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Sharing information electronically with other hospitals is
associated with increased sharing of patients

Jordan Everson PhD MPP! | Julia Adler-Milstein PhD?
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of Biomedical Informatics, Vanderbilt Abstract

University School of Medicine, Nashville, Objective: One potential benefit of greater electronic health information exchange

Tennessee

2 . L o is a reduction in the effort required for patients to switch between providers. We
School of Medicine, University of California

San Francisco, San Francisco, California therefore assessed whether hospital participation in health information organiza-
tions (HIOs) led to increased patient sharing.
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Study Design: Using hospital-pair and year fixed effects regression models, we as-

compared the effect by the level of market competition and by hospital size.

Data Extraction Methods: We used national data on hospital participation in HIOs
Funding information

National Institute on Aging, Grant/Award
Number: RO1AG062563 data on the volume of Medicare patients shared between pairs of hospitals from

2010 to 2016.

Principal Findings: The volume of patients shared between hospitals increased by

from the American Hospital Association Information Technology Supplement and

2.6 percent when both hospitals participated in a health information organization
(P =.008, 95% Cl: 0.7%-4.5%). This increase was greater in competitive markets (3.1
percent increase, P = .03 95% Cl: 0.3%-5.9%) and between large hospitals (4.3 per-
cent increase, P = .007 95% Cl: 1.2%-7.3%). Participation by only one hospital in a pair
had no effect on patient sharing.

Conclusions: Our results suggest that an important policy goal motivating the invest-
ment in health information exchange has been at least partially achieved. However,
our results also support hospital concerns about the competitive implications of en-
gaging in health information exchange. HIO participation appears to facilitate pa-
tient movement between hospitals, likely by lowering switching costs and resulting
in greater competition.

KEYWORDS
competition, health information exchange, health information technology, hospitals,

interoperability

1 | INTRODUCTION is the development of health information organizations (HIOs), in-

dependent or state-convened organizations intended to foster HIE
Over the past decade, awide array of public and private sector efforts between potentially competing health care providers.®>* A common
have sought to increase the level of electronic health information challenge cited by HIOs is provider concerns about the competitive
exchange (HIE) between health care providers.l’2 One key approach implications of joining and enabling other provider organizations to
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access their patient data.>® Prior work reveals that provider organi-
zation decisions to participate in HIOs are driven in part by the busi-
ness case for HIE, including how it might affect their market share.”8
However, little empirical evidence demonstrates whether and how
HIE impacts patient movement between providers.

Health information organization participation has the potential
to increase the flow of patients between unaffiliated hospitals. HIE
lowers switching costs for patients—that is, without functional HIE,
patients who have been previously treated at specific hospitals and
health systems face a cost to switching to other unaffiliated provid-
ers outside of the system and on a different EHR. Seeking treatment
at an outside, unaffiliated hospital often requires work by patients
to ensure the necessary medical information follows them—the time,
effort, and financials costs associated with moving medical informa-
tion to a potential new site of care may reduce the rate at which
patients switch providers. Patients are often asked to bring paper
records, CDs with images, and other pieces of information when
making a new appointment and would therefore become aware of
HIO connectivity when it allows for retrieval of that information
without patient effort.” Economic theory indicates that the presence
of switching costs is beneficial for providers at the cost of patients,
imposing monopoly-like conditions.*® The introduction of HIE could
reduce these costs by making it easier to transfer medical informa-
tion between organizations, allowing patients more free choice of
provider and reducing friction in the health care market. While this
argument assumes that increased patient sharing from hospital HIO
participation is driven by patient-mediated mechanisms, it may be
that lower switching costs drive providers to more routinely refer
patients to outside hospitals when that transition is most appro-
priate. For instance, tertiary care hospitals may be more willing to
refer their patients to community hospitals for routine follow-up
care when HIO connectivity facilitates information transfer,'! also
increasing the volume of shared patients.

It is possible, however, that HIO participation could fail to drive
increased patient sharing. Patients are unlikely to directly know that
hospitals are connected through an HIO and hospitals may choose
not make it clear to patients that HIOs can ease the transfer of infor-
mation, limiting their agency to switch sites of care. Hospitals may
also engage with HIOs in ways that impede seamless sharing of in-
formation (eg, by not integrating into frontline provider workflow)
or fail to refer patients even in the face of lower switching costs be-
cause of the revenue losses they would incur. Finally, lower switch-
ing costs would only be incurred when multiple hospitals participate
in an HIO; by definition, if only one hospital participates, switching
costs remain high and would fail to increase patient sharing. This
scenario may even reduce interhospital patient sharing if the HIO
facilitates exchange between the participating hospital and associ-
ated ambulatory providers without facilitating exchange between
hospitals.5?

Even if HIO participation does increase patient sharing be-
tween unaffiliated hospitals, the impact of this change on any
given hospital is ambiguous. Increased mobility of patient informa-
tion via HIO participation may lead to a loss of customers for some
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What This Study Adds

e Hospital engagement in electronic health information ex-
change (HIE) has increased over the last decade but lags
behind other types of health information technology.

e One proposed reason for slow growth in HIE is provider
concerns that sharing information with other provid-
ers could lead their patients to seek care elsewhere.
However, from a patient perspective greater HIE would
facilitate improved patient choice of providers.

e When we examined whether HIE results in greater pa-
tient sharing, we found greater patient sharing between
hospitals after joint HIE participation, suggesting greater
patient choice.

e The effect is especially pronounced among hospitals in
completive markets and hospitals that are both large, un-
derscoring provider concerns about competitive implica-

tions and the benefits of HIE for patient choice.

hospitals because patients are now more easily able to seek care
elsewhere, but these patients still must receive care from some-
where, potentially resulting in a gain to other hospitals. Given this
ambiguity and lack of empirical data on these questions, we sought
to assess the impact of HIO participation on patient sharing be-
tween unaffiliated hospitals by examining changes in the volume
of shared patients between hospitals following participation in a
HIO from 2010 to 2016, a period of rapid HIO growth. To do so, we
combined data on the volume of Medicare fee-for-service patients
treated at multiple hospitals over this time period with national sur-
vey data on hospital HIO participation to identify how the volume
of shared patients between pairs of hospitals changed once both
participated in an HIO. We first examined the extent to which the
HIO status of pairs of hospitals that shared patients changed over
this time period and the proportion of patients that were shared
between hospitals that both participated in an HIO. We then spe-
cifically measured whether joining an HIO changed the total vol-
ume of patients shared with other hospitals that participated in the
HIO (likely through lower switching costs) and compared this to
changes in patient sharing volume with other hospitals that did not
participate in an HIO. To examine whether there was a differential
impact across hospitals, we stratified our analysis by the level of
hospital competition in the market and size of hospitals.

2 | METHODS

2.1 | Data

We created a panel of hospital pairs that shared patients from
DocGraph’s 180-day “Root NPI Data” files from 2010 to 2014 and
2014 to 2016 HOP teaming data.’® Both files are derived from na-

tional Medicare fee-for-service claims; DocGraphs transitioned to a
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new approach beginning in 2014 and renamed the dataset. In the
former files, sharing between hospitals occurs when they “partici-
pate in the delivery of health services to the same patient within
180 days ... after another organization or provider participated in
providing health services to the same patient.”*® In the HOP files,
shared patients are defined by counting the number of unique trans-
actions between providers over the course of one year (https://cares
et.com/docgraph-hop-teaming/). To ensure that our results are not
driven by differences in the Root NPl and HOP files, we examined
the correlation between values derived from each file in the one year
(2014) when data are available using both methodologies and found a
Pearson correlation of 0.93 and a Spearman rank correlation of 0.89.
We report the over-time correlation matrix in supporting informa-
tion; correlations were >0.88 across all years, and the shift in meth-
odology is not apparent from the reported correlations (Table S1).
We combined data on the number of shared patients between
hospitals with the 2009-2017 American Hospital Association’s
Information Technology Supplement, a detailed national survey of
hospitals about their use of information technology, to identify pairs
of hospitals that participated in HIOs in each year. We selected a
longer period for survey data to more reliably measure HIO partic-
ipation as described below. We combined these data with the AHA
Annual Survey to capture hospital characteristics including member-
ship in the same multihospital system (to limit our analyses to sharing
that occurs across unaffiliated hospitals), hospital size, market com-

petition, and other control variables.

2.2 | Population

The population under study is all acute care, nonfederal hospitals in
the United States. We combined this sample with data on the annual
number of Medicare beneficiaries shared between hospitals, result-
ing in a hospital-pair-based dataset. Due to Medicare’s cell-size rule
for public data, to be included in the HOP dataset, hospital pairs had
to treat at least 11 shared patients over the course of the year. We
further limited our sample to hospital pairs that were never in the
same multihospital system to focus on the effect of HIO participa-
tion on patient sharing between unaffiliated hospitals (n = 2139 hos-
pitals and 26 609 pairs).

2.3 | Volume of shared patients

The Root NPI and HOP data files capture all types of Medicare fee-
for-service claims. Each observation in the data includes the national
provider identifier of the two treating providers and the number
of unique patients that both treated over the course of the year.
Hospital NPIs appear in the claim for patients in which the hospital
is listed as the organizational NPI. These data therefore reflect treat-
ment for inpatient and emergent care at the hospital as well as hospi-
tal-based outpatient clinics. These data are directed, such that there
are two observations for each pair of hospitals, one representing the
volume of patients first seen at hospital A and then seen at hospi-
tal B and the other representing the volume first seen at hospital B

and then seen at hospital A. However, we chose not to examine the
data by directionality because the volume of shared patients flow-
ing from hospital A to hospital B and from hospital B to hospital A is
highly correlated (Pearson’s correlation = 0.95).

Because the volume of shared patients is highly skewed and con-
tains a few outliers, we used the logarithm of the volume of patients
shared between hospitals and excluded pairs of hospitals above the
ninety-ninth percentile, which could unduly influence statistical

analyses.

2.4 | HIO participation

The AHA IT Supplement includes a question on HIO participation
that asks, “Please indicate your level of participation in a state, re-
gional, and/or local health information exchange (HIE) or health in-
formation organization (HIO).” Hospitals were coded as participating
in an HIO if they selected the response, “HIE/HIO is operational in
my area and we are participating and actively exchanging data in at
least one HIE/RHIO” in a given year. Hospitals were also coded as
participating if data were missing in a given year but the hospital
indicated participating in an HIO in both the preceding year and the
following year. Hospitals were coded as not participating in an HIO
if they indicated that they were not participating in an HIO, or that
no HIO was available. Hospitals that did not respond in a given year
were coded as not participating in an HIO if they indicated not par-
ticipating in an HIO in either the prior or following year and did not
indicate participating in an HIO in either year.

For each pair of hospitals, we created two indicator variables,
one of which indicated whether only one (but not both) hospital par-
ticipated in an HIO, and the other indicating if both hospitals partic-
ipated in an HIO.

2.5 | Covariates and stratifying variables

To account for the potential that contemporary changes in other
hospital characteristics could bias our results, we included charac-
teristics of each hospital in the pair in all models. These characteris-
tics included whether the hospital was a general acute care facility
or specialty facility, whether the hospital was a member of a mul-
tihospital system or network, teaching status (none, minor, major),
size (small < 100 beds; medium (100-399 beds) or large > 400 beds),
ownership type (government, nonprofit, for-profit), market share,
and market concentration. To facilitate examination of the effect of
HIO participation in markets with different levels of competition, we
created a binary measure of competition by splitting the measure of
market concentration at the median (those with hospital bed-based
Herfindahl-Hirschman indices above/below 0.146).

2.6 | Analysis

We first described growth in hospital-level HIO participation from
2010 to 2016. We then describe growth in hospital-pair HIO par-
ticipation by dividing pairs into three groups: pairs in which neither
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hospital, only one hospital, or both hospitals participated. We report
the proportion of all shared patients that were shared by pairs of
hospitals in each group in each year.

To examine whether the volume of shared patients between
hospitals changed following hospital HIO participation, we created
a hospital-pair fixed effect model estimating the total log-volume of
Medicare patients shared between each pair of hospitals based on
the HIO participation status of the two hospitals. We included year
fixed effects and characteristics of each hospital as covariates and
used multiway clustering to cluster the standard errors by both hos-
pitals in each pair.

We would find evidence supporting our primary hypothesis
that joint HIO participation was associated with increased shared
patients if the coefficient on the indicator for both hospital par-
ticipating was positive. No association between the indicator that
only one hospital participates in the HIO and patient sharing volume
would provide further support for our proposed causal mechanism—
that HIO connectivity through both hospitals participating is driv-
ing switching—while a negative, statistically significant coefficient
would indicate that patient 'stickiness’ increased when one hospital
joined an HIO but the other did not.

Next, we added an interaction between HIO participation and a
binary indicator of high or low market competition to examine rel-
ative change in patient sharing following HIO participation in more
and less competitive markets. Finally, to identify differences in pa-

tient sharing by hospital market position, we included a three-way

TABLE 1 Hospital sample
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interaction term between HIO participation status, and the size of

both hospitals in each pair (eg, small-small, small-large).

We conducted four additional tests to further validate the ob-
served trends. First, we conducted a falsification test to examine
whether our findings could be driven by ongoing differences in the
rate of increase in patient sharing among hospitals that both joined an
HIO and those that did not participate in an HIO that could have oc-
curred prior to the HIO participation decision due to a secular trend
or another reason unrelated to HIO participation. Second, we recre-
ated our primary model using hospitals that were not in the data in all
years. We first recreated the panel including all hospitals with data in
at least five of the seven years from 2010 to 2016 and then recreated
the panel including all hospitals with any data in that time period.
Third, we divided our sample to hospital pairs that were less than 100
miles from one another and hospitals that were over 100 miles from
one another. Because most HIOs are regional, we would only expect
to see an association between HIO participation and hospitals in the
same region. A null result in the “over 100 miles” model would pro-
vide evidence that this was not simply due to hospitals participating
in an HIO exhibiting homophily regardless of connectivity.

Finally, we limited our sample to less volatile markets by charac-
terizing hospital referral regions by three characteristics: (a) the rate
of change in nonfederal acute care hospitals within each HRR from
2010 to 2016, defined as the difference between the maximum and
minimum number of such hospitals in the HRR and divided by the av-

erage number in the HRR, (b) the proportion of hospitals in the HRR

In balanced panel Notin panel All hospitals

characteristics (2016) (n = 2139); % (n=2460);% (n=4599);% P-value
HIO participation 48.9 64.4° 55.6 P <.001
Size
Small 49.7 54.3 52.1
Medium 37.9 38.2 38.1 P <.001
Large 12.4 7.5 9.8
Ownership
Government 25.3 17.6 214
Nonprofit 60.4 59.7 60.0 P <.001
For-profit 14.4 22.7 18.9
Organizational status
System member 58.0 68.4 63.6 P <.001
Network member 37.8 34.8 36.2 P=.033
Teaching Status
Non-teaching hospital 68.3 72.0 70.3 P <.001
Minor teaching hospital 24.5 24.5 22.9 P=.98
Major teaching hospital 7.2 3.5 5.2 P <.001
Market
Hospital system market 0.18 0.18 0.18 0.887
concentration
Hospital system market share  13.1 14.7 13.9 P=.001
General acute care hospital 97.6 92.0 96.0 P <.001

2Estimate based on all respondents to the AHA IT Supplement Survey in 2016, n = 1621.



132

EVERSON anp ADLER-MILSTEIN

|HSRHea1th Services Research H

80%

1046

0% e 6T%

60%

2 50%

da

40%

30%

With

20%
10%

Percent of Patients Seen by Two Hospitals
in 30

0%

2010 2011 2012

Hospitals
—a—Neither Hospital Participates in an HIO
—#-Only One Hospital Participates in an HIO
—a—Both Hospitals Participate in an HIO

2013 2014 2015 2016

that participated in an ACO by 2016, and (c) change in hospital sys-
tem affiliation from 2010 to 2016, measured as changes in each hos-
pital in each HRR’s system affiliation, divided by the average number
of hospitals in the HRR. We then defined relatively stable markets
as those below the 75th percentile on all three measures. This di-
vided the sample into approximately two halves. We then examined
whether the relationship between HIO participation and volume of

shared patients remained in more stable markets.

3 | RESULTS
Our balanced panel included 26 609 hospital pairs each year, repre-
senting 2139 unique hospitals. Characteristics of the balanced panel
relative to all acute care, nonfederal hospitals in the AHA Annual
Survey (n = 4599) are reported in Table 1. Relative to all hospitals,
hospitals in the balanced panel are more likely to be large (12.4 per-
cent compared to 9.8 percent of all hospitals), more likely to be major
teaching hospitals (7.2 percent compared to 5.2 percent) and less likely
to be members of a system (58.0 percent compared to 63.6 percent).
Included and excluded hospitals were similar across other measures,
such as network membership, market share, and market concentration.
In our sample, hospital participation in HIOs increased markedly
over the course of the study period (Figure 1), which translated to
a greater proportion of patients that were shared between unaffili-
ated hospitals that both participated in an HIO. Specifically, in 2010,
5 percent of patients that moved from one hospital to another were
shared by hospitals that both participated in an HIO. By 2016, the
percent of patients that transitioned between hospitals that both par-
ticipated in an HIO increased to 41 percent. Meanwhile, the percent
of patients shared by hospitals where only one hospital participated
in an HIO increased from 26 percent to a high of 48 percent in 2013
and then declined to 41 percent in 2016, and the percent moving be-
tween hospitals where neither hospital participated decreased from
69 percent in 2010 to 18 percent 2016. The proportion of hospital
pairs connected by HIO participation without regard to patient vol-
ume was similar and is reported in Figure S1. Trends were also similar

when we compared our sample to the unbalanced sample (Figure S2).

1200 FIGURE 1 Trend in volume of
shared patients treated by two hospitals
1000 within 30 days, by hospital-pair HIO
participation status. Error bars represent
800 " 95% confidence intervals. Data from
E: 2009-2016 American Hospital Association
600 % Information Technology Supplement and
400 = 2010-2013 medicare physician shared

patient patterns files and 2014-2016
200 HOP files [Color figure can be viewed at
wileyonlinelibrary.com]

We observed no change in the total volume of shared patients
between hospitals when one hospital participated in an HIO and the
other did not participate. In contrast, we observed a statistically sig-
nificant increase in patient sharing when both hospitals participated
in an HIO of approximately 2.6 percent (representing an increase
from 78 to 80 shared patients per pair, P =.008, Figure 2; full regres-
sion results available as Table S2, column 1). In more competitive
markets, we found a consistent, statistically significant increase in
patient sharing when both hospitals participated in a HIO of 3.1 per-
cent (P = .030). The association between both hospitals participat-
ing and patient sharing in markets below the median in competition
was 2.0 percent (P = .029). Finally, when we examined the effect of
HIO participation on patient sharing for hospitals of different sizes
(Figure 3), we did not observe statistically significant changes when
one hospital in the pair participated in an HIO. However, we did ob-
serve statistically significant increases in shared patients when pairs
comprised of two small or two large hospitals both participated in
an HIO (increase of 3.7 percent, P = .016 for small hospitals and 4.3
percent, P = .007 for large hospitals).

In our falsification test, in which HIO status from the follow-
ing year was used, we did not observe an association between
only one or both hospitals participating in an HIO and the vol-
ume of shared patients (P = .25 and P = .13, respectively; Table
52, column 2). Our findings were robust to including hospital pairs
that were missing one year of data (n = 337 559); however, when
we recreated the model and included all available observations
(n = 648 085), the association in our primary model was no lon-
ger observed (P = .322) and the point estimate of the association
was small, likely due to noise introduced by missing data in some
years (Table S2, columns 3 and 4). When we limited our sample
to hospital pairs within 100 miles of one another (which made up
75 percent of pairs), we observed an association between both
hospitals participating in an HIO and sharing of patients that was
slightly stronger than our primary model of 3.2 percent (P = .001).
There was no association between HIO participation and patient
sharing among hospitals that were over 100 miles away from one
another. When we limited our sample to hospitals in more stable

markets (n = 92 820, or 50 percent of the full sample), we observed
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a continued association similar in magnitude to our main result (2.3
percent, P =.028).

4 | DISCUSSION
In this study, we used data on the volume of Medicare patienst
shared between hospitals to generate the first national quantitative
evidence on the impact of HIE on sharing of patients between hos-
pitals. Over the years of the study, the proportion of hospital pairs
that both participated in an HIO increased notably as did the sharing
of patients between hospital pairs that both participated in an HIO.
When both hospitals in a pair participated in an HIO, the volume
of patients shared between them increased, and this relationship
was of greater magnitude in competitive markets where patients are
more likely to have multiple choices of hospitals. By reducing the
“cost” of switching providers, HIOs may reduce providers' economic
advantage while facilitating greater choice among patients.

By 2016, 41 percent of patients shared between hospitals were
shared by hospitals that both participated in an HIO, representing

= Only one hospital (first listed) Participates in HIO
m Both Hospitals Participate in HIO

a notable increase from 5 percent of shared patients in 2010. The
overall moderate level of connectivity indicates that, by 2016, work
to foster hospital participation in HIOs remained incomplete. The
relatively large volume of shared patients in which only one hospi-
tal participated in an HIO in 2016 (also 41 percent) further indicates
that continued growth in HIO participation is needed. Given the fre-
quency with which one half of a pair of hospitals participates in an
HIO, increased adoption is likely to shift hospital pairs from only one
using an HIO (which, for that pair, is likely the same as neither using it)
to both hospitals participating in an HIO. Since 2013, when the vol-
ume of patients shared between pairs in which only one hospital used
HIO was at a maximum, increased HIO participation has been more
likely to lead to both hospitals participating in an HIO. Continued pol-
icy incentives to increase connectivity, such as those included as part
of the Promoting Interoperability Program and Information Blocking
rule, are likely necessary to encourage greater levels of exchange.
Even with connectivity, impactful use of exchanged information will
likely depend on financial incentives linked to quality and efficiency
that make such use beneficial to hospitals and providers who, in turn,

will demand highly usable exchange technologies.
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Our central finding—that HIO participation increases the vol-

ume of patients shared between hospitals—points toward a societal
benefit of information exchange that complements documented im-
provements in the efficiency and quality of health care.}*” While
competition is often conceptualized and measured as the number
of providers in a market area,'®’ the ability for patients to switch
providers can be limited by switching costs that impose barriers to
changing providers. These switching costs are not directly finan-
cial and instead take the form of time, effort, and potential distress
caused by barriers to accessing and transferring health information
across providers. In the presence of high switching costs, the real
competition between hospitals may be lower than it appears because
patients, as consumers, are only motivated to switch when the ben-
efits of doing so exceed the costs.?° By lowering these costs, HIOs
have the potential to make the provider market more competitive.

For patients, employers, payers, and others concerned about
free choice of provider and the price and quality of health care, this
is likely a welcome development. Recent policy changes focused on
eliminating information blocking and increasing information sharing
by providers and health insurers have been explicitly motivated by
the goal to “empower patients,” and the higher level of sharing we
observe indicates that HIOs may be fulfilling at least part of that
policy goal.?! However, the small magnitude of our findings makes
the real benefit of decreased switching costs through information
exchange somewhat uncertain—it may be that marginal benefits are
small relative to the overall costs of care. On the other hand, greater
levels of connectivity over time and increasing patient knowledge of
the ease of transferring information (as it becomes more widespread
and taken for granted) may lead to much larger effects than those
observed in these data.

For hospitals and providers, this may introduce some complexity
to patient and population management, which may be only partially
mitigated by information exchange. For instance, Accountable Care
Organization (ACOs) might find it more challenging to ensure quality
and efficiency of care if patients are more apt to seek care outside
the ACO.?%2% Also relevant to hospitals and providers, our results
validate their concerns about the competitive implications of elec-
tronic health information sharing. Our finding that HIO participation
was associated with increased patient sharing helps to explain prior
findings that hospitals do not preferentially develop HIE with hos-
pitals with which they share many patients (with whom they may
compete),?* that larger hospital system sizes are associated with de-
creased likelihood of HIE,” and that hospitals prioritize HIE within
their system at the expense of HIE with unaffiliated hospitals.?® That
is, hospitals and hospital systems may be less inclined to engage in
HIE in order to retain market power through preserving high switch-
ing costs. Furthermore, stratified analyses indicated that the overall
increase in shared patients between hospitals following HIO partic-
ipation is driven by hospitals of the same size and in more competi-
tive markets. This reinforces the concern that patients may switch to
similar hospitals that are often viewed as the predominant compet-
itor (ie, those that occupy a similar market position) if they are in a
competitive market with choice of hospital.

Our results suggest that current policy efforts, particularly those
under the Trusted Exchange Framework and Cooperative Agreement
(TEFCA) and Information Blocking regulations, which aim to ensure
that health care providers exchange information with a broad group
of other providers, are likely to result in greater ability of patients to
move across providers.? TEFCA in particular envisions a single “on-
ramp” in which a provider that joins a given HIO can engage in HIE
with providers that have chosen to connect to other HIOs. While our
results cannot specifically address the extent to which hospitals re-
frain from HIO participation when their primary competitor(s) have
joined, or choose to join an HIO that differs from the one that their
primary competitor(s) have joined, TEFCA will help curb such stra-
tegic pursuit of HIE. A key outcome may be that the magnitude of
change in shared patient volume from joint HIO participation, which
was modest in our study, increases, reflecting even greater ability of

patients to seek care from multiple providers.

4.1 | Limitations

Our study is subject to several limitations. One important limitation
of this analysis is that we are not able to directly measure whether
two hospitals that share patients and both report HIO participation
are participating in the same HIO. There are some markets in which
multiple HIOs are operational, but this is not common. Further, even
if two hospitals participate in different HIOs, our estimate of the
effect of joint HIO participation on shared patients would represent
an underestimate, since the effect of joint participation is biased
downwards by the effect of participation in different HIOs. A second
limitation is that we only examined HIO participation when there are
other available forms of HIE that could allow two hospitals to share
patient information.?” However, there is not a data source that al-
lows us to measure hospital engagement in these other forms of HIE
over our study period. This limitation is likely to bias the association
between HIO and patient sharing to the null because comparator
hospitals may engage in other forms of HIE. A third limitation is that
we focus on the association between HIO participation and patient
movement between unaffiliated hospitals: Because hospitals in the
same system may share the same EHR or otherwise ease information
transfer, our findings may not be generalizable to hospital pairs in
the same system. A fourth limitation of our study is that our measure
of shared patients reflects all patients treated by the two hospitals
regardless of the length of their medical history at a given hospital.
Any observed effect may be more pronounced for patients with long
histories at a given hospital, for whom the cost of switching may be
higher. In addition, our analysis is focused on hospitals only and may

not apply to other care settings, or to non-Medicare patients.

5 | CONCLUSION

In this study, we provide quantitative evidence that HIOs facilitate
patient sharing between hospitals, likely by making it easier to move
health information from one hospital to another. For patients, this
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dynamic is clearly positive: It likely represents a facilitation of greater
choice of hospital while reducing the economic advantage of provid-
ers. Froma provider perspective, this same effect could be unwelcome
if it reduces their economic advantage and increases competition.
Combined with our observation that, as more hospitals participate
in an HIO, each new participant is able to exchange informaton for
a larger proportion of their shared patients, these findings provide
additional motivation for public policy efforts that support HIOs to

enhance patient choice and competition between hospitals.
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