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Abstract

Background Appropriate use of available inpatient beds is an ongoing challenge for US hospitals. Historical capac-
ity goals of 80% to 85% may no longer serve the intended purpose of maximizing the resources of space, staff,

and equipment. Numerous variables affect the input, throughput, and output of a hospital. Some of these variables
include patient demand, regulatory requirements, coordination of patient flow between various systems, coordina-
tion of processes such as bed management and patient transfers, and the diversity of departments (both inpatient
and outpatient) in an organization.

Methods Mayo Clinic Health System in the Southwest Minnesota region of the US, a community-based hospital
system primarily serving patients in rural southwestern Minnesota and part of lowa, consists of 2 postacute care

and 3 critical access hospitals. Our inpatient bed usage rates had exceeded 85%, and patient transfers from the region
to other hospitals in the state (including Mayo Clinic in Rochester, Minnesota) had increased. To address these quality
gaps, we used a blend of Agile project management methodology, rapid Plan-Do-Study-Act cycles, and a proactive
approach to patient placement in the medical-surgical units as a quality improvement initiative.

Results During 2 trial periods of the initiative, the main hub hospital (Mayo Clinic Health System hospital in Mankato)
and other hospitals in the region increased inpatient bed usage while reducing total out-of-region transfers.

Conclusion Our novel approach to proactively managing bed capacity in the hospital allowed the region’s only ter-
tiary medical center to increase capacity for more complex and acute cases by optimizing the use of historically
underused partner hospital beds.
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Introduction

Establishing an ideal number of staffed inpatient beds is
a complex issue for health care organizations. Numerous
factors, such as planned and predicted inflows into the
hospital system, contribute to this challenge. Historically,
bed demand for elective and other surgical procedures
requiring an inpatient bed has been easier to predict than
that for admissions from the emergency department,
urgent care, and clinic visits [1]. Other variables, such as
labor markets, space constraints, and equipment use, add
to the complexity of predicting bed demand. Inadequate
inpatient bed availability has led to emergency depart-
ment crowding and, in turn, concern for the quality of
services delivered [2, 3]. These factors combine to create
a challenging operational workflow when managing inpa-
tient bed usage [4, 5].

Our hypothesis centered on the strategic allocation
of beds among various hospital sites. Specifically, we
hypothesized that proactive bed assignment at tertiary
centers for patients with presenting signs of severe ill-
ness who require specialized care unavailable at smaller
sites will enhance regional health care provision. Concur-
rently, we hypothesized that optimizing the capacity at
smaller hospitals by admitting patients with non-severe
illness will improve patient distribution and thereby aug-
ment the ability of hospital systems to deliver compre-
hensive care throughout a health care region. To test this
hypothesis, we developed a novel approach (via a com-
bination of various methods) to bed hold to ensure that
hospital beds were available for patients with severe ill-
ness (those requiring specialized services such as Cardi-
ology, Neurosurgery, Orthopedic Surgery, Trauma Care,
Interventional Radiology or Gastroenterology proce-
dures) at the Mayo Clinic Health System (MCHS) hos-
pital in Mankato, Minnesota, USA (MCHS-Mankato).
This dual-pronged approach anticipates both unplanned,
acute admission requirements and the ongoing need for
beds for less critical cases. MCHS-Mankato is the only
hospital that provides acute care, primary care, con-
tinuous emergency care, a level II nursery, critical care,
advanced trauma care, and specialized medicine in
southwestern Minnesota. Therefore, reducing or prevent-
ing transfers to outside of the region and providing care
to patients at the right place and at the right time were
important aims of our study. However, certain emergency
situations required transfer to another tertiary hospital in
which advanced care is provided.

The Admission Transfer Center (ATC) at MCHS acts
as a critical node for patient distribution, operating like
an air traffic control center to manage patient place-
ment. The ATC, staffed by triage nurses at a centralized
Southern Minnesota location, connects to all MCHS
sites via an advanced information technology network.
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It uses data-driven strategies to facilitate timely transfers
and improve patient flow, which contributes to opera-
tional efficiency. Additionally, its unique model pro-
vides a rich data source for investigating the dynamics of
patient transfers, which thereby fosters various research
opportunities.

Methods
Setting
The MCHS Southwest Minnesota region (SWMN) is
based on a hub-and-spoke model that includes 2 acute
care hospitals and 3 critical access hospitals. MCHS-
Mankato is the only tertiary medical center and is the
hub in this region. Four spoke hospitals in the region
(Fairmont, St James, New Prague, and Waseca, Min-
nesota) serve patients with less severe illness. MCHS-
Mankato consistently had greater than 95% occupancy
and remained in diversion status on most days since the
COVID-19 pandemic began because of a combination of
increased demand, bed closures, staffing shortages, and
other challenges. During the same period, tertiary hos-
pitals throughout Minnesota also had high occupancy
rates, which limited their capacities to accept patient
transfers. These limitations resulted in previously unseen
delays in hospital care throughout southwest Minnesota.
In SWMN, patients requiring care for severe illness and
subspecialty care could often be served only at MCHS-
Mankato. Therefore, these patients would be transferred
out of the region when no inpatient beds were available
at MCHS-Mankato. At the start of this project, the spoke
hospitals in SWMN were not consistently reaching full
occupancy. The historical method of admitting patients
to MCHS-Mankato until full capacity was reached failed
to make use of open spoke hospital beds for appropriate
patients.

Study process

In the third quarter of 2021, MCHS-Mankato started
the design and implementation of a project to optimize
hospital bed management in SWMN. This project aimed
to ensure the availability of beds for local patients with
severe illness, maximize capacity opportunities in the
surrounding spoke hospitals, and reduce out-of-region
transfers. The spoke hospitals, all under the purview of
MCHS leadership and operationally integrated via the
ATC, were pivotal as key stakeholders in the formulation
of our study design.

The initiative for optimizing hospital bed manage-
ment was divided into 2 phases: phase 1, which com-
prised discovery (opportunity identification), planning,
and proposal steps, and phase 2, which consisted of
implementation. Through direct engagement with key
stakeholders, phase 1 of the project followed the project
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engagement approach outlined in Table 1. This approach  our overarching deliverables in the form of tasks or
was closely aligned with Agile methodology and princi-  work buckets. In phase 2 of the project, 4 work streams
ples and our work breakdown structure (Fig. 1) to yield = were proposed after brainstorming sessions with subject

Table 1 Project Engagement approach
Engaged Key Stakeholders (Frontline staff to executive leadership)

e Members of MCHS-SWMN clinical practice, administration,
operations and nursing leadership, compliance, legal, strategy, and
frontline staff

Engagement Cycle
e From daily (unstructured) to biweekly (structured) meetings
Guiding Principles

e Work stream leaders met independently and reported to executive
team in a >2-week cadence

¢ Clinical input and physician engagement were asked to be the driver
of all proposed changes, with partnership from all affected
stakeholders

e Executive team was used to consult, inform, and adjust to project
needs and evolving requirements

e Work streams were empowered to work and move independently
and were asked not to wait for the next executive team meeting to
make progress

e Work stream leaders were asked to practice the Agile mindset by
applying the following principles:

1. What can we implement FASTER and/or be ADAPTABLE
and FLEXIBLE to according to real-time lessons and data?
2. Work with quickness, lightness, and nimbleness.

3. Actrapidly.

b

Do the minimum necessary to yield the minimum viable

product or service designed vs seeking perfection.
Adapt to changing conditions.

Innovate and create new products or services.

N oW

Look for ways to do business in new ways vs existing ways.

8. Be disciplined, consistent, and sustain.
Abbreviation: MCHS-SWMN Mayo Clinic Health System - Southwest Minnesota region
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Fig. 1 Work Breakdown Structure. CMl indicates case mix index; FA, Fairmont, Minnesota; Gl, gastrointestinal; MA, Mankato, Minnesota; NP, New
Prague, Minnesota; SJ, St James, Minnesota; SWMN, Mayo Clinic Health System — Southwest Minnesota region; WA, Waseca, Minnesota

matter experts and key stakeholders. The 4 work streams
included the pre-admission process, transfer plan,
updated admission guidelines, and updated diversion
plan (Table 2). These work streams were led by respec-
tive operations, nursing, and executive partners. Each
work stream was critical to ensuring that all aspects of

Table 2 Optimization of bed management project work streams

hospital input were addressed in pursuit of optimizing
bed management.

Deliverables and procedures
Deliverables were designated for each of the 4 work
streams, with a project leader and key stakeholders

Work stream deliverable Timeline

Tactics

Pre-admission process®

Transfer plan®

Updated admission guidelines®

Updated diversion plan

January 1 through March 31, 2022

January 1 through June 30, 2022

January 1 through June 30, 2022

January 1 through June 30, 2022

Progressive care unit
Pre-admission process for surgical patients before 12 pm

ED lateral transfer process under way

Scripting on capacity and capability for staff

MATC partnership to triage patients to regional sites
EMS assessment

Criteria outlined to reserve beds for patients
with severe illness in 4 strategic service lines

Diversion service area
Diversion activation
Hospital bed management optimization dashboard

Abbreviations: ED Emergency department, EMS Emergency medical services, MATC Midwest Admission and Transfer Center, PCU Progressive care unit

2 Pre-admission for surgical procedures planned the night before admission

b Redirection of patients from sites other than Mayo Clinic to regional sites and from the Mayo Clinic Health System hospital in Mankato, Minnesota, to regional sites in

the Southwest Minnesota region

¢ Level of care and specialty beds
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assigned from various work areas to assess the cur-
rent operational state and identify opportunities for
improvement.

The pre-admission process work stream was identi-
fied as an essential component because it is a source of
planned admissions, with an aspect of volume control
structured by the hospital. The pre-admission process
includes surgical and procedural patients requiring hos-
pital care. The transfer plan work stream investigated
the systems and processes used by MCHS-Mankato to
leverage its partnership with the internal patient transfer
center, external hospital transfer centers, and the emer-
gency medical system to direct and triage patients await-
ing admission into hospitals that have the capability and
available bed capacity to admit patients.

The admission guidelines work stream was heavily
focused on the admission criteria that MCHS-Mankato
and the spoke hospitals have established to admit
patients according to their respective capabilities. This
exercise provided an opportunity to distinguish between
patients with various levels of illness severity and quan-
tify the volume or demand for inpatient care. These cri-
teria were used to prioritize a selection of beds to ensure
safe and timely placement of patients with critical ill-
ness. The diversion plan work stream leveraged what we
learned from each of the previous deliverables to identify
a diversion service area and activation/deactivation crite-
ria for hospital and/or service line diversions. Each work
stream deliverable had an essential component for struc-
turing hospital bed optimization, with interdependencies
between each component.

Pre-admission process

Throughout the COVID-19 pandemic, access to critical
care beds was considerably reduced because of unprece-
dented demand. As surgical case volume began to quickly
increase, implementing a process that allowed local
teams to adequately plan for surgical admissions that
require postoperative critical care placement became
essential. Historically, the routine ebb and flow of hos-
pital discharges provided adequate capacity for surgi-
cal admissions. However, the substantial effect of the
COVID-19 pandemic on capacity necessitated a change
in practice. To support the timely placement of postop-
erative critical care patients, a workflow was established
that provided advanced notification of all planned cases
by the level of care to patient placement teams. The night
before a surgical procedure, a systems-based software
program generated a bed request that was visible to the
bed planning team for all scheduled cases. As part of
the enhanced pre-admission process, bed planning staff
pre-assigned critical care surgical patients to an inpatient
bed for cases completed before 4 pm. This was a fluid
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process, allowing for analysis of emergent situations with
an immediate need for a critical care bed in the hospital.
Teams would reevaluate the pre-admitted bed to balance
the emergent need and anticipated surgical patient. Pre-
assigned patients were factored into hospital occupancy,
which was therefore directly associated with diversion
status. This practice allowed SWMN hospitals to mitigate
capacity constraints through advanced planning.

Transfer plan

A vital patient-based perspective was incorporated into
our research design through the engagement of both our
MCHS-Mankato and SWMN regional boards. These
entities not only granted approval for our initiative but
also actively encouraged its execution, which effectively
served as a patient advisory board. Furthermore, our
Emergency Medical Treatment and Labor Act compli-
ance team conducted a thorough review of the transfer
policy. The team’s endorsement stemmed from the opti-
mized regional capacity to provide an advanced triaging
system, which thereby ensured that the most critically
ill patients were less likely to require transfer out of the
SWMN region.

SWMN established a plan to determine the best loca-
tion for a patient to be admitted to an inpatient setting
throughout the region according to clinical needs and
capacity. Because of the development of regional admis-
sion guidelines, physicians and practitioners understood
the capabilities of all spoke hospitals. Each of the critical
access spoke hospitals also reinforced staffing plans to
accommodate patients who did not require a high level
of care, which permitted admissions during capacity
restraints. Emergency department physicians and prac-
titioners were made aware of bed capacity for the day
through secure chat messaging. This allowed practition-
ers to identify the level of care a patient required and to
determine which location could best meet the needs of
the patient. If a current location had no capacity or ability
to treat the patient, the patient was then parallel trans-
ferred to another location in our region for inpatient
admission. This transfer plan improved care for patients
by allowing them to remain in the region for treatment
while also maximizing the capacity of all hospitals in the
region.

Updated admission guidelines

SWMN admission guidelines were established to support
safe patient placement according to site, unit, and nurse
capability, which maximized bed usage for each hospital
in the region. The guidelines delineated the placement of
patients on the basis of their specific clinical needs and
identified which units could provide care, as well as those
that could not provide care. The guidelines were analyzed
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and benchmarked against other hospital facilities for best
practices.

Admission guidelines served as the foundation for
optimizing hospital bed management, which established
a precedent for ensuring that each patient was placed
in the right bed after admission. Historically, patients
without severe illness may have been placed in beds des-
ignated for patients with severe illness when no other
internal capacity options were available. This practice
reduced critical care bed capacity, contributed to the
underuse of regional beds, and negatively affected hospi-
tal patient flow. Work stream reevaluation of admission
guidelines indicated that restricting the critical care units
for patients with severe illness who met the identified
admission criteria was a foundational component to opti-
mizing SWMN hospital bed management.

Updated diversion plan

The diversion plan was the most complex work stream.
Admission patterns throughout SWMN were studied. An
analysis of admission guidelines and patient flow patterns
throughout each of the 5 SWMN hospitals identified that
underuse of beds at regional spoke hospitals occurred
in conjunction with overcapacity at MCHS-Mankato.
Patients requiring high-level and specialty care had bar-
riers to bed access at MCHS-Mankato because of a lack
of capacity. Specific specialty practices (ie, service lines),
including orthopedics, cardiology, neurosurgery, and gas-
troenterology, were disproportionately affected by these
capacity constraints. Because MCHS-Mankato is the
only multispecialty tertiary care center in an approxi-
mately 80-mile radius, patients unable to access inpatient
care were transferred distantly outside of the SWMN
region. This placed a considerable strain on local emer-
gency medical service resources, which resulted in a sys-
temwide patient flow deficit. Admission pattern analysis
indicated that an average of 23 patients per day without
severe illness who would have met the admission crite-
ria of regional spoke hospitals occupied a bed in MCHS-
Mankato. These beds were identified as potential capacity
for patients with severe illness at MCHS-Mankato.

To maximize spoke hospital bed usage, it was essen-
tial to shift from the traditional approach of admitting
patients to MCHS-Mankato on a first-come, first-served
basis until full capacity was reached. The foundational
practices implemented by the other 3 work streams
readied the teams for the next step (ie, enhancing the
diversion procedure) in optimizing hospital capacity
throughout the region. To reduce out-of-region transfers
of patients with serious illness, specific thresholds were
established that activated diversion procedures according
to each level of care, including intensive, progressive, and
medical/surgical care. When a diversion procedure was
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activated, specific criteria were used to prioritize admis-
sion for select service area hospitals, levels of care, and
tertiary services to maximize use of the limited volume
of beds. This action preserved local bed capacity for more
critical care patients, which improved quality, reduced
the distance of transfers, and minimized the overall strain
on the regional health care system.

Diversion thresholds were established after an in-
depth analysis of patient demand, which included his-
torical admission, discharge, and transfer rates for each
level of care and primary admission services. Service line
diversion was activated when the facilitywide medical-
surgical bed volume was reduced to 4 beds. These beds
were then reserved for patients in the diversion service
area who required inpatient care from orthopedics, neu-
rosurgery, cardiology, or gastroenterology because these
service lines had the highest frequency of out-of-region
transfers. When a request for admission was made, bed
management would perform a real-time bed capacity
assessment and connect the hospital medicine physician
or admitting specialist with the referring clinician for
admission screening. If the patient did not require care
through the service lines, transfer options were pursued
to maximize regional bed capacity. Occasionally, excep-
tions were made at the discretion of the hospitalist and
emergency department physician. Diversion thresholds
for high-level care areas were activated when bed vol-
ume was reduced to 3 beds in progressive care and to 2
beds in intensive care. Admission to either progressive
or intensive care was limited to the regional service area
during the diversion but not to specific service lines.

Implementation plan summary

The project was implemented with a series of Plan-Do-
Study-Act (PDSA) cycles in 2 trials performed during the
second quarter of 2022. Trial 1 was conducted from April
27, 2022, through May 3, 2022, in which the new diver-
sion procedure was implemented. Trial 2 was performed
from June 1, 2022, through June 7, 2022. Because of the
success of trial 1, we continued use of the new diversion
procedure during the period between trials 1 and 2. A
key change from trial 1 to trial 2 was allowing a thorough
review of exceptions to the established admission criteria
during diversion activation. Patients requiring interven-
tional radiology or expert trauma care were not excluded
in trial 2 but were excluded in trial 1. The hospitalist team
was allowed to make 2 exceptions per day to the admis-
sion criteria, when appropriate.

Project outcomes and analysis

Measures of success were identified in 2 primary cat-
egories (transfer and census). Transfer rates were cal-
culated by dividing transfer volume by all admissions
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(transfer volume plus total admissions) of all adult
patients (excluding behavioral health patients) during the
period. Transfer rates were determined for total transfers
from all SWMN hospitals (MCHS-Mankato alone and
the 4 spoke hospitals combined); transfers from SWMN
hospitals (MCHS-Mankato alone and the 4 spoke hospi-
tals combined) to Mayo Clinic in Rochester, Minnesota;
and parallel transfers from MCHS-Mankato to SWMN
spoke hospitals or to hospitals in the MCHS Southeast
Minnesota region (SEMN). Transfer rates after each
implementation trial/PDSA cycle were compared with
the average 2021 transfer rate (ie, baseline).

Results

Trial 1 outcomes

During implementation trial 1, the reduction from base-
line in the total, all-cause transfer rate of patients out of
the region from the 4 spoke hospitals (3 critical access
hospitals and MCHS-Fairmont) was 71%, which changed
from 35% at baseline to only 10% after trial 1 (Fig. 2) In
addition, the average daily census of patients with severe
illness who were admitted through the prioritized ser-
vice lines (orthopedics, neurosurgery, cardiology, and
gastroenterology) to MCHS-Mankato remained the
same (7=37) during both trial 1 and trial 2, despite the
reduced number of available beds due to bed blocking.
The rate of transfers from MCHS-Mankato to Mayo
Clinic in Rochester, Minnesota, a destination medical
center, decreased by 43%, from 7 to 4% (Fig. 3). Addition-
ally, the rate of parallel transfers from MCHS-Mankato to
SWMN and SEMN increased by 20% from a baseline of
5% to 6% (Fig. 4).

50+
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Trial 2 outcomes

Considerable inpatient nurse staffing shortages occurred
during trial 2, which did not occur during trial 1. This
resulted in closure of an average of 22 inpatient beds per
day (20% reduction) during trial 2, which further reduced
hospital capacity. However, MCHS-Mankato continued
to admit 97% of our average historical admission volume.
During trial 2, the rate of all-cause transfers from MCHS-
Mankato increased by 22% from baseline (Fig. 2), but the
mean transfer rate of patients from MCHS-Mankato to
Mayo Clinic in Rochester, Minnesota, decreased from a
baseline of 7% to 4% (Fig. 3). Although service line admis-
sion volume did not increase during trial 2, the mean
daily census for all 4 service lines increased from 0 beds at
baseline to 30 beds after trial 2, despite inpatient capacity
reduction. Parallel transfers from MCHS-Mankato to the
SWMN spoke hospitals and SEMN hospitals increased
from 5% at baseline to 10% during trial 2 (Fig. 4).

Discussion

The complexity of treating patients requiring hospital
care has been increasing, while the challenges of provid-
ing continuous staffing in hospitals have been mounting
for health care organizations. Many recommendations
on how hospitals can improve their performance despite
these challenges have been proposed [6]. Improvements
in patient flow and movement pathways, as well as care
coordination through optimization of admission and dis-
charge processes, are methods that can positively affect
quality and patient care outcomes [7]. Intentionally
delineating roles among hospital frontline staff and man-
agement teams has also shown positive results [8]. Our
study used a novel strategy of combining some of these

35%

30%

10%

MCHS-Mankato hospital

m Baseline

O Trial 1

SWMN spoke hospitals

oTrial 2

Fig. 2 Transfer Rates for Mayo Clinic Health System (MCHS) Southwest Minnesota (SWMN) Regional Hospitals. Adult patients (excluding behavioral
health patients) were transferred from the MCHS hospital in Mankato, Minnesota, or 1 of the 4 SWMN spoke hospitals to an external hospital,
a hospital in another MCHS region, or Mayo Clinic in Rochester, Minnesota. Total transfer rates for all causes were determined for the 2021 calendar

year (baseline) and during 2 project trial periods of 7 days
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Fig. 3 Transfer Rates of Patients Transferred to Mayo Clinic in Rochester, Minnesota. Adult patients with acute illness (excluding behavioral health
patients) were transferred from the Mayo Clinic Health System (MCHS) hospital in Mankato, Minnesota, or 1 of the 4 MCHS Southwest Minnesota
spoke hospitals to Mayo Clinic in Rochester, Minnesota. Transfer rates were determined for the 2021 calendar year (baseline) and during 2 project

trial periods of 7 days
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Fig. 4 Parallel Transfer Rates Among Mayo Clinic Health System (MCHS) Hospitals. Adult patients (excluding behavioral health patients) were
transferred from the MCHS hospital in Mankato, Minnesota, to hospitals in the MCHS Southwest Minnesota (SWMN) and Southeast Minnesota
regions. Parallel transfer rates were determined for the 2021 calendar year (baseline) and during 2 project trial periods of 7 days

well-documented recommendations with new strategies
to optimize our regional inpatient service, which rou-
tinely exceeds 85% capacity.

The PDSA cycle outcomes of the 2 implementation tri-
als yielded results that supported our hypothesis. These
findings suggest that hospital systems may benefit from
proactively assigning beds for patients with severe ill-
ness at their tertiary centers and optimizing capacity at
their smaller hospital sites by admitting patients without
severe illness. Often, hospital systems will fill available
capacity on a first-come, first-served basis. This approach

prioritizes speed of admission and discounts matching
patient needs with medical and surgical resource avail-
ability at the right location and time.

Research regarding the strategy of proactively trans-
ferring patients between acute care hospitals and non-
acute care hospitals in a health system appears to be
limited. However, some studies have reported that
patients with complex conditions and who have been
transferred to another hospital may have poor out-
comes [9, 10]. Traditionally, patient transfers occur only
after a tertiary hospital activates diversion procedures.
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Our findings suggest that identifying bed demand for
patients with severe illness should not be limited to
intensive and progressive care units only. Alterna-
tively, a clearly delineated projection of bed demand for
patients who require complex services must be consid-
ered when creating operational capacity designations.

Although our preliminary findings indicated a posi-
tive outcome of our quality improvement initiative,
these findings were limited by an increase in bed
shortages because of staffing constraints and fluctu-
ating patient volumes in clinics, urgent care centers,
and emergency departments. The bed shortages that
occurred during the second implementation trial could
have affected the integrity of our optimization project
data. Increased barriers to inpatient bed access also
challenged the enhancement of the exception criteria
process, which remains an opportunity for improve-
ment. Emergency medicine practitioners felt par-
ticularly challenged in finding recipient hospitals for
patients in a timely manner. However, MCHS leader-
ship helped reinforce the value of this project, which
prioritized bed access for patients with severe illness
and thereby reduced the risk of boarding or transfer-
ring critical care patients. Our analysis also lacked
sufficient statistical power to establish significant dif-
ferences. Despite these limitations, our results suggest
that our project to optimize hospital bed management
in a regional health care system had a generally positive
effect.

Operational inefficiencies in the ATC and trans-
fer delays posed some challenges. Future ATC flow
enhancements and more robustly staffed ambulance
services may help mitigate these issues. Our spoke
hospitals were crucial for developing this process and
were engaged partners in the trials. The primary chal-
lenge was ensuring timely patient transfers from the
emergency department and managing the ATC opera-
tional flow. Envisaging further collaboration between
the ATC and emergency medical service, we aim to use
their expertise for process streamlining, enhancing the
patient experience, and creating a more coordinated
system in SWMN.

Future iterations of regional capacity optimization
studies will most likely include analytical forecasts, such
as inpatient service line demand beyond the current pro-
jection of 6 to 8 weeks [11-17]. Bed designations can
remain fluid and responsive to analytical projections
for months and even years and as hospital data analyt-
ics develop. A better understanding of population health
needs and advanced at-home care options, including
advanced digital health and telemedicine offerings, will
affect future hospitalization needs and forecasting of
inpatient bed usage.
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Conclusion

Some hospital systems may benefit from proactively trans-
ferring patients to hospitals in their system that primar-
ily serve patients without severe illness at an early time in
the admission cycle and reserving beds at a larger tertiary
medical center for patients with severe illness. The tradi-
tional approach of filling a hospital, activating diversion
procedures, and then seeking alternative placement fails
to maximize resource capabilities in a large regional sys-
tem. As capacity constraints continue to strain hospital
systems, innovative approaches to the admission process
must be explored. Historical operational models that are
relevant to only a single hospital fail to meet the demands
resulting from contemporary resource constraints.

Abbreviations

ATC Admission Transfer Center

MCHS Mayo Clinic Health System

MCHS-Mankato ~ Mayo Clinic Health System hospital in Mankato, Minnesota,
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