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Disclosures

No relevant relationships: None of the presenters for this educational activity
have relevant financial relationship(s) to disclose with ineligible companies
whose primary business is producing, marketing, selling, re-selling, or
distributing healthcare products used by or on patients.
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Learning Objectives

1. Recognize common human factors vulnerabilities in healthcare systems
that contribute to error and performance variability.

2. Analyze care processes using human factors tools (e.g., SEIPS model,
system-focused observation) to identify system-level contributors to

outcomes.

3. Differentiate between weaker and stronger improvement strategies and
design more effective, system-focused interventions.
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When a Ql project struggles, what is the
first intervention we usually reach for?

And how many of those rely on people
remembering, learning, practicing,
paying attention, or trying harder?
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For different outcomes, redesign the system—not the people

Your system is perfectly designed to
get the results you are getting

— W. Edwards Deming
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The Ql Journey

The Problem
Highlight alignment with strategic goals

Baseline Data
QOutcome and process measures

Identify the Team

Who are the team members?

Map the Process
How does the process currently take olace?

Cause of the Problem

Fichborne, driver diagram, pareto etc.)

Develop the AIM statement

SMARTIE {zpecific, meazurable, achievable, realiztic, time bound. inclusive, equitable)

Prioritize Interventions
|Impact/Effort, PICK matrix

PDSA plan(s)
Plan, Do, Study, Act

Change data and evaluation of results
Adopt, Adapt, Abandon

Sustain improvement and next step x

Efficient Equitable Patient Centered
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Human Factors in Aviation
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Human Factors

Human Factors is the science and application of how our
people interact with their environment, tools/technology,
tasks, processes, and organizational factors. It considers
human capabilities and limitations.
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Human Factors in Everyday Life
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A Tale of 2 Elevator Designs
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A Design that Requires a Very Cooperative Stranger
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Muscle Memory Meets Bad Design
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Should | stay or should | go?
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Sometimes we get it right
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Examples of Human Factors
Challenges in Healthcare
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s it easy to make the right choice?
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What comes to mind when you look at this?
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What's the diagnosis?
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Teams of experts or expert teams?

“Relax — we're all in this together.”
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Apparently, Someone Heard “Two”
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Shared Understanding Is Not Guaranteed
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The View From the Bottom

| am (& ONCERNED!

| am ({)NCOMFORTABLE!

This is a @AFETY ISSUE!
‘ “Stop the Line”

Adapted from TeamSTEPPS® 2.0. Agency for Healthcare Research and Quality (AHRQ).
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Stress and Burnout

Yerkes-Dodson Human Performance and Stress Curve

Optimal arousal
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What could possibly go wrong?
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Human Factors and systems simulation in Healthcare

Designing, refining and AMP Checklist
testing a “Difficult Airways EE—

Management system”- /

cart, checklist and S Ry
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algorithm The AMP/Algori
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matches the language of the
algorithm
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Dubé, M. et al. (2025). Systems-Focused Simulation and Debriefing to Improve Patient Safety, Quality Care, Environments, and Processes. In: Marshall
Gillman, L., Widder, S. (eds) Trauma Team Dynamics. Springer, Cham. https://doi.org/10.1007/978-3-031-86312-7_26



Human Factors + SEIPS 2.0
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What is Human Factors and Systems Engineering?

Human Factors is the science and application of how our people interact with their environment,
tools/technology, tasks, processes, and organizational factors. It considers human capabilities and
limitations.

Systems Engineering is a discipline that applies engineering principles to the healthcare industry. It uses
industrial and systems engineering tools to address a variety of healthcare issues.

Deeply understanding these factors leads to significant improvements in patient and staff safety,
efficiency, effectiveness, and system performance.
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SEIPS 2.0 Work System Elements

Internal Physical Environment- physical layout, distractions, noise,
temperature, lighting, available space. External Environment: macro
level policy factors, economy etc. outside of an organization.

WORK SYSTEMS

lechnology
and Tools L _ _ ]
ke , Tools/Technology: Objects people use to do their work or that assist
'@' ’ | — - them in their work. Consider equipment resources, IT, medical devices
. : and consider their usability, familiarity, level of automation,
. - functionality, portability
8
.:;.r—.,ﬂ)-. People: staff/teams, patients, and families- who is affected
. .

3 M — - m = Tasks: roles/responsibilities: specific actions within larger work
process. Consider difficulty, complexity, variety, ambiguity, sequence.

Organization: Structures external to the person (but often put in place
by people) that organize time, space, resources, activity. Consider: work
schedules, culture, training, policies, resource availability.



Changes to the working system...introducing a new Electronic
health record...
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Testing a new Electronic Health Record in the Emergency Room
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Proactive Human Factors Usability and Systems Simulation Testing of an EHR:
>200 recommendations to improve the design, system and mitigate identified
safety threats

IT v THE ED

Using Human Factors and Systems Simulation to {'_'letimize
the Usability of a Code Documentation Too

Susan Biesbroek, MSc™ Mirette Dube, RRT, M5z CPFHFH }
Jennifer Ariold MDD M5c FAAP F Myrna Chan-MacRae MSW, MPH T
Daniel J. Kats MDD} Lavren Coogle MD § Melanie Swenson, BS MBA || and

Jonathan . Hron, MDY
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Complex System Interactions: New Physical Environments

A perfectly designed space would be easy and efficient to work in and staff are satisfied with the
space.

A poorly designed space would be difficult and inefficient, and staff would be frustrated to work in
the space.
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The Complexity of New Environments: Safe Design Principles

The following outlines ten considerations when designing a healthcare facility, rooted in safe designPrincipIes
used by the Center for Health Design; developed from the AHRQ. Each represents a way to build defenses,
safeguards, and barriers into the system to reduce latent safety threats and potential adverse events.

Control/eliminate Support family
infection sources involvement in care

Reduce fatigue

Minimize
environmental
hazards

Standardize
room layouts

éﬁ:
/

and processes J
Reduce
noise

Consider
adjacent
processes

Reduce

Improve visibility . Automate tasks
to patient communication when possible
breakdowns

Joseph, A., Quan, X., Taylor, E., & Jelen, M. (2012). Designing for patient safety: Developing methods to integrate patient safety concerns in the design process. Concord, CA: Center for Health Design.
Website: https://www.ahrg.gov/patient-safety/settings/hospital/resource/transform.html#design - UPDATE



https://www.ahrq.gov/patient-safety/settings/hospital/resource/transform.html#design

Systems Thinking
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A Tragic Story: Reflecting on potential work
system factors using SEIPS
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Laura's Story
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Activity #1: Apply SEIPS and Systems Thinking

Refer to Activity #1 Worksheet
o Read about the Laura Levis Case
o Find a partner at your table

o Populate the SEIPS observation worksheet to categorize the possible work system elements that may
have contributed to the outcome

Discuss:
o What were your initial reactions to Laura's story?

o How could a systems approach versus a person's approach to thinking influence your thoughts and
response to what happened?

o How did using SEIPS 2.0 influence your perspective?

40
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Takeaways from Activity #1

Boston

‘?
Where the world comes for answers ﬁrolgglr&rlns

Immersive
Design Systems |




Adopting a Systems Thinking Mindset
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Activity #2: A closer look at Systems Thinking

Refer too Activity #2 Worksheet
'] Form a group of 2-3 colleagues

] Review your 2 specific "Systems Thinking" cards. (Note: all are provided for future reference on the
handout "Habits of a systems thinker")

Activity:
After reviewing your 2 specific "Systems thinking" flip cards discuss the following:
= How might these concepts be used in quality improvement and safety?
= Where have you seen this be applied, and what difference did it make?
= How might this help you when looking at a problem in healthcare or in everyday practice?

= Some examples worth considering in your discussion if needed: staffing changes; workflows;
new policy; handoffs; throughput, safety events, repeating problems on a unit.

43
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Habits of a Systems Thinker

Where the world comes for answers
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Seeks to understand the
big picture

Identifies the circular
nature of complex cause
and effect relationships

P

Surfaces and tests
assumptions

N

Considers how mental
models affect current reality

Pays attention to
accumulations and thair rates
of change

Immersive
Design Systems

Observes how elements within
systems change over time,
generating patterns and trends

Makes meaningful
connections within and
between systems

Habits of a
Systems Thinker

Uses understanding of system
structure to identify possible
leverage actions

Recognizes that a system's
structure generates its behavior

hanges perspectives 10
increase understanding

Considers an issue fully and
resists the urge to come to a
quick conclusion

Considers short-term,
long-term and unintended
consequences of actions

Checks results and changes
actions if needed
“successive approximation”




Selecting interventions for improvements
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Interventions

Barriers and fail-safes

abieianay ybiy

Automation and
computerization

RS T
T RRGLL e r s L I Fe

Hu!n and pali:l -I I
E | Educational programs '
-i  Available information |

&=

©2022 Instiuta for Sate Madication Practices (ISMP)

F
g
=
:
-

Childrens | 'mmersive

Where the world comes for answers 2J Fospital Design Systems

% Boston




Interventions

Supportive Transformative

Some reliance on human behavior Mo reliance on human behavior

Focus on systems and people Focus on systems
Remove distractions Forcing Functions
Use of simulation Failsafe mechanisms
Cognitive aids (checklists, Automation
algorithms, SOPs, etc.) Structural changes to work
Standardization environments or devices
Building in redundancies Process redesign
Building in detection and
alerting mechanisms

Reliance on Systems and Structures

Copyright ® 2016 Dana-Farber Cancer Institute. All Rights Reserved
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Patient Safety

OuUT

Every Patient. Every 'l"lme

Where the world comes for answers

SURGICAL SAFETY CHECKLIST (FirsT EDiTiON)

Before induction of anaesthesia »ywwprprs Before skin incision »rssprrerrrresr Before patient leaves operating room

LIEISATHARES RRt U
NTITY

SITE MARKED/NOT APPLICABLE
ANAESTHESIA SAFETY CHECK COMPLETED
PULSE OXIMETER ON PATIENT AND FUNCTIONING.

DOES PATIENT HAVE A:

Supportive

Some reliance on human behavior

Focus on systems and people
Remove distractions
Use of simulation
Cogpnitive aids (checklists,
algorithms, SOPs, etc.)
Standardization
Building in redundancies
Building in detection and
alerting mechanisms

Boston
Children’s
Hospital

KNOWN ALLERGY?

NO

YES

I)IFHCI.II.TAIRWAWASPIRATION RISK?

w €5, AND EQUIPMENT/ASSISTANCE AVAILABLE

RISK OF >500ML BLOOD LOSS.
(7ML/KG IN CHILDREN)?
NO

YES, AND ADEQUATE INTRAVENDUS ACCESS
AND FLUIDS PLANNED

a

a

CONFIRM ALL TEAM MEMBERS HAVE
INTRODUCED THEMSELVES BY NAME AND
ROLE

m]
SURGEON, ANAESTHESIA PROFESSIONAL
AND NURSE VERBALLY CONFIRM (m]
= PATIENT
* SITE
* PROCEDURE

(]
ANTICIPATED CRITICAL EVENTS.

SURGEQN REVIEWS: 'WHAT ARE THE
CRITICAL OR UNEXPECTED STEFS,
OPERATIVE DURATION, ANTICIPATED
ELOOD LOSS?

ANAESTHESIA TEAM REVIEWS: ARE THERE
ANY PATIENT-SPECIFIC CONCERNS?

NURSING TEAM REVIEWS: HAS STERILITY
(INCLUDING INDICATOR RESULTS) BEEN
CONFIRMED? ARE THERE EQUIPMENT
ISSUES OR ANY CONCERNS?

HAS ANTIBIOTIC PROPHYLAXIS BEEN GIVEN
WITHIN THE LAST 60 MINUTES?

YES
NOT APPLICABLE
1S ESSENTIAL IMAGING DISPLAYED?

YES
NOT APPLICABLE

THIS CHECKLIST IS NOT INTENDED TO BE COMPREHENSIVE. ADDITIONS AND MODIFICATIONS TO AT LOCAL PRACTICE ARE ENCOURAGED.

‘!‘he
Sterllg
Cockpit
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NURSE VERBALLY CONFIRMS WITH THE
TEAM:

THE NAME OF THE PROCEDURE RECORDED

THAT INSTRUMENT, SPONGE AND NEEDLE
COUNTS ARE CORRECT (OF HOT
APPLICABLE)

HOW THE SPECIMEN IS LABELLED
(INCLUDING PATIENT NAME)

'WHETHER THERE ARE ANY EQUIPMENT
PROBLEMS TO BE ADDRESSED

SURGEON, ANAESTHESLA PROFESSIONAL
AND NURSE REVIEW THE KEY CONCERNS.
FOR RECOVERY AND MANAGEMENT

OF THIS PATIENT




Patient window

Window
Technician
 station

_ Flow of prescription
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No reliance on human behavior

Focus on systems

* Forcing Functions

* Failsafe mechanisms

* Automation

* Structural changes to work
environments or devices

* Process redesign



Activity #3: Continuum of Effectiveness from a Human Factors
Perspective

Refer to Activity #3 Worksheet
o Form a new group of 2-3 colleagues

Activity:

o Review Table 1: The list of possible interventions that came from a review of the Laura Levis case- after
event review

o Map each one to the "Continuum of Intervention Effectiveness"”
Discuss key questions provided on worksheet

51
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Stop Fixing People
Start Designing Systems
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The Truth about “Human Error”

Five key truths about human beings and errors

1. Human beings are inherently fallible. Error is a normal part of human
performance and not a personal failing.

2. In complex systems, error is inevitable. As long as care relies on humans
performing safety-critical tasks, mistakes will occur.

3. Training and experience cannot eliminate error. No amount of education can
create a perfect, error-free human.

4. “Human error” is never the root cause. It is a starting point for investigation. It
is not the conclusion.

53
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Shifting Safety Upstream with Human Factors and
Systems Testing




Human Factors in Healthcare

Elements of a Complex Systermn

Il-r-I
[ Lol ]

Tools, Technology, Adaptation to
and Equipment ['E] Mew Processes

People, Roles,

and Tasks ?

Environment of Care Organizational Factors

“We cannot change the
human condition
but we can change the
conditions under which
humans work”

-lames Reason
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The Ql Journey

The Problem

Highlight alignment with strategic goals
Baseline Data

QOutcome and process measures

Identify the Team ? _T

Who are the team members?

Map the Process
How does the process currently take olace?

Cause of the Problem

Fichborne, driver diagram, pareto etc.)

Develop the AIM statement

SMARTIE {zpecific, meazurable, achievable, realiztic, time hound. incluzive, equitable)

Prioritize Interventions
|Impact/Effort, PICK matrix

PDSAplan(s) ©
Plan, Do, Study, Act

Change data and evaluation of results
Adopt, Adapt, Abandon

Sustain improvement and next step x

Efficient Equitable Patient Centered

™\ Boston | .
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Please Share One Takeaway from this session together...

Thank you for your time
and engagement!

Mirette and Jeff
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Let us know your thoughts!

Please click on the link below to complete a brief (3 questions) survey
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