first to examine the relationship between hospital
EHR vendor choice and hospital performance on 6 high-value Stage
2 meaningful use criteria. We found that vendor choice explains a
nontrivial proportion of variation in hospital performance, and that
certain vendors appear to be better than others (though none per-
formed significantly better across all criteria). Our results suggest
that policy-makers should pursue modifications to the EHR certifi-
cation process to decrease such variation across EHR vendors and
improve EHR systems.
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