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A hospital-at-
home care model
Innovation; An
exploratory study

By Melissa D. Cole, DNP, ARPN, ANP-BC, CENP;
Nirav T. Patil, MBBS, MPH; Jerry A. Tribout; and
Joyce J. Fitzpatrick, PhD, MBA, RN, FAAN, FNAP

he United States Census Bureau projects that by 2030,

one in every five Americans will be at retirement age

and by 2034, older adults will outnumber children for

the first time in US history.! In addition, there will be

a shortage of 63,720 full-time equivalent RNs in the
US by 2030, according to the 2020 HRSA Nurse Workforce
Projections.? Healthcare leaders face double trouble as the US
population ages and both the demand for healthcare services
and the rate of retiring nurses increase.’ This scenario, along
with an exodus from the profession, has contributed to the
nursing shortage, fueling the need for innovative care models
to meet healthcare demands.* A survey conducted by AARP
found that 76% of respondents age 50 and older would prefer
to age and receive healthcare at home.® Thus, healthcare is in
dire need of an innovative care model, and nurses’ holistic
patient-centric views on the healthcare system should be a
critical part of its development.

Receiving healthcare at home isn’t a new phenomenon.
Traditional “home care” or skilled nursing care at home has
been a service across the world, primarily used for a post-
acute episode of care. In the 1930s, physicians made house
calls for acute primary care-type illnesses.® Leff and colleagues
identified the need for alternatives to inpatient hospitaliza-
tions, especially for older adults with chronic diseases who
present with an acute condition.” In a pilot study, these resear-
chers implemented a hospital at home (H@H) program for
inpatient hospitalizations and found it was a safe alternative
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to a traditional hospitalization for
persons age 65 and older who
were diagnosed with community-
acquired pneumonia, congestive
heart failure, chronic obstructive
pulmonary disease, and celluli-
tis.” Moreover, an increasing
body of literature from Europe
supports the efficacy and safety
of acute home-based programs.®
Despite this evidence, there

has been minimal adoption or
recognition of H@H programs

in the US.

In the past decade, several
components have increased capa-
bilities for H@H programs. One
is advances in technology for
remote patient monitoring
devices and telehealth, which
have improved the safety of
monitoring and caring for
patients in their homes.”!° The
other is a waiver under the Cen-
ters for Medicare & Medicaid
Services” (CMS) Hospital Condi-
tions of Participation, initiated in
November 2020, that requires
onsite nursing services 24/7 with
immediate access to an RN and
inpatient reimbursement for
H@H programs." This waiver
allows hospitals to embrace inno-
vation for acute care services,
given rising acute care demands
amid the COVID-19 pandemic,
an aging population, and a
shrinking labor pool.*

The aim of this study was to
assess the effectiveness of a H@H
program compared with a tradi-
tional inpatient hospitalization
on acute care outcomes, including
30-day readmission rates and
length of stay (LOS), for similar
populations of patients diagnosed
with COVID-19. The two research
questions were:

1. What's the difference in

30-day readmission rates

between patients with
COVID-19 who participated
in the H@H program versus
a traditional inpatient hospi-
talization.

2. What's the difference in
length of stay between
patients with COVID-19
who participated in the
H@H program versus a
traditional inpatient hospi-
talization.

Material and methods

Design

This was a descriptive, retrospec-
tive comparison study of patients
with COVID-19 admitted to
either the H@H model or a tradi-
tional inpatient hospitalization
between May 1, 2021 and March
31, 2022. The researchers sought
to determine whether there was
a difference in LOS and 30-day
readmission rates between the
two groups. The Institutional
Review Board approved the
study prior to the retrospective
data collection.

H@H model

The H@H program provides full
inpatient hospital services in
the home that would otherwise
be available and delivered in
the traditional hospital environ-
ment, as defined by the CMS
waiver program." This includes
access to hospitalist and spe-
cialty physicians, advanced
practice providers, skilled thera-
pists, nurses, care coordinators,
pharmacists, nutrition services,
and lab and radiology services
in their home or via telehealth.™
The H@H program offered by
the health system was volun-
tary and patient participants
gave informed consent to be
included.
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Participants in the H@H pro-
gram were placed on continuous
remote patient monitoring to
assess heart rate and oxygen sat-
uration at home. An acute care
nurse was responsible for moni-
toring the heart rate and oxygen
saturation levels of the H@H
patient 24/7. The physician or
advanced practice provider per-
formed at least one in-person or
telehealth visit daily. At least
twice daily, paramedics con-
ducted in-person home visits that
were coordinated with an inter-
disciplinary telehealth visit that
included, but wasn’t limited to,
the acute care H@H nurse, care
coordinator, dietitian, and phar-
macist to support the patient’s
medical needs and help develop
the therapeutic assessment and
plan. Family was encouraged but
not required to participate.

Home care nurses, aides, and
therapists were available and
coordinated with the acute care
H@H nurse for home visits for
infusions, wound care, activities
of daily living (ADL) assistance,
therapy needs, or escalating
health concerns with the acute
care H@H nurse. The in-home
paramedics performed lab work
and 12-lead ECGs as ordered by
the provider. Mobile chest X-rays
were provided in the home, and
any diagnostic imaging tests
ordered that couldn’t be per-
formed in the home (such as
computerized tomography or
MRI) were scheduled within 24
hours at the nearest hospital
facility. Patients were also offered
three meals a day based on
dietary orders while participat-
ing in the H@H program.

Patients admitted to the H@H
program were placed in a virtual
inpatient bed in the electronic
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health record (EHR) at two loca-
tions within the health system.
This allowed clinicians monitor-

ing the H@H program to track all

patients from admission to dis-
charge and retrospectively gener-
ate a list of all patients included
in the H@H group.

Data collection

Using random sampling, the
researchers retrospectively
collected data on 64 H@H
COVID-19 admissions and 64
traditional inpatient COVID-19
admissions. A list of potential
patients was generated from the
EHR of a large academic health
system. There was a total of 167
H@H COVID-19 admissions and
199 traditional inpatient COVID-
19 admissions. The researchers
randomized the participant selec-
tion for each group using a ran-
dom number generator; data
were then abstracted. The pri-
mary investigator trained the
abstractor before data abstraction
and audited 10% of the records
for validation and accuracy of
the data collection before com-
pleting the abstraction. The pri-
mary investigator didn’t achieve
80% interrater reliability with the
first audit, so additional training
and another audit of 10% of the
records were completed with
100% interrater reliability
achieved.

The researchers used a stan-
dardized instrument to collect
demographic information (age,
insurance), hospital course
details (LOS, admitting diagno-
sis, disposition status, number of
nurse Vvisits, oxygen require-
ments, and 30-day readmission
details), and the specific inclu-
sion and exclusion criteria (see
Table 1). In addition, patients eli-
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gible for the H@H group needed
to have informed-consent docu-
mentation in the EHR. A linking
log was used to ensure data ano-
nymity for the data collection to
separate the patient identifiers
from the data collected.

Measures

The researchers measured acute
LOS from the date of admission
to discharge. For the 30-day read-
mission rate, they used the CMS
definition of any acute hospital-
ization within 30 days of dis-
charge from the acute care setting
for any diagnosis.”? Other vari-
ables included age in years, insur-
ance (commercial, Medicare/
Medicaid, self-pay), LOS, admit-
ting diagnosis (diagnosis-related
groups), discharge disposition
(home, home with home health-
care, inpatient hospital, new
home healthcare), number of

nurse visits, oxygen requirements
(liters), and 30-day readmission
details.

Analysis

All analyses were conducted in
RStudio version 4.2.1. Research-
ers conducted a priori power
analysis in G*Power 3.1 based on
statistical parameters of o = .05,
= .80, and a medium effect size of
0.5 in a two-tailed, independent
samples f test."” Based on these
parameters, 64 participants in
each group were selected to
detect statistical significance.
Univariate statistics were exam-
ined for all variables to evaluate
for any outliers, miscodes, and
normality. Prior to conducting
planned analyses, the researchers
tested the assumptions of each
associated statistical test (such as
homogeneity of variance for the
independent samples t test) to
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determine whether a parametric
or nonparametric equivalent test
should be used to analyze the data.
Descriptive data include
median and interquartile range
(IQR) and mean and standard

deviation (SD). Researchers
compared categorical variables
using Fisher’s exact test as some
of the counts were low, and
continuous variables using
independent sample t test and
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Wilcoxon Rank sum test. A P
value 0.05 was considered statis-
tically significant.

Results

Demographic characteristics
of patients admitted with
COVID-19

Table 2 describes the demo-
graphic and clinical characteris-
tics of the study sample. The
overall mean age of patients was
56.4 years (SD, 16.0 years) and
51.6% had either Medicare and/
or Medicaid as their primary
payor. The overall median (IQR)
nurse visit volume was 25 (17.0,
39.2), and could be in-person or
virtually in the H@H program,
whereas the traditional group
was only completed in-person.
The nurse visits were defined
by any nursing note that was
counted within the EHR upon
review. The median oxygen
requirement was 2 liters for
both groups, and the majority
of patients in both groups were
discharged home.

Comparison analysis of HGH
program vs. traditional inpa-
tient hospitalization

No significant differences were
observed between H@H and tra-
ditional hospitalization groups
for age, insurance provider,
admitting diagnosis of COVID-
19, discharge disposition, RN
visit volume, or oxygen require-
ments (see Tables 3 and 4). The
median (IQR) age was compared
and wasn't significantly different;
however, it should be noted that
the H@H group was younger
(54) than the traditional hospital-
ized group (60) (see Table 4).
Median LOS (IQR) was 4 days
(3.0, 5.0) for the H@H group
compared with 5 days (3.8, 6.0)
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for the traditional hospitalization
group, but the difference wasn’t
statistically significant (P = .399)
(see Table 4). Readmission within
30 days was 1.6% for each group
(P =.999) (see Table 3).

Discussion

This retrospective analysis com-
pared the efficacy of an acute
H@H program to a traditional
inpatient hospitalization for
patients diagnosed with COVID-
19 by measuring LOS and the
30-day readmission rate. No
significant difference was found
in the median LOS between
groups, and each group had
one 30-day readmission. The
findings suggest that an H@H

www.nursingmanagement.com

program is a safe and effective
way to care for acute medical
patients with COVID-19 infec-
tion. The H@H program was

at least as safe as a traditional
hospitalization in two patient
groups that were similar in age,
admitting diagnosis, oxygen
requirements, and discharge dis-
position.

Although there was no sta-
tistically significant difference
in LOS, the median was one
day shorter for the H@H group
compared with the traditional
hospitalized group, suggesting
that the H@H program might
assist in increasing traditional
hospital capacity for higher-acu-
ity patients and help to alleviate

some of the burden associated
with staffing and capacity chal-
lenges. Interestingly, the num-
ber of RN visits per patient was
comparable in both groups (30.4
[SD, 19.1] mean visits for the
H@H group and 29.9 [SD, 19.3]
mean visits for the traditional
hospitalized group) without
changes to LOS or 30-day read-
mission rates. The RN visits
conducted in the H@H program
were primarily completed via
telehealth, suggesting the big-
ger role telehealth could have in
the acute setting among nurses.
The hospital group RN visits
were all in-person. Although
the research team tried to track
all the RN visits, there may
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have been additional visits or
surveillance that wasn’t cap-
tured in documentation for
either group. The researchers
didn’t track any of the ancillary
visits for either group.

As the increasing demand for
healthcare services places greater
stress on the nursing profes-
sional, telehealth might be a safe
and effective way to increase effi-
ciency and access to nursing ser-
vices, both in the traditional
acute care setting and by expand-
ing home-based programs. The
H@H model described here was
a nurse-led team with remote
acute care nurses coordinating
the activity of a large, interdisci-
plinary care team that consisted
of home health aides, home
health RNs, paramedics, NPs,
physicians, and pharmacists. We
hope that these findings will
assist healthcare system and
nurse leaders in supporting the
safety and efficacy of H@H pro-
grams and implementing virtual

nurse programs to continue this
innovation.

Although there was no statis-
tical significance found, it
should be noted that the
median age for both groups
was below 60 years of age
(Table 4). Much of the prior lit-
erature on H@H programs
involved studies of older adults
(age 65 and above).”® If the cur-
rent study’s sample was older,
there might be a need for addi-
tional resources, which war-
rants further investigation. The
prior literature also included
study groups primarily com-
posed of older adults with
Medicare insurance.”® However,
46.1% of the current study pop-
ulation (48.4% traditional group
and 43.8% H@H group) had
commercial insurance related to
the COVID-19 pandemic and a
need to partner with all payors
(see Tables 2 and 3).

This study wasn’t without its
limitations. The sample was
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limited to admitted patients
diagnosed with COVID-19 and
may not generalize to other
patient populations. The sample
size was relatively small,
though adequately powered,
with 64 patients in each group.
It would be beneficial to con-
tinue the H@H program to fur-
ther study the impact in larger
sample groups. Although the
sample was from a large
regional health system compris-
ing an academic medical center
and smaller community hospi-
tals, including other health sys-
tems with H@H programs
could improve the strength of
the study.

Additionally, the traditional
hospitalized group didn’t nec-
essarily receive continuous
heart rate and pulse oximetry
monitoring that the H@H group
required. This methodological
factor may have confounded
the study results. Lastly, this
study only looked at LOS and
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Research hox

Purpose To assess the effectiveness of a hospital-at-home (H@H) program on acute care outcomes, including
30-day readmission rates and length of stay (LOS), for patients with COVID-19 compared with a similar
patient population admitted for a traditional inpatient hospitalization

Location A large academic health system based in Cleveland, Ohio

Time frame May 1, 2021 through March 31, 2022

Population COVID-19 inpatient admissions

Collection tool

Standardized instrument was used to collect demographic information (age, insurance), hospital

course details (LOS, admitting diagnosis, disposition status, number of nurse visits, oxygen require-
ments, and 30-day readmission details), and the specific inclusion and exclusion criteria

Sample size

There was a total of 167 H@H COVID-19 admissions and 199 traditional inpatient COVID-19 admissions.

A random number generator was used to select 64 participants from each group.

30-day readmission rates as
outcomes. Other outcomes that
could be examined in future
research to better understand
the impact of H@H programs
include hospital-acquired infec-
tion rates, falls with injury,
60-day and 90-day readmission
rates, and cost analyses.

Implications for nurse leaders
The findings of this study have
important implications for pay-
ors and healthcare and home
care leaders. If acute home-based
care continues, it will be critical
to prepare and train clinical
teams to provide this level of
care in the home. The use of tele-
health and continuous remote
patient monitoring may be a safe
and effective way to increase effi-
ciency and access to nursing ser-
vices, both in the traditional
acute setting and in home-based
programs.

The growing demand for
healthcare services and the
shrinking nursing workforce
have prompted calls to deliver
innovative acute care services.
Nurse leaders should answer
these calls with innovative care
delivery and change manage-
ment initiatives that improve

www.nursingmanagement.com

our workforce capacity and
experience. As a nurse-led
team, it’s as important that our
nurses are trained to lead large,
interdisciplinary teams. The
H@H program is leveraging
technology and remote patient
monitoring while nurturing the
nurse-patient relationship, sug-
gesting that nurse leaders
should explore and support this
care delivery model.

Bridging the gaps

This study has helped fill
important gaps in the literature
regarding H@H programs in
the US. Our findings identified
that H@H is a safe alternative
to the traditional acute hospital-
ization, provided preliminary
evidence of the benefits of H@H
programs especially on a
younger population with an
acute illness, and highlighted a
future research agenda. Our
findings also suggest that the
nurse’s role in the healthcare
team might be shifting with
advances in technology, such as
remote patient monitoring. We
hope these findings will assist
healthcare systems, payors, and
home care agencies in support-
ing the safety and efficacy of

H@H programs and finding
alternative ways to improve
access to healthcare. NM
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