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ABSTRACT

Objective: To determine whether hospital adoption of a new electronic health record (EHR) developer increases
patient sharing with hospitals using the same developer.

Materials and Methods: We extracted data on patients shared with other hospitals for 3076 US nonfederal acute
care hospitals from the 2011 to 2016 Centers for Medicare & Medicaid Services Physician Shared Patient Pat-
terns database. We calculated the ratio of patients shared with hospitals outside of the focal hospital’s network
that use the same EHR developer as the focal hospital, and estimated difference-in-differences models to com-
pare same-developer patient sharing among hospitals that switched to a new developer with those that did not
switch developer.

Results: Switching to a new EHR developer increased the ratio of patients shared with other hospitals having
the same EHR developer by 4.1-19.3%, depending on model specification. The magnitude of this effect varied
by EHR developer and was increasing in developer market share.

Discussion: Consolidation in the EHR industry has led to higher patient sharing among hospitals with the same
EHR developer. Contributing factors could include the growth of developer-based health information
exchanges, customizable referral management systems, and provider preferences for easy and reliable data ex-
change. However, hospital transfers that are significantly influenced by EHR developer could lead to poor
patient-provider matches.

Conclusion: Hospitals’ choice of EHR developer impacts the flow of patients across hospitals, which could have
both desirable and undesirable effects on patient care. Future research should investigate whether health out-
comes decline with greater same-developer patient sharing.

Key words: health information exchange, patient sharing, electronic health record, information blocking

INTRODUCTION

With the number of state and community health information ex-
change (HIE) decreasing, EHR developer-based networks have be-
come an increasingly important means of HIE."? Several EHR
developers have invested heavily in systems that facilitate within-
developer HIE. Epic, for example, is an EHR developer with its own

HIE platform named the Care Everywhere Network that allows pro-
viders to exchange information with other Epic users, subject to con-
governing data accessibility. Similarly,
developers (Cerner, McKesson, and Athena) have their own HIE
mediated exchanges that are less comprehensive than the Care Ev-

ditions other major

erywhere Network.> However, the additional costs imposed by
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developers on providers seeking to exchange information outside of
their developer’s network indicates that developer-based platforms,
although valuable, might create disincentives to cross-developer ex-
change.** In particular, over 55% of health exchange organizations
reported that EHR developers engaged in information blocking.® In
response, the 21st Century Cures Act contains provisions prohibit-
ing information blocking practices that took effect on April 3,
20217

The dominance of developer-based HIE platforms means that
healthcare organizations might be strategic about choosing an EHR
developer, as this choice could affect their quality of care and patient
volume. For example, Everson and Adler-Milstein® find less HIE in
markets with low developer dominance than those with high devel-
oper dominance due to higher costs of connecting to multiple EHR
developers within the area. Similarly, Castillo et al’ find the likeli-
hood that hospitals exchange clinical care summaries increases with
the percentage of hospitals in a region using the same EHR. Lin esti-
mates that the adoption of a dominant vendor increases hospital
profits by 9.2% over the adoption of a nondominant vendor.'®

This study makes an important contribution to the literature as
the first to examine the impact EHR developers have on patient
sharing between hospitals. Prior research suggests that choice of
EHR developer could be important in these situations, as lack of
communication between hospitals transferring patients can lead to
diagnostic errors and increase inpatient mortality, both of which are
mitigated by HIE participation.'" We determine whether the use of
an EHR developer is associated with an increase in patients shared
across hospitals that have adopted the same developer, and whether
this association varies by developer market share. To do this, we use
a difference-in-differences (DD) approach to compare the change in
the proportion of patients shared with other hospitals with the same
EHR developer between acute care hospitals that recently switched
to a new EHR developer, and hospitals that did not switch their de-
veloper. Our results have implications for policies that relate to pa-
tient sharing across providers, and information blocking practices
that prohibit EHR developers and healthcare providers from limit-

ing the exchange of electronic health information.”

MATERIALS AND METHODS

Data sources and sample

From the Centers for Medicare & Medicaid Services’ (CMS) Physi-
cian Shared Patient Patterns data, we obtained the number of
patients shared among nonfederal acute care hospitals in the United
States within each month from 2011 to 2016. These data include
hospital identifiers, which allowed us to link to other data sources.
Using the American Hospital Association (AHA) Annual Survey, we
merged hospital characteristics such as healthcare network name,
network ownership, and hospital referral region (HRR). To identify
hospitals” EHR developer, we used data from the CMS Promoting
Interoperability (PI) programs in combination with data from the
Office of the National Coordinator for Health Information Technol-
ogy’s Certified Health IT Product List (CHPL; https://chpl.healthit.
gov/) and the HIMSS Analytics Database.

Because our analysis focuses on patient sharing, we subset to
hospitals included in the Physician Shared Patient Patterns database
(97% of all nonfederal acute care hospitals). Due to concerns over
their comparability to hospitals that switched EHR developer, we
also excluded hospitals that did not share patients outside their
healthcare network (27% of the sample) and hospitals that had not

continuously adopted an EHR (23 %; overlapping with the first cate-
gory). The EHR adoption rate increased significantly over our study
period; in 2011, 20% of hospitals did not have an EHR (by the defi-
nition provided below), but by 2016 all hospitals adopted an EHR.
As a result, later years of our sample contain more observations.
Overall, there are 3076 unique hospitals in our data and 13279
hospital-year observations.

Dependent variable

The dependent variable in our empirical models is “same-developer
patient sharing,” defined as the ratio of patients the focal hospital
has in common in a given month with hospitals outside the focal
hospital’s healthcare network who use the same EHR developer as
the focal hospital. In this case, the healthcare network includes the
set of providers owned by or affiliated with the focal hospital’s
healthcare system. The denominator of this ratio is the overall num-
ber of patients shared with hospitals outside the focal hospital’s
healthcare network. For hospitals that changed EHR developers
during the sample period, we used the newly adopted EHR devel-
oper as the “same developer” when computing the numerator of the
patient sharing ratio.

Identification of EHR developer

To determine a hospital’s EHR, we used PI data from CMS that pro-
vides the CHPL identification number of the EHR product(s) used
by the hospital for program attestation. We linked this number with
CHPL data to identify the products and developers that constitute a
hospital’s base EHR (as required by CMS to attest to PI). We used
the HIMSS Analytics Database to identify EHR developers for hos-
pitals that did not participate in the CMS Meaningful Use Program
during the sample period. In this case, we designated adopted EHRs
as those that were “live and operational” and contained at least one
of the following applications: clinical data repository, clinical deci-
sion support system, or computerized practitioner order entry sys-

tem.'?

Analytical approach
Our base model specification is the following generalized DD
model:

Y = o+ By Switched,;; + ﬂzDeuelopershare,-z
+ B3 Ownershipchange,, + b; + year, + ¢z,

where Yj; is same-developer patient sharing for hospital i in year ¢,
Switched,, is an indicator variable for switching to a new EHR de-
veloper in the given year and Developershare;, is the new or existing
EHR developer’s market share in the HRR, calculated as the per-
centage of hospitals in the HRR using the given developer in the
specified year. Ownershipchange,, is an indicator variable for a
change to the hospital’s network affiliation or the acquisition of the
hospital’s network. In addition to the base specification with hospi-
tal indicator variables (fixed effects), b;, and year fixed effects,
year,, we also estimated models that include HHR-specific linear
time trends, specified as HRRy, - yeartrend,, where HRRy, is a fixed
effect for HRR and yeartrend, is a linear time trend. Finally, we esti-
mated a set of models that include the following interaction term be-
tween the indicator for switching EHR developer and the
developer’s market share: Switched;, - Developershare;. In all mod-
els, the standard errors are cluster-corrected at the hospital level and
the regressions are weighted by hospital bed size to account for the
importance of large hospitals in determining referral patterns.
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We conducted several robustness checks to ensure that the model
estimates do not represent spurious correlations. Identification of
the treatment effect of switching EHR developer in the generalized
DD model, By, is achieved by comparing changes in same-developer
patient sharing among hospitals who switched developers to changes
in same-developer patient sharing among hospitals that did not
switch developers over at least a 2-year period. The latter group
includes hospitals that never switched developers, those that have
not yet switched developers, and those that had already switched
developers. Prior research shows that estimates from the generalized
DD model can be biased if the treatment effect estimates are hetero-
geneous across time when comparing treated and control hospitals
belonging to these different groups.!>™'5 We therefore tested for het-
erogeneous treatment effects and estimated the doubly robust model
of Callaway and Sant’Anna (C&S)" to correct for any potential
bias (Supplementary Appendix Section SA1). We also tested another
key assumption of the DD model by estimating an event study
model to determine whether hospitals that switched EHR developers
and those that did not had similar trends in same-developer patient
sharing prior to the developer change.

One complication that arises in our data when identifying a hos-
pital’s newly adopted EHR is that 7% of hospitals switched EHR
developers more than once during the sample period. More than
half of these hospitals reported switching to the prior developer, in
which case we classified the hospitals as not having switched devel-
opers. For the remaining hospitals that genuinely changed developer
more than once during this time period, we used the most recent
EHR developer as the newly adopted developer. We estimated mod-
els using a sample that excludes hospitals that switched developers
multiple times to determine whether these hospitals have an out-
sized influence on our estimates.

Although we control in our models for changes in healthcare net-
work ownership, there could be cases where a change in the hospi-
tal’s network affiliation and the EHR developer occurred
simultaneously. Past research finds agglomeration of EHR develop-
ers when hospital markets become more concentrated, suggesting
that the failure to separately control for network mergers could
cause an upward bias on the effect of EHR developer choice on
same-developer patient sharing.'® In order to test whether our mod-
els adequately control for changes in network affiliation, we esti-
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mated models using the subset of hospitals that did not change their
network affiliation or remained unaffiliated.

A final potential concern is that our modeling strategy may not
accurately isolate the EHR developer preferences of the focal hospi-
tal from other hospitals. This could occur if the EHR developer pref-
erences of outside hospitals influence same-developer patient
sharing by the focal hospital. For example, an outside hospital that
initially had a different EHR developer than the focal hospital might
switch to the same EHR developer as the focal hospital, resulting in
an increase in same-developer patient sharing without any change in
the focal hospital’s behavior. Likewise, an outside hospital with the
same EHR developer as the focal hospital might switch to a different
EHR developer. If the focal hospital were to then transfer its
patients to a different outside hospital with the same EHR developer
as the focal hospital, same-developer patient sharing would not
change despite the action taken by the focal hospital based a prefer-
ence for the same EHR developer. In order to determine whether the
aforementioned scenarios lead to biased estimates in the DD model,
we created an alternative outcome variable that is defined as the dif-
ference in same-developer patient sharing between the current year
and past year based on the set of hospitals that used the same devel-
oper as the focal hospital in the current year (Supplementary Appen-
dix Section SA2).

RESULTS

Trends in same-developer patient sharing and hospital
characteristics
Among hospitals that never switched EHR developers, there is an
upward trend in same-developer patient sharing from 2013 to 2015
and a slight decline from 2015 to 2016 (Figure 1). Hospitals that
switched EHR developers at some point in the sample period gener-
ally exhibit this same trend, but patient sharing increases above
trend in the year they switched developers. In the case of hospitals
switching developers in 2014, the increase above trend is very slight.
We report the mean values of select hospital characteristics from
the AHA Annual Survey and Information Technology Supplement
for hospitals that did (N=1021) and did not (N=2055) switch
EHR developers in Table 1. We indicate in column 2 of Table 1

2015 2016

2016 = - = Never Switched

Figure 1. Proportion of patients shared across hospital systems with the same electronic health record (EHR) developer by cohort of hospitals that switched EHR
developer in a given year. Sources: Centers for Medicare & Medicaid Services (CMS) referral data, CMS EHR Meaningful Use Program Data, and the Office of the
National Coordinator for Health Information Technology’s Certified Health IT Product List.
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Table 1. Characteristics of hospitals by electronic health record (EHR) developer switching status

Switched EHR developer Did not switch EHR developer

Hospital size and status (%)

Small (<100 beds) 35.0 37.1

Medium (100-399 beds) 48.8 46.8

Large (400 or more beds) 16.7 16.1

Teaching 8.4 10.2*

Government 14.6 18.2*

Nonprofit 76.7 70.9%
Specialty (%)

Cardiac intensive care 44.3 38.9%

Surgical intensive care 85.0 83.1

Neonatal intensive care 35.2 32.2
Geography (%)

Urban 68.7 65.7

Northeast 21.7 12.3%

West 18.5 17.0

Midwest 26.5 32.4*

South 31.5 37.5%
Business arrangement (%)

Long-term care clinic arranged within a gen- 25.0 24.1

eral acute care hospital

Hospital itself operate subsidiary corpora- 25.0 24.2

tions

System owned 74.8 68.6%
Interoperability domains (%)?*

Send 82.1 91.7*

Receive 63.7 73.3%

Integrate 37.5 45.4*

Find 58.3 62.1
N (number unique hospitals) 1021 2055

Notes: Means are weighted by hospital bed size.

Sources: American Hospital Association Census Survey and American Hospital Association Information Technology Supplement, years 2015-2016.

?The 4 domains of interoperability are: (1) send summary of care records to sources outside the hospital’s health system, (2) receive summary of care records

from sources outside the hospital’s health system, (3) electronically find patient data from outside sources, and (4) integrate summary of care records from outside

sources without manual input. Estimated on a sample of nonfederal acute care hospitals that adopted EHRs and shared their patients with other hospitals outside

their health system.

*Statistically significant from hospitals who switched EHR developer at P < .05 using 2-sample # test.

whether the difference in the mean values of the given characteristic
across the 2 groups of hospitals is statistically significant using a 2-
sample ¢ test. Although there are no statistically significant differen-
ces in hospital size by EHR switching status, hospitals that switched
developers were less likely to be government-owned or teaching hos-
pitals, and more likely to be nonprofit or cardiac intensive care hos-
pitals. Hospitals that switched developers were also more likely to
reside in the Northeast and less likely to be located in the Midwest
and South, and they were more likely to be owned by healthcare sys-
tems. In the interoperability domain, hospitals that did not switch
EHR developers were more likely to send, receive, and integrate
summary of care records with other providers outside their system.

DD model estimates

Supplementary Appendix Table SA.2 contains weighted and
unweighted descriptive statistics for the key variables in the DD
model, computed using the estimation sample of 3154 nonfederal
acute care hospitals. In total, 24.3% of hospitals in the weighted
sample switched their EHR developer, and the average HRR-level
market share for the focal hospital’s EHR is 33.8%.Table 2, Panel
A contains estimates of the impact of switching to a new EHR devel-
oper on the proportion of patients shared with other hospitals hav-
ing the same EHR developer. In our base specification containing

hospital and year fixed effects, switching EHR developers is associ-
ated with a 1.0 percentage point increase in the 1 year change in
same-developer patient sharing (Panel A, column 1). The weighted
mean of the dependent variable is 0.24, indicating that, on average,
there is a 4.1% increase in same-developer patient sharing for hospi-
tals that switched EHR developers. The addition of HRR-specific
time trends to the model (column 2) only slightly decreases the esti-
mate of switching developers on same-developer patient sharing.

In Table 2, Panel B, we interact the treatment variable for
switching EHRs with the EHR developer’s HRR market share. The
estimates from all models indicate that switching EHR developers
has a bigger impact on same-developer patient sharing when that de-
veloper controls a larger share of the market. Based on the estimates
in column 1, there is a small effect of switching developers on same-
developer patient sharing when the EHR developer’s market share is
very small. However, same-developer patient sharing increases to
4.6 percentage points after switching when the developer has a
100% market share (monopoly) in the HRR. This means that, on
average, same-developer patient sharing in monopoly markets is sig-
nificantly higher when a hospital switches to what becomes the mo-
nopoly developer. Given the average developer market share of
33.8%, switching EHR developer increases same-developer patient
sharing by 2.5 percentage points (10.1%) in the interacted model.
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Table 2. Effects of switching electronic health record (EHR) developer on same-developer patient sharing

(1) (2) (3)
Difference-in-differences (DD) model DD model with HRR time trends C&S DD

Panel A

Switch 0.010 (0.004)* 0.008 (0.004)* 0.047 (0.017)*
Panel B

Switch 0.003 (0.007) 0.003 (0.007) —
Switch*Developer share 0.043 (0.020)* 0.033 (0.020) —
Switched (subset = Developer share below median) — — 0.046 (0.021)*
Switched (subset = Developer share at or above the median) — — 0.057 (0.027)*
Year fixed effects X X X
Hospital fixed effects X X X
HHR linear time trends X

Notes: All models include controls for developer market share within the HRR and whether the hospital changed system ownership. Regressions are weighted

by hospital bed size and standard errors, in parenthesis, are clustered on hospital. N (unique hospitals) = 3154 in all models.
Sources: Centers for Medicare & Medicaid Services (CMS) referral data, CMS EHR Meaningful Use Program Data, and the Office of the National Coordinator

for Health Information Technology’s Certified Health I'T Product List.
C&S: Calloway and Sant’Anna (2021) method.
*Statistically significant from zero at P < .05.

-4 -3 -2 -1

0 1 2 3 4

Years Relative to Switch

Figure 2. Event study of treatment effects of switching EHR developer on same-developer patient sharing. Notes: Hospitals switched electronic health record
(EHR) developer in Year 0. The figure shows 95% confidence intervals. Sources: Authors calculations using Centers for Medicare & Medicaid Services (CMS) refer-
ral data, CMS EHR. Meaningful Use Program Data, and the Office of the National Coordinator for Health Information Technology’s Certified Health IT Product List.

Adding HRR-specific linear time trends to the model reduces the
magnitude and precision of the estimated coefficient on the interac-
tion term (P = .104), but does not change the qualitative conclusions
from the model.

Robustness tests

In column 3 of Table 2, we report the treatment effect of switching
from the C&S doubly robust model, which is larger in magnitude
than our base specification. In particular, the C&S model yields a
treatment effect of switching EHR developer on same-developer pa-
tient sharing of 4.7 percentage points, or 19.3%. This suggests the
conventional generalized DD model may underestimate the effect of
switching EHR developer on same-developer patient sharing. Since
the C&S specification is not amenable to interaction terms, we in-
stead estimated the model separately on the subsamples of develop-

ers with less than and more than the median market share. We find
that the effect of switching does increase with developer market
share, but the differences are not statistically significant.

Figure 2 contains estimates from our event study model that
show the treatment effect from our base specification of switching
EHR developer relative to the year prior to the switch. Estimates for
2-4 years prior to the switch are not statistically different from one
another, which is consistent with the parallel trend assumption of
the DD model. However, these estimates are slightly lower than the
year prior to the switch, suggesting a small positive effect of switch-
ing just before the year of the switch. It is possible that some hospi-
tals utilized a new EHR during part of the calendar year prior to
when they registered the new system in the CHPL, leading to a small
effect in the year before the switch, or that physicians changed their
behavior in anticipation of the new EHR. The small prior year effect
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Table 3. Effects of switching electronic health record (EHR) developers using alternative samples and dependent variable

(1) (2) (3) (4)

Estimation sample Hospitals that Hospitals that did not All hospitals; modi- Hospitals that did not

switched EHR devel- change networks fied dependent vari- change networks;
opers once able modified dependent
variable
Difference-in-differences (DD) model 0.011 (0.004)* 0.013 (0.015)* 0.020 (0.018) 0.01 (0.02)
DD model w/ HRR time trends 0.011 (0.004)* 0.010 (0.005)* 0.026 (0.016)" 0.031 (0.021) ~
N 3035 2450 3035 2363

Notes: All models include controls for developer market share within the HRR and whether the hospital changed system ownership. Regressions are weighted
by hospital bed size and standard errors, in parenthesis, are clustered on hospital.

Sources: Centers for Medicare & Medicaid Services (CMS) referral data, CMS EHR Meaningful Use Program Data, and the Office of the National Coordinator
for Health Information Technology’s Certified Health IT Product List.

*Statistically significant from zero at P < .05;

Statistically significant from zero at P < .10.

032
03 —
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0.26 -
0.24 - =

0.22 Developer Market Share

0.2
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 096

e e= MEDITECH EPIC CERNER CPS| e oM CKESSON
Figure 3. Linear projections of the effects of switching electronic health record (EHR) developer on same-developer patient sharing by developer market share.

Notes: The projections are based on linear models that control for system ownership, hospital EHR developer market share, year fixed effects, and hospital fixed

effects. All models are weighted by hospital bed size. Only the trend line for Cerner is statistically significant at the 10% level.

becomes statistically insignificant when we add HRR linear time
trends to the model (results not shown).

Table 3 contains estimates for other robustness checks of our
main results that include subsetting the sample the hospitals that
only switched developers once (column 1) and to those that did not
change network affiliation (column 2). In both cases, the estimates
are nearly identical to our base specification. We also present esti-
mates corresponding to our modified dependent variable that is ro-
bust to the EHR adoption decisions of outside hospitals (column 3)
and further subset these models to hospitals that did not change net-
works (column 4). The estimates in columns 3 and 4 are qualita-
tively consistent with our base specification, but larger in
magnitude. Finally, we include estimates from unweighted regres-
sions in Supplementary Appendix Table SA.3, which are very similar
to the estimates using hospital bed size weights.

Differences in patient sharing across EHR developers

The EHR market has become increasingly concentrated, with the
market share of the 5 largest developers currently exceeding 75% of
all nonfederal acute care hospitals.'” Consolidation among EHR
developers raises the prospect that 1 or 2 dominant developers could
be responsible for the patient sharing concentrations we identify in
our empirical analysis. We investigated this possibility by estimating

the change in same-developer patient sharing for hospitals that
switched to each of the 5 largest developers. In this case, the treat-
ment group in the generalized DD model contains only those hospi-
tals that switched to the specified developer and the control group
includes all hospitals that did not change developer. The results,
which are reported in Supplementary Appendix Table SA.4, indicate
that hospitals switching to Cerner, Epic, and Meditech drove the in-
crease in same-developer patient sharing identified in our main mod-
els. Hospitals switching to Meditech exhibited a 3.2 percentage
point increase in the 1-year change in the percentage of patients
shared with other hospitals using Meditech, while the hospitals
switching to Cerner and Epic exhibited increases of 1.7 and 1.9 per-
centage points, respectively.

In order to determine whether the developer-specific effects var-
ied by market share, we created linear projections of the impact of
switching to the given developer on same-developer patient sharing
from models with developer market share interactions (Figure 3).
The magnitude of the estimated increase in same-developer patient
sharing is increasing in market share for all EHR developers. How-
ever, among the three developers with statistically significant
increases in the noninteracted models, the rate of same-developer
patient sharing rises the most with the market share of Cerner. As a
result, in highly concentrated markets, hospitals switching to Cerner
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are expected to increase patients shared with other hospitals using
the same developer more than hospitals that switched to either Med-
itech or Epic.

DISCUSSION

We find that the proportion of patients shared with hospitals having
the same EHR developer increased over time. Consolidation in the
EHR developer industry has certainly contributed to this trend, but
local market conditions also play an important role. Our DD models
reveal that switching to a new EHR developer increases same-
developer patient sharing, and that this effect is increasing in the
adopted developer’s market share.

Other findings from the literature correlate with our results. In
particular, Freedman et al*® find substantial agglomeration of EHR
developers, which increases as hospital markets become more com-
petitive. It may be that the need to coordinate with other hospitals
in competitive markets reinforces the desire to lower the costs of in-
formation sharing by transferring patients to hospitals using the
same developer.'® Similarly, Everson and Adler-Milstein® demon-
strate that hospitals using a dominant developer engage in more HIE
than those using another developer. They find that the amount of
data exchange occurring among hospitals that share patients
increases with the dominant developer’s market share, which could
be a manifestation of lower coordination costs in markets where a
single developer is dominant. Furthermore, technical barriers to ex-
change are lessened when exchange partners use the same developer.
We find that patient sharing itself (rather than data transfer among
shared patients) increases when hospitals switch to a dominant EHR
developer in a market area, suggesting that market dominance leads
to both an increase in shared patients as well as an increase in data
sharing for each shared patient.

Our results have important implications for future policies re-
garding the interoperable exchange of health information. Same-
developer patient sharing could benefit patients by ensuring that
healthcare providers have access to accurate and timely health infor-
mation. However, hospital transfers and referrals influenced more
by the hospital’s EHR provider than the specific healthcare needs of
the patient could result in poor patient-provider matches. There are
also concerns that concentrations in patient sharing could further re-
duce competition in healthcare markets.'” In a perfectly interopera-
ble environment, the referring physician’s EHR developer would not
affect hospitals’ transfer or referral patterns. Our analysis cannot
confirm whether technical problems associated with cross-developer
exchange or efforts to block the transfer of information among hos-
pitals and developers affect hospital patient sharing. However, we
believe that both could contribute to our findings.

Recent policies could address some of these issues. To meet the
requirements of the federal government’s PI programs, beginning
from 2019, all hospitals have to use the 2015 Edition certified
EHR.?° This edition features an application programming interface
and Direct Project for secure health exchanges, which are expected
to improve the exchange of health information.*"*** Furthermore,
section 4004 of the 2016 Cures Act, defines practices that constitute
information blocking, and establishes federal fines of up to
$1 000 000 per violation.” For example, the law specifies that
“implementing health information technology in nonstandard ways
that are likely to substantially increase the complexity or burden of
accessing, exchanging, or using electronic health information” con-
stitutes information blocking. Our results raise the question of
whether higher patient sharing among hospitals with the same EHR

developer is due, in part, to information blocking. However, further
research needs to address the mechanisms underlying the concentra-
tion in patient sharing identified in this study in order to formulate
regulatory policies. Finally, it is important to note that even if
developer-based EHRs do not adversely influence patient sharing,
under current levels of adoption, less than half of patient transitions
can be supported by proprietary HIE.>®> The development of open,
community-based HIE is still needed to improve data transfer across
swaths of the patient population.

Limitations

Our study has several limitations. First, we cannot distinguish be-
tween different types of patient sharing across hospitals. Because we
consider patients shared within a 1-month period, we expect that
patient sharing largely reflects intra-hospital transfers. However, it
is possible that the patient may have decided to visit a different hos-
pital in another healthcare network without a referral from any pro-
vider. In addition, provider preferences may interact with EHR
design to influence patient sharing. For example, physicians may de-
velop a preference for transferring patients to hospitals with the
same EHR developer because they believe that the transmission of
historical clinical information is more reliable. Certain technical
characteristics of the developer-based network may reinforce this
preference. Our inability to observe these and other potential mech-
anisms behind the change in patient sharing means that we cannot
make welfare statements based on our findings. Finally, while we
have controlled for the effect of simultaneous EHR adoption across
hospitals in our alternative model of Table 3, we are not able to
control completely for intertemporal selection effects (eg, how EHR
developers might dynamically target certain markets with sales cam-
paigns or with other promotional incentives that change over the
time period).

CONCLUSIONS

We identify a systematic concentration in patient sharing between
hospitals in different healthcare networks that switch to the same
EHR developer. The change in transfer and referral patterns occurs
immediately after the focal hospital switches EHR developers, which
suggests it could be due to technical attributes of the new EHR sys-
tem, rather than a shift in provider’s preferences for hospitals based
on their quality of care. Future research is needed to determine
whether increased patient sharing among hospitals with the same
EHR developer adversely affects patient outcomes.
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