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Objective: To develop a process through which Mobile
Integrated Health (MIH) can treat patients with chronic
obstructive pulmonary disease (COPD) at high risk for
readmission in an outpatient setting. In turn, South Shore
Hospital (SSH) looks to leverage MIH to improve hospital
flow, decrease costs, and improve patient quality of life.

Methods: With the recent approval of hospital-based MIH
programs in Massachusetts, SSH used MIH to target
specific patient demographics in an at-home setting.
Here, we describe the planning and implementation of
this program for patients with COPD. Key components
to success include collaboration among providers,
early follow-up visits, patient education, and in-depth

t is estimated that chronic obstructive pulmonary dis-

ease (COPD) affects more than 16 million Americans'

and accounts for more than 700000 hospitalizations
each year in the US.2 Thirty-day COPD readmission
rates hover around 22.6%,® and readmission within
90 days of initial discharge can jump to between 31%
and 35%.* This is the highest of any patient demo-
graphic, and more than half of these readmissions are
due to COPD. To counter this, government and state
entities have made nationwide efforts to encourage
health systems to focus on preventing readmissions.
In October 2014, the US added COPD to the active
list of diseases in Medicare’s Hospital Readmissions
Reduction Program (HRRP), later adding COPD to var-
ious risk-based bundle programs that hospitals may
choose to opt into. These programs are designed to
reduce all-cause readmissions after an acute exacer-
bation of COPD, as the HRRP penalizes hospitals for
all-cause 30-day readmissions.® However, what is most
troubling is that, despite these efforts, readmission rates

232 September/October 2021 Vol. 28, No. 5

medical reconciliations. Analysis includes a retrospective
examination of a structured COPD outpatient pathway.

Results: A total of 214 patients with COPD were treated with
MIH from March 2, 2020, to August 1, 2021. Eighty-seven
emergent visits were conducted, and more than 650 total
visits were made. A more intensive outpatient pathway
was implemented for patients deemed to be at the highest
risk for readmission by pulmonary specialists.

Conclusion: This process can serve as a template for future
institutions to treat patients with COPD using MIH or
similar hospital-at-home services.

Keywords: Mobile Integrated Health; MIH; COPD; population
health.

have not dropped in the past decade.® COPD remains
the third leading cause of death in America and still
poses a significant burden both clinically and economi-
cally to hospitals across the country.®

A solution that is gaining traction is to encourage
outpatient care initiatives and discharge pathways.
Early follow-up is proven to decrease chances of
readmission, and studies have shown that more than
half of readmitted patients did not follow up with a pri-
mary care physician (PCP) within 30 days of their initial
discharge.® Additionally, large meta-analyses show
hospital-at-home-type programs can lead to reduc-
tions in mortality, decrease costs, decrease readmis-
sions, and increase patient satisfaction.”® Therefore,
for more challenging patient populations with regard to
readmissions and mortality, Mobile Integrated Health
(MIH) may be the solution that we are looking for.

From the Mobile Integrated Health and Emergency Medicine
Department, South Shore Health, Weymouth, MA.
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This article presents a viable process to treat patients
with COPD in an outpatient setting with MIH Services.
It includes an examination of what makes MIH suc-
cessful as well as a closer look at a structured COPD
outpatient pathway.

Methods

South Shore Hospital (SSH) is an independent, not-for-
profit hospital located in Weymouth, Massachusetts. It
is host to 400 beds, 100000 annual visits to the emer-
gency department (ED), and its own emergency medi-
cal services program. In March 2020, SSH became the
first Massachusetts hospital-based program to acquire
an MIH license. MIH paramedics receive 300 hours of
specialized training, including time in clinical clerkships
shadowing pulmonary specialists, cardiology/conges-
tive heart failure (CHF) providers, addiction medicine
specialists, home care and care progression colleagues,
and wound center providers. Specialist providers
become more comfortable with paramedic capabilities
as a result of these clerkships, improving interactions
and relationships going forward. At the time of writing,
SSH MIH is staffed by 12 paramedics, 4 of whom are full
time; 2 medical directors; 2 internal coordinators; and 1
registered nurse (RN). A minimum of 2 paramedics are
on call each day, each with twice-daily intravenous (IV)
capabilities. The first shift slot is 16 hours, from 7:00 AM
to 11:00 PM. The second slot is 12 hours, from 8:00 AM
to 8:00 PM. Each paramedic cares for 4 to 6 patients
per day.

The goal of developing MIH is to improve upon the
current standard of care. For hospitals without MIH
capabilities, there are limited options to treat acute
exacerbations of chronic obstructive pulmonary dis-
ease (AECOPD) patients postdischarge. It is common
for the only outpatient referral to be a lone PCP visit,
and many patients who need more extensive treatment
options don’t have access to a timely PCP follow-up or
resources for alternative care. This is part of why there
has been little improvement in the 21st century with
regard to reducing COPD hospitalizations. As it stands,
approximately 10% to 55% of all AECOPD readmissions
are preventable, and more than one-fifth of patients with
COPD are rehospitalized within 30 days of discharge.®

In response, MIH has been designed to provide robust
care options postdischarge in the patient home, with the
eventual goal of reducing preventable hospitalizations
and readmissions for all patients with COPD.

Patient selection

Patients with COPD are admitted to the MIH program in
1 of 3 ways: (1) directly from the ED; (2) at discharge from
inpatient care; or (3) from a SSH affiliate referral.

With option 1, the ED physician assesses patient
need for MIH services and places a referral to MIH in
the electronic medical record (EMR). The ED provider
also specifies whether follow-up is “urgent” and sets
an alternative level of priority if not. With option 2, the
inpatient provider and case manager follow a similar
process, first determining whether a patient is stable
enough to go home with outpatient services and then if
MIH would be beneficial to the patient. If the patient is
discharged home, a follow-up visit by an MIH paramedic
is scheduled within 48 hours. With option 3, the patient
is referred to MIH by an affiliate of SSH. This can be
through the patient’s PCP, their visiting nurse associa-
tion (VNA) service provider, or through any SSH urgent
care center. In all 3 referral processes, the patient has
the option to consent into the program or refuse ser-
vices. Once referred, MIH coordinators review patients
on a case-by-case basis. Patients with a history of prior
admissions are given preference, with the goal being to
keep the frailer, older, and comorbid patients at home.
Other considerations include recent admission(s), length
of stay, and overall stability. Social factors considered
by the team include whether the patient lives alone and
has alternative home services and the patient’s total
distance from the hospital. Patients with a history of vio-
lence, mental health concerns, or substance abuse go
through a more extensive screening process to ensure
paramedic safety.

Given their patient profile and high hospital usage
rates, MIH is sometimes requested for patients with
end-stage COPD. Many of these patients benefit from
MIH goals-of-care conversations to ensure they under-
stand all their options and choose an approach that fits
their preferences. In these cases, MIH has been instru-
mental in assisting patients and families with completing
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A normal day (for me)

¢ Breathing is good and back to normal

¢ Clear-white phlegm

¢ Sleeping well at night

e Usual activity and exercise level

e Using rescue inhaler/nebulizer occasionally or as
prescribed

A bad day (for me)
Feeling unwell, a “COPD flare-up”

e Coughing more than usual

® Increased, darker, or thicker phlegm

* More breathless than usual

e Some trouble breathing yet able to do most activities
® Increased anxiety symptoms

® | ow energy

e Using rescue inhaler/nebulizer more often than usual

I need emergent medical care

e Severe shortness of breath, even at rest
e Feeling confused or very drowsy

Figure 1. COPD Action Plan.

COPD, chronic obstructive puimonary disease; MIH, Mobile Integrated Health.

Medical Orders for Life-Sustaining Treatment and health
care proxy forms and transitioning patients to palliative
care, hospice, advanced-illness care management pro-
grams, or other long-term care options to prevent the
need for rehospitalization. The MIH team focuses heavily
on providing quality end-of-life care for patients and
aligning care models with patient and family goals, often
finding that having these sensitive conversations in the
comfort of home enables transparency and comfort not
otherwise experienced by hospitalized patients.

Initial patient follow-up

For patients with COPD enrolled in the MIH program,
their first patient visit is scheduled within 48 hours of
discharge from the ED or inpatient hospital. In many
cases, this visit can be conducted within 24 hours of
returning home. Once at the patient’s home, the para-
medic begins with general introductions, vital signs, and
a basic physical examination. The remainder of the visit
focuses on patient education and symptom recognition.
The paramedic reviews the COPD action plan (Figure 1),
including how to recognize the onset of a “COPD
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Action

e Take controlled medications every day as prescribed

e Use rescue inhaler as needed

e Healthy eating, sleep, and exercise regularly — plan,
place, prioritize

¢ Avoid cigarette smoke and inhaled irritants

Action

e Continue to take controlled medications every day

e Use rescue inhaler every 4 to 6 hours while awake until
symptoms improve

e | imit activity and rest

e Start steroids or antibiotics if prescribed by your doctor

¢ If you are feeling unwell, please contact the MIH
team at 781-624-3698 to request a visit

Action

e Call 911 or go to the Emergency Room

flare-up” and the appropriate response. Patients
are provided with a paper copy of the action plan for
future reference.

The next point of educational emphasis is the
patient’s individual medication regimen. This involves
differentiating between control (daily) and rescue med-
ications, how to use oxygen tanks, and how to safely
wean off of oxygen. Specific attention is given to how to
use a metered-dose inhaler, as studies have found that
more than half of all patients use their inhaler devices
incorrectly.’

Paramedics also complete a home safety evaluation
of the patient’s residence, which involves checking for
tripping hazards, lighting, handrails, slippery surfaces,
and general access to patient medication. If an issue
cannot be resolved by the paramedic on site and is
considered a safety hazard, it is reported back to the
hospital team for assistance.

Finally, patients are educated on the capabilities
of MIH as a program and what to expect when they
reach out over the phone. Patients are given a phone
number to call for both “urgent” and “nonemergent”



situations. In both cases, they will be greeted by one of
the MIH coordinators or nurses who assist with triaging
patient symptoms, scheduling a visit, or providing other
guidance. It is a point of emphasis that the patient can
use MIH for more than just COPD and should call in the
event of any illness or discomfort (eg, dehydration, fever)
in an effort to prevent unnecessary ED visits.

Medication reconciliation

Patients with COPD often have complex medication
regimens. To help alleviate any confusion, medication
reconciliations are done in conjunction with every COPD
patient’s initial visit. During this process, the paramedic
first takes an inventory of all medications in the patient
home. Common reasons for nonadherence include
confusing packaging, inability to reach the pharmacy,
or medication not being covered by insurance. The
paramedic reconciles the updated medication regimen
against the medications that are physically in the home.
Once the initial review is complete, the paramedic tele-
conferences with a registered hospitalist pharmacist
(RHP) for a more in-depth review. Over video chat, the
RHP reviews each medication individually to make sure
the patient understands how many times per day they
take each medication, whether it is a control or rescue
medication, and what times of the day to take them. The
RHP will then clarify any other medication questions the
patient has, assure all recent medications have been
picked up from the pharmacy, and determine any barri-
ers, such as cost or transportation.

Follow-ups and PCP involvement

At each in-person visit, paramedics coordinate with an
advanced practice clinician (APC) through telehealth
communication. On these video calls with a provider,
the paramedic relays relevant information pertaining
to patient history, vital signs, and current status. Any
concerning findings, symptoms of COPD flare-ups, or
recent changes in status will be discussed. The APC
then speaks directly to the patient to gather additional
details about their condition and any recent hospital-
izations, with their primary role being to make clinical
decisions on further treatment. For the COPD popula-
tion, this often includes orders for the MIH paramedic to
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administer IV medication (ie, IV methylprednisolone or
other corticosteroids), antibiotics, home nebulizers, and
at-home oxygen.

Second and third follow-up paramedic visits are
often less intensive. Although these visits often still
involve telehealth calls to the APC, the overall focus
shifts toward medication adherence, ED avoidance,
and readmission avoidance. On these visits, the para-
medic also checks vitals, conducts a physical exam-
ination, and completes follow-up testing or orders per
the APC.

PCP involvement is critical to streamlining and tran-
sitioning patient care. Patients who are admitted to MIH
without insurance or a PCP are assisted in the process
of finding one. PCPs automatically receive a patient
enrollment letter when their patient is seen by an MIH
paramedic. Following each individual visit, paramedic
and APC notes are sent to the PCP through the EMR
or via fax, at which time the PCP may be consulted on
patient history and/or future care decisions. After the
transition back to care by their PCP, patients are still
encouraged to utilize MIH if acute changes arise. If a
patient is readmitted back to the hospital, MIH is auto-
matically notified, and coordinators will assess whether
there is continued need for outpatient services or areas
for potential improvement.

Emergent MIH visits

While MIH visits with patients with COPD are often
scheduled, MIH can also be leveraged in urgent situa-
tions to prevent the need for a patient to come to the
ED or hospital. Patients with COPD are told to call MIH
if they have worsening symptoms or have exhausted
all methods of self-treatment without an improvement
in status. In this case, a paramedic is notified and sent
to the patient’s home at the earliest time possible.
The paramedic then completes an assessment of the
patient’s status and relays information to the MIH APC
or medical director. From there, treatment decisions,
such as starting the patient on an IV, using nebulizers,
or doing an electrocardiogram for diagnostic purposes,
are guided by the provider team with the ultimate goal
of caring for the patient in the home. For our population,
providing urgent care in the home has proven to be an
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* MIH initial visit within 48 hours
® Pharmacist-assisted medical reconciliation
¢ Telehealth with MIH APC

MIH Referral

(Hospital
discharge)

* Home safety evaluation
e Vitals and physical exam
® Current health RPM

Week 1 « Telehealth and MIH APC

(2+ visits)

® At discretion of MIH APC

readmission avoidance

* Focus: medication compliance and COPD action plan
* MIH initial visit within 48 hours
* Pharmacist-assisted medical reconciliation

MIH follow-up and/or MIH APC teleheath visit (2nd visit)
* Focus on medication management, ED avoidance,

® MIH nurse check-ins as needed

¢ Focus: recognizing symptoms of a COPD flare-up
* MIH follow-up and/or MIH APC telehealth visit

* Additional visits at discretion of MIH APC
® Focus on PCP/Pulmonary follow-ups, ED avoidance,

readmission avoidance
® MIH nurse check-ins as needed

Week 3

(1+ visits)

Schedule next visit
Schedule next visit

¢ Focus: understanding COPD
* Additional visits at discretion of

MIH nurse/APQ . . Schedule next visit if needed
® Focus on medication compliance,

ED aviodance, readmission
avoidence

* Focus: transition back to PCP
* Additional visits at discretion
of MIH nurse/APC
* Focus on medication compliance,
ED aviodance, readmission avoidence

Week 4

(+/- visits)

Figure 2. MIH COPD Pathway.

APC, advanced practice clinician; COPD, chronic obstructive puimonary disease; ED, emergency department; MIH, Mobile Integrated Health; PCP, primary care

physician; RPM, remote patient monitoring.

effective way to avoid unnecessary readmissions while
still ensuring high-quality patient care.

Outpatient pathway

In May 2021, select patients with COPD were given the
option to participate in a more intensive MIH outpatient
pathway. Pilot patients were chosen by 2 pulmonary
specialists, with a focus on enrolling patients with COPD
at the highest risk for readmission. Patients who opted in
were followed by MIH for a total of 30 days.

The first visit was made as usual within 48 hours
of discharge. Patients received education, medication
reconciliation, vitals examination, home safety evalu-
ation, and a facilitated telehealth evaluation with the
APC. What differentiates the pathway from standard
MIH services is that after the first visit, the follow-ups
are prescheduled and more numerous. This is outlined
best in Figure 2, which serves as a guideline for coor-
dinators and paramedics in the cadence and focus of
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visits for each patient on the pathway. The initial 2 weeks
are designed to check in on the patient in person and
ensure active recovery. The latter 2 weeks are designed
to ensure that the patient follows up with their care team
and understands their medications and action plan
going forward. Pathway patients were also monitored
using a remote patient monitoring (RPM) kit. On the
initial visit, paramedics set up the RPM equipment and
provided a demonstration on how to use each device.
Patients were issued a Bluetooth-enabled scale, blood
pressure cuff, video-enabled tablet, and wearable
device. The wearable device continuously recorded res-
piration rate, heart rate, and oxygen saturation and had
fall-detection enabled. Over the course of a month, an
experienced MIH nurse monitored the vitals transmitted
by the wearable device and checked patient weight
and blood pressure 1 to 2 times per day, utilizing these
data to proactively outreach to patients if abnormalities
occurred. Prior to the start of the program, the MIH



Table 1. SSH Yearly COPD Readmissions
2019 2020 2021 YTD
804 473 253

COPD, chronic obstructive pulmonary disease; SSH, South Shore Hospital;
YTD, year to date.

Year

No. of COPD readmissions

nurse contacted each patient to introduce herself and
notify them that they would receive a call if any vitals
were unusual.

Results

MIH treated 214 patients with COPD from March 2, 2020,
to August 2, 2021. In total, paramedics made more than
650 visits. Eighty-seven of these were documented as
urgent visits with AECOPD, shortness of breath, cough,
or wheezing as the primary concern.

In the calendar year of 2019, our institution admitted
804 patients with a primary diagnosis of COPD. In 2020,
the first year with MIH, total COPD admissions decreased
to 473; however, the effect of the COVID-19 pandemic
cannot be discounted. At of the time of writing—219 days
into 2021—253 patients with COPD have been admitted
thus far (Table 1).

Pathway results

Sixteen patients were referred to the MIH COPD Discharge
Pathway Pilot during May 2021. Ten patients went on to
complete the entire 30-day pathway. Six did not finish
the program. Three of these 6 patients were referred by
a pulmonary specialist for enrollment but not ultimately
referred to the pilot program by case management and
therefore not enrolled. The other 3 of the 6 patients who
did not complete the pilot program were enrolled but dis-
continued owing to noncompliance.

Of the 10 patients who completed the pathway, 3
patients were male, and 7 were female. Ages ranged
from 55 to 84 years. On average, the RHP found 3.6
medication reconciliation errors per patient. One patient
was readmitted within 30 days (only 3 days after the initial
discharge), and 5 were readmitted within 90 days.

A retrospective analysis was conducted on patients
with COPD who were not provided with MIH services
and were admitted to our hospital between September 1,
2020, and March 1, 2021, for comparison. Age, sex, and
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other related conditions are shown in Table 2. Medication
reconciliation error data were not tracked for this demo-
graphic, as they did not have an in-home medication
reconciliation completed.

Discussion

MIH has treated 214 patients with COPD from
March 2, 2020, to August 2, 2021, a 17-month period. In
that same timeframe, the hospital experienced a 42%
decrease in COPD admissions. Although this effect is not
the sole product of MIH (specifically, COVID-19 caused
a drop in all-cause hospital admissions), we believe MIH
did play a small role in this reduction. Eighty-seven emer-
gent visits were conducted for patients with a primary
complaint of AECOPD, shortness of breath, cough, or
wheezing. On these visits, MIH provided urgent treatment
to prevent the patient returning to the ED and potentially
leading to readmission.

The program’s impact extends beyond the numbers.
With more than 200 patients with COPD treated at home,
we improved hospital flow, shortened patients’ overall
length of stay, and increased capacity in the ED and inpa-
tient units. In addition, MIH has been able to fill in care
gaps present in the current health care system by pro-
viding acute care in the home to patients who otherwise
have access-to-care and transportation issues.

What made the program successful

With the COPD population prone to having complex
medication regimens, medication reconciliations were
critical to improving patient outcomes. During the docu-
mented medication reconciliations for pathway patients,
8 of 10 patients had medication errors identified. Some
of the more common errors included incorrect inhaler
usage, patient medication not arriving to the pharmacy
for a week or more after discharge, prescribed medication
dosages that were too high or too low, and a lack of trans-
portation to pick up the patient’s prescription. Even more
problematic is that 7 of these 8 patients required multiple
interventions to correct their regimen. What was cited as
most beneficial by both the paramedic and the RHP was
taking time to walk through each medication individually
and ensuring that the patient could recite back how often
and when they should be using it. What also proved to
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Table 2. Demographic and Outcome Data

Patients who completed the pathway

SSH patients without MIH services

(N=10) (N=69)

Age, y

Median 72

Range 54-86 47-91
Sex, n (%)

Male 3(30.0) 25 (36.2)

Female (70.0) 44 (3.8
Frequency of other related conditions, n (%)

Comorbidity present 9 (90.0) 57 (82.6)

Active smoker 6 (60.0) 35 (60.7
Medication reconciliation errors

Median NA

Range 0-8 NA
Readmission status, n (%)

Readmitted within 30 days? 1(10.0) 26 (37.7)

Readmitted within 90 days? 5 (50.0) 43 (62.3)

MIH, Mobile Integrated Health; NA, not applicable; SSH, South Shore Hospital.

be helpful was spending extra time on the inhalers and
nebulizers. Multiple patients did not know how to use them
properly and/or cited a history of struggling with them.

The MIH COPD pathway patients showed encourag-
ing preliminary results. In the initial 30-day window, only
1 of 10 (10%) patients was readmitted, which is lower
than the 37.7% rate for comparable patients who did not
have MIH services. This could imply that patients with
COPD respond positively to active and consistent man-
agement with predetermined points of contact. Ninety-
day readmission rates jumped to 5 of 10, with 4 of these
patients being readmitted multiple times. Approximately
half of these readmissions were COPD related. It is
important to remember that the patients being targeted
by the pathway are deemed to be at very high risk of
readmission. As such, one could expect that even with
a successful reduction in rates, pathway patient read-
mission rates may be slightly elevated compared with
national COPD averages.

Given the more personalized and at-home care,
patients also expressed higher levels of care satisfaction.
Most patients want to avoid the hospital at all costs, and
MIH provides a safe and effective alternative. Patients
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with COPD have also relayed that the education they
receive on their medication, disease, and how to use MIH
has been useful. This is reflected in the volume of urgent
calls that MIH receives. A patient calling MIH in place of
911 shows not only that the patient has a level of trust
in the MIH team, but also that they have learned how to
recognize symptoms earlier to prevent major flare-ups.

This study had several limitations. On the pilot path-
way, 3 patients were removed from MIH services because
of repeated noncompliance. These instances primarily
involved aggression toward the paramedics, both verbal
and physical, as well as refusal to allow the MIH para-
medics into the home. Going forward, it will be valuable
to have a screening process for pathway patients to
determine likelihood of compliance. This could include
speaking to the patient’'s PCP or other in-hospital provid-
ers before accepting them into the program.

Remote patient monitoring also presented its chal-
lenges. Despite extensive equipment demonstrations,
some patients struggled to grasp the technology. Some
of the biggest problems cited were confusion operating
the tablet, inability to charge the devices, and issues with
connectivity. In the future, it may be useful to simplify the



devices even more. Further work should also be done to
evaluate the efficacy of remote patient technology in this
specific setting, as studies have shown varied results with
regard to RPM success. In 1 meta-analysis of 91 differ-
ent published studies that took place between 2015 and
2020, approximately half of the RPM studies resulted in
no change in hospital readmissions, length of stay, or ED
presentations, while the other half saw improvement in
these categories.'" We suspect that the greatest benefits
of our work came from the patient education, trust built
over time, in-home urgent evaluations, and 1-on-1 time
with the paramedic.

With many people forgoing care during the pandemic,
COVID-19 has also caused a downward trend in overall
and non-COVID-19 admissions. In a review of more than
500000 ED visits in Massachusetts between March 11,
2020, and September 8, 2021, there was a 32% decrease
in admissions when compared with those same weeks in
2019.° There was an even greater drop-off when it came
to COPD and other respiratory-related admissions. In eval-
uating the impact SSH MIH has made, it is important to
recognize that the pandemic contributed to reducing total
COPD admissions. Adding merit to the success of MIH in
contributing to the reduction in admissions is the contin-
ued downward trend in total COPD admissions year-to-
date in 2021. Despite total hospital usage rates increasing
at our institution over the course of this year, the overall
COPD usage rates have remained lower than before.

Another limitation is that in the selection of patients,
both for general MIH care and for the COPD pathway,
there was room for bias. The pilot pathway was offered
specifically to patients at the highest risk for readmis-
sion; however, patients were referred at the discretion
of our pulmonologist care team and not selected by any
standardized rubric. Additionally, MIH only operates on a
16-hour schedule. This means that patients admitted to
the ED or inpatient at night may sometimes be missed
and not referred to MIH for care.

The biggest caveat to the pathway results is, of course,
the small sample size. With only 10 patients completing
the pilot, it is impossible to come to any concrete con-
clusions. Such an intensive pathway requires dedicating
large amounts of time and resources, which is why the
pilot was small. However, considering the preliminary
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results, the outline given could provide a starting point
for future work to evaluate a similar COPD pathway on a
larger scale.

Future considerations

Risk stratification of patients is critical to achieving
even further reductions in readmissions and mortality.
Hospitals can get the most value from MIH by focus-
ing on patients with COPD at the highest risk for return,
and it would be valuable to explicitly define who fits into
this criterion. Utilizing a tool similar to the LACE index for
readmission but tailoring it to patients with COPD when
admitting patients into the program would be a logical
next step.

Reducing the points of patient contact could also
prove valuable. Over the course of a patient’s time with
MIH, they interact with an RHP, APC, paramedic, RN,
and discharging hospitalist. Additionally, we found many
patients had VNA services, home health aides, care man-
agers, and/or social workers involved in their care. Some
patients found this to be stressful and overwhelming,
especially regarding the number of outreach calls soon
after discharge.

It would also be useful to look at the impact of MIH
on total COPD admissions independent of the artificial
variation created by COVID-19. This may require waiting
until there are higher levels of vaccination and/or finding
ways to control for the potential variation. In doing so, one
could look at the direct effect MIH has on COPD read-
missions when compared with a control group without
MIH services, which could then serve as a comparison
point to the results of this study. As it stands, given the
relative novelty of MIH, there are primarily only broad
reviews of MIH’s effectiveness and/or impact on patient
populations that have been published. Of these, only a
few directly mentioned MIH in relation to COPD, and none
have comparable designs that look at overall COPD hos-
pitalization reductions post-MIH implementation. There is
also little to no literature looking at the utilization of MIH in
a more intensive COPD outpatient pathway.

Finally, MIH has proven to be a useful tool for our
institution in many areas outside of COPD management.
Specifically, MIH has been utilized as a mobile influenza
and COVID-19 vaccination unit and in-home testing

Vol. 28, No. 5 September/October 2021 239



Reducing COPD Hospitalizations

service and now operates both a hospital-at-home and
skilled nursing facility-at-home program. Analysis of the
overall needs of the system and where this valuable MIH
resource would have the biggest impact will be key in
future growth opportunities.

Conclusion

MIH has been an invaluable tool for our hospital, especially
in light of the recent shift toward more in-home and virtual
care. MIH cared for 214 patients with COPD with more
than 650 visits between March 2020 and August 2021.
Eighty-seven emergent COPD visits were conducted,
and COPD admissions were reduced dramatically from
2019 to 2020. MIH services have improved hospital flow,
allowed for earlier discharge from the ED and inpatient
care, and helped improve all-cause COPD readmis-
sion rates. The importance of postdischarge care and
follow-up visits for patients with COPD, especially those
at higher risk for readmission, cannot be understated. We
hope our experience working to improve COPD patient
outcomes serves as valuable a reference point for future
MIH programs.
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