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Abstract
Digitization has been a central pillar of structural investments to promote organizational capacity for transformation, and yet 
skilled nursing facilities (SNFs) and other post-acute providers have been excluded and/or delayed in benefitting from the past 
decade of substantial public and private-sector investment in information technology (IT). These settings have limited internal 
capacity and resources to invest in digital capabilities on their own, propagating a limited infrastructure that may only further 
sideline SNFs and their role in an ever-evolving health care landscape that needs to be focused on age-friendly, high-value care. 
Meaningful progress will require continuous refinement of supportive policy, financial investment, and scalable organizational 
best practices specific to the SNF context. In this essay, we lay out an action agenda to move from age-agnostic to age-friendly 
digital transformation. Key to the value proposition of these efforts is a focus on interoperability—the seamless exchange of 
electronic health information across settings that is critical for care coordination and for providers to have the information they 
need to make safe and appropriate care decisions. Interoperability is not synonymous with digital transformation, but a foun-
dational building block for its potential. We characterize the current state of digitization in SNFs in the context of key health 
IT policy advancements over the past decade, identifying ongoing and emergent policy work where the digitization needs of 
SNFs and other post-acute settings can be better addressed. We also discuss accompanying implementation considerations and 
strategies for optimally translating policy efforts into impactful practice change across an ever-evolving post-acute landscape. 
Acting on these insights at the policy and practice level provides cautious optimism that nursing home care—and care for older 
adults across the care continuum—may benefit more equitably from the promise of future digitization.

Translational Significance: Policy and health system efforts to advance digitization have fallen short of 
meeting the needs of older adults across the care continuum. Improving the design, implementation, and use 
of health information technology (IT) in skilled nursing facilities (SNFs)—with an emphasis on the interoper-
able exchange of information to support transitions in and out of this care environment—represents a critical 
step toward age-friendly digital investment. We identify key areas of enabling policy action and strategies to 
mitigate organizational challenges that hinder the translation of enabling policy into meaningful IT-enabled 
environments for SNFs and across the post-acute ecosystem.
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Among the many fronts on which the U.S.  health care 
system is pursuing transformational solutions to achieve 
more affordable, accessible, and high-value care, the center-
piece of the last decade is digitization (1). Significant public 
and private-sector investment has been devoted to achieving 
widespread digitization of health records alongside adop-
tion and use of digital tools that support care delivery. 
With sustained attention to design, implementation, and 
continuous improvement, there are many domains where 
this investment is expected to pay off. In settings with ro-
bust electronic health record (EHR) systems, patient safety 
can be enhanced with computerized entry and checking of 
medication orders (2–4). Population health advancements 
can be fueled by clinical data analytics that identify gaps in 
care and underlying disparities (5–7). Patients have better 
access to their medical information to help them better 
understand their health status and the actions they can take 
to improve it (8,9). More recently, sophisticated algorithms 
driven by artificial intelligence are predicting clinical tra-
jectories and tailored interventions (9). These examples 
represent exciting advancements, yet the net payoff from 
investment in health information technology (IT) has been 
modest and required substantially more effort and invest-
ment than anticipated.

Digitization, it turns out, is the easy part. Digital trans-
formation is a much more complex and incremental under-
taking—one in which the technologies are not the limiting 
step and instead stem from the broader organizational 
changes necessary to implement and use technology in im-
pactful ways (10). When people, policies, and processes 
are not well aligned with the technologies, improvements 
take longer and fall short of the expected value. These is-
sues are particularly apparent in lower-resourced settings 
that struggle to afford advanced IT tools as well as invest 
in the complementary people, policy, and process changes 
(6,11–13). The vision of an integrated, fully IT-enabled 
health care delivery system still has substantial momentum 
behind it. However, meaningful progress will require con-
tinuous refinement of supportive policy, financial invest-
ment, and scalable best practices for implementation and 
sustained change.

As we head into the second decade of work that marks 
a transition from pursuing digitization to achieving dig-
ital transformation, the priorities and levers of change are 
harder to pinpoint. We can no longer rely on prior meas-
ures of progress. Federal investment programs that have 
supported adoption and use of EHRs to date offered 
a ladder of progression from structural capabilities to 
demonstrated use of enhanced capabilities. These efforts 
were limited to hospitals and eligible office-based settings, 
and offered significant flexibility to accommodate different 
provider settings’ capacity and needs. To keep advancing 
our goals, we need to expand these efforts to identify and 
address the most salient design, implementation, and use 
issues that continue to impede progress toward optimal 
IT-enabled care—especially for the patient populations 
most expected to benefit.

Meeting the care needs of older adults is a critical area to 
focus these ongoing and future efforts. This diverse popula-
tion exhibits a range of care needs as they age. Compared to 
younger age groups, they are more likely to have complex care 
needs and interact with many types of health care delivery 
settings that need to be coordinated—spanning from inpa-
tient settings to home-based care. They are also more likely to 
have family caregivers involved in their health and health care 
management, and may require accommodation for different 
levels of digital literacy and digital interest. As a result, digit-
ally supported care for older adults requires not only that they 
benefit equitably from generalized investments already made 
in IT capabilities, but also that specific capabilities are designed 
and tailored to meet their unique needs (14). There is an ur-
gent need to characterize and address current gaps where older 
adults could benefit more fully from digitally supported care.

In this paper, we focus on the interoperable sharing of in-
formation across sites of care as critical for supporting the 
care of older adults. Care transitions, especially upon hospital 
discharge, often lack the robust information sharing practices 
necessary to ensure that follow-up providers have the in-
formation they need to make timely and appropriate care 
decisions (ie, reconciliation of medications, follow-up testing 
needs, etc.) (15,16). Investing in electronic health information 
exchange (HIE) to facilitate data exchange can help. Use of 
HIE supports reductions in inefficiency and improvements in 
patient safety (17). While early focus was on the electronic 
sending and receiving of patient information, interoperability 
is the key policy goal expected to more reliably add value to 
patient care delivery (18). Interoperability establishes addi-
tional benchmarks around the ability to search for and inte-
grate outside information into the local data system of an end 
user (see Figure 1). Without the ability to access information 
within existing workflows, providers are unlikely to be aware 
of or make use of external data resources (19–21).

Policy efforts continue to prioritize the advancement of 
interoperability through structural improvements (updated 
unified data standards and common frameworks for ex-
change) as well as HIE-focused performance measures 
under value-based payment programs (18,22–24). And 
yet, interoperability has been challenging to advance in 
policy and in practice due to a range of technical, legal/reg-
ulatory, economic, and governance challenges (11,25,26). 
Interoperability—and the IT infrastructure that enables 
these capabilities—continues to be lacking in settings and 
contexts most relevant to the care needs of older adults 
(27–29). This remains true despite the fact that older 
adults are especially vulnerable to the gaps and errors 
that result from poor information sharing during tran-
sitional care (30–32). Thus, moving forward, interopera-
bility advancements need to more explicitly focus on the 
care needs and continuum of care for older adults when 
establishing broader goals and expectations for digital 
transformation efforts.

This paper focuses on a key setting of care for older adults—
skilled nursing facilities (SNFs). Focusing on SNFs provides 
a useful example of the specific design and implementation 
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considerations for age-friendly interoperability advancements. 
Specific information needs to support patients’ clinical and 
social care needs, as well as the resource-challenged context 
in which digital advancements must be made, suggest that 
challenges and opportunities in this setting are likely to trans-
late to older adults’ needs and experiences across the con-
tinuum of care. First, we summarize key contextual factors 
driving SNF needs for digitization and interoperability. Next, 
we briefly describe current data characterizing the current state 
of adoption of computerized systems and electronic health 
information sharing in SNFs. We then review key health IT 
policy advancements over the past decade, and identify areas 
of ongoing policy work where the digitization needs of SNFs 
and other post-acute settings can be better addressed. We also 
discuss accompanying implementation considerations and 
strategies for optimally translating policy efforts into impactful 
practice change. Identifying and addressing implementation 
challenges in the SNF environment, particularly with respect 
to resource needs that foster an environment conducive to or-
ganizational change, has never been more important given the 
sustained impact of coronavirus disease 2019 (COVID-19) in 
these settings (33,34). Finally, we address key ways in which 
the post-acute care landscape is changing. Continued trends to-
ward use of home-based services in coordination with or in lieu 
of institutional skilled nursing care necessitate a broader con-
versation that includes digitization for home health agencies 
(HHAs) and other caregiver-reliant home- and community-
based services. Acting on these insights at the policy and 
practice level promotes the prioritization of nursing home 
care—and care for older adults across the care continuum—as 
we continue to invest in optimizing digitization.

Current SNF Care Environment

Transitional Care Needs and Challenges

Nursing homes play a critical role in the care continuum, 
including short-stay SNF care as a critical and high-volume 

“throughway” for hospitalized patients on their way to re-
covery and return to community. Transitions into and out of 
SNF care represent significant disruption and leave patients 
and their families vulnerable to gaps, miscommunications, 
and errors in care (19,31,32). Over 3 million patients an-
nually are hospitalized and then discharged to an SNF 
(35). Upon SNF admission, information sharing is known 
to be incomplete, delayed, and difficult to use (36). This 
creates challenging workflows and an environment where 
SNF staff do not always have the right information and re-
sources on hand to provide safe, appropriate, and patient-
centered care. For example, facilities might not have had 
enough advance notice to have the correct wound care 
supplies on hand, or might upset the patient if unaware 
of key aspects of family history (eg, recent death of a 
spouse). These care disruptions lead to patient discom-
fort, compromised care quality in the nursing facility, and 
increase the risk of avoidable emergency department (ED) 
visits or rehospitalizations (31,37,38).

SNF discharge practices to send patients home are sim-
ilarly strained and poorly coordinated. Between 2011 and 
2017, the percentage of SNF patients discharged home 
rather than to long-term nursing home care rose steadily 
from 33% to 40% and is expected to keep rising (39). 
These transitions are difficult, as patients are experiencing 2 
transitions in relatively short succession (ie, hospital to SNF 
and SNF to home) (40). Successful transitions back to the 
community require coordinating with the providers who 
will take over care for the individual. Medical providers 
may need to be updated, or the individual may need a new 
primary care provider. There may be new need for home 
health care, durable medical equipment, and outpatient re-
habilitation. Timely sharing of relevant information about 
when the individual is being discharged from SNF care and 
subsequent care management needs is critical, but sorely 
lacking (41,42). Primary care providers, as well as other 
payer or health system entities responsible for care coor-
dination, often do not even know when a patient is in an 

Figure 1. Defining interoperability. EHR = electronic health record; IT = information technology.
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SNF, let alone have the ability to access information that 
supports transitional care processes such as knowledge of 
pending orders and authorizations, updated medication 
lists, and assessment of a patient’s living environment and 
social support (43,44). Resulting care gaps and lack of pa-
tient and family support often destabilize patients such that 
they end up in the ED or rehospitalized soon after SNF 
discharge (40).

Pressure on SNFs From Value-Based Payment

Post-acute services are a significant driver of the total cost of 
care, and reflect highly variable levels of utilization and care 
quality (39). Payment and delivery reforms are therefore in-
creasingly targeting post-acute care by shifting to financial 
risk arrangements that span these services. These include 
both accountable care and bundled payment contracting, 
as well as readmission-based penalties incorporated di-
rectly into standard hospital and SNF reimbursements 
(45,46). Hospitals discharging patients have increasingly 
strong incentives to optimize transitional care. And yet, 
responding to these changing incentives is challenging. 
Hospitals that participate in Medicare Accountable Care 
Organizations are incentivized to discharge patients sooner, 
enabled by the Medicare 3-day waiver which allows these 
hospitals to bypass the required 3-day hospital stay typ-
ically required before a patient is eligible for transfer to 
an SNF. This means that hospitals need transitional care 
practices that support that transition of increasingly vulner-
able and unstable patients. Hospitals are indeed investing 
more, though unevenly, in strengthened coordination with 
SNF referral partners (47). Many hospitals lack sufficient 
exposure to value-based payment to motivate these care de-
livery changes; those that do often focus their investment 
of time and resources for transitional care quality improve-
ment only with select facilities (19,47,48). This means that 
only a percentage of SNFs could be expected to benefit 
from these investments, and the incentives under value-
based payment only indirectly influence digital advance-
ment. Organizations care more about improved patient 
outcomes, but currently receive no explicit expectations or 
guidance on how to invest in IT-enabled transitional care 
that is most effective in this context.

SNF discharge practices for patients returning to the 
community are also under increased scrutiny in payment 
redesign. Facilities are facing new incentives to discharge 
patients back to the community sooner, and to ensure that 
these are safe and well-coordinated transitions. These ex-
pectations are only expected to strengthen, despite the fact 
that SNFs have fewer staff, technology, and resources to 
invest in transitional care relative to hospital discharge 
programs (38,40). This underresourcing of SNFs poses 
broader challenges to fostering an environment of learning 
and quality improvement—IT-related and beyond. Recently 
synthesized evidence demonstrates that knowledge transla-
tion—bringing evidence into practice—is particularly chal-
lenging in SNFs and other long-term or post-acute settings 

and impedes individual and organizational-level change 
(48). Motivated leadership, engaged staff, and organiza-
tional slack (ie, the extra energy and resources that facil-
itate goal-setting/innovation beyond basic organizational 
obligations) are critical components of organizational ca-
pacity for digital advancement. However, a highly regulated 
environment as well as chronic underpayment and under-
staffing lead to unstable leadership, high staff turnover, and 
chronic gaps in the types of institutional knowledge and 
motivation needed to improve the status quo. The ongoing 
effects of the COVID-19 pandemic have only amplified 
these long-standing issues (49).

Current State of Digitization in SNFs
Against this backdrop it is therefore not surprising that 
SNFs, and the broader set of long-term and post-acute care 
providers, reflect a substantial degree of variability with re-
spect to their adoption and use of EHRs, interoperability 
solutions, and other digital tools. Recent representative 
surveys estimate that EHRs have been adopted in at least 
two-thirds of SNFs (28). Interestingly, SNF EHR adoption 
has not been found to be associated with organizational 
size (eg, number of beds) or rurality, but has been found to 
be negatively associated with for-profit status and owner-
ship by a multifacility chain (28,50). The extent to which 
these ownership structures inhibit facility-level organiza-
tional innovation has been proposed as 1 key mechanism 
explaining this disparity in adoption and use (50).

EHR-enabled SNFs most often utilize computerized 
functions related to clinician notes and medication man-
agement (ie, recording and reconciling medications), and 
lag substantially in interoperability capabilities. Over 40% 
of facilities surveyed in 2018 had zero interoperability 
capabilities (ie, send, receive, query, and/or integrate), and 
an additional 25% had only one of these functions in use 
(50). Because of the hospital-to-SNF transition use cases 
driving interoperability in the post-acute context, SNFs 
are more likely to be able to receive (41.3%) or query for 
(31.7%) information than to send information to outside 
partners (22%). Integration capabilities—where informa-
tion from outside sources is automatically pulled into the 
SNF’s EHR—remain extremely low (12.4%). Perhaps as a 
result, in a recent national survey, SNFs often report that, 
following hospital transitions, key information is missing 
or delayed. Even information considered fundamental (ie, 
contact info for discharging provider, notice of pending test 
results) was reported to be often missing among at least 
20% of respondents, and over half of respondents noted 
that discharge summaries were often not available at the 
time of patient transfer (34).

Federal Health IT Policy and Opportunities 
for Tailoring to SNFs
Current levels of SNF digitization, and opportunities for 
progress, are best understood in the broader context of 
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health system digitization efforts. The 2009 Health IT 
Economic and Clinical Health (HITECH) Act EHR incen-
tive programs tied Medicare and Medicaid dollars to in-
creasingly advanced demonstrations of EHR “Meaningful 
Use.” However, these incentives were only made available 
to eligible hospitals and eligible professionals, definitions 
that largely excluded SNFs and other types of short- and 
long-term post-acute care providers. Thus, as EHR adop-
tion and maturity of EHR systems increased following the 
HITECH Act programs, this increase was only experienced 
by eligible providers, with clear evidence that ineligible 
providers remained on a slower path toward digitization 
and digital maturity (13,51).

In many ways, it is therefore remarkable that, without 
any federal incentives, the majority of SNFs have been able 
to adopt EHRs and use them to support core functions 
like clinical documentation and medication management. 
However, the exclusion from Meaningful Use put these 
providers on a different trajectory that involved implemen-
tation of different setting-specific EHRs that were not sub-
ject to the same data standards and certification criteria as 
those in acute care settings. Using the same data standards 
across organizations is fundamental to the ability to trans-
port and integrate data from one setting to another. Further, 
many of the advanced EHR functions—such as clinical 
decision support—that have been adopted in acute care 
settings are still rare in SNFs. It is not clear what is needed 
to close these gaps. It is possible that the shift to value-
based payment models will create new motivation for in-
vestment in EHRs among the one-third of SNFs that have 
not yet digitized, which are disproportionately those that 
are for-profit and part of a multifacility chain. However, 
if adoption rates stagnate, policymakers will need to iden-
tify the barriers as well as the facilitators to achieve broad 
adoption of at least basic EHR systems.

Given the key role of SNFs in the care continuum, it 
is particularly critical that we focus not only on internal 
IT capabilities but also building capacity to engage in ro-
bust information sharing—both receiving information 
when patients are admitted and sending information when 
patients are discharged. It is concerning that, even among 
SNFs that have adopted EHRs, the ability to easily receive 
and send information electronically is limited. HITECH 
fell short in advancing information sharing to support 
post-acute care not only by making SNFs ineligible for the 
Meaningful Use program, but also not offering any guid-
ance for participating hospitals to focus on exchange with 
SNFs. As a result of these policy design decisions, eligible 
hospitals and eligible professionals had little incentive to 
customize their approach to electronic information sharing 
with SNFs, that is, ensuring that documentation met SNF 
informational needs and workflows for receiving and inte-
grating received data (27,52). This, in turn, allowed varied 
approaches to facilitating information sharing at the time 
of SNF transitions—ranging from traditional phone/fax/
patient carried to varied electronic approaches that could 

accommodate different levels of SNF digitization (eg, 
giving the SNF the ability to view the hospital record via a 
portal, connecting to a regional electronic health informa-
tion sharing network) (50,53). For SNFs, this means that 
they face varied choices about how to share information 
without a single solution that creates connectivity to all 
needed partners.

Since passage of HITECH, there have been several com-
plementary policy efforts, notably under the 21st Century 
Cures Act, to increase interoperability across the care con-
tinuum (22). The hope is that these efforts will address ex-
isting gaps in SNF digitization—particularly in their ability 
to electronically exchange information and integrate ex-
ternal data into local systems. For example, through 2021, 
states can request enhanced matched Medicaid funds for 
efforts to get long-term and post-acute provider settings 
connected to regional information exchange networks, but 
SNFs participation in these HIE structures has historically 
been so low (<20%) that stronger efforts are needed (28). 
There are many options for such efforts and they are not 
mutually exclusive. We suggest focus on the following 3 
options:

As part of ongoing meaningful use criteria, require that 
eligible hospitals demonstrate connectivity to key 
long-term and post-acute care (LTPAC) partners. 
Hospitals are key partners with SNFs in the continuum 
of care and their approach to information sharing 
during discharge to SNFs has a significant influence on 
how well SNFs can support the transition (19,29,31,32). 
Yet hospitals have no requirements to send information 
to SNFs electronically, even when they are capable of 
doing so. Adapting Meaningful Use criteria to direct 
hospitals to electronically share transitional care in-
formation in advance of discharge would directly moti-
vate hospitals to invest in the processes and technologies 
to improve information sharing during this critical care 
transition. Such criteria may benefit from further tai-
loring to SNFs. For example, early access to the types of 
information that SNFs need to prepare for patient ar-
rival, timely completion and transmission of discharge 
summaries, and/or use of SNF-specific templates that 
prioritize the ordering of information relevant to SNF 
admission processes could help promote information 
sharing processes that prioritize SNF needs (34).

Expand data and document standards to specifically sup-
port common care transitions for older adults, including 
hospital to SNF. Ideally, eligible hospitals would not 
need to individually customize their EHRs to produce 
documentation that includes the key information SNFs 
need and format that information in a clear and usable 
way. Here, new data and document standards might help 
promote more consistent completeness and usability of 
information that is exchanged in the post-acute context. 
Under the 21st Century Cures Act, hospital EHRs are 
now required to capture data using a common language 
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and make it available for exchange via a common archi-
tecture (22). The common architecture is Application 
Programming Interfaces (APIs) that are widely used in 
other industries and enable core data operations: create, 
read, update, and delete. The common language that 
these APIs will use to enable interoperability of health 
information is FHIR—a draft standard describing data 
formats and elements (eg, medication, immunization). 
Further, hospital EHRs are required to make specific 
types of data available via FHIR-based APIs (the U.S. 
Core Data for Interoperability, or USCDI). USCDI will 
expand the breadth of data elements included over 
time, creating a natural opportunity to ensure that the 
specific types of information relevant to older adults in 
general (eg, caregiver status) and specifically to those 
making hospital–SNF transitions (eg, functional status, 
cognitive status) are included. Data specifications to 
support these transfers are still in development as 
part of the ONC 360X collaborative workgroup (54). 
Even though vendors in these settings are not subject 
to the same certification criteria through which USCDI 
standards are enforced, this work is facilitated by par-
allel data standard expectations under the Impact Act 
of 2014. These efforts tend to progress slowly given 
disproportionate attention on digital transformation 
in hospitals and office-based physicians. However, the 
COVID-19 pandemic has foregrounded plans for how 
to build capacity to rapidly adapt USCDI to include 
emergent types of critical data, and this includes a nec-
essary focus on post-acute care (55).

Build and invest in health IT use cases to drive SNF 
quality. Because SNFs were not eligible for HITECH 
programs, they not only missed out on the financial 
incentives and ability to adopt certified EHR sys-
tems but also missed out on the organizational trans-
formation and learning about people and process 
change to advance digital transformation. Advancing 
quality within SNFs relies on helping facilities under-
stand how to leverage data and IT tools in pursuit 
of broader goals, such as fewer errors, enhanced pa-
tient engagement, improved public health reporting, 
and seamless care transitions (6,10,53). Indeed, prior 
literature suggests that technical capabilities alone 
are not sufficient to drive routine use and better 
outcomes in the SNF setting (19,56). Thus, for SNFs 
to truly close the gap in both digitization and digital 
transformation, they need targeted financial support 
and technical assistance—essentially, their own EHR 
incentive program that improves upon the lessons 
learned during HITECH. Any type of policy or pro-
gram should explicitly include interorganizational 
learning and collaboration both across SNFs and 
community-based efforts between SNFs and the 
hospitals, community-based physicians, HHAs, etc. 
with whom they share responsibility for the total care 
continuum.

Digital Transformation in an Evolving 
 Post-Acute Care Landscape
For SNFs, successful digital transformation would be 
marked by immediate, real-time access to hospital medical 
records that supports patients care with timely and com-
plete information. However, we cannot focus only on hos-
pital–SNF interoperability. A plan for age-friendly digital 
investment needs to be comprehensive with respect to who 
is involved (eg, clinicians, patients, family) and where they 
are reached—that is, across the full continuum of clinical 
and social care services, and at home. More specifically, ex-
citing areas of development include:

Active caregiver engagement with the digital health eco-
system. Family caregivers are critical in supporting the 
health and health care needs of older adults, and effec-
tive caregiver involvement has been linked to improved 
health outcomes (57). State-based efforts under the 
CARE Act require hospitals to identify and document 
caregivers in the EHR, and contact/provide education to 
these individuals at the time of hospital discharge (58). 
This is a critical first step toward facilitating change 
around consistent caregiver inclusion and ultimately 
expanding these expectations to other sites of care, such 
as SNFs. Yet, health systems struggle to help patients 
achieve these benefits by meaningfully integrating 
family caregivers as part of the care team. Caregiver 
proxy access to patient record portals continues to 
grow, but evidence of appropriate and supported use 
has not (14,59,60). Increased experience with re-
stricted visitation between older adult patients and their 
caregivers as a result of the COVID-19 pandemic may 
attract greater interest in proxy use. However, to really 
advance digitally enabled caregiver engagement, we 
need an increased policy push on developers to improve 
functionality of patient and caregiver-facing portals and 
applications (ie, with respect to user-centered design 
and integration). We also need health systems to see the 
value of age-friendly health services, and invest more 
purposefully in the culture change and process redesign 
necessary to see any meaningful change in the patient 
experience as a result of these tools being available.

A focus on at-home health care. The ongoing shift in 
referrals toward home health utilization, rather than 
SNFs and other institutional post-acute care, means 
that these organizations are increasingly critical to dig-
itize (61,62). While HHAs have higher rates of EHR 
adoption and self-reported interoperability capabilities 
compared to SNFs, functionality is still highly vari-
able (28). These organizations are also more likely to 
be using multiple methods of exchange, which creates 
challenging workflows and can lead to inconsistent use 
of interoperability features even when they are readily 
available. Numerous opportunities exist to advance 
HHA interoperability and other digital capabilities 
alongside that of SNFs—in particular around remote 
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patient monitoring and connectivity to community-
based social services, using many of the same levers 
around payment and technology policies.

Conclusion
The future of IT and information sharing capabilities in 
long-term and post-acute care settings is promising but un-
certain. The COVID-19 pandemic has only underscored 
the critical need for digitization and digital transformation 
of SNFs and other post-acute providers. Doing so requires 
more focused and direct policy attention to generate the re-
sources, incentives, and organizational capacity needed to 
implement industry-level change. Value-based payment and 
delivery reforms may help as health systems direct more at-
tention and resources to their partners across the continuum 
of care, but are not sufficient on their own. To truly direct 
progress from age-agnostic to age-friendly digital trans-
formation, we must actively advocate for these identified 
action areas—for example, improved data standards and 
implementation support for tailored use cases, digitally in-
clusive development of advanced IT functionalities—that 
center the needs of older adults in an ever-changing post-
acute care environment.

Funding
None declared.

Conflict of Interest
None declared.

References
1. Blumenthal  D. Launching HITECH. N Engl J Med. 

2010;362(5):382–385. doi:10.1056/NEJMp0912825
2. Kruse CS, Ehrbar N. Effects of computerized decision support 

systems on practitioner performance and patient outcomes: 
systematic review. JMIR Med Inform. 2020;8(8):e17283. 
doi:10.2196/17283

3. Bates  DW. Preventing medication errors: a summary. Am J 
Health Syst Pharm. 2007;64:S3–S9. doi:10.2146/ajhp070190

4. Factsheet: computerized physician order entry. https://www.
leapfroggroup.org/sites/default/files/Files/2020%20CPOE%20
Fact%20Sheet.pdf. Published April 1, 2020. Accessed January 
21, 2022.

5. Rudin  RS, Fischer  SH, Damberg  CL, et  al. Optimizing 
health IT to improve health system performance: a work 
in progress. Healthcare. 2020;8(4):100483. doi:10.1016/j.
hjdsi.2020.100483

6. Apathy  NC, Holmgren  AJ, Adler-Milstein  J. A decade post-
HITECH: critical access hospitals have electronic health records 
but struggle to keep up with other advanced functions. J Am 
Med Inform Assoc. 2021;28(9):1947–1954. doi:10.1093/jamia/
ocab102

7. Kharrazi H, Lasser EC, Yasnoff WA, et al. A proposed national 
research and development agenda for population health in-
formatics: summary recommendations from a national ex-
pert workshop. J Am Med Inform Assoc. 2017;24(1):2–12. 
doi:10.1093/jamia/ocv210

8. Han HR, Gleason KT, Sun CA, et al. Using patient portals to im-
prove patient outcomes: systematic review. JMIR Hum Factors. 
2019;6(4):e15038. doi:10.2196/15038

9. Turner K, Hong YR, Yadav S, Huo J, Mainous AG. Patient portal 
utilization: before and after stage 2 electronic health record 
meaningful use. J Am Med Inform Assoc. 2019;26(10):960–967. 
doi:10.1093/jamia/ocz030

10. Adler-Milstein  J. From digitization to digital transformation: 
policy priorities for closing the gap. JAMA. 2021;325(8):717–
718. doi:10.1001/jama.2020.27014

11. Everson J, Cross DA. Mind the gap: the potential of alternative 
health information exchange. Am J Manag Care. 2019;25(1):32–
38. PMID: 30667609.

12. Lewis VA, Spivack S, Murray GF, Rodriguez HP. FQHC designa-
tion and safety net patient revenue associated with primary care 
practice capabilities for access and quality. J Gen Intern Med. 
2021;36(10):2922–2928. doi:10.1007/s11606-021-06746-0

13. Adler-Milstein J, Jha AK. HITECH act drove large gains in hos-
pital electronic health record adoption. Health Aff (Millwood). 
2017;36(8):1416–1422. doi:10.1377/hlthaff.2016.1651

14. Adler-Milstein  J, Raphael  K, Bonner  A, Pelton  L, Fulmer  T. 
Hospital adoption of electronic health record functions to sup-
port age-friendly care: results from a national survey. J Am 
Med Inform Assoc. 2020;27(8):1206–1213. doi:10.1093/jamia/
ocaa129

15. Coleman  EA. Falling through the cracks: challenges and 
opportunities for improving transitional care for persons 
with continuous complex care needs. J Am Geriatr Soc. 
2003;51(4):549–555. doi:10.1046/j.1532-5415.2003.51185.x

16. Kripalani S, LeFevre F, Phillips CO, Williams MV, Basaviah P, 
Baker  DW. Deficits in communication and information 
transfer between hospital-based and primary care physicians: 
implications for patient safety and continuity of care. JAMA. 
2007;297(8):831–841. doi:10.1001/jama.297.8.831

17. Menachemi N, Rahurkar S, Harle CA, Vest JR. The benefits of 
health information exchange: an updated systematic review. J 
Am Med Inform Assoc. 2018;25(9):1259–1265. doi:10.1093/
jamia/ocy035

18. “Interoperability” [Internet]. Office of the National Coordinator 
for Health IT. https://www.healthit.gov/topic/interoperability. 
Updated September 2021. Accessed January 2022.

19. Cross DA, McCullough  JS, Adler-Milstein  J. Drivers of health 
information exchange use during postacute care transitions. Am 
J Manag Care. 2019;25(1):e7–e13. PMID: 30667612.

20. Adler-Milstein  J, Wang MD. The impact of transitioning from 
availability of outside records within electronic health records 
to integration of local and outside records within electronic 
health records. J Am Med Inform Assoc. 2020;27(4):606–612. 
doi:10.1093/jamia/ocaa006

21. Everson J, Kocher KE, Adler-Milstein J. Health information ex-
change associated with improved emergency department care 
through faster accessing of patient information from outside or-
ganizations. J Am Med Inform Assoc. 2017;24(e1):e103–e110. 
doi:10.1093/jamia/ocw116

Innovation in Aging, 2022, Vol. 6, No. 4 7

Copyedited by: AS

https://doi.org/10.1056/NEJMp0912825
https://doi.org/10.2196/17283
https://doi.org/10.2146/ajhp070190
https://www.leapfroggroup.org/sites/default/files/Files/2020%20CPOE%20Fact%20Sheet.pdf
https://www.leapfroggroup.org/sites/default/files/Files/2020%20CPOE%20Fact%20Sheet.pdf
https://www.leapfroggroup.org/sites/default/files/Files/2020%20CPOE%20Fact%20Sheet.pdf
https://doi.org/10.1016/j.hjdsi.2020.100483
https://doi.org/10.1016/j.hjdsi.2020.100483
https://doi.org/10.1093/jamia/ocab102
https://doi.org/10.1093/jamia/ocab102
https://doi.org/10.1093/jamia/ocv210
https://doi.org/10.2196/15038
https://doi.org/10.1093/jamia/ocz030
https://doi.org/10.1001/jama.2020.27014
https://doi.org/10.1007/s11606-021-06746-0
https://doi.org/10.1377/hlthaff.2016.1651
https://doi.org/10.1093/jamia/ocaa129
https://doi.org/10.1093/jamia/ocaa129
https://doi.org/10.1046/j.1532-5415.2003.51185.x
https://doi.org/10.1001/jama.297.8.831
https://doi.org/10.1093/jamia/ocy035
https://doi.org/10.1093/jamia/ocy035
https://www.healthit.gov/topic/interoperability
https://doi.org/10.1093/jamia/ocaa006
https://doi.org/10.1093/jamia/ocw116


22. Azar A II. 21st Century Cures Act: interoperability, information 
blocking, and the ONC Health IT Certification Program. Federal 
Register: The Daily Journal of the United States Government. 
2020:2020-05.

23. Promoting Interoperability Programs [Internet]. Baltimore, 
MD: Centers for Medicare and Medicaid Services; 2017. 
https://www.cms.gov/Regulations-and-Guidance/Legislation/
EHRIncentivePrograms. Accessed March 2022.

24. Adler-Milstein  J, Garg A, Zhao W, Patel VA. Survey of health 
information exchange organizations in advance of a na-
tionwide connectivity framework. Health Aff (Millwood). 
2021;40(5):736–744. doi:10.1377/hlthaff.2020.01497

25. Vest  JR, Kash  BA. Differing strategies to meet information-
sharing needs: publicly supported community health in-
formation exchanges versus health systems’ enterprise health 
information exchanges. Milbank Q. 2016;94(1):77–108. 
doi:10.1111/1468-0009.12180

26. Whicher  D, Ahmed  M, Siddiqi  S, Adams  I, Grossman  C, 
Carman K. Health Data Sharing to Support Better Outcomes: 
Building a Foundation of Stakeholder Trust. Washington, DC: 
National Academy of Sciences; 2020.

27. Cross  DA, Adler-Milstein  J. Investing in post-acute care 
transitions: electronic information exchange between 
hospitals and long-term care facilities. J Am Med Dir Assoc. 
2017;18(1):30–34. doi:10.1016/j.jamda.2016.07.024

28 Henry  J, Pylypchuk  Y, Patel  V. Electronic Health Record 
Adoption and Interoperability Among US Skilled Nursing 
Facilities and Home Health Agencies in 2017. Washington, DC: 
Office of the National Coordinator for Health IT; 2019.

29. Jones  CD, Cumbler  E, Honigman  B, et  al. Hospital to post-
acute care facility transfers: identifying targets for informa-
tion exchange quality improvement. J Am Med Dir Assoc. 
2017;18(1):70–73. doi:10.1016/j.jamda.2016.09.009

30. Forster AJ, Murff HJ, Peterson JF, Gandhi TK, Bates DW. The 
incidence and severity of adverse events affecting patients after 
discharge from the hospital. Ann Intern Med. 2003;138(3):161–
167. doi:10.7326/0003-4819-138-3-200302040-00007

31. King  BJ, Gilmore-Bykovskyi  AL, Roiland  RA, Polnaszek  BE, 
Bowers  BJ, Kind  AJ. The consequences of poor communica-
tion during transitions from hospital to skilled nursing facility: 
a qualitative study. J Am Geriatr Soc. 2013;61(7):1095–1102. 
doi:10.1111/jgs.12328

32. Britton MC, Ouellet GM, Minges KE, Gawel M, Hodshon B, 
Chaudhry  SI. Care transitions between hospitals and skilled 
nursing facilities: perspectives of sending and receiving 
providers. Jt Comm J Qual Patient Saf. 2017;43(11):565–572. 
doi:10.1016/j.jcjq.2017.06.004

33. McArthur  C, Bai  Y, Hewston  P, Giangregorio  L, Straus  S, 
Papaioannou  A. Barriers and facilitators to implementing ev-
idence-based guidelines in long-term care: a qualitative evi-
dence synthesis. Implement Sci. 2021;16(1):70. doi:10.1186/
s13012-021-01140-0

34. Denny-Brown  N, Stone  D, Hays  B, Gallagher  D. Covid-19 
Intensifies Nursing Home Workforce Challenges. US Department 
of Health and Human Services Assistant Secretary for Planning 
and Evaluation Behavioral Health, Disability, and Aging Policy; 
2020.

35. Tian W. (AHRQ). An all-payer view of hospital discharge to 
postacute care, 2013. HCUP Statistical Brief #205. May 2016. 

Agency for Healthcare Research and Quality, Rockville, MD. 
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb205-Hospital-
Discharge-Postacute-Care.pdf

36. Adler-Milstein  J, Raphael  K, O’Malley  TA, Cross  DA. 
Information sharing practices between US hospitals 
and skilled nursing facilities to support care transitions. 
JAMA Netw Open. 2021;4(1):e2033980. doi:10.1001/
jamanetworkopen.2020.33980

37. Mor  V, Intrator  O, Feng  Z, Grabowski  DC. The revolving 
door of rehospitalization from skilled nursing facilities. 
Health Aff (Millwood). 2010;29(1):57–64. doi:10.1377/
hlthaff.2009.0629

38. Burke RE, Whitfield EA, Hittle D, et  al. Hospital readmission 
from post-acute care facilities: risk factors, timing, and outcomes. 
J Am Med Dir Assoc. 2016;17(3):249–255. doi:10.1016/j.
jamda.2015.11.005

39. Medicare Payment Advisory Commission (US). Report to the 
Congress, Medicare Payment Policy. Chapter 8: Skilled Nursing 
Facility Services. Medicare Payment Advisory Commission; 
2019.

40. Toles  M, Colón-Emeric  C, Asafu-Adjei  J, Moreton  E, 
Hanson LC. Transitional care of older adults in skilled nursing 
facilities: a systematic review. Geriatr Nurs. 2016;37(4):296–
301. doi:10.1016/j.gerinurse.2016.04.012

41. Lindquist  LA, Miller  RK, Saltsman  WS, et  al. SGIM-AMDA-
AGS consensus best practice recommendations for transitioning 
patients’ healthcare from skilled nursing facilities to the com-
munity. J Gen Intern Med. 2017;32(2):199–203. doi:10.1007/
s11606-016-3850-8

42. Carnahan  JL, Slaven  JE, Callahan  CM, Tu  W, Torke  AM. 
Transitions from skilled nursing facility to home: the rela-
tionship of early outpatient care to hospital readmission. J 
Am Med Dir Assoc. 2017;18(10):853–859. doi:10.1016/j.
jamda.2017.05.007

43. Park HK. Care transitions from skilled nursing facilities to the 
community. Ann Longterm Care. 2012;20(11):36–39.

44. Popejoy LL, Wakefield BJ, Vogelsmeier AA, et al. Reengineering 
skilled nursing facility discharge: analysis of reengineered dis-
charge implementation. J Nurs Care Qual. 2020;35(2):158–164. 
doi:10.1097/NCQ.0000000000000413

45. McWilliams  JM, Gilstrap  LG, Stevenson  DG, Chernew  ME, 
Huskamp  HA, Grabowski  DC. Changes in postacute care in 
the Medicare shared savings program. JAMA Intern Med. 
2017;177(4):518–526. doi:10.1001/jamainternmed.2016.9115

46. Ackerly  DC, Grabowski  D. Post-acute care reform—beyond 
the ACA. N Engl J Med. 2014;370(8):689–691. doi:10.1056/
NEJMp1315350

47. McHugh  JP, Foster  A, Mor  V, et  al. Reducing hospital 
readmissions through preferred networks of skilled nursing 
facilities. Health Aff (Millwood). 2017;36(9):1591–1598. 
doi:10.1377/hlthaff.2017.0211

48. Burke  RE, Phelan  J, Cross  D, Werner  RM, Adler-Milstein  J. 
Integration activities between hospitals and skilled 
nursing facilities: a national survey. J Am Med Dir Assoc. 
2021;22(12):2565–2570.e4. doi:10.1016/j.jamda.2021.05.005

49. McGarry BE, Grabowski DC, Ding L, McWilliams JM. Outcomes 
after shortened skilled nursing facility stays suggest potential 
for improving postacute care efficiency. Health Aff (Millwood). 
2021;40(5):745–753. doi:10.1377/hlthaff.2020.00649

8 Innovation in Aging, 2022, Vol. 6, No. 4

Copyedited by: AS

https://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms
https://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms
https://doi.org/10.1377/hlthaff.2020.01497
https://doi.org/10.1111/1468-0009.12180
https://doi.org/10.1016/j.jamda.2016.07.024
https://doi.org/10.1016/j.jamda.2016.09.009
https://doi.org/10.7326/0003-4819-138-3-200302040-00007
https://doi.org/10.1111/jgs.12328
https://doi.org/10.1016/j.jcjq.2017.06.004
https://doi.org/10.1186/s13012-021-01140-0
https://doi.org/10.1186/s13012-021-01140-0
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb205-Hospital-Discharge-Postacute-Care.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb205-Hospital-Discharge-Postacute-Care.pdf
https://doi.org/10.1001/jamanetworkopen.2020.33980
https://doi.org/10.1001/jamanetworkopen.2020.33980
https://doi.org/10.1377/hlthaff.2009.0629
https://doi.org/10.1377/hlthaff.2009.0629
https://doi.org/10.1016/j.jamda.2015.11.005
https://doi.org/10.1016/j.jamda.2015.11.005
https://doi.org/10.1016/j.gerinurse.2016.04.012
https://doi.org/10.1007/s11606-016-3850-8
https://doi.org/10.1007/s11606-016-3850-8
https://doi.org/10.1016/j.jamda.2017.05.007
https://doi.org/10.1016/j.jamda.2017.05.007
https://doi.org/10.1097/NCQ.0000000000000413
https://doi.org/10.1001/jamainternmed.2016.9115
https://doi.org/10.1056/NEJMp1315350
https://doi.org/10.1056/NEJMp1315350
https://doi.org/10.1377/hlthaff.2017.0211
https://doi.org/10.1016/j.jamda.2021.05.005
https://doi.org/10.1377/hlthaff.2020.00649


50. Vest JR, Jung HY, Wiley K Jr, Kooreman H, Pettit L, Unruh MA. 
Adoption of health information technology among US nursing 
facilities. J Am Med Dir Assoc. 2019;20(8):995–1000.e4. 
doi:10.1016/j.jamda.2018.11.002

51. Walker  D, Mora  A, Demosthenidy  MM, Menachemi  N, 
Diana ML. Meaningful use of EHRs among hospitals ineligible for 
incentives lags behind that of other hospitals, 2009–13. Health Aff 
(Millwood). 2016;35(3):495–501. doi:10.1377/hlthaff.2015.0924

52. Gold  M, McLaughlin  C. Assessing HITECH implementation 
and lessons: 5  years later. Milbank Q. 2016;94(3):654–687. 
doi:10.1111/1468-0009.12214

53. Centers for Medicare and Medicaid Services. Post-acute care 
interoperability landscape analysis report. April 12, 2019. 
https://del.cms.gov/DELWeb/pubGetFile?fileId=8. Accessed 
March 2022.

54. 360X and long term care transfers. https://oncprojectracking.
healthit.gov/wiki/display/TechLab360X/ 360X+and+Long+Term+
Care+Transfers. Updated May 6, 2020. Accessed October 2021.

55. Situational awareness for novel epidemic response. https://
ainq.com/the-saner-project-situational-awareness-for-novel-
epidemic-response. Accessed March 2022.

56. Cross  DA, McCullough  JS, Banaszak-Holl  J, Adler-Milstein  J. 
Health information exchange between hospital and skilled nursing 
facilities not associated with lower readmissions. Health Serv 
Res. 2019;54(6):1335–1345. doi:10.1111/1475-6773.13210

57. Committee on Family Caregiving for Older Adults, Board 
on Health Care Services & National Academies of Sciences, 
Engineering. Older adults who need caregiving and the family 
caregivers who help them. In: Schulz R, ed. Families Caring for 
an Aging America. National Academies Press; 2016, 43–72.

58. Mason D. Supporting family caregivers, one state at a time: the 
CARE act. JAMA Forum Archive. Published online December 
13, 2017. doi:10.1001/jamahealthforum.2017.0055

59. Wolff  JL, Kim  VS, Mintz  S, Stametz  R, Griffin  JM. An en-
vironmental scan of shared access to patient portals. J Am 
Med Inform Assoc. 2018;25(4):408–412. doi:10.1093/jamia/
ocx088

60. Latulipe  C, Mazumder  SF, Wilson  RKW, et  al. Security and 
privacy risks associated with adult patient portal accounts 
in US hospitals. JAMA Intern Med. 2020;180(6):845–849. 
doi:10.1001/jamainternmed.2020.0515

61. McHugh JP, Cross DA, Flansbaum B. The looming reorganiza-
tion of skilled nursing facility and home health services—policy 
considerations for a post-COVID-19 environment. https://repos-
itory.library.georgetown.edu/handle/10822/1061180. Accessed 
March 2022.

62. Landers  S, Madigan  E, Leff  B, et  al. The future of home 
health care: a strategic framework for optimizing value. 
Home Health Care Manag Pract. 2016;28(4):262–278. 
doi:10.1177/1084822316666368

Innovation in Aging, 2022, Vol. 6, No. 4 9

Copyedited by: AS

https://doi.org/10.1016/j.jamda.2018.11.002
https://doi.org/10.1377/hlthaff.2015.0924
https://doi.org/10.1111/1468-0009.12214
https://del.cms.gov/DELWeb/pubGetFile?fileId=8
https://oncprojectracking.healthit.gov/wiki/display/TechLab360X/ 360X+and+Long+Term+Care+Transfers
https://oncprojectracking.healthit.gov/wiki/display/TechLab360X/ 360X+and+Long+Term+Care+Transfers
https://oncprojectracking.healthit.gov/wiki/display/TechLab360X/ 360X+and+Long+Term+Care+Transfers
https://ainq.com/the-saner-project-situational-awareness-for-novel-epidemic-response
https://ainq.com/the-saner-project-situational-awareness-for-novel-epidemic-response
https://ainq.com/the-saner-project-situational-awareness-for-novel-epidemic-response
https://doi.org/10.1111/1475-6773.13210
https://doi.org/10.1001/jamahealthforum.2017.0055
https://doi.org/10.1093/jamia/ocx088
https://doi.org/10.1093/jamia/ocx088
https://doi.org/10.1001/jamainternmed.2020.0515
https://repository.library.georgetown.edu/handle/10822/1061180
https://repository.library.georgetown.edu/handle/10822/1061180
https://doi.org/10.1177/1084822316666368

	Current SNF Care Environment
	Transitional Care Needs and Challenges
	Pressure on SNFs From Value-Based Payment

	Current State of Digitization in SNFs
	Federal Health IT Policy and Opportunities for Tailoring to SNFs
	Digital Transformation in an Evolving Post-Acute Care Landscape
	Conclusion

