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Using machine learning
to streamline the hospital
discharge process

Executive Summary

Machine learning holds great potential to unlock efficiencies in
the complex hospital discharge process and address the patient
flow challenges being experienced by hospitals worldwide.

In consultation with hospital leaders and frontline clinicians,
Signal 1 identified that discharge efficiencies could be realized

if hospital staff could predict in advance which patients are
approaching the end of their hospital stay. Signal 1's Flow Solution
is based on a machine learning model that uses common EMR
data to identify patients who are approaching the end of their
hospital stay and could be prioritized for discharge assessment
and planning. These predictions, along with information about
patients’ discharge barriers, are seamlessly shared with relevant
clinicians with their existing workflows.
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Signal 1’s Flow Solution streamlines the
discharge process to help patients get

out of hospital sooner.

A Universal Challenge: Managing Patient Flow

With 33.3 and 2.9 million annual hospitalizations in the United States
and Canada, respectively,”> many hospitals are struggling to optimally
manage patient flow. Patient flow is the movement of patients
through a healthcare facility. It is the process of getting patients from
the point of admission to the point of discharge.

Efficient and effective flow means constantly matching every
patient’s care needs to the human and physical resources necessary
to address those needs.® Since hospital resources are generally
constrained (hospitals cannot quickly create beds or increase nursing
staff), doctors and nurses are largely specialized (an obstetrician
cannot perform an emergency appendectomy), and patient volumes
and care needs are hard to predict, this is quite a challenging task.

Poorly managed patient flow results in adverse health outcomes

for patients, extra stress for hospital staff, and capacity problems
including overcrowded emergency departments (EDs) and/or
cancelled procedures.* The challenges associated with effectively
managing flow are magnified in the current post-COVID environment
where hospitals are experiencing higher patient volumes, struggling
with significant staffing shortages (in the US, 52% of nurses said
they considered leaving their position due to insufficient staffing and
burnout®) and facing both political and financial pressure to reduce a
large surgical backlog that accumulated during the pandemic.
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92%

of nurses said they
considered leaving
their position due to
insufficient staffing
and burnout.®



Patient Discharge: A ‘Pressure Valve’ for
Many Hospitals

While flow problems may be most visible in long ED wait times,
challenges in the ED are often a symptom of barriers elsewhere in
the hospital.>* When patients do not efficiently flow out of a hospital,
beds and staff are not available for new patients who are flowing into
the hospital, resulting in excessive waits for newly admitted patients.
When discharges are safely accelerated, not only do patients get out
of hospital sooner, but beds and staff are more quickly available for
the next patient, taking pressure off other parts of the hospital.

Discharge coordination and execution is a complex task and hospi-
tals have been trying to improve discharge processes for decades.®
Yet, while numerous discharge checklists, processes, and tools have
been developed and piloted, challenges associated with efficient
discharge persist.? Average length of stay, a common indicator of
hospital throughput and efficiency, is increasing across many OECD
countries,” including Canada® and the United States.®

The Opportunity: Using Machine Learning to Predict
Readiness for Discharge Assessment and Planning

Over the past year, we at Signal 1 have talked with staff at multiple
hospitals to understand the challenges they face around discharge.

All of them zeroed in on a key point in the patient
journey: the time when a patient transitions out
of their acute phase of care.

They explained that, ideally, discharge planning occurs while a patient
is approaching the end of their acute phase so that the patient is
ready to leave the hospital shortly after reaching clinical stability.

In practice, however, it is difficult to predict when a patient will reach
the point of clinical stability. While doctors may be able to antici-
pate clinical stability, their attention is often (appropriately) focused
on their most acute patients, resulting in delays identifying and/or
communicating about the more stable patients. The result: discharge
planning is often delayed, beginning only after a patient has been
designated clinically stable.
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The power of machine learning

Machine learning is a type of artificial intelligence that involves train-
ing computer algorithms to learn patterns from past data to make
predictions about future events - events such as when a patient is
approaching the end of their hospital stay. Once the patterns have
been learned, the model can be deployed on current patients to
predict which patients are - and are not - approaching the end of
their acute phase care in the coming days.

Signal 1's Flow Solution does exactly that. Running automatically in
the background, our algorithm predicts which patients ill receive a
discharge order or be discharged within the next 3 days.

Our algorithm surfaces over 75% of all patients
to prioritize for discharge assessment and
planning, with over half surfaced in the 3 days
prior to their actual discharge.

Benefits

1. Our solution surfaces patients often
before busy clinical teams have had the
time or opportunity to assess the patient’s
progression towards discharge readiness.

2. With earlier identification of patients
approaching the end of their hospital stay,
discharge activities can be better coordinated
and, importantly, can begin sooner.

3. With visibility into each patient’s specific
discharge barriers, the barriers become
more quickly actionable by the
multidisciplinary team.
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About Signal 1

Founded in 2022, Signal 1 is building the technology platform to
accelerate the Al revolution in healthcare. Signal 1 offers a fully-
integrated Al platform built specifically for the healthcare industry.
Our Health Al platform provides the technical infrastructure and tools
to enable and accelerate a health system’s Al program. The platform
consists of three components:

1. Al Infrastructure: Secure data pipelines and an award-winning
Al engine to easily deploy Al models into production ensuring
industry-leading software and machine learning practices.

2. Al Control Center: A single ‘pane of glass’ to enable management
and monitoring of all Al models deployed via the platform.

3. Al App Suite: Library Al applications that address key operational
and care management decisions including discharge planning, ED
prioritization and unexpected deterioration.

What this means for hospitals we work with:
* Streamlined Al model development and deployment with a faster
time-to-value

Automated model validation and real-time monitoring to ensure
models remain accurate and safe to use

Lower costs of ongoing model management and maintenance

Up to 10X the output and ROI of existing data science and
machine learning teams

To learn more about Signal 1’s Flow Solution,
please contact us at:

hello@signalt.ai

SIGNAL 1 www.signall.ai
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