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HEALTHCARE SIMULATION

Strategic Questions That
Improve Flow, Staffing,
and Scheduling

Patient volumes are rising, budgets are tightening, and every decision affects
safety, speed, and satisfaction.
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Introduction

Hospitals operate as interconnected systems.
From emergency admissions to discharge
coordination, each step introduces variabillity,
and the cost of getting it wrong is high.
Decisions around discharge coordination,
continuing care placement, long-term care
availability, and compliance with CMS

quality metrics (like readmission rates,
preventative screenings, or timely follow-ups)
all directly impact both patient outcomes and
reimbursement. Yet many health systems still
rely on static tools: spreadsheets, averages,
and assumptions. Simulation offers a more
dynamic alternative. It's a modeling technique
that reflects how systems behave over time,
accounting for variability, constraints, and the
complex interactions between departments,
resources, and patient needs.
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Simulation provides a better approach.

By modeling your operations—patient flow,
staffing, OR scheduling, shared resources—you
can test strategies, predict outcomes, and make
confident, data-driven decisions before change
happens on the floor.

This guide introduces eight questions that
simulation helps healthcare leaders answer.
Whether you're managing patient flow,
aligning staffing with demand, improving OR
utilization, or preparing for the next capacity
surge, simulation equips teams to move faster,
reduce risk, and plan with greater control.




Where are the true
bottlenecks in our patient

flow?

The most visible delays aren’t
always the real problem.
Bottlenecks in healthcare systems
often begin upstream, and fixing
them takes more than a hunch.

Delays might appear in the Emergency
Department (ED), Post-Anesthesia
Care Unit (PACU), or discharge
process. But the underlying cause
often lies elsewhere: a mismatch in bed
availability, transport lag, or imaging
backlog. Traditional metrics like
average wait time or census reports
don’t capture the dynamic interactions
that cause these slowdowns.

Simulation gives teams a better
lens. By modeling the entire

patient journey, including variability,
constraints, and shared resource use,
simulation reveals where bottlenecks
actually emerge and how they ripple
across the system. For real-world
examples, Sim\Well's blog on patient
flow in changing times explores how
simulation supports demand surges,
delays, and resource constraints.

Teams can test different triage rules,
prioritize transports, adjust bed
allocations, or change admission
criteria—all without disrupting real
operations. This turns anecdotal
frustration into structured insight,
helping healthcare leaders cut wait
times, reduce left-without-being-seen
rates, and improve throughput
system-wide.

Simulation helps teams answer
questions like:

» What impact will reallocating inpatient
beds have on ED wait times?

* How does imaging turnaround time
affect patient throughput across
departments?

« Will changing discharge procedures
reduce boarding in the ED?

When you see the whole system,
the right fix becomes obvious.
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https://www.simwell.io/en/blog/how-to-manage-your-patient-flow-in-changing-times
https://www.simwell.io/en/blog/how-to-manage-your-patient-flow-in-changing-times

How should we staff each
unit to meet changing

demand?

Staffing isn’t a static decision; it’s a
moving target. Patient volumes shift by
hour, acuity levels vary, and coverage
gaps appear without warning. Yet many
schedules are still built from fixed ratios
or outdated patterns, leaving teams
overextended or underutilized.

Simulation provides a more adaptive
approach. By modeling how demand
shifts across time, units, and service lines,
leaders can build smarter staffing plans.
They can test scenarios in advance,
explore skill mix and shift timing, and adjust
coverage to fit how care is delivered.

When done well, simulation-informed
staffing reduces overtime, improves
coverage, and helps prevent burnout—
factors that directly support retention
and staff satisfaction.

Simulation also helps answer
questions like:

« What happens if we move one nurse
from days to evenings in the ED?

« How well does our current staffing
model handle peak evening demand?

« What's the impact of floating staff
between med-surg and telemetry
units?

« Can we reduce overtime by adjusting
shift start times across departments?

These decisions directly affect care
quality, staff experience, and resource
use. Simulation helps teams get it right
before the schedule is finalized.

When staff plans mirror system
dynamics, coverage becomes
a strength, not a scramble.




How do we balance OR
efficiency with patient care

quality?

Operating rooms are among the most

resource-intensive parts of any hospital.

Getting the schedule right impacts
surgical throughput, staff utilization,
revenue, and patient outcomes.

But efficiency doesn't mean squeezing in
more cases at any cost. Poorly sequenced
surgeries, underestimated procedure
lengths, or gaps between teams can lead to
delays, overtime, or rushed care. And while
traditional scheduling tools manage tasks,
they rarely reflect how the entire system
behaves.

Simulation allows surgical leaders to
test how different case mixes, turnover
times, and staff allocations affect

OR flow. It reveals where bottlenecks
emerge between pre-op, surgery, and
recovery, and how changes to start times
or room assignments shift performance
downstream.

For example, what happens if the first

two cases of the day run long? How does
assigning a new nurse to a high-acuity case
affect overall flow? How much buffer time
prevents cascading delays?

Simulation brings those scenarios
into focus and helps answer
questions like:

« How much OR time is lost due to
underestimated procedure lengths?

* What schedule changes reduce room
turnover delays without increasing
risk?

« How do different staffing models affect
throughput across multiple ORs?

These decisions shape the schedule
and influence the quality of care.

True OR efficiency comes from
managing the flow, not just the
schedule.




How do our operational
decisions affect cost and
reimbursement?

Hospital margins are thin. Every shift staffed, bed filled, or case delayed
carries financial weight; yet, those connections often stay buried beneath averages
and lagging indicators.

Simulation brings those relationships to the surface. It helps teams see how
operational choices, like staffing levels, room turnover, or discharge timing, affect
both direct costs and reimbursement outcomes. In bundled payment or Diagnosis-
Related Group (DRG) environments, even small inefficiencies can reduce revenue
or increase penalties.

It's not enough to know that the average length of stay (LOS) is rising. Simulation
shows how that increase affects capacity, staffing, and per-patient cost, and how
adjustments can reverse the trend.
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Finance and operations leaders use
simulation to explore:

« How do staffing shifts affect ICU cost
per case?

« What's the return of reducing LOS by
half a day?

« Can we reallocate shared resources
without increasing penalty risk?

These decisions link strategy,
performance, and compliance.
Simulation allows teams to understand
their impact before the cost becomes
real.

When operations and finance
see the same model, smarter
decisions follow.




How can we reduce length

of stay while maintaining
patient experience?

Reducing average LOS is one of the most
effective ways to improve throughput and
free up capacity, but it can’t come at the
expense of care quality.

Clinical readiness isn’t the issue

in many cases: delays often stem

from communication gaps, transport
slowdowns, or limited coordination with
post-acute providers. And while discharge
planning teams work to anticipate and
prioritize, it's hard to manage what can't
be seen across the entire system.

Simulation brings those hidden dynamics
into focus. By modeling how long
patients stay, what causes delays, and
how downstream availability affects
discharge timing, simulation helps
teams identify avoidable friction and
test interventions before deploying
them in the real world.

It also allows leaders to explore the
balance: how far can we push LOS
reduction without increasing readmission
risk or compromising patient experience?

Simulation helps answer
questions like:

* Where are non-clinical delays
extending LOS across service lines?

« What impact would earlier discharge
prioritization have on bed turnover?

* How do different post-acute availability
scenarios affect inpatient capacity?

Done right, reducing LOS improves
system flow and the patient’s overall care
journey.

Shorter stays only work when
the system is ready for patients
to move.




How do we
prepare
for surges
in patient
volume or
acuity?

Surges are inevitable. Flu season,
weather events, large-scale accidents,
or public health emergencies can strain
even well-run systems. When pressure
builds, the impact doesn'’t always land
where expected.

Beds fill up. Staffing becomes thin.
Patient flow slows.

Preparedness isn’t just having
a plan—it’s knowing how
that plan performs under

pressure.

Many hospitals have escalation

plans, yet few have tested how those
plans function under real conditions.
Simulation gives healthcare teams a
structured way to model surge events
and evaluate their response before the
pressure arrives.

With simulation, leaders can test volume
scenarios, explore capacity limits, and
assess how adjustments to staffing,
space, or workflows affect outcomes.
Planning becomes more actionable,
grounded in operational behavior rather
than assumptions.

It also supports sharper readiness
guestions:

* Where will capacity run short under
different surge scenarios?

 How much buffer exists across the ED,
ICU, and med-surg units?

« Which resource or staffing adjustments
create the fastest path to recovery?

When tested in advance, surge strategies
become reliable tools that help teams
respond faster and deliver better care
under stress.
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Real-Worlid
Insight

During the early waves of COVID-19,
many hospitals had to convert non-
critical spaces like PACUs and ORs
into ICU beds as volume surged.
These overlooked areas—often
absent from standard escalation
plans—became unexpected pressure
points. Simulation allows teams

to identify and prepare for these kinds
of gaps before a crisis hits.



https://www.rand.org/content/dam/rand/pubs/research_reports/RRA100/RRA164-1/RAND_RRA164-1.pdf
https://www.rand.org/content/dam/rand/pubs/research_reports/RRA100/RRA164-1/RAND_RRA164-1.pdf

How can we better manage

shared resources across

departments?

Some of the busiest resources

In a hospital aren’t tied to a single
department. Stretchers, imaging
equipment, transport teams,
environmental services, recovery bays,
sterile processing, and pharmacy
operations all serve multiple units.
Delays in one area often create
slowdowns in several others.

This kind of interdependence is a
common source of friction. A delayed
CT scan can back up the ED. A missed
transport might hold up a discharge.

A recovery bed that stays full prevents

the next OR case from starting on time.

Simulation gives teams visibility
into how shared resources are used
across departments. It highlights
delays and allows leaders to test
changes in scheduling, staffing,

or task sequencing to improve
coordination.

When shared resources are
modeled as part of the system,
coordination becomes a lever,

not a liability.

It also supports key planning
questions:

* How many transport teams are
needed during peak discharge
hours?

« What effect does adding 30 minutes
of CT availability have on ED flow?

* Which services create the most
downstream impact, and where
does buffer time make the biggest
difference?

These operational questions affect
throughput, timing, and the patient
experience. Simulation helps teams
plan around shared constraints rather
than react to them.




How do we scale
simulation from one-

time project to planning

capability?

Many healthcare teams start with
simulation to solve a specific challenge:
a staffing model, a layout redesign,

or a patient flow fix. The first project
often delivers quick, visible results.

But the real opportunity begins when
simulation becomes part of how
planning gets done.

The most effective organizations
turn simulation into a repeatable
capability. Models are easier to
update. Scenarios are faster to run.
Results are shared across roles and
used to support everyday decisions.

Simulation shifts from a single-
use initiative to a tool that supports
ongoing, organization-wide planning.

As adoption expands, simulation
supports more areas of the hospital:

* OR and ED scheduling
» Discharge planning

« Resource allocation and surge
response

 Financial and reimbursement
modeling

It also becomes more collaborative.
Analysts, clinical leaders, and
operations teams work from the same
model to explore tradeoffs, validate
strategies, and move forward with less
risk.

Decisions that once took days

of debate can be worked through

In a single session. With a strong
foundation in place, simulation helps
teams plan with confidence and adapt
quickly when conditions change.

Simulation creates the most
value when it’'s how teams plan,
not just how they react.




Turning Questions into
Capability

Simulation gives healthcare teams a clearer, faster path to confident decisions.
It makes it possible to test strategies in advance, understand system-wide impact,
and take action based on evidence, not assumptions.

The eight questions in this guide reflect the decisions that shape daily operations:
how patients move, how staff are deployed, how the system adapts to change, and
how care and cost stay aligned.

Simulation turns those decisions into a structured process. It allows teams to model
scenarios, evaluate tradeoffs, and move forward with confidence. \Whether you’re
adjusting tomorrow’s schedule or improving how care flows across your organization,
simulation makes the path clearer.

When simulation becomes part of healthcare planning, teams improve flow, make
better use of resources, and respond to change with confidence.




Explore

Simulation
for Your
Healthcare
Organization

SimWell helps healthcare teams model and
improve decisions across patient flow, staffing,
discharge planning, resource allocation, and
facility expansion. We also support coordination
across shared services like pharmacy, transport,
and environmental operations—so your system
runs with fewer delays and greater confidence.

Speak with a Simulation Specialist

Let’s explore how simulation can support your
next planning challenge.



https://www.simwell.io/en/lets-talk?hsCtaTracking=9804eb66-2118-469a-87ce-3411618e47e7%7C3f82ed17-aac7-4b2b-bb4c-a831214731fd
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About SimWell

SimWell, a leading simulation and optimization company, empowers data-driven organizations to
make strategic, informed decisions. For companies tackling complex, high-stakes questions, SimWell
provides precise, actionable solutions that drive confident decision-making and reveal new growth
opportunities.

Our approach goes beyond traditional methods. We believe simulation should be a core competency
within data-rich organizations, enabling teams to adapt and optimize continuously. Through our agile
Earliest Viable Product (EVP) methodology, SimWell delivers early insights while refining models for
maximum long-term value.

At SimWell, we are committed to excellence, innovation, and collaboration. Our advanced
technologies and results-driven approach empower clients to anticipate challenges and make decisions
with clarity and confidence. SimWell helps clients unlock new possibilities and break through growth
barriers by providing the tools to answer critical questions.

www.simwell.io



http://www.simwell.io
https://www.youtube.com/@SimwellConsultingTechnologies
https://www.linkedin.com/company/simwell-consulting-&-technologies-inc-/

