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Abstract

Objective: We sought to determine the feasibility of the Practical Alternative to Hospitalization
(PATH) program, an intervention that offers ED clinicians an outpatient care pathway for patients
initially designated for inpatient admission or observation.

Methods: We evaluated a novel care delivery model that was piloted at a tertiary academic
medical center in December 2019. An advanced practice provider screened patients designated for
inpatient admission or observation and identified eligible participants. Outpatient services were
customized for each patient but primarily included care coordination and monitoring through
telemedicine and home health services. The primary feasibility outcome was the proportion of
eligible patients who were enrolled in the program, as well as patient outcomes after discharge
including return ED visits and averted ED boarding time.

Results: A total of 199 patients were designated for inpatient admission or observation during
PATH program hours. Of 52 eligible patients, 30 (58%) were enrolled. The mean participant age
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was 62.5 years (SD 17.5), and 25 (83%) had non-Hispanic Black race/ethnicity. The most common
disease conditions were chest pain, heart failure, and hyperglycemia. 4 (13%) enrolled patients
returned to an ED within 30 days. We estimate that ED boarding time was reduced by 8.2 h (SD
8.1) per patient.

Conclusion: Emergency physicians and patients were willing to use a novel service that
provided an alternative disposition to hospitalization.

Implications: alternative payment models that seek to reduce hospital utilization and cost may
consider strengthening systems to monitor and coordinate care for patients after ED discharge.

Keywords
Emergency medicine; Care coordination; Delivery innovation; Hospital utilization; Home health

1. Introduction

Variation in the rate of hospital admission from emergency departments (EDs) has been
observed between regions, hospitals, and providers even after adjustment for disease
condition, illness severity, and sociodemographic factors. 12 Patients are admitted at the
discretion of emergency providers who weigh the marginal benefits of hospitalization with
the risks of discharge. However, many admissions are for conditions with low clinical
severity, often resulting in short hospital length-of-stay.3 A meaningful proportion of
admitted patients may not require the level of clinical care provided in hospitals and could
instead receive appropriate care in an alternative setting.*

Hospital admissions from the ED comprise between 15 and 20% of all total US health
expenses, and the share of hospitalizations that originate from the ED increases each year.
The decision to admit patients has major implications for costs to patients and the healthcare
system. Low-acuity admissions exacerbate hospital crowding and workforce strain.b Finally,
there are risks associated with hospitalization, particularly during the Covid-19 pandemic.’
Many patients may prefer to recover at home with outpatient management if safe and
effective to do so.

Prior efforts to prevent hospital admissions have sought to broadly strengthen primary care
access or divert ED visits to alternative settings.® In recent years, the increased classification
of hospitalized patients under observation status has reduced cost and hospital length-of-stay
but has not always encouraged high-value care.® The Hospital-at-Home model, in which
patients are admitted to hospital-level services provided in the home, has demonstrated
effectiveness with regard to safety, quality, and cost.10 However, Hospital-at-Home has not
been widely implemented due to lack of reimbursement and resource intensity.

We sought to determine the feasibility of an intervention to offer ED clinicians an alternative
disposition pathway for patients initially designated for inpatient admission or observation.
The Practical Alternative to Hospitalization (PATH) program offers patients a personalized
package of outpatient services upon discharge. The goal of this study was to determine
whether emergency providers and patients would use this service if available and to describe
patient outcomes subsequent to discharge home.
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2. Methods
2.1. Study design and setting

We evaluated the feasibility of a novel care delivery model in the ED of an academic urban
medical center. The PATH program was available for 14 days from 10:00 a.m.—6:00 p.m.
over a 4-week period in December 2019. The program deployed advanced practice providers
(APP) who actively practice emergency medicine as the PATH clinician. The program was
developed in response to sustained problems with high ED boarding times and hospital
capacity strain at this institution. The intervention received internal funding for clinical and
administrative personnel, including the advanced practice provider, from the Penn Medicine
Center for Health Care Innovation. Other patient care costs were reimbursed through
standard processes. This project was reviewed and qualified as a quality improvement study
by the University of Pennsylvania Institutional Review Board.

2.2. Selection of participants

Participants were adult ED patients who had been identified as needing inpatient observation
or admission by the patient’s attending emergency physician. The PATH APP screened all
patients with inpatient bed requests placed during study hours for eligibility. Patients were
eligible if they had one of a wide range of presumptive diagnoses (Table E1). Patients

were eligible if they were deemed stable by realtime chart assessment, including vital signs,
history, physical exam, and testing; had active insurance and access to a primary care
provider; and lived within 12 ZIP codes surrounding the hospital. Patients were excluded if
an inpatient procedure or surgery was planned or if they resided in a nursing or rehabilitation
facility. Among patients requiring home infusion services, patients with difficult intravenous
access were excluded.

The PATH APP consulted each eligible patient’s attending emergency physician to discuss
whether an alternative outpatient plan could be appropriate and the services each patient
may require after discharge. The attending emergency physician made the final decision to
whether a patient might be a candidate for the program based on review of the patient’s
history, physical exam findings, social circumstances, and results of diagnostic testing.

If necessary, the attending physician and PATH APP re-evaluated the patient in-person.

No formal risk stratification tools were required to be used, although clinicians could

apply them at their discretion. If discharge home was determined feasible by the attending
emergency physician, the PATH APP collaborated with the clinical team to identify medical
needs that would allow safe discharge home. The PATH APP then approached the patient
and family to discuss the home environment, including co-habitants, home safety, and
mobility concerns, and engage in shared decision-making regarding preferences for inpatient
versus outpatient care. Patients and their families were allowed to opt out of PATH and
proceed with inpatient admission or observation.

2.3. Intervention

The PATH intervention comprised of care coordination with ambulatory providers and close
monitoring of patients including home health services when appropriate. These services
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were customized to individual patient needs. The PATH APP collaborated with an ED case
manager to implement an outpatient care plan.

All patients were scheduled for outpatient appointments with their primary care clinician
or relevant specialist. Urgent outpatient testing, including stress tests and echocardiograms,
were arranged. Patients eligible for home health could be enrolled in home skilled nursing
(start-of-care within 24 h), physical or occupational therapy, wound care, and social work.
Additional social needs, including transportation, were addressed. Home nurses also could
draw labs in the home when necessary. Patients that needed a short-term course of
intravenous medications, such as antibiotics or diuretics, were enrolled in home infusion
services. Finally, patients were provided with new or refilled medications at the time of
ED discharge, as well as durable medical equipment including walkers, canes, and bedside
commodes.

Following discharge, all patients received a next-day scheduled telephone call from the
PATH APP to monitor symptoms, adjust treatment plans, and address patient or family
concerns. Family members and caregivers were also called to verify the patient’s clinical
status and ensure adherence to the management plan. Patients were provided with 24/7
access to a nurse telephone triage service which could contact an on-call PATH clinicians if
needed. Patients were discharged from the PATH service after attending a relevant outpatient
appointment or if their symptoms resolved without need for ongoing care.

2.4. Outcomes, measurement, and analysis

The primary feasibility outcome was the proportion of eligible patients enrolled in the PATH
program and discharged from the ED. This outcome was chosen to understand the estimate
the potential impact on hospital admissions if this program were scaled. Secondary patient
outcomes focused on patient safety and quality and included enrollment in home health;
return ED visits, admissions, or observation stays; adverse events at home including death
or transport to hospital via ambulance; duration of enrollment in PATH; and time to first
outpatient appointment. Secondary outcomes were determined from 30-day review of the
electronic medical record and follow-up telephone calls to patients. We determined whether
return ED visits were related to the initial encounter by chart review of the ED encounters
as performed by two emergency physicians who were unaffiliated with the program and
blinded to the intervention. We calculated the number of healthy days at home (HDAH)
over the 30-day follow-up period.1! Finally, we estimated averted ED boarding time by
determining the time-to-departure for the next patient awaiting admission in the queue for
the specific ward designated for the discharged patient. Patient characteristics were obtained
from the electronic medical record. Descriptive statistics were used to summarize patient
characteristics and outcomes. Analyses were conducted using Stata, version 15.1 (StataCorp
LLC).

3. Results

A total of 139 patients were admitted with inpatient status and 60 as observation during the
hours the service was available. There were 52 patients who met eligibility criteria, of which
30 (57%) were enrolled in the PATH intervention. Of the 22 eligible patients who were not
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enrolled, 13 (59%) were declined by the emergency physician as requiring hospital-level
care, with reasons stated as concern for impending worsening (7), concern for successful and
timely completion of outpatient plan (3), and unacceptable deviation from standard practice
pattern (3). An additional 3 (14%) patients were declined upon evaluation by the PATH APP,
3 (14%) were not enrolled because the PATH APP was enrolling other patients, and 3 (14%)
were declined by the patient or family.

The mean age of enrolled patients was 62.5 years (SD 17.5). Of the enrolled patients,

22 (73%) were intended for admission with observation status. The most common disease
conditions were chest pain, heart failure, and hyperglycemia. Additional characteristics are
listed in Table 1.

Enrolled patients had an average of 29.0 (SD 2.9) healthy days at home during the 30 days
following the ED encounter (Table 2). 4 (13%) patients returned to an ED within 30 days,

of which 2 encounters were related to the initial ED presentation. No patients died at home,
and 1 (3%) patient required ambulance transport to the hospital. 16 (53.3%) patients were
provided with home health. Average time from screening to ED discharge was 2.7 (SD 1.0)
hours. Patients enrolled in the study were estimated to have avoided, on average, of boarding
time in the ED.

4. Discussion

We provided an alternative outpatient disposition to 15% of all patients intended for
inpatient admission or observation and over half of patients deemed eligible for the
intervention. We demonstrated that ED clinicians, as well as patients and families, were
willing to consider an alternative outpatient care plans for some patients rather than proceed
with hospitalization. All of these patients would have been admitted to the hospital had the
service not been available. In addition, few patients returned to the hospital within 30 days
of enrollment.

In contrast to the Hospital-at-Home model, the enrolled patients required relatively low-
intensity interventions, such as coordination and enrollment in home health, that used
existing health system infrastructure and resources.10 Importantly, patients in this program
were able to obtain appropriate care without the need for hospital-level services such as
daily nursing care, physician rounding, or hospital equipment. It is widely understood that
not all hospitalized patients necessarily require that level of care, but this determination

is typically made afterthe patient has been hospitalized. This program seeks to expand
point-of-care options available to emergency clinicians before this decision is made, through
deploying resources which may be available to many health systems and hospitals. For
example, many hospitals and emergency departments deploy case managers that may
perform many of the care coordination and discharge planning tasks performed by the
advanced practice provider in our model. Future iterations of this model may rely on existing
systems and personnel but are likely to require strengthened systems to facilitate discharge
and follow patients actively over subsequent days.
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Emergency medicine has increasingly relied upon a significant body of evidence and risk-
stratification tools to guide disposition for select disease conditions. Rather than focus on
specific disease conditions, this study followed an novel approach by giving clinicians

and patients an alternative option between inpatient care and discharge home without
services. Previous studies have described potential patients that might have been discharged
or simulated changes to hospital occupancy, but few studies have attempted to actually
discharge those patients home.8 We hypothesize that emergency physicians were willing to
accept this intervention because it reduced the perceived risks of discharge and improved
confidence in outpatient monitoring and management, although further investigation is
needed to understand perceptions of these services among clinicians. More than address
over-triage on the part of emergency physicians, the goal of this intervention is to

provide just enough post-discharge services to allow clinicians to reconsider the complex,
multifaceted decision of whether or not patients can be safely managed at home. It is
important to emphasize and families were involved in this complex decision process and
allowed to opt out of this service.

Notably, the most common disease condition enrolled was low-to-moderate-risk chest
pain, a condition for which there is significant variation in disposition among clinicians
despite evidence-based risk stratification tools and shared decision-making strategies. The
intervention in this study might be viewed as an implementation strategy to assist clinicians
in making evidence-based decisions regarding disposition, beyond a strategy for mitigating
risk following discharge. Indeed, better evidence to guide management of specific disease
conditions can strengthen the effectiveness of this care model. However, it is important

to note that risk stratification tools designed for emergency department disposition do not
factor in novel approaches to patient monitoring and care coordination at home, relying on
the traditional, binary options of hospitalization and discharge.

The Covid-19 pandemic has generated a surge of interest in management of patients in the
home setting.12 Many interventions have been attempted to improve care coordination and
outpatient follow-up for patients discharged from the ED.13 Home monitoring services and
post-discharge pathways are increasingly available to emergency departments, particularly in
integrated health systems. In the future, alternative payment models, such as the Maryland
All-Payer Model, in which hospitals and providers assume more financial risk for the direct
costs of their care will pressure emergency clinicians to discharge more patients. 1415 In
addition to potential cost savings, alternative settings for care have the potential to alleviate
significant nationwide problems with hospital capacity strain and ED boarding. For these
reasons, there will be increasing need for coordinated systems that safely transition patients
from the ED to home.*8

Importantly, increased efforts to reduce hospital admissions must not exacerbate racial
disparities and systemic racism. The majority of patients in this study were of self-reported
Black race, and the study hospital serves a majority Black population. However, it will be
essential to determine that the care provided to patients through this type of program is
effective, safe, and equitable for all patients.
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This study has several limitations. As a study focused on feasibility, we are unable to
conclude whether enrollment in PATH has equivalent safety and effectiveness compared to
inpatient care. Another limitation is that ED physicians might have declared intention to
admit patients to obtain PATH services for patients actually intended for discharge; to avoid
this possibility, the PATH team assisted in the care for 4 additional patients that had not
been planned for inpatient disposition. A limitation is that this study did not calculate and
compare the costs of providing the intervention as compared to standard care, so cannot
provide an estimate of any additional costs incurred or saved through the program. Another
limitation is that this study was only offered during an 8-h period during weekdays when
case management, outpatient scheduling, and other services are available. However, EDs
care for patients throughout all hours of the day and week, and the feasibility of this
intervention during those hours was not examined in this study. Finally, this program may
not be generalized to other emergency departments although many hospitals face similar
problems with regard to ED boarding, avoidable admissions, and lack of coordination and
monitoring for patients discharged to home.

5. Conclusion

Emergency physicians and patients were willing to use a new model of care that provided
outpatient services at home rather than in the hospital. Future randomized studies are
needed to determine whether the care provided at home is effective and safe as compared

to inpatient care. Capitated payment models may increasingly exert pressure to reduce
costly inpatient hospital utilization. To do so, practical approaches are needed to reduce risk
for patients and physicians after ED discharge through strengthened monitoring and care
coordination programs.
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