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[title] The Role of State Policy in Fostering Health Information Exchange in the United States
[highlight] By focusing on 12 specific dimensions across the four categories of governance, financial
sustainability, uses and users, and data protection, health care leaders and policymakers can spur increased use

HIE.

[summary/abstract]

Summary

It is widely agreed that health information sharing holds enormous potential to improve health
care productivity. While the adoption of electronic health records in the United States over the
past 15 years has been impressive, the use of data — and subsequent improvements in health
care productivity — have been disappointing. This paper considers the role that state policy
plays in the adoption and use of health information exchange (HIE) across providers. We built a
novel database of state laws from 2000 through 2019 that tracks 12 dimensions of policies that
may facilitate HIE usage. The dimensions fall along four categories: clarifying HIE governance,
strengthening financial stability, specifying the uses and users of an HIE, and protecting the
underlying data. We find that regulations related to privacy protections and HIE financial
viability have substantial effects on information sharing. The category that has the strongest
relationship with health information sharing is related to data protection. In states that add a
dimension making the protection of data less costly, HIE usage increases by 18%. Within the
category of data-protection measures, one stands out: enacting legislation that has patients
participate by default leads to a 16% increase in usage. Adding a dimension for each of the

other three categories leads to a 4% increase in HIE usage, although only the relationship with



financial sustainability is measured precisely enough to be statistically significant. In particular,
states that set up the ability to charge participant fees and authorize the HIE to request state,
federal, and private funding achieve greater health information exchange. These results point
to policy levers that can catalyze the use of digital tools to improve health and lower health

care costs.

[main text]

Health care delivery involves gathering information, making inferences, and communicating
findings across providers and with patients. As a result, it has long been recognized that health
information technology (health IT) holds enormous potential to improve productivity.! A 2005
RAND study estimated that health IT adoption could save the U.S. health care sector between
$142 billion and $371 billion over a 15-year period.? In light of this potential, policymakers have
stressed the use of health IT as a mechanism to improve both efficiency and clinical outcomes.
The 2009 Health Information Technology for Economic and Clinical Health (HITECH) Act
allocated $30 billion to increase adoption of health IT by subsidizing electronic health record
(EHR) acquisition costs, changing reimbursement rules, and providing technical support.
Critically, the HITECH incentives were contingent on providers attesting to their meaningful use
of electronic health records according to regulatory standards and benchmarks, including

standards for electronic health information exchange.

The subsequent rise in EHR adoption across hospitals and doctors’ offices has been impressive.
Although EHRs have been used since at least the early 1960s, fewer than 10% of hospitals (and

fewer than 20% of physicians) were using EHRs prior to the HITECH Act.! Remarkably, by 2014,



97% of reporting hospitals had certified EHR technology.?

Despite the enormous level of investment and potential, the estimated impact of health
information sharing has been disappointing so far. We recently reviewed the medical and
economic literature on the effects of health IT on clinical quality, productivity, and workers,
examining nearly 1,000 papers.* The literature suggests that health IT improves clinical
outcomes and lowers health care costs, but (i) the effects are modest, (ii) it takes considerable
time for these effects to materialize, and (iii) there is much variation in the impact of IT across
providers. It appears that health care providers require time to learn how to manage new tools
made possible by the health care records system finally entering the digital age. These facts are
consistent with lessons from other industries, where the management of new technologies is

an important driver of IT productivity gains and heterogeneity.>®

A primary way to unlock the potential for digital health is through health information exchange
(HIE). An HIE serves as a repository of health information that facilitates the tracking of patient
care across providers, and often allows users to communicate within the HIE. HIEs are typically
organized by Health Information Organizations (HIOs) consisting of regional payers and
providers. Surveys of HIOs reveal the evolution of their capabilities and ongoing challenges.” In
addition to facilitating the sharing of data, the HIOs are increasingly offering services such as
analytics, quality measurement, and the creation of disease registries. Key challenges for HIEs
are financial viability and the management of patient consent rules, state regulations, and

other concerns about privacy and confidentiality.



These challenges manifest in wide variation in the ability of HIEs to share data across providers
and payers in a timely way.® Some evidence suggests that HIEs can improve quality of care. For
example, a study of hospital discharges for acute myocardial infarction patients in Florida from
2011-2014 found that hospitals participating in HIEs had lower readmission rates.® Similarly,
physician offices with robust health information sharing capabilities have been found to have
5% lower Medicare spending while maintaining quality.'® Going forward, there is an increasing
sense that HIEs will benefit from policy initiatives where HIEs play a central role in freeing data
from “walled gardens” controlled by EHR vendors to ensure privacy and usefulness to health
care providers.!! This is an active area of debate, and recent federal regulation provides a

framework to standardize data sharing that may lower costs of HIEs.1%13

This paper considers the role that state policy plays in the diffusion of health information sharing in the
United States. The existing literature and evidence on factors impacting HIE, including policies, has
been noted to have very significant limitations. Some of the policy research limitations include case
studies, purely cross-sectional analysis, or a limited focus on only a few policy dimensions. 1411617
More robust analysis of the impact of policy on HIEs requires more robust legal data. For example, a
2018 study identified an association between HIE engagement and three legal dimensions (HIE
authorization, incentives, and consent models) in an exploratory analysis, but noted that their cross-
sectional legal data prevented causal inferences.!> Other important policy research has focused on the
significance of a few legal dimensions. For example, tougher state privacy laws have been found to
slow its diffusion.> Meanwhile, the growth in health IT was accompanied by similarly substantial

adoption of state statutes and regulations to regulate it. In the absence of strong evidence-based



policy recommendations, the resulting landscape has a wide dispersion across states in the legal
environment governing health information sharing. This study aims to fill a significant gap in the
existing literature by incorporating new longitudinal legal data on multiple dimensions of HIE

regulation.

In order to investigate the role of state policy, we constructed a new panel dataset that
describes the legal environment along 12 dimensions related to health information exchange in
each state on December 31 in every year between 2000 and 2019. We describe how state
policy environments have changed over time. We then test whether health information sharing
responds to changes in state laws that aim to promote its growth and usage. The findings can
help health systems and providers better understand the obstacles and opportunities in HIE and
inform health policy reforms aimed at facilitating the use of modern digital tools to improve

health and health care productivity.

Data & Methods

Tracking Health IT Adoption & Usage

An advantage of the interest in health IT and its potential to improve health care is that there are high-quality
data on its adoption and usage at the provider level. Our primary source is the surveys of hospitals conducted
by the American Hospital Association. These surveys include a detailed list of health IT capabilities and usage for
more than 2,500 hospitals that answered questions in both early and late waves of the survey from 2007 to
2018. We use the AHA-IT survey because it is comprehensive in the range of capabilities measured. Trends and
other patterns reported in the AHA-IT data are similar when using other sources of data, including surveys by

the Healthcare Information and Management Systems Society and adoption information from the Centers for



Medicare & Medicaid Services.)

The AHA-IT survey includes five questions related to health information sharing consistently
over time. The survey asks whether the hospital can “electronically exchange/share” different
types of data. These include (1) patient demographics, (2) laboratory results, (3) medication
history, (4) radiology reports, and (5) clinical record. Hospitals report whether they can share
each type of data with hospitals inside their system and hospitals outside their system. Our
primary outcome is an HIE Usage Index, which measures a hospital’s sharing of data outside of
their system. This is calculated as the share of these five external-sharing capabilities. We
analyze changes in this adoption index between 2009 — just prior to the subsidies from the
HITECH Act — until 2015, the end of the period when the AHA-IT survey questions were asked
in a consistent manner. We report results from this specification because our main goal is to
analyze the types of laws that matter for HIE usage relying on the most reliable data available.
While ending in 2015 is a limitation compared to a more recent year, the AHA-IT survey shows
that hospital membership in an HIO grew from 51% to 62% between 2015 and 2019, so there is
still room to grow. Further, we constructed a proxy for HIE usage from 2009-2019 by
incorporating survey items that are available for later years, and we find that the results are
qualitatively similar though less precise, as expected given the noise introduced by this
method. In the end, we believe the relationships established using the more-accurate 2009—
2015 timeframe are applicable to policy makers today. We also supplement this analysis with
measures of health information sharing within hospital systems that are also asked in the AHA-

IT supplement (although, it is less clear whether or how laws on privacy would impact internal,



closed-system uses of health information).

Novel HIE Law Database

To investigate the role of state policy on health information sharing, we built a new panel
dataset of legal impediments and catalysts for joining and maintaining an HIE. Our database
required collecting, reading, and coding laws with any relation to HIEs, their amendments, and
their repeals to describe the legal environment in each state in years between 2000 through
2019; our model is informed by and expands on the protocol for HIE policy surveillance
established by Schmit, et al. in 2017.18 The construction of our dataset is described more fully

in the Appendix.

Our database tracks when state policies became more (or less) supportive for health
information sharing along four broad categories where laws can clarify: (1) governance, (2)
financial sustainability including state subsidies, (3) uses and users, and (4) data protections.
Specifically, we coded 12 questions related to these categories shown in Table 1, which also
reports the ex ante hypothesis of whether the presence of the dimension in state law is likely to
spur adoption established in prior work.8

PRODUCTION: PLEASE BEGIN TABLE 1
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Under governance, we ask questions about the state’s role in creating and operating a viable
HIE in a market or in the state as a whole. When it comes to financial sustainability, we track
whether the state directly subsidizes the creation of HIEs or whether the funding streams are
clarified under the law in the state. We also consider immunity from liability as part of the
incentives established by the state. The database also records whether the law specifies the
uses and users of an HIE, as this can spur participation and usefulness. For example, most HIEs
may be used by public health agencies for surveillance of infectious disease, which informs
policy both during the current pandemic, as well as seasonal outbreaks of diseases such as
influenza. Other users include payers and providers, where the combination of data feeds can
be particularly informative. Much of the database characterizes data protections for privacy,
confidentiality, and security of patient data. For example, greater patient control of data
access is expected to raise the cost of establishing an HIE. In particular, some states require
patients to opt into data sharing (i.e., active consent), while others require patients to opt out
(i.e., passive consent). Such default “nudges” in the choice architecture of HIE participation are
expected to have large effects on participation, similar to effects found in the areas of organ
donation®® or retirement savings.?° If patients have to opt into data sharing, the expectation is
that HIE will be less used. As a result, the implementation cost and the potential coverage of

the data will likely affect HIE usage.

When we measure changes in states’ legal environments, we summarize the factors in Table 1
with a summary HIE Law Index. This is simply the sum of the dimensions present in the state,

where we normalize the measures such that a higher score is predicted to increase HIE



adoption ex ante. We also disaggregate the index and consider each of the dimensions

separately.

Analyses

We report time series and cross-sectional comparisons of health IT usage and policy variation.
We then explore the relationship between the legal environment and the use of health IT with

the following model for provider p in state s:

AYps = Bo + B1ALs + &5 (1)

In this equation, 4Y), is the change in the HIE Usage Index from 2009 to 2015 described above. AL
represents the change in the HIE Law Index over the same time period. The goal of long-differencing the
outcome and the legal variables is to estimate the cumulative impact of the law changes, as we expect
an adjustment period between the time laws are passed and provider behavior changes. (A full analysis
of the dynamics of provider behavior changes in response to changes of the laws is an active area of
research and beyond the scope of this paper.) The long differencing also controls for state fixed effect:
unobservable characteristics of states that do not change much over time. We cluster the standard
errors at the state level to reflect the nature of the variation in the legal changes, and we weight
observations by hospital size (number of beds) in the baseline year so that the analyses are more

representative of providers in relation to the number of patients they treat.

Results

Health Information Exchange Laws & Usage Over Time



Health information sharing has surged over time along with changes in the policy environment. Figure 1

displays two time series.

PRODUCTION: PLEASE BEGIN FIGURE 1

[title] Figure 1. HIE Law Prevalence & HIE Usage

[caption] Two time series are plotted: The share of health information exchange policy dimensions
that are present in state legislation, averaged across states each year, is shown in green (left vertical
axis). The HIE Usage Index is the fraction of health information capabilities for sharing across health
care providers weighted by hospital beds (a size measure) in each state and then averaged across

states in each year. This is shown in orange (right vertical axis).

Notes: Share of HIE policy dimensions, range is 0.0 to 1.0, where 1.0 represents all states with laws
addressing all of the dimensions.. HIE Usage Index, range is 0.0 to 1.0, where 1.0 represents all
hospital in all states having the full set of cross-hospital information-sharing capabilities measured

in the AHA-IT survey. .

Source: The authors

PRODUCTION: PLEASE END FIGURE 1

First, state legislative activity is measured using the share of the 12 dimensions of our state-law
database that are present in the state in a given year and then averaged over all states to arrive at a
time series. The average share of the legal dimensions present across states rose from less than 7% in

2000 to 36% by 2015. The growth has an inflection at the time of the HITECH Act, levels off and begins to



fall as the HITECH subsidies begin to be exhausted.

Second, given that our legal measures are at the state-year level, we aggregate the provider level HIE Usage
Index described above to the state-year level, weighting by beds to reflect hospital size, and then averaged this
measure across states each year. This weighted average of the share of capabilities across hospitals rose from
less than 12% in 2007 to over 70% by 2015. Figure 1 shows that the two series move together quite closely. This
is likely due to a combination of policies responding to changes in health IT usage and laws affecting adoption.
(Alternative measures of health IT capabilities show similar increases in adoption, including the share of within-

network data sharing capabilities and the share of hospitals with an electronic health record.)

HIE Laws & Usage Across States

In addition to variation over time, there is also substantial cross-sectional variation in the policy
environment across states. Figure 2 shows a map of the HIE Law Index in 2015.

PRODUCTION: PLEASE BEGIN FIGURE 2

[title] Figure 2. HIE Law Index in 2015

Notes: This map shows the HIE Law Index for each state in 2015: the number of 12 dimensions predicted to
increase in HIE adoption as shown in Table 1, normalized such that a positive value for each question
predicts greater HIE adoption. Quartiles are shown in different shades of blue, darker shades reflecting
more pro-HIE laws. Alaska and Hawaii are not shown but have values of 6 and 0, respectively.

Key:

Dark blue [7-8]

Medium-dark blue [4—6]

Medium-light blue [1-3]

Light blue [0]



Source: The authors
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In 2015, no states had laws that positively address more than 8 of the 12 dimensions. States in the top
quartile have 7 or 8 dimensions, while those in the bottom quartile are all zero. Figure 2 shows there is
substantial spatial variation with no obvious systematic differences by economic or political factors. The
most pro-HIE laws are in Texas and the mid-West, with the anti-HIE environments in states in the deep

South, Rocky Mountains, and Great Lakes.

In the Appendix, two columns of Table Al characterize states that are above- or below- median in the
HIE Law Index in 2015 (i.e., more- or less-supportive laws). The policy environments were fairly similar in
2009, which is not surprising given the large rise in legislation was just beginning at that time. By 2015,
the above-median states passed laws with more-supportive policies, adding about two dimensions,
while the below-median states stayed at their 2009 level. These two sets of states are similar in terms
of demographics, with similar age and racial composition. More-supportive policy regimes are found in
states with slightly higher incomes and lower poverty rates (11.3 versus 12.1). The political leanings are
also similar across these two sets of states, as measured by the share voting for the Democratic

nominee in presidential elections.

The comparison is similar for the HIE Usage Index, as shown in the last two columns of Table Al. The
measure is higher in the above-median states by definition — the difference is approximately 0.2 in an
index that ranges from 0 to 1. The HIE Usage Index was fairly similar across these states in 2009. States

with more information sharing have somewhat higher incomes (568,000 versus $62,000) and lower



levels of the uninsured (7.9% versus 9.2%). Politically, there is no strong pattern, with high-HIE states
less likely to vote Democratic in the 2008 presidential election, and more likely to vote Democratic in

2012 and 2016.

Changes in State HIE Policy Predict Growth in HIE Usage

So which state policies spur HIE usage? We estimate the relationship in equation (1) by
regressing our measures of the growth in HIE Usage Index on the growth in the HIE Law Index.
Figure Al shows a map of the growth in HIE Law Index across states from 2009 to 2015 and
suggests that there is much variation across states. High-growth states are spread out across
the northeast, southeast, and the Plains states. In fact, there is considerable heterogeneity
within every region of the United States, with no concentration of states that had low to
moderate growth. While we examine the long difference in the HIE Law Index from 2009 to
2015, the growth is monotonic within states: 32 states see only increases in the index, 17 have

no changes, and one state (Indiana) saw a reduction (i.e., HIE laws that were repealed).

Table 2 presents our main results. As expected, the change in HIE usage is positively and
significantly associated with changes in our legal index with a coefficient of 0.0135 and a
standard error of 0.005.

PRODUCTION: PLEASE BEGIN TABLE 2
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To place this estimate in context, Figure A2 shows a scatter plot of the relationship. There is a
mass point at zero — states like New Jersey, Texas, and Oregon did not change their laws over
this time period and there is another set of populous states whose growth in the HIE Law Index
is five, such as Massachusetts and Wisconsin. The point estimate of 0.0135 in Table 2 suggests
that moving from states that had no change in the HIE Law Index to states that added 5
dimensions of would increase their HIE Usage by 6.8 percentage points. Recall that the average
change in HIE Usage is 52%, so this increase represents a 13% increase compared to the
average. This is a non-trivial magnitude and suggests that the legal environment could be very

important for HIE.

When we look at each category of the legal index, the measure that has the strongest
relationship with health information sharing is related to data protection laws. In states that
add a dimension making the collection and use of data less costly, the HIE Usage Index
increases by 9 percentage points (18% of the mean). Introducing laws clarifying governance,
setting out the uses and users of the HIE, and strengthening the financial sustainability of
exchanges increases the HIE Usage Index by approximately 2 percentage points, although only
the relationship with financial sustainability is measured precisely enough to be statistically

significant.

These indexes are useful as summary measures to test what types of laws matter for health

information sharing. Table A2 reports results for each dimension in order to examine which ones are



driving the overall results. (These measures are not independent, so some caution is warranted
regarding the likelihood of finding a significant relationship when conducting multiple hypothesis tests.
We regard the summary index results in Table 2 as testing largely independent hypotheses and Table

A2 is a way to unpack those overall results.)

All of the measures that we predicted would increase HIE usage are found to be positively correlated
with actual usage. In terms of sustainability and financial incentives, the states that set up the ability to
charge participant fees are found to increase the HIE Usage Index by 10 percentage points. Adding the
authority to request state, federal, and private funding also seems important for successful health
information exchange (a 6 percentage-point increase). In terms of various measures of data
protection, one measure stands out: enacting legislation that has patients participate by default leads

to an 8 percentage-point increase in HIE Usage Index.

In the Appendix, we report results for additional measures of health IT usage, namely the
share of within-system sharing capabilities at the hospital. Given that the laws related to HIE
were specifically geared toward external sharing, we expect the relationships to be weaker.
That said, they may well be complements when investing in health IT infrastructure. The
results show that laws related to external sharing are also related to within-provider sharing,
but the results are, indeed, weaker. Three of the measures are the opposite sign, and only the
data-protection index is statistically significantly related: adding one dimension increases the
change in within-provider health information exchange by 6 percentage points, or 23% of the

mean.



Limitations

This is a descriptive exercise that traces out changes in the policy environment across states
and over time. The relationship between these changes and the use health IT provides a causal
effect of the policies under the strong assumption that factors outside of our model are not

correlated with the policy changes and cause changes in health IT usage directly.

Looking Ahead

Health data sharing is a persistent challenge in U.S. health systems.?%2223 Accordingly, the
federal government continues to aggressively incentivize increased data sharing through laws,
policies, and appropriations. The federal policy efforts include the 2016 21t Century Cures Act
and its subsequent 2020 regulations on “information blocking,” and the release of the 2022
Trusted Exchange Framework.?* In addition to these policies, Congress appropriated $500
million for health data modernization in the 2020 CARES Act in response to the data challenges
faced during the Covid-19 response.?>?® Just as our legal data show substantial state legislative
activity following the passage of the federal HITECH incentives, states may similarly look to
adopt new laws to take advantage of the CARES Act’s data modernization funds. Our findings

can inform these legislative efforts.

Our work shows that state policy can play a large role in setting conditions that incentivize the
use of health IT. Some policies are directly related, such as setting up governance structures,
funding clarity, and even mandating the uses and users of an HIE. Other policies affect the cost

of participation in an HIE, including privacy, confidentiality, and security provisions that protect



health data.

State adoption of these laws is not predicted by political variables or population
demographics. It appears that in a flurry of state legislation at a time of rapid adoption of
health IT, spurred in part by the HITECH Act, led to plausibly exogenous variation in the types

of law changes observed at that time.

While we cannot fully rule out competing explanations, such as unobserved changes in states
that chose laws that are supportive of HIE, we find evidence that state-specific laws related to
the governance of HIEs, the funding of HIEs, and privacy rules that govern whether patients
must opt-in or opt-out of data sharing are strongly associated with state-specific use of health

information exchange.

Notably, many of the HIE laws included in our study were implemented when existing evidence
of impact was limited.* For states looking to encourage further adoption and meaningful use
of these new technologies, this evidence provides suggestions for adopting new laws or
amending existing ones. Direct subsidies and structures that allow for revenue generation
appear important and amenable to policy changes. The evidence also highlights that additional
state privacy protections impose costs on health information sharing beyond those from
existing federal protections.?’ Notably, our findings can also inform federal privacy efforts,
such as the proposed American Data Privacy and Protection Act and the Federal Trade
Commission’s advance notice of proposed rulemaking on commercial surveillance to ensure
that future federal policies are crafted to avoid unintended consequences and costs in health

IT. 222930 Technological innovations that lower these costs while maintaining privacy could



relax this tradeoff and spur the ability of these technologies to live up to their potential of

improving healthcare productivity.

Appendix

Acknowledgments

We thank Leila Agha, David Autor, Carol Propper, Catherine Tucker for helpful discussions. Hea
Akua, Megan Eberts, Hayley Flores, Sarah Gao, Selena Liu, Vivian Lo, Emily Wang, Isabelle Yen,
and Samantha Ying provided excellent research assistance. We acknowledge the MIT
Workforce of the Future Economic Taskforce for financial support. We also thank the U.S.
Centers for Disease Control and Prevention Public Health Law Program for the use of their

Public Health Law Information Platform and assistance in the creation of our legal database.

Disclosures

Ari Bronsoler has nothing to disclose.

Joseph Doyle has nothing to disclose.

Cason Schmit has received funding or compensation as a consultant from the Council of State and
Territorial Epidemiologists; the U.S. Centers for Disease Control and Prevention, and the National
Committee on Vital and Health Statistics.

John Van Reenen has received honorarium, speaking, teaching, or consulting fees from CRA
International, and has received grants from: the Economic and Social Research Centre, European
Research Council, National Science Foundation, International Growth Center, PEDL, Smith Richardson

Foundation, Sloan Foundation, IBM Global Universities Programs, Accenture, Kauffman Foundation.



References
1 Atasoy H, Greenwood BN, McCullough JS. The digitization of patient care: a review of the effects of

electronic health records on health care quality and utilization. Annu Rev Public Health. 2019 Apr 1;40:

487-500. Epub 2018 Dec 19. https://www.annualreviews.org/doi/10.1146/annurev-publhealth-

040218-044206. 10.1146/annurev-publhealth-040218-044206.

2 Hillestad R, Bigelow J, Bower A, et al. Can electronic medical record systems transform health care?
Potential health benefits, savings, and costs. Health Aff (Millwood). 2005 Sep-Oct;24(5):1103-1117.

https://www.researchgate.net/publication/7599567 Can Electronic Medical Record Systems Transf

orm_Health Care Potential Health Benefits Savings And Costs. 10.1377/hlthaff.24.5.1103.

3 Gold M, McLaughlin C. Assessing HITECH implementation and lessons: 5 years later. Milbank Q. 2016

Sep;94(3):654-687. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5020152/pdf/MILQ-94-654.pdf.

10.1111/1468-0009.12214.

4 Bronsoler A, Doyle J, Van Reenen J. The impact of Healthcare IT on clinical quality, productivity and
workers. Ann Rev Economics. 2022 Aug; 14:23-46.

https://www.annualreviews.org/doi/abs/10.1146/annurev-economics-080921-101909. First published

April 4, 2022.

5 Bloom N, Sadun R, Van Reenen J. Americans do IT better: US multinationals and the productivity

miracle. American Econ Rev. 102(1):167-201.


https://www.annualreviews.org/doi/10.1146/annurev-publhealth-040218-044206
https://www.annualreviews.org/doi/10.1146/annurev-publhealth-040218-044206
https://www.researchgate.net/publication/7599567_Can_Electronic_Medical_Record_Systems_Transform_Health_Care_Potential_Health_Benefits_Savings_And_Costs
https://www.researchgate.net/publication/7599567_Can_Electronic_Medical_Record_Systems_Transform_Health_Care_Potential_Health_Benefits_Savings_And_Costs
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5020152/pdf/MILQ-94-654.pdf
https://www.annualreviews.org/doi/abs/10.1146/annurev-economics-080921-101909

https://www.aeaweb.org/articles?id=10.1257/aer.102.1.167. 10.1257/aer.102.1.167

6 Bloom N, Propper C, Seiler S, Van Reenen J. The Impact of Competition on Management Quality:

Evidence from Public Hospitals. 2015;Rev Econ Studies, Oxford University Press; 82(2):457-489.

7 Adler-Milstein J, Garg A, Zhao W, Patel V. A Survey Of Health Information Exchange Organizations In
Advance Of A Nationwide Connectivity Framework. Health Aff (Millwood). 2021 May;40(5):736-744.

Published online 3 May 2021. https://www.healthaffairs.org/doi/abs/10.1377/hlthaff.2020.01497.

8 Everson J, Adler-Milstein J. Gaps in health information exchange between hospitals that treat many
shared patients. ] Am Med Inform Assoc. 2018 Sep 1;25(9):1114-1121.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7646909/. 10.1093/jamia/ocy089.

9 Chen M, Guo S, Tan X. Does Health Information Exchange Improve Patient Outcomes? Empirical
Evidence From Florida Hospitals. Health Aff (Millwood). 2019 Feb;38(2):197-204.

https://www.healthaffairs.org/doi/10.1377/hlthaff.2018.05447. 10.1377/hlthaff.2018.05447.

10 Rodriguez HP, Ciemins EL, Rubio K, Shortell SM. Physician Practices With Robust Capabilities Spend
Less On Medicare Beneficiaries Than More Limited Practices. Health Aff (Millwood). 2022 Mar;41(3):

414-423. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8903048/. 10.1377/hlthaff.2021.00302.

11 Yaraghi N, Lai S. Maintaining health information exchange competitiveness in a new health care


https://www.aeaweb.org/articles?id=10.1257/aer.102.1.167
https://www.healthaffairs.org/doi/abs/10.1377/hlthaff.2020.01497
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7646909/
https://www.healthaffairs.org/doi/10.1377/hlthaff.2018.05447
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8903048/

market. Brookings. October 7, 2021.

https://www.brookings.edu/blog/techtank/2021/10/07/maintaining-health-information-exchange-

competitiveness-in-a-new-health-care-market/.

12 Adler-Milstein J, Garg A, Zhao W, Patel V. A Survey Of Health Information Exchange Organizations In
Advance Of A Nationwide Connectivity Framework. Health Aff (Millwood). 2021 May;40(5):736-744.

10.1377/hlthaff.2020.01497. https://www.healthaffairs.org/doi/10.1377/hlthaff.2020.01497

13 Trusted Exchange Framework and Common Agreement (TEFCA), HealthIT.gov. Content last
reviewed on September 27, 2022. Accessed November 10, 2022.

https://www.healthit.gov/topic/interoperability/policy/trusted-exchange-framework-and-common-

agreement-tefca.

14 Hersh W, Totten A, Eden K, et al. Health Information Exchange. Evidence Report/Technology
Assessment No. 220. (Prepared by the Pacific Northwest Evidence-based Practice Center under
Contract No. 290-2012-00014-1.) AHRQ Publication No. 15(16)-E002-EF. Rockville, MD: Agency for
Healthcare Research and Quality; December 2015. Archived:

https://effectivehealthcare.ahrq.gov/products/health-information-exchange/research.

15 Brown-Podgorski BL, Hilts KE, Kash BA, Schmit CD, Vest JR. The Association Between State-Level
Health Information Exchange Laws and Hospital Participation in Community Health Information

Organizations. AMIA Annual Symposium Proceedings. 2018, 313-320.


https://www.brookings.edu/blog/techtank/2021/10/07/maintaining-health-information-exchange-competitiveness-in-a-new-health-care-market/
https://www.brookings.edu/blog/techtank/2021/10/07/maintaining-health-information-exchange-competitiveness-in-a-new-health-care-market/
https://www.healthaffairs.org/doi/10.1377/hlthaff.2020.01497
https://www.healthit.gov/topic/interoperability/policy/trusted-exchange-framework-and-common-agreement-tefca
https://www.healthit.gov/topic/interoperability/policy/trusted-exchange-framework-and-common-agreement-tefca
https://effectivehealthcare.ahrq.gov/products/health-information-exchange/research

https://scholarworks.iupui.edu/handle/1805/21395.

16 Apathy NC, Holmgren AJ. Opt-in consent policies: potential barriers to hospital health information
exchange. Am J Manag Care. 2020 Jan;26(1):e14.Published January 9, 2020.

https://doi.org/10.37765/AJMC.2020.42148;

17 Feldman SS, Schooley BL, Bhavsar GP. Health information exchange implementation: lessons
learned and critical success factors from a case study. JMIR Med Inform. 2014 Jul-Dec;2(2):e19.

https://medinform.jmir.org/2014/2/e19/.

18 Schmit CD, Wetter SA, Kash BA. Falling short: how state laws can address health information
exchange barriers and enablers. ] Am Med Inform Assoc. 2018 Jun 1;25(6):635-644.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7646865/. 10.1093/jamia/ocx122.

19 Davidai S, Gilovich T, Ross L. The meaning of default options for potential organ donors. Proc Natl
Acad Sci U S A. 2012 Sep 18;109(38):15201-15205. Epub 2012 Sep 4.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3458339/. 10.1073/pnas.1211695109.

20 Madrian BC, Shea DF. The Power of Suggestion: Inertia in 401(k) Participation and Savings Behavior.

Quar J Economics. 2001 Nov 1;116(4):1149-1187. https://doi.org/10.1162/003355301753265543

21 Hochman M, Garber J, Robinson EJ. Health Information Exchange After 10 Years: Time For A More


https://scholarworks.iupui.edu/handle/1805/21395
https://doi.org/10.37765/AJMC.2020.42148
https://medinform.jmir.org/2014/2/e19/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7646865/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3458339/
https://doi.org/10.1162/003355301753265543

Assertive, National Approach. Health Affairs Forefront. August 14, 2019.

https://www.healthaffairs.org/do/10.1377/forefront.20190807.475758/full/.

22 Schmit C, Kelly K, Bernstein J. Cross Sector Data Sharing: Necessity, Challenge, and Hope. J Law Med

Ethics. 2019 Jun;47(2_suppl):83—86. https://pubmed.ncbi.nlm.nih.gov/31298141/.

23. 21st Century Cures Act, 42 USC § 300jj(9). (2016). 45 CFR § 171.200-303 , (2020).

https://www.ecfr.gov/current/title-45/subtitle-A/subchapter-D/part-171/subpart-A/section-171.103..

24 Office of the National Coordinator for Health Information Technology. The Trusted Exchange
Framework (TEF): Principles for Trusted Exchange. January 2022.

https://www.healthit.gov/sites/default/files/page/2022-01/Trusted Exchange Framework 0122.pdf.

25 The Coronavirus Aid, Relief, and Economic Security Act (CARES Act), Pub. L. 116-136, 134 Stat. 281

(2020). https://www.govinfo.gov/app/details/PLAW-116publ136.

26 Public Health Data Modernization Initiative. (2021, December 22). Centers for Disease Control and

Prevention. https://www.cdc.gov/surveillance/data-modernization/index.html.

27 Schmit C, Larson BN, Kum H-C. Data Privacy in the Time of Plague. Yale J Health Policy Law Ethics.
2022;21(1):152-227.

https://scholarship.law.tamu.edu/cgi/viewcontent.cgi?article=2647&context=facscholar.



https://www.healthaffairs.org/do/10.1377/forefront.20190807.475758/full/
https://pubmed.ncbi.nlm.nih.gov/31298141/
https://www.healthit.gov/sites/default/files/page/2022-01/Trusted_Exchange_Framework_0122.pdf
https://www.govinfo.gov/app/details/PLAW-116publ136
https://www.cdc.gov/surveillance/data-modernization/index.html
https://scholarship.law.tamu.edu/cgi/viewcontent.cgi?article=2647&context=facscholar

https://doi.org/10.2139/SSRN.3968130

28 American Data Privacy and Protection Act,, HR8152. Introduced June 21, 2022.

https://www.congress.gov/bill/117th-congress/house-bill/8152/text.

29 Trade Regulation Rule on Commercial Surveillance and Data Security. A proposed rule by the
Federal Trade Commission. August 22, 2022. (2022, August 22). Federal Register.

https://www.federalregister.gov/documents/2022/08/22/2022-17752/trade-regulation-rule-on-

commercial-surveillance-and-data-security.

30 Schmit C, Larson BN, Kum H-C, Curran C. Public Health Informatics Depends On Engagement With
Privacy Legislation. Health Affairs Forefront. October 28, 2022.

https://doi.org/10.1377/FOREFRONT.20221027.571505



https://doi.org/10.2139/SSRN.3968130
https://www.congress.gov/bill/117th-congress/house-bill/8152/text
https://www.federalregister.gov/documents/2022/08/22/2022-17752/trade-regulation-rule-on-commercial-surveillance-and-data-security
https://www.federalregister.gov/documents/2022/08/22/2022-17752/trade-regulation-rule-on-commercial-surveillance-and-data-security
https://doi.org/10.1377/FOREFRONT.20221027.571505

