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Learning Objectives

At the end of this session, participants will be able to:

1. Define the role of Human Factors Analysis and Classification System in event
learning

2. Develop High Reliability solutions to Action Planning based on event learning

3. Incorporate Just Culture application to event learning
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HFACS and HRO for
Event Learning
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Something has gone wrong
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Harm Event , ‘

72y female inpatient needing a nasogastric feeding tube for Failure to Thrive - l‘
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Unaided insertion of the tube by a trained nurse

Air lavage with bubbling sound heard in the epigastrium
Portable Antero-Posterior Chest Radiograph completed
Radiologist confirmed tip of tube in proximal stomach
Tube-feedings initiated

02 saturation decreased < 80%

Cough and regurgitation of tube feedings

Feedings halted

Re-imaging of tube placement with Postero-Anterior and Lateral Chest Radiograph performed in Radiology
confirmed tube in Right Mainstem Bronchus

Pt developed aspiration pneumonitis
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Reporting Adverse Events

Prerequisites for reporting 71/1
v Culture of Safety v" Event Learning Process

v" Psychological Safety v' Team of Practiced Event Learners

v' Reporting System (investigators)

v" Feedback Loops on Reporting v" Communication of Findings

v" Process to Manage Reports v" Action Plans

v’ Strategy for Prioritizing v' System Level Improvement

Event Learning
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First Steps

Review the Report
Identify What, Where, When, How, and Who (to interview)
Prioritize for event learning
Visit the location
* Ensure preservation of perishable information/material

Coordinate with Risk Management team
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Event Learning Team

Core Team

Patient Safety Lead
Administrative Support
Relevant clinician(s)

Human Factors Engineer
Community Patient Advocate

ke wheE
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Extended Team
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R

Clinical Subject Matter Expert(s)
Interdepartmental Representatives
Health Information Technology
Supply Chain/Biotechnology Support
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Exercise #1
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1. Discuss your unit or organizations
readiness for reporting (5 minutes)

O
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o

11.

Culture of Safety

Psychological Safety

Reporting System

Feedback Loops on Reporting

Process to Manage Reports

Strategy for Prioritizing Event Learning
Event Learning Process

Team of Practiced Event Learners (investigators)
Communication of Findings

Action Plans

System Level Improvement
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2. Design your Event Learning Team (5 minutes)

Core Team

1. Patient Safety Lead

2.  Administrative Support

3. Relevant clinician(s)

4. Human Factors Engineer

5. Community Patient Advocate

Extended Team

1. Clinical Subject Matter Expert(s)

2. Interdepartmental Representatives
3. Health Information Technology

4. Supply Chain/Biotechnology Support

3% Institute for
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Human Factors in Healthcare

Institute for
Healthcare

Improvement Brought to you by: Hamad Healthcare Quality Institute




Human Factors Defined

“Human Factors are organizational, individual, environmental and job
characteristics that influence behaviors in ways that can impact safety....

... in clinical and health care contexts, that means that lives are at stake.”

Ref: https://chfg.org/what-are-clinical-human-factors/

Human Factors makes it easy to do the right thing and hard to do the wrong
thing, through design of the interface between persons and their environment.
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https://chfg.org/what-are-clinical-human-factors/

Human Factors Applied

In Collaborati
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More Human Factors Applied
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The Swiss-Cheese Model

Organizational Influences

Unsafe Supervision

Preconditions

Ref: https://www.hfacs.com/hfacs-framework.html
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https://www.hfacs.com/hfacs-framework.html

Human Factors Analysis and
Classification System (HFACS)

e Originally developed for the US Navy
» Specific to the aviation environment

* Intended to increase depth of learning from
aviation mishap investigations

* Identifies common root causes across multiple
unrelated events

* Adapted over time to other military
environments and civilian high-risk industries

Institute for
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Organizational
Influences
I 1

‘ Organizational Operational Resource

Culture 1 1 Process { Management
r T | T 1
Inadequate Planned Inappropriate Failure To Correct Supervisory
Supervision Operations Known Problem Violation

Preconditions
for Unsafe Acts
Situational Factors Personnel Factors

l‘—l
Communication,
Coordination & Planning|

Condition of
Operators

I T 1
Physical/Mental
Limitations

Physical ‘

En\.rircmmenlJ

Tools/Technology! Fitness for Dutyj

Mental States

Physiological States.

Errors Violations
T 1

Skill-based Perceptual ‘ Routine Exceptional ‘
Errors Errors Violations Violations

Decision Errors

Ref: https://www.hfacs.com/hfacs-framework.html
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Exercise #2
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Discuss the layers of protection for NG Tube insertion
at your unit or organization (5 minutes)

Organizational Influences

Unsafe Supervision

Preconditions
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High Reliability Principles In
Event Learning
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5 HRO Principles

Sensitivity to Operations

Preoccupation with Failure

OF

ngh Rellab lity Organizations

== o= Reluctance to Simplify e ” ‘ h :
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Managing the Unexpected

Preoccupation with Failure — how can it fail? b
Deference to Expertise — who knows best?

Reluctance to Simplify — avoid workarounds

Sensitivity to Operations — leading indicators

Commitment to Resilience — psychological safety

Managing the Unexpected, Sutcliffe, K., Weick, K., Wiley Publ., 2015
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Stronger Architectural/physical plant Replace revolving doors at the main patient entrance into the building with
Actions changes powered sliding or swinging doors to reduce patient falls.

° °
New devices with usability Perform heuristic tests of outpatient blood glucose meters and test strips and
testing select the most appropriate for the patient population being served.
Engineering control (forcing | Eliminate the use of universal adaptors and peripheral devices for medical equip-

o o oo
function) ment and use tubing/fittings that can only be connected the comect way (e.g.
o r I g e I a I I y IV tubing and connectors that cannot physically be connected to sequential

compression devices or SCDs).

S I t - t R t Simplify process Remove unnecessary steps in a process.
O u I 0 n S 0 0 O Standardize on equipment Standardize on the make and model of medication pumps used throughout the
OF Process institution. Use bar coding for medication administration.
°
Tangible involvement by Participate in unit patient safety evaluations and interact with staff; support the
leadership RCAZ process; purchase needed equipment; ensure staffing and workload are
balanced.

o °
I I n d I n g S) Intermediate Use two RNs to independently calculate high-risk medication dosages.

Actions Increase in staffing/decrease | Make float staff available to assist when workloads peak during the day.
inworkload

Software enhancements, Use computer alerts for drug-drug interac
modifications

Eliminate/reduce Provide quiet rooms for programming PCA pumps; remaove distractions for
distractions nurses when programming medication pumps,

Education using simulation- | Conduct patient handoffs in a simulation lab/environment, with after action

based training, with periodic | critiques and debriefing.

refresher sessions and

observations

Checklist/cognitive aids Use pre-induction and pr ision checklists in operating rooms. Use a checklist
when reprocessing flexible fiber optic endoscopes.

Eliminate look- and Do not store look-alikes next to one another in the unit medication room.
sound-alikes

Standardized communica- Use read-back for all critical lab values. Use read-back or repeat-back for all ver-
tion tools bal medication orders. Use a standardized patient handoff format.

Enhanced documentation, Highlight med me and dose on IV bags
communication

Ref: Root Cause Analysis and Action (RCAZ2) — Improving

Root Cause Analyses and Actions to Prevent Harm
National Patient Safety Foundation (2015)

Remember to check IV sites every

idden door during an ice




Exercise #3
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Discuss the HRO principles that apply to our patient’s
NG Tube placement and use (10 minutes)
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Combining HFACS and
RCA2 Methods
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* As psychological safety increases and barriers to reporting decrease, the number of reports will increase
* It may become impossible to conduct thorough event learning on every report

Significance Scoring for Prioritization

* Developing or adopting a significance scoring model will help prioritize events for deep learning
* Events not achieving a significant score may still be reviewed in less detail or through aggregation

Safety Assessment Code (SAC) Matrix

How the SAC Matrix Works

SEVERITY
CatastrophicMajorfoderateMinon
Frequent 3 3 2 1
Cccasional 3 2 1 1
PROBABILITY]
Uncommeon| 3 2 1 1
Remote 3 2 1 1

https://www.patientsafety.va.gov/professionals/publications/matrix.asp
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Environment

Proceedings of the Human Factors and Ergonomics Society Annual Meeting - June 2009
DOI: 10.1080/10508410902983904
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Learning Process

Actions Lenses
1. Observations 1. Individual/People
2. Interviews 2. Environment
3. Expert opinion 3. Culture
4. Evidence-Base 4. Technology
5. Procedural guidance
6. Policy
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ldentifying Human Factors

r s
Organizational Operational Resource
Culture J Process Management

What type of Act(s)?

Inadeﬁuale Planned Inappropriate Failure To Correct Supervisory
Supervision Operations Known Problem Violation

Preconditions?

[—
Situational Factors |Personnel Faaors}
l—,—i
— [ 1
Physical Communication,
S u p e rvi sio n ? 'Envuonmenl: 1°°‘s/red‘"°|°gv Coord ination & Plannnng\ Fitness for Duty
L]
Condition of
Operators
[ 1
Mental States [thsuolog cal States Physical/Mental

Limitations

Organization?

= [
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De £ Skill-based Perceptual Routine Exceptional
AHON SIrocs Errors Errors | Violations Violations
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Based on the Cause and Effect Diagramming Model
from Apolio Root Cause Analysis: A New Way of Thinking
by Dean L. Gano (Apollonian Publications, 1999.)

All events appearing in this diagram
are fictitious. Any resemblance to
real events is purely coincidental.

Quality timeliness
Caused by o measures have not

been met
JPressu(a to complete scans as |
1 «quickly as possible .

»  Number of scans has
Causea by |increased by 50% in last year

o] short o 2" MRITech left
susedtn| staffed lasecny  dueto iliness

Jﬂrdermg physicians are not prompted to

Three scans behind
and day not even
half over

Caused b

Caused
address if axygen (or other treatments)
¥ may be discontinued for the duration of

% a MRI scan

Causal M app In 0 s e

/ o lack of funding

Caviod by

Provides Visual ey

magnet room

2 A equipment
ACTION: Ferrous CAused by fdm!d’hy
metal oxygen / /

cylinder taken into | o Lookalike oxygen MRI safe cylinders used in MRI

-‘ the MRI magnet | Cousedoy cylinder | suite are not visually different
room : Caused by from ferrous iron oxygen
N cylinders
. Caused by

. y
Caused by p r
n d e S an d I n = N [Presancheddistusedby | g
/ Casedby ", wiRITEchcos nocaddess] :r Not believed to be a need
/ \ the oxygen cylinder being

used

Complex Events i \ Jprr——m——

Ferrous metal oxygen | Mo ferrous metal ‘-> No MRI safety
cylinder pulled into the detection system at | Couseaty P officer position

bore of the MRI magnet |, -] Safetyinspections/rounds |
entry to magnet room
resulting in emergency \ 1 8 | not conducted Caused by
shutdown “Caused by
: Constructed bef
Condition: The MRI suite is not Causeaby e
P configured to have & zones meeting ACR |-~ — — ulzvem i
N recommendations . 2
\ Caused by
A . Physical size of the suite is
Caused|
e - | condition: The increasing strength of the too 5'“3"“'“43‘:“"‘"‘0"3‘9
\ 4 magnetic field is invisible to staff and dllS Tonas,
\ patients
.| condition: Belief that the =
Training and

oxygen cylinder would
explode and situation

presented an imminent
danger

Cousedy, | emergency drills
e
are not conducted
in the MRI unit
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PATIENT SAFETY ESSENTIALS TOOLKIT: Cause 2nd Effect Diagram

Example: Cause and Effect Diagram

Environment

Clocks

Physician order Secretary

illegible

Heavy workload

Not available Unavailable when
to get results lab called

Causal Mapping A e

Dispatcher

Inaccurate

Don't agree

Transcription error

Rounding

. . Fieawy workload Lab secretary Long
W I t h FI S h b O n e No tracking process Phlebotomist lest
Too many Lab equipment results
- Specimen vials peaple involvedff | necessary time
D I ag r am Unavailable Lab supplies Handling steps Do-over
Unavailable o Lab not ﬂ/ Phone system
Ef;f“?:r S;;L;Z:d following FIFO Pager malfunction

Spoiled

before lab ’ Hard to use /
Inadaquate trainin,
| wmateriais | | wethoos | Equipment

Institute: for Healthcare Improvement - hl.org
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Final Report

Summary of Medical Record Review
Causal Map

Summary of Findings
Recommendations

Action Plans

Communication to Leadership

CO0O00000

Institute for
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Initial Report Narrative and Priority Score

Human Factors Analysis and Classification
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Exercise #4
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Cause and Effect Diagram our patient’s NG Tube
experience

Template: Cause and Effect Diagram
Team: Project:

1) Input the effect you'd like to influence.
2) Input categories of causes for the effect (or keep the classic five).
3) Input causes within each category.

Input causes here.

\ \

\ \
7 7 7
/ == /
/ / /
/ / /

/ / /

I Materials I I Methods I I Equipment I

Institute for Healthcare Improvement - ihi.org
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HRO and Just Culture in
Event Learning
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Action Planning with the Action Hierarchy

llaboratio: h
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Action Category Example
Stronger physical plant | Replace g doors at the main patie the building with
Actions changes powered sliding or swinging doors to reduce patient falls
New devices with usabiity | Perform and
testing pat ing served.
Engineering control (forcing | ERminate the use of universal adaptors and peripheral devices for medical equip-
function) ment and use tubing/fittings that can only be connected the corect way (eg.
IV tubing and connectors that cannot physically be connected to sequential
compression devices o SCDs).
Simplify process Remove unnecessary Steps in a process.
Standardize on equipment | Standardize on the make and model of medication pumps used throughout the
or process institution. Use bar coding for medication administration.
Tangible involvernent by Participate in unit patient safety evaluations and interact with staff; support the
leadership RCAY process; pur i staffing
balanced.
Intermediate | Redundancy Use two RNs toindependently calculate high-risk medication dosages.
Actions Increase in staffing/decrease | Make float staff available to assist when workloads peak during the day.
inworkload
Software enhancements, Use computer alerts for drug-drug interactions.
modifications
for iing PCA distractions f
distractions nurses when programming medication pumps.
Education using simulation- | C ient handoffs ina with after action
ining, with periodic | criti d debriefing.
refresher sessions and
observations
« gnitive aid Use pre-induction and pre-incision checklists i i Use a checkist
when reprocessing flexible fiber optic endascopes.
Eliminate look- and Do not store look-alikes next to ane another in the unit medication room.
sound-alikes
Standardized communica- | Use read-back for allcritical lab values. Use read-back of repeat-back for al ver-
tion tools bal medication orders. Use a standardized patient handoff format.
Enhanced documentation, | Highlight medication name and dose an IV bags.
communication
Weaker Double checks One person calculates dosage, another person reviews their calculation.
Actions Warnings ‘Add audible alarms or caution labels.
New procedure/ Remember to check IV sites every 2 hours.
‘memorandumy/policy
Training the hard-to-use defibrillator with hidden d ing
training.
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WNOTE: You can use the interactive FMEA Tool on ITHT's website to complete the following steps.
[http://app.ihi.org/Workspace/tools/fmea/] If you are not using the interactive FMEA Tool, draw a nine-column table as

follows.

Stepsin - coilure Failure

the
o Mode Causes

Failure Mode and Effects Analysis for Action Plans

Risk Profile

of Occurrence of Detection

Actions to
Reduce

Occurrence of

Failure

2
3
Qe e Heslthesne,
i — Brought to you by: Hamad Healthcare Quality Institute
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Model for Improvement for Action Plans

— = o - Model for Improvement

= = e What are we trying to

i ke e s accomplish?

g How will we know that a

= e e change is an improvement?
ey porre — What change can we make that
i [T Mt o 2 i ' will result in improvement?

when reprocessing fleuibie fiber optic endoscopes.

Standardized communica- | Use readhback for ol critical ab values. Use read-back or repeat-back for o ver-

gt bags.

communcaton

Weaker dos

Actions Waenings A aesible alarms ox cantion abes.
New procedure/ Remember to check W sites every 2 ours.
memoraedum poicy

Taining g anin-service
tainng.

In Collaboration with

Institute for
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Just Culture Application

A just culture guide

Supporting consistent, constructive and fair evaluation of the actions of staff involved in patient safety incidents

Just
Culture

i
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Exercise #5: Just Culture applied to NG
ube placement adverse event

Workshop Group Discussion
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Implement prioritized Action Plans
Measure improved process over time
Sustain improvement

1

Unleash Intrinsic Motivation

Tapping into sources of intrinsic motivation
galvanizes people's individual and
collective commitment to act.

Co-Design People-
Driven Change

Those most affected by
change have the greatest
interest in designing it in
ways that are meaningful
and workable to them.

Adapt in Action

Acting can be a
motivational experience
for people to learn and
iterate to be effective.

Activate

People’s
Agency

Co-Produce in
Authentic Relationship

Distribute Power

People can contribute
their unique assets to
bring about change
when power is shared.

Change is co-produced when
people inquire, listen, see, and
commit to one another.

IHI Psychology of Change Framework. Hilton K, Anderson A. IHI Psychology of
Change Framework to Advance and Sustain Improvement. Boston, MA:
Institute for Healthcare Improvement; 2018. ihi.org/psychology
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System Level Improvement

2

Example: Control Chart

Number of Complaints

50,

Number of Patient Complaints Per Month

45

40

35

UCL= 44855
Mean
£ E5355 9583858858535 95483%
SP=2s5332862888=x=3328524
Month

3

Minutes ED to OR per

Patient

g

g

g

g

&

8

=}

Holding the Gain: Isolated Femur Fractures

Sequential Patients

© 2017 Institute for Healthcare Improvement/R. Lloyd

IHI QI Essentials Toolkit

Brought to you by: Hamad Healthcare Quality Institute
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Exercise #6
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Develop a PDSA for an Action Plan to address
Nasogastric Tube malplacement or detection

Act: Based on what you learned from the test, make a plan for
your next step.

Adapt (make modifications and run another test), adopt
(test the change on a larger scale), or abandon (don’t do
another test on this change idea).

Prepare a plan for the next PDSA.

Institute for
Healthcare
Improvement

Plan: Plan the test, including a plan for collecting data.

* State the question you want to answer and make a
prediction about what you think will happen.

«  Develop a plan to test the change. (Who? What? When?
Where?)

+ Identify what data you will need to collect.

Do: Run the test on a small scale.

» Carry out the test.
- D problems and d observations.
*  Collect and begin to analyze the data.

Study: Analyze the results and compare them to your
predictions.

= Complete, as ateam, if possible, your analysis of the data.
« Compare the data to your prediction.
s Summarize and reflect on what you learned.

Brought to you by: Hamad Healthcare Quality Institute
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HRO and Just Culture Strengthen Action
Plans & Honor the Health Care Workforce
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Incorporate HFACS in Event Learning for
Deeper understanding and stronger
Action Plans
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Event Learning should lead to Learning and
Improvement for Safety and not retribution
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Thank you

Healthcare Resilience in Extraordinary Times
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