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High Reliability ° Mindset

e Mindfulness

Organization | - e
Risk e Risk identification &
prevention
management , _
e Reporting & learning
system from incident

* Process design
® Process control
® Process improvement

Work process
management
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lceburg Model of AE

Hindsight Bias
Systems Approach vs People Approach to AE
The Swiss Cheese Model of Defenses
Active Failure & Latent Failure
Organizational Factors
Human Factor Engineering
Safety Culture
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Iceberg Model of Accidents and Errors

Mlsadventure N
Death\severe harm '
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No Harm Event

No harm done but potential for
harm may be present
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Conflicting
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“The safety culture of an organization is the product of individual and
group values, attitudes, perceptions, competencies, and patterns of
behavior that determine the commitment to, and the style and
proficiency of, an organization’s health and safety management”
“Organizations with a positive safety culture are characterized by
communications founded on mutual trust, by shared perceptions of the
importance of safety and by confidence in the efficacy of preventive
measures.”
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Safety Culture
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Psychological Aspects Behavioral Aspects Situational Aspects
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Informed Culture
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The Just Culture Model (simplified)

Human
Error

At-Risk
Behavior

Reckless
Behavior
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uA lolasmswasu:

* Choices
* Processes

* Procedures
* Training

* Design

* Environment
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Fnnslay:

* Removing incentives for
at-risk behaviors

* Creating incentives for
healthy behaviors

* Increasing situational
awareness
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FnA5le:

* Remedial action
* Punitive action
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(Artifacts Level)

| 1

STAUATHYNYDIDIANT

(Espoused value level)
High priority to safety

Openness and communications
Organizational learning

Qv Qs o 9
ACAUATINEUHTIUN
Time focus
View of mistakes
Role of managers
View of People

(Basic assumption level)
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Top management commitment to safety
Visible leadership

Good housekeeping

Strategic business importance of safety
Absence of safety versus production conflict
Relationship to regulator and other ext. groups
Proactive and long-term perspective
Management of change

Quality of documentation and procedures
Compliance with regulations and procedures
Sufficient and competent staff

Man, technology and organization knowledge
Clear roles and responsibilities

Motivation and job satisfaction

Involvement of all employee

Good working conditions with regard to time
pressure workload and stress

Measurement of safety performance

Proper resource allocation

Collaboration and teamwork

Decision — making breadth of perspective
Handing of conflict

Relationship between managers and employees
Awareness of work process

Performance accountability and reward
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Relationship umwauwummﬂgﬁﬂwﬂummmmmluamm

Blame Nﬂgummﬂﬂm%umam@ﬂmm

Subculture IMINAIWHTTINGDL 6 NAWNTNIGAUTITUNRAN

Failures i1aunwsasluasfliznauaainiiunianinga sulwallas

Raise concern mﬂgmmmmaﬂmmmﬂuzlmhwL@u'ﬂmamaaLuaamﬂﬂmnﬂaﬂww
Report accident Nﬂgumml,maﬂmﬂmﬁmmamm@mamim@mu

Overtime @a4Y1N9TUKANLIRININ

Injury §insunaduvedUianu

Sick dua1tein

Grievance JN17389138%INN

Deviation ﬁmsﬂg’jﬂ“@ﬁLmﬂ@mvl,ﬂmﬂ"u”aﬁmuwaaiuﬁﬂuﬂg’jﬁaﬁaﬂg%mal
Turnover &lﬂ’]imaaﬂm

Process safety m@mmmwu@ammﬂaa@ﬂ 18 lunTzuInnIvinee

Task m@mmmLaumaﬂumiﬂgumm

Attitude U1AANUAILFUAIILILAAAGY aaQ’ﬂﬁu‘”ﬁmwﬁmn‘”umwm%m”tymaaﬂsuﬁmm 9
Ownership Lilgasnnuiduidrvasdailyni
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Preventive maintenance Tﬂﬂﬂﬂiﬂ’lg\‘j%’ﬂ‘ﬂ’nﬁdﬂmﬁu

Teamwork 219n13¥1191wLd W

Goals and objectives laiTuiuazlalanuithminouazianlszasduesasdny No 3P
Morale 1nawigyinaslalunydufidom

Communications dnms&esitosnsalifiag

Forward-thinking liin138a LUt amsih lunmsvinendszsriu

Maintenance mimsoiﬂmmmmmamﬂmu"l,ﬂ

Management Nmmisﬁauamuammmsmimﬂuumm

Behavioral safety Luummﬂaa@ﬂmqummmmnmﬂﬂ

Housekeeping 91%U3N133n11 58. AN Laidl

Procedures Vlummiﬂgm@nm%uwﬂgmmmﬂuvh

Promotion aol,amwﬂvl,mmmﬂumama

Priority ﬂ’ﬁ‘.l_l‘ﬁmﬂ’mlﬂElﬂ’]iwa@lEm’l’]Nﬂ’]ﬂfﬂ&l’]ﬂﬂ’)’]ﬂ’]iﬁ]@ﬂ’]iﬂ’]’mLE?IEI{]
Recurring problems uﬂmmmmﬂ@mwm

Top-management Nmmﬁ‘“@uaa"me%uﬂluamwmmmwaaaaﬂmuamﬂmm
Difficult problems fuidialefia LN"ITE]J%?E]LLﬂWL"UﬂﬂJ%W 6111 €)

Openness qﬂmmvl,m"lmmmawﬂmaﬂmﬁmmummuﬂ
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Moral & Patient Safety
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Moral & Patient Safety

4. Blame Free Culture
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(Risk Identification)

RFS
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FACILITIES SERVICES

Risk Identification
Date
Risk ID Added Risk Title Risk Description
MO01 Prescribing error auaatandauinululudoevia
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Monitor & Review

RAMATHIBODI

FACILITIES SERVICFS

Risk Identificatic Risk Monitoring & Review
3 A Review | Review .
Risk Title Risk Owner Fieguency | Date Result of Review
numuatamsal e Inasasiladnu uazmsuua
Prescribing error q 3 mo 10/1/62
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Risk Analysis

Risk Identificatic

Risk Analysis

Risk Title

Likelihood
(frequency)

Consequence
(Impact)

Risk Level

1-5

1-5

Prescribing error
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RFS

RAMATHIBODI

FACILITIES SERVICES
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(Risk Treatment)

Risk Identificatic Risk Treatment Plan QI Plan
Risk Title Risk Transfer & Prevention Risk Monitor Risk Mitigation QI Plan
wasmsilasiuuazainlauaiandos ANTER AT LATISUSTATRIE H3E vitawideau Ty wSavitlawEd
Prescribing error Palicies & procedures on good Precribing order Pharmacist verify for correction Increase coverage of CPOE
prescribing practice & verbal orders Med reconcile discrepancy from Smart CDS5
COPE with COS55 pharmacist audit

Medicaion reconciliation
Preprinted order / protocal
murse/pharmacist review & feedback
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Risk Register

Risk Profile

Risk Risk Risk Monitor &
Identification : Analysis Treatment Review
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Proactive Risk Management
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PSG: SIMPLE
Past incidents
Med Rec review

FMEA

Process analysis

Gap analysis

HFE

Human-centered

design

Incident report
Trace
KPIl monitoring

Patient/customer peA g redesign

Clinical risk : - .
Risk proflle experience
Risk Risk Risk Risk Risk Monitor
register | Identification "I Analysis "| Treatment & Review
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F 3

Coverage
Incident Report
RMS Design l
Risk :
| Prevention > Practice
Resources Coverage [
Ad Error
sauacy Knowledge
— Attitude
Training Belief |
Intensity Awareness Incident
Culture Survey |
Work UL
Environment
Liability
Trust
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Compliance

Error rate

AE rate

Add. LOS
QALY lost

Compensation

Community Trust

e P Y e
I better care o
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Root Cause Analyses and Actions

Explore the process of Root Cause Analyses and Actions (RCA?) and its’ role in driving improvement when
it comes to reviewing events that cause or may cause serious harm, and in developing and implementing
sustainable and measurable actions that prevent future harm to patients and staff.
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Error, Risk,
Harm

Incident
without
Harm

(Near Miss)

Patient safety incident = an event or
circumstance that could have resulted, or did
resulted, in unnecessary harm to a patient.

can be a reportable incident, near miss, no harm
incident, harmful incident (AE)

Error

Exposure to Risk=
probability for an
incident Error = failure to carry out a

planned action as intended or

azard = circumstance, agent or W ,
application of an incorrect

action with the potential to

cause harm plan
Risk = potential for a hazard to caused
Contributing factor = circumstance, : harm
action or influence that is though to Risk = Hazard x Exposure
have played a part in the development WHO 2009. Conceptual Framework for the
or increase the risk of an incident International Classification for Patient Safety

(external, organizational, staff, patient)
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11:40

14:30

MICU consult in
Medicine bed ED: doe]zlr}ot e 17:00
assigned; o
ED gives sign out to 2 un't;PRBc Team discovers
med team pending pt on floor
12:00
ED Labs result: H&H drop 15:30
8/25.9 = 5.8/19
IM team calls ED to Pt arrives to floor.
request MICU consult BP 106/75; HR 127
2:00 13:00 14:00 15:00 16:00 17:00 1480 139:00 2?:00 21:00 T
14:10 15:47
13:38 T&S T&S
Ui received; resulted
ordered centrifuge
16:04
At 14:55 Crossmatch
Blood ’
d T&S loaded
rawn
on ProVue

Blood Bank Timeline

T

Timeline

18:18

pRBC signed
out of the
blood bank

/
No consent for
blood
transfusion
Nocturnist

cons
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Act

Discharge

i Monitor & reassess
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RCA? Simulation Exercise #2:

<

|}
e
ishbone Diagram

This NHS National Patient Safety Agency fishbone tool is available at http://www.nrls.npsa.nhs.uk

Patient factors: Individual (staff) Task factors: Communication Team factors:
Clinical condition factors: Guidelines/ factors: Role congruence
Physical factors Physical issues procedures/ Verbal Leadership
Social factors Psychological protocols Written Support + cultural factors
Psychological/ Social/domestic Decision aids Non-verbal
mental factors Personality Task design Management
Interpersonal Cognitive factors
relationships

Problem
or Event

Working condition factors:
Administrative

Organizational +

Education + Training strategic factors:

Equipment +

Factors: resources: Design of physical environment Organizational structure
Competence Displays Environment Priorities

Supervision Integrity Staffing Externally imported risks
Availability / Accessibility Positioning Workload and hours Safety culture

Usability Time

Appropriateness
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Cause/Contributing factor

Unsafe act = Cause

eLatent condition




Quality timeliness | al Number of scans has
[Caused by increased by 50% in last year

Canedby o measures have not
been met
J

All events appearfng in this diagram
are fictitious. Any fesemblance to
ly coincidental.
Pressure to complete scans as |
Threescansbehind | [short | 2" MRI Tech |
Cousedby  staffed coueary due toilines

real events is pur
4 quickly as possible
CanedbA  and day not even
half over

STANDARDS

e ans : )

Caused by Ordering physicians are not prompted to ‘
address if oxygen (or other treatments)

¥ may be discontinued for the duration of ‘

a MRI scan |

Pulled from original

« design of the room due
to lack of funding

No piped oxygen | 9™ -
4 Semkte | Patients use their own
. 8 > J « equipment
ACTION: Ferrous Caused by Causedby
-T metal oxygen v '
d cvlinder taken into o Lookalike oxygen | MR safe cylinders used in MRI
the MRI magnet Caused by cylinder o Suite are not visually different
room from ferrous iron oxygen
J cylinders
Cauved by
. Pre scan checklist used by | ¢,.0qby
4 MRI Tech does not address | :
Couned by the oxygen cylinder being » Not believed to be a need ]
used |
Caused by

Caused by

« Notidentified asaneed |
s > No MRI safe
officer posit

N No ferrous metal iavi
detection system at | o Safety inspections/rounds

| Caused by
| not conducted ]

Problem Statement:
Ferrous metal oxygen
cylinder pulled into the
bore of the MRI magnet entry to magnet room
resulting in emergency L J
shutdown e
) - '
Condition: The MRI suite is not L Caused by o Con:m:::::ﬂot:;one
‘conﬂgufed to have 4 zones meeting ACR s )
recommendations }
Caused by
Physical size of the suite is
A too small to accommodate

Caused by
all 4 zones

Condition: The increasing strength of the

Caused by
4 magnetic field is invisible to staff and
patients ‘
J

Condition: Belief that the Training and
1 vgen cyl . d Caused by emergency drills
explode and situation >areno(conducted
presented an imminent
P in the MRI unit |
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Example of Fishbone diagram
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Ferrous metal oxygen Late nt Cond |t|on
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resulting in emergency N
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- o Constructed before zone
Condition: The MRI suite is not Causedby | R E
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aused by , BN developed
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\\ Physical size of the suite is
Cause

Condition: The increasing strength of the too small l:c;accommodate
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“Human Error”

Is Not an
Acceptable Root
Cause.
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Rule 1. Clearly show the “cause and effect” relationship.
INCORRECT: A resident was fatigued.
CORRECT: Residents are scheduled 80 hours per week, which led to increased levels of fatigue,

increasing the likelihood that dosing instructions would be misread.
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Rule 2. Use specific and accurate descriptors for what occurred, rather than negative and vague
words. Avoid negative descriptors such as: Poor; Inadequate; Wrong; Bad; Failed; Careless.
INCORRECT: The manual is poorly written.

CORRECT: The pumps user manual had 8 point font and no illustrations; as a result nursing staff
rarely used it, increasing the likelihood that the pump would be programmed incorrectly.




Causation Rule 3
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Rule 3. Human errors must have a preceding cause.
INCORRECT: The resident selected the wrong dose, which led to the patient being overdosed.
CORRECT: Drugs in the Computerized Physician Order Entry (CPOE) system are presented to the
user without sufficient space between the different doses on the screen, increasing the likelihood

that the Wrong dose could be selected wh|ch Ied to the pat|ent bemg overdosed
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Rule 4. Violations of procedure are not root causes, but must have a preceding cause.
INCORRECT: The techs did not follow the procedure for CT scans, which led to the patient receiv-
ing an air bolus from an empty syringe, resulting in a fatal air embolism.

CORRECT: Noise and confusion in the prep area, coupled with production pressures, increased
the likelihood that steps in the CT scan protocol would be missed, resulting in the injection of an
air embolism from using an empty syringe.
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Rule 5. Failure to act is only causal when there is a pre-existing duty to act.
INCORRECT: The nurse did not check for STAT orders every half hour, which led to a delay in the
start of anticoagulation therapy, increasing the likelihood of a blood clot.
CORRECT: The absence of an assignment for designated RNs to check orders at specified times
increased the likelihood that STAT orders would be missed or delayed, which led to a delay in
therapy.
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Corrective action

Multiple meetings of 1.5 to 2 hours may
required to: prepare and conduct intervi
Appendix 3); visit the site; review equipr
devices; and prepare the report.

3 Managers/supervisors responsible for th
processes or areas should be invited to |
feedback for the team’s consideration.

See Appendix 2 for suggested Triggerinc
Questions.

4See Appendix 6 for the Five Rules of Cau

Patients/families and managers/supervi:
responsible for the process or area shou
provided feedback and consulted for ad
5 ideas; however they should not have fin
sion authority over the team’s work. See

for the Action Hierarchy.
3
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3. Listen to Voice of staff
HINDSIGHT BIAS
e - 2. Potential Change

1. Story & Timeline

Before the After the

i How to prevent it?
Accidewt \| ----- e How to make it better?

How to detect it earlier?

How to do it earlier?

How to do it more
appropriate?

5. Creative solution
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Action Level
Analysis

Action Category

Example

Stronger
Actions

(these tasks
require less reli-
ance on humans
to remember to
perform the task

Architectural/physical plant
changes

Replace revolving doors at the main patient entrance into the bt
powered sliding or swinging doors to reduce patient falls.

New devices with usability
testing

Perform heuristic tests of outpatient blood glucose meters and t
select the most appropriate for the patient population being ser

Engineering control (forcing
function)

Eliminate the use of universal adaptors and peripheral devices fc
ment and use tubing/fittings that can only be connected the cor

correctly) IV tubing and connectors that cannot physically be connected tc
compression devices or SCDs).
Simplify process Remove unnecessary steps in a process.
Standardize on equipment Standardize on the make and model of medication pumps used
or process institution. Use bar coding for medication administration.
Tangible involvement by Participate in unit patient safety evaluations and interact with st
leadership RCAZ2 process; purchase needed equipment; ensure staffing and
balanced.
Intermediate Redundancy Use two RNs to independently calculate high-risk medication do
Actions Increase in staffing/decrease | Make float staff available to assist when workloads peak during t
in workload
Software enhancements, Use computer alerts for drug-drug interactions.
modifications
Eliminate/reduce Provide quiet rooms for programming PCA pumps; remove distr.
distractions nurses when programming medication pumps.
Education using simulation- | Conduct patient handoffs in a simulation lab/environment, with
based training, with periodic | critiques and debriefing.
refresher sessions and
observations
Checklist/cognitive aids Use pre-induction and pre-incision checklists in operating room
when reprocessing flexible fiber optic endoscopes.
Eliminate look- and Do not store look-alikes next to one another in the unit medicati
sound-alikes
Standardized communica- Use read-back for all critical lab values. Use read-back or repeat-t
tion tools bal medication orders. Use a standardized patient handoff formz
Enhanced documentation, Highlight medication name and dose on IV bags.
communication
Weaker Double checks One person calculates dosage, another person reviews their calc
Actions

(these tasks require
more reliance on
humans to remem-
ber to perform the
task correctly)

Warnings

Add audible alarms or caution labels.

New procedure/
memorandum/policy

Remember to check IV sites every 2 hours.

Training

Demonstrate correct usage of hard-to-use medical equipment.




Intermediate
Actions

Redundancy

Increase in staffing/decrease
in workload

Software enhancements,
modifications

Eliminate/reduce
distractions

Education using simulation-
based training, with periodic
refresher sessions and
observations

Checklist/cognitive aids

Eliminate look- and
sound-alikes

Standardized communica-
tion tools

Enhanced documentation,
communication

e
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Weaker

Weaker
Actions

(these tasks require
more reliance on
humans to remem-
ber to perform the
task correctly)

Double checks

Warnings

New procedure/
memorandum/policy

Training

Check uzq check an
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* Involved staff
* Involved patients/families
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e create a culture of safety and reporting
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